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National Conference on Weights and Measures (NCWM) Board of Directors 

OFFICE NAME AFFILIATION TERM 
ENDS 

Chairman Randy Jennings Tennessee 2010 
Chairman-Elect Tim Tyson Kansas 2010 
NTEP Committee Chair Judy Cardin Wisconsin 2010 
Treasurer Richard Cote New Hampshire 2010 
Active Membership - Western Kirk Robinson Washington 2012 
Active Membership - Central Steven Malone Nebraska 2010 
Active Membership - Southern Stephen Benjamin North Carolina 2013 
Active Membership - Northeastern Michael Sikula New York 2014 
At-Large Mark Coyne City of Brockton, Massachusetts 2011 
At-Large Stephen Langford Cardinal Scale Manufacturing, Co. 2013 
Associate Membership Robert Murnane, Jr. Seraphin Test Measure 2010 
Honorary NCWM President Dr. Patrick D. Gallagher NIST, Director NA 
Executive Secretary Carol Hockert NIST, Weights and Measures Division NA 
Executive Director Don Onwiler NCWM Headquarters NA 
Board of Directors Advisor Gilles Vinet Measurement Canada NA 
NTEP Administrator Jim Truex NCWM Headquarters NA 

National Type Evaluation Program Committee (NTEP) 

OFFICE NAME AFFILIATION TERM 
ENDS 

Committee Chair Judy Cardin Wisconsin 2010 
Member Randy Jennings Tennessee 2011 
Member Kirk Robinson Washington 2012 
Member Michael Sikula New York 2014 
Member Tim Tyson Kansas 2012 
NTEP Administrator Jim Truex NCWM Headquarters NA 

Finance Committee 

OFFICE NAME AFFILIATION TERM 
ENDS 

Committee Chair Randy Jennings Tennessee 2010 
Member Robert Murnane, Jr. Seraphin Test Measure 2010 
Member Tim Tyson Kansas 2010 
Member Richard Cote New Hampshire 2010 
Executive Director Don Onwiler NCWM Headquarters NA 
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Laws and Regulations Committee (L&R) 

OFFICE NAME AFFILIATION TERM 
ENDS 

Committee Chair Joe Benavides Texas 2011 
Member Terence McBride Memphis, Tennessee 2010 
Member John Gaccione Westchester County, New York 2012 
Member Jonelle Brent Illinois 2013 
Member Raymond Johnson New Mexico 2014 
Associate Membership 
Representative Rob Underwood Petroleum Marketers Association of 

America 2013 

Canadian Technical Advisor Doug Hutchinson Measurement Canada NA 
NIST Technical Advisor Kenneth Butcher NIST, Weights and Measures Division NA 
NIST Technical Advisor Lisa Warfield NIST, Weights and Measures Division NA 

Professional Development Committee (PDC) 

OFFICE NAME AFFILIATION TERM 
ENDS 

Committee Chair Ross Andersen New York 2010 
Member John L. Sullivan Mississippi 2011 
Member Stacy Carlsen Marin County, California 2012 
Member Julie Quinn Minnesota 2013 
Member Dale Saunders Virginia 2014 
Associate Membership 
Representative Steven Grabski Walmart Stores, Inc. 2013 

Safety Liaison TBD   
Technical Advisor TBD   

Specifications and Tolerances Committee (S&T) 

OFFICE NAME AFFILIATION TERM 
ENDS 

Committee Chair Brett Saum San Luis Obispo County, California 2010 
Member Carol Fulmer South Carolina 2011 
Member Steve Giguere Maine 2012 
Member Kenneth Ramsburg Maryland 2013 
Member Paul Moyer Nebraska 2014 
Canadian Technical Advisor Ted Kingsbury Measurement Canada NA 
NIST Technical Advisor Tina Butcher NIST, Weights and Measures Division NA 
NIST Technical Advisor Steven Cook NIST, Weights and Measures Division NA 
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Nominating Committee 

OFFICE NAME AFFILIATION TERM 
ENDS 

Committee Chair Jack Kane Montana 2010 
Member Ross Andersen New York 2010 
Member Judy Cardin Wisconsin 2010 
Member Dennis Ehrhart Arizona 2010 

Member Thomas Geiler Barnstable Regulatory Services, 
Massachusetts 2010 

Member Maxwell Gray Florida 2010 
Member Steven Malone Nebraska 2010 

Credentials Committee 

OFFICE NAME AFFILIATION TERM 
ENDS 

Committee Chair David Pfahler South Dakota 2010 
Member Kim Connors Town of Barnstable, Massachusetts 2011 
Member Kevin Upschulte Missouri 2012 

Coordinator Thomas Geiler Barnstable Regulatory Services, 
Massachusetts 2010 

Appointive Officials 

OFFICE NAME AFFILIATION TERM 
ENDS 

Chaplain Stephen Langford Cardinal Scale Manufacturing, Co. 2010 
Parliamentarian Louis Straub Fairbanks Scale, Inc. 2010 
Presiding Officer Kim Connors Town of Barnstable, Massachusetts 2010 
Presiding Officer Tim Chesser Arkansas 2010 
Presiding Officer Douglas Deiman Alaska 2010 
Presiding Officer Maureen Henzler Kansas 2010 
Sergeant-at-Arms Kathleen Sundt Minnesota 2010 
Sergeant-at-Arms Richard Tredder Minnesota 2010 

Associate Membership Committee 

OFFICE NAME AFFILIATION TERM 
ENDS 

Chair Paul Lewis Rice Lake Weighing Systems, Inc. 2014 
Vice Chair Robert Murnane, Jr. Seraphin Test Measure 2014 
Secretary/Treasurer Darrell Flocken Mettler-Toledo, Inc. 2013 
Member Christopher Guay Procter and Gamble, Co. 2010 
Member Thomas Herrington Nestlé USA-Prepared Foods Division 2010 
Member Rob Underwood Petroleum Marketers Association 2010 
Member Steven Grabski Walmart Stores, Inc. 2011 
Member Kathleen Madaras Fuel Merchants Association of New Jersey 2011 
Member Doug Biette Sartorius North America 2012 
Member Michael Gaspers Farmland Foods, Inc. 2013 
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National Type Evaluation Technical Committee (NTETC) Belt-Conveyor Sector 
OFFICE NAME AFFILIATION 

Chair Bill Ripka Thermo Fisher Scientific 
Technical Advisor John Barton NIST, Weights and Measures Division 
NTEP Administrator Jim Truex NCWM Headquarters 
Public Sector Member Tina Butcher NIST, Weights and Measures Division 
Public Sector Member Ken Jones California 

Private Sector Member Rafael Jimenez Association of American Railroads 
Transportation Technology Center, Inc. 

Private Sector Member Lars Marmsater Merrick Industries, Inc. 
Private Sector Member Stephen Patoray, CAE Consultants on Certification, LLC 
Private Sector Member Peter Sirrico Thayer Scale / Hyer Industries 
Private Sector Member Thomas Vormittag  

NTETC Grain Analyzer Sector 
OFFICE NAME AFFILIATION 

Chair Cassie Eigenmann DICKEY-john Corporation 
Technical Advisor John Barber J B Associates 
NTEP Administrator Jim Truex NCWM Headquarters 
Public Sector Member Randall Burns Arkansas 
Public Sector Member Tina Butcher NIST, Weights and Measures Division 
Public Sector Member Karl Cunningham Illinois 
Public Sector Member Richard Pierce USDA, GIPSA Technical Services Division 
Public Sector Member Edward Szesnat, Jr. New York 
Public Sector Member Cheryl Tew North Carolina 
Private Sector Member James Bair North American Miller’s Association 
Private Sector Member Martin Clements The Steinlite Corporation 
Private Sector Member Victor Gates Shore Sales Company 
Private Sector Member Andrew Gell Foss North America 
Private Sector Member Charles Hurburgh, Jr. Iowa State University 
Private Sector Member David James Krejci Grain Elevator and Processing Society 
Private Sector Member Jess McCluer National Grain and Feed Association 
Private Sector Member Thomas Runyon Seedburo Equipment Co. 
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NTETC Measuring Sector 
OFFICE NAME AFFILIATION 

Chair Michael Keilty Endress + Hauser Flowtec AG, USA 
Technical Advisor Tina Butcher NIST, Weights and Measures Division 
NTEP Administrator Jim Truex NCWM Headquarters 
Public Sector Member Ross Andersen New York 
Public Sector Member Dennis Beattie Measurement Canada 
Public Sector Member Jerry Butler North Carolina 
Public Sector Member Michael Frailer Maryland 
Public Sector Member James (Steve) Hadder Florida 
Public Sector Member Dan Reiswig California 
Public Sector Member Will Wotthlie Maryland 
Private Sector Member Marc Buttler Emerson Process Management – Micro Motion, Inc. 
Private Sector Member Rodney Cooper Itron, Inc. 
Private Sector Member Maurice Forkert Tuthill Transfer Systems 
Private Sector Member Mike Gallo Cleanfuel USA 
Private Sector Member Paul Glowacki Murray Equipment, Inc. 
Private Sector Member Alejandro Gutierrez Meggitt Fueling Products, Whittaker Controls 
Private Sector Member Gordon Johnson Gilbarco, Inc. 
Private Sector Member Yefim Katselnik Dresser Wayne 
Private Sector Member Douglas Long RDM Industrial Electronics 
Private Sector Member Andrew MacAllister Daniel Measurement and Control 
Private Sector Member Wade Mattar Invensys/Foxboro 
Private Sector Member Richard Miller FMC Technologies Measurement Solutions, Inc. 
Private Sector Member Andre Noel Neptune Technology Group, Inc. 
Private Sector Member Johnny Parrish Brodie International 
Private Sector Member Stephen Patoray, CAE Consultants on Certification, LLC 
Private Sector Member Richard Tucker RL Tucker Consulting, LLC 
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NTETC Software Sector 
OFFICE NAME AFFILIATION 

Co-Chair Norman Ingram California 
Co-Chair James Pettinato FMC Technologies Measurement Solutions, Inc. 
Technical Advisor Doug Bliss Mettler-Toledo, Inc. 
Secretary Teri Gulke Liquid Controls, LLC 
NTEP Administrator Jim Truex NCWM Headquarters 
Public Sector Member Dennis Beattie Measurement Canada 
Public Sector Member William Fishman New York 
Public Sector Member Michael Frailer Maryland 
Public Sector Member John Roach California 
Private Sector Member John Atwood Tyson Foods 
Private Sector Member Cassie Eigenmann DICKEY-john Corporation 
Private Sector Member Andre Elle Endress + Hauser Flowtec AG, USA 
Private Sector Member Travis Gibson Rice Lake Weighing Systems, Inc. 
Private Sector Member Keith Harper Gencor Industries, Inc. 
Private Sector Member Tony Herrin Cardinal Scale Manufacturing Co. 
Private Sector Member Gordon Johnson Gilbarco, Inc. 
Private Sector Member Paul Lewis Rice Lake Weighing Systems, Inc. 
Private Sector Member Michael McGhee Itron, Inc. 
Private Sector Member Richard Miller FMC Technologies Measurement Solutions, Inc. 
Private Sector Member Michael Parks Vulcan Materials Company 
Private Sector Member Stephen Patoray, CAE Consultants on Certification, LLC 
Private Sector Member Mike Roach VeriFone 
Private Sector Member Robin Sax CompuWeigh Corporation 
Private Sector Member Mark Schwartz Accu-Sort Systems, Inc. 
Private Sector Member Scott Szurek Emerson Process Management 
Private Sector Member David Vande Berg Vande Berg Scales 
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NTETC Weighing Sector 
OFFICE NAME AFFILIATION 

Chair Darrell Flocken Mettler-Toledo, Inc. 
Technical Advisor Steven Cook NIST, Weights and Measures Division 
NTEP Administrator Jim Truex NCWM Headquarters 
Public Sector Member L. Cary Ainsworth USDA, GIPSA 
Public Sector Member Ross Andersen New York 
Public Sector Member William Bates USDA, GIPSA, FGIS 
Public Sector Member Luciano Burtini Measurement Canada 
Public Sector Member Tina Butcher NIST, Weights and Measures Division 
Public Sector Member Terry Davis Kansas 
Public Sector Member Ken Jones California 
Public Sector Member Jack Kane Montana 
Public Sector Member Dan Reiswig California 
Public Sector Member Juana Williams NIST, Weights and Measures Division 
Private Sector Member Steven Beitzel Systems Associates, Inc. 
Private Sector Member Doug Biette Sartorius North America 
Private Sector Member Neil Copley Thurman Scale Co. 
Private Sector Member Mitchell Eyles Flintec, Inc. 
Private Sector Member Robert Feezor Scales Consulting and Testing 
Private Sector Member Scott Henry NCR Corporation 

Private Sector Member Rafael Jimenez Association of American Railroads 
Transportation Technology Center, Inc. 

Private Sector Member Stephen Langford Cardinal Scale Manufacturing, Co. 
Private Sector Member Paul Lewis Rice Lake Weighing Systems, Inc. 
Private Sector Member L. Edward Luthy Brechbuhler Scales, Inc. 
Private Sector Member Nigel Mills Hobart Corporation 
Private Sector Member Stephen Patoray, CAE Consultants on Certification, LLC 
Private Sector Member Louis Straub Fairbanks Scales, Inc. 
Private Sector Member Jerry Wang A&D Engineering, Inc. 
Private Sector Member Walter Young Emery Winslow Scale Company 
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Western Weights and Measures Association (WWMA)    www.westernwma.org 

States 

Alaska 
Arizona 
California 

Colorado 
Hawaii 
Idaho 

Montana 
Nevada 
New Mexico 

Oregon 
Utah 
Washington 

Wyoming 

Contact Raymond Johnson 
New Mexico Department of Agriculture 

(575) 646-1616 
rjohnson@nmda.nmsu.edu 

Annual Meeting September 27 - October 1, 2010 Olympia, Washington 

Central Weights and Measures Association (CWMA)    www.cwma.net 

States 
Illinois 
Indiana 
Iowa 

Kansas 
Michigan 
Minnesota 

Missouri 
Nebraska 
North Dakota 

Ohio 
South Dakota 
Wisconsin 

Contact Jonelle Brent 
Illinois Department of Agriculture 

(217) 785-8301 
 jonelle.brent@illinois.gov 

Annual Meeting May 16 - 20, 2010 Springfield, Illinois 
Interim Meeting September 12 - 15, 2010 Rock Island, Illinois 

Southern Weights and Measures Association (SWMA)    www.swma.org 

States 

Alabama 
Arkansas 
Delaware 
District of Columbia 

Florida 
Georgia  
Kentucky 
Louisiana 

Maryland 
Mississippi 
North Carolina 
Oklahoma 

South Carolina 
Tennessee 
Texas 
US Virgin Islands 

Virginia 
West Virginia 

Contact Derek Underwood 
South Carolina Department of Agriculture 

(803) 734-7321 
derekmunderwood@bellsouth.net 

Annual Meeting October 2010 TBD 

Northeastern Weights and Measures Association (NWMA)    www.newma.us 

States 
Connecticut 
Maine 
Massachusetts 

New Hampshire 
New Jersey 
New York  

Pennsylvania 
Rhode Island 
Vermont 

Contact John Walsh 
Town of Framingham 

(508) 532-5480 
jbw@framinghamma.gov 

Annual Meeting May 10 - 13, 2010 Groton, Connecticut 
Interim Meeting October 13 - 14, 2010 Norwich, Connecticut 
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General Conference Information 
 

Introduction 
 
This d ocument contains t he Board of D irectors an d S tanding Committee a gendas for the I nterim Meeting o f the 
National Conference on Weights and Measures, Inc., (NCWM) scheduled for January 24 - 27, 2010, at the Hilton 
Nashville Downtown, Nashville, Tennessee.  To reserve a room, call Hilton Reservations at (800) 445-8667 or call 
the hotel directly at (615) 620-2150 and ask for the National Conference on Weights and Measures meeting rate of 
$119 single or double, plus tax.  To obtain this special rate, call no later than Wednesday, December 23, 2009, and 
identify the group name of National Conference on Weights and Measures. The rate is available on a first come first 
served basis as space is limited. 
 
Agenda items to be addressed by the Standing Committees are assigned Reference Key numbers as follows: 
 

Committee Reference Key 
  
Board of Directors 100 series 
Laws and Regulations 200 series 
Specifications and Tolerances 300 series 
Professional Development Committee 400 series 
National Type Evaluation Program Committee 500 series 
Nominating Committee 800 series 

 
The s ubject matter l isted o n each  Standing Committee’s ag enda will b e o pen for d iscussion as  noted.  E ach 
committee may a lso ta ke up r outine o r miscellaneous ite ms b rought to  its  a ttention a fter th e p reparation o f th is 
document.  At its discretion, each committee may decide to accept items for discussion that are not listed in this 
document. 
 
The agendas: 
 

1. include items brought to the attention of the Standing Committees prior to the submission deadline of 
November 1, 2009, and approved for inclusion in their agendas by the Committees, and 

 
2. serve as the basis for the Standing Committee Interim Reports (to be printed in the Program and Committee 

Reports of the National Conference on Weights and Measures 95th Annual Meeting, NCWM 
Publication 16).  The final reports of the Committees will be published in the NIST Special Publication 
Report of the 95th

 

 Annual Meeting of the NCWM, following the Annual Meeting in 2010, scheduled for 
July 11 - 15, 2010, at the Crown Plaza St. Paul Riverfront, St. Paul, Minnesota. 

The Committees have not determined whether the items presented will be voting or informational in nature; these 
determinations will result from their deliberations at the Interim Meeting. 

Special Meetings 
 
Several Annual Committees an d o ther o rganizations ar e co nducting meetings co ncurrently with t he Standing 
Committees of the Conference. 

Joint Meetings for All Committees 
 
A joint meeting for a ll committees will be held on Sunday, January 24, and Wednesday, January 27, 2010.  Each 
Standing Committee will highlight the major decisions made during the week, and the Nominating Committee will 
present its report. 
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Participation 
 
Sunday meetings ar e scheduled f or C ommittee members to r eview t heir a gendas ( see t he p articular co mmittee 
agenda for d etails).  Although t he sessions ar e o pen t o al l d elegates, p articipation i n d iscussions d uring a genda 
reviews is normally limited to Committee members.  Comments and input are welcome when specific topics are 
scheduled in the Committee agendas. 
 
All s essions o f N CWM meetings ar e normally o pen t o members o f the Conference.  I f a Committee ch airman 
recognizes a special situation i nvolving a  proprietary issue (e .g., NTEP a ppeals) o r s ensitive i ssue o r o ther 
substantive need, that portion of the session dealing with the special issue may be closed, provided that:  (1) the 
Conference chairman (or in his absence, the chairman-elect) approves, and (2) announcement of the closed meeting 
is posted on or near the door to the meeting session and on the announcement board at the registration desk.  If at all 
possible, the posting will be done at  least a d ay prior to the planned closed session.  P lease note that the one day 
notice will not always be possible if a closed meeting is called on Sunday.  Since Sunday is a day for agenda reviews 
and participants may make their t ravel reservations in order to observe these agenda reviews, i f a  closed meeting 
becomes necessary on Sunday, every effort will be made to limit such a meeting to only part of the day. 
 
To r equest a n ap pearance with a Standing Committee, co ntact t he ap propriate t echnical ad visor b y 
December 31, 2009: 
 

Board of Directors Don Onwiler (402) 434-4880 
Laws and Regulations Committee Kenneth Butcher or (301) 975-4859 
 Lisa Warfield (301) 975-3308 
Specifications and Tolerances Committee Tina Butcher or (301) 975-2196 
 Steve Cook (301) 975-4003 
Professional Development Committee Ross Andersen (518) 457-3146 
National Type Evaluation Program Committee Judith Cardin (608) 224-4945 

 
You may also contact the Executive Secretary at the following address and telephone number: 
 

Weights and Measures Division 
National Institute of Standards and Technology 
100 Bureau Drive, STOP 2600 
Gaithersburg, MD  20899-2600 
Telephone:  (301) 975-4004 

Contact for More Information 
 
If you have questions about the program, registration, lodging, or meeting arrangements, contact NCWM 
Headquarters at the following address and telephone number: 
 

National Conference on Weights and Measures 
1135 M Street, Suite 110 
Lincoln, NE  68508 
Telephone:  (402) 434-4880 

Reports 
 
There will not be a t ranscript made of the proceedings of the Interim Meetings.  E ach committee will prepare its  
report to the NCWM containing it s recommendations based upon the presentations, d iscussions, and deliberations 
on all matters on its agenda that were addressed during the Interim Meetings.  These reports will be published in the 
Committee Reports for the 95th Annual Meeting, NCWM Publication 16, to be posted to the NIST WMD website at 
www.nist.gov/owm and to the NCWM website at www.ncwm.net in early April.  P rinted copies of Publication 16 
will be distributed to meeting attendees at the Annual Meeting in July. 

http://www.nist.gov/owm�
http://www.ncwm.net/�


General Conference Information 

Gen - 3 

95th Annual Meeting of the National Conference on Weights and Measures 
 
The National Conference on Weights and Measures 95th Annual Meeting will be held at  the Crown Plaza St. Paul 
Riverfront, St. Paul, Minnesota, from July 11 - 15, 2010.  The room rate for the Annual Meeting will be $121 per 
night, single or double, plus tax.  For reservations, please call the hotel at (866) 422-3185.  To obtain this special 
rate, call no later than Friday, June 11, 2010, and identify the group name of 2010 NCWM Annual Meeting. 
 
Units of Measurement 
 
In keeping with the provisions of the Omnibus Trade and Competitiveness Act of 1988, which establishes the metric 
system as the preferred system of measurement for commerce and trade, units of the metric system have been used 
in t his d ocument, e xcept where i ndustry has not yet c onverted f rom the inch-pound s ystem.  I n s ome i nstances, 
submitted proposals quoted in the Committee agendas may appear in inch-pound units only. 
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2010 NCWM Interim Meeting 
January 24 - 27, 2010 

Hilton Nashville Downtown ♦ Nashville, Tennessee 
 

Schedule of Events 
(as of November 23, 2009) 

 
 
Saturday, January 23 

 
 

Location 

   
8:30 a.m. - 5:00 p.m. NCWM Board of Directors Meeting Ryman I 
   
Sunday, January 24   
   
7:30 a.m. - 9:00 a.m. Coffee Service Prefunction 
   
7:30 a.m. - 5:00 p.m. Registration and Exhibits Prefunction 
   
8:30 a.m. - 10:30 a.m. Industry Committee on Packaging & Labeling Armstrong 1 
   
12:00 p.m. - 12:30 p.m. Lunch on your own  
   
1:00 p.m. - 1:30 p.m. Joint Meeting for all Standing Committees Boone 
   
1:30 p.m. - 5:00 p.m. STANDING COMMITTEES’ AGENDA REVIEW  
 Laws & Regulations Committee Ryman 2 
 Professional Development Committee Ryman 3 
 Specifications & Tolerances Committee Donelson 
 Board of Directors Ryman 1 
 NTEP Committee  
   
2:45 p.m. - 5:00 p.m. Moisture Loss Work Group Armstrong 1 
   
5:30 p.m. - 7:00 p.m. Chairman’s Reception Market Street Restaurant 
   
   
Monday, January 25   
   
7:30 a.m. - 9:00 a.m. Coffee Service Prefunction 
   
7:30 a.m. - 5:00 p.m. Registration and Exhibits Prefunction 
   
8:30 a.m. - 11:30 a.m. OFFICIAL SESSION - OPEN HEARINGS Boone 
 (NOTE:  Times of hearings are not firm; when one 

committee finishes, the next committee will begin.) 
 

 Laws & Regulations Committee  
 Specifications & Tolerances Committee  
 Professional Development Committee  
 Board of Directors  
 NTEP Committee  
   
11:30 a.m. - 12:30 p.m. Lunch on your own  
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2010 NCWM Interim Meeting 
January 24 - 27, 2010 

Hilton Nashville Downtown ♦ Nashville, Tennessee 
 

Schedule of Events 
(as of November 23, 2009) 

 
Monday, January 25 
(continued) 

  

   
12:30 p.m. - 5:00 p.m. OPEN HEARINGS CONTINUED Boone 
 (NOTE:  Times of hearings are not firm; when one 

committee finishes, the next committee will begin.) 
 

 Laws & Regulations Committee  
 Specifications & Tolerances Committee  
 Professional Development Committee  
 Board of Directors  
 NTEP Committee  
   
   
Tuesday, January 26   
   
7:30 a.m. - 9:00 a.m. Coffee Service Prefunction 
   
7:30 a.m. - 5:00 p.m. Registration and Exhibits Prefunction 
   
8:30 a.m. - 12:00 p.m. OFFICAL SESSION – OPEN HEARINGS (if necessary) Boone 
 (NOTE:  Times of hearings are not firm; when one 

committee finishes, the next committee will begin.) 
 

 Laws & Regulations Committee  
 Specifications & Tolerances Committee  
 Professional Development Committee  
 Board of Directors  
 NTEP Committee  
 (NOTE:  Each committee will begin their individual work 

sessions at the conclusion of the Open Hearings/Technical 
Session.) 

 

   
12:00p.m. - 1:00 p.m. Associate Membership Committee Armstrong 1 
   
   
12:00 p.m. - 1:00 p.m. Lunch on your own  
   
1:00 p.m. - 5:00 p.m. COMMITTEE WORK SESSIONS  
 Laws & Regulations Committee Ryman 2 
 Professional Development Committee Ryman 3 
 Specifications & Tolerances Committee Donelson 
 Board of Directors Ryman 1 
 NTEP Committee  
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2010 NCWM Interim Meeting 
January 24 - 27, 2010 

Hilton Nashville Downtown ♦ Nashville, Tennessee 
 

Schedule of Events 
(as of November 23, 2009) 

 
   
Wednesday, January 27   
   
7:30 a.m. - 9:00 a.m. Coffee Service Prefunction 
  Prefunction 
7:30 a.m. - 12:00 p.m. Registration and Exhibits  
   
8:30 a.m. - 11:00 a.m. COMMITTEE WORK SESSIONS  
 Laws & Regulations Committee Ryman 2 
 Professional Development Committee Ryman 3 
 Specifications & Tolerances Committee Donelson 
 Board of Directors Ryman 1 
 NTEP Committee  
   
11:00 a.m. - 12:00 p.m. JOINT MEETING – ALL STANDING COMMITTEES Boone 
   
(NOTE:  2010 Interim Meeting schedule of events is tentative and subject to change.) 
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Report of the Board of Directors 
 

Randy Jennings 
Executive Assistant 

Tennessee Department of Agriculture  
 

Reference 
Key Number 
 
100 INTRODUCTION 
 
The Board will hold its quarterly Board of Directors meeting on Saturday and Sunday, January 23 - 24, 2010, and 
continue that meeting during work periods throughout the remainder of the Interim Meetings.  Except when posted, 
all meetings are open to the membership.  The Board of Directors and NTEP Committee will hold open hearings at 
the Interim Meeting and members will be invited to engage in dialogue with the Board on issues the Board and 
NTEP C ommittee ha ve o n t heir a genda.  T he B oard o f Directors i s c urrently working o n t he f ollowing i ssues:  
membership services, web hosting, website and newsletter improvements, NCWM efficiency and effectiveness as an 
organization, providing additional services to regional weights and measures associations, and strategic planning.  In 
addition to  t hese items, the Board A genda contains two appendices that cover th e Activities of the International 
Organization o f Legal Met rology ( OIML) a nd R egional L egal Met rology O rganizations ( Appendix A) an d t he 
Interim Agenda of the Associate Membership (AMC) (Appendix B). 
 

Table A 
Table of Contents 

Reference Key 
Number   Title of Item Page 
 
100 INTRODUCTION   ................................................................................................................................................ 1

100-1 NCWM Automatic Temperature Compensation (ATC) Steering Committee   ...................................... 2
100-2 Membership and Meeting Attendance   .................................................................................................. 2
100-3 NCWM Newsletter and Website   .......................................................................................................... 2
100-4 Meetings Update   ................................................................................................................................... 3
100-5 Participation in International Standard Setting   ..................................................................................... 3
100-6  Efficiency and Effectiveness   ................................................................................................................ 4
100-7 Bylaws Amendment:  Article I, Section 6 – Resolution of Disputes and Mediation   ............................ 5
100-8 Strategic Planning   ................................................................................................................................. 6
100-9 Financial Report   ................................................................................................................................... 7

 
 
 

Table B 
Appendices 

Appendix  Title  Page 
 
A Report on the Activities of the International Organization of Legal Metrology (OIML) and Regional Legal 

Metrology Organizations ................................................................................................................................. A1 

 
B Associate Membership Committee (AMC) Agenda and Meeting Minutes ..................................................... B1 
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Details of all Items 
(In order by Reference Key Number) 

 
100-1 NCWM Automatic Temperature Compensation (ATC) Steering Committee 
 
The ATC Steering Committee was formed in 2007 to assist NCWM in forming a co nsensus on i ssues before the 
Specifications and Tolerances Committee and the Laws and Regulations Committee.  The Board receives quarterly 
activity reports from the Chair of the ATC Steering Committee.  In addition, they review future Steering Committee 
activities and related NCWM work on this issue. 
 
To date, t he S teering Committee h as forwarded n umerous recommendations to the standing committees to assist 
them in t he d evelopment o f their r espective a genda ite ms.  F ollowing t he 2 008 A nnual M eeting, th e S teering 
Committee was asked to provide responses to comments and questions that were received by the Specifications and 
Tolerances Committee during its open hearings.  The responses were provided to the Specifications and Tolerances 
Committee for consideration at the January 2009 NCWM Interim Meeting. 
 
Based on actions taken by the Laws and Regulations Committee at the 2009 Annual Meeting, the Board of Directors 
has chosen to discontinue the ATC Steering Committee.  Members of the Board expressed great appreciation for the 
work of the Steering Committee for the meetings and the charge given to it when it was formed in 2007.  Specific 
praise was given for the meeting the Board conducted in Chicago that year and the recommendations that followed. 
 
 
100-2 Membership and Meeting Attendance 
 
The B oard c ontinues t o a ssess a venues for i mproving membership a nd p articipation a t I nterim a nd Annual 
Meetings.  Membership and attendance are driven to some degree by the items on the agendas and by the economy.  
It is important that NCWM be active in notifying potential stakeholders of agenda items that may be of interest and 
warrant their attention.  This effort will have an impact on both membership and attendance. 
 
The following is a comparison of NCWM membership levels for the past 6 years. 
 

NCWM Membership Report 

 October 
2009 

October 
2008 

October 
2007 

October 
2006 

October 
2005 

October 
2004 

Associate  728  742  771  736  737  712 
Foreign Assc  48  44  50  44  41  29 
Federal Gov’t  12  10  9  9  12  17 
NIST  11  13  14  14  11  18 
State Gov’t  525  603  684  620  637  613 
Local Gov’t  503  499  537  512  417  450 
Int’l Gov’t  11  23  22  28  20  15 
Retired  197  214  220  227  222  229 
       
Total  2035  2148  2337  2190  2097  2083 
 

 
100-3 NCWM Newsletter and Website 
 
The B oard continuously c onsiders ways t o monitor a nd i mprove t he c ontent o f t he ne wsletter a nd website.  
Members are encouraged to bring ideas and articles forward for inclusion in newsletters.  Of particular interest are 
articles that would be pertinent to field inspectors and the service industry. 
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In t he fall o f 2 009, N CWM contracted with a new website h osting s ervice to r edesign a nd h ost the s ite g oing 
forward.  This new site provides e-commerce through PayPal and a new “shopping cart” feature that allows visitors 
to pay fees for membership, meeting registration, publication o rders, NTEP applications, and NTEP maintenance 
fees o nline.  With t he new e-commerce features, t he site gives each member control o f their log-in password for 
improved security.   
 
Lindsay Hier, Project Coordinator for NCWM, serves as the NCWM webmaster.  Approved meeting minutes from 
the Board of Directors quarterly meetings have been added to the “Members Only” portion of the website.  This will 
allow membership insight into the work of the Board and its decision making.  Also, new to the “Members Only” 
portion is an online NCWM Policy Manual. 
 
Comments a nd suggestions for i mprovements t o the newsletters a nd website s hould b e d irected to  N CWM 
Headquarters at (402) 434-4880 or via e-mail at info@ncwm.net. 
 
100-4 Meetings Update 
 

Interim Meetings 
January 24 - 27, 2010 Hilton Nashville Downtown, Nashville, Tennessee 
January 23 - 26, 2011 The Fairmont Dallas, Dallas, Texas 
January 2012 To be determined 
 
Annual Meetings 
July 11 - 15, 2010 Crowne Plaza St. Paul Hotel, St. Paul, Minnesota 
July 10 - 14, 2011 Holiday Inn Downtown at the Park, Missoula, Montana 
July 2012 To be held in the Northeastern Region 

 
 
After receiving recommendations from the Western Region for a location to conduct the 2011 Annual Meeting, the 
Board of Directors has selected the Holiday Inn Downtown in Missoula, Montana.  The hotel is adjacent to the Clark 
Fork R iver a nd within e asy walking d istance to th e d owntown d istrict, where attendees can e njoy f ood a nd 
entertainment that caters to tourists, the college crowd, and locals. 
 
The 2012 Annual Meeting will be in the Northeast Region.  NCWM Staff have received recommendations from the 
Northeast Region and will make contact with properties to obtain proposals. 
 
The 2013 Annual Meeting will be held at a location to be determined in the Southern Region.  The SWMA is asked 
to provide suggestions of cities and properties to NCWM.  It is not necessary for members to enter into negotiation 
with hotels.  Members may obtain site selection criteria from Don Onwiler, Executive Director, at (402) 434-4880 or 
e-mail to don.onwiler@ncwm.net. 
 
 
100-5 Participation in International Standard Setting 
 
Chuck Ehrlich and other NIST Weights and Measures Division (WMD) staff briefed the NCWM Board and NCWM 
members o n ke y activities of O IML a nd r egional l egal metrology or ganizations d uring ope n hearings ( see 
Appendix A). 
 
Of p articular i nterest is t he International Committee o f L egal M etrology ( CIML) Meeting t o b e held at  t he 
Doubletree H otel in  Orlando, F lorida, S eptember 20 - 24, 2010.  Those i nterested i n attending should c ontact 
Charles E hrlich, N IST a t ( 301) 975-4834 o r L isa W arfield, N IST a t ( 301) 975-3308 f or m ore i nformation.  
Interested vendors should contact Bob Murnane, Seraphin Test Measure at (609) 267-0922. 
 

mailto:info@ncwm.net�
mailto:don.onwiler@ncwm.net�
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100-6  Efficiency and Effectiveness 
 
The Board is examining cost efficiency measures to control meeting and administrative costs and new methods of 
promoting e ffective service to its members and stakeholders.  The Board welcomes member feedback on ideas to 
increase the effectiveness of the Conference. 
 
Website 
 
Regional Website Hosting:  Two regional association websites are hosted through the NCWM website.  In the past, 
regional a ssociations have p aid N CWM f or u pdates to t hese websites o n a n h ourly r ate.  T his h as cau sed t he 
regional associations to economize by requesting updates to information posted on their sites only once or twice per 
year. 
 
At t he M ay 2009 B oard M eeting, t he B oard a dopted t he following pol icy for h osting r egional websites that 
incorporates an annual flat fee for NCWM staff services to post updates: 

 
1. NCWM will i nvoice t he T reasurers o f p articipating r egional a ssociations a nnually d uring t he month o f 

January in the amount of $200 for the hosting and maintaining of regional association websites. 
 

2. Hosting fees will pertain to any routine website maintenance and updates that are performed in-house. 
 

3. A bid will be provided to the regional association for any requested services that would involve fees outside 
the scope of normal maintenance.  And, additional costs for these services will be assessed to the regional 
association. 
 

4. NCWM will contact the regional representative for each participating regional association on a q uarterly 
basis requesting any updates to their respective web pages. 
 

NCWM has a lso r eceived b ids f rom i ts new webhost t o add a dditional r egions.  T he pr oposal i ncludes adding 
optional PayPal and “shopping cart” features, which would be at an additional cost to the regional association.  I f  
regional associations choose to incorporate these features through NCWM-hosted sites, the Board and staff would 
consider the option of maintaining regional membership databases and meeting registration records.  This would be 
possible through the simplified online meeting registration and membership renewals.  
 
Staffing 
 
NCWM S taff:  The r ecent t ransition i n N CWM management ha s p rovided a n o pportunity for s ignificant c ost 
savings to NCWM.  These savings combined with the benefit of full-time dedicated staff has enabled the Board of 
Directors to consider dramatic enhancements to its level of service and effectiveness.  More information is available 
in the NCWM strategic plan made available at www.ncwm.net in the “Members Only” portion of the website. 
 
Meetings:  The Board has considered options for meeting s taffing, including the use of vo lunteer assistance from 
the local jurisdiction as a means of conserving meeting costs.  In the past year, volunteer assistance was used in 
combination with NCWM staff.  The Board has recognized that the number of NCWM staff at meetings in 2009 was 
less than under previous management so a co st savings is realized if the Board continues at that level.  T he Board 
also discussed the benefits of the full-service NCWM staff to maintain the professional image of the organization at 
these national events.  The Board’s decision is to support the level of staffing that was used in 2009.  The Executive 
Director w ill assess staffing n eeds on an ong oing ba sis t o e nsure an appropriate l evel of pr ofessional service at 
NCWM events without undue cost. 

 
 
Standing Committee Structure 

 
Specifications and Tolerances Committee:  The Board is exploring the possibility of splitting the Specifications 
and Tolerances Committee (S&T) into two separate standing committees – one for measuring instruments and one 

http://www.ncwm.net/�
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for weighing instruments.  H istorically, the agenda of the S&T Committee has been very demanding.  By dividing 
the committee into more specialized scopes, it would: 
 

• effectively reduce the number of agenda items for a standing committee, 
• allow the committees to give more attention to the items that are on their respective agendas, 
• provide specialized expertise to each standing committee, and 
• expedite the standards development process. 

 
The Board e nvisions th at General Code ite ms a nd co des t hat d o n ot fall cl early into “weighing” o r “m easuring” 
would be addressed by some form of joint committee. 
 
At the fall 2009 B oard meeting, a small group was formed t o r eview ideas and options on the S&T Committee 
structure.  This work group will report back to the Board at the 2010 Interim Meeting. 
 
Work Session Protocol 
 
NCWM s tanding co mmittees h ave historically r efrained f rom accep ting co mments from o bservers d uring t heir 
committee work sessions at Interim and Annual Meetings.  The rational has been that all meeting attendees should 
benefit from stakeholder input during open hearings.   
 
However, there are times when an observer could offer technical clarifications that would make a committee’s work 
session more productive and its decisions more informed.  Past policy has made observers hesitant to raise their 
hand b ecause p erception ex ists t hat i t i s b ad f orm.  Likewise, co mmittee c hairs have b een h esitant to cal l o n 
observers for assistance.   
 
The Board has determined i t necessary to provide a clear policy that would enable standing committees to accept 
input from observers in an appropriate manner during these work sessions. This would allow the committees to work 
more efficiently without circumventing due process. 
 

The following policy is under consideration:   
 

• Committee chairs may accept contributions of technical clarification only from observers during their 
work sessions.   

• Observers s hall not dominate discussions, r estate pos itions f rom t he open h earings, or  pr ovide n ew 
positions.   

• Committees s hall c ommunicate a ny new i nformation received d uring work s essions i n th eir 
addendums so other attendees have an opportunity to respond. 

• For consistency, the following prepared statement shall be read out loud by the committee chair at the 
beginning of each work session and throughout as deemed necessary: 

 
“This is a work session of the standing committee.  Observers who wish to contribute technical 
clarification to assist in the committee’s decision process shall raise their hand to be recognized by the 
committee chair.  No opinions or positions will be heard from observers during the work session and 
should be stated publicly during open hearings.” 

 
 
100-7 Bylaws Amendment:  Article I, Section 6 – Resolution of Disputes and Mediation 

 
Purpose:  Establish a mediation process in the NCWM Bylaws that fosters amiable dispute resolution through free 
exchange of ideas. 
 
Proposal:  Amend Article I by adding a new Section 6 as follows: 
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Section 6 – Dispute Resolution 

 

All members and entities acknowledge that the open discussion of any disputed matter may lead to 
positive resolution.  Upon completion of any applicable administrative appeal procedure, all 
members and entities shall be required to submit any grievance or claim to the mediation process set 
forth in this section before filing any lawsuit.  C onclusion of  the mediation process is a mandatory 
condition p recedent t o t he filing of  an y l itigation agai nst or  i nvolving N CWM, an d i ts d irectors, 
officers, e mployees an d age nts.  N o p erson or  e ntity s hall h ave l egal s tanding t o file an y l awsuit 
against or involving NCWM and its directors, officers, employees, and agents unless and until the 
mediation process has been completed. 

 

The mediation p rocess i ncludes t he f ollowing:  t he s pecific g rievance o r cl aim and s upporting 
information shall be discussed by the aggrieved party and the NCWM at the staff level; if the matter 
is not resolved within 30 days of the completion of the staff level discussions, the aggrieved party and 
the NCWM shall schedule a face-to-face meeting at a mutually acceptable location.  The Board of 
Directors o f the NCWM s hall de termine a t i ts di scretion t he nu mber a nd i dentity o f t he N CWM 
representatives a ttending t he f ace-to-face m ediation.  T he Chief E xecutive O fficer or de signated 
representative of the aggrieved entity shall attend the face-to-face mediation with such other persons 
as t he a ggrieved p arty i dentifies, n ot t o ex ceed t hree rep resentatives.  N CWM and t he a ggrieved 
entity shall designate a  mutually acceptable, independent mediator to conduct the mediation.  The 
mediator shall provide a w ritten report on the mediation to the parties within 30 days following the 
face-to-face m ediation s ession(s).  T he mediator s hall de termine i n s uch r eport i f t he di spute o r 
grievance has or has not been resolved in a mutually accepted manner.  The receipt of the mediator’s 
report shall be the conclusion of the mediation process. 

Discussion:  NCWM has a lways f avored t he f ree e xchange o f ideas a nd t he o pportunity t o b e he ard i n a n 
appropriate, professional setting.  The proposed by-law adds a further opportunity for exchange of ideas before an 
independent mediator.  T he mediation process is a prerequisite to any litigation being brought against NCWM and 
its directors, officers, employees and agents. 

 
  

100-8 Strategic Planning 
 
The Board has developed a new strategic plan that will be updated and revised on a continual basis as goals are met, 
changed, or added.  The purpose of the strategic plan is to ensure the organization is moving forward and in the right 
direction.  Members may view the new strategic plan on the website at www.ncwm.net. 
 
Five primary goals are contained in the strategic plan: 
 

1. Enhance the NCWM as a national and international resource for measurement standards development. 
2. Promote uniform training for individuals involved in weights and measures. 
3. Continue to improve the National Type Evaluation Program (NTEP). 
4. Expand the role of the NCWM as a resource for state and local weights and measures programs. 
5. Ensure financial stability of the NCWM. 
 

The Board is continuing to refine the strategies and measurements for meeting these goals.  One of the strategies for 
the second goal is the implementation of a National Certification Program for weights and measures officials.  This 
strategy h as been p laced as  a t op p riority.  T he B oard i s working cl osely with t he Professional Development 
Committee (PDC) to achieve implementation in the very near future.  More details are available in the PDC report. 
 
Another s trategy o f h igh p riority is  to  maintain vi able support for N TEP l aboratories under t he third go al.  T he 
Board will be  monitoring the number o f full-time employees as sociated with the authorized laboratories and will 
continue to  tr ack e valuation time a nd b acklog statistics to  e nsure th at N TEP evaluations ca n b e co mpleted i n a  
timely manner. 
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A third priority item is a proposal to develop a web-based system that enables participation by members including 
those who may not be able to attend the NCWM annual meetings. The system would require log-in as a member.  
After opening an item that the member wishes to enter a position on, the user would select of one of the following 
positions: 

• Support as written. 
• Support but with suggestions and comments. 
• Oppose with comments. 
• Neutral with comments. 
• Neutral without comments. 

Position comments would be accepted until a predetermined closing date.  Entries would be posted on the website 
for membership acces s following t he cl osing d ate.  These p ostings would be a rchived on t he website for future 
reference.  Members a nd no n-members could continue to  submit comments o r positions in  writing the tr aditional 
way.   
 
This web-based s ystem would pr omote pa rticipation b y those who c annot a ttend meetings, a nd when t hey view 
others' comments, they may realize the importance of attending to defend/advance their position. 

 
 
100-9 Financial Report 
 
The N CWM o perates o n a f iscal year o f O ctober 1 t hrough S eptember 30.  The ne t c ost o f t he management 
transition for f iscal y ear 2007 - 2008 w as a pproximately $155 ,000.  This c ost i ncluded o btaining o ffice s pace, 
furniture, computers and other equipment, o ffice supplies, salaries, etc.  The net surplus for the last fiscal year of 
2008 - 2009 was ov er $236, 000.  This surplus c an b e a ttributed to  two major factors:  1) the new m anagement 
structure is more cost efficient, and 2) NCWM received a record number of NTEP applications during that 12-month 
period.   
 
The budget for the current fiscal year is conservative toward revenues, yet projects a net surplus for the year.  T he 
Board of Directors anticipates adequate resources to fund new initiatives currently under consideration. 
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The following is the balance statement as of October 30, 2009. 
 

ASSETS   October 30, 2009 
 Current Assets $ 
  Checking/Savings  
   Associate Member Fund 4,210.66 
   Certificates of Deposit 625,216.64 
   Checking 35,526.66 
   Savings 297,245.37 
  Total Checking/Savings 962,199.33 
    
  Accounts Receivable 0.00 
    
  Other Current Assets 65,580.06 
    
TOTAL ASSETS 1,027,779.39 
   
LIABILITIES & EQUITY  
 Liabilities  
  Other Current Liabilities 2,916.64 
      
 Total Liabilities 2,916.64 
      
 Equity  
  Unrestricted Net Assets 224,959.78 
  Opening Balance Equity -92,738.10 
  Retained Earnings 688,607.06 
  Net Income 204,034.01 
 Total Equity 1,024,862.75 
      
TOTAL LIABILITIES & EQUITY $        1,027,779.39 

 
 
 
 
 
 
Randy Jennings, Tennessee, NCWM Chairman 
Tim Tyson, Kansas, Chairman-Elect 
Judy Cardin, Wisconsin, NTEP Chairman 
Will Wotthlie, Maryland, Treasurer 
Michael Sikula, New York, Northeastern Regional Representative 
Steven Malone, Nebraska, Central Regional Representative 
Stephen Benjamin, North Carolina, Southern Regional Representative 
Kirk Robinson, Washington, Western Regional Representative 
Stephen Langford, Cardinal Scale, At-Large 
Mark Coyne, Barnstable, MA, At-Large 
Robert Murnane, Seraphine Test Measure, Associate Membership 
Gilles Vinet, Measurement Canada, Advisory 
Carol Hockert, Chief, NIST, Weights and Measures Division, Executive Secretary 
Jim Truex, NTEP, Administrator 
Don Onwiler, NCWM, Executive Director 
 
Board of Directors 
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Appendix A 

 
Report on the Activities of the 

International Organization of Legal Metrology (OIML) 
and Regional Legal Metrology Organizations 

 
Weights and Measures Division, NIST 

 
INTRODUCTION 
 
The W eights a nd M easures Division ( WMD) o f t he N ational I nstitute of  S tandards a nd T echnology ( NIST) i s 
responsible for coordinating U.S. participation in the International Organization of Legal Metrology (OIML) and 
other in ternational le gal metrology o rganizations.  Learn more a bout O IML a t t he website (www.oiml.org) and 
about NIST Weights and Measures Division at the WMD website (www.nist.gov/owm).  Dr. Charles Ehrlich, Group 
Leader o f t he I nternational Legal M etrology G roup ( ILMG), can  b e co ntacted a t charles.ehrlich@nist.gov or at  
(301) 975-4834 or by fax at (301) 975-8091. 
 
Please note: 

• OIML publications are available without cost at http://www.oiml.org. 
• The United States will host the annual meeting of the International Committee of Legal Metrology (CIML) 

in Orlando, Florida, September 20 - 24, 2010. 
 

Table A 
Table of Contents 

Reference Key 
Number Title of Item Page 
 
I. Report on the Activities of the OIML Technical Committees   ......................................................................... A2
II. Report on the 44th   CIML Meeting in Mombasa, Kenya, October 2009 ........................................................... A5
III. Future OIML Meetings .................................................................................................................................... A6 

 
IV. Regional Legal Metrology Organizations ........................................................................................................ A7 
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Table B 
Glossary of Acronyms 

 
BIML International Bureau of Legal Metrology IR International Recommendation 
B Basic Publication IWG International Work Group 
CD Committee Draft MAA 1 Mutual Acceptance Arrangement 
CIML International Committee of Legal Metrology MC Measurement Canada 
CPR Committee on Participation Review OIML International Organization of Legal 

Metrology 
D Document R Recommendation 
DD Draft Document SC 2 Technical Subcommittee 
DR Draft Recommendation TC 2 Technical Committee 
DoMC Declaration of Mutual Confidence WD  Working Draft3 
DV Draft Vocabulary USNWG 2 U.S. National Work Group 
ILMG International Legal Metrology Group   
 

1

 

 CD:  a d raft at  t he s tage o f d evelopment within a t echnical co mmittee o r s ubcommittee; i n t his d ocument, 
successive drafts are numbered 1 CD, 2 CD, etc. 

2

 

 DD, DR, and DV:  draft documents approved at the level of the technical committee or subcommittee concerned 
and sent to BIML for approval by CIML. 

3 WD:  precedes the development of a CD; in this document, successive drafts are number 1 WD, 2 WD, etc. 

 
 
 

Details of All Items 
(In Order by Reference Key Number) 

 
I. Report on the Activities of the OIML Technical Committees 
 
This section reports on recent activities and the status of work in OIML technical committees (TCs) and technical 
subcommittees (SCs) of specific interest to members of the NCWM.  Also included are schedules of future activities 
of the Secretariats, the U.S. National Work Groups (USNWGs), and the International Work Groups (IWGs) of the 
committees and subcommittees. 
 
TC 3/SC 5 “Conformity assessment” (United States and BIML) 
The Subcommittee held a meeting in May 2008 t o discuss the revision of the documents B 3 (Certificate System) 
and B 10 (MAA).  A 2 CD of B 3 and a first CD of B 10 were sent to TC 3/SC5 members in December 2009.  The 
meeting i ncluded d iscussion of a  working dr aft ( WD) of a  n ew doc ument on  t he i ncorporation of  m easurement 
uncertainty into conformity assessment decisions in legal metrology.  In April 2009, the Secretariat distributed the 1 
CD of a new document entitled “The role of measurement uncertainty in conformity assessment decisions in legal 
metrology.”  International comments on this document have been received and are being used to develop the 2 CD.   
A meeting of the MAA Committee on Participation Review (CPR) was held in June 2009 in Berne, Switzerland 
(please see the MAA section in the NTEP report of this publication for more details).  For more information on the 
activities of this subcommittee, please contact Dr. Charles Ehrlich at (301) 975-4834 or at charles.ehrlich@nist.gov. 
 
TC 5/SC 1 “Environmental conditions” (Netherlands) 
The Secretariat has started the revision cycle of D11 “General requirements for electronic measuring instruments.”  
This is a very important document in the OIML system and is used by all of the OIML technical committees as a 
general reference for technical and testing requirements on all electronic instruments.  Please contact Dr. Ambler 
Thompson at (301) 975-2333 or at ambler@nist.gov if you would like further information on this project. 
 

mailto:charles.ehrlich@nist.gov�
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TC 5/SC 2 “Software” (Germany and BIML) 
The ne w O IML D ocument D 31 “ General re quirements f or s oftware-controlled m easuring i nstruments” was 
published i n D ecember 2008 an d will serve as  guidance f or s oftware r equirements i n I nternational 
Recommendations by OIML technical co mmittees.  The United States participated in the t echnical work o n t his 
document a nd s ubmitted votes a nd co mments o n several d rafts o f the d ocument.  A n ew p roject o n software 
verification was also approved by the CIML, and the United States is waiting for the f irst draft of this document. 
The ILMG participated in NCWM Software Sector meetings in Columbus, Ohio, in March 2009.   P lease contact 
Dr. Ambler Thompson at (301) 975-2333 or at ambler@nist.gov if you would like to discuss OIML software efforts. 
 
TC 6 “Prepackaged products” (South Africa) 
Discussions c ontinue on t he i ssue o f a n O IML I nternational Q uantity M ark, r eferred t o a s a n I Q Mark.  T he 
IQ Mark, designed to eliminate trade barriers, would be a program that would allow for an international system of 
acceptance o f p repackaged goods.  R eceiving co untries want i mported p ackages t o m eet al l r equirements an d 
packers i n e xporting co untries want t o en sure p repackages will n ot b e r ejected af ter a rriving i n t he d estination 
country.  Such a program would also require that participants meet specific requirements in order to participate in a 
program for quantity control and marking of prepackaged goods. 
 
The United States is participating in a work group that is developing guidelines on good manufacturing practices and 
additional documentation for selected criteria that would be used in the IQ Mark’s accreditation programs.  It was 
agreed that all members of the TC 6 would send out a questionnaire to all current stakeholders, including industry, 
and federal and state agencies seeking input to specific questions.  N IST WMD surveyed U.S. industry, including 
the l argest manufacturers o f packaged go ods, a nd f ound no s upport f or t he I Q Mark effort.  T he U nited S tates 
believes the effort to manage and certify quality control systems will add costs to all participating suppliers.  E ven 
though there is significant opposition to the IQ Mark effort from several countries (including the United States), the 
technical committee continues to move forward with this project under the premise that such a voluntary system 
would be of great value to developing countries.  A TC 6 meeting was held in March 2009 in South Africa.  Please 
contact Mr. Ken B utcher at  ( 301) 975-4859 or  at kenneth.butcher@nist.gov if y ou w ould like m ore information 
about the work of this subcommittee or to participate in any of these projects. 
 
TC 8/SC 1 “Static volume and mass measurement” (Austria and Germany) 
Two r evised R ecommendations, O IML R  71, “Fixed s torage t anks,” an d R  85, “Automatic l evel gages f or 
measuring the level of liquid in fixed storage tanks,” were published in January 2009.  The United States, however, 
had serious opposition to the inclusion of specialized tanks (including pressurized tanks and non-vertical tanks) in 
the scope statements of both R 71 and R 85 because the requirements in the Recommendations did not fully reflect 
this inclusion.  The United States now chairs a work group that is drafting new sections of R 71 and R 85 that will 
include t he specific requirements for specialized tanks.  OIML R  80-1, “Road and rail tankers, metrological and 
technical requirements,” was published in May 2009.  OIML R 80-2, “Road and rail tankers, test methods,” is being 
developed.  T he r evisions to R 71 and R 85 and the development of R 80-2, were discussed at a subcommittee 
meeting i n V ienna, Austria, i n O ctober 2009 .  Please co ntact Mr. Ralph Richter a t ( 301) 975-3997 or  a t 
ralph.richter@nist.gov if you would like copies of the documents or to participate in any of these projects. 
 
TC 8/SC 3 “Dynamic volume and mass measurement for liquids other than water” (United States and Germany) 
OIML R  117-1, “Dynamic measuring s ystems for l iquids o ther t han water, P art 1:  M etrological and technical 
requirements” has undergone a n e xtensive r evision.  T he Recommendation was pu blished i n March 2008.   T he 
revision i ncorporates n ew i nstrument t echnologies a nd i ncludes a  merger with O IML R ecommendations R  86, 
“Drum m eters,” a nd R  105, “Mass flowmeters.”  T he I LMG h as worked cl osely with t he USNWG, Canada, 
Germany, and the Netherlands on this effort.  Meetings of the USNWG on flowmeters were held during the NCWM 
Annual M eeting in J uly 2 009, in San Antonio, Texas.  Subcommittee work is continuing o n t he d evelopment of 
R 117-2, “Test methods,” and R 117-3 “Test report format.”  A meeting of the IWG for R 117-2 was held in Vienna, 
Austria, in April 2009.  A first draft of R 117-2 is planned for early 2010.  If you have any questions or would like to 
participate i n t he n ext p hases o f t his p roject, p lease co ntact Mr. Ralph R ichter at  ( 301) 975-3997 or  
ralph.richter@nist.gov. 
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TC 8/SC 5 “Water Meters” (UK) 
OIML, ISO, and CEN are working together to harmonize requirements for water meters using OIML R 49 “Water 
meters intended for the metering of cold potable water and hot water” parts 1, 2, and 3 as the base document.  A WD 
was distributed in January 2009,  and a joint meeting of the three organizations was held in May 2009 i n Ottawa, 
Canada.  T he j oint work group i s no w d eveloping a  new co mmittee d raft b ased o n s ubmitted co mments a nd 
decisions made i n O ttawa.  The A merican W ater W orks A ssociation ( AWWA) Committee o n W ater M eters i s 
assisting i n t hese e fforts.  Please contact Mr. Ralph Richter a t (301) 975-3997 or a t r alph.richter@nist.gov i f you 
would like copies of documents or to participate in this project. 
 
TC 8/SC 6 “Measurement of cryogenic liquids” (United States) 
Members of the subcommittee and U.S. stakeholders decided that there is sufficient justification for revising R 81, 
“Dynamic measuring devices and systems for cryogenic liquids.”  Responses received by the Secretariat indicated 
that a  revision of R 81 was justified to update:  ( 1) electronic tests in accordance with the latest edition o f OIML 
D 11 (2004) and/or the latest IEC and ISO standards; (2) technical requirements to include new developments in 
hydrogen m easurements; (3) Annex C t o i nclude current recommendations for de nsity equations; and (4) existing 
sections into three distinct parts similar in format to recently-developed OIML Recommendations.  The Secretariat 
will ask members of TC 8/SC 6 and the USNWG to review and formally comment on the first draft of the revised 
R 81.  T o obt ain m ore i nformation or  t o pa rticipate i n t his pr oject, pl ease c ontact Ms. Juana W illiams a t 
(301) 975-3989 or juana.williams@nist.gov. 
 
TC 8/SC 7 “Gas metering” (Netherlands) 
The Secretariat has distributed the first committee draft (1 CD) of OIML R 137-1 and R 137-2, “Gas meters; Part 1: 
Metrological an d T echnical Requirements, a nd Part 2 : M etrological c ontrols a nd p erformance te sts.”  U.S. 
comments are being developed in cooperation with the measurement committees of the American Gas Association 
(AGA) and will b e returned to th e Secretariat in J anuary 2010.  This doc ument i s e specially i mportant t o U.S. 
interests b ecause t he ANSI B  109 c ommittee on g as measurement i s us ing O IML R137 t o c reate a  new 
performance-based standard for gas meters in the United States.  Please contact Mr. Ralph Richter at (301) 975-3997 
or ralph.richter@nist.gov if you would like to obtain a copy any gas measurement documents or if you would like to 
participate in the work of this subcommittee. 
 
TC 9 “Instruments for measuring mass” (United States) 
At t he 4 3rd CIML meeting i n O ctober 2008 , t he C IML a pproved a  n ew work i tem to be gin r evision o f O IML 
R 60:2000 “Metrological regulation for load cells.”  It is anticipated that this revision will cover everything from the 
basic principles of R 60 (e.g., tolerances and accuracy classes) to exploring the addition of new requirements.  F or 
more information on these efforts, please contact John Barton at (301) 975-4002 or john.barton@nist.gov. 
 
TC 9/SC 2 “Automatic weighing instruments” (United Kingdom) 
The Recommendation R 134-1, “Automatic instruments for weighing road vehicles in motion – total load and axle 
weighing,” has be en a pproved by  C IML a nd pu blished.  U.S. co mments co ncerning terminology a nd doc ument 
scope were incorporated in the document.  The test report format of this document, R 134-2, has been approved by 
the Subcommittee and was published in October 2009.  If you would like to receive a co py of these documents or 
get more information on the work of this subcommittee, please contact Mr. Richard Harshman at (301) 975-8107 or 
at harshman@nist.gov. 
 
It is anticipated that the DR of OIML R 106 Parts 1 and 2, “Automatic rail-weighbridges,” will receive final CIML 
approval in 2010.  If you would like to receive copies of these documents or get more information on the work of 
this subcommittee, please contact Mr. John Barton at (301) 975-4002 or john.barton@nist.gov. 
 
TC 17/SC 1 “Humidity” (China and United States) 
The Co-secretariats (China and the United States) are working with a  small IWG to revise OIML R 59 “Moisture 
meters for cereal grains and oilseeds.”  All drafts have been distributed to the USNWG, which for the most part is a 
subset of the NTEP Grain Sector.  In October 2008, the Secretariat of TC 17/SC 1 was jointly allocated to China and 
the United States.  The 5 CD of OIML R 59 was distributed to the Subcommittee in February 2009.  A 6 CD is 
being d eveloped b ased o n i nternational co mments r eceived o n t he 5  CD.   Please co ntact Ms. Diane Lee at  
(301) 975-4405 or at diane.lee@nist.gov if you would like to participate in this work group. 
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TC 17/SC 8 “Quality Analysis of Agricultural Products” (Australia) 
This subcommittee was formed to study the issues and write a working draft document “Measuring instruments for 
protein determination in grains.”  Australia is the Secretariat.  A TC 17/SC 8 meeting was hosted by NIST to discuss 
the 2  CD.  At t he NIST meeting, t he T C 17/SC 8 also d iscussed co mments concerning the maximum permissible 
errors ( MPEs) an d h armonization o f t he T C 17/SC 8 R ecommendation f or p rotein with th e T C 17/SC 1 
Recommendation for moisture.  Please contact Ms. Diane Lee at (301) 975-4405 or at diane.lee@nist.gov if you 
would like to participate in this work group. 
 
OIML Mutual Acceptance Arrangement (MAA) 
The report on the OIML Mutual Acceptance Arrangement (MAA) has moved.  I t can now be found in the NTEP 
section of this document.  F or further information on the MAA and its implementation, please contact Dr. Charles 
Ehrlich at charles.ehrlich@nist.gov or at (301) 975-4834 or by fax at (301) 975-8091. 
 
 
II. Report on the 44th CIML Meeting in Mombasa, Kenya, October 2009 
 
The International Committee o f Legal Metrology (CIML) o pened with addresses given b y Mr. Alan E. Johnston, 
CIML President. 
 
The Committee welcomed the Dominican Republic and the Union Economique et  Monetaire de l’Ouest Africain, 
(UEMOA) as n ew Corresponding M embers.  The a pproval o f UEMOA, a  g roup o f West A frican c ountries, 
represents a n ew type of arrangement for Member States, but this type of corresponding membership is still under 
review by the CIML.  It was again noted that the Committee wants to continue to raise the level of awareness of the 
advantages of OIML Membership in order to encourage the widest possible participation in the International Legal 
Metrology System. 
 
The Committee expressed its appreciation for the strong level of interaction and cooperation between the BIML and 
the International B ureau of Weights and Meas ures (BIPM).  The C ommittee a sked the D irector of the BIML to 
prepare a draft report on the relationship between the two Organizations and to encourage further discussion on this 
relationship during the 45th CIML Meeting. This report should be mainly strategic in nature and should consider the 
point of view of the stakeholders of both organizations. 
 
The Committee expressed its appreciation for the continued cooperation with the International Laboratory 
Accreditation C ooperation ( ILAC) and t he International A ccreditation F orum ( IAF).  In or der t o de velop this 
cooperation at  a national level, CIML Members were invited, within their applicable national legal framework, to 
contact their National Accreditation Bodies and promote the use of appropriate technical and metrological experts 
and l ead as sessors an d t he associated requirements in  the O IML S ystems in a ccreditation o r peer as sessment 
wherever appropriate. 
 
The Committee instructed the Bureau to start a revision of the OIML/IEC Memorandum of Understanding (MoU) 
and develop cooperation with the IEC similar to that followed for the revision of the OIML/ISO MoU. 
 
The Committee took note of the progress on several projects at the BIML.  The revision of part 1 of the Directives 
for OIML Technical Work has advanced, and the committee requested that the Bureau and the work group for this 
effort plan to complete this revision with a view to submitting it to the CIML for approval at its meeting in 2010.  
The Committee also expressed i ts appreciation for t he training p rovided to TC/SC Secretariats and instructed the 
Bureau to continue to develop formats and templates for use by the TC/SC Secretariats. 
 
The Committee approved the following publications: 

• Amendment to R 138, “Vessels for commercial transactions;” and  
• R 143, “Instruments for the continuous measurement of SO2 in stationary source emissions.” 

 
The Committee took note of the re-confirmation of the following publications: 

• R 14, “Polarimetric saccharimeters graduated in accordance with the ICUMSA International Sugar Scale;” 
• R 48, “Tungsten ribbon lamps for the calibration of radiation thermometers;” 
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• R 75-1, “Heat meters. P art 1 : G eneral r equirements; P art 2 : T ype ap proval t ests; P art 3 : T est R eport 
Format;” 

• R 84, “Platinum, copper, and nickel resistance thermometers (for industrial and commercial use);” and 
• R 124, “Refractometers for the measurement of the sugar content of grape musts.” 

 
The Committee approved the withdrawal of the following publications: 

• R 70, “Determination of intrinsic and hysteresis errors of gas analyzers;” 
• R 73, “Requirements c oncerning p ure ga ses CO, CO2, CH4, H 2, O 2, N 2 a nd Ar i ntended for t he 

preparation of reference gas mixtures;” 
• D 7, “The evaluation of flow standards and facilities used for testing water meters.” 

 
The Committee approved the following new work items: 

• TC 3/SC 5: Revision of D 30, “Guide for the application of ISO/IEC 17025 t o the assessment of Testing 
Laboratories involved in legal metrology;” 

• TC 6: Revision of R 87, “Quantity of product in prepackages;” 
• TC 6: New publication on methods to d etermine t he actual q uantity of product in p repackages ( drained 

weight, etc.) in collaboration with WELMEC WG 6; 
• TC 8: Revision of R 63, “Petroleum measurement tables;” and 
• TC 8: Revision of R 119, “Pipe provers for testing of measuring systems for liquids other than water.” 

 
The Committee approved the launching of a new DoMC that will be based on O IML R 118, “Testing procedures 
and t est r eport f ormat f or pa ttern e xamination of  fuel di spensers f or motor v ehicles” (edition 1995).  This ne w 
DoMC will be limited to fuel dispensers and will include all of the requirements of OIML R 117-1 (edition 2007) as 
additional requirements. 
 
The CIML meeting included a seminar on “Priorities for Legal Metrology for Trade,” and the issue of international 
standards to facilitate trade was a significant issue.  The Committee noted that: 

• the increasing importance of prepackaged foods and beverages in global trade now accounts for over 75 % 
of agri-foods exports; and 

• developing c ountry e xports are pa rticularly di sadvantaged by  h aving t o c onform t o a multiplicity of 
international requirements.   

 
The Committee noted that the term of the current BIML Director will expire in December 2010.  The Committee 
decided to advertise the position of Director of BIML in 2010 with the aim of either appointing a new Director or 
reappointing the present Director. 
 
The Committee also noted that the election for the position of CIML President will be held in 2010 a nd reminded 
CIML Members that candidacies must be sent to the Bureau before the end of May 2010. 
 
The CIML established a small work group to study a proposal to restructure the BIML Pension Plan according to a 
“modern accountancy” scheme, which could have a significant impact on the financial statement of the BIML.   
 
 
III. Future OIML Meetings 
 
The United S tates i s excited to be  hosting the 45th CIML Meeting in  Orlando, Florida, September 20 - 24, 2010.   
Dr. Charles Ehrlich made a presentation on plans for this meeting, including a scheduled presentation on “Metrology 
at NASA.”  Please contact Dr. Ehrlich at (301) 975-4834 or at charles.ehrlich@nist.gov if you would like to attend 
the CIML meeting as an observer. 
 
The Committee thanked and accepted the invitation of the Czech Republic to hold the 46th CIML Meeting in the 
Czech Republic.  The meeting will most likely be held in October 2011 in Prague. 
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IV. Regional Legal Metrology Organizations 
 
Meeting o f th e Inter-American M etrology S ystem (SIM) General A ssembly and the SIM Legal Metrology 
Work Group (LMWG) 
The SIM General Assembly was held in Lima, Peru, during the last week of October 2009.  Dr. Humberto S. Brandi, 
Director o f Scientific and Industrial Metrology (SIM) at  INMETRO Brazil, i s t he SIM President.  M arcos Senna 
(senna@inmetro.rs.gov.br), also of INMETRO in Brazil, serves as the Chairman of the SIM Legal Metrology Work 
Group (LMWG).  Training sessions of the SIM LMWG were held in March 2009; course topics included:  non-
automatic weighing instruments, liquid fuel dispensers, electrical energy meters, and taximeters.  The organization is 
working to build capacity in legal metrology for SIM member countries.  Please contact Dr. Ambler Thompson at 
(301) 975-2333 or at ambler@nist.gov for more information. 
 
 
Asia-Pacific Legal Metrology Forum (APLMF) Meeting 
The 16th APLMF meeting was he ld i n Chiang Mai, T hailand (a one-hour flight north o f Bangkok).  The Peoples 
Republic of China holds the Presidency and Secretariat of the APLMF.  Mr. Pu Changcheng, APLMF President and 
Vice Minister of AQSIQ, chaired the meeting. APLMF activities are facilitated through its seven work groups.  The 
most active is the work group on Training Coordination chaired by Australia.  
 
There were two training courses and two Workshops given by APLMF this year. The training courses, covering 
requirements in select OIML Recommendations, and offered primarily to assist the developing countries in APLMF, 
were on prepackaged goods and electricity meters. The Workshops were on 1) P roduct Safety, F ood Safety and 
Agricultural Metrology, and 2) Legal Metrology of Speedometers.  Workshops planned for 2010 include training on 
gas meters, mass f low meters, el ectronic weighing i nstruments, an d s oftware-controlled m easuring i nstruments.  
Future priorities for APLMF training courses also include OIML R 117 ( flowmeters for liquids o ther than water), 
R 126 (Breathalyzers), and R 91 (Radar Devices).  While feedback from the previously-held training courses has 
been positive, it is becoming clear that in order to continue to receive funding for the training, APLMF needs to do a 
more thorough job of assessing and documenting the impact of the training courses on the economies that receive 
the training.   
 
The United States was represented by Dr. Charles Ehrlich, who serves as Chairman of the APLMF Work Group on 
Mutual R ecognition Arrangements.  D r. E hrlich gave a n e xtensive r eport and u pdate on  the O IML M utual 
Acceptance Arrangement (MAA). 
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Associate Membership Committee (AMC) 
Interim Agenda 

January 2010 
 
 
• Call to Order 
 
• Approval of July 13, 2009, AMC Minutes 
 
• Financial Condition 
 
• NCWM Industry Representative Reports 
 

Board of Directors Report (Bob Murnane) 
 
Professional Development Report (Position left open) 
 
Laws and Regulations Report (Rob Underwood) 

 
• AMC Fund Disbursement Requests 

 
2009 Training Funds Report 
 
New Training Requests 

 
• Recommendations for AMC Members on Professional Development Committee (PDC) 

 
• Old Business 
 
• New Business 
 
• Adjournment 
 
 
 
 
 
 
 
 
Paul Lewis, Rice Lake Weighing Systems, Chair (2014) 
Robert Murnane, Jr., Seraphin Test Measure, Vice Chair (2014) 
Darrell Flocken, Mettler-Toledo, Inc., Secretary/Treasurer (2013) 
 
Chris Guay, Procter & Gamble (2010) 
Thomas Herrington, Nestlé USA-Prepared Food Division (2010) 
Rob Underwood, Petroleum Marketer’s Assoc. (2010) 
Stephen Grabski, Walmart Stores, Inc. (2011) 
Kathleen Madaras, Fuel Merchants Association of New Jersey (2011) 
Doug Biette, Sartorius North America (2012) 
Michael Gaspers, Farmland Foods, Inc. (2013) 
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Laws and Regulations Committee 
Interim Agenda 

 
Joe Benavides, Chairman 

Austin, Texas 
 
 

Reference 
Key Number 
 
200 INTRODUCTION 
 
The Laws and Regulations Committee (Committee) will address the following items at its Interim Meeting.  Table A 
identifies agenda items by Reference Key Number, title, and page number.  The first three digits of the Reference 
Key Numbers of the items are assigned from the subject series listed below.  The fact that an item may appear on the 
agenda does not mean it will be presented to the National Conference on Weights and Measures (NCWM) for a 
vote; th e C ommittee may withdraw some ite ms, p resent s ome ite ms for in formation a nd f urther s tudy, is sue 
interpretations, o r make s pecific r ecommendations for c hanges to  t he p ublications listed b elow.  T he 
recommendations presented in this agenda are statements of proposal and not necessarily recommendations of the 
Committee.  The appendices to the report are listed in Table B.  Table C is a glossary of Acronyms and Terms. 
 
This ag enda contains r ecommendations to amend National I nstitute of  S tandards a nd Technology (NIST) 
Handbook 130, “Uniform Laws and Regulations,” (2010), and NIST Handbook 133, “Checking the Net Contents of 
Packaged Goods,” (2005) Fourth Edition.  R evisions proposed for the handbooks are shown in bold face print by 
striking out information to  b e d eleted a nd underlining

 

 information t o be  a dded.  A dditions pr oposed f or t he 
handbooks are designated as such and are shown in bold face print.  P roposals presented for information only are 
designated as such and are shown in italic type.  The section mark, “§,” is used in most references in the text and is 
followed by the section number and title, (for example, Section 1.2. Weight).   

 
Subject Series 

 
INTRODUCTION ........................................................................................................................................ 200 Series 

NIST Handbook 130 – General .................................................................................................................... 210 Series 
 Uniform Laws .......................................................................................................................................... 220 Series 
 Weights and Measures Law (WML) ................................................................................................ 221 Series 
 Weighmaster Law (WL) ................................................................................................................... 222 Series 

 
 Engine Fuels and Automotive Lubricants Inspection Law (EFL) .................................................... 223 Series 

 Uniform Regulations ............................................................................................................................... 230 Series 
 Packaging and Labeling Regulation (PLR) ...................................................................................... 231 Series 
 Method of Sale Regulation (MSR) ................................................................................................... 232 Series 
 Unit Pricing Regulation (UPR) ........................................................................................................ 233 Series 
 Voluntary Registration Regulation (VRR) ....................................................................................... 234 Series 
 Open Dating Regulation (ODR) ....................................................................................................... 235 Series 
 Uniform National Type Evaluation Regulation (UNTER) ............................................................... 236 Series 

 
 Engine Fuels and Automotive Lubricants Regulation (EFR) ........................................................... 237 Series 

 
 Examination Procedure for Price Verification......................................................................................... 240 Series 

 
 Interpretations and Guidelines ................................................................................................................. 250 Series 
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NIST Handbook 133 ..................................................................................................................................... 260 Series 

 
Other Items ................................................................................................................................................... 270 Series 

 
 

Table A 
Index to Reference Key Items 

Reference 
Key Number Title of Item Page 

200 INTRODUCTION   ............................................................................................................................................ 1

232 METHOD OF SALE REGULATION   ............................................................................................................ 4
232-3 Method of Sale for Fireplace and Stove Wood, Flavoring Chips and Packaged Natural Wood  ........... 4

260 NIST HANDBOOK 133   ................................................................................................................................... 6
260-1 Guidance on Allowing for Moisture Loss and Other Revisions   ........................................................... 6

270 OTHER ITEMS – DEVELOPING ITEMS   .................................................................................................... 9
270-1 Section 2.2.1. in Handbook 130, Uniform Engine Fuels Regulation – Premium Diesel Lubricity 

   ................................................................................................................................................... 10
270-2 Fuels and Lubricants Subcommittee (FALS)   ..................................................................................... 12
270-3 Pelletized Ice Cream   ........................................................................................................................... 12
270-4 Method of Sale and Engine Fuel Quality Requirements for Hydrogen   .............................................. 13
270-5 Seed Count for Agricultural Seeds   ..................................................................................................... 16
270-6 Handbook 130, Method of Sale Regulation Section 2.13.4. “Declaration of Weight”   ....................... 18
270-7 Handbook 133, Chapter 4.7 Polyethylene Sheeting-Test Procedure - Footnote Step 3.   ..................... 19
270-8 Handbook 133, Chapter 4.7 Polyethylene Sheeting-Test Procedure – T-shirt/cut-out bags   ............... 20
270-9 HB 130 - Uniform Regulation for Method of Sale of Commodities- Packaged Printer Ink and Toner 

Cartridges   ........................................................................................................................................ 21
270-10 HB 130 Engine Fuels and Automotive Lubricants Regulation, Section 3.15 Biodiesel and Biodiesel 

Blends   ............................................................................................................................................. 22
270-11 Handbook 133, Method of Measurement of the Volume of Bagged Mulch   ....................................... 24
270-12 Handbook 130, Method of Sale, Section 2.23 – Animal Bedding   ...................................................... 24
270-13 National Pasta Association - Handbook 133, Moisture Allowance for Pasta Products   ...................... 26
270-14 Handbook 130, Packaging and Labeling Requirements, Section 6, Declaration of Quantity:  

Consumer Products   ......................................................................................................................... 26
 
 
 
 

Table B 
Appendices 

Appendix Title Page 
A Table of Proposed Amendments and Editorial Changes for Handbook 133, Checking the Net Contents of 

Package Goods, Fourth Edition........................................................................................................................... A1 
B Draft of Handbook 133, Checking the Net Contents of Packaged Good, Fourth Edition with Proposed 

Amendments and Editorial Changes ................................................................................................................... B1 
C International Ice Cream Association Letter (IICA) to the Food and Drug Administration (FDA) ...................... C1 
D Food and Drug Administration (FDA) Decision on Pelletized Ice Cream .......................................................... D1 
E Food and Drug Administration (FDA) Letter to the International Ice Cream Association (IICA) on Uniform 

Compliance Date for Pelletized Ice 
Cream .................................................................................................................................................................. E1 

F Proposed Method of Sale and Quality Specification for Hydrogen Vehicle Fuel ................................................ F1 
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G American Seed Trade Association (ASTA) Seed Count Rule for Agricultural Seeds ........................................ G1 
H Association of Official Seed Analyst (AOSA) Section 12:  Mechanical Seed Count  ........................................ H1 
I Association of American Seed Control Officials (AASCO) Letter on Seed Count Rule for Agricultural Seed ...I1 
J Lexmark Letter on Inkjet/Printer Cartridges ........................................................................................................ J1 
K NIST Weights and Measures Division Position Paper on Inkjet and Printer Cartridge Considerations .............. K1 
L Amerigrow Mulch Proposal and Documentation ................................................................................................ L1 

   
M National Pasta Association (NPA) Proposal to Establish a Moisture Allowance for Pasta Products ................. M1 

 
 

Table C 
Glossary of Acronyms and Terms 

 

AASCO Association of American Seed Control 
Officials L&R Laws and Regulations 

AOSA Association of Official Seed Analyst NCWM National Conference on Weights & Measures 
ASTA American Seed Trade Association NIST National Institute of Standards & Technology 

ASTM American Society for Testing and 
Materials International MLWG Moisture Loss Work Group 

CFR Code of Federal Regulations NCWM National Conference on Weights & Measures 
CNG Compressed Natural Gas NEWMA Northeast Weights & Measures Association 
CWMA Central Weights & Measures Assn. NFPA National Fire Protection Association 
FALS  Fuels and Lubricants Subcommittee NTEP National Type Evaluation Program 
FDA Food and Drug Administration Pa Pascal 
FD&C Act Food Drug and Cosmetic Act S&T Specifications & Tolerances  
FPLA Fair Packaging and Labeling Act SI International System of Units 
FSIS Food Safety and Inspection Service SWMA Southern Weights & Measures Association 
FSS Fuel Specifications Subcommittee UPLR Uniform Packaging and Labeling Regulation 
FTC Federal Trade Commission USDA U.S. Department of Agriculture 

HB 44 

NIST H andbook 44, Specifications, 
Tolerances, and Other Technical 
Requirements for Weighing and 
Measuring Devices 

USNWG U.S. National Work Group 

HB 130 
NIST Ha ndbook 130, Uniform Laws 
and Regulations in the areas of  Legal 
Metrology and Engine Fuel Quality 

Weights Mass 

HB 133 NIST Handbook 133, Checking the Net 
Content of Packaged Goods WG Work Group 

IDFA International Dairy Food Association WMD NIST Weights & Measures Division 
IICA  International Ice Cream Association WWMA Western Weights & Measures Association 
kg Kilogram   
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Details of all Items 
(In order by Reference Key Number) 

 
232 METHOD OF SALE REGULATION 
 

 
232-3 Method of Sale for Fireplace and Stove Wood, Flavoring Chips, and Packaged Natural Wood 

Source:  Southern Weights and Measures Association (SWMA).  (2008 Carryover Item.) 
 
Purpose:  The current regulation lacks a clearly stated requirement for the appropriate unit use of metric measure by 
volume for fireplace and stove wood, flavoring chips and packaged natural wood.  When a quantity statement for 
cubic meter is carried out to three decimal points, it is likely not useful in making value comparisons.  The purpose 
of this proposal is to clarify the requirement for the display of metric units. 
 
Handbook 130 (HB 130), Uniform Laws and Regulations in the areas of Legal Metrology and Engine Fuel Quality, 
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 vo lume u nits a re r equired.  Packers refer t o S ection 2.4.3. Q uantity, where t he g uidance seems t o 
imply t hat c hips must be s old b y th e c ubic meter.  T his creates a co nflict b etween t he M ethod o f S ale of 
Commodities Regulation and the Uniform Packaging and Labeling Regulation (UPLR) Declaration of Quantity for 
Consumer Packages Rule of 1000.  Using cubic centimeters creates a conflict as well. 
 
Item Under Consideration:  Amend Section 2.4.3. as follows: 
 

2.4.3.  Quantity. – Fireplace and stove wood – 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 n atural wood. – Natural wood o ffered f or s ale i n p ackaged f orm i n quantities le ss t han 

0.45 m3 (1/8 cord or  16  ft3) s hall d isplay th e q uantity in terms o f cubic m eters liters, t o i nclude 
decimal fractions o f cubic m eters liters; o r cu bic feet or cubic i nches up t o o ne c ubic f oot, t o 
include fractions of a cubic feet foot. 

 
(A mended 20X X ) 

(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. 

 
(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 c hips. – Flavoring c hips shall be s old by vol ume.  Flavoring c hips of fered f or s ale i n 

packaged f orm i n q uantities l ess t han 0. 45 m3 (1/8 cord o r 1 6 ft3

  (Added 1998) 

) s hall di splay t he qua ntity i n 
terms of l iters, to include fractions of l iters, cubic feet, or cubic inches up to one cubic foot, to 
include fractions of a cubic foot. 

 
(A mended 20X X ) 

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 as 
a wood flavoring. 

 
(A dded 20X X ) 

Background/Discussion:  A state cited a company for a violation of the jurisdictions net quantity contents labeling 
for flavoring chips.  T his citation also led to this company’s product being removed from sale.  T he company then 
initiated a review of all of its packaging and labeling to ensure compliance with HB 130 regulations.  The company 
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requested assistance from Weights and Measures Division (WMD) on the appropriate unit of metric measure for 
their flavoring c hip p ackaging.  Upon r eview, it b ecame apparent t hat t he r egulation was am biguous a bout t he 
appropriate unit to be used of metric measure by volume.  When a quantity statement for cubic meter is carried out 
to three decimal points, it 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 
Commodities Regulation and U PLR-Declaration o f Quantity for Consumer Packages Rule o f 1000.  U sing cubic 
centimeters also causes a conflict.  Most states, if not all, give precedent to UPLR over the Method of Sale because 
most jurisdictions adopt the UPLR and not the Method of Sale of Commodities Regulation. 
 
This item was presented at NCWM 2008 Annual Meeting and at all of the 2008 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. 
 
At t he 2009 Central W eights an d Meas ures Association ( CWMA) Annual M eeting in S t. Louis, M issouri, o n 
May 3 - 6, 2009, a NIST Technical Advisor recommended that the proposal be changed in Section 2.4.3.(a) to read 
as …f ractions of liters cubic m eters

 

.  A s tate r egulator s tated th at th e p roposal c onflicts with HB 44 “Units of  
Measures” and believes that liters should only be used for fluid measurements.  After review of HB 44, Appendix C 
(pgs C-2 and C-8), the CWMA L&R Committee did not feel that there is a conflict.  The CWMA L&R Committee 
supports this item for the following reasons:  “A precedent has been established for use of liters in dry measure 
(e.g., mulch), tr aditional i ndustry p ractices u tilize lite rs a s t heir method o f s ale, i t p rovides a b etter v alue 
comparison, a nd it would r emove t he c urrent c onflict with v iolation o f th e R ule of 1000 w hen c ubic meters ar e 
used.” 

At the 2009 Northeast Weights and Measures Association (NEWMA) Annual Meeting i n South Portland, Maine, 
May 11 - 14, 2009, the NEWMA L&R Committee supported this item along with the recommended changes from 
the NIST Technical A dvisor.  A NIST Technical A dvisor recommended that the p roposal be change in 
Section 2.4.3.(a) to read as: …fractions of liters cubic meters

 

.  A state official stated that the changes to this section 
are being made to correct a technical error with the use of metric measure and that customary units will not change.  
An industry representative questioned whether liters would be the correct metric measure and suggested decimeters.  
It was noted that decimeters and liters are equivalent. 

At the 2009 NCWM Annual Meeting in San Antonio, Texas, there was discussion that this proposal needs additional 
review by the NCWM L&R Committee for editorial changes.  The original proposal did not adequately correct the 
issue and for that reason it was not adopted at the 2009 NCWM Annual Meeting and was returned to the NCWM 
L&R Committee for further consideration.  I t was recommended that the term “fraction of liters and cubic feet” be 
given consideration.  
 
At t he 2009 Central W eights an d M easures Association ( CWMA) Interim Meeting i n Rock I sland, Illinois, the 
participants supported the proposal in the recommendation shown above.  The CWMA recommended to the NCWM 
Committee that the proposal under consideration go forward as a Voting item. 
 
At the 2009 Western Weights and Measures Association (WWMMA) Annual Meeting in Los Cruces, New Mexico, 
the WWMA L&R Committee heard specific recommendations for changes to the current proposal during its open 
hearings.  T he WWMA L &R Committee supports t he need f or cl arification a nd t his co uld b e acco mplished b y 
changing the following wording to replace the current recommendation with: 
  

2.4.3.  Quantity. – Fireplace and stove wood 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: 

 
(e) Packaged n atural wood. – Natural wood o ffered f or s ale i n p ackaged f orm i n q uantities le ss t han 

0.45 m3 (1/8 cord or 16 ft3

 
) shall display the quantity in terms of: 

(1) cubic meters liters, to include decimal fractions of cubic meters liters; or  
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(2) for quantities less than one cubic foot, in terms of cubic inches; 

 
or  

(3) for quantities of one cubic foot or greater, in terms of cubic feet, to include fractions of a cubic 
feet foot

 
. 

(f) 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. 

 
(g) 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) 

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

packaged f orm i n q uantities l ess t han 0. 45 m3 (1/8 cord o r 1 6 ft3

 

) s hall di splay t he qua ntity i n 
terms of: 

(1) cubic meters liters, to include decimal fractions of cubic meters liters
 

; or 

(2) for quantities less than one cubic foot, in terms of cubic inches; 
 

or  

(3) for quantities of one cubic foot or greater, in terms of cubic feet, to include fractions of a cubic 
feet foot

  (Added 1998) 
. 

 
(Amended 20XX) 

At t he 2009 Southern W eights an d Meas ures Association ( SWMA) Annual Meeting i n C learwater, Florida, the 
SWMA L &R Committee r eceived a co mment from a n industry representative t hat t here ar e t wo l egal u nits o f 
measurement but only one unit of measurement is being proposed in this item.  An industry representative expressed 
that additional work needs to be done on this item.  The SWMA recommends to the NCWM L&R Committee that 
this item go forward as a Voting item. 
 
At t he 2009  Northeast W eights an d Meas ures Association ( NEWMA) Interim Meeting h eld in  S pringfield, 
Massachusetts, they r eceived p ositive c omments o n this proposal.  N EWMA also reviewed t he W WMA 2009  
changes and supports this Item. 

 
260 NIST HANDBOOK 133 
 
260-1 Guidance on Allowing for Moisture Loss and Other Revisions 
 
Source:  Moisture Loss Work Group (MLWG).  
 
Purpose:  Revise an d u pdate t he 4 th

 

 Edition of  N IST H andbook 133 (HB 133)  “Checking t he N et C ontents o f 
Packaged G oods” (2005).  S ome of  t he c hanges were de veloped t o i mprove t he guidance on  making moisture 
allowances. 

Item Under Consideration:   Current changes a nd r ecommendations t o H B 133 a re r eflected i n Appendix A, 
Proposed A mendments a nd E ditorial C hanges.  A working dr aft doc ument of  H andbook 133 is p resented in 
Appendix B, Handbook 133,  “Checking the Net Contents of Packaged Goods,” 4 th

 

 Edition, p roposed changes for 
2011. 

Background/Discussion:  At the 2009 NCWM Interim Meeting in Daytona Beach, Florida, the NIST Technical 
Advisor gave a presentation to the 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.” 
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The MLWG reviewed draft changes it developed to revise and update HB 133.  Some of the proposed changes and 
recommendations were developed to improve the guidance on making moisture allowances.  I t was requested that 
comments o r co ncerns r egarding t he d raft ch anges b e s ubmitted t o t he N IST Technical Advisor.  I t was 
recommended th at t he s tates d istribute this d ocument to  interested p arties within t heir s tate for c omment.  T he 
MLWG m et Sunday, J uly 12, 2009, a t t he Annual M eeting i n S an Antonio, T exas, t o c onsider a ny c omments 
received prior to the meeting. 
 
The U.S. Department of Agriculture (USDA), Food Safety and Inspection Service (FSIS) issued a final ruling on 
9 CFR parts, 317, 381, and 442 (refer to NCWM Publication 15, 2009 NCWM Interim Meeting Agenda, Table B, 
Appendix B) “Determining Net Weight Compliance for Meat and Poultry Products,” that states the procedures set 
forth f or d etermining “net w eight compliance.”  This ruling requires t he use of t he 4th

 

 Edition of H B 133 for all 
inspections of  pa ckages of  meat a nd pou ltry pr oducts subject t o f ederal l aw an d U SDA r egulations ef fective 
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. 

To be consistent with this final rule, state and local o fficials 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 ML WG u pdated H B 133 S ection 2.3., “Basic Test P rocedure,” to  b e consistent with 9  CFR p arts, 317, 38 1, 
and 442.  T hat means r emoving a ny r eference t o t he “wet t are” method f or d etermining net weight o f U SDA 
restricted products, since FSIS considers free-flowing liquid to be part of the product. 
 
At the CWMA 2009 Annual Meeting held May 3 - 6, 2009, in St. Louis, Missouri, the Committee recommended 
support o f th is ite m after r eviewing t he c urrent p roposed r evisions (refer t o C WMA’s 200 9 A nnual R eport) to 
HB 133.  C omments documented during open hearings included the following recommendations from an industry 
representative:   
 

1. Chapter 1-3 – add “ compliance” t o t he r easons l isted s ince manufacturers “overpack” to meet 
current regulations; 
 

2. Chapter 1-2 – “moisture” s hould b e i nserted i n f ront o f al lowance ( last p aragraph of page 
L&R - C5); t here i s a need to recognize that other products may be  subject to moisture loss for 
which allowances have not been established; 
 

3. Chapter 2-3 and Chapter 2-5 – the dates referenced can be removed since they are already in the 
past.  T he r epresentative cau tioned t hat t his p roposal does no t “ finish” t he i ssue with moisture 
loss.   
 

The CWMA position is there are two questions which remain unanswered:  1)  What guidance can be provided for 
manufacturers with products o ther than those lis ted for moisture loss?; and 2) What methodology is necessary for 
manufacturers to demonstrate the data needed for a moisture allowance?   
 
A state regulator objected to this proposal as a Voting item and stated that members cannot vote on this item since 
the information will not be available until the July meeting.  The official recommended that the proposal be moved 
to Informational.  The regulator acknowledged that HB 133 is a NIST publication but stated that due process must 
be provided since the NCWM does vote to adopt the changes in this handbook.  At the CWMA voting session, the 
membership voted n ot t o accep t t he r ecommendation o f t he C ommittee a nd r ecommended t he i tem b e made 
Informational. 
 
At t he 2 009 N EWMA Annual M eeting, held M ay 11 - 14, 2009, in S outh P ortland, Maine, th e C ommittee 
recommended s upport of  t his i tem.  T he g roup di scussed t he meaning of  “editorial” a nd a greed t hat d ue t o t he 
volume o f changes being recommended, the correct p rocess i s to review all co mments received, and then have a  
vote on them by NCWM.  A state official suggested that the document be distributed over the NIST Commodities 
Server List.  A recommended change to HB 133 Chapter 2, Section 2.6., specifically references the use of glaze with 
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frozen s eafood pr oducts.  I t w as s uggested t hat wording include ot her g lazed pr oducts, such a s frozen c hicken 
(i.e., glazed chicken wings). 
 
At the 2009 NCWM Annual Meeting in San Antonio, Texas, the MLWG met on July 12, 2009.  A NIST Technical 
Advisor informed the Committee and the MLWG that the draft HB 133 was sent out mid-May 2009 to the Weights 
and Meas ures D irectors, N CWM H B 44 a nd C ommodities l ist s ervers, a nd e -mailed to  s takeholders, M LWG 
attendees, an d t rade as sociations.  Additional c omments a nd r ecommendations r eceived were d istributed to  th e 
Committee. 
 
HB 133 was reviewed in its entirety by the MLWG (refer to NCWM L&R Committee Report for the 94th Annual 
Meeting, Appendix F.).  Several S tate Directors vo iced concern t hat t hey had not ha d a mple t ime to t horoughly 
review and evaluate the changes.  A draft document of HB 133 is located in NCWM L&R Committee Report for the 
94th

 
 Annual Meeting, Appendix G. 

NIST will incorporate changes from the July 12, 2009, MLWG meeting.  NIST will disseminate this information to 
all s takeholders u sing th eir c ontact p oint in formation s ystem a nd l ist se rvers ( Weights an d M easures ( W&M) 
Directors and the NCWM HB 44 and Commodities list server). 
 
At t he 2009 CWMA Interim and the SWMA Annual Meetings, both r egions recommended moving the proposed 
revisions forward as a Voting item at the 2010 NCWM Annual Meeting. 
 
At t he 2009 WWMA A nnual Meeting he ld in L os C ruces, New M exico, the WWMA L &R Committee heard 
concerns at  t he o pen hearings r egarding moisture al lowance b eing ap plied b efore t he p ackages er rors a re 
determined.  T he W WMA L&R Committee discussed t hat t here ar e j urisdictions t hat use t he b efore a nd af ter 
application process.  Software applications currently in use also apply this method.  A California Director informed 
the Committee that California policy is to take moisture allowance after the package errors are determined.  I t was 
requested that the MLWG remain active to clarify and work on the moisture loss issues.  Additional resources need 
to be  f ound t o h elp s upport t he M LWG.  T he W WMA C ommittee r ecommends moving this ite m forward a s a 
Voting item with t he following no ted c hanges ( refer to WWMA 2009 C onference Addendum, Appendix A for a 
detailed description of line items): 
 

• The majority of the WWMA L&R Committee recommended moving forward line Item 7 from the WWMA 
agenda Appendix A (not accepting line item 8).   

 
- Section 1. 2.(5)a.:  The a mount of  lost moisture loss

 

 depends up on t he na ture o f t he p roduct, t he 
packaging material, the length of time it is in distribution, environmental conditions, and other factors.   

Revise the first paragraph, last sentence:  …For l oss or  g ain of  moisture, apply the m oisture 
allowances 

 
may be applied before or after the package errors are determined. 

• Line Item 25, S ection 2. 3.8.b. “ What a re t he moisture a llowances f or f lour a nd dr y pe t f ood?”  T he 
Committee recommends changing the title on Table 2-3 to read as “Moisture Allowances for Product in 
Distribution.”

 

  This could help the Inspector f rom potentially applying an incorrect test p rocedure at  a 
production facility. 

• Line i tem 29,  Section 2. 3.8.d. “What m oisture allowance i s u sed w ith w et t are w hen testing packages 
bearing a USDA seal of inspection?” should read as:  When there is free-flowing liquid and liquid or  
absor bent absorbed by packing materials in contact with the products, all free liquid and the absorbed 
liquid

  
 is part of the wet tare. 

• Remove line Item 30, Section 2.3.8.e. “How is moisture loss handled for products not listed in HB 133?”  
in its entirety and retain as a Developmental item with future work to be done by the MLWG. 

 
• Line Item 61, Section 3 .10.a. “How are packages of peat and peat moss labeled by compressed volume 

testing?” modify the second sentence to add the underlined words and graphic:   
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- For each dimension ( length, width, and height) t ake three equidistant measurements, t ake t he 
average of each respective dimension and multiply to determine the cubic measure as follows: 

 

Average height X average width X average length = cubic measurement 

 
 
At the NEWMA 2009 Interim Meeting, officials reviewed the changes, located in Appendix A, of language deemed 
“editorial changes.”  While NEWMA supports the majority of “editorial changes,” they have concerns that some of 
the changes go beyond “editorial” and requests that the language proposed for inclusion on Section 2.3.8. question 
(e) on page 25 by [Kraft: Paul Hoffman (7/09)] be removed from the editorial changes.  NEWMA felt the language 
proposed for that section is repetitive and that it already exists in other Federal Law.   
 
A state director also requested language previously included in the 3rd edition of HB 133 but was omitted from the 
4th

 

 edition be i ncluded i n t he n ewest r evision. T hat l anguage ad dresses t he issue o f gray ar ea a s i t p ertains t o 
moisture content and moisture loss.  NEWMA also recommends a mocked up copy of HB 133 with highlights of 
changes be posted on the NIST website.   

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 are those items that have not received sufficient review by all parties affected by 
the p roposals o r may b e i nsufficiently d eveloped t o warrant r eview b y t he NCWM L &R Committee.  T he 
Developing ite ms li sted a re c urrently u nder r eview b y at  l east o ne r egional a ssociation, s ubcommittee, o r work 
group (WG). 
 
The D eveloping i tems ar e marked acco rding t o t he s pecific N IST h andbook i nto which t hey fall – HB 130 or  
HB 133.  T he 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 fully develop 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 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 92nd

 

 Annual 
NCWM Meeting in 2006) 

Purpose:  Effective January 1, 2005, the test tolerance for regular diesel lubricity was ASTM D6079 reproducibility 
of 136  µm ( see ASTM D975-04b).  The N CWM ch ose t o accep t t he A STM r eproducibility l imits f or al l d iesel 
(D975) a nd g asoline ( D4814) pr operties ( see HB 130,  Section 7.2.2. R eproducibility), bu t c hose a  di fferent 
reproducibility limit for p remium d iesel l ubricity without p roviding a ny e xplanation a s t o why t he ASTM 
reproducibility l imit was insufficient.  

 

The C hairman o f t he F uels an d Lubricants Subcommittee ( FALS) will 
provide an update at the 2010 Interim Meeting on the work being done at ASTM. 

 

Item U nder C onsideration:  Amend H B 130,  Uniform E ngine F uels a nd Automotive L ubricants R egulation. 
Section 2.2.1., Premium Diesel Fuel.  The following reflects the current text as it was modified in 2003. 

2.2.  Diesel Fuel.

 

 – shall meet the most recent version of ASTM D975, “Standard Specification for Diesel Fuel 
Oils.” 

2.2.1. P remium Diesel F uel. – All d iesel fuels id entified o n r etail d ispensers, b ills o f la ding, i nvoices, 
shipping papers, or other documentation with terms such a premium, super, supreme, plus, or premier must 
conform to the following requirements: 

 
(a) Cetane N umber. – A minimum cet ane n umber o f 4 7.0 as  d etermined b y ASTM S tandard Test 

Method D613. 
 

(b) Low T emperature O perability. – A cold flow performance measurement which meets the 
ASTM D975 tenth percentile minimum ambient ai r temperature charts and maps b y ei ther ASTM 
Standard T est M ethod D2500 ( Cloud P oint) or  A STM S tandard Test M ethod D4539 ( Low 
Temperature F low T est, LTFT).  L ow te mperature o perability is  o nly a pplicable 
October 1 - March 31 of each year. 

 
(c) Thermal S tability. – A minimum r eflectance measurement o f 8 0 % as  d etermined b y ASTM 

Standard Test Method D6468 (180 min, 150 °C). 
 
(d) Lubricity. – A maximum wear s car d iameter o f 5 20 µm as d etermined by ASTM D6079.  I f a n 

enforcement j urisdiction’s single test o f more t han 5 60 µm i s d etermined, a s econd t est s hall b e 
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) 
 
Background/ Discussion:  (Refer to the NCWM 93rd Annual Meeting (2008) for background information on this 
item.)  A member of the petroleum industry believed the 

 

test and associated tolerances for lubricity o n premium 
diesel s pecified in  S ection 2.2.1.(d) Lubricity were in consistent with th at f or r egular d iesel.  E ffective 
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) pr operties ( see Section 7.2.2. R eproducibility), b ut c hose a  di fferent r eproducibility l imit for pr emium 
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, i t 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 t he 2006 WWMA Annual Meet ing, t he L &R C ommittee r eceived o nly o ne co mment r egarding t his item, 
acknowledging the ongoing review by the FALS.  T he WWMA noted that the NCWM L&R Committee forwarded 
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the p roposal f or r eview b y t he S ubcommittee a nd a greed th is item s hould r emain D evelopmental p ending its 
recommendation. 
 
At its 2006 CWMA Interim Meeting, the Committee indicated the NCWM Fuel and Lubricant Subcommittee would 
make recommendations af ter ASTM improved the test method’s p recision and af ter the conclusion o f o ther te sts.  
The CWMA L&R Committee is awaiting the recommendation from the Subcommittee. 
 
During the 2007  NCWM Interim M eeting, t he Committee c arried th is ite m o ver a s a n I nformation ite m.  

 

The 
Committee sent this proposal to  FALS and requested i ts recommendation on how to proceed with the issue.  T he 
FALS s uggested t his i tem remain on the agenda a s a n I nformation i tem until f urther notice and r eported that t he 
activities of ASTM International and the Coordinating Research Council were continuing. 

At t he 2008  NCWM Interim M eeting i n Albuquerque, N ew Mexico, an d the 2008 N CWM A nnual M eeting i n 
Burlington, Vermont, the Committee carried this item over as a Developing item.

 

  This proposal was sent to FALS 
for its recommendation on  how t o p roceed with th e issue.  F ALS s uggested th is ite m continue to  remain o n t he 
agenda as a Developmental item. 

At the 2008 CWMA 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 2008 NEWMA, WWMA and SWMA Annual Meetings, the Committees recommended that 
this item remain Informational. 
 
In O ctober 2008, NEWMA held their I nterim Meeting, where they heard f rom a representative o f t he bio-diesel 
industry who br iefed members on t he newly adopted FTC standards regarding bio-diesel pr oducts, i ncluding t he 
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  NCWM Interim Meeting i n Daytona Beach, Florida, FALS reported to  th e C ommittee that they a re 
awaiting development of items from ASTM. 
 
At t he 2009 CWMA Annual M eeting, t he Committee r ecommended t hat t his item r emain Informational.  T he 
Chairman of the FALS provided an update on the work being done at ASTM.  ASTM conducted a round robin to 
develop b etter precision f or m easuring l ubricity.  T here i s a C oordinating Research Council s tudy to d etermine 
whether the wear scar limit is adequate to provide protection. 
 
At the 2009 NEWMA Annual Meeting, the Committee recommended that this item remain Informational.   
 
At the 2009 Annual Meeting held in San Antonio, Texas, the FALS Chairperson gave an update that ASTM is still 
working on improving the precision of the test method.  This should go to ballot at ASTM this semester and be final 
in December.  The Committee recommends that this item remain informational until ASTM adopts a revision to its 
standard. 
 
At th e 2009 CWMA I nterim Meet ing, the F ALS Chairperson, R on H ayes, provided CWMA a n update on t he 
ASTM ballot to revise the precision of the test method as a result of the recent round robin study.  The ballot failed 
in June at the main committee and the new proposal is being developed for ballot. 
 
At the 2009 WWMA Annual, SWMA Annual, and the NEWMA Interim Meetings there were no comments heard 
and these regions recommended that this proposal remain a Developing item. 
 
For a dditional in formation, p lease c ontact Mr. Ron H ayes, F ALS C hairman, ( 573) 751-2922 o r 
ron.hayes@mda.mo.gov by e-mail
 

. 
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270-2 Fuels and Lubricants Subcommittee (FALS) 
 
Source:  The Fuels and Lubricants Subcommittee 
 
Purpose:  Update th e Uniform 

 

Engine F uels, P etroleum P roducts, a nd Automotive L ubricants R egulation i n 
HB 130.  Another task will be to update the Basic Engine and Fuels, Petroleum Products, and Lubricants Laboratory 
Publication. 

Item Under C onsideration:  The FALS has 

 

met since the 2007 A nnual M eeting a nd c ontinues its work on  a  
number of items in addition to preparing a major revision of the Fuel Ethanol Specifications. 

Background/Discussion:  The Subcommittee met on January 24, 2007, at the NCWM Interim Meeting to undertake 
a review of a n umber o f s ignificant i ssues related to fuel s tandards.  T heir f irst p roject was to undertake a major 
review a nd update of  t he U niform 

 

Engine F uels, P etroleum P roducts, a nd Automotive L ubricants Regulation i n 
HB 130.  The Subcommittee also met at the 2007 NCWM Annual Meeting and continued its work on a number of 
items in addition to preparing a major revision of the Fuel Ethanol Specifications. 

 

An a dditional pr oject will b e t o u pdate a nd pos sibly e xpand t he B asic E ngine F uels, P etroleum P roducts, a nd 
Lubricants Laboratory Publication.  The Subcommittee will undertake other projects as time and resources permit. 

 

At the 2009 NCWM Interim Meet ing an d Annual Meeting, t he FALS C hairperson informed t he Committee that 
FALS is working toward getting changes made to the language within the document. 

At t he C WMA 2009 I nterim, W WMA 2009 A nnual, SWMA 2009 A nnual, a nd t he N EWMA 2009 I nterim 
Meetings, there were no comments heard.  They recommend that this proposal remain a Developing item. 
 
If you would li ke to participate in  t his Subcommittee, contact Mr. Ron Hayes, Chairperson Fuels and Lubricants 
Subcommittee, a t ( 573) 751-2922, e -mail:  ron.hayes@mda.mo.gov, 

 

or Mr. David S efcik at ( 301) 975-4868, 
e-mail:  david.sefcik@nist.gov 

270-3 Pelletized Ice Cream 
 
Source:   NIST Weights and Measures Division, International Dairy Foods Association (IDFA), Food and Drug 
Administration (FDA) 
 
Purpose:   Pelletized ice cream is manufactured using very low temperatures and a liquid nitrogen process in order 
to f orm the unique b eads.  F DA d eclared t hat p elletized i ce cr eam i s a semi-solid food, i n acco rdance with 2 1 
CFR 101.105(a), the appropriate net quantity of content declaration for this type of product is net weight.  An FDA 
official attending the 2009 NCWM Annual Meeting stated that manufacturers have until April 2010 to modify their 
labels w ith a n et w eight declaration.  The pu rpose of  t his pr oposal i s to a mend t he c urrent method of  sale 
requirements, which require ice cream to be sold by volume to reflect that FDA now requires pelletized ice cream to 
be sold by weight. 
 
Item Under Consideration:   Insert the following language into HB 130, Method of Sale Regulation 
 

 

1.7.2.   Pelletized Ice Cream - A semi-solid food product manufactured at very low temperatures using a 
nitrogen p rocess a nd co nsisting of s mall b eads of  var ying s izes.  Bits of  i nclusions ( cookies, c andy, 
etc.) that also vary in size and weight may also be mixed with the pellets.  

1.7.2.1.  Method of Retail Sale -  Packaged pelletized ice cream shall be kept, offered,  or exposed 
for 
 

sale on the basis of net weight.  

 
(Note:  This method of sale shall be enforceable after April 17, 2010) 
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Background/Discussion:  At t he 2008 NCWM Annual Meeting o pen h earings, Ms. Cary F rye, V ice P resident, 
Regulatory & Scientific Affairs from the International Ice Cream Association (IICA), gave a b riefing on behalf of 
industry o n p elletized ic e c ream.  M s. Frye ga ve a  b riefing o n the p roduct, s tandard o f i dentity, t est method 
procedures, and s everal o ther k ey p oints.  Ms . Frye i nformed the conference t hat ad ditional as sistance would b e 
required from the FDA (refer to the Table B, Appendix D in the 93rd

 

 NCWM Conference Report).  O nce FDA has 
addressed the issues and concerns, NIST will host a second meeting at NIST in Gaithersburg, Maryland, to follow 
up a nd s eek r esolution o n t he o utstanding concerns.  N IST will s end o ut a  m eeting a nnouncement to  a ll s tate 
Directors and all other interested parties via the NIST Weights and Measures list server. 

The WMD submitted to the NCWM L&R Committee detailed minutes pertaining to the June 27, 2008, meeting held 
at NIST, concerning issues with the pelletized ice cream product.  The minutes (refer to Table B Appendix E refer to 
Item 237-2 in the report of the 94th

 

 Interim Meeting in 2009) 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 2008 WWMA and SWMA Annual Meetings 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 d ecision 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 NCWM Interim Meeting, it was reported by a NIST technical advisor that FDA was actively working 
on this item. 
 
At the 2009 NCWM Annual Meeting in San Antonio, Texas, the NIST Technical Advisor presented a l etter dated 
April 17, 2009, (see L&R Appendix D) from the FDA regarding their decision on the method of sale for pelletized 
ice cream.  The FDA declared that pelletized ice cream is a semi-solid food, in accordance with 21 CFR 101.105(a), 
and t he appropriate n et q uantity o f c ontent d eclaration f or th is t ype o f p roduct is  n et weight.  A n F DA o fficial 
attending the NCWM Annual Meeting stated that manufacturers have until April 2010 to modify their labels with a 
net weight declaration.  Manufacturers that are unable to meet this deadline will need to contact the FDA.  The FDA 
will l ook at  eac h ex tension r equest o n a cas e-by-case b asis.  FDA replied to  the International D airy F ood 
Association (IDFA)/International Ice Cream Association (IICA) in a letter dated October 22, 2009, denying their 
request to change the label compliance date to January 2, 2012 (see L&R Appendix E).  The FDA will continue to 
review any request for an extension on a case-by-case basis. 
 
At t he C WMA 2009 I nterim, W WMA 2009 A nnual, SWMA 2009 A nnual, a nd t he N EWMA 2009 I nterim 
Meetings, there w ere n o comments h eard, and a ll r egions r ecommend to t he N CWM L &R C ommittee t hat the 
proposed item move forward as a Voting item. 
 
270-4 Method of Sale and Engine Fuel Quality Requirements for Hydrogen 
 
Source:  Western Weights and Measures Association (WWMA) 
 
Purpose:  Adopt a method of sale and engine fuel quality requirements for hydrogen in HB 130 to address gaseous 
hydrogen refueling applications.  There is a corresponding proposal in Section 360 Other Items of the January 2010 
NCWM I nterim S &T A genda t o a dd a  Draft H ydrogen G as M easuring D evices Code to HB 44 t o a ddress 
requirements for hydrogen gas refueling equipment 
 
Item Under Consideration: The U.S. National Work Group (USNWG) Fuel Specifications Subcommittee (FSS) 
presented the following recommendation for consideration. 
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Section 2.  Non-food Products [

 
Note 1, page 103] 

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

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

 

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

 

2.XX.1.1.  H ydrogen F uel. – A fuel c omposed o f t he c hemical hy drogen i ntended f or 
consumption in an internal combustion engine or fuel cell. 

 

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.  T he s ervice p ressure(s) o f t he d ispenser must b e co nspicuously s hown on t he u ser 
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.  T he u nit p rice must b e i n t erms o f p rice p er kilogram in whole cen ts 
(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.  H ydrogen F uel. – a f uel c omposed o f t he c hemical hy drogen i ntended f or c onsumption i n a n 
internal combustion engine or fuel cell. 

 

1.XX.  I nternal C ombustion E ngine. – a de vice us ed t o i gnite hy drogen i n a  c onfined s pace t o c reate 
mechanical energy to power a motor vehicle. 
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Specification for Hydrogen Fuel: 
The FSS identified s everal q uality criteria where there was tentative agreement with their as sociated 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.  W hen a q uality property and numerical value (defining a maximum or minimum l imit) is added to 
the specification, appropriate test methods must then be identified.  A s 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.  T hese 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 2.0 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 300.0 ppm v/v Maximum to be specified 
7 Hydrogen Fuel Index 99.97 % (a) Minimum to be specified 
8 Nitrogen and Argon 100.0 ppm v/v Maximum to be specified 
9 Oxygen 5.0 ppm v/v Maximum to be specified 
10 Particulate Concentration 1.0 μg/L@NTP (b) Maximum to be specified 
11 Particulates Size 10.0 µm Maximum to be specified 
12 Total Gases 300.0 ppm v/v (c) Maximum to be specified 
13 Total Halogenated Compounds 0.05 ppm v/v Maximum to be specified 
14 Total Hydrocarbons 2.0 ppm v/v (d) Maximum to be specified 
15 Total Sulfur Compounds 0.004 ppm v/v Maximum to be specified 
16 Water 5.0 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 C oncentration is stated as μg/L@NTP = micrograms per liter of hydrogen fuel at 0 °C an d 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 F TC’s F uel R ating R ule ( 16 CFR P art 309) s ee t he r equirements i n “Labeling o f A lternative F uels” at  
www.ftc.gov/bcp/edu/pubs/business/autos/bus29.shtm requires dispensers to bear a 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). 

 
Background/Discussion:  Twenty-four states have hydrogen refueling dispensers in operation.  H ydrogen stations 
using permanent and mobile refueling systems for automobiles, fleet vehicles (buses), forklifts, and 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 a t this s tage rather than a fter this i s a  commercial application.  T his e ffort by the 
USNWG for the Development of Commercial Hydrogen Measurement Standards is to ensure there are appropriate 
standards and test procedures in place in time for dispenser manufacturers, service agencies, and officials to educate 
the general public, not if, but for when retail hydrogen applications become commercially available. 
 
Existing c odes do n ot f ully address hy drogen r efueling a pplications be cause of  hy drogen’s pr operties a nd ot her 
technical di fferences i n t he s etup a nd ope rations of  di spensing s ystems.  T he de velopment of  l egal metrology 
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standards for newly emerging hydrogen technology is a  necessary component of the hydrogen infrastructure.  T he 
weights and measures community must have t ime 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 weights and measures and hydrogen communities, appropriate trials of the 
standards, and to address all areas of concerns early in the standards development process. 
 
This i tem was r eviewed a t t he W WMA a nd S WMA 2008 A nnual Meeting an d at  t he N EWMA 2 008 I nterim 
Meeting.  N EWMA members g enerally d iscussed t he “hydrogen i ssue” an d i ts usage i n t he marketplace.  I t i s 
anticipated that hydrogen at first will be relegated to “fleet vehicles” (such as compressed natural gas [CNG]), and 
that r etail sales will b e s low i n co ming t o t he marketplace.  N EWMA r ecommends t hat t his item r emain a 
Developing item. 
 
At the 2009 Interim and Annual Meetings, the NIST Technical Advisor b riefed the Committee on work that the 
USNWG FSS has done to date (refer to the report of the 94th

 

 Annual NCWM Conference,  Appendix J for Hydrogen 
USNWG FSS background information) 

There were no comments heard on this proposal at the CWMA 2009 Interim Meeting.   
 
At the WWMA 2009 Annual Meeting, industry representatives acknowledged that some details of the specifications 
for fuel standards are in development.  T he WWMA Committee believes it is best to be proactive on this item so 
that Hydrogen stations can be ready to make retail sales. 
 
At the SWMA 2009 Annual Meeting, the SWMA L&R Committee heard a recommendation from a state that as the 
test methods are developed they get publish.   They also requested that documentation be produced on the affects of 
hydrogen if they exceed certain property values listed in the table “Hydrogen Fuel Quality Specification,” and why 
this is important in the testing of hydrogen. 
 
NEWMA reviewed this proposal at their 2009 Interim Meeting and recommends leaving this as a Developing item. 
 
Additional information on this hydrogen proposal and the corresponding hydrogen gas measuring devices code can 
be f ound a t ts.nist.gov/WeightsAndMeasures/Developing-Commercial-Hydrogen-Measurement-Standards.cfm.  For 
additional information on this item, contact Ms. Lisa Warfield at lisa.warfield@nist.gov or (301) 975-3308. 
 
270-5 Seed Count for Agricultural Seeds 
 
Source:  Central Weights and Measures Association 
 
Purpose:  To adopt a test procedure for inspection of bulk agricultural seed (specifically corn seed, soybean seed, 
field bean seed, and wheat seed) labeled by “count,” taking account of this prevalent method of sale and the value to 
the seed industry and farmers arising from an accurate, practical, efficient, and uniform method.   
 
There is a current standard adopted by the Association of Official Seed Analyst (AOSA) which is broadly accepted 
by industry.  Several states adopt both the AOSA standard and the HB133 regulation, which causes confusion due to 
conflicting Maximum Allowable Variations (MAV).  The MAVs in HB 133 are not considered appropriate for seed 
counts in which counts can be as high as a 200,000. 
 
Item under Consideration:  Amend HB 133 by adding a new Section 4.11. Rules for Testing Seeds and amending 
Tables 1 -1. and 2 -10. to pr ovide f or a  un iform, pr actical, a nd a ccurate method f or c onducting i nspections of  
specified ag ricultural s eed v arieties when l abeled an d/or s old b y “count.”  There i s c onsensus among the s eed 
industry, s tate seed co ntrol o fficials, a nd acad emics i n s upport of t he A OSA s tandard f or s eed co unting.  T his 
standard should be adopted as part of HB133 to ensure that seed is sold with an accurate count. 
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American S eed T rade A ssociation ( ASTA) requests (see Appendix G , A STA Seed C ount Rule f or A griculture 
Seeds) that H B 133, S ection 4. 2. Packages Labeled b y C ount be a mended b y a dding t he l anguage from AOS A 
“Rules for Testing Seeds,” Section 12 (Mechanical Seed Count) (see below with incorporated changes) as Section 
4.11. of H andbook 133, to b e t itled “Procedure f or Checking t he Content o f Certain Agricultural Seed Packages 
Labeled by Count” (see Appendix H, AOSA, Section 12:  Mechanical Seed Count). 
 
HB 133 Section 4.2. amended to read: 
 

4.2. Packages Labeled by Count 
 

How are packages labeled by count tested? 
 
If the labeled count is more than 50 items with the exception of corn, soybeans, field beans, and wheat 
seeds, see Section C 4.4. “Packages Labeled by Count of More than 50 I tems.”  If the labeled count i s 
more than 50 items for corn, soybeans, field beans, and wheat seeds, see Section 4.11 “Procedure for 
Checking the Contents of Specific Agricultural Seed Packages Labeled by Count.

 
” 

Amend title of Table 2-10. (HB133, Appendix B) to read: 
 

Table 2-10.  E xceptions to the Maximum Allowable Variations for Textiles, Polyethylene Sheeting and Film, 
Mulch an d Soil Labeled b y Volume, P ackaged F irewood an d P ackages Labeled b y Count with F ewer t han 
50 Items
 

, and Specific Agricultural Seeds Labeled by Count. 

Amend Table 2-10. to include an additional row as shown below: 
 

Specific Agricultural  
Seeds Labeled  
By Count 

 
The MAVs are: 

For corn seed:  2 % of the labeled count 
For soybean seed:  4 % of the labeled count 
For field bean seed:  5 % of the labeled count 
For wheat seed:  3 % of the labeled count 

 
Amend HB 133, Appendix A, Table 1-1. to adjust for the new name of Table 2-10. (“Table 2-10.  Exceptions to the 
Maximum Allowable Variations for Textiles, Polyethylene Sheeting and Film, Mulch and Soil Labeled by Volume, 
Packaged Firewood, and Packages Labeled by Count with Fewer than 50 Items, and Specific Agricultural Seeds 
Labeled by Count”)
 

. 

AOSA Section 12.6. Rules for Testing Seeds - modified for consideration as a new Section 4.11 to HB 133. 
 

12.6.  T oler ances Maximum Allowable Variations
Multiply the labeled seed count

 for  r esults fr om differ ent  labor ator ies. 
 or first seed count test result by 4 % for soybean samples, 2 % for 

corn (round, flat or plateless) samples, 5 % for field bean samples and 3 %for wheat samples. Express 
the toler ance maximum al lowable v ariation (the n umber o f s eeds) t o t he n earest whole n umber. 
Consider the results of two tests in toler ance accord with the maximum allowable variation if the 
difference, e xpressed as  t he n umber o f seeds, i s eq ual t o or less t han t he toler ance maximum 
allowable variation
 

. 

Example: 
Kind of seed: Corn 
Label claim (1st test)
 

:  2275 seeds/lb. 

Lab Test (2nd test)
Seed count of pure seed = 2479 seeds 

:  Purity working weight = 500.3 g 

 
Number of seeds per pound =   453.6 g/lb × 2479 seeds
        500.3 g 

 = 2247.6 seeds/lb 
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   Rounded to the nearest whole number = 2248 seeds/lb 
 
Calculate toler ance maximum allowable variation
  multiply label claim by 2 % 

 value for corn: 

  2275 seeds/lb × 0.02 = 45.5 seeds/lb; 
  rounded to the nearest whole number = 46 seeds/lb 
 
Determine the difference between label claim and lab test: 
  2275 seeds/lb – 2248 seeds/lb = 27 seeds/lb 
 
The difference between the lab test (2nd test) and the label claim (1st test) is less than the toler ance 
maximum allowable variation (27 < 46); therefore, the two results are in toler ance 

 

accord with the 
maximum allowable variation. 

Background/Discussion:  The C WMA he ld t heir 2009 Interim Meeting on September 1 3 - 16, 200 9, in R ock 
Island, Illinois.  A representative from ASTA explained a proposal regarding seed count for four types of seeds:  
corn, soybeans, field beans, and wheat.  An item to amend the requirement for testing seeds by count was considered 
approximately ten years ago, but there was a l ack of industry consensus at that time.  I n the interim, state, federal, 
university seed r egulators, and s eed l aboratories d eveloped a t est method after s ignificant scientific te sting to 
provide acceptable MAV’s.   
 
There are modern agricultural methods of farming.  Farmers are now requesting the number of seeds on packages in 
order to accommodate their p recision planting methods.  Since seed is a natural b iological product, i t can vary in 
size and weight.  There is currently a standard adopted by the Association of Official Seed Analysts (AOSA) that is 
broadly accepted.  Several states adopt both the AOSA standard and HB 133 regulations which is causing confusion 
because o f t he co nflicting M AV al lowances.  T he H B 133 r egulation i s n ot s eed s pecific; therefore, it does n ot 
contemplate items being sold in quantities as high as 200,000 per bag.  A letter of support was received from the 
Association of American Seed Control Officials (see Appendix I). 
 
270-6 Handbook 130, Method of Sale Regulation Section 2.13.4. “Declaration of Weight” 
 
Source:   Western Weights and Measures Association 
 
Purpose:   Update HB 130, Section 2.13.4. to provide new density values for heavier density plastics that are 
currently in the marketplace.    
 
Item under Consideration:  Amend HB 130, Method of Sale Regulation, Section 2.13.4. as follows:   
 

2.13.4. Declaration of Weight.
 

 – The labeled statement …. 

For the purpose of this regulation, the minimum density shall be 0.92 g/cm³ (when D is not 
known). 

 
For the purpose of this regulation, the minimum density shall be 0.92 g/cm³. 

Amend Section 2.13.4. as follows: 
 

For t he pu rpose of  t his r egulation, when D  i s no t kno wn, the minimum d ensity (D) us ed t o 
calculate t he t arget n et w eigh f or l inear l ow p olyethylene p roducts ( LLDP) a nd products 
other than high density (HDPE) shall be 0.92 g/cm³ (when D is not known).  

 

For products 
labeled “ High D ensity,” H DPE, o r s imilar w ording, t he minimum de nsity ( D) us ed t o 
calculate the target net weight shall be 0.95 g/cm³. 

Background/Discussion:  It wa s stated at the 2009 WWMA A nnual Meeting in L os C ruces, New Mexico, that 
some m anufacturers an d d istributors o f p olyethylene b ags ar e u sing t he cal culated t arget weight i dentified i n 
HB 130 Section 2.13.4. to understate the net quantity of their labels.  The polyethylene industry recognizes a density 
value of 0 .92 g/cm³ for LLDP.  W hen 0 .92 g/cm³ is used to calculate the target net weight of HDPE, the product 
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may make the target net weight.  However, when the appropriate density value of 0.95 g/cm³ is used to test HDPE, 
the product o ften fails to meet the calculated target net weight.  Further testing reveals than one o r more of t he 
labeled w idth, t hickness, o r c ount s tatements ar e i naccurate.  It a ppears th at s ome manufacturers a re aware t hat 
weights and measures officials are restricted to testing HDPE product using the 0.92 g/cm³ value because the actual 
density va lue i s no t s tated o n t he p roduct l abel.  Existing pr ocedural gu idelines do n ot a ddress h igh de nsity 
polyethylene materials.  When testing at manufacturing locations, weights and measures officials are able to obtain 
information regarding the density of the product directly from the manufacturer.  H owever, at distributor locations 
density information is not available and officials must test using the 0.92 g/cm³ value designated in Handbooks 130 
and 133 t o v erify t he weight of  t he pr oduct.  When the product ha s no  net weight statement o n t he p ackage, 
0.92 g/cm³ is the only factor that the inspector may use to calculate the target net weight. 
 
The 2009 WWMA Association supports this item and recommends that it be a Voting item. 
 
NEWMA reviewed this item at its 2009 Interim Meeting and recommends that this proposal be a Developing item. 
 
270-7 Handbook 133, Chapter 4.7. Polyethylene Sheeting-Test Procedure - Footnote Step 3. 
 
Source:   Western Weights and Measures Association 
 
Purpose:  Update H andbook 133,  C hapter 4. 7 P olyethylene S heeting – Test P rocedure to pr ovide n ew de nsity 
values for heavier density plastics that are currently in the marketplace. 
 
Polyethylene bags labeled as  “High Density,” o r HDPE, have been found to package p roducts whose labeled net 
weights meet calculated target net weights when employing a density factor of 0.92 g/cm³.  When a density factor of 
0.95 g/cm³ i s used, as  ap propriate, i n t he cal culation f or h igh d ensity p olyethylene materials, th ese p roducts 
commonly fail t o meet t he c alculated t arget n et weight.  Further t esting o f t hese p ackages o f p olyethylene b ags 
reveals t hat o ne o r more o f t he l abeled width, t hickness, o r co unt s tatements ar e i naccurate.  HDPE pr oduct 
distributors that p lace a  net weight statement on their packages based upon the Linear Low Density Polyethylene 
(LLDP) density value (0.92 g/cm³ have an approximately 3  % advantage over the distributor that uses the correct, 
high density, factor. 
 
Item Under Consideration:  Amend the asterisked footnote below Step 3 as follows:  
 
*Determined by ASTM Standard D 1505-98 (or latest issue) “Standard Method of Test for Density of Plastics by 
the Density Gradient Technique.” For the purpose of  this handbook, when the actual density i s not known, the 
minimum d ensity used t o ca lculate t he t arget n et w eight shall b e 0 .92 g/cm³ when t he a ctual de nsity i s not 
known.  

 

For products labeled “High Density, HDPE, or s imilar w ording, the minimum density (d) used to  
calculate the target net weight shall be 0.95 g/cm³. 

Background/Discussion:  A p roposal was p resented at  t he W WMA 2 009 A nnual M eeting i n L os C ruces, New 
Mexico, that manufacturers and distributors of polyethylene bags labeled as “High Density,” or HDPE, have been 
found to package products whose labeled net weights meet calculated target net weights when employing a density 
factor of 0.92 g/cm³. When a density factor of 0.95 g/cm³ is used, as appropriate, in the calculation for high density 
polyethylene materials, these products commonly fail to meet the calculated target net weight.  F urther testing o f 
these packages of polyethylene bags reveals that one or more of the labeled width, thickness, or count statements are 
inaccurate. 
 
For example, a box of HDPE has stated dimensions of 24 in x 40 in x .4 mil, and a count of 250.  Using the only 
density factor found in HB 133, 0.92 g/cm³ the calculated target net weight, and that shown on the label, would be 
6.38 lbs. If using the actual density factor for the HDPE bags of 0.95 g/cm³, the target net weight would be 6.59 lb. 
This means t hat H DPE p roduct d istributors t hat p lace a net weight s tatement o n t heir p ackages b ased upon t he 
Linear Low Density Polyethylene (LLDP) density value (0.92 g/cm³ have an approximately 3 % advantage over the 
distributor that uses the correct, high density, factor. 
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When the original testing procedure was developed, HDPE bags had not yet entered the marketplace.  Currently, this 
product is  q uite p revalent i n th e U nited S tates.  Amending t he t est p rocedure will ai d weights an d measures 
inspectors in enforcing labeling requirements that allow true value comparisons and close a loophole within HB 133. 
 
The 2009 WWMA Association supports this item and recommends that it be a Voting item. 
 
NEWMA reviewed this item at their 2009 Interim meeting and proposes this item be a Developing item. 
 
270-8 Handbook 133, Chapter 4.7. Polyethylene Sheeting Test Procedure – T-shirt/cut-out bags 
 
Source:  Western Weights and Measures Association (WWMA) 
 
Purpose:  To offer guidelines on how to determine the net weights of the high density polyethylene “t-shirt” bags. 
 
Item Under Consideration:  Amend Chapter 4.7. Polyethylene Sheeting – Test Procedure as follows: 
 

 

When t esting “ t-shirt” o r o ther ba gs w ith c ut-outs f or ha ndles us e t he f ollowing g uideline t o 
determine the target net weight amount of product cut-out of the original bag and removed from 
the container prior to packaging: 

 
Calculate the target net weight in pounds of the bags as if there were no cut-out area: 

 
T x A x D x 0.03613 x Ct. x 2 = Z 

 

Calculate target net weight in pounds of the cut out area of bags (A) by multiplying TNW x the 
Handle Cutout % as found in Table 4.7.(a). 

 
To determine the target net weight (X) of the package of t-shirt bags, subtract TNW-A. 

TNW = Calculated Target Net Weight 
A = Calculated Target Net Weight of of cut-out area 

 
X = Target net weight of “T-shirt” bags 

 
Example:  A package of t-shirt bags is labeled 12 in x 7 in x 22 in, 0.3 mil, 2000 count, 

 
0.0003 x [(12+7) x 22 x 2] x 0.95 x 0.03613 x 2000 = 17.216, 

 
17.216 lbs x 0.107 (from Table 4.7(a) = 1.84 lbs, 

 
17.216 lbs – 1.84 lbs = 15.37 lbs, the target net weight for the t-shirt bag container.  
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Table 4.7.(a) 

LENGTH (in) TOTAL WIDTH 
FACE WIDTH + GUSSET WIDTH (in) 

HANDLE CUT-OUT 
Percent (%) 

14.0 to 16.5 
16.6 to 18.5 

12.0 to 16.5 
12.0 to 16.5 

16.27 % 
15.60 % 

17.0 to 18.5 
18.6 to 19.5 
19.6 to 20.5 
20.6 to 22.0 
22.1 to 23.5 

16.6 to 19.75 
16.6 to 19.75 
16.6 to 19.75 
16.6 to 19.75 
16.6 to 19.0 

13.10 % 
12.40 % 
12.65 % 
10.70 % 

9.63 % 
22.0 to 24.0 
24.1 to 25.5 

19.76 to 22.0 
19.76 to 22.0 

10.40 % 
8.35 % 

28.0 to 32.0 
32.1 to 36.0 

22.0 to 24.0 
22.0 to 24.0 

7.10 % 
6.04 % 

28.0 to 32.0 
32.1 to 36.0 

24.1 to 26.0 
24.1 to 25.0 

6.20 % 
5.14 % 

 
Background/Discussion:  At the 2009 WWMA Annual Meeting held in Los Cruces, New Mexico, this proposal 
was submitted.  O ver the past several years, there has been a rapid expansion of the production and distribution of 
high density polyethylene “t-shirt” (grocery) bags.  T he current d irections for calculating t he ta rget net weight o f 
packages containing these bags offer no guidelines on how to determine net weight.  Calculating the net weight of 
the cut-out area has been a challenge.  It has been difficult to ensure that the weight statements on the packages are 
accurate.  Spectrum P lastics I nc. located in Los Angeles County, California, developed, with the assistance o f an 
engineering firm, a table (above) to provide guidelines to calculate the amount of cut-out area. 
 
The 2009 WWMA L &R Committee did n ot f eel that s ufficient b ackground d ata was s ubmitted f rom v arious 
sources.  There are a large number of distributers of domestic and imported products with these types of bags.  The 
HDPE s hopping ba gs a re a  s ignificant por tion of  the market.  H owever, once ad ditional d ata i s r eceived an d 
validated, a proposed method of testing of the target net weights could save field testing time.  They recommend this 
proposal be Developing. 
 
NEWMA reviewed this proposal at its 2009 Interim Meeting and recommends it be a Developing item. 
 
270-9 HB 130 - Uniform Regulation for Method of Sale of Commodities - Packaged Printer Ink and Toner 

Cartridges 
 
Source:  Southern Weights and Measures Association (SWMA) 
 
Purpose:  This proposal is to clarify the requirements for industry, consumers and weights and measures officials.   
 
Item Under Consideration:   
 
 
 

2.XX.  Printer Ink and Toner Cartridges. 

 
 

2.XX.1  Definitions. 

 

2.XX.1.1.  Printer i nk ca rtridges – Any c artridge or  module t hat c ontains i nk o r a similar 
substance i n liquid f orm e mployed in the printing of documents, papers, pi ctures, e tc., that is 
used in a printing device and designed to be replaced when no longer able to supply its contents 
in printing.   

2.XX.1.2.  T oner cartridges – Any cartridge or module that contains toner, powder, or  s imilar 
non-liquid s ubstance e mployed i n the c opying o r pr inting o f do cuments, pa pers, pictures, e tc. 
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that i s used in a  copying device and designed to be  replaced w hen no  longer able to supply i ts 
contents in printing and/or copying. 

 
 
 

2.XX.2.  Method of Sale and Labeling. 

 

2.XX.2.1.  Method of sale, printer ink cartridges. – All printer ink cartridges kept, o ffered, or 
exposed f or s ale o r s old s hall b e s old i n t erms o f t he count o f s uch ca rtridges a nd t he f luid 
volume of ink in each cartridge stated in terms of milliliters or fluid ounces.  

2.XX.2.2.  Method of Sale, toner cartridges. – All toner cartridges kept, offered, or exposed for sale or sold 
shall be sold in terms of the count of such cartridges and the net weight of toner substance  

 
 

(Added 20XX) 

Background/Discussion:  Over t he past several years, there has been a change i n the marketplace on inkjet and 
toner cartridges net content statements.  Currently, there is little uniformity in the marketplace on this item, and the 
Committee is seeing some labels with a net content or with only a p age yield count (e.g., prints 1000 pages).  T he 
WMD follows guidelines printed in HB 130 from the Weights and Measures Law, Section 19 “information required 
on p ackages” that t hese p roducts ar e r equired t o h ave the net co ntents o f t he i nk ( and t oner) l abeled, b ut 
manufacturers have resisted, claiming an exemption under the Fair Packaging and Labeling Act.  The purpose of this 
proposal is to specifically clarify the requirements for industry, consumers, and weights and measures officials.   
 
At the 2009 SWMA Annual Meeting in Clearwater, Florida, a Lexmark representative commented that they do not 
believe that a net content statement should be required, and that a page yield is sufficient.  He read the main points 
of a l etter from Lexmark to Max Gray, dated March 17, 2009.  The main points within the letter were:  1) the ink 
associated with a cartridge is a small fraction of the total cost of the print cartridge mechanism; 2) a page yield can 
provide a m eaningful comparison to a co nsumer if all manufacturers employ the same estimating assumptions and 
techniques; and 3) International Organization for Standardization (ISO) studied this issue for years and has rejected 
reliance on ink volume or  quantity, instead ISO has developed a yield estimating a nd c laiming methodology that 
permits car tridges t o b e co mpared u sing a co nsistent yardstick.  U nlike i nk v olume m easurements, p age yield 
measurements p rovide a co nsumer with a r eliable way t o compare t he a mount o f p rinting t hat ca n b e ex pected.  
Lexmark also stated that ink is expressly exempt from labeling as provided by the Fair Packaging and Labeling Act 
(FPLA) 16 CFR 503.2(a). 
 
An industry representative feels this issue does need to be discussed and reviewed further.  However, many officials 
believe that ink jet cartridges are expensive and consumers should know what they are getting.  I f it is determined 
that page count would be the identity, then the page print standard should be reviewed and have tighter standards. 
 
Mr. Max Gray feels that more data is needed from manufacturers on this issue.   
 
The S WMA L&R C ommittee r ecommends the ite m for c onsideration for D eveloping by t he N CWM L&R 
Committee.  
 
270-10 HB 130 Engine Fuels a nd Automotive Lubricants R egulation, Section 3.15 Biodiesel and Biodiesel 

Blends  
 
Source:  Southern Weights and Measures Association (SWMA) 
 
Purpose:  Amend Section 3 .15. Biodiesel and B iodiesel Blends o f th e E ngine F uels and Automotive Lubricants 
Regulation to remove the exemption for declaration of biodiesel content on product transfer documents for biodiesel 
blends up to 5 %. 
 
Item U nder C onsideration:  Amend S ection 3. 15. Biodiesel a nd B iodiesel B lends of  t he E ngine F uels a nd 
Automotive Lubricants Regulation. 
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3.15.  Biodiesel and Biodiesel Blends 

3.15.1. I dentification of P roduct.

 

 – Biodiesel s hall b e id entified b y th e te rm “biodiesel” with th e 
designation “B100.”  Biodiesel blends shall be identified by the term “Biodiesel Blend.” 

3.15.2. Labeling of Retail Dispensers. 
 

3.15.2.1. Labeling of Grade Required. – Biodiesel shall be  identified b y the g rades S15 or S500.  
Bbiodiesel B
 

blends shall be identified by the grades No. 1-D, No. 2-D, or No. 4-D. 

3.15.2.2. EPA Labeling Requirements Also Apply. – Retailers and wholesale purchaser-consumers 
of bi odiesel bl ends s hall comply with E PA pum p labeling r equirements f or s ulfur u nder 
40 CFR § 80.570. 
 
3.15.2.3. A utomotive Fuel R ating. – Biodiesel a nd b iodiesel b lends s hall b e la beled with it s 
automotive fuel rating in accordance with 16 CFR Part 306. 
 
3.15.2.4.  Biodiesel Blends. – When biodiesel blends greater than 20 % by volume are offered by sale, 
each s ide o f the dispenser where fuel can  be delivered s hall have a l abel conspicuously p laced that 
states “Consult Vehicle Manufacturer Fuel Recommendations.” 

 
The lettering of this legend s hall not b e le ss t hat 6  mm (¼ in) i n height b y 0.8 mm (1

 

/32 in) s troke; 
block s tyle le tters a nd th e c olor s hall b e in  d efinite c ontrast to  th e b ackground color to  which i t is 
applied. 

3.15.3.  Documentation for Dispenser Labeling Purposes. – The retailer shall be provided, at the time of 
delivery of  the fuel, a  declaration of  the volume percent biodiesel on an invoice, bi ll of  lading, shipping 
paper, o r ot her doc ument.  

 

This d ocumentation i s f or di spenser l abeling pur poses o nly; i t i s t he 
responsibility of any potential blender to determine the amount of biodiesel in the diesel fuel prior to 
blending. 

3.15.4.  Exemption. – Biodiesel blends that contain less than or equal to 5 % biodiesel by volume are 
exempted from the requirements of Sections 3.15.1., and 3.15.2., and 3.15.3. when it is sold as “diesel 
fuel” as required in Section 3.3. 

 (Added 2005) (Amended 2008 and 20XX
 

) 

Background/Discussion:  At t he 2009 S WMA Annual Meet ing h eld i n C learwater, Florida, a d iscussion over 
blending was p resented by a FALS member.  Biodiesel i s being b lended at  many terminals across the country in 
concentrations up to 5 %.  Marketers downstream of the terminal are then attempting to blend additional biodiesel to 
target le vels, a nd f inding th at th eir p roduct is  being over-blended b ecause t hey were n ot a ware t hat t he f uel 
contained any biodiesel.  Per Randy Jennings, Tennessee, at least one major truck stop operator has already voiced 
concerns t o the FALS Chairman.  This a mended p roposal will r emove th e e xemption d eclaration o f b iodiesel 
content o n pr oduct t ransfer documents for bi odiesel bl ends up t o 5 %.  B iodiesel is  b lended a t te rminals i n 
concentrations up to 5 %.  Randy Jennings felt i t was important to  s tart th is recommendation and have the FALS 
Chairperson vet the proposal out to all members of the FALS Committee for their comments before the NCWM 
Interim meeting in January 2010. 
 
The SWMA Committee recommends moving this item forward to the NCWM L&R Committee Agenda as a Voting 
item. 
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270-11 Handbook 133, Method of Measurement of the Volume of Bagged Mulch 
 
Source:  Southern Weights and Measures Association (SWMA) 
 
Purpose:  Update H B 133 for t he volume measurement of bag mulch, a nd update m oisture allowance, 
decomposition and specification changes for testing bag mulch. 
 
Item Under Consideration:  Amend HB 133  

 
Chapter 2, Section 2.3. Basic Test Procedure, “Moisture Allowances”:  
 

 

The purchase date of the bagged mulch product needs to be known, so that an adjustment to the 
bagged mulch may to be made to reflect decomposition since the purchase date. 

Chapter 3, 3.11. Mulch and Soils Labeled by Volume - Add a bulleted item:  
 

 

The de composition o f w ood mulch o ccurs o ver a  pe riod o f t ime.  The purchase da te o f t he 
product ne eds t o be  known, s o t hat a n a djustment t o t he pr oduct may be  made t o r eflect 
decomposition since the purchase date. 

Chapter 3,  3. 11. Revise Table 3 -4 “Specifications for T est M easures for Mulch a nd S oils”  56.6 L 
(2 ft3

 
) bag measure for bag mulch 30.48 cm (12 in) X 30.48 cm (12 in) X 60.96 cm (24 in) 

Background/Discussion:  Mr. Tomlinson from Amerigrow was unable to attend the SWMA 2009 Annual Meeting 
in C learwater, Florida.  Mr. Max G ray b riefed t he S WMA co nference o n this proposal (refer t o ap pendix L, 
Amerigrow Mulch Proposal) for bag mulch.  Bag mulch is  a type of product that suffers from decomposition and 
desiccation and turns to dirt as it ages.  However, no lot number, expiration date, or date of pack is being placed onto 
bags to determine its age.   
 
Amerigrow recommends adding languages within HB 133 stating that the purchase date of the product needs to be 
proven s o t hat r easonable ad justments can  b e made t o reflect t he d ecomposition s ince t he “ purchase d ate.”  
Amerigrow also stated that that mulch bags are easy to tamper (open and reseal) and that a chain of custody needs to 
be implemented, beginning with the purchase date.  A chain of custody will also assist with determining the age of 
the mulch and the conditions in which it was stored.   
 
Another issue with bag mulch is it i s a vailable with d ifferent gr inds t hat can p roduce d ifferent fill r ates when 
measured in the measuring box specified in HB 133 Table 3-4.  Finer mulch does not benefit from rolling the bags 
and fluffing the mulch.  Amerigrow has provided the SWMA with new specifications for the measuring box (56.6 L 
(2 ft3

 
) bag measure for bag mulch 30.48 cm (12 in) X 30.48 cm (12 in) X 60.96 cm (24 in).) 

The 2009 SWMA L&R Committee recommended moving th is ite m forward as a D eveloping item to  the NCWM 
L&R Committee.  The Committee would lik e industry to  b e n otified o n t his p roposal a nd s eeks a dditional 
information and comments.  
 
270-12 Handbook 130, Method of Sale, Section 2.23.  Animal Bedding 
 
Source:  Southern Weights and Measures Association (SWMA) 
 
Purpose:  To amend NIST HB 130, Method of Sale, Section 2.23. and the Interpretations and Guidelines Section 
2.3.16. to acco mmodate t he special n eeds a nd p rovisions o f g ranular, p elleted, an d o ther n on-compressible dr y 
laboratory animal bedding materials sold to commercial end-users in the specialized lab animal research industry on 
a weight or per pound basis. 
 
Item Under Consideration:  Amend HB 130, Method of Sale, Section 2.23,  
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Section 2.23. Paragraph 1, Sentence 1 as follows: 
 

2.23.  Animal B edding. – Packaged a nimal b edding of a ll k inds, e xcept for b aled s traw, shall b e sold b y 
volume, that is, by the cubic meter, liter, or milliliter and by the cubic yard, cubic foot or cubic inch.  I f the 
commodity is packaged in a compressed state, the quantity declaration shall include both the q uantity in the 
compressed state and the usable quantity that can be recovered.    
 
  Example:  250 mL expands to 500 mL (500 in3 expands to 1000 in3

(Added 1990) 
). 

 
2.23.1.  Packaged animal b edding consisting of g ranular c orncobs a nd o ther dr y ( less t han 8  % 
moisture o r less), p elleted a nd/or non-compressible b edding materials that are sold to co mmercial 
(non-retail) en d u sers i n t he l aboratory animal res earch i ndustry ( government a gencies, medical 
centers and universities, pharmaceutical and pre-clinical contract research organizations and other 
biotech and related research institutions) can still be sold on the basis of weight.   

 
(Added 20XX) 

 
HB 130, Interpretations and Guidelines:  Remove this section. 

2.3.16.  Animal Bedding 

 
(L&R, 1988, p. 159) 

 
Recommended Method of Sale 

 

Animal bedding of a ll kinds, except for baled straw, should be  sold by volume, that is, by  the cubic meter, 
cubic yard, cubic foot or cubic inch. 

 

The test method in Handbook 133, Section 4.11. Peat Moss, can be used for animal bedding.  The test official 
should “fluff up” or in some way reduce the amount of compaction of product that may occur under ordinary 
packaging and distribution processes prior to testing. 

Background/Discussion:   At the 2009 SWMA Annual Meeting in Clearwater, Florida, Terry Burns-Heffner from 
Harlan Laboratories gave a briefing on “Bedding Packaging for Research Applications.”   
 
The speaker recommended that HB 130 be modified primarily to better control and regulate retail materials, such as 
mulch, peat moss, and top soil that were being sold by weight, but could easily be “spiked” with moisture.  During 
the revision of this guideline, animal bedding materials were also rolled into this category.   
 
For dry, non-compressible bedding substrates, such as granular corn cobs and pelleted paper, wood, and corn cobs 
that are sold to commercial end users in the laboratory animal research industry, this generalized classification and 
change from selling by weight to selling by volume is inappropriate for numerous reasons: 
 

1. Requiring the sale of dry, granular or non-compressible pelleted bedding materials on the basis of volume 
provides an  i ncentive for t he manufacturer t o p roduce l ighter, less dense b edding, a nd t herefore t hat 
bedding has less absorptive capacity.  T herefore, selling bedding by volume is not in the consumers’ best 
interest, because it is the amount of absorbent material in a cage that is most important, not the volume. 

 
2. Historically, consumers in this non-retail industry segment, including government and regulatory agencies, 

such a s t he NIH, t he D OD, and p harmaceutical a nd university r esearch s ites, have p urchased b edding 
material on the basis of weight. 

 
3. There are existing governing bid specifications on all lab animal bedding material that tightly controls the 

nature and consistency of the bedding materials sold for this specific purpose.   These specifications include 
restrictions on maximum moisture concentration, which generally require all bedding materials to contain 
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less than 10 % moisture.  Typical moisture range for these materials is in the 6 % to 8 % range.   This has 
become the industry standard. 

 
4. Verification o f p ackage co ntents i s v ery ea sy t o d o i f i t i s p ackaged b y weight.  V erification of  pr oper 

package co ntent b ecomes d ifficult when p roduct i s p ackaged b y volume, an d o nce a gain t here i s t he 
opportunity/incentive f or t he m anufacturer t o r educe a mounts b edding material p ut i nto p ackages o ver 
time.   This verification is even more difficult on larger, bulk packages, such as the large bulk totes ranging 
in weight from 500 lb to 2000 lb. 

 
270-13  National Pasta Association - Handbook 133, Moisture Allowance for Pasta Products 
 
Source:  Southern Weights and Measures Association (SWMA) 
 
Purpose:  Amend Handbook 133 by adopting a  3 % moisture al lowance for macaroni, noodle, and l ike p roducts 
(pasta products).  
 
Item Under Consideration:  Amend HB 133, Chapters 1 and 2, Moisture allowance to be amended as follows and 
which will incorporate a 3 % moisture allowance for pasta products, adding the language in bold below:  
 

• Chapter 1:  Why do we allow for moisture loss or gain? 
 

- This h andbook pr ovides “moisture a llowances” for s ome meat a nd pou ltry pr oducts, f lour, pasta 
products

 
, and dry pet food. 

- Test pr ocedures f or f lour, pasta pr oducts

 

, some meat, an d p oultry ar e b ased o n t he c oncept o f a 
“moisture allowance” also known as a “gray area” or “no decision” area.  

• Chapter 2:  Moisture Allowances:  
 

- What is the moisture allowance for flour, pasta products, and dry pet food?  The moisture allowance 
for flour, pasta products, and dry pet food is 3 % of the labeled net weight.  
 

Note:  Pasta products means all macaroni, noodle, and like products packaged in Kraft paper bags, 
paperboard cartons, and/or flexible plastic bags with a moisture content of 13 % or less at the time of 
pack

 
.   

• Chapter 2:  How is the average error for the moisture allowance corrected?  
 

- This h andbook pr ovides “ moisture a llowances” for s ome meat a nd pou ltry pr oducts, f lour, pa sta 
products, and dry pet food. 

 
Background/Discussion:  Studies indicate that moisture loss for pasta products is reasonably predictable over time 
(see Appendix M, National Pasta Association Proposal to Establish a Moisture Allowance for Pasta Products).  Pasta 
exhibits c onsistent moisture loss i n a ll e nvironments a nd p ackaging, which c an va ry more t han 4  % due t o 
environmental a nd ge ographic c onditions.  Although i t eventually r eaches e quilibrium with t he s urrounding 
atmosphere because it is hygroscopic, this balance does not occur until long after packaging and shipping. 
 
270-14 Handbook 1 30, Packaging an d Labeling Requirements, S ection 6,  D eclaration of  Q uantity:  

Consumer Products 
 
Source:  Northeastern Weights and Measures Association (NEWMA) 
 
Purpose:  To a llow manufacturers to  develop multi-lingual labels.  This ite m would permit manufacturers to  use 
approved symbols on consumer packages. 
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Item U nder C onsideration:  Amend HB 130  Packaging a nd Labeling Regulations, S ection 6: D eclaration of 
Quantity: Consumer Packages, addition to 6.4.1. Combination Declaration: 
 

 
Numerical Count 

 
Numerical count can be expressed as either: 

(a) 
 

alpha-numeric characters (Figure A) or, 

(b) alpha-numeric characters in conjunction with an approved symbol of the commodity from 
Section 6.7.1 (Figure B).

 
  

 

3 Razors 
(Figure A.) 

 
 

   

 
(Figure B) 

 
HB 130  Packaging a nd L abeling R egulations, S ection 6: D eclaration of Q uantity:  Consumer P ackages amend 
Section 6.7.1., Symbols and Abbreviations (Figure C). 
 

 
Disposable Razor 

(figure C) 
 
Background/Discussion:  A r epresentative o f P rocter an d Gamble s ubmitted a  pr oposal a t t he 2009 NEWMA 
Interim Meeting.  This proposal is to amend the language in HB 130 Packaging and Labeling Regulation, Section 6 
that will facilitate value comparisons for a d iverse set of U.S. consumers.  I t is proposed to amend the net content 
declaration of content for consumer products labeled by only by count to allow the use of approved symbols.  This 
will limit the language of net content information, especially products with multi-language declarations, making the 
statement more noticeable t o the eye.  In addition, l abels that are intended towards those consumers whose f irst 
language is not English will benefit from knowing the content visually versus by text.  B y ensuring the net content 
information is more noticeable; consumers will be more likely to make value comparisons. 
 
Procter and Gamble cites 21CFR 201.15 (c)(2); this requirement formally applies to over the counter drug products 
but absent guidance for other categories of products subject to the Food Drug and Cosmetic Act (FD&C Act) and 
Food Packaging and Labeling Act (FPLA), this provides the best guidance principles for manufacturers to develop 
compliant multilingual la bels.  N et c ontent t ranslation a nd p ackage s ize co nsiderations can  make a co mpliant 
statement difficult to understand.   
 
Language extracted from 21 CFR 201.15: 

(c)(1) All words, statements, and other information required by or under authority of the act to appear 
on the label or labeling shall appear thereon in the English language:  Provided, however, that in the 
case o f ar ticles d istributed s olely i n t he C ommonwealth o f P uerto R ico o r i n a Territory where t he 
predominant language is o ne o ther t han E nglish, t he p redominant language may be  s ubstituted for 
English. 

(2) I f t he l abel co ntains a ny r epresentation in a  f oreign language, al l words, s tatements, an d o ther 
information required by or under authority of the act to appear on the label shall appear thereon in the 
foreign language. 
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(3) If the labeling contains any representation in a foreign language, all words, statements, and other 
information required by or under authority of the act to appear on the label or labeling shall appear on 
the labeling in the foreign language. 

At the 2009 NEWMA Interim Meeting, the L&R Committee recommended this proposal be a Developing item. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
_______________________ 
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Appendix A 
 

Table of Proposed Amendments and Editorial Changes to  
Handbook 133, Checking the Net Contents of Packaged Goods, Fourth Edition 

 
The following table lists the amendments and editorial changes that are under consideration by 
the membership of the NCWM.  As appropriate, the text on the cited pages indicates the changes 
to the section or paragraph as indicated in bold strikeout for deletions and bold underscore

 

 for 
insertions. 

Line 
item 

# 

Section # 
& Page # Title Action Comments 

Chapter 1 
General Information 

1 1.1. 
B1 Scope 

 
Replaced standards with 

 

laws and 
regulations 

 

2 1.1.a. 
B1 

When and where to 
use checking 
procedures? 

a. W her e and when When and where to use 
package

 

 checking procedures? 

3 1.1.a.(3) 
B1 Retail 

Amend sentence 2. 
It i s eas ily accep table, p ractical means for 
weights a nd measures State, c ounty a nd 
city

 

 jurisdictions t o monitor pa ckaging 
procedures and to detect present or potential 
problems. 

Amend sentence 3 & 4. 
Generally, r etail p ackage testing i s n ot 
conducive t o c hecking l arge quantities of 
individual products of any s ingle pr oduction 
lot 

 

but that fact in and of itself should not 
preclude en forcement a ction o n t he ret ail 
store lot inspected. However, it d oes 
indicate that follow-up inspections at other 
retail locations, wholesale distributors and 
point o f pa ck should be c onducted t o 
determine the underlining cause, if any, of 
the retail store findings. 

Amend sentence 7. 

Changes rec’d from C. Carroll (11/09) 

If t he w eights a nd measures j urisdiction 
conducting t he i nspection does no t ha ve 
access to other retail locations, wholesalers 
or po int o f pa ck l ocation(s) t hen t he 
weights a nd measures a uthorities ha ving 
jurisdiction i n t hose l ocations s hould be  
contacted a nd a sked t o c onduct a n 
inspection a t t hose l ocations t o de termine 
the cause of the findings. 
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Line 
item 

# 

Section # 
& Page # Title Action Comments 

 
Sentence 9 :  Change f irst word f rom 
T her efor e
Amend sentence 13.   

 to There 

Therefore, being able to determine the cause 
of an error in order to correct defects is more 
difficult when quantity shortages are found 
at the retail level retail testing is used. 

Package Requirements 

4 1.2.(1) 
B3 Inspection Lot Replaced this collection with the lot   for 

clarification. 

5 1.2.(3) 
B3 

Individual Package 
Requirement 

 
Change the end of the last sentence. 
 
This h andbook doe s n ot s pecify limits o f 
overfilling (with th e e xception o f te xtiles), 
which is usually controlled by the packer 

This is to provide an example of at least 
one of the factors that packers consider 
in s etting th eir filling ta rgets.  O ther 
reasons can  b e av ersion t o r isk o r 
concern over the accuracy of nutritional 
information. 

for 
economic, compliance and other reasons. 

 
Packers of industrial packages are 
especially concerned w ith o verfilling 
because t heir p ackaged goods may b e 
used in the production of other products 
where t hey ar e ad ded t o t he p rocess 
based o n t he p ackage’s l abeled 
quantity. 

6 
 

1.2.(4) 
B3 

Maximum Allowable 
Variation 

The li mit o f the “reasonable minus 
variation” for an individual package is called 
a “ Maximum Allowable V ariation” ( MAV).  
An M AV i s a d eviation from t he l abeled 
weight, measure, o r c ount o f a n i ndividual 
package b eyond which t he d eficiency i s 
considered an unreasonable minus error

Change sentence to improve clarity and 
to cl arify t hat a p ackage error t hat 
exceeds t he M aximum Allowable 
Variation is an “unreasonable error.” 

. 

7 1.2.(5)a. 
B3 

Deviations Caused by 
Moisture Loss or Gain 
– Why do we allow for 
moisture loss or gain? 

a. W hy and w hen
 

 do we a llow for moisture 
loss or gain? 

8 1.2.(5)a. 
B3 

Deviations Caused by 
Moisture Loss or Gain 
– Why do we allow for 
moisture loss or gain? 
 

Revise the first paragraph, second sentence. 
 
The a mount o f lost moisture loss

 

 depends 
upon the nature of the product, the packaging 
material, t he le ngth o f t ime it  is  i n 
distribution, e nvironmental conditions, a nd 
other factors. 

Revised the first paragraph, last sentence. 
 
For loss o r ga in o f moisture, apply the 
moisture al lowances may be applied before 
or a fter the p ackage erro rs a re 
determined

 

. 
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Line 
item 

# 

Section # 
& Page # Title Action Comments 

 1.2.(5)a. 
B3, B4 

Deviations Caused by 
Moisture Loss or Gain 
– Why do we allow for 
moisture loss or gain? 

For l oss or  g ain o f moisture, a pply the 
moisture al lowances after t he p ackage 
errors a re d etermined may be  a pplied 
before or a fter the p ackage errors a re 
determined

Recommendation from WWMA 

. 

9 1.2.(5)a. 
B4 

Deviations Caused by 
Moisture Loss or Gain 
– Why do we allow for 
moisture loss or gain? 

Added a  pa ragraph e xplaining t hat moisture 
allowances ca n b e made b efore o r af ter 
determining package errors. 
 

 

To apply an allowance before determining 
package errors, a djust the Nominal Gross 
Weight ( see S ection 2.3. “B asic T est 
Procedure”) – Determine N ominal G ross 
Weight an d P ackage Errors f or T are 
Sample, s o t he package erro rs a re 
increased by  a n a mount e qual t o t he 
moisture allowance.  This approach is used 
to a ccount f or m oisture l oss i n both t he 
average and individual package errors. 

It is also permissible to apply the moisture 
allowances after individual package errors 
and a verage erro rs a re d etermined.  F or 
example, a sample of a product that could 
be s ubject to  moisture l oss might fa il 
because the average error is minus or the 
error in several of the sample packages are 
found t o b e u nreasonable errors ( i.e., the 
package error is greater than the 
Maximum Allowable V ariation p ermitted 
for the package’s labeled quantity). to both 
the maximum al lowable var iations 
permitted for individual packages and the 
average net quantity of contents before 
determining the conformance of a lot  You 
can a pply a n a llowance a fter de termining 
the e rrors by  a dding a n a mount e qual t o 
the moisture a llowance t o a djust t he 
average er ror so t he ad justed ave rage 
error and i ndividual pa ckage e rrors.

 

 
provide f or l oss o f moisture f rom t he 
sample packages. 

10 1.2.(5)a. 
B4 

Deviations Caused by 
Moisture Loss or Gain 
– Why do we allow for 
moisture loss or gain? 

To a pply an a moisture al lowance Recommendation by CWMA before 
determining p ackage errors, a djust t he 
Nominal G ross W eight ( see S ection 2.3. 
“Basic Test Procedure”) 
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Line 
item 

# 

Section # 
& Page # Title Action Comments 

11 1.2.(5)a. 
B4 

Deviations Caused by 
Moisture Loss or Gain 
– Why do we allow for 
moisture loss or gain? 

We s uggest r emoving t he f irst p aragraph 
(To apply an allowance…) and rewording 
the s econd paragraph ( It i s a lso 
permissible to apply…) and replacing with 
the following wording: 
 
Apply the moisture allowance after individual 
package a nd av erage er rors ar e d etermined.  
For example, a sample of a product subject to 
moisture loss might fail because the errors in 
several o f t he s ample p ackages ar e 
determined t o b e u nreasonable ( i.e., t he 
package er ror i s g reater t han t he M aximum 
Allowable V ariation p ermitted f or th e 
package’s l abeled q uantity) or t he av erage 
error is minus and o utside the S ample Error 
Limit.  Adjust the MAV after the individual 
package errors are determined and adjust the 
SEL after average error is determined.  
Compare individual package errors to the 
adjusted M LA a nd t he a verage er ror t o t he 
adjusted SEL. 
 

Recommendation from WWMA 
 
Note:  California officials question the 
need for accommodating both methods 
(before o r af ter).  This o nly p resents 
opportunities f or c onfusion.  R ecorded 
package er rors s hould b e ACTUAL 
values.  Adjusted package errors on an 
inspection r eport cau se co ncern for 
prosecutors when pr esenting the r eport 
in e vidence.  T he M LA s hould b e 
applied to the MAV and the SEL only 
after d etermining p ackage an d av erage 
errors. 

Chapter 2 
Basic Inspection Procedure and Recordkeeping 

12 2.3.3.d. 
B15 

How many MAVs are 
permitted in a sample? 

d. H ow many MAVs unreasonable m inus 
errors (UMEs)   are permitted in a sample? 

13 2.3.3.d. 
B15 

How many MAVs are 
permitted in a sample? 

To f ind out how many minus package errors 
are p ermitted to  exceed t he MA V, (errors 
known a s unr easonable minus e rrors o r 
UME’s), (r efer  to A ppendix A ) see 
Column 4 in either Table 2-1. Sampling Plans 
for Category A or Table 2-2. Sampling Plans 
for C ategory B (refer t o A ppendix A).

 

  
Record this number in Box 8. 

Tare Procedures 

14 2.3.5.a.(1) 
B17 

What types of tare 
may be used to 
determine the net 
weight of packaged 
goods? – Used Dry 
Tare 

WWMA recommends changing the note. 
 
Note:  When te sting f rozen f oods w ith the 
Used Dry Tare approach, the frost found 
inside f rozen food p ackages i s i ncluded as  
part of the net contents

Note:  from WWMA 

, except in instances 
in which g lazed or frozen foods are tested 
according t o S ection 2.6. D rained We ight 
for Glazed or Frozen Foods.  

 
There s eems t o b e a co nflict b etween 
this no te and S ection 2.6. D rained 
Weight for Glazed and frozen Food.  I f 
2.6. applies to frozen food, when would 
there b e an  i nstance t o u se u sed d ry 
tare?  P lease s ee o ur co mment o n 
Section 2.6. 
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Line 
item 

# 

Section # 
& Page # Title Action Comments 

15 2.3.5.(3) 
B17 

What types of tare 
may be used to 
determine the net 
weight of packaged 
goods? – Wet Tare 

Wet t are p rocedures must not b e u sed t o 
verify the labeled net weight of packages of 
meat and poultry packed at an official 
United St ates D epartment of A griculture 
facility an d b earing a USDA seal of  
inspection.  The Food S afety an d 
Inspection Service (FSIS) adopted specific 
sections of  t he 2005 4 th

Amended th is section to  r eflect t he 
USDA’s d ecision not t o adopt t he 
section on wet ta re when i t updated its  
regulations o n net q uantity o f c ontents 
testing in September 2008. 

 Edition o f N IST 
HB 133 by reference but not the “wet tare” 
method for determining ne t weight 
compliance.  F SIS co nsiders t he f ree-
flowing l iquids i n pa ckages o f meat a nd 
poultry pr oducts, i ncluding s ingle-
ingredient, raw poultry products, to be 
integral components of these products (see 
Federal R egister, S eptember 9, 2008 
[Volume 73, Number 175] [ Final Rule – 
pages 52189-52193]). 

 

16 2.3.5.(3) 
B17 

What types of tare 
may be used to 
determine the net 
weight of packaged 
goods? – Wet Tare 

Paragraph 2, se ntence 2 – change t he 
following: 
 
If Wet Tare is used to verify the net weight of 
packages of f resh p oultry, h ot d ogs, an d 
franks t hat a re s ubject to t he U SDA 
regulations

 

, th e inspector m ust a llow for 
moisture loss. 

17 2.3.5.(3) 
B18 

How is Tare weight 
determined? 

Does t he i nspection o f aerosol co ntainers 
require special procedures? 
 
How i s t he t are o f v acuum-packed co ffee 
determined? 

WWMA recommends that t he 
following t wo qu estions a nd a nswers 
appear o ut o f p lace.  W e s uggest 
moving t hem b ehind t he next t wo 
questions (see line item 19) 

18 2.3.5.(3)f. 
B19 

How are the tare 
sample and the tare 
weight of the 
packaging material 
determined? 

Step 2: 
 
For sample si zes o f 12 o r more, s ubtract t he 
individual ta re weights from th e respective 
package gross weights ( Block a, mi nus 
Block b, on the report form) to obtain the net 
weight for each  p ackage an d r ecord these 
each v alues

 

 in B lock c, “ Net Wt.,” o n t he 
report form. 

19 2.3.5.(3) 
B19 

How are the tare 
sample and the tare 
weight of the 
packaging material 
determined? 

Place in formation from l ine item 17 i n t his 
section after Step 6. 
 

Recommendation from WWMA 

Determine Nominal Gross Weight and Package Errors for Tare Sample 

20 2.3.6.a. 
B20 

What is a nominal 
gross weight? 

a. What i s How do  I  c ompute   a no minal 
gross weight? 
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Line 
item 

# 

Section # 
& Page # Title Action Comments 

21 2.3.6.a. 
B20 

What is nominal gross 
weight? 

To c ompute the no minal gross weight, a dd 
the average tare weight (recorded in Box 13) 
to the labeled weight (recorded in Box 1).

 

T o 
obtain the package er r or , subtr act a 
package’ s gr oss weight fr om the nominal 
gr oss weight. 

22 2.3.6.a. 
B20 

What is nominal gross 
weight? 

Add the following: 
 

 
How do I compute the package error? 

To obtain the p ackage erro r, subtract the 
nominal gross weight from each package’s 
gross w eight.  T he p ackage erro r i s 
represented by the formula
 

: 

 

Package error = gross weight − nominal 
gross weight 

23 2.3.6.e. 
B21 

How is the total 
package error 
computed? 

Be sure to subtract the minus package errors 
from t he p lus p ackage er rors an d t o r ecord 
the total net e rror in  B ox 15

 

, indicating the 
positive or negative value of the error. 

 
 

Moisture Allowances 

24 2.3.8.b. 
B22 

What are the moisture 
allowances for flour, 
and dry pet food? 

What ar e t he moisture al lowances for f lour, 
and dry pet food and other products

 

?  (See 
Table 2-3. Moisture Allowances.) 

Revised th is s ection to  i nclude a  ta ble 
that collects the moisture allowances in 
one l ocation i n t he handbook.  Added 
guidance a nd e xamples e xplaining that 
allowances can  b e ap plied before o r 
after the packages are tested. 

25 2.3.8.b. 
B22 

What are the moisture 
allowances for flour, 
and dry pet food? 

Have the Table title read as:   
 
Table 2-3. Moisture Allowances 

Recommendation from WWMA 

for Product 
in Distribution 

This will h elp th e i nspector f rom 
incorrectly ap plying a n i ncorrect t est 
procedure at a production facility 

 

Table 2-3. Moisture Allowances 

If you are verifying the labeled 
net weight of packages of: The Moisture Allowance is: Notes 

Flour 3 %  

Dry pet food 3 % 

Dry pet food means a ll extruded dog and cat foods 
and ba ked t reats pa ckaged i n K raft p aper b ags 
and/or cardboard boxes with a  moisture content of 
13 % or less at time of pack. 

Borax See Section 2.4.  

Wet Tare Only 

If you are using Wet Tare in 
verifying the net weight of 

packages of one of the products 
The Moisture Allowance is: Notice:  We t T are must not b e u sed i n t esting 

packages of  meat an d p oultry s ubject t o U SDA 
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Line 
item 

# 

Section # 
& Page # Title Action Comments 

listed below: regulations. 

Fresh poultry 3 %  
Fresh poultry is defined as poultry at a temperature 
of 3  °C ( 26 °F) t hat y ields o r g ives w hen pus hed 
with the thumb. 

Franks or hot dogs 2.5 %  

Bacon, fresh sausage, and luncheon 
meats 0 % 

For packages of bacon, fresh sausage, and luncheon 
meats, there is no moisture allowance if there is no 
free-flowing liq uid o r a bsorbent materials in  
contact with the product and the package is cleaned 
of c linging material.  L uncheon meats ar e an y 
cooked sausage p roduct, l oaves, j ellied p roducts, 
cured products, and any sliced sandwich-style meat.  
This does not include whole hams, briskets, roasts, 
turkeys, o r ch ickens req uiring f urther p reparation 
to be made into ready-to-eat sliced product.  W hen 
there i s n o f ree-flowing l iquid i nside t he pa ckage 
and t here a re n o a bsorbent materials i n co ntact 
with the product, Wet Tare and Used Dry Tare are 
equivalent. 

 

26 
2.3.8.b. 
B23 & 

B24 

What are the moisture 
allowances for flour, 
and dry pet food? 

Delete: 
 

 

The moisture allowance for flour and dry 
pet food is 3 % of the labeled net weight. 

 

Note:  Dry pet food means all extruded dog 
and c at f oods a nd ba ked treat pr oducts 
packaged in K raft pa per ba gs a nd/or 
cardboard bo xes w ith a  m oisture c ontent 
of 13 % or less at the time of pack. 

27 2.3.8.d. 
B24 

What moisture 
allowance is used with 
wet tare when testing 
packages bearing a 
USDA seal of 
inspection? 

d. What moisture allowance is used with wet 
tare?

 

 when t esting pa ckages be aring a  
USDA seal of inspection? 

Wet t are p rocedures must not b e u sed t o 
verify the labeled net weight of packages of 
meat and poultry packed at an official 
United St ates D epartment of A griculture 
facility an d b earing a  USDA seal o f 
inspection.  T he F ood Safety and 
Inspection Service (FSIS) adopted specific 
sections of  t he 2005 4 th

Comment from CWMA: 

 Edition o f N IST 
HB 133 by reference but not the “wet tare” 
method for determining ne t weight 
compliance.  F SIS co nsiders t he f ree-
flowing liq uids i n pa ckages o f meat a nd 
poultry pr oducts, i ncluding s ingle-
ingredient, raw poultry products, to be 
integral components of these products (see 
Federal R egister, S eptember 9, 2008 
[Volume 73, Number 175] [ Final Rule – 

 
Two questions remain. 
 
1.  W hat guidance can be  provided for 
manufacturers with products other than 
those listed for moisture loss? 
 
2.  What methodology is necessary for 
manufacturers t o d emonstrate t he d ata 
needed for moisture allowance? 
 
(see follow- up on line item 30) 
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pages 52189-52193]). 

28 2.3.8.d. 
B24 

What moisture 
allowance is used with 
wet tare when testing 
packages bearing a 
USDA seal of 
inspection? 

See T able 2-3 M oisture Allowances – Wet 
Tare Only
 

. 

• 

 

Use t he f ollowing g uideline w hen 
testing meat a nd po ultry f rom an y 
USDA inspected plant using Wet Tare 
and a Category A sampling plan. 

• 

• 

For p ackages of  f resh p oultry t hat 
bear a  U SDA s eal o f i nspection, t he 
moisture allowance is 

 

3 5 of the labeled net weight.  F or net 
weight de terminations, o nly, f resh 
poultry i s defined a s po ultry a bove –
3 ºC ( 26 ºF).  T his is a  pr oduct t hat 
yields o r g ives when pus hed w ith t he 
thumb. 

• 

 

For packages of franks or hotdogs that 
bear a  U SDA s eal o f i nspection, t he 
moisture al lowance i s 2. 5 % of th e 
labeled net weight. 

 

For packages of bacon, fresh sausage, and 
luncheon meats that be ar a U SDA seal o f 
inspection, there i s n o moisture a llowance 
if there is no free-flowing liquid o r 
absorbent materials i n c ontact with t he 
product a nd t he pa ckage is c leaned o f 
clinging material.  L uncheon meats a re 
any cooked sausage product, loaves, jellied 
products, c ured pr oducts, and a ny s liced 
sandwich-style meat.  This does not include 
whole h ams, briskets, ro asts, t urkeys, o r 
chickens req uiring f urther preparation t o 
be made i nto r eady-to-eat s liced product.  
When there is no free-flowing liquid inside 
the pa ckage a nd t here a re no  a bsorbent 
materials in contact with the product, Wet 
Tare and Dried Used Tare are equivalent. 

29 2.3.8.d. 
B24 

What moisture 
allowance is used with 
wet tare when testing 
packages bearing a 
USDA seal of 
inspection? 

When there is free-flowing liquid and liquid 
or a bsorbent absorbed by

 

 packaging 
materials in contact with the product, all free 
liquid is part of the wet tare. 
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30 2.3.8.d. 
B24 

What moisture 
allowance is used with 
wet tare when testing 
packages bearing a 
USDA seal of 
inspection? 

When t here i s free-flowing liq uid and 
liquid or  absor bent absorbed by  packing 
materials in c ontact with t he p roducts, a ll 
free liquid and the absorbed l iquid

 

 is part 
of the wet tare. 

Recommendation from t he W WMA 
2009 Annual Meeting 

31 2.3.8.e. 
B25 

How is moisture loss 
handled for products 
not listed in NIST 
Handbook 133 

How is moisture loss handled for products 
not listed in NIST Handbook 133? 

Officials c an t est pr oducts f or which no  
moisture loss guidance has been provided.  
If s tudies are a  necessity they should be a  
collaborative e ffort b etween of ficials an d 
industry.  Because of the potential impact 
on i nterstate commerce, s tudies should be 
completed o n a  na tionwide ba sis a nd no t 
by i ndividual j urisdictions unl ess 
circumstances j ustify o nly lo cal 
consideration. 

The a mount o f moisture l oss f rom a  
package is a f unction of many factors, not 
the least of which is the product itself 
(e.g., moisture co ntent, t exture a nd 
density), p ackaging, s torage conditions 
(e.g., temperature, humidity, and air flow), 
time, handling and others.  I f a  packaged 
product is subject to moisture loss, officials 
must al low f or “r easonable” var iations 
caused b y moisture ei ther evaporating or 
draining f rom t he pr oduct.  Officials 
cannot s et a rbitrary moisture a llowances 
based s olely o n t heir experience o r 
intuition.  M oisture a llowances must be  
based o n s cientific da ta a nd must be 
“reasonable.”  R easonable does n ot mean 
that a ll o f t he w eight l oss c aused by  
moisture evaporation or draining from the 
product must be a llowed.  As a  r esult o f 
product a nd moisture v ariability, t he 
approach us ed by a n o fficial must be 
developed on  a c ase-by-case b asis 
depending on many factors to include, but 
not be  l imited t o, t he manufacturing 
process, packaging materials, distribution, 
environmental i nfluence a nd t he 
anticipated shelf life of the product. 

 

NIST H andbook 130 p rovides a s tarting 
point for developing a workable procedure 
in t he I nterpretation a nd G uideline 
Section 2.5.6. r egarding “ Resolution for 
Requests for Recognition of Moisture Loss 
in O ther P ackaged P roducts.”  Most 
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studies in volving n ationally d istributed 
products w ill r equire t hat pr oducts be  
tested during different seasons of the year 
and i n d ifferent ge ographic l ocations to  
develop a n ationally r ecognized moisture 
allowance.  Some s tudies may require the 
development of  l aboratory t ests u sed f or 
inter-laboratory c omparisons t o e stablish 
moisture co ntent i n p roducts a t t ime o f 
pack or at the time of inspection. 
 
Moisture l oss or  gai n is a c ritical 
consideration f or a ny ne t c ontent 
enforcement e ffort a nd o ne t hat, i n most 
cases, cannot be addressed solely by a field 
official.  If  m oisture l oss i ssues a re t o b e 
deliberated, i t i s t he reg ulatory o fficial’s 
responsibility t o r esolve t he p acker’s 
concern u tilizing a vailable resources a nd 
due p rocess p rocedures.  To f ulfill t his 
obligation t he of ficial may be r equired t o 
utilize specialized t est eq uipment a nd 
specific l aboratory p rocedures.  
Additionally, t he c ollection o f a dequate 
test data may require product examination 
over a  b road ge ographical ar ea an d 
consideration o f a  wide ra nge o f 
environmental factors.  I f a national effort 
is required, a coordinated effort involving 
industry, t rade associations, w eights an d 
measures o fficials, a nd f ederal a gencies 
may be  r equired.  N IST w ill pr ovide 
technical support upon request.  I f studies 
are a  n ecessity t hey s hould be a  
collaborative e ffort b etween of ficials an d 
industry and can be  very t ime consuming 
depending on the product.  B ecause of the 
potential i mpact o n i nterstate co mmerce, 
studies must be completed on a nationwide 
basis a nd not by  i ndividual j urisdictions 
unless ci rcumstances j ustify o nly l ocal 
consideration. 

32 2.3.8.e 
B25 

 
How is moisture loss 
handled for products 
not listed in NIST 
Handbook 133 

WWMA 2009 A nnual meeting 
recommends t hat t his section not b e 
added.  This s hould be  r etained a s 
developmental w ith f uture w ork to be 
done by the MLWG 

33 2.3.8.e. 
B25  

e. Recommend ch ange f rom P aul 
Hoffman, Kraft 

Moisture l oss must b e c onsidered ev en 
when no formal allowance for the specific 
product is found in HB 133. 
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Calculations 

34 2.3.9.a. 
B26 

How is moisture 
allowance computed 
and applied to the 
average error? 

a. How i s moisture al lowance co mputed and 
applied to the aver age er r or

 

? 

35 
2.3.9.b. 
B26 & 

B27 

How is a Moisture 
Allowance made 
prior to determining 
package errors? 

 

b. H ow i s a Moisture A llowance m ade 
prior to determining package errors? 

 

If the Moisture Allowance is known in 
advance (e.g., flour and dry pet food) it can 
be applied by adjusting the Nominal Gross 
Weight ( NGW) us ed t o determine t he 
sample p ackage erro rs.  The M oisture 
Allowance ( MA) in  B ox 13a i s s ubtracted 
from t he N GW.  T he N GW which i s t he 
sum o f t he L abeled N et Q uantity o f 
Contents (L NQC e .g., 907 g) and t he 
Average Tare Weight from Box 13 (for this 
example use a n ATW of 1 4 g ( 0.03 lb)) t o 
obtain an Adjusted Nominal Gross Weight 
(ANGW) which is entered in Box 14. 

 
The calculation is: 

 

LNQC 907 g (2 lb) + ATW 14 g (0.03 lb) = 
921 g (2.03 lb) - MA 27 g (0.06 lb) = 

ANGW of 918 g (1.97 lb) 

 
 

which is entered in Box 14. 

 

Package erro rs a re determined by 
subtracting the ANGW from the Gross 
Weights of the Sample Packages (GWSP). 

 
The calculation is: 

 
GWSP – ANGW = Package Error 

Note:  

Comment from WWMA: 

When the NGW is adjusted by 
subtracting t he M oisture A llowance 
value(s) t he Maximum A llowable 
Variation(s) i s n ot c hanged.  T his i s 
because the errors that will be found in the 
sample pa ckages ha ve be en a djusted by  
subtracting t he M oisture A llowance 
(e.g., 3 %) from the NGW.  T hat increases 
the i ndividual pa ckage e rrors by  t he 
amount of  t he moisture al lowance 
(e.g., 3 %).  I f th e v alue(s) of th e M AV(s) 
were a lso a djusted i t w ould r esult i n 
doubling the allowance. 

 
Based on  pr evious c omments we 
suggest e ntirely r emoving t he q uestion 
– 2.3.9.b. 
 
 
How i s a M oisture A llowance made 
prior t o d etermining t he p ackage 
errors? 
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c. 

 

How i s a M oisture A llowance made 
after determining package errors? 

 

You can make adjustments when the value 
of t he M oisture A llowance i s d etermined 
following th e te st (e .g., after t he s ample 
fails or  i f a p acker provides a r easonable 
moisture allowance based on data obtained 
using a  scientific method) us ing t he 
following approach: 

 
If the sample failed the Average and/or the 
Individual P ackage R equirements bo th o f 
the following steps are applied. 

 

If t he sample f ailed t he A verage 
Requirement b ut ha s no  unr easonable 
package errors, only step 1 is used.  If  the 
sample pa sses t he Average R equirement 
but f ails be cause t he s ample included o ne 
or more U nreasonable Minus E rrors 
(UMEs), only step 2 is used. 

Step: 
1. 

 

Use the following approach to apply 
a Moisture Allowance to the sample 
after t he t est i s co mpleted.  T he 
Moisture Allowance ( MA) is  
computed ( e.g., 3 % x 90 7 g ( 2 lb) = 
27 g ( 0.06 lb) a nd a dded t o t he 
Sample Error Limit (e.g., if the SEL 
is 0. 023 ad d 0. 06 t o o btain an  
Adjusted SEL of 0.083).  The ASEL 
(Adjusted Sa mple E rror L imit) is 
then compared to the Average Error 
of the Sample and: 

• 

 

If t he a verage erro r 
(disregarding sign) in Box 18 
is s maller t han t he ASEL, 
the sample passes. 

 
HOWEVER, 

• 

 

If t he a verage erro r 
(disregarding sign) in Box 18 
is larger than the ASEL, the 
sample fails. 

2. If a  Moisture Allowance is  to be 
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applied t o t he M aximum 
Allowable V ariation(s), t he 
following m ethod is  
recommended: 
 

 

The Moisture Allowance (MA) is 
computed ( e.g., 3 % x 907 g 
(2 lb) = 27 g (0.06 lb) and added 
to the value of the Maximum 
Allowable V ariation(s) f or t he 
labeled ne t qua ntity o f th e 
package ( e.g., MAV for 907  g 
(2 lb) is  3 1.7 g ( 0.07 lb) +  27 g 
(0.06 lb) =  A MAV of  58. 7 g).  
Compare each m inus p ackage 
error t o t he A MAV.  Mark 
package erro rs t hat ex ceed t he 
AMAV a nd r ecord t he num ber 
of UMEs found in the sample.  If 
this number exceeds the number 
of u nreasonable erro rs a llowed, 
the sample fails. 

 

How is the Maximum Allowable Variation 
corrected for the moisture allowance? 

• 

 

Adjust t he M AV by  a dding t he 
moisture allowance to the MAV. 

 

Example:  907 g (2 lb) package 
of fl our:  moisture a llowance 
added t o t he MAV =  31.7 g 
(0.07 lb) (MAV for 907 g [2 lb] 
package) +  27  g ( 0.06 lb) 
moisture allowance =  a 
corrected M AV o f 58.7 g 
(0.13 lb) 

• 

 

Correct MAV i n d imensionless 
units by c onverting t he moisture 
allowance to dimensionless units = 
0.06 lb ÷  0. 001 lb =  60 .  Go t o 
Box 4 a nd a dd t he moisture 
allowance i n di mensionless uni ts 
to the MAV i n di mensionless 
units. 

Example:  M AV =  7 0 ( MAV 
for 2  lb w here t he uni t o f 
measure =  0 .001 lb) +  60 
(moisture a llowance in  
dimensionless u nits) = 1 30.  
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Minus pa ckage e rrors must 
exceed t he M AV ±  g ray area 
before t hey a re d eclared 
“unreasonable errors.” 
 

• 

 

If t he nu mber o f unr easonable 
errors ex ceeds t he a llowed 
number ( recorded i n B ox 8), th e 
inspection lot fails. 

 

 

How is the average error for the moisture 
allowance corrected? 

 

If t he minus a verage erro r ( Box 18) i s 
larger ( disregarding t he s ign) t han t he 
SEL ( Box 23) and moisture l oss ap plies, 
compare t he d ifference b etween B ox 18 
and B ox 23 w ith t he m oisture a llowance 
recorded in B ox 13a.  (Make s ure that all 
the v alues a re i n u nits o f w eight o r i n 
dimensionless un its be fore making t his 
comparison.)  If  Box 13a is larger than the 
difference between Box 18 and 23, then the 
lot is considered to be in the gray area. 

Example:  B ox 13a for 2  lb 
flour i s 60 ( dimensionless 
units); B ox 18 i s 2  
(dimensionless u nits); Box 23 is 
0.550 ( dimensionless u nits).  
The d ifference b etween B ox 18 
and B ox 23 i s 1. 450 
(dimensionless uni ts).  S ince 
Box 13a i s 60 ( dimensionless 
units), B ox 13a i s l arger t han 
the d ifference b etween B ox 18 
and B ox 23, t he l ot i s 
considered to be i n t he gray 
area and further investigation is 
necessary b efore ru ling o ut 
moisture l oss as  t he r eason f or 
shortweight. 

36 2.3.9.d. 
B28 

What should you do 
when a sample is in 
the moisture allowance 
(gray) area? 

Add the following title 
 

 

d. What should you do when a sample is in 
the moisture allowance (gray) area? 

When t he av erage er ror o f a l ot o f f resh 
poultry, f ranks, or  h ot dogs  from a  U SDA-
inspected p lant

 

 is minus, bu t doe s n ot 
exceed t he e stablished “moisture allowance” 
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or “ gray ar ea,” co ntact t he appropriate 
USDA o fficial a nd/or packer o r plant 
management personnel t o d etermine w hat 
information i s a vailable o n th e lo t in  
question.  Q uestions to th e USDA o fficial 
and/or

Change the note to read: 

 plant management r epresentative 
may include: 

 
Note:  If USDA or the plant management has 
data o n t he l ot, such d ata may help t o 
substantiate th at th e “lot” had met the net 
content r equirements at  the p oint o f 
manufacture. 

37 2.3.9.d. 
B29 

What should you do 
when a sample is in 
the moisture allowance 
(gray) area? 

Reasonable   deviations f rom net q uantity o f 
contents cau sed b y t he l oss o r g ain o f 
moisture from t he p ackage ar e p ermitted 
when cau sed b y o rdinary and cu stomary 
exposure to conditions that occur under good 
distribution practices. 

Borax 

38 2.4.b. 
B30 

How is the volume 
determined? 

Step 3. 
 
Compare the net volume of the commodity in 
the package with the volume declared on the 
package.  T he volume d eclaration must n ot 
is n ot l ocated appear on t he p rincipal 
display panel.  Instead, it will appear on the 
back o r s ide o f t he pa ckage a nd may 
appear as:

Deleted 2530 cm

  The following example is how 
the declaration of volume should appear. 

3 because that example 
caused confusion.  The actual values on 
boxes o f b orax v ary with t he p ackage 
size, w hich m ay change f requently for 
marketing reasons. 

The Determination of Drained Weight  

39 2.5. 
B31 Equipment 

 For canned tomatoes a U.S. Standard 
test s ieve w ith 1 1.2 mm ( 7/16

 

 in) 
openings must be used 

The A OAC ( Association o f O fficial 
Analytical Chemists) test procedure that 
the FDA u ses for drained weight 
determinations requires a different sieve 
size f rom what i s r equired i n t he 
handbook t o be  used for c anned 
tomatoes.  A note was added to HB 133 
so that th e requirement m atches th e 
sieve size f or can ned t omatoes i n 
AOAC 968.30 “ Canned Vegetables 
Drained Weight Procedure.” 

Drained Weight for Glazed or Frozen Foods 

40 2.6. 
B32 

Drained Weight for 
Glazed or Frozen 

Foods 

2.6. Determining the net weight of ice-
encased f rozen f oods a nd i ce g lazed 
products.

 

 Drained We ight for G lazed o r 
Frozen Foods 

Comment f rom W WMA:  W e b elieve 
this p rocedure is  tr uly i ntended f or a ll 
frozen foods as  i ndicated b y t he 
existing title.  W e have made extensive 
amendments to include additional foods 
and freezing methods a nd believe it 
more c losely r eflects t he i ntent o f t he 
section and the current marketplace. 
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41 2.6. 
B32 

Drained Weight for 
Glazed or Frozen 

Foods 
 

Comment from NEWMA:  Section 2.6. 
specifically references the use of glaze 
with frozen s eafood.  G lazed ch icken 
wings a re b eing seen i n t he 
marketplace.  It w as s uggested th at 
wording be  a dded t o i nclude ot her 
glazed p roducts s uch a s f rozen 
(glazed?) chicken. 

42 2.6.a. 
B32 

How is the drained 
weight of frozen 

shrimp and crabmeat 
determined? 

a. How is the drained weight of frozen shrimp 
(e.g., 2.27 kg (5 lb) frozen block of shrimp)   
and crabmeat determined? 

43 2.6.a. 
B32 

How is the drained 
weight of frozen 

shrimp and crabmeat 
determined? 

a. How is should the drained net weight o f 
frozen s hrimp (e.g., 2 .27 kg ( 5 lb) bl ock o f 
shrimp), and crabmeat, meat or  p oultry, 
and s imilar p roducts en cased i n i ce a nd 
frozen into blocks or solid masses (i.e., not 
individually glazed) be

Comment from WWMA:  Is this 
procedure t ruly i ntended f or all f rozen 
foods a s i ndicated b y t he t itle or  on ly 
SEAFOOD, as indicated b y the 
example?  W e b elieve this s ection 
needs clarification.  determined? 

44 2.6.a. 
B32 

How is the drained 
weight of frozen 
shrimp and crabmeat 
determined? 

First paragraph, second sentence: 
 
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  n ot p laced 
in a plastic bag). 

45 2.6.a. 
B32 

How is the drained 
weight of frozen 
shrimp and crabmeat 
determined? 

When d etermining t he net weight o f f rozen 
shrimp, crabmeat, meat o r p oultry 
products, o r s imilar products th at a re 
encased i n i ce a nd f rozen i nto b locks o r 
solid masses

Recommendation from WWMA 

, use t he t est equipment a nd 
procedure provided below. 

46 2.6.a. 
B33 

How is the drained 
weight of frozen 
shrimp and crabmeat 
determined? –  Test 
Equipment  

• Water s ource an d h ose with a n 
approximate f low r ate of  4 L t o 
15 L (1 gal to 4 gal) per minute for 
thawing bl ocks a nd o ther 
products

 
 flow rate 

• Sink or other receptacle [i.e., bucket 
with a c apacity of  approximately 
15 L ( 4 gal) bucket] 

 

for th awing 
blocks and other products 

• A w ire m esh basket (used f or 
testing large frozen b locks o f 
shrimp)

 

 or o ther c ontainer that i s 
large enough to hold the contents of 
1 package ( e.g., 2.27 kg o r [ 5 lb] 
box of  s hrimp) a nd h as op enings 
small enough to retain all pieces of 
the product (e.g., an expanded metal 
test t ube b asket l ined with s tandard 
16-mesh screen) 

 



L&R Committee 2010 Interim Agenda 
Appendix A – Handbook 133, Proposed Amendments and Editorial Changes 

 L&R - A19 

Line 
item 

# 

Section # 
& Page # Title Action Comments 

47 2.6.a. 
B33 

How is the drained 
weight of frozen 
shrimp and crabmeat 
determined? –  Test 
Equipment 

• A w ire m esh basket (used f or 
testing large frozen b locks o f 
shrimp or other products)

 

 or other 
container t hat i s l arge e nough t o 
hold t he c ontents of  1  package 
(e.g., 2.27 kg o r [ 5 lb] b ox of  
shrimp) a nd ha s o penings s mall 
enough t o r etain al l p ieces of t he 
product (e.g., an expanded metal test 
tube b asket l ined with s tandard 
16-mesh screen) 

Recommendation from WWMA 

48 2.6.a. 
B33 

How is the drained 
weight of frozen 
shrimp and crabmeat 
determined? – Test 
Procedure 

Step 1: 
 
Place t he u nwrapped f rozen s hrimp, or 
crabmeat, or meat, p oultry, or  s eafood 
product

Recommendation from WWMA 

 in t he wire mesh b asket a nd 
immerse in a 1 5 L (4 gal) or larger container 
of fresh water at a temperature between 23 °C 
to 29 °C (75 °F to 85 °F). 

49 2.6.b. 
B33 

How is the net weight 
of glazed raw seafood 
and fish determined? 

b. H ow i s t he net weight of frozen, glazed 
raw seafood, and fish, p oultry, meat, or  
similar products

 

 determined? 

50 2.6.b. 
B34 

How is the net weight 
of glazed raw seafood 
and fish determined? 

 

Comment from NEWMA:  S ection 2.6. 
specifically references the use of glaze 
with f rozen s eafood.  G lazed ch icken 
wings a re b eing seen i n t he 
marketplace.  It w as s uggested that 
wording be  a dded t o i nclude ot her 
glazed p roducts s uch a s f rozen 
(glazed?) chicken. 

51 2.6.b. 
B34 

How is the net weight 
of glazed raw seafood 
and fish determined? 

For frozen, glazed s eafood, and fish, 
poultry, o r meat products, o r s imilar 
products,

Recommendation from WWMA 

 determine t he n et weight af ter 
removing the gl aze us ing the f ollowing 
procedure. 

52 2.6.b. 
B34 

How is the net weight 
of glazed raw seafood 
and fish determined? –
Equipment 

Use t he eq uipment l isted i n S ection 2.6. 
Determining the net weight of frozen, ice-
glazed pr oducts

Recommendation from WWMA 

 Drained We ight f or 
Glazed or Frozen Foods 

 
Title ch ange i f ag reed u pon i n S ection 
2.6 

53 2.6.b. 
B34 

How is the net weight 
of glazed raw seafood 
and fish determined? – 

Test procedures 

Step 2: 
 
Weigh sieve and receiving pan.  R ecord this 
weight on a worksheet as “sieve pan

 

 weight.” 
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54 2.6.b. 
B35 

How is the net weight 
of glazed raw seafood 
and fish determined? – 
Test procedures 

Step 3: 
 
Remove each package from low temperature 
storage; o pen i t immediately an d p lace the 
contents under a g entle s pray of co ld water.  
Handle t he pr oduct w ith c are to a void 
breaking breakage the pr oduct.  Continue 
the spraying process until all ice glaze, that is 
seen o r felt i s r emoved.  In g eneral, t he 
product should remain rigid; however, the ice 
glaze on certain products, usually smaller 
sized c ommodities, s ometimes c annot b e 
removed without defrosting partial thawing 
of the product.  N onetheless, r emove all the 
ice glaze, because it may be is 

 

a substantial 
part of the package weight. 

55 2.6.b. 
B35 

How is the net weight 
of glazed raw seafood 
and fish determined? – 

Test procedures 

Step 4: 
 

 

Transfer the product to the weighed sieve. 

56 2.6.b. 
B35 

How is the net weight 
of glazed raw seafood 
and fish determined? – 

Test procedures 

Step 5: 
 
At t he e nd o f t he dr ain t ime i mmediately 
transfer t he en tire p roduct t o t he t ared 
pan f or weighing t o de termine t he ne t 
weight.  Place the product and sieve pan on 
receiving pan the scale and weigh.  R ecord 
this weight on a worksheet as the “sieve pan

 

 
+ product weight.” 

57 2.6.b. 
B35 

How is the net weight 
of glazed raw seafood 
and fish determined? – 

Test procedures 

Step 6: 
 
The net weight of the product is equal to the 
weight o f t he p an plus t he s ieve plus t he 
product ( record i n S tep 5) m inus the “ sieve 
pan

 

 weight” (recorded in step 2). 

58 2.6.b. 
B35 

How is the net weight 
of glazed raw seafood 
and fish determined? – 

Test procedures 

Step 7: 
 
Repeat steps 3 through 6 for each package in 
the s ample, cl eaning and d rying the s ieve 
and cleaning a nd dr ying

 

 the r eceiving p an 
between package measurements. 
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Chapter 3 
Gravimetric Test Procedure for Liquids 

59 3.1.f. 
B37 

 

Table 3-1. Reference Temperatures for Liquids 

If the Liquid Commodity is The reference 
temperature is Reference 

Frozen food labeled by volume (e.g., fruit juice) −18 °C (0 °F)  

Food that must be kept refrigerated (e.g., milk and other 
dairy products.  Usually labeled “Keep Refrigerated”)   

Beer 3.9 27 CFR, part 7.10  4 °C (39.1 °F) 
Distilled spirits or petroleum 15 15.56 27 CFR, part 5.11  °C (60 °F) 
Unrefrigerated products (e.g., includes liquids sold un-
chilled, such as soft-drinks and wine) 20 °C (68 °F) 27 CFR, part 4.1(b) 

 

60 3.2. 
B39 Test Procedure 

Step 4: 
 
Tilt the flask gradually so the flask walls are 
splashed a s l ittle a s p ossible as t he f lask

 

 is 
emptied. 

Other Volumetric Test Procedures 

61 3.4.a. 
B42 

What other methods 
can be used to 
determine the net 
contents of packages 
labeled by volume? – 
Test Equipment 

Plastic disks… change the second to last 
sentence and add the last sentence. 
 

• Each disk must have a 20 mm (¾ in) 
diameter hole through its center and 
a series of 1.5 mm (1/16 in) diameter 
holes 25  mm ( 1 in) apart ar ound 
the pe riphery o f t he di sk a nd 
3 mm ( 1/8 in) from t he o uter ed ge.  
All edges must be smooth

 

. 

62 3.4.b. 
B42 

How is the volume of 
oils, syrups, and other 
viscous liquids that 
have smooth surfaces 
determined? 

2. B ring t he t emperature o f both t he l iquid 
and the water to b e u sed t o measure t he 
volume o f t he l iquid t o the r eference 
temperature specified in Table 3-1. Reference 
Temperatures f or Liquids.  

 

Verify w ith a  
thermometer that product has maintained 
the reference temperature. 

Mayonnaise and Salad Dressing 

63 3.5 
B43 New 

3.5 How is the volume of mayonnaise, salad 
dressing

 
, and o ther w ater i mmiscible 

products that do not have smooth and level 
surfaces determined? 

Peat Moss 

64 3.10.a. 
B55 

How are packages of 
peat and peat moss 
labeled by compressed 
volume testing? 

 Take t hree measurements ( both e nds a nd 
middle) o f e ach di mension a nd c alculate 
their a verage.  Multiply t he a verages t o 
obtain the compressed cubic volume. 
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 3.10.a 
B25 

How are packages of 
peat and peat moss 
labeled by compressed 
volume testing? 

Modify the second sentence to add the 
double-underlined word and graphic:   

 
 

 

For each dimension (length, width, height) 
take three equidistant measurements, take 
the average of each respective dimension 
and multiply to determine the cubic 
measure as follows: 

 

Average height x average width x average 
length = cubic measurement 

Recommendation from t he W WMA 
2009 Annual meeting 

 

 
 

 
 
 

Ice Cream Novelties 

65 3.12. 
B58 Ice Cream Novelties 

 Note:  T he f ollowing pr ocedure c an be  
used t o t est p ackaged products t hat ar e 
solid or semisolid and that will not dissolve 
in, mix with, absorb, or be absorbed by the 
fluid i nto w hich t he pr oduct w ill be  
immersed.  For example, ice cream labeled 
by volume can be tested using ice water or 
kerosene as the immersion fluid. 

66 3.12. 
B58 Ice Cream Novelties 

Recommendation from WWMA Exception – Pelletized ice cream are beads 
of i ce crea m w hich a re q uick f rozen w ith 
liquid n itrogen.  T he b eads a re rel atively 
small, but can vary in shape and size.  O n 
April 17, 2009 t he F DA issued a  l etter 
stating t hat t his pr oduct i s c onsidered 
semisolid food, in accordance with 21 CFR 
101.105(a).  T he F DA al so addresses t hat 
the appropriate net quantity of content 
declaration f or p elletized i ce crea m 
products be in terms of net weight. 
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Fresh Oysters Labeled by Volume 

67 3.13.a. 
B64 

Test Equipment 
 

Area:  1935  cm2 (300 in2) o r more f or each  
3.78 L (1 gal) of oysters (

 
Note:  Strainers of 

smaller a rea d imensions a re p ermitted t o 
facilitate testing smaller containers.) 
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Good Measurement Practices   

1a 1.7.(2) 
B7 

Certification 
Requirements for 
Standards and Test 
Equipment 

This must be  don e a ccording t o t he 
calibration p rocedures a nd o ther 
instructions f ound o n NIST’s L aboratory 
Metrology a nd C alibration P rocedures 
website  a t http://ts.nist.gov/ 
WeightsAndMeasures/CalibrationProcedu
res.cfm in N IST Handbook 145, 
“Handbook f or t he Q uality A ssurance of  
Metrological M easurements,”or using

 

 
other r ecognized p rocedures ( e.g., those 
adopted f or u se by  a  s tate weights a nd 
measures laboratory). 

Amended t his s ection t o r efer u sers t o 
NIST’s C alibration P rocedures website 
which pr ovides i nformation o n 
laboratory t est p rocedures.  M any o f 
those o n t he website s upersede t hose i n 
NIST H andbook 145 w hich is c ited in  
current t ext.  T he i nformation p resented 
at th is U RL is  r egularly updated b y th e 
Weights a nd M easures D ivision 
Metrology Group.  S tate laboratories use 
this a s a p rimary source f or cal ibration 
information. 

Measurement Standards and Test Equipment 

2a 2.2.f.(3) 
B11 

 
Which performance 
tests should be 
conducted to ensure 
the accuracy of a 
scale? – Shift Test 
 

Bench S cales o r B alance use a t est l oad 
equal to one-half third of the “maximum test 
load” used for the “increasing-load test.”  For 
bench scales (see Diagram 1. “Bench Scales 
or B alance”), place apply the te st lo ad as 
nearly a s p ossible a t t he c enter o f e ach 
quadrant o f the load receiving e lement as 
shown i n D iagram 1. “ Bench S cale o r 
Balance.”

 

 in t he cen ter o f f our s eparate 
quadrants, equidistant between the center 
and edge of the load-receiving element and 

For E qual A rm B alances u se a t est l oad 
equal t o o ne-half ca pacity cen tered 
successively at f our po ints positioned 
equidistance be tween t he c enter a nd t he 
front, l eft, b ack, a nd ri ght edges o f ea ch 
pan as shown  determine t he accuracy in 
each quadrant for (see Diagram 2. “Equal-
Arm B alance).”  F or ex ample, where t he 
load-receiving e lement is a  r ectangular o r 
circular shape, place the test load in the 
center o f the area represented by the shaded 
boxes in the following diagrams

Amended th is s ection to  r eflect th e 
changes made i n 2 007 t o t he s hift t est 
procedures in NIST HB 44, Section 2.20. 
Scales u nder N.1.3.7.  All O ther 
Scales….  The change in HB 44 reduced 
the te st-load t o 

. 

1/3

 

 maximum n ominal 
capacity a nd a mended t he r equirement 
on placement of the test load on the load 
receiving el ement.  T he t est p attern i n 
Diagram 1 has b een c hanged t o r eflect 
the new requirement. 

http://ts.nist.gov/WeightsAndMeasures/CalibrationProcedures.cfm�
http://ts.nist.gov/WeightsAndMeasures/CalibrationProcedures.cfm�
http://ts.nist.gov/WeightsAndMeasures/CalibrationProcedures.cfm�
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Diagram 1. Bench Scales or Balance  Diagram 2. Equal-Arm Balance 

  
 
Measurement Standards and Test Equipment 

3a 2.2.(3)g. 
B12 

Which Standards 
Apply to Other test 
Equipment. 

Add the URL: 
 
These publications may be obtained from the 
Weights an d M easures Division 
(https://www.nist.gov/owm)

 

 or the U .S. 
Government Printing Office. 

Basic Inspection Procedure and Recordkeeping 

4a 2.3.3.b. 
B15 

Where are Maximum 
Allowable Variations 
found? 

Added a  missing bul let and r eference t o 
“Table 2-9.” 
 

• packages b earing a U SDA s eal o f 
inspection – Meat an d P oultry  “See 
Table 2-9.” 

NIST in error missed this during editorial 
review of published HB 133. 

Tare Procedures 

5a 2.3.5.a.(1) 
B17 Used Dry Tare 

Note:  W hen t esting f rozen foods with t he 
Used D ry T are a pproach, t he f rost found 
inside frozen food p ackages i s i ncluded as  
part of the net contents. 

Within HB 133 3rd Edition, Section 3.12. 
Frozen Food and Other Frozen Products 
the following note was omitted from the 
4th Edition print. 

Moisture Allowances 

6a 2.3.8.b. 
B23 

Table 2-3 Moisture 
Allowances 

Corrected a misprint i n t he moisture 
allowance for p ackages o f fresh p oultry to  
read 3 %. 

NIST in error missed this during editorial 
review of currently published HB 133. 

Other Volumetric Test Procedures 

7a 3.4. 
B42 

What other methods 
can be used to 
determine the net 
contents of packages 
labeled by volume? 

Updated standards 
 
 Class A 500 mL buret that conforms 

to A STM E 28794-2(2007)

 

, 
“Standard S pecification f or 
Laboratory Glass Graduated Burets” 

 Class A P ipets, c alibrated “ to 
deliver” th at c onform to  ASTM 
E969 95-02(2007)

 

, “Standard 
Specification f or G lass V olumetric 
(Transfer) Pipets” 
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Test Viscous Materials 

8a 3.9 
B53 

Such as Caulking 
Compounds and 
Pastes 

Update Standard: 
 
Calibrate t he d ensity c up gravimetrically 
with r espect to  th e c ontained v olume using 
the p rocedure i n ASTM E 542-9401(2007)

Update standard 

, 
“Standard P ractice f or Calibration o f 
Laboratory Volumetric Apparatus.” 

Peat Moss 

9a 3.10.b. 
B55 

How are packages of 
peat and peat moss 
labeled by compressed 
volume tested? 

Update the standard in the second question. 
 
The procedure is based on ASTM D2978-90 
03

Update ASTM standard 

, “Standard Method of Test for Volume of 
Processed Peat Materials.” 

Mulch and Soils Labeled by Volume 

10a 3.11.b. 
B57 

Mulch and Soils 
Labeled by Volume 

Modify ta ble – The t able f ormat was 
simplified and the S I u nits were ch anged to 
millimeters. 

 

Table 3-4. Specifications for Test Measures for Mulch and Soils 

Nominal Volume of 
Test Measure 

 
Interior Wall Dimensions * 

Marked 
Intervals on 

Interior 
Walls *** 

Volume 
Equivalent of 

Marked 
Intervals 

Length Width Height **   
30.2 L (1.07 ft3) for 
testing packages that 

contain less than 28.3 L 
(1 ft3

203.2 mm (8 in) 

 or 25.7 dry qt) 

736.6 mm 
(29 in) 

12.7 mm 

524.3 mL 

(½ in) 

(32 in3) 

28.3 L (1 ft3) 

1 179.8 mL 

304.8 mm (12 in) 

(72 in3) 56.6 L (2 ft3) 406.4 mm 
(16 in) 

228.6 mm 
(9 in) 

1 219.2 mm 
(48 in) 

84.9 L (3 ft3) 
Measures are typically constructed of 12.7 mm 1.27 cm(½ in) marine plywood.  A transparent sidewall is useful for 
determining the level of fill, but must be reinforced if it is not thick enough to resist distortion.  If the measure has a 
clear front, place the level gage at the back (inside) of the measure so that the markings are read over the top of the 
mulch. 

 

11a 3.11.d. 
B58 

Mulch and Soils 
Labeled by Volume 
– How are package 
errors determined? 

Package Error = Package Net Volume− 
Labeled volume 

NIST in error left out the “−” during the 
editorial r eview o f t he c urrently 
published HB 133. 

Test Procedure for Cylinders Labeled by Volume 

12a 3.14.2.a. 
B68 

How is it determined 
if the containers meet 
the package 
requirements using the 
volumetric test 
procedure? 

Change #5 to read as follows: 
 
Using NIST Technical Note 1079 “Tables of 
Industrial Gas Container C ontents a nd 
Density for O xygen, A rgon, N itrogen, 
Helium, a nd H ydrogen” 

Added website information 

(available on -line 
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at (www.nist.gov\owm), determine the value 
(SCF/CF) f rom t he co ntent t ables at  t he 
temperature a nd p ressure o f t he c ylinder 
under test. 

13a 3.15. 
B69 Firewood Editorial:  M ake 3 .15. M ain T itle, s ubtitle 

firewood categories. 
 

Chapter 4 
Packages Labeled by Count of More than 50 Items 

14a 4.4. 
B76 

Packages Labeled by 
Count of More than 
50 Items – Audit 
Procedure 

Step 9:  A dded a  minus symbol t o t he 
equation b etween Actual Package G ross 
Weight and Nominal Gross Weight. 

NIST in error left out the “−” during the 
editorial review o f t he c urrently 
published HB 133 

Special Test Requirements for Packages Labeled by Linear or Square Measure (Area) 

15a 4.6. 
B80 

Are there special 
measurement 
requirements for 
packages labeled by 
dimensions? 

Updated Standard: 
 
When t esting yarn a nd t hread a pply t ension 
and u se t he specialized eq uipment s pecified 
in ASTM D 1907-907

Updated ASTM Standard 

, “S tandard T est 
Method f or Linear D ensity of Y arn ( Yarn 
Number) by the Skein Method,” in 
conjunction with t he s ampling pl ans a nd 
package r equirements d escribed i n t his 
handbook. 

Polyethylene Sheeting 

16a 4.7. 
B82 

Which procedures are 
used to verify the 
declarations on 
polyethylene sheeting 
and bags? – Test 
Procedure 

Step 3: 
Updated the year (98) of approval referenced 
in ASTM Standard D 1505 98-03

Updated ASTM Standard 

, “Standard 
Method of Test for Density of Plastics by the 
Density Gradient Technique.” 

Packages Labeled by Linear or Square (Area) Measure 

17a 4.8. 
B87 

Packages Labeled by 
Linear or Square 
(Area) Measure. – 
Test Procedure 

Step 11:  A dded a  minus symbol to the 
equation between Package Gross Weight and 
Nominal Gross Weight. 

NIST in  e rror le ft out the “-” during t he 
editorial r eview o f t he c urrently 
published HB 133. 

Baler Twine – Test Procedure for Length 

18a 4.9. 
B89 Equipment 

Step 5:  Added a  minus symbol t o t he 
equation between (Package G ross W eight 
and Nominal Gross Weight.) 

NIST in error left out the “−” during the 
editorial r eview o f t he c urrently 
published HB 133. 
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Appendix A. Table 
Table 1-1. Agencies Responsible for Package Regulations and Applicable Requirements 

19a A2 Alcohol, Tobacco, 
Products 

U.S. Bureau of Alcohol, Tobacco, and 
Firearms and state and local weights and 
measures 
 

http:// www.atf.gov 
http://www.atf.treas.gov 

 

 
20a 

 

Table 2-1. Sampling Plans for Category A 
1 2 3 4 5 6 

Inspection Lot 
Size 

Sample 
Size 

Sample Correction 
Factor 

Number of Minus 
Package Errors 

Allowed to Exceed 
the MAV * 

Initial Tare Sample Size ** 

Glass and 
Aerosol 

Packages 

All Other 
Packages 

1 1 Apply MAV  
 
 
 
 
 
 

0* 

 
 
 
 
 
 
 

2 

 
 
 
 
 
 
 

2 

2 2 8.9845 
3 3 2.484 
4 4 1.591 
5 5 1.2412 
6 6 1.05049 
7 7 0.925 
8 8 0.836 
9 9 0.769 

10 10 0.715 
11 11 0.672 

12 to 250 12 0.635 
251 to 3 200 24 0.422 3 More than 3 200 48 0.291 1* 0 

* For mulch and soils packaged by volume, see Table 2-10. Exceptions to the Maximum Allowable Variations – 
1 package may exceed the MAV for every 12 packages in the sample. 
 
** If sample size is 11 or fewer, the initial tare sample size and the total tare sample size is 2 samples. 
(Amended 2001) 

 

Appendix B. Random Numbers Tables 

21a B115 The Random Number 
Table 

The random number tables in Appendix B 
are composed of the digits from 0 through 9, 
with approximately equal frequency of 
occurrence.  This appendix consists of 
8 pages.  On each page digits are printed in 
blocks of five columns and blocks of five

 

 
rows.  The printing of the table in blocks is 
intended only to make it easier to locate 
specific columns and rows 

http://www.atf.treas.gov/�
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Appendix C. Glossary  

22a B127 Glossary 

sample correction factor. Students'  " t"  
value for  a one sided test at the 3 %  
confidence level and n is the sample size. 
The factor as computed is the ratio of the 
97.5th

 

 quantile of the student’s 
t-distribution with (n-1) degrees of 
freedom and the square root of n where n 
is the sample size. 

sample error limit (SEL).  A statistical 
value c omputed b y multiplying t he s ample 
standard d eviation t imes th e s ample 
correction f actor f rom Column 3 o f 
Table 2-1. Category A – Sampling Plans for 
the appropriate sample size.  The SEL value 
allows for t he u ncertainty b etween t he 
average er ror o f t he sample and the average 
error of th e in spection lo t with a n 
approximately 97.5

 

 % level of confidence.  
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Chapter 1.  General Information 
 
1.1. Scope 
 
Routine verification of  t he ne t con tents of packages is an important pa rt of any weights and measures 
program t o facilitate v alue com parison and fair co mpetition.  C onsumers ha ve t he r ight t o e xpect 
packages to bear accurate net content information.  Those manufacturers whose products are sold in such 
packages have the right to expect that their competitors will be required to adhere to the same laws and 
regulations. 
 

standards. 

The procedures in t his h andbook a re r ecommended f or us e t o v erify t he n et qua ntity of  c ontents of 
packages k ept, of fered, o r e xposed for sale, o r s old by  w eight, m easure (including v olume, a nd 
dimensions), or count at any location (e.g., at the point-of-pack, in storage warehouses, retail stores, and 
wholesale outlets). 
 

a. W her e and when When and where to use package
 

 checking procedures? 

An effective program will typically include testing at each of the following levels. 
 

(1) Point-of-pack 
 
Testing packages at the “point-of-pack” has an immediate impact on the packaging process.  U sually, a 
large num ber of p ackages of a s ingle pro duct ar e a vailable f or t esting at  on e pl ace.  T his allows the 
inspector to verify that the packer is following current good packaging practices.  Inspection at the point-
of-pack a lso p rovides t he opportunity t o e ducate the pa cker a bout the l egal r equirements that p roducts

 

 
must meet and may pe rmit r esolution of any net content issues or o ther problems t hat arise during the 
testing.  P oint-of-pack testing is not always possible because packing locations can be in other states or 
countries.  Work with other state, county, and city jurisdictions to encourage point-of-pack inspection on 
products manufactured in their geographic jurisdictions.  Point-of-pack inspections cannot entirely replace 
testing at wholesale or retail outlets, because point-of-pack inspections do not include imported products 
or the possible effects of product distribution and moisture loss.  Point-of-pack inspections only examine 
the manufacturing process.  Therefore, an effective testing program will also include testing at wholesale 
and retail outlets. 

(2) Wholesale 
 
Testing packages at a distribution warehouse is an alternative to testing at the point-of-pack with respect 
to being able to test large quantities of and a variety of products.  Wholesale testing is a very good way to 
monitor products imported from other countries and to follow up on products suspected of being underfilled 
based on c onsumer c omplaints or  findings made dur ing ot her i nspections, i ncluding t hose done  a t r etail 
outlets. 
 

(3) Retail 
 

Testing packages at retail outlets evaluates the soundness of the manufacturing, distributing, and retailing 
processes of the widest variety of goods at a single location.  It is an easily accessible, practical means for 
state, c ounty a nd c ity jurisdictions to m onitor packaging pr ocedures a nd t o de tect pr esent or  po tential 
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problems.  Generally, retail package t esting i s not conducive to checking l arge quantities of individual 
products of any single production lot.  Therefore, follow-up inspections of a particular brand or lot code 
number a t a  number of  r etail a nd w holesale ou tlets, a nd ul timately a t t he po int-of-pack are ext remely 
important aspe cts i n any pa ckage-checking sche me.  A fter t he ev aluation of an inspection lot i s 
completed, the jurisdiction should consider what, if any, further investigation or follow-up is warranted.  
At the p oint-of-sale, a large number of  processes may a ffect the quality or quantity of the product.  
Therefore, there may be  many r easons for a ny i nspection lot be ing out  of  c ompliance.  A  sh ortage i n 
weight or measure may result from mishandling the product in the store, or the retailer’s failure to rotate 
stock.  Shortages may also be caused through mishandling by a distributor, or failure of some part of the 
packaging pr ocess.  S hortages m ay al so be caused by  m oisture l oss (desiccation) i f t he p roduct is 
packaged in permeable media.  Therefore, being able to determine the cause of an error in order to correct 
defects is more difficult when retail testing is used. 
(Amended 2002) 
 

b. What products can be tested? 
 
Any commodity sold by weight, measure, or count may be tested.  The product to be tested may be chosen 
in several ways.  The decision may be based on different factors, such as (1) marketplace surveys 
(e.g., jurisdiction-wide surveys of all soft drinks or breads), (2) surveys based on sales volume, or (3) audit 
testing ( see Section 1.3. “Sampling P lans”) to cover as l arge a p roduct variety as possible at food, f arm, 
drug, hardware stores, or specialty outlets, discount and department stores.  Follow-up of possible problems 
detected in au dit t esting o r i n r eview o f p ast p erformance t ends to co ncentrate i nspection resources o n 
particular commodity types, brand names, retail or wholesale locations, or even particular neighborhoods.  
The e xpected be nefits f or t he publ ic m ust be  ba lanced a gainst t he c ost of  t esting.  E xpensive pr oducts 
should be tested because of their cost per unit.  H owever, inexpensive items should also be tested because 
the ov erall c ost t o i ndividual pur chasers may be c onsiderable ov er a n e xtended p eriod.  Store p ackaged 
items, which are usually perishable and not subject to other official monitoring, should be routinely tested 
because they are offered for sale where they are packed.  Products on sale and special products produced for 
local consumption should not be overlooked because these items sell quickly in large amounts. 
 
Regardless of where the test occurs, remember that it is the inspector’s presence in the marketplace through 
routine unannounced testing that ensures equity and fair competition in the manufacturing and distribution 
process.  Finally, always follow up on testing to ensure that the problems are corrected; otherwise, the initial 
testing may be ineffective. 
 
1.2. Package Requirements 
 
The n et qua ntity of cont ent st atement m ust be  “ac curate,” bu t r easonable va riations a re pe rmitted.  
Variations in package cont ents m ay be  a r esult o f de viations in filling.  T he l imits f or acceptable 
variations are based on current good manufacturing practices in the weighing, measuring, and packaging 
process.  The first requirement is that accuracy is applied to the average net contents of t he packages in 
the lot.  The second requirement is applied to negative errors in individual packages.  These requirements 
apply s imultaneously to the inspection of  all lots of  packages except as specified in “Exceptions to the 
Average and Individual Package Requirements” in this section. 
 

(1) Inspection Lot 
 
An “inspection lot” (called a “lot” in this handbook) is defined as a collection of identically labeled (except 
for quantity or identity in the case of random packages) packages available for inspection at  one  time.  
The collection of packages will pass or fail as a whole based on the results of tests on a sample drawn 
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from this co llection the lot

 

.  T his ha ndbook de scribes pr ocedures t o determine i f the p ackages i n an 
“inspection lot” contain the declared net quantity of contents and if the individual packages’ variations are 
within acceptable limits. 

(2) Average Requirement 
 
In general, the average net quantity of contents of packages in a lot must at least equal the net quantity of 
contents declared on the label.  Plus or minus variations from the declared net weight, measure, or count 
are permitted when they a re caused by unavoidable variations in weighing, measuring, or  counting the 
contents of individual packages that occur in current good manufacturing practice.  Such variations must 
not be permitted to the extent that the average of the quantities in the packages of a particular commodity 
or a lot of the commodity that is kept, offered, exposed for sale, or sold, is below the stated quantity.  (See 
Section 3.7. “Pressed and Blown Glass Tumblers and Stemware” and Section 4.3. “Packages Labeled by 
Count of 50 Items or Fewer” for exceptions to this requirement.) 
 

(3) Individual Package Requirement 
 

The variation of individual package contents from the labeled quantity must not be “unreasonably large.”  
In this handbook, packages that are underfilled by more than the Maximum Allowable Variation specified 
for the package are considered unreasonable errors.  Unreasonable shortages are not generally permitted, 
even when overages i n other p ackages i n the sam e l ot, shipment or de livery co mpensate f or suc h 
shortage.  This handbook does not specify limits of overfilling (with the exception of textiles), which is 
usually controlled by the packer
 

 for economic, compliance, and other reasons. 

(4) Maximum Allowable Variation 
 

The limit of the “reasonable minus variation” for an individual package is called a “Maximum Allowable 
Variation” (MAV).  An MAV is a deviation from the labeled weight, measure, or count of an individual 
package beyond which the deficiency is considered an unreasonable minus error

 

.  Each sampling plan 
limits the number of negative package errors permitted to be greater than the MAV. 

(5) Deviations Caused by Moisture Loss or Gain 
 

Deviations from the net quantity of contents caused by the loss or gain of moisture from the package are 
permitted when they are caused by ordinary and customary exposure to conditions that normally occur in 
good di stribution pr actice and t hat una voidably r esult i n c hange of  w eight or  measure.  A ccording t o 
regulations a dopted by  t he U .S. E nvironmental P rotection A gency, no moisture l oss is r ecognized on  
pesticides.  (See Code of Federal Regulations 40 CFR Part 156.10.) 

 
a. Why and when
 

 do we allow for moisture loss or gain? 

Some packaged products may lose or gain moisture and, therefore, lose or gain weight or volume after 
packaging.  T he a mount o f lost moisture loss depends upon t he na ture of the pr oduct, t he packaging 
material, the l ength of  time it is in d istribution, environmental conditions, and other f actors.  Moisture 
loss m ay oc cur even w hen m anufacturers f ollow g ood di stribution pr actices.  Loss o f w eight “due t o 
exposure” may include solvent evaporation, not just loss of water.  For loss or gain of moisture,apply the 
moisture allowances may be applied before or after the package errors are determined
 

. 
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WWMA Change last sentence above to read as follows 
For loss or gain of moisture, apply the moisture allowances after the package errors are 
determined.may be applied before or after the package errors are determined. 

 

 

To apply an allowance before determining package errors, adjust the Nominal Gross Weight (see 
Section 2.3. “Basic Test Procedure”) – Determine Nominal Gross Weight and Package Errors for 
Tare Sample, so the package errors are increased by an amount equal to the moisture allowance.  
This ap proach i s us ed t o ac count for m oisture l oss in bo th t he a verage a nd i ndividual pa ckage 
errors. 

CWMA Change paragraph above, first sentence 
To apply ana moisture allowance before determining package errors, adjust the Nominal 
Gross Weight.  (See Section 2.3. “Basic Test Procedure”) 

 
WWMA  
Note:  California officials question the need for accommodating both methods (before or after).  
This only presents opportunities for confusion.  Recorded package errors should be ACTUAL 
values.  Adjusted package errors on an inspection report cause concern for prosecutors when 
presenting the report in evidence.  The MLA should be applied to the MAV and the SEL only 
after determining package and average errors. 
 
We suggest removing the first paragraph (To apply an allowance...) and rewording the 
second paragraph (It is also permissible to apply...) as follows: 
 
Apply the moisture allowance after individual package and average errors are determined.  For 
example, a sample of a product subject to moisture loss might fail because the errors in 
several of the sample packages are determined to be unreasonable (i.e., the package error is 
greater than the Maximum Allowable Variation permitted for the package’s labeled quantity) or 
the average error is minus and outside the Sample Error Limit.  Adjust the MAV after the 
individual package errors are determined and adjust the SEL after average error is determined.  
Compare individual package errors to the adjusted MLA and the average error to the adjusted 
SEL. 

 
It is also permissible to apply the moisture allowances after individual package errors and average 
errors are determined.  For example, a sample of a product that could be subject to moisture loss 
might fail because the average error i s minus or  the error in several of the sample packages are 
found to be unreasonable errors ( i.e., the package error  i s greater than the Maximum Allowable 
Variation permitted for the package’s labeled quantity).to both the maximum allowable variations 
permitted for individual packages and the average net quantity of contents before determining the 
conformance of a lot  You c an apply an allowance a fter determining the errors by adding an 
amount equal to the moisture allowance to adjust the average error so the adjusted aver age er r or  
and individual package errors. 
 

pr ovide for  loss of moistur e fr om the sample packages. 

This handbook provides “moisture a llowances” for some meat and poul try products, f lour, and dry pe t 
food.  (See Chapter 2, T able 2-3. “Moisture Allowances”)  These al lowances are based on the premise 
that when the average net weight of a sample is found to be less than the labeled weight, but not by an 
amount that exceeds the allowable limit, either the lot is declared to be within the moisture allowance or 
more information must be collected before deciding lot compliance or noncompliance. 
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Test procedures for flour, some meat, and poultry are based on the concept of a “moisture allowance” also 
known as a “gray area” or “no decision” area.  (See Section 2.3, “Basic Test Procedure – Calculations”)  
When the average net weight of a sam ple is found to be less than the labeled weight, but not more than 
the boundary of the “gray area,” the lot is said to be in the “gray” or “no decision” area.  The gray area is 
not a  tolerance.  M ore information m ust be  c ollected be fore lot c ompliance o r nonc ompliance can b e 
decided.  A ppropriate enforcement should be  t aken on packages found short weight and outside of the 
“moisture allowance” or “gray area.” 
(Amended 2002) 
 

(6) Exceptions to the Average and Individual Package Requirements 
 
There is an exemption from the average requirement for packages labeled by count of 50 or fewer items.  
The reason for this exemption is that the package count does not follow a “normal” distribution even if 
the package is designed to hold the maximum count indicated by the label declaration (e.g., egg cartons 
and packages of chewing gum).  Another exception permits an “allowable difference” in the capacity of 
glass tumblers and stemware because mold capacity doesn’t follow a normal distribution. 
 
1.3. Sampling Plans 
 
This handbook contains two sampling plans to use to inspect packages:  “Category A” and “Category B.”  
Use the “Category B” Sampling Plans to test meat and poultry products at point-of-pack locations that are 
subject to U .S. D epartment of  A griculture F ood S afety a nd I nspection S ervice ( FSIS) r equirements.  
When testing all other packages, use the “Category A” Sampling Plan. 
 

a. Why is sampling used to test packages? 
 
Inspections by w eights an d measures o fficials must prov ide t he pub lic w ith the g reatest b enefit a t t he 
lowest possible cost.  Sampling reduces the time to inspect a lot of packages, so a greater number of items 
can be i nspected.  N et co ntent inspection, us ing sa mpling pl ans for m arketplace surveillance, pr otects 
consumers who cannot verify the net quantity of contents.  This ensures fair trade practices and maintains 
a competitive marketplace.  It al so encourages manufacturers, distributors, and retailers to follow good 
manufacturing and distribution practices. 
 

b. Why is the test acceptance criteria statistically corrected and what are the confidence levels 
of the sampling plans? 

 
Testing a “sample” of packages from a lot instead of every package is efficient, but the test results have a 
“sampling v ariability” t hat m ust be  corr ected before de termining i f t he l ot pa sses or f ails.  T he 
“Category A” sam pling p lans give ac ceptable lots a 97  % or  be tter p robability of  passing.  A n 
“acceptable” lot is defined as one in which the “average” net quantity of contents of the packages equals 
or exceeds the labeled quantity.  T he “Category B” sampling plans give acceptable lots at  least a 50  % 
probability of passing.  The sampling plans used in this handbook are statistically valid.  That means the 
test a cceptance c riteria a re st atistically ad justed, so they ar e b oth valid and legally de fensible.  This 
handbook does not discuss the statistical basis, risk factors, or provide the operating characteristic curves 
for the sampling plans.  For information on these subjects, see explanations on “acceptance sampling” in 
statistical reference books. 
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c. Why random samples? 
 
A r andomly selected sample i s ne cessary t o ensure st atistical v alidity and reliable d ata.  This is 
accomplished by  us ing r andom nu mbers t o de termine w hich pa ckages a re c hosen f or i nspection.  
Improper collection of sample packages can lead to bias and unreliable results. 
 

d. May audit tests and other shortcuts be used to identify potentially violative lots? 
 
Shortcuts m ay be  us ed to speed the p rocess o f de tecting pos sible ne t con tent v iolations.  These audit 
procedures may include the following:  us ing smaller sample sizes, spot checks using tare lists provided 
by manufacturers, selecting samples without collecting a random sample.  These and other shortcuts allow 
spot checking of more products than is possible with the more structured techniques, but do not take the 
place of “Category A” or “Category B” testing. 
 

e. Can audit tests and other shortcuts be used to take enforcement action? 
 
No.  Do not take enforcement action using audit test results. 
 
If, after an audit test, there is suspicion that a lot of packages is not in compliance, use the appropriate 
“Category A” or “C ategory B” sam pling pl an to determine i f t he l ot complies w ith the p ackage 
requirements. 
 
1.4. Other R egulatory A gencies R esponsible for Package R egulations a nd A pplicable 

Requirements 
 
In the United States, several federal agencies issue regulations regarding package labeling and net contents.  
The U.S. Department of Agriculture regulates meat and poultry.  The Food and Drug Administration (FDA) 
regulates f ood, dr ugs, c osmetic pr oducts, a nd medical de vices unde r t he F ood, D rug, and C osmetic A ct 
(FDCA) and the Fair Packaging and Labeling Act (FPLA).  The Federal Trade Commission (FTC) regulates 
most non-food consumer packaged products as p art of the agency’s responsibility under the FPLA.  T he 
Environmental Protection A gency (EPA) regulates p esticides.  T he B ureau o f A lcohol, T obacco, an d 
Firearms (ATF) in the U.S. Department of the Treasury promulgates regulations for packaged tobacco and 
alcoholic beverages as part of its responsibility under the Federal Alcohol Administration Act. 
 
Packaged goods pr oduced f or di stribution a nd s ale also c ome unde r t he j urisdiction of  s tate a nd l ocal 
weights and measures agencies that adopt their own legal requirements for packaged goods.  Federal statutes 
set requirements that pre-empt state and local regulations that are or may be less stringent or not identical to 
federal regulation depending on t he federal law that authorizes the federal regulation.  The application of 
Handbook 133 procedures occurs in the context of the concurrent jurisdiction among federal, state, and local 
authorities.  T herefore, a ll agencies us ing t his ha ndbook s hould keep a breast of  t he r evisions t o f ederal 
agency regulations that may contain sampling or testing information not in  the regulations a t the time of 
publication of this handbook.  See Appendix A, Table 1-1. “Agencies Responsible for Package Regulations 
and Applicable Requirements” for information on the responsible agencies for package regulations and the 
requirements of  t his ha ndbook must be  us ed w hen t esting pr oducts c oncurrently s ubject t o p re-emptive 
federal regulations. 
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1.5. Assistance in Testing Operations 
 
If t he s torage, display, or location of any l ot o f p ackages r equires sp ecial eq uipment or  an  ab normal 
amount of  l abor f or i nspection, t he ow ner or  t he op erator o f t he bus iness m ust s upply t he e quipment 
and/or labor as required by the weights and measures official. 
 
1.6. Health and Safety 
 
This handbook cannot address all of the health and safety issues associated with its use.  The inspector is 
responsible for determining the appropriate safety and health practices and procedures before starting an 
inspection (e.g., contact the establishment’s health and safety official).  Comply with all handling, health, 
and safety warnings on package labels and those contained in any associated material safety data sheets.  
The inspector must also comply with federal, state, or local health and safety laws or o ther appropriate 
requirements i n e ffect a t the t ime a nd location of  t he i nspection.  C ontact y our supervisor t o ob tain 
information regarding your a gency’s health a nd safety policies and to o btain a ppropriate s afety 
equipment. 
 
1.7. Good Measurement Practices 
 
The procedures in this handbook are designed to be technically sound and represent good measurement 
practices.  To assist in documenting tests, we have included “model” inspection report forms designed to 
record the information. 
 

(1) Traceability Requirements for Measurement Standards and Test Equipment 
 
Each test procedure presented in this handbook includes a  l ist of  the equipment needed to perform the 
inspection.  The scales and other measurement standards used (e.g., balances, mass standards, volumetric, 
and linear m easures) t o co nduct any  t est m ust b e t raceable to the N ational Institute of  Standards a nd 
Technology (NIST).  S tandards must be used in the manner in which they were designed and calibrated 
for use. 
 

(2) Certification Requirements for Standards and Test Equipment 
 
All m easurement s tandards a nd test e quipment i dentified in this ha ndbook or  associated w ith t he t est 
procedures m ust be  c alibrated or  standardized before i nitial us e.  This m ust be done  a ccording t o the 
calibration pr ocedures a nd ot her instructions f ound on N IST’s L aboratory M etrology a nd C alibration 
Procedures w ebsite a t http://ts.nist.gov/WeightsAndMeasures/CalibrationProcedures.cfm or using other 
recognized p rocedures ( e.g., those adopted for use by  a st ate weights and measures laboratory).  After 
initial certification, the standards must be routinely recertified according to your agency’s measurement 
assurance policies. 

http://ts.nist.gov/WeightsAndMeasures/CalibrationProcedures.cfm�
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Chapter 2.  Basic Test Procedure – Gravimetric Testing 
 
2.1. Gravimetric Test Procedure for Checking the Net Contents of Packaged Goods 
 
The g ravimetric t est m ethod uses w eight m easurement to de termine the n et quantity of  c ontents o f 
packaged goods.  This handbook includes general test methods to determine the net quantity of contents 
of packages labeled in terms of w eight and special test methods for packages labeled in terms of f luid 
measure or count.  Gravimetric testing is the preferred method of testing most products because it reduces 
destructive testing while maximizing inspection resources. 
 
2.2. Measurement
 

 Standards and Test Equipment 

a. What type of scale is required to perform the gravimetric test method? 
 
Use a scale (for this handbook the term “scale” includes balances) that has at least 100 scale divisions.  It 
must have a load-receiving element of sufficient size and capacity to hold the packages during weighing.  
It also requires a sca le division no larger than 1

 

/6 of the Maximum Allowable Variation (MAV) for the 
package si ze be ing weighed.  T he MAV/6 requirement i s cr ucial to ensure t hat t he scale has adequate 
resolution to determine the net contents of the packages.  Subsequent references to product test criteria 
agreeing within one scale division are based on scale divisions that are equal to or on ly slightly smaller 
than the MAV/6. 

Example:  The MAV for packages labeled 113 g (0.25 lb) is 7.2 g (0.016 lb) 
 

(See A ppendix A, T able 2-5. “Maximum A llowable Variations (MAVs) for P ackages L abeled by 
Weight.”) 
 

MAV/6 is 1.2 g (0.002 lb).  In this example, a 1 g (0.002 lb) scale division would be the 
largest unit of measure appropriate for weighing these packages. 
 

b. How often should I verify the accuracy of a scale? 
 
Verify the accuracy of  a scale before each initial daily use, each use at a ne w location, or when there is 
any indication of abnormal equipment performance (e.g., erratic indications).  Recheck the scale accuracy 
if it is found that the lot does not pass, so there can be confidence that the test equipment is not at fault. 
 

c. Which accuracy requirements apply? 
 
Scales used to check packages must meet the acceptance tolerances specified for their accuracy class in 
the c urrent edition of  N IST H andbook 44 (HB 44) “Specifications, Tolerances, and Other T echnical 
Requirements f or Weighing and Measuring Devices.”  T he t olerances for C lass II and Class III di gital 
scales are presented in HB 44, Section 2.20. “Scales.” 
 
Note:  If the package checking scale is not marked with a “class” designation, use Table 2-1. “Class of 
Scale” to determine the applicable tolerance. 
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d. What considerations affect measurement accuracy? 
 
Always use good weighing and measuring practices.  For example, be sure to use weighing and 
measuring e quipment a ccording t o t he m anufacturer’s i nstructions a nd m ake s ure t he e nvironment i s 
suitable.  P lace scales and other measuring equipment (e.g., flasks and volumetric measures) on a rigid 
support and maintain them in a level condition if being level is a requirement to ensure accuracy. 
 

e. In testing, which tolerances apply to the scale? 
 
Do not use a sc ale if it has an error that exceeds the specified tolerance in any of t he performance tests 
described in the following section. 
 

Step: 
1. Determine the t otal num ber of  d ivisions ( i.e., the m inimum i ncrement or  g raduation 

indicated by t he s cale) o f the s cale by  di viding t he scale’s ca pacity by  t he mi nimum 
division. 

 
Example:  A scale with a capacity of 5000 g and a minimum division of 0.1 g ha s 
50 000 divisions. 

 
2. From Table 2-1. “Class of  Scale”, determine the class of t he scale us ing the minimum 

scale division and the total number of scale divisions. 
 

Example:  On a scale w ith a minimum division of 0.1 g and 50 000 total scale 
divisions the appropriate class of scale is “II.” 

 
Note:  If a scale is used where the number of scale divisions is between 5001 and 10 000 and the division 
size is 0.1  g or  greater and i s not marked with an accuracy Class II marking, Class III scale tolerances 
apply. 
 



L&R Committee 2010 Interim Agenda 
Appendix B – Draft, Handbook 133, Checking the Net Contents of Packaged Goods 

 L&R - B18 

Table 2-1. Class of Scale 

Value of Scale Division Minimum and Total Number of Divisions 1 Class of Scale 

1 mg to 0.05 g At least 100, but not more than 100 000 II 
0.1 g or more More than 5000, but not more than 100 000 II 
0.1 g to 2 g 

0.000 2 lb to 0.005 lb 
0.005 oz to 0.125 oz 

 
More than 100, but not more than 10 000 

 
III 

5 g or more 
0.01 lb or more 
0.25 oz or more 

 
More than 500, but not more than 10 000 

 
III 

1On some scal es, manufacturers de signated and marked the scal e w ith a v erification division (e) fo r 
testing purposes (e = 1 g and d = 0.1 g).  For scales marked Class II, the verification division is larger 
than the minimum displayed division.  The minimum displayed division must be differentiated from the 
verification scale division by an auxiliary reading means such as a vernier, rider, or at least a significant 
digit that is differentiated by size, shape, or color.  Where the verification division is less than or equal 
to the minimum division, use the verification division instead of the minimum division.  Where scales 
are made for use with mass standards (e.g., an equal arm balance without graduations on the indicator), 
the smallest mass standard used for the measurement is the minimum division. 

 
Step: 
3. Determine t he t olerance f rom T able 2-2. “Acceptance T olerances for C lass o f S cale 

Based on Test Load in Divisions” in divisions appropriate for the test load and class of 
scale. 

 
Example:  Determine the number of divisions for any test load by dividing the value 
of the mass standard being applied by the minimum division indicated by the scale.  
For e xample, if the s cale ha s a  m inimum di vision of  0.1  g a nd a  150 0 g m ass 
standard i s ap plied, the t est load is e qual t o 15  000 divisions ( 1500/0.1).  On a  
Class II scal e w ith a t est l oad between 10 000 a nd 20  000 divisions, T able 2-2. 
“Acceptance Tolerances for C lass of S cale Based on T est L oad in D ivisions” 
indicates the tolerance is plus or minus one division. 

 

Table 2-2. Acceptance Tolerances for Class of Scale Based on Test Load in Divisions 

Test Load in Divisions  
Tolerance Class II Scale Class III Scale 

 
0 to 5000 0 to 500 Plus or Minus 0.5 Division 

 
5001 to 20 000 501 to 2 000 Plus or Minus 1 Division 

 
20 001 or more 2001 to 4000 Plus or Minus 1.5 Divisions 

Not Applicable 4001 or more Plus or Minus 2.5 Divisions 
 



L&R Committee 2010 Interim Agenda 
Appendix B – Draft, Handbook 133, Checking the Net Contents of Packaged Goods 

 L&R - B19 

f. Which performance tests should be conducted to ensure the accuracy of a scale? 
 
Use the following procedures to verify the scale.  The following procedures, based on t hose required in 
NIST Handbook 44, have been modified to reduce the amount of time required for testing scales in field 
situations. 
 

(1) Increasing-Load Test 
 
Use certified mass standards to conduct an “increasing-load test” with all test loads centered on the load-
receiving el ement.  S tart t he t est w ith the de vice on zero and progress w ith increasing t est l oads t o a 
“maximum test load” of at least 10 percent more than the gross weight of the packages to be tested.  Use 
at least three different test loads of approximately equal value to test the device up to the “maximum test 
load.”  Verify the accuracy of the device at each test load.  Include the package tare weight as one of the 
test points. 
 

(2) Decreasing-Load Test 
 
For all types of scales, other than one with a beam indicator or equal-arm balance, conduct a “decreasing-
load test” with all test loads centered on the load-receiving element.  Use the same test loads used in the 
“increasing-load test” of this section, and start at the “maximum test load.”  Remove the test loads in the 
reverse order of the increasing-load test until all test loads are removed.  Verify the accuracy of the scale 
at each test load. 
 

(3) Shift Test 
 
Bench Scales or Balance use a test load equal to one-half third of the “maximum test load” used for the 
“increasing-load test.”  F or bench scales (see Diagram 1. “Bench Scales or Balance”) place apply the 
test load as nearly as possible at the center of each quadrant of the load receiving element as shown 
in Diagram 1. “Bench Scale or Balance.”

 

 in t he cen ter of f our separate q uadrants, equidistant 
between the center and edge of the load-receiving element and 

For E qual A rm Balances use a test l oad e qual t o one-half c apacity centered successively at f our 
points positioned equidistance between the center and the front, left, back, and right edges of each 
pan as shown  determine the accuracy in each quadrant for(see Diagram 2. “Equal-Arm Balance)

 

.”  For 
example, where the load-receiving element i s a r ectangular or ci rcular shape, place the test load in the 
center of the area represented by the shaded boxes in the following diagrams. 
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 Diagram 1. Bench Scales or Balance  Diagram 2. Equal-Arm Balance 
 

  
 

(4) Return to Zero 
 
Conduct the return to zero test whenever all the test weights from the scale are removed; check to ensure 
that it returns to a zero indication. 
 

g. Which standards apply to other test equipment? 
 
Specifications, tolerances, and other technical requirements for the other measurement standards and test 
equipment cited in this handbook are specified in the following NIST publications.  These publications 
may be  obt ained f rom t he Wei ghts and Measures Division (http://www.nist.gov/owm) or t he U .S. 
Government Printing Office. 
 

• Mass S tandards – Use N IST H andbook 105-1, “Specifications and Tolerances f or R eference 
Standards and Field Standard Weights and Measures – Field Standard Weights (NIST Class F)” 
(1990) 
 

• Volumetric Flasks and Cylinders – Use NIST Handbook 105-2, “Specifications and Tolerances 
for Reference Standards and Field Standard Weights and Measures – Field Standard Measuring 
Flasks” (1996) 
 

• Stopwatches – Use NI ST H andbook 105-5, “Specifications and Tolerances f or R eference 
Standards and Field Standard Weights and Measures – Field Standard Stopwatches” (1997) 
 

• Thermometers – Use N IST H andbook 105-6, “Specifications and Tolerances f or R eference 
Standards and F ield S tandard Weights a nd Measures – Specifications and Tolerances f or 
Thermometers” (1997) 

 
2.3. Basic Test Procedure 
 
The following steps apply when gravimetrically testing any type of packaged product except Borax and 
glazed or frozen foods.  I f the tested products contain Borax, refer to Section 2.4, “Borax.”  If glazed or 
frozen food is tested, refer to Section 2.6. “Drained Weight for Glazed or Frozen Foods.” 
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Step: 
1. Identify and define the inspection lot. 
 
2. Select the sampling plan. 
 
3. Select the random sample. 
 
4. Measure the net contents of the packages in the sample. 
 
5. Evaluate compliance with the Maximum Allowable Variation (MAV) requirement. 
 
6. Evaluate compliance with the average requirement. 

 
2.3.1. Define the Inspection Lot 
 
The official defines which packages are to be tested and the size of t he inspection lot.  The lot may be 
smaller o r l arger than the pr oduction l ot de fined b y t he pa cker.  O nly t ake action on the p ackages 
contained in the lot that has been defined. 
 
Note:  Normally, there w ill never b e access t o t he e ntire “production lot” f rom a m anufacturer.  The 
“inspection lo t” is  s elected from pa ckages tha t a re available for in spection/test a t a ny lo cation in th e 
distribution chain. 
 

Example:  An inspection lot should consist of all of the cans of a single brand of peach 
halves, labeled with a  net quantity of 453  g ( 1 lb).  When packages ar e tested in retail 
stores, it is not necessary to sort by lot code.  If lot codes are mixed during retail testing, 
be sure to record the lot codes for all of the packages included in the sample so that the 
inspector and other i nterested pa rties can follow up on the i nformation.  For special 
reasons, such as a large number of pa ckages or t he prior hi story of prob lems with t he 
product or store, the inspector may choose to define a lot as only one type of packaged 
product (e.g., ground beef).  Another reason to narrowly define the lot is if the results of 
an a udit t est i ndicate t he possibility of  a  s hortage i n one  pa rticular lot  c ode within a 
particular product. 

 
h. What is the difference between standard and random weight packages? 

 
Standard packages ar e t hose w ith identical net con tent de clarations s uch as co ntainers o f sod a i n 2  L 
bottles a nd 2.26 kg ( 5 lb) packages of f lour.  “ Random pa ckages” a re those w ith d iffering or  no fixed 
patterns of weight, such as packages of meat, poultry, fish, or cheese. 
 
2.3.2. Sampling Plans 
 

a. Where are sampling plans located for “Category A” inspections? 
 
Use Appendix A, Table 2-1. “Sampling Plans for Category A,” to conduct “Category A” inspections. 
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b. Where are sampling plans located for “Category B” inspections? 
 
Use Appendix A, Table 2-2. “Sampling Plans for Category B,” to conduct “Category B” inspections. 
 
2.3.3. Basic Inspection Procedure and Recordkeeping 
 

a. How are the specific steps of the Basic Test Procedure documented? 
 
Use an official inspection report to record the inspection information.  Attach additional worksheets, test 
notes, and other information as needed.  This handbook provides random and standard packaged products 
model inspection report forms in Appendix E, “Model Inspection Report Forms.”  R efer to Appendix E 
for sample instructions to the complete the forms box num bers.  M odify the model reports and the box 
numbers t o m eet y our agency’s ne eds.  O ther f ormats that c ontain m ore or  l ess information m ay be  
acceptable. 
 
Note:  Inspection reports should be legible and complete.  Good recordkeeping practices typically include 
record retention for a specified period of time (e.g., 1 to 3 years). 
 

Step: 
1. Record the product identity, packaging description, lot code, location of test, and other 

pertinent data. 
 
2. Record t he labeled n et qu antity of  c ontents i n B ox 1.  R ecord bo th m etric a nd i nch-

pound declarations if they are provided on the package label. 
 

Example:  If the labeled weight is 453 g (1 lb), record this in Box 1. 
 
3. When the declaration of net quantity on the package i ncludes b oth the International 

System of U nits (SI) ( metric) and inch-pound units, t he l arger of  t he two declarations 
must be verified.  The rounding rules in NIST Handbook 130, “Uniform Packaging and 
Labeling Regulations” permit packers to round declarations up or  down based on their 
knowledge of their package filling targets and the accuracy of packaging equipment. 

 
Determine the larger of the values by converting the SI declaration to inch-pound units, 
or vice versa, using conversion factors that are accurate to at least six places.  Compare 
the v alues, a nd u se the l arger v alue i n c omputing t he nominal g ross w eight (see l ater 
steps).  Indicate on the report which of the declarations is being verified when packages 
labeled with two units of measure are encountered. 

 
Example:  If t he n et w eight de clared on a pa ckage i s 1  lb, the metric 
equivalent ( accurate t o s ix s ignificant di gits) i s 453. 592 g.  D o not  r ound 
down or truncate values in the calculations until the nominal gross weight is 
determined a nd recorded.  If the package is a lso labeled 454 g, t hen t he 
metric declaration is l arger than the i nch-pound de claration a nd should b e 
used to verify t he net con tents o f t he pa ckage.  T he Basic Test P rocedure 
does not prohibit the use of units of weight i nstead of dimensionless units 
when r ecording pa ckage e rrors, no r doe s it p rohibit the use of  ne t c ontent 
computer pr ograms t o de termine pr oduct compliance.  R ecord the u nit o f 
measure in Box 2.  The unit of measure is the minimum division of the unit 
of m easurement us ed to conduct the t est.  I f a scal e i s us ed that r eads t o 
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Step: 
thousandths o f a pou nd, the un it of m easure is 0.0 01 lb even if t he sca le 
division is 0.002 lb or 0.005 lb. 

 
Example:  If t he scale has a sc ale division of 0.5 g, the unit of measure is 
0.1 g.  If a weighed package that has an error of “−0.5 g,” record the error as 
“−5” us ing “di mensionless uni ts.”  I f t he scal e i ndicates in increments o f 
0.002 lb, the unit of measure is 0.001 lb.  If a weighed package has an error 
of “+0.016,” record the error as “+16” using “dimensionless units.”  When 
using dimensionless units, multiply package errors by the unit of measure to 
obtain the package error in weight. 

 
4. Enter the appropriate M AV v alue i n Box 3 for t he t ype o f pa ckage ( weight, 

volume, etc.), the labeled net contents, and the unit of measure. 
 

b. Where are Maximum Allowable Variations found?  
 
Find the MAV values for packages labeled by weight, volume, count, and measure in the tables l isted 
below in Appendix A. 
 

• packages labeled by weight See Table 2-5. 
  
• packages labeled by volume, liquid or dry See Table 2-6. 
  
• packages labeled by count See Table 2-7. 
  
• packages labeled by length, (width), or area See Table 2-8. 
  
• packages bearing a USDA seal of inspection – Meat and Poultry See Table 2-9. 
  
• textiles, polyethylene sheeting and film, mulch and soil labeled by volume, 

packaged firewood, and  packages labeled by cou nt with fewer than 
50 items 

See Table 2-10. 

 
c. How is the value of an MAV found? 

 
Refer to the appropriate table of MAVs and locate the declared quantity that is on the package label in the 
column marked “Labeled Q uantity.”  R ead ac ross t he t able t o find t he v alue i n the column titled 
“Maximum Allowable Variation.”  Record this number in Box 3.  Determine the MAV in dimensionless 
units a nd record i n B ox 4 on t he S tandard P ackage R eport F orm ( a di mensionless unit i s obt ained by  
dividing the MAV recorded in Box 3 by the unit of measure recorded in Box 2).  R efer to Appendix C. 
“Glossary,” for the definition of dimensionless units. 
 

d. How many M AV s unreasonable minus errors (UME’s)
 

 are permitted in a sample? 

To find out how  many minus package errors are permitted to exceed the MAV, (errors known as 
unreasonable m inus errors or  U ME’s), (r efer  to Appendix A) see C olumn 4 i n e ither T able 2-1. 
“Sampling Plans for Category A” or Table 2-2. “Sampling Plans for Category B.” (refer to Appendix A)  
Record this number in Box 8. 
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2.3.4. Random Sample Selection 
 

a. How are sample packages selected? 
 
Randomly select a  sample f rom the inspection lot.  R andom number tables (see Appendix B. “Random 
Number T ables”) o r a  c alculator that i s able t o generate random numbers may be us ed to identify t he 
sample.  If the packages for the sample are not randomly selected, the test results may not be statistically 
valid. 
 
Note:  If the inspector and the party that is ultimately responsible for the packing and declaration of net 
weight f or the p roduct a gree t o a n alternative m ethod of  s ample s election, doc ument how  t he s ample 
packages were selected as part of the inspection record. 
 

b. How is the size of the “Lot” determined? 
 
Count the number of packages comprising the inspection lot or estimate the size to within 5 % and record 
the inspection lot size in Box 5. 
 

c. How is the sample size determined? 
 
Refer t o Appendix A. Table 2-1. “ Sampling P lans f or C ategory A” or  T able 2-2. “ Sampling P lans f or 
Category B” to determine the sample size.  I n Column 1, find the size of the inspection lot (the number 
recorded in Box 5 of the report form).  Read across from Column 1 to find the appropriate sample size in 
Column 2 and record this number in Box 6 of the report form. 
 
2.3.5. Tare Procedures 
 

a. What types of tare may be used to determine the net weight of package goods? 
 
This handbook de fines t hree t ypes of  t are for the inspection of packaged goods.  The tare weight may 
vary considerably from package to package as compared with the variability of the package net contents, 
even for packages in the same production lot.  Although this is not common for most packaging, the basic 
test procedure in this handbook considers the variation for all tare materials. 
 

(1) Used Dry Tare 
 
Used Dry Tare is defined as follows:  Used tare material that has been air dried, or dried in some manner 
to simulate t he unused tare weight.  It i ncludes all packaging materials t hat can be separated from the 
packaged product, either readily (e.g., by shaking) or by washing, scraping, ambient air drying, or other 
techniques i nvolving more t han “ normal” household recovery pr ocedures, but  not i ncluding l aboratory 
procedures like oven drying.  Labels, wire closures, staples, prizes, decorations, and such are considered 
tare.  Used Dry Tare is available regardless of where the packages are tested.  The net content procedures 
described in this handbook reference Used Dry Tare. 
 
Note:  W hen testing f rozen foods with the Used Dry Tare approach, the f rost found inside frozen food 
packages is included as part of the net contents. 
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WWMA Change note above 

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,

 

 excepting instances in which 
glazed or frozen foods are tested according to Section 2.6. Drained Weight for Glazed or 
Frozen Foods. 

Note from California:  There seems to be a conflict between this note and Section 2.6. Drained 
Weight for Glazed and frozen Food.  If 2.6. applies to frozen food, when would there be an 
instance to use used dry tare?  Please see our comment on Section 2.6. 

 
(2) Unused Dry Tare 

 
If testing packages in retail store locations where they are packaged, and sold in small quantities to the 
ultimate consumers, the basic test procedure may be modified by using samples of the packaging material 
available in the store.  Unused dry tare is defined as: 
 
All unused packaging materials (including glue, labels, ties, etc.) t hat contain or enclose a p roduct.  It 
includes prizes, gifts, coupons, or decorations that are not part of the product. 
 

(3) Wet Tare 
 
Wet tare p rocedures m ust n ot b e u sed t o verify the l abeled n et weight o f packages of meat and 
poultr y packed at an official United States Depar tment of Agr icultur e (USDA) facility and bear ing 
a USDA seal of inspection.  The Food Safety and Inspection Service (FSIS) adopted specific sections 
of the 2005 4th

 

 Edition of NIST HB 133 by reference but not the “wet tare” method for determining 
net weight compliance.  F SIS considers the free-flowing liquids in pac kages o f meat an d pou ltry 
products, including single-ingredient, raw p oultry p roducts, to be i ntegral comp onents o f t hese 
products (see F ederal R egister, September 9, 2008 [ Volume 73, Number 175] [Final Rule – 
pages 52189-52193]). 

If t he jurisdiction us es w et t are to d etermine n et w eight, f ollow the procedures de scribed be low that 
reference Used Dry Tare, except make no effort to dry the tare material.  If Wet Tare is used to verify the 
net weight of packages of f resh poultry, hot dogs, and f ranks t hat are s ubject t o the USDA 
regulations

 

, the i nspector must al low f or m oisture l oss.  We t Tare i s de fined as:  Used tare m aterial 
where no effort i s made t o dry t he t are material.  F ree-flowing l iquids a re c onsidered p art of  the tare 
weight. 

b. How is a tare weight determined? 
 
Except in the instance of applying unused dry tare, select the packages for the initial tare sample from the 
sample pa ckages.  Mark t he f irst two (three or  f ive) pa ckages i n t he or der t he r andom num bers w ere 
selected; these packages provide the initial tare sample.  Determine the gross weight of each package and 
record it in Block a, “Gross Wt,” under the headings “Pkg. 1,” “Pkg. 2,” “Pkg. 3,” etc. on the report form.  
Except for aerosol or other pressurized packages, open the sample packages, empty, clean, and dry them 
as appropriate for the packaging material. 
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WWMA The following two questions and answers appear out of place.   
We suggest moving them behind the next two questions. 

Does the inspection of aerosol containers require special procedures? 
How is the tare of vacuum-packed coffee determined? 

 
c. Does the inspection of aerosol containers require special procedures? 

 
Yes, aerosol con tainers are ha ndled di fferently f or t wo r easons.  F irst, regulations unde r the U niform 
Packaging and Labeling Regulation (UPLR) in NIST HB 130 require that packages designed “to deliver” 
the product under pressure, “must state the net quantity of the contents that will be  expelled when the 
instructions for use as shown on t he container a re followed.”  T his means that any product retained in 
aerosol containers after full dispersion is included in the tare weight.  Second, aerosol containers must not 
be opened because they are pressurized; for safety reasons they should not be punctured or opened.  When 
emptying aerosol containers to determine a tare weight, exhaust them in a well-ventilated area (e.g., under 
an exhaust hood or outdoors) at least 15 m (50 ft) from any source of open flame or spark. 
 
To ensure that the container properly dispenses the product, read and follow any dispensing instructions 
on the package.  If shaking during use is specified in the instructions, periodically shake (at least two or 
three times during expulsion of the product).  If directions are not given, shake the container five times 
with a brisk wrist twisting motion.  If the container has a ball agitator, continue the shaking procedure for 
one minute after the ball has shaken loose. 
 

d. How is the tare of vacuum-packed coffee determined? 
 
The gross weight of a can of vacuum-packed coffee will be more after the seal is broken and air enters the 
can.  In the procedure to determine the tare weight of the packaging material, correct the gross weight 
determined for unopened cans as follows.  U se the initial tare sample packages, weigh, and record the 
gross weight of the product-filled cans before and after breaking the vacuum seal.  Compute the average 
gross weight difference (open weight minus sealed weight) and record this in Box 13a of the report form.  
The nominal gross weight equals the average tare weight minus the average difference in gross weights 
plus the labeled weight (Box 14):  Box 13 − Box 13a + Box 1. 
 

e. How is it determined on
 

 how many packages to select for the initial tare sample? 

For the initial t are sample size, see Column 5 unde r initial t are s ample s ize in Appendix A. Table 2-1. 
“Sampling Plans for Category A” or  Column 3 under initial tare sample size in Appendix A, Table 2-2. 
“Sampling Plans for Category B.”  Record the initial tare sample size in Box 7 on the report form. 
 
Note:  The initial tare sample size is considered the total tare sample size when the sample size is less 
than 12. 
 

f. How are the tare sample and the tare weight of the packaging material determined? 
 

Step: 
1. Except for unused dry tare at the point-of-pack, first determine the tare weight for each 

package in the initial tare sample and record the value in Row b, “Tare Wt.” under the 
appropriate package number column. 
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Step: 
2. For sample sizes of 12 or more, subtract the individual tare weights from the respective 

package gross w eights ( Block a, m inus B lock b, on t he r eport f orm) t o obtain t he net 
weight f or eac h package and record these each values

 

 in B lock c, “Net Wt.,” on t he 
report form. 

Determine and record the “range of package errors” (called Rc) for the initial tare sample 
in Box 9 on the report form.  (The range is the difference between the package errors.) 
(Amended 2002) 

 
3. Determine and record the “range of tare weights” (called Rt) in Box 10. 
 
4. Compute the ratio Rc/Rt by dividing the value in Box 9 by the value in Box 10.  Record 

the resulting value in Box 11.  (Rc and Rt must both be in the same unit of measure or 
both in dimensionless units.) 

 
5. Determine and record in Box 12 the total number of packages to be opened for the tare 

determination from either Appendix A. Table 2-3. “Category A – Total Number of 
Packages to be Opened for or Table 2-4. “Determination – Number Include those 
Packages Opened for Initial Tare Sample.” 

 
 In t he f irst c olumn ( titled R atio o f R c/Rt), l ocate the range i n which t he 

computed R c/Rt

 

 falls.  T hen, r ead a cross to t he column he aded w ith the 
appropriate sample size. 

 If the total number of packages to open equals the number already opened, go to 
step 6. 

 
 If the total number of pa ckages to open is greater than the number of pa ckages 

already opened, compute the number of additional packages to open for the tare 
determination a nd go t o step 6.  E nter t he total n umber of  tare s amples i n 
Box 12. 

 
6. Determine the av erage t are w eight us ing t he tare w eight v alues for al l t he pa ckages 

opened and record the average tare weight in Box 13. 
 
WWMA  
The following two questions and answers that appear above should be placed here. 
 
{Does the inspection of aerosol containers require special procedures? 
How is the tare of vacuum-packed coffee determined?} 

 
g. When and where is unused dry tare used,  and how is it used to determine an average tare 

weight? 
 
You may determine the average tare weight using samples of unused dry tare when testing meat, poultry, 
or any other products that are not subject to regulation of the Food and Drug Administration (FDA).  You 
may use unused dry tare samples when conducting inspections at locations where the point-of-pack and 
sale are identical (e.g., store-packed products in a supermarket meat case).  To determine unused dry tare 
at the point-of-sale, randomly select two (2) samples of  unused dry tare, and weigh each separately.  If 
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there is no measurable variation in weight between the samples, proceed with the test using the weight of 
one of the samples.  If the weight of the two (2) initial samples, randomly select three (3) additional tare 
samples and determine t he av erage w eight of a ll f ive (5) samples.  U se t his v alue a s t he average t are 
weight. 
(Amended 2002) 
 
2.3.6. Determine Nominal Gross Weight and Package Errors for Tare Sample 
 

a. W hat is How do I compute
 

 a nominal gross weight? 

A nominal gross weight is used to simplify the calculation of package errors.  To compute the nominal 
gross weight, add the average tare weight (recorded in Box 13) to the labeled weight (recorded in Box 1).

 

  
T o obtain the package er r or , subtr act a package’ s gr oss weight fr om the nominal gr oss weight. 

The nominal gross weight is represented by the formula: 
 

Nominal gross weight = average tare + labeled weight 
 

b. How do I compute the package error? 
 

 

To obtain the package error, subtract the nominal gross weight from each package’s gross weight.  
The package error is represented by the formula: 

 
Package error = gross weight − nominal gross weight 

c. How are individual package errors determined for the tare sample packages? 
 
Determine the errors of the packages opened for tare by subtracting the nominal gross weight recorded in 
Box 14 from t he i ndividual pa ckage g ross w eights r ecorded for ea ch package ( Pkg 1, P kg 2, etc.) i n 
Block a, “Gross Wt.”  The nominal gross weight must be used, rather than the actual net weight, for each 
package t o determine t he package er ror.  This en sures t hat the s ame av erage t are w eight i s u sed to 
determine the error for every package in the sample, not just the unopened packages. 
 

• Standard Packages. – Record the package error in the appropriate plus or minus column on the 
report form for each package opened for tare. 

 
• Random P ackages. – Determine t he pa ckage er ror for t he tare sample us ing a nom inal g ross 

weight for e ach package so that a ll of the package er rors are de termined with t he same t are 
weight value.  Record the package error on the Random Package Report Form in the appropriate 
plus or minus column under Package Errors. 

 
Note:  Converting t he pa ckage e rror t o di mensionless uni ts a llows t he inspector t o r ecord t he 
package er rors as w hole n umbers di sregarding de cimal poi nts a nd z eroes in front and u nit o f 
measure after the number. 

 
Example:  If weighing in 0.001 lb increments, the unit of measure is also 0.001 lb.  If the 
package er ror for the f irst pa ckage ope ned for t are is +0.008 lb, instead of  r ecording 
0.008 lb i n the plus column, record the error as “8” in the p lus column.  I f t he s econd 
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package error is +0.060 lb, record the package error as “60” in the plus column, and so 
on.  ( This sec tion does no t pr ohibit t he us e o f uni ts of  w eight or  c omputer pr ograms 
instead of dimensionless units.) 
 

d. How are individual package errors determined for the other packages in the sample? 
 
Compare t he g ross w eight of each of t he unope ned sam ple pa ckages w ith the nom inal g ross w eight 
(Box 14).  Record the package errors in the “Package Errors” section of the report form using either units 
of weight (lb or g) or dimensionless units. 
 

e. How is the total package error computed? 
 
Add all the package errors for the packages in the sample.  Be sure to subtract the minus package errors 
from t he p lus package e rrors a nd t o r ecord t he total ne t e rror i n B ox 15

 

, indicating the po sitive or  
negative value of the error. 

2.3.7. Evaluating Results 
 

a. How is it determined if a sample passes or fails? 
 
The following steps lead the inspector through the process to determine if a sample passes or fails.  If the 
product is s ubject to m oisture a llowance, f ollow t he pr ocedures unde r “Moisture A llowances” in this 
chapter to correct the MAV. 
 

b. How is it determined if packages exceed the Maximum Allowable Variation? 
 
Compare each minus package er ror with the MAV recorded in Box 3 or Box 4 ( if us ing dimensionless 
units).  C ircle the package er rors that exceed the MAV.  These are “unreasonable errors.”  R ecord the 
number of unreasonable minus errors found in the sample in Box 16. 
 

c. How i s i t d etermined if the n egative p ackage er rors i n the sa mple ex ceed the n umber o f 
MAVs allowed for the sample? 

 
Compare the number in Box 16 with the number of unreasonable errors allowed (recorded in Box 8).  If 
the number found exceeds the allowed number, the lot fails.  R ecord in Box 17 whether the number of 
unreasonable errors found is less or more than allowed. 
 
Note:  If t he t otal e rror recorded in B ox 15 i s a  p lus v alue and B ox 17 i s “ No,” t hen t he num ber o f 
unreasonable errors is equal to or less than the number allowed (recorded in Box 8) and the lot passes. 
 

d. How is the average error of the sample determined and does the inspected lot pass or fail 
the average requirement? 

 
Determine the average error by dividing the total error recorded in Box 15 by the sample size recorded in 
Box 6.  Record the average er ror in Box 18 if using dimensionless uni ts or  in Box 19 i f using uni ts of  
weight.  Compute the average error in terms of weight (if working in dimensionless units up to this time) 
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by multiplying the average er ror in dimensionless units by the unit of m easure and record the value in 
Box 19. 
 

Step: 
1. If the average error is positive, the inspection lot passes the average requirement. 
 
2. If t he av erage e rror is n egative, the i nspection lot fails under a  “C ategory B” test.  

Record in Box 20. 
 
3. If t he av erage er ror is a negative v alue w hen testing unde r t he S ampling P lans for 

“Category A,” compute the Sample Error Limit (SEL) as follows: 
 

 Compute the Sample Standard Deviation and record it in Box 21. 
 

 Obtain the Sample Correction Factor from Column 3 of Appendix A. Table 2-1. 
“Sampling Plans for Category A” test

 
.  Record this value in Box 22. 

 Compute the Sample Error Limit using the formula: 
 

Sample Error Limit (Box 23) 
= Sample Standard Deviation (Box 21) x Sample Correction Factor (Box 22) 

 
4. Compliance Evaluation of the Average Error: 
 

 If the value of the Average Error (Box 18) is smaller than the SEL (Box 23), the 
inspection lot passes. 

 
 If the value of t he Average Error (disregarding the sign) (Box 18) is larger than 

the SEL (Box 23), the inspection lot fails.  However, if the product is subject to 
moisture loss, t he l ot d oes not  n ecessarily f ail.  F ollow t he p rocedures un der 
“Moisture Allowances” in this chapter. 

 
2.3.8. Moisture Allowances 
 

a. How is reasonable moisture loss allowed? 
 
If the product tested is subject to moisture loss, provide for the moisture allowance by following the steps 
listed below. 
 
Determine the value of the moisture allowance if the product is listed below. 

b. What are the moisture allowances for f lour, and dry pet f ood, and ot her products?

 

  (See 
Table 2-3. “Moisture Allowances.”) 

WWMA Change the title of Table 2-3. 
Table 2-3. Moisture Allowances for Product in Distribution 

 



L&R Committee 2010 Interim Agenda 
Appendix B – Draft, Handbook 133, Checking the Net Contents of Packaged Goods 

 L&R - B31 

Table 2-3. Moisture Allowances 

If you are verifying the 
labeled net weight of 

packages of: 
 

The Moisture Allowance 
is: Notes 

Flour 3 %  

Dry pet food 3 % 

Dry pet food means al l extruded dog and 
cat f oods and baked t reats packaged i n 
Kraft paper bags and/or cardboard boxes 
with a m oisture content of 13 % or less at 
time of pack. 
 

Borax See Section 2.4.  

Wet Tare Only 

If you are using Wet Tare 
in verifying the net 

weight of packages of one 
of the products listed 

below: 

The Moisture Allowance 
is: 

Notice:  We t Tare must not be used in 
testing p ackages of  m eat an d p oultry 
subject to USDA regulations. 

Fresh poultry 3 %  

Fresh p oultry is d efined as  p oultry at a  
temperature of 3 °C ( 26 °F) t hat yi elds or  
gives when pushed with the thumb. 
 

Franks or hot dogs 2.5 %  

Bacon, fresh sausage, and 
luncheon meats 0 % 

For packages of bacon, fresh sausage, and 
luncheon meats, there is no moisture 
allowance if there is no free-flowing liquid 
or absorbent materials in contact with the 
product an d the pac kage i s c leaned o f 
clinging material.  Luncheon meats ar e 
any cooked sausage product, loaves, jellied 
products, cured p roducts, and any sliced 
sandwich-style m eat.  This doe s not  
include w hole hams, briskets, roasts, 
turkeys, or c hickens r equiring further 
preparation to be m ade into ready-to-eat 
sliced product.  When there is no free-
flowing liquid inside the package and there 
are no absorbent materials in contact with 
the pr oduct, We t T are and Used Dried 
Tare are equivalent. 

 
The moisture allowance for flour and dry pet food is 3 % of the labeled net weight. 
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Note:  D ry pet food means al l extruded dog and cat foods and baked treat products packaged in 
Kraft paper bags and/or cardboard boxes with a  moisture content of 13 % or less at the t ime of 
pack. 

c. What moisture a llowance is u sed with Used Dry Tare when t esting packages t hat b ear a 
USDA Seal of Inspection? 

 
There is no moisture a llowance when inspecting meat and poultry f rom a  USDA inspected plant when 
Used Dry Tare and a “Category A” sampling plan are used. 
 

d. What moisture allowance is used with wet tare? 

 

when testing packages bear ing a USDA seal 
of inspection?  

Wet tare p rocedures m ust n ot b e u sed t o verify the l abeled n et weight o f packages o f meat and 
poultry packed at an official United States Department of Agriculture and bearing a USDA seal of 
inspection.  The F ood S afety and In spection S ervice (FSIS) adopted specific sect ions o f the 2005 
4th

 

 Edition of NIST HB 133 by reference but not the “wet tare” method for determining net weight 
compliance.  F SIS con siders t he f ree-flowing liquids in pa ckages o f m eat an d pou ltry pr oducts, 
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]). 

See Table 2-3. “Moisture Allowances – Wet Tare Only.” 
 
• 

 

Use t he following guideline when t esting meat an d pou ltry from an y USDA i nspected pl ant 
using Wet Tare and a Category A sampling plan. 

• 
 

For packages of fresh poultry that bear a USDA seal of inspection, the moisture allowance is 

• 

 

3 5 of the labeled net weight.  For net weight determinations, only, fresh poultry is defined as 
poultry above –3 ºC (26 ºF).  This is a product that yields or gives when pushed with the thumb. 

• 

 

For packages of franks or hotdogs that bear a USDA seal of inspection, the moisture allowance 
is 2.5 % of the labeled net weight. 

• 

 

For packages of bacon, fresh sausage, and luncheon meats that bear a USDA seal of inspection, 
there i s n o moisture a llowance i f there i s n o free-flowing liquid or ab sorbent m aterials i n 
contact with the product and the package is cleaned of clinging material.  Luncheon meats are 
any cooked sausage product, loaves, jellied products, cured products, and any sliced sandwich-
style meat.  This does not include whole hams, briskets, roasts, turkeys, or chickens requiring 
further preparation to be made into ready-to-eat sliced product.  When there is no free-flowing 
liquid inside the package and there are no absorbent materials in contact with the product, Wet 
Tare and Dried Used Tare are equivalent. 

When there is free-flowing liquid and liquid or  absor bent absorbed by packaging materials in contact 
with the product, all free liquid is part of the wet tare. 
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WWMA  Change the title to read as follows: 
When there is free-flowing liquid and liquid or absorbent absorbed by packing materials in 
contact with the products, all free liquid and the absorbed liquid is part of the wet tare.  

 
e. How is moisture loss handled for products not listed in NIST Handbook 133 
 

Kraft:  Paul Hoffman (7/09) Change the title to read as follows: 
e. How is moisture loss… 
"Moisture loss must be considered even when no formal allowance for the specific product is 
found in HB 133." 

 
WWMA  Remove Section 2.3.8.e. in its entirety 
Remove line item 30 Section 2.3.8.e. “How is moisture loss handled for products not listed in 
HB 133”  in its entirety and retain as a developmental item with future work to be done by the 
MLWG.  

 

Officials can test products for which no moisture loss guidance has been provided.  If studies are a 
necessity they should be a collaborative effort between officials and industry.  Because of t he 
potential impact on interstate commerce, studies should be completed on a nationwide basis and 
not by individual jurisdictions unless circumstances justify only local consideration. 

The amount of moisture loss from a package is a function of many factors, not the least of which is 
the pr oduct i tself ( e.g., moisture con tent, texture an d de nsity), packaging, storage c onditions 
(e.g., temperature, humidity, and air f low), t ime, handling and others.  If a packaged product i s 
subject to moisture loss, officials must allow for “reasonable” variations caused by moisture either 
evaporating or  d raining from t he p roduct.  Officials can not s et arbitrary m oisture a llowances 
based solely on their experience or intuition.  Moisture allowances must be based on scientific data 
and m ust be  “reasonable.”  Reasonable d oes n ot m ean that all o f t he w eight l oss caused by 
moisture evaporation or draining from the product must be allowed.  As a result of product and 
moisture variability, the approach used by an official must be developed on a case-by-case basis 
depending on many factors to include, but not be limited to, the manufacturing process, packaging 
materials, distribution, environmental influence and the anticipated shelf life of the product. 

NIST H andbook 130 provides a starting point for de veloping a workable pr ocedure i n the 
Interpretation and Guideline Section 2.5.6. regarding “Resolution for Requests for Recognition of 
Moisture L oss i n O ther P ackaged Products.”  Most s tudies i nvolving nationally d istributed 
products will require that products be tested during different seasons of the year and in different 
geographic locations t o d evelop a n ationally r ecognized m oisture a llowance.  Some st udies m ay 
require t he d evelopment of  l aboratory tests u sed f or inter-laboratory c omparisons t o e stablish 
moisture content in products at time of pack or at the time of inspection. 

Moisture l oss or g ain is a critical consideration for an y net content enforcement effort an d one 
that, in most cases, cannot be addressed solely by a field official.  If moisture loss issues are to be 
deliberated, it i s the regulatory official’s r esponsibility to resolve t he p acker’s c oncern u tilizing 
available resources and due process procedures.  To fulfill t his obligation the official may be 
required to utilize specialized test equipment and specific laboratory procedures.  Additionally, the 
collection of adequate test data may require product examination over a broad geographical area 
and con sideration o f a wide ran ge o f en vironmental factors.  I f a national ef fort i s required, a 
coordinated e ffort i nvolving industry, t rade associations, weights an d m easures o fficials, and 
federal agencies may be required.  NIST will provide technical support upon request.  If studies 



L&R Committee 2010 Interim Agenda 
Appendix B – Draft, Handbook 133, Checking the Net Contents of Packaged Goods 

 L&R - B34 

are a necessity, they should be a collaborative effort between officials and industry and can be very 
time con suming de pending on t he pr oduct.  Because o f t he p otential impact on i nterstate 
commerce, studies must be c ompleted on  a nationwide bas is an d not by individual j urisdictions 
unless circumstances justify only local consideration. 

 
2.3.9. Calculations 
 

a. How is moisture allowance computed and applied to the average error
 

? 

To compute m oisture a llowance, m ultiply t he labeled qua ntity by  t he de cimal pe rcent v alue of  the 
allowance. 

 
Example:  Labeled net quantity of flour is 907 g (2 lb) 
 
Moisture Allowance is 3 % (0.03) 
 
Moisture Allowance = 907 g (2 lb) x 0.03 = 27 g (0.06 lb) 
 
Record this value in Box 13a. 
 

WWMA Based on previous comments, we suggest removing the 
question and answer below. 

{How is a Moisture Allowance made prior to determining the package errors?} 

 
b. How is a Moisture Allowance made prior to determining package errors? 

 
If the Moisture Allowance is known in advance (e.g., flour and dry pet food), it can be applied by 
adjusting the Nominal Gross Weight (NGW) used to determine the sample package errors.  The 
Moisture Allowance (MA) in Box 13a is subtracted from the NGW.  The NGW which is the sum of 
the L abeled N et Q uantity o f C ontents (LNQC e .g., 907 g) an d t he A verage T are W eight from 
Box 13 ( for t his example u se an  ATW o f 14  g ( 0.03 lb)) to obtain an  A djusted N ominal G ross 
Weight (ANGW) which is entered in Box 14. 
 
The calculation is: 
 
LNQC 907 g (2 lb) + ATW 14 g (0.03 lb) = 921 g (2.03 lb) - MA 27 g (0.06 lb) = ANGW of 918 g 
(1.97 lb) 

 
which is entered in Box 14. 

 
Package errors are determined by subtracting the ANGW from the Gross Weights of the Sample 
Packages (GWSP). 

 
The calculation is: 

 
GWSP – ANGW = Package Error 

 
Note:  Wh en the NGW is adjusted by subtracting the Moisture Allowance value(s) the Maximum 
Allowable Variation(s) is not changed.  This is because the errors that will be found in the sample 
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packages h ave b een ad justed b y su btracting the Moisture A llowance (e.g., 3 %) from t he N GW.  
That increases the individual package errors by the amount of the moisture allowance (e.g., 3 %).  
If the value(s) of the MAV(s) were also adjusted it would result in doubling the allowance. 
 

c. How is a Moisture Allowance made after determining package errors? 
 
You can make adjustments when the value of the Moisture Allowance is determined following the 
test (e.g., after the sample fails or if a packer provides a reasonable moisture allowance based on 
data obtained using a scientific method) using the following approach: 
 
If the sample fails the Average and/or the Individual Package Requirements, both of the following 
steps are applied. 
 
If the sample fails the Average Requirement but has no unreasonable package errors, only step 1 is 
used.  If the sample passes the Average Requirement but fails because the sample included one or 
more Unreasonable Minus Errors (UMEs), only step 2 is used. 
 

Step: 
1. Use the following approach to apply a Moisture Allowance to the sample after the 

test i s co mpleted.  T he Moi sture A llowance ( MA) i s co mputed (e.g., 3 % x 907 g 
(2 lb) = 27 g (0.06 lb) and added to the Sample Error Limit (e.g., if the SEL is 0.023 
add 0.06 to obtain an Adjusted SEL of 0.083).  The ASEL (Adjusted Sample Error 
Limit) is then compared to the Average Error of the Sample and: 

 
 If the average error (disregarding sign) in Box 18 is smaller than the ASEL, 

the sample passes. 
 
HOWEVER, 
 
 If the average error (disregarding sign) in Box 18 is larger than the ASEL, 

the sample fails. 
 
2. If a Moisture Allowance is to be applied to the Maximum Allowable Variation(s), 

the following method is recommended: 
 
The Moisture Allowance (MA) is computed (e.g., 3 % x 907 g (2 lb) = 27 g (0.06 lb) and 
added to the value of the Maximum Allowable Variation(s) for the labeled net quantity 
of the package (e.g., MAV for 907 g (2 lb) is 31.7 g (0.07 lb) + 27 g (0.06 lb) = AMAV of 
58.7 g).  Compare each minus package error to the AMAV.  Mark package errors that 
exceed the AMAV and record the n umber of UME’s found in t he sample.  If this 
number exceeds the number of unreasonable errors allowed, the sample fails. 

 

 
How is the Maximum Allowable Variation corrected for the moisture allowance? 

• 
 

Adjust the MAV by adding the moisture allowance to the MAV. 

 

Example:  907  g (2 lb) package of flour:  m oisture al lowance added to the MAV = 
31.7 g (0.07 lb) (MAV for 907 g [2 lb] package) + 27 g (0.06 lb) moisture allowance = 
a corrected MAV of 58.7 g (0.13 lb) 
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• 

 

Correct MAV in dimensionless units by converting the moisture allowance to dimensionless 
units =  0.0 6 lb ÷ 0.001 lb =  60.  G o t o Box 4 and ad d t he moisture al lowance in  
dimensionless units to the MAV in dimensionless units. 

 

Example:  MAV = 70 (MAV for 2  lb where the uni t o f measure =  0. 001 lb) +  60 
(moisture a llowance i n d imensionless u nits) =  130.  Mi nus p ackage e rrors m ust 
exceed the MAV ± gray area before they are declared “unreasonable errors.” 

• 

 

If the number of unreasonable errors exceeds the allowed number (recorded in Box 8), the 
inspection lot fails. 

 
How is the average error for the moisture allowance corrected? 

 

If t he m inus a verage e rror ( Box 18) i s l arger (disregarding the sign) t han t he SEL (Box 23) an d 
moisture l oss ap plies, compare t he d ifference b etween Box 18 and Box 23 with th e mo isture 
allowance reco rded in B ox 13a.  ( Make s ure t hat a ll t he va lues ar e i n units o f weight or  in 
dimensionless u nits b efore m aking t his c omparison.)  If Box 13a is l arger than t he difference 
between Box 18 and 23, then the lot is considered to be in the gray area. 

 

Example:  B ox 13a f or 2 lb f lour i s 60 (dimensionless units); B ox 18 i s 
2 (dimensionless units); B ox 23 is 0 .550 (dimensionless u nits).  T he difference 
between B ox 18 an d Box 23 i s 1.450 (dimensionless units).  S ince Box 13a i s 
60 (dimensionless units), Box 13a is larger than the difference between Box 18 and 
Box 23, the lot is considered t o be in t he gray area and f urther i nvestigation i s 
necessary before ruling out moisture loss as the reason for shortweight. 

d. What should you do when a sample is in the moisture allowance (gray) area? 
 
When the average error of a  lot of  fresh poultry, f ranks, or  hot dogs from a USDA-inspected plant is 
minus, but does not exceed the established “moisture allowance” or “gray area,” contact the appropriate 
USDA official and/or packer or plant management personnel to determine what information is available 
on the lot in question.  Questions to the USDA official and/or

 

 plant management r epr esentative may 
include: 

• Is a quality control program in place? 
 

• What information is available concerning the lot in question? 
 

• If net weight checks were completed, what were the results of those checks? 
 

• What adjustments, if any, were made to the target weight? 
 

Note:  If USDA or

 

 the plant management has data on the lot, such data may help to substantiate that 
the “lot” had met the net content requirements at the point of manufacture. 

This handbook provides “moisture a llowances” for some meat and poul try products, f lour, and dry pe t 
food.  These allowances are based on the premise that when the average net weight of a sample is found 
to be less than the labeled weight, but not by an amount that exceeds the allowable limit, either the lot is 
declared to be within the moisture allowance or further investigation can be conducted. 
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Reasonable deviations f rom ne t qua ntity of  c ontents c aused by t he l oss o r g ain of  m oisture from t he 
package are permitted when caused by ordinary and customary exposure to conditions that occur under 
good di stribution pr actices.  If evidence i s obtained and documented to prove that the l ot was shipped 
from the packaging plant in a short-weight condition or was distributed under inappropriate or damaging 
distribution practices, appropriate enforcement action should be taken. 
(Amended 2002) 
 
2.4. Borax 
 

a. How is it determined if the net weight labeled on packages of borax is accurate? 
 
Use t he following procedures t o de termine i f packages o f borax are l abeled correctly.  This procedure 
applies t o packages of  po wdered or g ranular p roducts consisting pr edominantly ( more t han 50  %) o f 
borax.  Such commodities are labeled by weight, but borax can lose more than 23 % of its weight due to 
moisture loss.  However, it does not lose volume upon moisture loss, and this property makes possible a 
method of volume testing based on a density determination in the event that the net weight of the product 
does not meet the average or individual package requirements.  This method may be used for audit testing 
to identify possible short-filling by weight at point-of-pack.  Since the density of these commodities can 
vary a t poi nt-of-pack, f urther i nvestigation i s r equired to de termine w hether, s uch s hort-filling ha s 
occurred. 
 
Test Equipment 
 

• Metal density cup with a capacity of 550.6 mL or (1 dry pint) 
 

• Metal density funnel with slide-gate and stand 
 

• Scale or balance having a scale division not larger than 1 g or (0.002 lb) 
 

• Rigid straightedge or ruler 
 

• Pan suitable for holding overflow of density cup 
 
Test Procedure 
 
Follow Section 2.3. “Basic Test Procedures – Define the Inspection Lot.”  Use a “Category A” sampling 
plan in the inspection; select a random sample; then use the following test procedure to determine product 
compliance. 
 

Step: 
1. If t he l ot does no t c omply by  w eight w ith the s ampling pl an r equirements ( either the 

average or individual package requirements), select the l ightest package and record the 
net weight of this package. 

 
2. Determine the weight of the density cup. 
 
3. Place the density cup in the pan and put the funnel on top of the density cup.  Close the 

funnel slide-gate. 
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Step: 
4. Pour s ufficient c ommodity i nto t he f unnel s o t hat t he de nsity c up can be  filled t o 

overflowing. 
 
5. Quickly remove the slide-gate from the funnel, allowing the commodity to flow into the 

density cup. 
 
6. Carefully, w ithout a gitating t he de nsity c up, r emove t he f unnel a nd level of f t he 

commodity with the ruler or straightedge.  Hold the ruler or straightedge at a right angle 
to the rim of the cup, and carefully draw it back across the top of the density cup to leave 
an even surface. 

 
7. Weigh t he f illed de nsity c up.  S ubtract t he w eight o f t he de nsity c up f rom t he g ross 

weight of the commodity plus the density cup to obtain the net weight of commodity in 
the cup. 

 
b. How is the volume determined? 
 
Step: 
1. Multiply the net weight (in pounds) as found for the package under test by 550.6. 
 
2. Divide the an swer just ob tained by t he w eight of  t he c ommodity i n t he de nsity c up, 

step 7.  The result is the net volume of commodity in the package in milliliters. 
 
3. Compare the net volume of the commodity in the package with the volume declared on 

the package.  The volume declaration must not is not located appear on the principal 
display panel.  Instead, i t will appear on the back or s ide of the package and may 
appear as:

 
  The following example is how the declaration of volume should appear. 

Volume ____ cm3

Handbook 133 
 per NIST 

 
Note:  (1 mL = 1 cm3

 
) 

c. What action can be taken based on the results of the density test? 
 
If t he ne t volume of  c ommodity i n t he l ightest package e quals o r exceeds the de clared volume on the 
package, treat the l ot as b eing i n compliance b ased on v olume a nd t ake no f urther action.  I f t he n et 
volume of  bor ax i n t he lightest pa ckage i s l ess t han t he de clared v olume on t he pa ckage, f urther 
compliance testing will be necessary.  Take further steps to determine if the lot was in compliance with 
net weight r equirements a t poi nt-of-pack or  w as s hort-filled by  w eight.  T o de termine t his, pe rform a  
laboratory moisture loss analysis to ascertain the weight of the original borax product when it was fully 
hydrated; obtain additional data at the location of the packager; and/or investigate the problem with the 
packager of the commodity. 
 
2.5. The Determination of Drained Weight 
 
Since the weight per unit volume of  a  drained product is of the same order of magnitude as that of the 
packaging l iquid that is drained off, an “av erage n ominal g ross w eight” c annot be  us ed i n c hecking 
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packages of t his type.  The entire sample must be opened.  The procedure is based upon a test method 
accepted by the U.S. Food and Drug Administration. 
 
A tare sample is not needed because all the packages in the sample will be opened and measured. 
 
The weight of the container plus drained-away liquid is determined.  This weight is then subtracted from 
the gross weight to determine the package error. 
 
Test Equipment 
 

• Scales and weights recommended in Section 2.2. “Measurement Standards and Test Equipment” 
are suitable for the determination of drained weight. 

 
• Sieves 

 
 For drained weight of 1.36 kg or (3 lb) or less, one 20 cm or (8 in) No. 8 mesh U.S. Standard 

Series sieve, receiving pan, and cover 
 

HOWEVER 
 

 For dr ained w eight g reater t han 1.36  kg or  ( 3 lb), one  30  cm or  ( 12 in) s ieve, w ith same 
specifications as above 

 For canned tomatoes a U.S. Standard test sieve with 11.2 mm (7/16

 

 in) openings must be 
used 

• Stopwatch 
 
Test Procedure 
 
Follow the Section 2.3. “Basic Test Procedure – Define the Inspection Lot.”  U se a “C ategory 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. 
 

Step: 
1. Use Appendix E. “Standard Pack Inspection Report.”  Fill out Boxes 1 through 8.  Select 

the random sample.  D etermine and record on a  worksheet the weight of the receiving 
pan. 

 
2. Determine and record on  a w orksheet the g ross w eight o f e ach individual package 

comprising the sample. 
 
3. Pour the contents of the first package into the dry sieve with the receiving pan beneath it, 

incline si eve t o an angle between 17°to 20°  

 

from hor izontal t o f acilitate d rainage, a nd 
allow t he l iquid from t he product to d rain into r eceiving pa n f or 2  minutes.  (Do not  
shake or shift material on the sieve.)  Remove sieve and product. 

4. Weigh t he r eceiving pa n, l iquid, w et c ontainer, and any ot her t are m aterial.  ( Do not  
include sieve and product.)  Record this weight as tare and receiving pan. 

 
5. Subtract the weight of the receiving pan, determined in step 1, from the weight obtained 

in step 4 to obtain the package tare weight (which includes the weight of the liquid). 
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Step: 
 
6. Subtract the tare weight, found in step 5, from the corresponding package gross weight 

determined i n s tep 2 t o o btain t he dr ained w eight of  t hat pa ckage.  D etermine t he 
package error (drained weight - labeled drained weight). 

 
7. Repeat steps 3 through 6 for the remaining packages in the sample, cleaning and drying 

the sieve and receiving pan between measurements of individual packages. 
 
8. Transfer the individual package errors to the Standard Pack Report form. 
 
9. To determine l ot c onformance, r eturn t o Section 2.3. “Basic Test P rocedures – 

Evaluating Results.” 
 
2.6. Drained Weight for Glazed or Frozen Foods 
 
WWMA  
2.6. Determining the net weight of ice-encased frozen foods and ice glazed 
productsDrained Weight for Glazed or Frozen Foods 

 
a. How i s t he drained w eight of f rozen s hrimp (e.g., 2.27 kg ( 5 lb) bl ock o f s hrimp) and 

crabmeat determined? 
 
WWMA Change the above heading to: 
a. How is should the drained net weight of frozen shrimp (e.g., 2.27 kg (5 lb) block of 
shrimp), and crabmeat, meat or poultry, and similar products encased in ice and frozen 
into blocks or solid masses (i.e., not individually glazed) be determined? 

 
When determining the net weight of frozen shrimp and crabmeat, use the test equipment and procedure 
provided below. 
 

Step: 
1. 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. 

 
2. Maintain the water temperature between 23 °C to 29 °C (75 °F to 85 °F). 
 

This is accomplished by maintaining a c onstant f low 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). 

 
3. After thawing, drain the product on a sieve for 2 minutes and then weigh it. 
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WWMA Change above paragraph, first two sentences: 
When determining the net weight of frozen shrimp, crabmeat, meat or poultry products, or 
similar products that are encased in ice and frozen into blocks or solid masses, use the 
test equipment and procedure provided below.  

 
Test 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
 

 flow rate 

• Sink or other receptacle [i.e., bucket with a capacity of approximately 15 L (4 gal) bucket

 

] for 
thawing blocks and other products 

• A wire mesh basket (used for testing large frozen blocks of shrimp) or other container that is 
large e nough t o hol d t he contents of  1 package ( e.g., 2.27 kg or  [ 5 lb] box of shrimp) a nd ha s 
openings small enough to retain all pieces of the product (e.g., an expanded metal test tube basket 
lined with standard 16-mesh screen) 

 
WWMA Change above item, first sentence 
(used for testing large frozen blocks of shrimp or other products) 

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

 
• Stopwatch 

 
Test Procedure 
 
Follow S ection 2.3. “Basic T est P rocedure – Define t he Inspection L ot.”  U se a “C ategory 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. 
 

Step: 
1. Place the unwrapped frozen shrimp or crabmeat in the wire mesh basket and immerse in 

a 15 L (4 gal) or larger container of fresh water at a temperature between 23 °C to 29 °C 
(75 °F t o 85  °F).  S ubmerge the basket so that the top of  the basket extends above the 
water level. 

 
WWMA Change the above 1st sentence to read: 
Place the unwrapped frozen shrimp, or crabmeat, or meat, poultry, or seafood product in 
the wire mesh basket and immerse in a 15 L (4 gal) or larger container of fresh water at a 
temperature between 23 °C to 29 °C (75 °F to 85 °F). 

 
Step: 
2. Maintain a c ontinuous f low of  w ater i nto the bo ttom of  t he container t o k eep the 

temperature within the specified range. 
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Step: 
3. As soon as the product thaws, determined by loss of rigidity, transfer all material to a 

sieve ( 20 cm [ 8 in] f or pa ckages l ess t han 453 g [ 1 lb] o r 30  cm [ 12 in] f or packages 
weighing more than 453 g [1 lb]) and distribute it evenly over the sieve. 

 
4. Without s hifting th e pr oduct, incline th e s ieve 30°  from t he horizontal p osition to 

facilitate drainage, and drain for 2 minutes. 
 
5. At the end of the drain time, immediately transfer the product to a tared pan for weighing 

to determine the net weight. 
 

b. How is the net weight of glazed raw
 

 seafood and fish determined? 

WWMA Change the above question to read: 
How is the net weight of frozen, glazed raw seafood, and fish, poultry, meat, or similar 
products determined? 

 
NEWMA  Comment 
Section 2.6. specifically references the use of glaze with frozen seafood.  Glazed chicken 
wings are being seen in the marketplace.  It was suggested that wording be added to include 
other glazed products such as frozen (glazed?) chicken. 

 
For glazed seafood a nd f ish, determine the net weight after removing t he g laze using the following 
procedure.  Use this method for any frozen glazed food product. 
 
WWMA Change the above sentence to read: 
For frozen, glazed seafood, and fish, poultry or meat products, or similar products, 
determine the net weight after removing the glaze using the following procedure. 

 
Test Equipment 
 
Use the equipment listed in Section 2.6. “Drained Weight for Glazed or Frozen Foods.” 
 
WWMA Change the above sentence to read: 
Use the equipment listed in Section 2.6. Determining the net weight of frozen, ice-glazed 
products Drained Weight for Glazed or Frozen Foods 

 
Test Procedures 
 
Follow Section 2.3. “Basic Test Procedure – Define the Inspection Lot.”  U se a “Category A” sampling 
plan i n t he i nspection; select a r andom s ample; a nd us e t he f ollowing t est procedure t o de termine l ot 
compliance. 
 

Step: 
1. Fill out a report form and select the random sample.  A tare sample is not needed. 
 
2. Weigh sieve and receiving pa n.  R ecord t his w eight on  a  w orksheet a s “ sieve

 

 pan 
weight.” 



L&R Committee 2010 Interim Agenda 
Appendix B – Draft, Handbook 133, Checking the Net Contents of Packaged Goods 

 L&R - B43 

Step: 
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 
breaking breakage. the product.  Continue the spraying process until all ice glaze, that 
is seen or felt is removed.  In general, the product should remain rigid; however, the ice 
glaze on certain pro ducts, us ually sm aller sized commodities, sometimes can not b e 
removed without defr osting partial thawing of the product.  Nonetheless, r emove all 
theice glaze, because it may be is 
(Amended 2002) 

a substantial part of the package weight. 

 
4. T r ansfer  the pr oduct to the weighed sieve.  Without shifting the product, incline the 

sieve to an angle of 17° 

 

to 20° to facilitate drainage and drain (into waste receptacle or 
sink) for exactly 2 minutes. 

5. At the end of the drain t ime immediately transfer the entire product to the tared 
pan for weighing to determine the net weight.  Place the product and sieve pan on the 
r eceiving pan scale and weigh.  Record this weight on a worksheet as the “sieve 

 

pan + 
product weight.” 

6. The n et w eight of  p roduct i s e qual to t he w eight of  t he pa n plus the sieve plus t he 
product (recorded in step 5) minus the “sieve 

 

pan weight” (recorded in step 2).  Record 
the product net weight on the worksheet.  The package error is equal to the net weight of 
the p roduct a s m easured minus t he labeled weight.  R ecord t he pa ckage er ror on the 
worksheet and transfer it to the report form. 

7. Repeat steps 3 through 6 for each package in the sample, cleaning and dr ying 

 

the sieve 
and cleaning and drying the receiving pan between package measurements. 

Evaluation of Results 
 
Follow the procedures in Section 2.3. “Basic Test Procedure – Evaluating Results.” 
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Chapter 3.  Test Procedures – For Packages Labeled by Volume 
 
3.1. Scope 
 

a. What types of packaged goods can be tested using these procedures? 
 
Use this procedure to determine the net contents of packaged goods labeled in fluid volume such as milk, 
water, beer, oi l, paint, distilled spirits, soft dr inks, juices, liquid cleaning supplies, or liquid chemicals.  
This chapter also includes procedures for testing the capacities of con tainers such as paper cups, bowls, 
glass tumblers, and stemware. 
 

b. What types of packages are not covered by these procedures? 
 
These procedures do not  cover berry baskets and rigid-dry measures t hat a re covered by specific code 
requirements in NIST Handbook 44. “Specifications, Tolerances, and Other Technical Requirements for 
Weighing and Measuring Devices.” 
 

c. When can the gravimetric test procedure be used to verify the net quantity of contents of 
packages 

 
labeled by volume? 

The g ravimetric pro cedure may be  us ed to verify t he ne t qu antity of con tents of pa ckages l abeled in 
volume when t he density (density means the weight of a specific volume of l iquid determined at a 
reference temperature) of the product being tested does not vary excessively from one package to another. 
 

d. What procedure
 

 is followed if the gravimetric test procedure cannot be used? 

Test each package as described in Section 3.3. “Volumetric Test Procedure for Liquids.” 
 

e. What considerations
 

 besides density affect measurement accuracy? 

In addition to possible package-to-package variations in product density, the temperature of the liquid will 
affect t he v olume of  pr oduct.  The p roduct w ill e xpand or  c ontract based on a r ise o r f all i n pr oduct 
temperature. 
 

Example:  The v olume of  a  l iquid c leaning pr oduct might be  5  L ( 1.32 gal) at  20  °C 
(68 °F) a nd 5.12  L ( 1.35 gal) at 25  °C ( 77 °F), w hich represents a  2.2  % c hange i n 
volume. 
 
Note:  This extreme example is for illustrative purposes, a 2.2 % volume change will not 
occur in normal testing. 

 
f. What reference

 
 temperature should be used to determine the volume of a liquid? 

Use the reference temperature specified in Table 3-1. “Reference Temperatures for Liquids” to determine 
volume.  When checking liquid products labeled by volume using the gravimetric procedure, maintain the 
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packages us ed to determine produc t de nsities a t r eference t emperatures.  I f t esting t he pa ckages i n a 
sample volumetrically, each package in the sample must be maintained at or c orrected to the reference 
temperature when its volume is determined. 
 
Note:  When checking liquid products using a volumetric or gravimetric procedure, the temperature of the 
samples must be maintained at the reference temperature ±2 °C (±5 °F). 
 

Table 3-1. Reference Temperatures for Liquids 

If the Liquid Commodity is The reference 
temperature is Reference 

Frozen food labeled by volume (e.g., fruit juice) −18 °C (0 °F)  

Food that must be kept refrigerated (e.g., milk and 
other dairy products.  Usually labeled “Keep 
Refrigerated”) 

  

Beer 4 °C (39.1 °F) 27 CFR, part 7.10 
Distilled spirits or petroleum 15.56 °C (60 °F) 27 CFR, part 5.11 
Unrefrigerated products  (e.g., includes liquids sold 
un-chilled, such as soft-drinks and wine) 20 °C (68 °F) 27 CFR, part 4.1(b) 

 

 
3.2. Gravimetric Test Procedure for Liquids 

Test Equipment 
 
• A scale that meets the requirements in Chapter 2, Section 2.2. “Measurement Standards and Test 

Equipment.” 
 

Note:  To verify that the scale has adequate resolution for use, it is first necessary to determine 
the d ensity of  t he liquid; next v erify t hat t he s cale division i s no l arger than MAV/6 f or t he 
package size under test.  The smallest graduation on the scale must not exceed the weight value 
for MAV/6. 

 
Example:  Assume the inspector is us ing a scal e with 1 g (0.002 lb) increments to 
test packages labeled 1 L (33.8 fl oz) t hat have an MAV of  29  mL (1 fl oz).  A lso, 
assume t he i nspector finds t hat t he weight of  1  L o f t he l iquid is 943  g ( 2.078 lb).  
This will result in an MAV/6 value in weight of 4.715 g (0.010 lb): 

 
29 mL/6 = 4.8 mL  (1 fl oz/6 = 0.166 6 fl oz) 

 
943 g/1000 mL= 0.943 g/mL  (2.07 8 lb/33.6 fl oz = 0.061 8 lb/fl oz) 

 
4.8 mL x 0.943 g/mL = 4.5264 g  (0.166 6 fl oz x 0.061 8 lb/fl oz = 0.010 lb) 

 
In t his example, the 1 g (0.002 lb) s cale division is smaller than the MAV/6 value of 4.5264 g 
(0.010 lb) so the scale is suitable for making a density determination. 

 
• A pa rtial i mmersion thermometer ( or equ ivalent) w ith a r ange of −35 °C t o + 50 °C ( 30 °F t o 

120 °F), at least 1 °C (1 °F) graduations, and with a tolerance of ±1 °C (±2 °F) 
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• Volumetric measures 
 

Example:  When checking pa ckages l abeled in SI uni ts, flask si zes o f 100  mL, 
200 mL, 500 mL, 1 L, 2 L, 4 L, and 5 L and a 50 mL cylindrical graduate with 1 mL 
divisions may be used.  When checking packages labeled in inch-pound units the use 
of measuring flasks and graduates with capacities of gill, half-pint, pint, quart, half-
gallon, g allon, and a  2  fl oz c ylindrical g raduate, g raduated to ½  fl dr i s 
recommended. 

 
• Defoaming ag ents may b e ne cessary f or testing l iquids such as b eer and soft dr inks t hat 

effervesce or are carbonated.  Two such products are Hexanol or Octanol (Capryl Alcohol). 
 

Note:  The mention of trade or brand names does not imply that these products are endorsed or 
recommended by t he U.S. Department o f Commerce ov er similar p roducts com mercially 
available from other manufacturers. 

 
• Bubble level at least 15.24 cm (6 in) in length 

 
• Stopwatch 

 
Test Procedure 
 
Follow Section 2.3. “Basic Test Procedure – Define the Inspection Lot.”  U se a “Category A” sampling 
plan in the inspection.  Select a random sample; then use t he following procedure t o determine l ot 
compliance. 
 

Step: 
1. Bring the sample packages and their contents to the reference temperature as specified in 

Table 3-1. “Reference T emperatures f or Liquids.”  To de termine i f the l iquid is  a t its 
reference t emperature, immerse the t hermometer i n the l iquid before starting t he t est.  
Verify the temperature again immediately af ter the f lask and liquid is weighed.  If the 
product r equires mixing f or uni formity, mix i t be fore ope ning i n a ccordance w ith a ny 
instructions specified on the package label.  Shaking liquids, such as flavored milk, often 
entraps air that w ill affect v olume measurements, so use caution when testing t hese 
products.  Often, less air is entrapped if the package is gently rolled to mix the contents. 

 
2. For m ilk, select a  v olumetric m easure equal t o or  one s ize s maller than t he label 

declaration.  For all other products, select a volumetric measure that is one size smaller 
than the label declaration.  For example, if testing a 1  L bottle of  juice or a  soft drink, 
select a 500 mL volumetric measure. 
(Amended 2004) 

 
Note:  When determining the density of milk, if the product from the first container does 
not f ill the v olumetric m easure t o the nominal c apacity g raduation, pr oduct may be  
added f rom a nother c ontainer as l ong a s pr oduct integrity i s m aintained ( i.e., brand, 
identity, lot code, and temperature). 

 
3. Prepare a clean volumetric measure to use according to the following procedures: 
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Step: 
 Because f lasks ar e or dinarily cal ibrated on a “t o deliver” ba sis, they must be  

“wet down” before using.  Immediately before use, fill the volumetric flask(s) or 
graduate with water.  The water should be at the reference t emperature o f t he 
product being tested.  Fill the flask(s) with water to a point slightly below the top 
graduation o n t he ne ck.  T he flask should be  e mptied in 30  seconds 
(± 5 seconds).  Tilt the flask gradually so the flask walls are splashed as little as 
possible as the flask is emptied.  When the main flow stops, the flask should be 
nearly inverted.  H old the f lask in this position for 10 seconds more and touch 
off the drop of water that adheres to the tip.  If necessary, dry the outside of the 
flask.  The f lask or  g raduate i s t hen ready t o fill w ith liquid f rom a  pa ckage.  
This is called the “wet down” condition. 

 
Note:  When using a volumetric measure that is calibrated “to contain,” the measure must be 
dry before each measurement. 
 

 If the l iquid e ffervesces or  f oams when opened or  poured (such as carbonated 
beverages), add two drops of a defoaming agent to the bottom of the volumetric 
measure before filling with the l iquid.  I f working with a  carbonated beverage, 
make all density determinations immediately upon pl acing the product into the 
standard.  This reduces the chance of volume changes occurring from the loss of 
carbonization. 

 
 Before making additional measurements of a liquid, use water to wash or rinse 

and prepare the volumetric measure.  Between each two measurements of liquid 
from the sample packages, prepare the volumetric measure as de scribed above, 
dry t he out side o f t he flask, and drain the volumetric measure as de scribed in 
earlier paragraphs of this section, as appropriate. 

 
4. If the f lask capacity is equal to the labeled volume, pour  the l iquid into the volumetric 

measure tilting the package to a nearly vertical position.  If the flask capacity is smaller 
than the package’s labeled volume, f ill the flask to its nominal capacity graduation.  I f 
conducting a  v olumetric test, d rain t he c ontainer into t he v olumetric m easure for 
1 minute after the stream of liquid breaks into drops. 

 
5. Position the volumetric measure on a level surface at eye level.  For clear liquids, place a 

material of some dark color outside the flask immediately below the level of the 
meniscus.  Read the volume from the lowest point of the meniscus.  For opaque liquids, 
read volume from the center top rim of the liquid surface. 

 
6. Use t he g ravimetric procedure to determine t he v olume i f t he l imit sp ecified f or the 

difference in density is not exceeded. 
 

 Select a volumetric measure equal to or one size smaller than the labeled volume 
(depending on t he product) and prepare it as described in step 4 of this section.  
Then determine and record its empty weight. 

 
 Determine acceptability of  th e l iquid density v ariation, using tw o packages 

selected for t are a ccording t o Section 2.3. “Basic T est P rocedure – Tare 
Procedures” as follows: 
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Step: 
• Determine the gross weight of the first package. 

 
• Pour the liquid from the first package into a volumetric measure exactly to 

the nominal capacity marked on the neck of the measure. 
 

• Weigh the filled volumetric measure and subtract its empty weight to obtain 
the weight of  the l iquid.  Determine density by  di viding the weight of t he 
liquid by the capacity of the volumetric measure. 

 
• Determine the weight of  the l iquid from a  second package using t he same 

procedure. 
 

• If the difference be tween the densities of the t wo packages exceeds one 
division, use the v olumetric p rocedure i n S ection 3.3. “Volumetric T est 
Procedure for Liquids.” 

 
a. How is “nominal gross weight “determined? 

 
Determine the “nominal gross weight” as follows: 
 

Step: 
1. Determine the Average Used Dry Tare Weight of the sample according to provisions of 

Section 2.3. “Basic Test Procedure – Tare Procedures.” 
 
2. Calculate the Average Product Density by adding the densities of the liquid from the two 

packages and dividing the sum by two. 
 
3. Calculate the “nominal gross weight” using the following formula if the flask capacity is 

equal to the labeled volume: 
 

Nominal Gross Weight = (Average Product Density [in weight units]) + 
(Average Used Dry Tare Weight) 

 
Note:  If the flask size is smaller than the labeled volume, the following formula is used:  
 

Nominal Gross Weight = (Average Product Density x 
[Labeled Volume/Flask Capacity]) + (Average Used Dry Tare Weight) 

 
b. How are the errors in the sample determined? 

 
Step: 
1. Weigh the remaining packages in the sample. 
 
2. Subtract the nominal g ross weight from the gross weight of each pa ckage t o obtain 

package er rors in terms of  weight.  All sample packages ar e compared to the nominal 
gross weight. 
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Step: 
 
3. To convert the average error or package error from weight to volume, use the following 

formula: 
 
Package Error in Volume = Package Error in Weight/Average Product Density Per Volume 
Unit of Measure 

 
Evaluation of Results 
 
Follow t he pr ocedures i n C hapter 2, S ection 2.3. “Basic Test P rocedure – Evaluating R esults” t o 
determine lot conformance. 
 
3.3. Volumetric Test Procedure for Liquids 
 

a. How is the volume of liquid contained in a package determined volumetrically? 
 
Follow steps 1 through 6 in Section 3.2. “Gravimetric Test Procedure for Liquids” for each package in the 
sample. 
 

b. How are the errors in the sample determined? 
 
Read the package errors directly from the graduations on the measure.  The reference temperature must be 
maintained within ± 2 °C (± 5 °F) for the entire sample. 
 
Evaluation of Results 
 
Follow t he pr ocedures i n Chapter 2, S ection 2.3. “Basic Test P rocedure – Evaluating R esults” to 
determine lot conformance. 
 
3.4. Other Volumetric Test Procedures 
 

a. What ot her m ethods c an be  us ed t o determine t he ne t c ontents o f pa ckages l abeled by  
volume? 

 
Depending on how level the surface of the commodity is, use one of two headspace test procedures.  Use 
the first headspace test procedure to determine volume where the liquid has a smooth surface (e.g., oils, 
syrups, and other viscous liquids).  Use the second procedure to determine volume where the commodity 
does not have a smooth surface (e.g., mayonnaise and salad dressing). 
 
Test Procedure 
 
Before c onducting a ny of  t he following v olumetric t est procedures f ollow S ection 2.3. “Basic T est 
Procedure – Define the Inspection Lot.”  Use a “Category A” sampling plan in the inspection; select a  
random sample; then use the following procedure to determine lot compliance. 
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Test Equipment 
 

• Micrometer depth gage (ends of rods fully rounded) 0 mm to 225 mm (0 in to 9 in) or longer 
 

• Level (at least 15 cm (6 in) in length) 
 

• Laboratory pipets and/or buret 
 

 Class A 500  mL bur et t hat c onforms t o A STM E 287-2(2007), “Standard Specification for 
Laboratory Glass Graduated Burets” 
 

 Class A pipets, ca librated “to deliver” that con form t o ASTM E 969-

 

02(2007), “ Standard 
Specification for Glass Volumetric (Transfer) Pipets” 

• Volumetric measures 
 

• Water 
 

• Rubber bulb syringe 
 

• Plastic disks that are 3 mm (1/8 in) thick with diameters equal to the seat diameter or larger than 
the brim diameter of each container to be tested.  The diameter tolerance for the disks is 50 µm 
(± 0.05 mm [± 0.002 in]).  The outer edge should be smooth and beveled at a 30° angle with the 
horizontal to 800 µm (0.8 mm [1/32 in]) thick at the edge.  Each disk must have a 20  mm (¾ in) 
diameter ho le t hrough its cent er and a s eries of 1. 5 mm ( 1/16 in) di ameter hol es 25  mm ( 1 in) 
apart around the periphery of the disk and 3 mm (1/8

 

 in) from the outer edge.  All edges must 
be smooth. 

• Stopwatch 
 

• 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) 

 
b. How is the volume o f oils, syrups, and other viscous liquids that have smooth surfaces 

determined? 
 

Step: 
1. Make all measurements on a level surface. 
 
2. Bring the temperature of both the liquid and the water to be used to measure the volume 

of the liquid to the reference temperature specified in Table 3-1. “Reference 
Temperatures for Liquids.”  Verify with a thermometer that product has maintained 
the reference temperature. 

 
3. Measure the he adspace o f t he p ackage at  t he po int of con tact w ith the liquid using a 

depth gauge with a fully rounded, rather than a pointed, rod end.  I f necessary, support 
the package to prevent the bottom of the container from distorting. 

 
4. Empty, clean, and dry the package. 
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Step: 
 
5. Refill the c ontainer with water measured from a volumetric s tandard to t he original 

liquid headspace level measured in step 3 of this section until the water touches the depth 
gauge. 

 
6. Determine the amount of water used in step 5 of this section to obtain the volume of the 

liquid and calculate the “package error” based on that volume. 
 
Evaluation of Results 
 
Follow the pr ocedures in Section 2.3. “Basic Test Procedure – Evaluating R esults” to determine lo t 
conformance. 
 
3.5. How is the volume of  mayonnaise and salad dressing, and water immiscible products that 

do not have smooth and level surfaces determined? 
 

(1) Volumetric Headspace Test Procedure 
 
Use t he v olumetric he adspace pr ocedure de scribed i n this sec tion to determine v olume w hen t he 
commodity does not have a smooth surface (e.g., mayonnaise, salad dressing, and other water immiscible 
products without a level liquid surface).  The procedure guides the inspector to determine the amount of 
headspace above t he p roduct i n the package a nd t he v olume of  t he c ontainer.  D etermine t he pr oduct 
volume by  s ubtracting t he he adspace v olume f rom t he c ontainer v olume.  O pen e very pa ckage i n the 
sample. 
 

Step: 
1. Make all measurements on a level surface. 
 
2. Bring the temperature of both the commodity and the water used to measure the volume 

to the appropriate t emperature designated in T able 3-1. “Reference Temperatures for 
Liquids.” 

 
3. Open the first package and place a di sk larger than the package container opening over 

the opening. 
 
4. Measurement Procedure 
 

 Deliver water from a flask (or flasks), graduate, or buret, through the central hole 
in the disk onto the top of the product until the container is filled.  I f it appears 
that the contents of the flask may overfill the container, do not empty the flask.  
Add water until all of the air in the container has been displaced and the water 
begins to rise in the center hole of the disk.  Stop the filling procedure when the 
water fills the center disk hole and domes up slightly due to the surface tension.  
Do not add additional water after the level of the water dome has dropped. 

 
 If the water dome br eaks on the surface of the disk, the container has been 

overfilled and the test is void; dry the container and start over. 
 
5. To obtain the headspace capacity, record the volume of water used to fill the container 
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Step: 
and subtract 1 mL (0.03 fl oz), which is the amount of water held in the hole in the disk 
specified. 

 
6. Empty, clean, and dry the package container. 
 
7. Repeat steps 4 and 5 of this section.  Refill the package container with water measured 

from a volumetric measure to the maximum capacity of the package, subtract 1  mL 
(0.03 fl oz), and record the amount of water used as the container volume; and 

 
8. From the container volume determined in step 7 of  this section, subtract the headspace 

capacity i n step 5 of this section to obtain the measured v olume of t he product and 
calculate the “package er ror” for that v olume w here “pa ckage er ror” equ als labeled 
volume minus the measured volume of the product. 

 
Evaluation of Results 
 
Follow the pr ocedures in Section 2.3. “Basic Test P rocedure – Evaluating R esults” to determine lo t 
conformance.” 
 
3.6. Goods Labeled by Capacity
 

 – Volumetric Test Procedure 

a. What type of measurement equipment is needed to perform the headspace test procedures? 
 
Use t he t est equipment i n Section 3.4. “Other Volumetric Test Procedures” (except for the micrometer 
depth gage) to perform these test procedures. 
 

b. How is i t de termined i f good s l abeled by capacity meet t he ave rage a nd i ndividual 
requirements? 

 
Before c onducting a ny of  t he f ollowing v olumetric t est pr ocedures, refer to Section 2.3. “Basic T est 
Procedure – Define the Inspection Lot.”  U se a “Category A” sampling plan in the inspection; select a  
random sample; then use the following test procedure to determine lot compliance. 
 

Step: 
1. Make all measurements on a level surface. 
 
2. When testing g oods l abeled by capa city, use w ater at  a r eference temperature o f 

20 °C ± 2 °C (68 °F ± 5 °F). 
 
3. Select a sam ple cont ainer and place a di sk l arger t han the con tainer ope ning over t he 

opening. 
 
4. Measurement Procedure 
 

 Add w ater t o t he c ontainer us ing f lask ( or f lasks), g raduate, o r bur et 
corresponding to labeled capacity of the container.  If it appears that the contents 
of the flask may overfill the container, do not empty the flask.  Add water until 
all of the air in the container has been displaced and the water begins to rise in 
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Step: 
the center hole of t he disk.  Stop f illing t he container when the water fills t he 
center disk hole and domes up slightly due to the surface tension. 

 
 If the water dome br eaks on the surface of the disk, the container has been 

overfilled and the test is void; dry the container and start over. 
 

 Record t he a mount o f w ater us ed to fill the c ontainer a nd s ubtract 1  mL 
(0.03 fl oz) (this is the amount of water held in the hole in the disk specified) to 
obtain the total container volume. 

 
5. Test t he o ther co ntainers i n the s ample ac cording t o t he pr ocedures in s tep 4 of  t his 

section. 
 
 
6. To determine package e rrors, s ubtract the total container volume obtained in steps 4 

and 5 of this section from the labeled capacity of the container. 
 
Evaluation of Results 
 
Follow the pr ocedures in S ection 2.3. “Basic Test P rocedure – Evaluating R esults” to determine lo t 
compliance. 
 
3.7. Pressed and Blown Glass Tumblers and Stemware 
 

a. What requirements apply to pressed and blown glass tumblers and stemware? 
 
This handbook provides a tolerance to the labeled capacity of glass tumblers and stemware.  The average 
requirement does not apply to the capacity of these products.  See Table 3-2. “Allowable Differences for 
Pressed and Blown Glass Tumblers and Stemware.” 
 

b. How is it determined if tumblers and stemware meet the individual package requirement? 
 
Follow Section 2.3. “Basic Test Procedure – Define the Inspection Lot” and determine which sampling 
plan t o use i n the inspection, s elect a r andom s ample, a nd t hen u se the following v olumetric test 
procedure to determine container capacity and volume errors. 
 

c. What type of measuring equipment is needed to perform the test procedures? 
 
Use t he equipment spe cified in Section 3.4. “Other V olumetric Test P rocedures,” (except f or t he 
micrometer depth gage) to perform these test procedures. 
 

d. What are the steps of the test procedure? 
 
Follow steps 1 through 6 in Section 3.6. “Goods Labeled by Capacity – Volumetric Test Procedure.” 
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e. How is it determined if the samples conform to the allowable difference? 
 
Compare t he i ndividual container e rror w ith t he a llowable di fference t hat a pplies i n T able 3-2. 
“Allowable Differences for Pressed and Blown Glass Tumblers and Stemware.”  If a pa ckage contains 
more t han one container, al l o f t he con tainers i n the pa ckage must m eet t he al lowable d ifference 
requirements in order for the package to pass. 
 

Table 3-2. Allowable Differences for Pressed and Blown Glass Tumblers and Stemware 
Unit of measure  

If the capacity in metric units is: Then the allowable difference is: 
200 mL or less ± 10 mL 

More than 200 mL ± 5 % of the labeled capacity 
If the capacity in inch-pound units is: Then the allowable difference is: 

5 fl oz or less ± ¼ fl oz 
More than 5 fl oz ± 5 % of the labeled capacity 

 
Evaluation of Results 
 
Count the packages in the sample with volume errors greater than the allowable difference and compare 
the resulting number with the number given in Column 3. 
 

• If the number of containers in the sample with errors exceeding the allowable difference exceeds 
the number allowed in Column 3, the lot fails. 
 

HOWEVER 
 

• If the number of packages with errors exceeding the allowable difference is less than or equal to 
the number in Column 3, the lot passes. 

 
Note: The average capacity error is not calculated because the lot passes or fails based on the individual 
volume e rrors.  A ct on the i ndividual un its c ontaining e rrors e xceeding t he a llowable di fference 
individually even though the lot passes the requirement. 

 
3.8. Volumetric Test Procedure for Paint, Varnish, and Lacquers – Non-aerosol 
 

a. How is the volume of paint, varnish, and lacquers contained in a package determined? 
 
Use one of three different test methods depending upon the required degree of accuracy and the location 
of the inspection.  The pr ocedures include both retail and in-plant audits and a “possible violation” 
method, w hich i s de signed, f or l aboratory or  in pl ant use be cause of  c leanup a nd pr oduct c ollection 
requirements.  T he p rocedures a re s uitable t o us e w ith p roducts labeled by  v olume a nd pa ckaged i n 
cylindrical containers with separate lids that can be resealed. 
 
Test Equipment 
 

• A scale that meets the requirements in Section 2.2. “Measurement Standards and Test Equipment” 
 

• Volumetric measures 
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• Micrometer depth gage (ends of rods fully rounded), 0 mm to 225 mm (0 in to 9 in) 

 
• Diameter (Pi) tape measure, 5 cm to 30 cm (2 in to 12 in) 

 
• Spanning bar, 2.5 cm by 2.5 cm by 30 cm or (1 in by 1 in by 12 in) 

 
• Rule, 30 cm (12 in) 

 
• Paint solvent or other solvent suitable for the product being tested 

 
• Cloth, 30 cm (12 in) square 

 
• Wood, 5 cm (2 in) thick, by 15 cm (6 in) wide, by 30 cm (12 in) long 

 
• Rubber mallet 

 
• Metal disk, 6.4 mm (¼ in) thick and slightly smaller than the diameter of package container bottom 

 
• Rubber spatula 

 
• Level at least 15 cm (6 in) in length 

 
• Micrometer (optional) 

 
• Stopwatch 

 
b. What test procedure is used to conduct a retail audit test? 

 
Conduct a retail audit using the following test procedure that is suitable for checking cylindrical 
containers up t o 4  L ( 1 gal) in capacity.  Use s tep 2 in the retail audit test procedure with a ny size 
container, but step 3 must be used for containers with capacities of 4 L (1 gal).  The method determines 
the volume of a single can in the sample selected as most likely to contain the smallest volume of product.  
Do not empty any containers because only their critical dimensions are being measured. 
 

c. How accurate is the dimensional test procedure? 
 
The configuration of the bottom of the can, paint clinging to the lid, and slight variations in the wall and 
label thicknesses of the paint container may produce an uncertainty estimated to be at least 0.6 % in this 
auditing pr ocedure.  Therefore, t his m ethod i s r ecommended s olely t o e liminate f rom more r igorous 
testing t hose pa ckages t hat appe ar t o be full measure.  Use t he v iolation procedures when the volume 
determined in step 10 is less than the labeled volume or in any case where short measure is suspected. 
 

d. What worksheets make data recording easier? 
 
Use t he f ollowing f ormat t o de velop w orksheets to pe rform a udits a nd de termine t he v olume w hen 
checking paint.  Follow the procedure and it will indicate the column in which the various measurements 
made can be recorded. 
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Example:  Audit Worksheet for Checking Paint (add additional rows as needed) 

 
1. Can 
Height 

Can Diameter 
6. Avg 
Liquid 

Diameter 

7. Avg 
Liquid 
Level 

8. Avg 
Container 

Depth 

9. Avg 
Liquid 
Depth 

10. 
Volume* 

2. Top 3. Middle 4. Bottom 5. Average      
          
          
          
*10. Volume = 0.7854 x 6 x 6 x 9 
 
Note:  When the following instructions require recording a measurement, refer to the numbered columns 
in the “Audit Worksheet for Checking Paint” shown above. 

e. How is a retail audit test performed? 
 

Step: 
1. Select a random sample.  A tare sample is not needed. 
 
2. For containers less than 4 L or (1 gal): 
 

 Measure t he ou tside di ameter o f e ach container ne ar i ts m iddle to the c losest 
0.02 mm (0.001 in). 

 
 Use a diameter tape measure to record the measurements in Column 3. 
 
 Place t he con tainers on a level su rface and using t he m icrometer de pth gage, 

record their heights in Column 1 on the worksheet. 
 
 If t he r ange of out side di ameters exceeds 0 .125 mm ( 0.005 in) or  t he r ange i n 

heights exceeds 1.58 mm (0.062 5 in), do not use this procedure.  I f the ranges 
are within the specified limits, weigh all cans in the sample, select the container 
with the lightest gross weight, and remove its lid.  Continue with step 4 below. 

 
3. For 4 L (1 gal) containers: 
 

 Gross weigh each package in the sample. 
 
 Select the package with the lightest gross weight and remove its lid. 

 
4. Use a d irect r eading di ameter t ape m easure to measure the outside d iameter o f t he 

selected container n ear i ts t op, middle (already measured i f s tep 2 was f ollowed), a nd 
bottom to the closest 0.02 mm (0.001 in).  Record these measurements in Columns 2, 3, 
and 4.  Add the three diameter values and divide by three to obtain the average diameter 
and record this value in Column 5. 

 
5. If a micrometer i s av ailable, measure the w all and  t he pa per l abel thickness of t he 

container; ot herwise, as sume t he w all and label t hicknesses g iven in Table 3-3. 
“Thickness of Paint Can Walls and Labels” below: 
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Table 3-3. Thickness of Paint Can Walls and Labels 

Can Size Wall Thickness 
4 L (1 gal) 250 µm (0.25 mm) [0.010 in] 
2 L (½ gal) 250 µm (0.25 mm) [0.010 in] 
1 L (1 qt) 230 µm (0.23 mm) [0.009 in] 
500 mL (1 pt) 230 µm (0.23 mm) [0.009 in] 
250 mL  200 µm (0.20 mm) [0.008 in] 
Label Thickness* for all can sizes:  100 µm (0.10 mm) [0.004 in] 
(*Paper only – ignore labels lithographed directly onto the container) 

 
Step: 

Subtract twice the thickness of the wall of the can and paper label from the average can 
diameter ( step 4) to obtain the average l iquid diameter.  R ecord the l iquid di ameter in 
Column 6. 
 

6. On a level surface, place the container on the circular metal disk that is slightly smaller in 
diameter than the lower rim of the can so the bottom of the container nests on the disk to 
eliminate any “sag” in the bottom of the container. 
 

7. Place t he spanning ba r and de pth g age a cross the t op of  t he paint c an a nd mark t he 
location of the spanning bar on t he rim of the paint container.  M easure the distance to 
the liquid level, to the nearest 20 µm (0.02 mm) (0.001 in), at three points in a straight 
line.  T ake measurements at  po ints appr oximately 1  cm (3

 

/8 in) f rom t he i nner rim f or 
cans 12.5 cm (5 in) in d iameter or  less (and at 1 .5 cm [½ in] from the r im fo r cans 
exceeding 12.5  cm [ 5 in]) i n di ameter a nd a t t he c enter of  t he c an.  A dd t he t hree 
readings and  d ivide by  t hree to obtain the av erage d istance t o the liquid l evel in the 
container.  Record the average distance to the liquid level in Column 7. 

8. Measure the distance to the bottom of the container at three points in a straight line in the 
same manner as outlined in step 7.  Add the three readings and divide by three to obtain 
the average height of the container and record it in Column 8. 

 
9. Subtract the average distance to the liquid level (Column 7) from the average height of 

the container (Column 8) to obtain the average height of the liquid column and record it 
in Column 9. 

 
10. Determine the volume of paint in the container by using the following formula: 
 

Volume = 0.7854 D2

 
H 

Where D = average liquid diameter (Column 6) and 
H = average liquid height (Column 9) 

 
11. Record this value in Column 10.  If the calculated volume is less than labeled volume, go 

to the Violation Procedure. 
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f. How is an in-plant audit conducted? 
 
Use the following procedures to conduct an in-plant audit inspection.  This method applies to a container 
that probably contains the smallest volume of product.  Duplicate the level of fill with water in a can of 
the same dimensions as the one under test.  Use this method to check any size of p ackage i f the l iquid 
level i s w ithin t he measuring r ange of  t he de pth g age.  I f a ny pa int is c linging t o t he s idewall or  lid, 
carefully scrape the paint into the container using a rubber spatula. 

 
Step: 
1. Follow steps 1 through 6 of the retail audit test. 
 
2. Place the spanning bar and depth gage across the top of the paint can.  Measure the liquid 

level at the center of the surface and record the level in Column 7. 
 
3. Select an empty can with the same bottom configuration as the container under test and 

with a diameter and height equal to that of the container under test within plus or minus 
the following tolerances: 

 
a. For 500 mL or (1 pt) cans – within 25 µm (0.025 mm) (0.001 in) 
b. For 1 L or (1 qt) cans – within 50 µm (0.05 mm) (0.002 in) 
c. For 2 L or (½ gal) cans – within 75 µm (0.075 mm) (0.003 in) 
d. For 4 L or (1 gal) cans – within 100 µm (0.1 mm) (0.004 in) 

 
4. Set the empty can on a l evel w ork sur face w ith a c ircular m etal di sk t hat is slightly 

smaller in diameter than the bottom can rim underneath the can to eliminate sag.  Set up 
the spanning bar and depth gage as in step 2 above.  Fill the container with water from a 
volumetric measure of the same volume as the labeled volume.  Measure the distance to 
the liquid level at the center of the container and record this level in Column 7 below the 
reading r ecorded in step 2.  If t his di stance i s eq ual t o or g reater than the d istance 
determined in step 2, assume that the package is satisfactory.  If the distance is less than 
the distance determined in step 2, the product may be short measure.  Use the “Violation 
Procedure” i n the ne xt section when the au dit test i ndicates that sho rt m easure is 
possible. 

 
3.8.1. Violation Procedure 
 

a. How is it determined if the containers meet the package requirements? 
 
Use the following method if the liquid level is within the measuring range of t he micrometer.  The first 
step is to follow the “Basic Test Procedure” in Section 2.3.  Define the inspection lot to determine which 
“Category A” sampling plan to use; select a random sample; and then use the following procedure.  The 
steps noted with an (*) are required if there is paint adhering to the lid and it cannot removed by scraping 
into the can. 
 

Step: 
1. Do not shake or invert the containers selected as the sample.  Determine the gross weight 

of t hese packages and record in Column 2 of the “Example Worksheet for Possible 
Violation in Checking Paint” below. 
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Example Worksheet for Possible Violation in Checking Paint (add additional rows as needed) 
1. Labeled 
Volume 

2. Gross 
Weight 

3. Lid Paint 
Weight 
(Wet − Dry) 

4. 
Liquid 
Level 

5. Tare 6. Water 
Volume 

7. Net 
Wt. = 
2 − 5 

8. Weight of 
Labeled 
Volume = 
7 x 1 ÷ 6 
 

9. Package 
Volume = 
6 + [(3 ÷ 7) 
x 6)] 

         
         
         
 

Step: 
Record t he labeled volume of t he first t are s ample package i n C olumn 1 of t he 
worksheet.  Use a circular metal disk to eliminate can “sag” and remove the lid.  If paint 
clings to the lid of the container, scrape it off with a spatula. 
 

2.* If paint that adheres to the lid cannot be completely removed by scraping the paint into 
the can, determine the weight of the lid plus any adhering paint.  Clean the paint lid with 
solvent and weigh again.  Subtract the clean lid weight from the lid weight with paint to 
determine the weight of the paint adhering to the lid.  Record this weight in Column 3. 
 

3. Place the spanning bar and depth gage across the top of the paint can.  Mark the location 
of the spanning bar on the rim of the paint container.  Measure the distance to the liquid 
level at  the center of t he container to the nearest 20 µm (0.02 mm) (0.001 in).  Record 
the distance in Column 4. 
 

4. Empty and clean the sample container and lid with solvent; dry and weigh the container 
and lid.  Record the tare weight in Column 5. 
 

5. Set up the container in the same manner as in step 1. 
 

6. Place the spanning bar at the same location on the rim of the paint container as marked in 
step 3.  With the depth gage set as described in step 3, deliver water into the container in 
known amounts until the water reaches the same level occupied by the paint as indicated 
by t he de pth gage.  R ecord t his volume of  water ( in mL or  f l oz) i n C olumn 6 of  t he 
worksheet.  This i s t he volume oc cupied by  t he pa int i n t he c ontainer.  Follow 
steps, 7a, 8a, a nd 9a i f s craping doe s no t r emove t he pa int from t he l id.  I n order t o 
determine i f g ravimetric t esting can be us ed to test t he ot her pa ckages i n the s ample, 
follow only steps 7, 8, and 9 when no paint adheres to the lid. 
 

7. Subtract t he w eight of the c ontainer ( Column 5) from t he gr oss w eight ( Column 2) t o 
arrive a t t he net w eight of  pa int i n t he s elected container.  R ecord the ne t w eight i n 
Column 7 of the worksheet. 
 
7a.* Subtract the weight of the container (Column 5) and the weight of product on the 

lid (Column 3) f rom t he gr oss w eight ( Column 2) t o ar rive at  the ne t w eight o f 
paint in the container.  R ecord in Column 7 (excluding the weight of the paint on 
the lid). 
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Step: 
8. Calculate the w eight of  t he l abeled v olume of p aint ( for t he f irst pa ckage ope ned for 

tare). 
 

net weight (Column 7) x labeled volume (Column 1) ÷ volume of paint in can (Column 6) 
 

Record this value in Column 8. 
 
8a.* Calculate the package volume =  
 

volume in can (Column 6) + (lid paint weight [Column 3] x 
volume in can [Column 6] / net weight [Column 7]] 

 
Record it in Column 9 of the worksheet. 
 

9. Calculate the package error.  Use the following formula if paint does not adhere to the 
lid: 

 
Package error = (Column 6 value) - (labeled volume) 

 
9a.* Use the following formula if paint does adhere to the lid and will not come off by 

scraping. 
 

Package error = (Column 9 value) - (labeled volume) 
 

10. Repeat steps 1 through 9 for the second package chosen for tare. 
 

b. When can a gravimetric procedure be used? 
 
A gravimetric procedure is used i f the weights of the labeled volume for the f irst two packages do  no t 
differ from each other by more than one division on the scale (if they meet this criterion, check the rest of 
the sample gravimetrically and record in Column 8). 
 

c. How is “nominal gross weight” determined? 
 
Determine the “Nominal Gross Weight” for use with Chapter 2, Section 2.3. “Basic Test Procedure” as 
follows: 
 
The nominal gross weight equals the sum of the average weight of the labeled volume (average of values 
recorded in Column 8) plus the average tare (average of v alues recorded in Column 3) for the packages 
selected for t are.  N ote t hat t he w eight o f a g iven volume of pa int of ten varies con siderably f rom 
container to container; therefore, volumetric measurements may prove necessary for the entire sample. 
 
Evaluation of Results 
 
Follow t he procedures in S ection 2.3. “Basic Test P rocedures – Evaluating R esults” to de termine l ot 
conformance. 
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3.9. Testing Viscous Materials – Such As Caulking Compounds and Pastes 
 

a. How are viscous materials such as caulking compounds and paste tested? 
 
Use the following procedure for any package of viscous material l abeled by volume.  It i s sui table for 
very viscous m aterials suc h as cartridge-packed caulking c ompounds, g lues, pastes, a nd o ther s imilar 
products.  It is best to conduct this procedure in a laboratory using a hood to ventilate solvent fumes.  If 
used in the f ield, use i n a w ell v entilated area.  E xcept f or t he spe cial m easurement pro cedures t o 
determine the weight of  the l abeled volume, this procedure follows the basic t est procedure.  F or each 
weight of a known volume determination, pack a portion of the packaged product into a pre-weighed cup 
of known volume (called a “density cup” or “pycnometer”) and weigh.  F rom the weight of the known 
volume, determine the weight of the labeled volume.  C ompare the nominal gross weight with the gross 
weight to determine the package error. 
 

b. What t ype o f measurement eq uipment is n eeded t o test p ackages of cau lk, pastes, and 
glues? 

 
• A scale that meets the requirements in Section 2.2. “Measurement Standards and Test 

Equipment.” 
 

• Pycnometer, a  vessel of known volume used for weighing semifluids.  The pycnometer can be 
bought or made.  If it is made, refer to it as a “density cup.”  To make a 150 mL or 5 fl oz density 
cup, cut off the lip of a 150 mL beaker with an abrasive saw and grind the lip flat on a lap wheel.  
The s licker pl ate i s av ailable com mercially.  C alibrate t he d ensity cup  g ravimetrically w ith 
respect to the contained volume using the procedure in ASTM E542-01(2007), “Standard Practice 
for Calibration of Laboratory Volumetric Apparatus.” 
 

• Appropriate solvents (water, Stoddard solvent, kerosene, alcohol, etc.) 
 

• Caulking gun (for cartridge packed products) 
 

c. How is a pycnometer prepared for use? 
 
Before using, weigh and calibrate the pycnometer (or the density cup and slicker plate) with respect to 
volume (mL or fl oz).  If applicable, comply with any special instructions furnished by the manufacturer 
to calibrate a py cnometer that has not  been calibrated.  It i s not  necessary to reweigh or recalibrate for 
each test; however, mark the pieces of each unit to prevent interchange of cups and slicker plates. 
 

d. How is it determined if the containers meet the package requirements? 
 

First, Follow the “Basic Test Procedure” in Section 2.3. “Basic Test Procedure – Define the Inspection 
Lot.”  U se a “C ategory A” sam pling pl an in the inspection; se lect a r andom sam ple; t hen, use t he 
following procedure to determine lot compliance. 
 

Step: 
1. Weigh a calibrated pycnometer and slicker plate and record as “pycnometer weight” and 

record this weight and the volume of the pycnometer. 
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Step: 
2. Determine the gross weight of t he first package and record the weight value.  Open the 

package and transfer t he product t o the py cnometer by  f illing i t t o excess.  U se a 
caulking gun t o transfer product f rom t he caulking cartridges.  I f us ing a  pycnometer, 
cover i t with a l id and screw the cap down tightly.  Excess material will be forced out 
through the hole in the l id, so the lid must be  clean.  If us ing a  density cup, place the 
slicker plate over ¾ of the cup mouth, press down and slowly move the plate across the 
remainder of the opening.  With the slicker plate in place, clean all the exterior surfaces 
with solvent and dry. 

 
3. Completely remove the product from the package container; clean the package container 

with solvent; dry and weigh it to determine the tare weight. 
 
4. Weigh the f illed pycnometer or f illed density cup with slicker plate and r ecord this 

weight.  Subtract the weight of the empty pycnometer from the filled weight to determine 
the net weight of the product contained in the pycnometer and record this weight. 

 
5. Clean the py cnometer and  r epeat st eps 2, 3, a nd 4 for t he s econd pa ckage i n the t are 

sample. 
 

Determine acceptability of the density variation on the two packages selected for tare.  If 
the difference between the densities of both packages exceeds one division of the scale, 
do not use the gravimetric procedure to determine the net quantity of contents.  Instead, 
use the procedure in steps 8 and 9. 

 
Note:  If the gravimetric procedure can be used, perform steps 7 and 9. 

 
6. Calculate the w eight of  product corresponding t o t he labeled v olume of  product 

according to the following formula: 
 

Weight of Product in Pycnometer ÷ Pycnometer Volume = Product Density 
 
7. Test each package individually by determining the product density in each package using 

the pycnometer and record the gross, tare, and net weight of each package.  Subtract the 
weight of  t he labeled volume ( determined for each pa ckage) f rom t he net w eight o f 
product to arrive at each individual package error in units of weight. 

 
8. Convert the package errors to units of volume using the following formula: 
 

Package Error (volume) = 
(Package Error [weight] x Pycnometer Volume) ÷ (Weight of Product in Pycnometer) 

 
9. Record the package errors on the report form using an appropriate unit of measure. 

 
Evaluation of Results 
 
Follow the pr ocedures in Section 2.3. “Basic Test P rocedure – Evaluation Results” to determine lo t 
conformance. 
 



L&R Committee 2010 Interim Agenda 
Appendix B – Draft, Handbook 133, Checking the Net Contents of Packaged Goods 

 L&R - B63 

3.10. Peat Moss 
 

a. How are packages of peat and peat moss labeled by compressed volume tested? 
 
Measure the dimensions of the compressed material to determine if it contains the labeled quantity.  Take 
three measurements ( both e nds an d m iddle) o f e ach di mension an d c alculate their average.  
Multiply the averages to obtain the compressed cubic volume. 
 
WWMA modify the second sentence 

For each dimension (length, width, height) take three equidistant measurements, 
take the average of each respective dimension and multiply to determine the cubic 
measure as follows: 

Average height X average width X average length = cubic measurement 
 
 

 
 
 

 
 

b. How are packages of peat and peat moss labeled by uncompressed volume tested? 
 
Use t he f ollowing method t o t est pe at moss s old us ing a n unc ompressed volume a s t he de claration of 
content.  The p rocedure i s ba sed o n A STM D 2978-03, “ Standard Method of T est f or Volume of  
Processed Peat Materials.” 
 
Test Equipment 
 

• 12.7 mm (or ½ in) sieve 
 

• Use one  o f t he following measures as appr opriate f or t he pa ckage size.  (Refer t o Table 3-4. 
“Specifications f or T est Meas ures for Mu lch and Soils” for additional information on test 
measure construction.) 

 
 28.3 L ( 1 ft3) m easure w ith i nside d imensions o f 3 0.4 cm ( 12 in) by  30.4 cm ( 12 in) by  

30.4 cm (12 in).  Mark the inside of the measure with horizontal lines every 1.2 cm (½ in) so 
that package errors can be directly determined 
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 100 L (3.5 ft3

 

) measure with inside dimensions of 50 cm (19.68 in) by 50 cm ( 19.68 in) by 
40 cm (15.74 in).  T he inside of  the measure should be marked with hor izontal l ines every 
1.2 cm (½ in) so that package errors can be directly determined 

• Straightedge, 50.8 cm (20 in) in length 
 

• Sheet for catching overflow of material 
 

• Level (at least 15.24 cm (6 in) in length) 
 

c. How is it determined if the packages meet the requirements in this handbook? 
 
Follow Section 2.3. “Basic Test Procedure – Define the Inspection Lot.”  U se a “Category A” sampling 
plan i n t he i nspection; s elect a  r andom s ample; then, use t he f ollowing procedure t o determine lot 
compliance. 
 

Step: 
1. Open each package in turn, remove the contents, and pass them through the sieve directly 

into the measuring container (overfilling it).  Use this method for particulate solids (such 
as so ils or o ther g arden materials) labeled i n c ubic dimensions or  dry v olume.  S ome 
materials may not pass through the sieve for peat moss; in these instances, separate the 
materials by hand (to compensate for packing and settling of the product after packaging) 
before filling the measure. 

 
Note:  Separated material (product not passing through the sieve) must be included in the 
product volume. 

 
2. Shake t he m easuring c ontainer w ith a  r otary motion a t one  rotation p er s econd f or 

5 seconds.  Do not lift the measuring container when rotating it.  If the package contents 
are greater than the measuring container capacity, level the measuring container with a 
straightedge using a zigzag motion across the top of the container. 

 
3. Empty the container.  R epeat the filling operations as many t imes as ne cessary, noting 

the partial fill of the container for the last quantity delivered using the interior horizontal 
markings as a guide. 

 
4. Record the total volume. 
 
5. To compute each package error, subtract the labeled quantity from the total volume and 

record it. 
 
Evaluation of Results 
 
Follow the pr ocedures in Section 2.3. “Basic Test P rocedure – Evaluating R esults” to determine lo t 
conformance. 
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3.11. Mulch and Soils Labeled by Volume 
 

a. What products are defined as mulch and soil? 
 

• Mulch is defined as “any product or material except peat or peat moss that is advertised, offered 
for s ale, or  s old for pr imary use as a  horticultural, a bove-ground dr essing, for de coration, 
moisture control, weed control, erosion control, temperature control, or other similar purposes.” 
 

• Soil is defined as “any product or material, except peat or peat moss that is advertised or offered 
for sale, or so ld for pr imary use as a horticultural growing media, soil amendment, and/or soil 
replacement.” 

 
b. What type of measurement equipment is needed to test packages of mulch and soil? 

 
• A test measure appropriate for the package size that meets the specifications for test measures in 

Table 3-4. “Specifications for Test Measures for Mulch and Soils” 
 

Table 3-4. Specifications for Test Measures for Mulch and Soils 

 
Nominal Volume of 

Test Measure 
 
 

 
Interior Wall Dimensions * 

Marked 
Intervals on 

Interior 
Walls *** 

Volume 
Equivalent of 

Marked 
Intervals 

Length Width Height **   
30.2 L (1.07 ft3

testing packages that 
contain less than 

28.3 L 

) for 

(1 ft3

203.2 mm (8 in) 

 or 25.7 dry qt) 

736.6 mm 
(29 in) 

12.7 mm 
(½ in) 

524.3 mL 
(32 in3) 

28.3 L (1 ft3 304.8 mm (12 in) ) 
1 179.8 mL 

(72 in3) 56.6 L (2 ft3
406.4 mm ) 

(16 in) 
228.6 mm 

(9 in) 
1219.2 mm 

(48 in) 
84.9 L (3 ft3) 

Measures are typically constructed of 12.7 mm (½ in) marine plywood.  A transparent sidewall is useful 
for determining the level of fill, but must be reinforced if it is not thick enough to resist distortion.  If the 
measure has a clear front, place the level gage at the back (inside) of the measure so that the markings are 
read over the top of the mulch. 
 
Notes: 
* Other i nterior di mensions are acceptable if the test measure approximates the configuration of the 
package under test and does not exceed a base configuration of the package cross-section. 
** The height of the test measure may be reduced, but this will limit the volume of the package that can be 
tested. 
*** When lines are marked in boxes, they should extend to a ll four s ides of the measure i f possible to 
improve readability.  It is recommended that a line indicating the MAV level also be marked to reduce the 
possibility of reading errors when the level of the mulch is at or near the MAV. 
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• Dropcloth/polyethylene sheeting for catching overflow of material 
 

• Level (at least 15 cm [6 in] in length) 
 

c. How is it determined if the packages meet the package requirements? 
 
Use the following procedure: 
 

Step: 
1. Follow the  Section 2.3. “Basic T est Procedure – Define t he Inspection L ot.” U se a  

“Category A” s ampling pl an i n t he i nspection, s elect a  r andom s ample, t hen use t he 
following procedure to determine lot conformance. 

 
2. Open each package in turn.  E mpty the contents of the package into a test measure and 

level the contents by hand.  D o not rock, shake, drop, rotate, or tamp the test measure.  
Read the horizontal marks to determine package net volume. 

 
Note:  Some t ypes of m ulch are su sceptible t o clumping a nd c ompacting.  Take s teps to 
ensure that the material is loose and free flowing when placed into the test measure.  Gently 
roll the bag before opening to reduce the clumping and compaction of material. 
 
3. Exercise care in leveling the surface of the mulch/soil and determine the volume reading 

from a position that minimizes errors caused by parallax. 
 

d. How are package errors determined? 
 
Determine package errors by subtracting the labeled volume from the package net volume in the measure.  
Record each package error. 
 

Package Error = Package Net Volume − Labeled Volume 
 
Evaluation of Results 
 
Follow the pr ocedures in Section 2.3. “Basic Test P rocedure – Evaluating R esults” to determine lo t 
conformance. 
 
Note:  In accordance with Appendix A, Table 2-10. Exceptions to the Maximum Allowable Variations 
for Textiles, Polyethylene Sheeting and Film, Mulch and Soil Labeled by Volume, Packaged Firewood 
and Packages Labeled by Count with Fewer than 50 Items, apply an MAV of 5 % of the declared quantity 
to mulch and soil sold by volume.  When testing mulch and soil with a net quantity in terms of volume, 
one pa ckage out  of ev ery 12 i n t he s ample m ay exceed t he 5  % M AV ( e.g., one i n a  s ample of  
12 packages; two in a sample of 24 packages; four in a sam ple of 48 packages).  However, the sample 
must meet the average requirement of the “Category A” Sampling Plan. 
 
3.12. Ice Cream Novelties 
 
Note:  T he following procedure can be used to test packaged products that are solid or semisolid 
and that will not dissolve in, mix with, absorb, or be absorbed by the fluid into which the product 
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will b e immersed.  For example, ice c ream l abeled b y volume can  b e t ested u sing ice water o r 
kerosene as the immersion fluid. 
 
WWMA Add in a statement regarding pelletized ice cream 
Exception – Pelletized ice cream are beads of ice cream which are quick frozen with 
liquid nitrogen.  The beads are relatively small, but can vary in shape and size.  On 
April 17, 2009 the FDA issued a letter stating that this product is considered semisolid 
food, in accordance with 21 CFR 101.105(a).  The FDA also addresses that the 
appropriate net quantity of content declaration for pelletized ice cream products be in 
terms of net weight. 

 
a. How ar e i ce cream n ovelties inspected t o see i f the l abeled vol ume m eets t he package 

requirements? 
 
Use the following volume displacement procedure that uses a d isplacement vessel specifically designed 
for i ce c ream nov elties s uch as i ce c ream ba rs, ice cr eam sandw iches, or cone s.  The p rocedure 
determines the volume of  the novelty by measuring the amount of  water displaced when the novelty is 
submerged in the vessel.  Two displacements per sample are required to subtract the volume of st icks or 
cups. 
 
The procedure first determines if the densities of the novelties are the same from package to package (in 
the same lot) so that a g ravimetric test can be us ed to verify the labeled volume.  If a gravimetric 
procedure is used, compute an average weight for the declared volume from the first two packages and 
weigh t he remainder of  t he s ample.  I f t he g ravimetric p rocedure cannot be us ed, use t he v olume 
displacement procedure for all of the packages in the sample. 
 
Test Equipment 
 

• A scale that meets the requirements in Section 2.2. “Measurement Standards and Test 
Equipment” 

 
• Volumetric measures 

 
• Displacement v essel w ith dimensions that is a ppropriate f or the s ize of  novelties be ing t ested.  

Figure 3-1. Example of a Displacement Vessel shows an example of a di splacement vessel.  I t 
includes an  i nterior b affle t hat r educes wave a ction when t he nov elty i s i nserted and  t he 
downward angle of the overflow spout reduces dripping.  Other designs may be used. 
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Figure 3-1. Example of a Displacement Vessel 
 

Note:  This displacement vessel can be constructed or similar devices may be obtained from any 
Laboratory Equipment or Science Education suppliers.  The U.S. Department of Commerce does 
not endo rse or r ecommend any pa rticular de vice ov er si milar com mercially av ailable prod ucts 
from other manufacturers. 

 
• Thin wire, clamp, or tongs 

 
• Freezer or ice chest and dry ice 

 
• Single-edged razor or sharp knife (for sandwiches only) 

 
• Ice water/kerosene maintained at 1 °C (33 °F) or below 

 
• Indelible marker (for ice pops only) 

 
• Level, at least 15.24 cm (6 in) in length 

 
• A pa rtial i mmersion thermometer ( or equ ivalent) with a r ange of −1 

 

°C t o + 50 °C ( 30 °F t o 
120 °F), at least 1 °C (1 °F) graduations, and with a tolerance of ± 1 °C (± 2 °F) 

• A table-top, laboratory-type jack of sufficient size to hold the displacement vessel 
 

• Stopwatch 
 
Test Procedure 
 
Follow th e procedures in S ection 2.3. “Basic T est P rocedure – Define t he Inspection L ot.”  U se a 
“Category A” sampling plan in the inspection; select a random sample; then use the following steps to 
determine lot compliance. 
 

Step: 
1. Maintain the samples at the reference temperature for frozen products that is specified in 

Table 3-1. “Reference Temperatures for Liquids” (i.e., −18 °C [0 °F]).  Place the samples 
in the f reezer or i ce chest until they are ready to be  tested, and then r emove packages 
from the freezer one at a time. 

 
2. According to the type of novelty, prepare the sample products as follows: 
 

 Ice-pop.  M ark on t he stick(s) with the indelible marker the point to which the 
pop will be submerged in the ice water.  (After the ice-pop contents have been 
submerged, remove the novelty to determine the volume of the stick.) 
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Step: 
 

 Cone.  Make a small hole in the cone below the ice cream portion to allow air to 
escape. 

 
 Sandwich.  Determine whether the declared volume is (a) the total volume of the 

novelty (that is, including the cookie portion) or (b) the volume of the ice-cream-
like portion only.  I f the declared volume is the volume of  only the ice-cream-
like portion, shave off the cookie with a razor or knife, leaving some remnants of 
cookie to ensure that no ice cream is accidentally shaved off.  Work quickly, and 
return the novelty to the freezer before the sandwich softens. 

 
 Cup.  R emove the cap from the cup.  (After the cup and novelty contents have 

been submerged, remove the novelty f rom the cup to de termine the volume of  
the cup.) 

 
b. How i s it d etermined if t he ice cr eam n ovelty packages m eet t he req uirements i n this 

handbook? 
 

Step: 
1. Follow S ection 2.3. “ Basic T est P rocedure – Define t he Inspection L ot.”  U se a  

“Category A” sam pling pl an in t he i nspection; se lect a random sam ple; then use the 
following procedure to determine lot compliance. 

 
2. Fill the displacement vessel with ice water until it overflows the spout.  A llow it to sit 

until dripping stops.  Raise the displacement vessel as necessary and place the graduate 
beneath the spout. 

 
3. Remove a package from the freezer, determine its gross weight and record it. 
 
4. Submerge the novelty as suggested until it is below the surface level of the water. 
 

 Ice-pop.  Use a clamp, tongs, or your fingers to hold the stick(s) and submerge 
the pop to the level marked in step 2 of the Test Procedures. 

 
 Cone.  S hape t he w ire i nto a  l oop, a nd us e i t to pu sh t he c one, he adfirst ( ice 

cream por tion first) into the i ce water.  Do no t completely s ubmerge t he cone 
immediately: let water fill the cone through the hole made in step 2 of the Test 
Procedures before completely submerging the novelty. 

 
 Sandwich or cup.  S kewer the novelty with the thin wire or form a loop on t he 

end o f t he w ire to push t he s andwich or  i ce-cream por tion o r cup c ompletely 
below the liquid level. 

 
5. Record the total water volume in the graduate.  For a cone or sandwich, record the water 

volume a s t he ne t v olume a nd g o t o s tep 7.  F or i ce-pops or  c ups, r ecord t he w ater 
volume in the graduate as the gross volume and go to step 6. 

 
6. Refill the d isplacement v essel w ith w ater to ov erflowing a nd r eposition the empty 

graduate under the spout. 
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Step: 
 

 Ice-pop.  Melt the ice pop off the stick or sticks.  Submerge the stick or sticks to 
the l ine m arked in step 4.  R ecord the v olume of t are m aterial (i.e., stick) by 
measuring the water displaced into the graduate.  The net volume for the ice-pop 
is the gross volume recorded in step 5 minus the volume of the tare materials in 
this s tep.  R ecord this v olume a s t he “ volume of  nov elty.”  T o de termine t he 
error in the package, subtract the labeled quantity from the volume of novelty. 

 
 Cup.  Remove the novelty from the cup.  Rinse the cup, and then submerge it in 

the displacement vessel.  Small pinholes in the base of the cup can be made to 
make submersion easier.  Record the volume of water displaced into the graduate 
by the cup as the volume of tare material.  The net volume for the novelty is the 
gross v olume de termined i n step 5 m inus t he v olume of  t he t are m aterials 
determined i n this s tep.  Record t his as the net volume of the novelty.  T o 
determine the error in the package, subtract the labeled quantity from the volume 
of novelty. 

 
7. Clean and air-dry the tare materials (sticks, wrappers, cup, lid, etc.).  Weigh and record 

the weight of these materials for the package. 
 

8. Subtract the tare weight from the gross weight to obtain the net weight and record this 
value. 
 

9. Compute the weight of the labeled volume for the package using the following formula 
and then record the weight: 

 
Product Density = (weight in item 3) ÷ (the total water volume in step 5) 

Weight of labeled volume = (labeled volume) x (Product Density) 
 

10. Repeat steps 3 through 9 for a second package. 
 

11. If the weight of the labeled volume in steps 9 and step 10 differ from each other by more 
than one division on the scale, the gravimetric test procedure cannot be used to test the 
sample for compliance.  If this is the case, steps 2 through 6 for each of the remaining 
packages in the sample must be used to determine their net volumes and package errors.  
Then go to evaluation of results. 

 
c. How is “nominal gross weight” determined? 

 
Step: 
1. Use S ection 2.3. “Basic Test P rocedure – Tare P rocedure” t o determine t he A verage 

Used Dry tare Weight of the sample. 
 
2. Using the weights determined in step 11 calculate the Average Product Weight by adding 

the densities of the liquid from the two packages and dividing the sum by two. 
 
3. Calculate the “nominal gross weight“ using the formula: 
 

Nominal Gross Weight = Average Product Weight + Average Used Dry Tare Weight 
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d. How are the errors in the sample determined? 

 
Step: 
1. Weigh the remaining packages in the sample. 
 
2. Subtract the nominal gross weight from the gross weight of each package to obtain 

package errors in terms of weight. 
 
Note:  Compare the sample packages to the nominal gross weight. 
 
3. Follow Section 2.3. “Basic Test Procedure.” 
 

To convert the average error or package error from weight to volume, use the following 
formula: 

 
Package Error in Volume = (Package Error in Weight) ÷ (Product Density) 

 
Evaluation of Results 
 
Follow the pr ocedures in Section 2.3. “Basic Test P rocedure – Evaluating R esults” to determine lo t 
conformance. 
 
3.13. Fresh Oysters Labeled by Volume 
 

a. What requirements apply to packages of fresh oysters labeled by volume? 
 
Packaged f resh oysters removed f rom the shell must be  labeled by  volume.  T he maximum amount of 
permitted free liqu id is limited to 15 % by  w eight.  Testing t he quantity of  contents of  f resh oy sters 
requires the inspector to determine total volume, total weight of solids and liquid, and the weight of the 
free liquid. 
 
Test Equipment 
 

• A scale that meets the requirements in Section 2.2. “Measurement Standards and T est 
Equipment” 

 
• Volumetric measures 

 
• Micrometer depth gage (ends of rods fully rounded), 0 mm to 228 mm (0 in to 9 in) 
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• Strainer for determining the amount of drained liquid from shucked oysters.  Use as a strainer a 
flat bottom metal pan or tray constructed to the following specifications: 

 
 Sides:  5.08 cm (2 in) 

 
 Area:  1935 cm2 (300 in2

 

) or  more f or e ach 3.78  L (1  gal) of  oysters ( Note:  S trainers of 
smaller area dimensions are permitted to facilitate testing smaller containers.) 

 Perforations: 
Diameter:  6.35 mm (¼ in) 
Location:  3.17 cm ( 1¼ in) apart in a  square pa ttern, or perforations of  equivalent a rea 

and distribution. 
 

• Spanning bar, 2.54 cm by 2.54 cm by 30.48 cm (1 in by 1 in by 12 in) 
 
• Rubber spatula 

 
• Level, at least 15.24 cm (6 in) in length 
 
• Stopwatch 

 
b. How is it determined if the containers meet the package requirements? 

 
Follow t he S ection 2.3. “Basic Test P rocedure – Define t he Inspection L ot.”  U se a “C ategory A” 
sampling pl an i n t he inspection; s elect a random s ample; then, use t he f ollowing t est p rocedure t o 
determine lot compliance. 
 

Step: 
1. Determine and record the gross weight of a sample package. 
 
2. Set the container on a level surface and open it.  Use a depth gage to determine the level 

of fill.  Lock the depth gauge.  Mark the location of the gauge on the package. 
 
3. Weigh a dry 20.32 cm or 30.48 cm (8 in or 12  in) receiving pan and record the weight.  

Set strainer over the receiving pan. 
 
4. Pour the contents from the container onto the strainer without shaking it.  Tip the strainer 

slightly and let i t drain for 2  minutes.  Remove strainer with oysters.  It i s normal for 
oysters to include mucous (which is part of  the product) that will not pass through the 
strainer, so do not force it. 

 
5. Weigh the receiving pan and liquid and record the weight.  Subtract the weight of the dry 

receiving pan from the weight of pan and liquid to obtain the weight of free liquid and 
record the value. 

 
6. Clean, dry, and weigh the container and record the tare weight.  Subtract the tare weight 

from the gross weight to obtain the total weight of the oysters and liquid and record this 
value. 
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Step: 
7. Determine and record the percent of free liquid by weight as follows: 
 

Percent of free liquid by weight = [(weight of free liquid) ÷ 
(weight of oysters + liquid)] x 100. 

 
8. Set up the depth gauge on the dry package container as in step 2.  P our water from the 

flasks and graduate as needed to re-establish the level of fill obtained in step 2.  Add the 
volumes delivered as the actual net volume for the container and record the value. 

 
Note:  Some containers will hold the declared volume only when filled to the brim; they may have been 
designed f or ot her pr oducts, r ather t han f or oy sters.  If t he ne t v olume i s short measure (per st ep 8), 
determine i f t he c ontainer w ill r each the declared volume onl y i f f illed t o t he br im.  U nder s uch 
circumstance, the package net volumes will all be short measure because the container cannot be filled to 
the brim with a solid and liquid mixture.  A  small headspace is required in order to get the lid into the 
container without losing any liquid. 
 
Evaluation of Results 
 
Follow the procedures in Section 2.3. “Basic Test Procedure” Evaluating Results to determine lot 
conformance. 
 
3.14. Determining the Net Contents of Compressed Gas in Cylinders 
 

a. What type of compressed gases may be tested with these procedures? 
 
These p rocedures ar e f or i ndustrial com pressed gas.  C ompressed gas m ay be  labeled by w eight ( for 
example, L iquefied P etroleum [ LP] gas, or  c arbon dioxide) or  by  volume.  Acetylene, l iquid; oxygen, 
nitrogen, nitrous oxide, and argon are a ll filled by weight.  Acetylene is sold by l iters or by cubic feet.  
Helium, gaseous oxygen, nitrogen, air, and argon are filled according to pressure and temperature tables. 
 

b. What type of test procedures must be used? 
 
Checking the net contents of compressed gas cylinders depends on the method of labeling; those labeled 
by w eight a re generally checked by  weight.  Cylinders f illed by  us ing pressure and temperature charts 
must be tested using a pressure gauge that is connected to the cylinder.  Determine the volume using the 
pressure and temperature of the cylinder. 
 

c. Should any specific safety procedures be followed? 
 
Yes, be aware of t he hazards of t he high pressure found in cylinders of compressed gas.  An inspector 
should handle compressed gas only if the inspector has been trained and is knowledgeable regarding the 
product, cylinder, fittings, and proper procedures (see Compressed Gas Association [CGA] pamphlet P-1, 
“Safe Handling of Compressed Gases in Containers,” for additional information).  Additional precautions 
that ar e necessary for pe rsonal safety are described in the CGA Handbook of  Compressed Gases.  All 
personnel t esting com pressed gases shou ld have t his m anual f or reference and be f amiliar w ith its 
contents.  It is essential that t he inspector be certain of the contents before connecting t o the cylinder.  
Discharging a gas or cryogenic liquid through a system for which the material is not intended could result 
in a f ire and/or explosion or property damage due to the incompatibility of the system and the product.  
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Before connecting a cylinder to anything, be certain of the following: 
 

Step: 
1. Always wear safety glasses. 
 
2. The cylinder is clearly marked or labeled with the correct name of the contents and that 

no conflicting marks or  labels a re present.  D o not rely on t he color of the cylinder to 
identify t he contents of a cylinder.  Be ext remely careful with all gases because some 
react v iolently w hen m ixed or  w hen coming i n c ontact w ith o ther s ubstances.  F or 
example, oxygen reacts violently when it comes in contact with hydrocarbons. 

 
3. The c ylinder i s provided with the c orrect C ompressed Gas A ssociation (CGA) 

connection(s) f or t he pr oduct.  A proper c onnection will go together s moothly; s o 
excessive force should not  be  used.  D o not use an adapter to connect oxygen to non-
oxygen c leaned e quipment.  W hen a  c ylinder v alve i s ope ned to measure t he i nternal 
pressure, position the body away from the pressure gauge blowout plug or in front of the 
gauge if the gauge has a solid cast front case.  If the bourdon tube should rupture, do not 
be in a position to suffer serious injuries from gas pressure or fragments of metal. 

 
4. Thoroughly k now t he pr ocedure a nd p lace e mphasis on s afety pr ecautions be fore 

attempting any tests.  Do not use charts referred to in the procedure until the necessary 
training has been completed.  W hen moving a cy linder, always place the protective cap 
on the cylinder.  D o not leave spaces between cylinders when moving them.  This can 
lead to a “domino” effect if one cylinder is pushed over. 

 
5. Open all valves slowly.  A failure of the gauge or other ancillary equipment can result in 

injuries t o nearby pe rsons.  R emember t hat h igh gas press ure can propel ob jects w ith 
great force.  Gas ejected under pressure can also cause serious bodily injuries if someone 
is too close during release of pressure. 

 
6. One of t he g auges w ill b e r eserved for testing oxy gen on ly a nd w ill be prominently 

labeled “For Oxygen Use Only.”  T his gauge must be cleaned for oxygen service and 
maintained in that “clean” cond ition.  The o ther g auge(s) m ay be  us ed for t esting a  
variety of gases if they are compatible with one another. 

 
7. Observe special precautions with flammable gas in cylinders in addition to the several 

precautions necessary for the safe handling of any compressed gas in cylinders.  Do not 
“crack” cylinder valves of flammable gas before connecting them to a regulator or test 
gauge.  This is extremely important for hydrogen or acetylene. 

 
d. What type of measurement equipment is needed to test cylinders of compressed gas? 

 
Test Equipment 
 

• Use a scal e t hat m eets t he r equirements i n Section 2.2. “Measurement S tandards an d Test 
Equipment.”  U se a w ooden or  non -sparking m etal ramp to roll t he cy linders on the s cale to 
reduce shock loading. 

 
• Two calibrated precision bourdon tube gauges or  any other approved l aboratory-type pressure-

measuring de vice t hat can  be  accurately r ead w ithin pl us o r m inus 4 0 kPa ( 5 psi).  A  g auge 
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having scal e i ncrements o f 200  kPa ( 25 psi) or sm aller sh all be  cons idered as satisfactory f or 
reading within plus or minus 40  kPa (5 psi).  The r ange of  bo th gauges shall be a  minimum of  
0 kPa t o 23  MPa ( 0 psi t o 5000  psi) w hen testing c ylinders us ing s tandard i ndustrial c ylinder 
valve connections.  These standardized connections are l isted in “CGA Standard V-1, Standard 
for Compressed Gas Cylinder Valve Outlet and Inlet for use with Gas Pressures up t o 21  MPa 
(3000 psi).”  F or testing c ylinders w ith c ylinder v alve c onnections rated f or ov er 21  MPa 
(3000 psi), the test gauge and its inlet connection must be r ated at 14 MPa (2000 psi) over the 
maximum pressure that the connection is rated for in CGA V-1.  Note:  There are standard high-
pressure industrial connections on the market that are being used up to their maximum pressure of 
52 MPa (7500 psi). 

 
Note:  Any gauge or connectors used with oxygen cylinders must be cleaned for oxygen service, 
transported in a manner which will keep them clean and never used for any other gas including 
air or oxygen mixtures.  O xygen will r eact with hydrocarbons and many foreign materials that 
may cause a fire or explosion. 

 
• An approved and calibrated electronic temperature measuring device or three calibrated mercury-

in-glass t hermometers ha ving ei ther a di gital r eadout or sc ale d ivision of no more t han 1 °F 
(0.5 °C).  The electronic device equipped with a surface temperature sensor is preferred over a 
mercury-in-glass thermometer because of its shorter response time. 

 
• Two box-end wrenches of 29 mm (11/8 in) for oxygen, nitrogen, carbon dioxide, argon, helium, 

and hydrogen and 22 mm (7

 

/8 in) for some sizes of propane.  All industrial CGA connections are 
limited to these two he x s izes.  A void us ing a n a djustable wrench be cause of  t he t endency t o 
round the edges of the fittings, which can lead to connections not being tightened properly. 

• Use a separate gauge and fitting for each gas to be tested.  If adapters must be used, do not use on 
oxygen systems. 

 
3.14.1. Test Procedure for Cylinders Labeled by Weight 
 

a. How is it determined if the containers meet the package requirements using the gravimetric 
test procedure? 

 
Step: 
1. Follow S ection 2.3. “ Basic T est P rocedure – Define t he Inspection L ot.”  U se a  

“Category A” sam pling pl an in t he i nspection; se lect a random sam ple; then use the 
following test procedure to determine lot compliance. 

 
2. The cylinder should be marked or stenciled with a tare weight.  The marked value may or 

may not be used by the filling plant when determining the net weight of those cylinders 
sold or  filled by  w eight.  If t here is a  tare w eight marked on t he net con tents t ag o r 
directly on the cylinder, then an actual tare weight was determined at the time of fill.  If 
there is no tare weight marked on a tag or on the cylinder, then the stamped or stenciled 
tare weight is presumed to have been used to determine the net contents. 

 
Note:  Check t he accu racy of t he st amped tare w eights on empty c ylinders w henever 
possible.  The a ctual tare weight m ust be  w ithin (a) ½ % of t he st amped tare w eight for 
9.07 kg (20 lb) t are weights or l ess or ( b) ¼ % of  the s tamped tare weight for greater than 
9.07 kg (20 lb) tare weights.  (See NIST Handbook 130, “Method of Sale Regulation.”) 
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Step: 
 
3. Place cylinder on scale and remove protective cap.  The cap is not included in the tare 

weight.  W eigh t he c ylinder a nd determine net weight, us ing e ither t he s tamped or  
stenciled tare weight, or the tare weight marked on the tag.  Compare actual net weight 
with labeled net w eight, or us e th e a ctual n et w eight t o look up the c orrect volume 
declaration (for Acetylene Gas), and compare that with the labeled volume. 

 
Note:  The acetone i n acetylene cy linders i s i ncluded in the t are weight of t he cylinder.  
Therefore, as acetylene is w ithdrawn from t he c ylinder, some acet one w ill al so be 
withdrawn, changing the tare weight. 
 

Most producers will replace acetone in the cylinder before the cylinder is refilled, filling 
the c ylinder w ith a cetone to t he s tamped t are w eight.  O ther p roducers, a lthough not  
following r ecommended pr ocedures, do not  r eplace t he a cetone un til i t dr ops t o a  
predetermined weight.  In the latter situation, the refilling plant must note the actual tare 
weight of the cylinder and show it on the tag containing the net content statement or on 
the cylinder itself.  Refer to tables for acetylene if necessary (if the acetylene is labeled 
by volume). 

 
3.14.2 Test Procedure for Cylinders Labeled by Volume 
 

a. How is it determined if the containers meet the package requirements using the volumetric 
test procedure? 

 
Follow Section 2.3. “Basic Test Procedure – Define the Inspection Lot.”  U se a “Category A” sampling 
plan i n t he i nspection; s elect a  r andom s ample; t hen us e t he f ollowing t est pr ocedure t o de termine l ot 
compliance. 
 

Step: 
1. Determine the t emperature of  t he cy linders in the sam ple.  P lace the t hermometer 

approximately ha lfway up a cy linder in contact w ith the ou tside su rface.  Take t he 
temperature of three cylinders selected at random and use the average temperature of the 
three values. 

 
2. Using t he a ppropriate pr essure g auge, measure t he pressu re o f each cylinder i n the 

sample. 
 
3. Determine t he cy linder nominal capa city f rom cy linder d ata tables o r f rom t he 

manufacturer.  (These tables must be obtained in advance of testing.) 
 
4. Using N IST T echnical N ote 1079 “ Tables of I ndustrial G as C ontainer C ontents and 

Density f or O xygen, A rgon, N itrogen, H elium, a nd H ydrogen” (available on -line a t 
(http://www.nist.gov/owm), determine the value (SCF/CF) from the content tables at the 
temperature and pressure of the cylinder under test. 

 
5. Multiply the cylinder nominal capacity by the value (SCF/CF) obtained from the content 

tables.  This is the actual net quantity of gas. 
 
6. Subtract the labeled net quantity from the actual net quantity to determine the error. 
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Evaluation of Results 
 
Follow Section 2.3. “Basic Test Procedures – Evaluating Results” to determine lot conformance. 
 
3.15. Firewood 
 
3.15.1 Volumetric Test Procedure for Packaged Firewood with a Labeled Volume of 113 L (4 ft3

 

) 
or Less 

a. How are packages of firewood tested? 
 
Follow Section 2.3. “Basic Test Procedure – Define the Inspection Lot.”  U se a “Category A” sampling 
plan i n t he inspection; s elect a r andom s ample, t hen us e the t est pr ocedure provided i n S ection 3.1 7. 
“Crosshatched Firewood” to determine lot compliance. 
 
Test Equipment 
 

• Linear Measure.  Take all measurements in increments of 0.5 cm (3/16
 

 in) or less and round up. 

• Binding Straps.  Binding straps are used to hold wood bundles together if the bundles need to be 
removed from the package/wrapping material. 

 
b. How is it determined if the containers meet the package requirements? 

 
Unless otherwise indicated, take all measurements without rearranging the wood or removing it from the 
package.  If the layers of wood are crosshatched or not ranked in discrete sections in the package, remove 
the wood from the package, re-stack, and measure accordingly. 
 
3.15.2. Boxed Firewood 
 

a. How is the volume of firewood contained in a box determined? 
 
Follow Section 2.3. “Basic Test Procedure – Define the Inspection Lot.”  U se a “Category A” sampling 
plan in the i nspection; sel ect a r andom sample; t hen us e t he f ollowing t est pr ocedure t o de termine l ot 
conformance. 
 

Step: 
1. Open t he box to de termine t he a verage he ight of  w ood w ithin t he box;  m easure t he 

internal he ight o f t he box.   T ake t hree m easurements ( record as “d1, d2...etc.”) a long 
each end of the stack.  Measure from the bottom of a st raightedge placed across the top 
of the box to the highest point on the two outermost top pieces of wood and the center-
most top piece of  wood.  Round measurements down to the nearest 0.5  cm ( 1/8 in).  I f 
pieces ar e obviously m issing f rom t he t op l ayer of w ood, t ake a dditional he ight 
measurements at  the h ighest po int of the upp ermost pi eces of w ood located at  t he 
midpoints be tween the three measurements on each end of the stack.  Calculate the 
average he ight of the s tack by averaging these measurements and subtracting f rom the 
internal height of the box according to the following formula. 
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Step: 
 

Average Height of Stack = 
(Internal Height of Box) − (sum of measurements) ÷ (number of measurements) 

 
2. Determine the average width of the stack of wood in the box by taking measurements at 

three places along the top of the stack.  Measure the inside distance from one side of the 
box to the other on both ends and in the middle of the box.  Calculate the average width. 

 
Average Width = (W1 + W2 + W3

 
) ÷ (3) 

3. To determine the average length of the pieces of wood, remove the wood from the box 
and select the five pieces with the greatest girth.  Measure the length of each of the five 
pieces from center-to-center.  Calculate the average length of the five pieces. 

 
Average Length = (L1 + L2 + L3 + L4 + L5

 
) ÷ (5) 

4. Calculate the volume of the wood within the box.  Use dimensions for height, width, and 
length. 

 
Volume in liters = (height in cm x width in cm x length in cm) ÷ (1000) 

 
Volume in cubic feet = (height in inches x width in inches x length in inches) ÷ (1728) 

 
5. For boxe s o f w ood t hat are pa cked w ith t he w ood r anked i n t wo di screte s ections 

perpendicular to e ach ot her, c alculate the v olume of  w ood i n t he box a s f ollows:  
(1) determine t he av erage he ight, width, and length as i n 1, 2 a nd 3 a bove for e ach 
discrete section, compute total volume, and (2) total the calculated volumes of the two 
sections.  Take the width measurement for Volume 2 (V2) f rom the inside edge of t he 
box adjacent to V2 to the plane separating V1 and V2.  Compute total volume by adding 
Volume 1 (V1) and V2 

 
according to the following formula. 

Total Volume = V1 + V
 

2 

6. Follow S ection 2.3.  “ Basic Test P rocedure – Evaluating R esults”  to determine lo t 
conformance. 

 
3.15.3. Crosshatched Firewood 
 

a. How must the volume of stacked or crosshatched firewood be measured? 
 
Follow Section 2.3. “Basic Test Procedure – Define the Inspection Lot.”  U se a “Category A” sampling 
plan in the inspection; s elect a r andom s ample; a nd us e t he f ollowing t est procedure t o de termine l ot 
compliance. 
 

Step: 
1. Stack the firewood in a ranked and well-stowed geometrical shape that facilitates volume 

calculations (i.e., rectangular).  The number of measurements for each dimension given 
below is the minimum that should be taken. 
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Step: 
2. Determine the average measurements of the stack: 
 

 Height:  S tart a t one end of the s tack; measure the height of  the stack on both 
sides at four equal intervals.  Calculate and record the average height. 

 
 Length:  S tart at  the base of the stack; Measure the length of the s tack in four 

equal intervals.  Calculate and record the average length. 
 
 Width:  Select the five pieces with the greatest girth.  Measure the length of the 

pieces, calculate and record the average piece length. 
 

3. Calculate Volume: 
 

Volume in liters = (Avg. Height [cm] x Avg. Width [cm] x Avg. Length in [cm]) ÷ 1000 
 

Volume in cubic feet = (Avg. Height [in] x Avg. Width [in] x Avg. Length [in]) ÷ 1728 
 

4. Follow S ection 2.3. “B asic Test P rocedure – Evaluating R esults” to de termine l ot 
conformance. 

 
3.15.4. Bundles and Bags of Firewood 
 

a. How is the volume of bundles and bags of firewood measured? 
 
Follow Section 2.3. “Basic Test Procedure – Define the Inspection Lot.”  U se a “Category A” sampling 
plan in the i nspection; sel ect a r andom sample; t hen us e t he f ollowing t est pr ocedure t o de termine l ot 
compliance. 
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Step: 
1. Average area of ends: secure a strap around each end of  the bundle or bag of  wood to 

prevent movement during testing and to provide a definite perimeter.  U se two or more 
straps to secure the wood. 

 
2. Set o ne e nd o f t he bu ndle or  bag on t racing pa per l arge e nough t o c over t he e nd 

completely.  Draw a line around the perimeter of the bundle or bag on the tracing paper. 
 
3. Transfer the tracing paper to a template graduated in square centimeters or square inches.  

Count the number o f square centimeters o r square i nches t hat ar e e nclosed w ithin the 
perimeter line.  Estimate portions of square centimeters or square inches not completely 
within the perimeter line to the nearest one-quarter square inch. 

 
4. Repeat this process on the opposite end of the bundle or bag. 
 
5. Calculate the Average Area: 
 

Average Area = (Area 1 + Area 2) ÷ 2 
 
6. Average length of the pieces of wood – select the five pieces with the greatest girth and 

measure the length of the pieces.  Calculate the average length of the pieces of wood: 
 

Average Length = (L1 + L2 + L3 + L4 + L5
 

) ÷ 5 

7. Calculate Volume: 
 

Volume in liters = (Average Area [cm2

 
] x Average Length [cm]) ÷ 1000 

Volume in cubic feet = (Average Area [in2

 
] x Average Length [in]) ÷ 1728 

Evaluation of Results 
 
Follow Section 2.3. “Basic Test Procedure – Evaluating Results” to determine lot conformance. 
 
Note:  Specified i n A ppendix A, T able 2-10. “Exceptions to the Maximum A llowable V ariations f or 
Textiles, Polyethylene Sheeting and Film, Mulch and Soil Labeled by Volume, Packaged Firewood, and 
Packages Labeled by Count with Fewer than 50 Items.” – Maximum allowable variations for individual 
packages are not applied to packages of firewood. 
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Chapter 4.  Test Procedures – Packages Labeled by Count, Linear Measure, 
Area, Thickness, and Combinations of Quantities 

 
4.1. Scope 
 

a. What types of packaged goods can be tested using these procedures? 
 
Use these procedures to determine the net contents of products sold by count, area, thickness, and linear 
measure.  If a pa ckage includes more than one declaration of  quantity, each declaration must meet the 
package requirements. 
 

b. Can t he gr avimetric test p rocedure b e u sed t o ve rify the net q uantity o f contents of 
packages labeled by count and linear measure? 

 
Use t he g ravimetric p rocedure (below) t o test pr oducts s old by  measure or  c ount if t he de nsity of  the 
product does not vary excessively from one package to another. 
 

c. What procedures may be used if the gravimetric test procedure cannot be used? 
 
Open each package in the sample and measure or count the items. 
 
4.2 Packages Labeled by Count 
 

a. How are packages labeled by count tested? 
 
If the labeled count is 50 items or fewer, use Section 4.3. “Packages Labeled with 50 Items or Fewer.”   If 
the labeled c ount i s m ore t han 50 items, see S ection 4.4. “ Packages L abeled by C ount of Mor e than 
50 Items.” 
 

b. Can a gravimetric test procedure be used to verify the labeled count of a package? 
 
Yes, if the s cale be ing us ed i s s ensitive e nough t o de termine t he weight of  individual items.  U se t he 
following procedures to determine if the sample packages can be tested gravimetrically. 
 

Step: 
1. For packages labeled with a count of 84 or higher, calculate the weight equivalent for the 

MAV/6 for the labeled count of the package.  MAV/6 must be at least equal to one-half 
scale division on a mechanical scale or one division on a digital scale. 

 
2. For packages with a labeled count of 83 or fewer, when each unit weighs at least 2 scale 

divisions, consider the scale acceptable. 
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Step: 
Example:  According t o A ppendix A, Table 2-7. Maximum A llowable 
Variations (MAVs) f or P ackages L abeled by C ount, the MA V is 7 f or a  
package labeled with a count of 250 items.  The scale should be capable of 
measuring di fferences c orresponding t o MAV/6 o r, i n t his example, t he 
weight of one item. 

 
 If the scale meets the appropriate requirement, gravimetric testing can be used to 

determine package count or, 
 

 If the scale does not meet the criteria, count the content in each package in the 
sample. 

 
4.3. Packages Labeled with 50 Items or Fewer 
 
Test Procedure 
 

Step: 
1. Follow S ection 2.3. “ Basic T est P rocedure – Define t he Inspection L ot.”  U se a  

“Category A” sam pling pl an in t he i nspection; se lect a random sam ple; then use the 
following test procedure to determine lot compliance. 

 
2. Open the packages an d count t he num ber of i tems i n ea ch.  R ecord t he nu mber o f 

packages that contain fewer than the labeled count. 
 
Evaluation of Results 
 

1. For the sample size indicated in Column 1 of Appendix A, Table 2-11. “Accuracy Requirements 
for Packages Labeled by Low Count of (50 or fewer) and Packages Given Tolerance (Glass and 
Stemware),” refer to Column 2 to determine the number of packages that are allowed to contain 
fewer than the labeled count. 

 
2. If the number of pa ckages in the sample that contain fewer than the l abeled count exceeds the 

number permitted in Column 2, the sample and the lot fail to meet the package requirement. 
 

Note:  For statistical reasons, the average requirement does not apply to packages labeled by count of 
50 or fewer i tems, a nd t he M AV does not apply t o t he l ot.  I t onl y a pplies t o the packages i n the 
sample. 

 
3. Maximum Allowable V ariations:   The MAVs l isted i n A ppendix A, Table 2-7. “ Maximum 

Allowable Variations (MAVs) for Packages Labeled by Count” define the l imits of reasonable 
variation for an individual package even t hough the MAV is not directly used in t he sampling 
plan.  I ndividual packages that are undercount by more than the MAV are considered defective.  
Even if the sample passes, these should be repacked, relabeled, or otherwise handled. 

 
Example:  If t esting a  l ot of  1 60 packages of pe ncils l abeled “50 pencils,” 
choose a  random s ample of  12  packages f rom t he l ot.  I f t he scal e canno t 
discriminate b etween d ifferences in count, op en e very pa ckage a nd c ount t he 
pencils.  For example, assume the 12 package counts are:  50, 52, 50, 50, 51, 53, 
52, 50, 50, 50, 47, and 50. 
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Because only one package contains fewer than 50 pencils, the sample passes the 
test (refer to A ppendix A. T able 2-11. “Accuracy R equirements f or P ackages 
Labeled by Low Count [50 or Fewer] and Packages Given Tolerances [Glass and 
Stemware]”).  H owever, t he pa ckage con taining 47  pencils should no t b e 
introduced i nto c ommerce e ven t hough t he lot complies w ith the pa ckage 
requirements because it is undercount by more than the MAV (1 item) permitted 
in A ppendix A, T able 2-7. “Maximum A llowable V ariations ( MAVs) for 
Packages Labeled by Count.” 

 
4.4. Packages Labeled by Count of More than 50 Items 
 
Test Procedures 
 
There are two procedures to determine count without opening all packages in the sample.  B oth use the 
weight of a counted number of items in the package.  If the weight of discrete items or numbers of items 
in a package varies, the packaged items must be counted rather than weighed. 
 
Test Equipment 
 
Use a scale that meets the requirements in Section 2.2. “Measurement Standards and Test Equipment.” 
 
Audit Procedure 
 
Use this procedure to audit lots of packages labeled by count of more than 50 items, but the precision of 
this p rocedure is o nly ±  1 %.  D etermine the l ot compliance based o n a ctual c ount o r the v iolation 
procedure. 
 

Step: 
1. Follow S ection 2.3. “Basic T est Procedure – Define t he Inspection L ot.”  U se a  

“Category A” sam pling pl an in t he i nspection; se lect a random sam ple; then use the 
following test procedure to determine lot compliance. 

 
2. Select an initial tare sample according to Section 2.3. “Basic T est Procedure – Tare 

Procedures.” 
 
3. Gross weigh the first package in the tare sample and record this weight. 
 
4. Select the number of items from the first tare package that weighs the greater: 
 

 10 % of the labeled count; or 
 

 a quantity equal to at least 50 minimum divisions on the scale. 
 

Example:  Using a scale with 1 g divisions, t he s elected count must 
weigh at least 50 grams.  I f a  scale with 0.001 lb divisions is used, the 
selected count must weigh at least 0.05 lb.  Record the count and weight. 
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Step: 
5. Calculate the weight of the labeled count using the following formula: 
 

Weight of the Labeled Count = 
(labeled count x weight of items in step 4) ÷ (Count of items in step 4) 

 
Record the result as “labeled count weight.” 

 
6. Gross w eigh the r emaining pa ckages of t he t are sa mple and keep contents of  ope ned 

packages separated in case all of the items must be counted. 
 

7. Determine the Average Used Dry Tare Weight of the sample according to Section 2.3. 
“Basic Test Procedure – Tare Procedures.” 

 
8. The w eight of t he l abeled count  pl us t he av erage t are w eight r epresents t he “ nominal 

gross weight.” 
 

9. Subtract the nominal gross weight from the gross weight of the individual packages and 
record the errors. 

 
(Package error [weight]) = 

(actual package gross weight) − (nominal gross weight) 
 

10. Convert the package errors in units of weight to count: 
 

Package error (count) = (Package error [weight] x labeled count) ÷ (labeled count weight) 
 

Round a ny f ractional c ounts up t o w hole i tems i n f avor of  t he pa ckager.  R ecord t he 
package error in units of count.  Compute the average error. 

 
 If the average error is minus, go to the “procedure to use if the inspector suspects 

the lot violates the package requirements” below. 
 
 If the average error is zero or positive, the sample is presumed to conform to the 

package requirements. 
 

Procedures to use if the inspector suspects the lot violates the package requirements 
 
If possible, use the gravimetric procedure to determine compliance.  To minimize the number of packages 
to be  opened, combine t he measurement of  t he weight of t he number of  uni ts in t he package with t he 
determination of tare.  Therefore, it will not be necessary to open more packages than the tare sample.  If 
the audit procedure in this section has been used, the possible violation procedure below can be followed 
with the sam e sam ple if p ackage cont ents ha ve be en k ept se parate an d can still be  coun ted.  U se the 
following steps to determine if the sample passes or fails. 
 

Step: 
1. Follow S ection 2.3. “ Basic T est P rocedure – Define t he Inspection L ot.”  U se a  

“Category A” sam pling pl an in t he i nspection; se lect a random sam ple; then use the 
following test procedure to determine lot compliance.  Use a scale that meets the criteria 
specified in 4.2. “Packages Labeled by Count.” 
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Step: 
2. Select an initial tare sample according to Section 2.3. “Basic Test P rocedure – Tare 

Procedures.” 
 
3. Gross weigh the packages selected for the tare sample and record these weights.  O pen 

these pa ckages a nd de termine the tare a nd ne t w eights o f t he c ontents, a nd c ount the 
exact number of items in the packages.  Record this information. 

 
4. Calculate and record the weights of the labeled counts for the first two packages using 

the formula: 
 

Weight of labeled count = (labeled count) x (contents weight ÷ contents count) 
 

To avoid round off errors, carry at least two extra decimal places in the calculation until 
the w eight o f t he l abeled count  is ob tained.  To use t he g ravimetric pro cedure, the 
difference i n weights o f t he l abeled counts of the two packages m ust not  exc eed one 
scale division. 

 
 If the difference in weights exceeds this criterion, determine the actual count 

per package f or every pa ckage i n the sample recording p lus a nd m inus 
errors.  Then, follow the procedures in Section 2.3. “Basic Test Procedure – 
Evaluating Results” to determine lot conformance. 

 
 If t he di fference i s within the cr iterion, average the weights of t he labeled 

count and go on to step 5. 
 
5. Determine the Average Used Dry Tare Weight of the sample according to provisions in 

Section 2.3. “Basic Test Procedure – Tare Procedures.” 
 
6. Determine and record the nominal g ross w eight by a dding t he a verage w eight of  t he 

labeled count of items in the package step 4 to the average tare weight step 5. 
 
7. Weigh the remaining packages in the sample, subtract the nominal gross weight from the 

gross weight of the individual packages, and record the errors. 
 

Package Error (weight) = (Actual Package Gross Weight) − (Nominal Gross Weight) 

 
8. Look up t he M AV f or the pa ckage s ize f rom A ppendix A, Table 2-7. “ Maximum 

Allowable Variations (MAVs) for Packages Labeled by Count” and convert it to weight 
using the formula: 

 
MAV (weight) = 

(MAV (count) x Avg. Wt. of Labeled Count [from step 4]) ÷ (Labeled Count) 
 

Convert the MAV to dimensionless units by dividing the MAV (weight) by the unit of 
measure and record. 
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Evaluation of Results 
 
Follow the pr ocedures in Section 2.3. “Basic Test P rocedure – Evaluation Results” to determine lo t 
conformance. 
 
Convert back to count when completing the report form using the following formula: 
 

Avg. Pkg. Error (count) = (Avg. Pkg. Error [dimensionless units]) x (Unit of Measure) x 
(Labeled Count) ÷ (Avg. Weight of Labeled Count) 

 
4.5. Paper Plates and Sanitary Paper Products 
 

a. How are the labeled dimensions of paper plates and sanitary paper products verified? 
 
Follow Section 2.3. “Basic Test Procedure – Define the Inspection Lot.”  U se a “Category A” sampling 
plan in t he inspection; s elect a  r andom s ample; t hen us e t he f ollowing pr ocedure t o d etermine l ot 
compliance. 
 
The following procedures are used to verify the size of paper plates and other products.  The following 
procedure may be used to verify the size declarations of other disposable dinnerware. 
 
Note:  Do not distort the item’s shape during measurement. 
 
The count of sanitary paper products cannot be adequately determined by weighing.  Variability in sheet 
weight and core weight requires that official tests be conducted by actual count.  However, weighing can 
be a useful audit method.  These products often declare total area as well as unit count and sheet size.  If 
the actual sheet size measurements and the actual count comply with the average requirements, the total 
area declaration is assumed correct. 
 
Equipment 
 

• Steel tapes an d rules.  Determine m easurements of l ength to t he ne arest di vision of the 
appropriate tape or rule. 

 
 Metric Units: 

 
For labeled dimensions 40 cm or less, linear measure:  30 cm in length, 1 mm divisions; or a 
1 m rule with 0.1 mm divisions, overall length tolerance of 0.4 mm. 
 
For labeled dimensions greater than 40 cm, 30 m tape with 1 mm divisions. 
 

 Inch-pound Units: 
 

For labeled dimensions 25 in or less, use a 36 in rule with 1/64 in or 1/100 in divisions and an 
overall length tolerance of 1/64

 
 in. 

For d imensions g reater t han 25  in, us e a 100  ft t ape w ith 1/16

 

 in di visions a nd an ov erall 
length tolerance of 0.1 in. 
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• Measuring Base 
 

Note:  A measuring base may be made of any  flat, sturdy material approximately 38 cm (15 in) 
square.  Two vertical side pieces approximately 3 cm (1 in) high and the same length as the sides 
of the measuring base are attached along two adjoining edges of t he measuring base to form a 
90° corner.  Trim a ll w hite bor ders f rom t wo or  m ore s heets o f g raph paper (10 divisions pe r 
centimeter or 20 divisions per inch).  Place one sheet on the measuring base and position it so that 
one corner of graph paper is snug in the corner of the measuring base and vertical sides.  Tape the 
sheet to the measuring base.  Overlap other sheets on the first sheet so that the lines of top and 
bottom sheet coincide, expanding the graph area to a size bigger than plates to be measured; tape 
these she ets t o the m easuring ba se.  N umber e ach l ine f rom t he t op and left s ide o f ba se 
plates:  1, 2, 3, etc. 

 
b. How are paper products inspected? 

 
Step: 
1. Follow Section 2.3. “B asic Test Procedure – Define t he Inspection Lot.”  Use a 

“Category A” s ampling pl an i n t he i nspection; s elect a  r andom s ample; t hen us e t he 
following test procedure to determine lot compliance. 

 
2. Select a n initial ta re sample according t o S ection 2.3. “Basic Test P rocedure – Tare 

Procedure.” 
 
3. Open each package and select one item from each. 

 
Note:  Some packages of plates contain a combination of different-sized plates.  In this instance, take 
a plate of each declared size from the package to represent all the plates of that size in the package.  
For example, if three sizes are declared, select three different plates from each package. 

 
c. How are paper products measured? 

 
Note:  Occasionally, packages of p lates de clared t o be  on e s ize con tain plates t hat can be seen by  
inspection to be of different sizes in the same package.  In this instance, select the smallest plate and use 
the methods below to determine the package error.  If the smallest plate is not short measure by more than 
the MAV, measure each size of plate in the package and calculate the average dimensions. 
 

Example:  If 5 plates measure 21.41 cm (8.43 in) and 15 measure 21.74 cm (8.56 in), the 
average dimension for this package of 20 plates is 21.66 cm (8.53 in). 

 
Step: 
1. For paper plates:  Place each item on the measuring base plate (or use the linear measure) 

with the eating surface down so two sides of the plate touch the sides of the measuring 
base.  For other products, use either the measuring base or a linear measure to determine 
actual l abeled dimensions (e.g., packages of na pkins, r olls of pa per towels).  I f t esting 
folded products, be su re t hat t he f olds a re pr essed f lat so that t he m easurement i s 
accurate. 
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Step: 
2. If the measurements r eveal t hat t he dimensions of  the individual i tems v ary, sel ect at  

least 10  items f rom each package.  Me asure and average t hese d imensions.  Use t he 
average dimensions to determine package error in step 3 below. 

 
3. The package error equals the actual dimensions minus the labeled dimensions. 

 
Evaluation of Results 
 
Follow the pr ocedures in Section 2.3. “Basic Test P rocedure – Evaluating R esults” to determine lo t 
conformance. 
 
4.6. Special Test Requirements for Packages Labeled by Linear or Square Measure (Area) 
 

a. Are there special measurement requirements for packages labeled by dimensions? 
 
Yes, products labeled by length (such as yarn) or area, often requires the application of tension to the ends 
of the product in order to straighten the product before measuring.  W hen testing yarn and thread, apply 
tension and us e t he s pecialized e quipment s pecified in A STM D 1907-07, “Standard T est M ethod f or 
Linear Density of Yarn (Yarn Number) by the Skein Method,” in conjunction with the sampling plans and 
package requirements described in this handbook. 
 
Evaluation of Results 
 
Follow the pr ocedures in Section 2.3. “Basic Test P rocedure – Evaluating R esults” to determine lo t 
conformance. 
 

 
4.7. Polyethylene Sheeting 

a. Which procedures are used to verify the declarations on polyethylene sheeting and bags? 
 
Follow Section 2.3. “Basic Test Procedure – Define the Inspection Lot.”  U se a “Category A” sampling 
plan i n t he i nspection; s elect a  r andom s ample; t hen us e t he f ollowing t est pr ocedure t o de termine l ot 
compliance. 
 
Note:  Most polyethylene products are sold by length, width, thickness, area, and net weight. 
 
Test Equipment 
 

• A scale that meets the requirements in Section 2.2. “Measurement Standards and Test 
Equipment.” 
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• Steel tapes and rules determine measurements of length to the nearest division of the appropriate 
tape or rule. 

 
 Metric Units: 

 
For labeled dimensions 40 cm or less, linear measure:  30 cm in length, 1 mm divisions; or a 
1 m rule with 0.1 mm divisions, overall length tolerance of 0.4 mm. 
 
For labeled dimensions greater than 40 cm, 30 m tape with 1 mm divisions. 
 

 Inch-pound Units: 
 
For labeled dimensions 25 in or less, use a 36 in rule with 1/64 in or 1/100 in divisions and an 
overall length tolerance of 1/64
 

 in. 

For d imensions g reater t han 25  in, us e a  100  ft t ape w ith 1/16

 

 in di visions a nd an ov erall 
length tolerance of 0.1 in. 

• Deadweight dial micrometer (or equal) equipped with a flat anvil, 6.35 mm or (¼ in) diameter or 
larger, and a  4.75  mm ( 3/16

 

 in) diameter f lat surface on the head of the spindle.  The anvil and 
spindle head surfaces should be ground and lapped, parallel to within 0.002 mm (0.0001 in), and 
should move on an axis perpendicular to their surfaces.  The dial spindle should be vertical, and 
the dial should be at least 50.8 mm (2 in) in diameter.  The dial indicator should be continuously 
graduated to read directly to 0.002 mm (0.0001 in) and should be capable of making more than 
one revolution.  It must be equipped with a separate indicator to indicate the number of complete 
revolutions.  The d ial i ndicator m echanism shoul d b e f ully jeweled.  The frame sh ould b e o f 
sufficient rigidity that a load of 1.36 kg (3 lb) applied to the dial housing, exclusive of the weight 
or spindle presser foot, will not cause a change in indication on the dial of more than 0.02 mm 
(0.001 in).  T he indicator reading must be repeatable to 0.001 2 mm (0.000 05 in) a t zero.  T he 
mass of  the probe head ( total of  anvil, weight 102 g or [ 3.6 oz], spindle, etc.) must be  113.4 g 
(4 oz).  T he micrometer s hould be  ope rated i n a n a tmosphere f ree f rom dr afts a nd f luctuating 
temperature and should be stabilized at ambient room temperature before use. 

• Gage blocks covering the range of thicknesses to be tested should be used to check the accuracy 
of the micrometer 

 
• T-square 

 
Test Procedure 
 

Step: 
1. Follow S ection 2.3. “ Basic T est P rocedure – Define t he Inspection L ot.”  U se a  

“Category A” sam pling pl an in t he i nspection; se lect a random sam ple; then use the 
following test procedure to determine lot compliance. 

 
2. Be sure the product is not mislabeled.  Check the label declaration to confirm that all of 

the declared dimensions are consistent with the required standards.  The declaration on 
sheeting, film, and bags shall be equal to or greater than the weight calculated by using 
the formulas below.  Calculate the f inal value to four digits and declare to three digits 
dropping the f inal digit ( e.g., if t he ca lculated value is 2.0 78 lb, then the d eclared net 
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Step: 
weight is truncated to 2.07 lb). 

 
Example Label: 

 
Step: 
3. Use the following formulas to compute a target net weight.  T he labeled weight should 

equal or exceed the target net weight or the package is not in compliance. 
 

 For metric dimensions: 
 

Target Mass in Kilograms = (T x A x D) ÷ 1 000 
 

Where:  T = nominal thickness in centimeters 
 

A = nominal length in centimeters x nominal width (the nominal width for 
bags is twice the labeled width) in centimeters 

 
D = density in grams per cubic centimeter* 

 For inch-pound dimensions: 
 

Target Weight in Pounds = T x A x D x 0.036 13 
  

Where:  T = nominal thickness in inches; 
 

A = nominal area; that is the nominal length in inches x nominal width (the 
nominal width for bags is twice the labeled width) in inches; 

 
D = density i n g rams pe r c ubic c entimeter; 0.0 36 13 i s a  factor f or 

converting g/cm
3 to lb/ i n 3

 
. 

*Determined by  A STM S tandard D 1505-03, “Standard M ethod o f T est f or Density of  
Plastics by  the D ensity Gradient Technique.”  F or t he purpose of  t his ha ndbook, t he 
minimum density shall be 0.92 g/cm3 

 
when the actual density is not known. 

Evaluation 
 

Step: 
1. Perform t he cal culations a s show n in t he f ollowing s amples.  If t he pr oduct c omplies 

with the label declaration, go to step 2. 
 

Polyethylene Sheeting 
 

1.82 m (6 ft) x 30.48 m (100 ft) 
 

101.6 µm (4 mil) 
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Step: 
Sample Calculations 

 
 For metric units: 
 

(0.010 16 cm x [(1.82 m x 100 cm/m ) x (30.48 m x 100 cm/m )] x 0.92 g/c m 3) ÷ 1000 g/
= a target net mass of 5.18 kg 

k g  

 
In this example, the labeled net mass of 5.03 kg does not meet the target net mass, so the 
product is not in compliance. 

 
 For inch-pound units: 
 

(0.004 in) x [(6 ft x 12 in/f t ) x (100 ft x 12 in/f t )] x 0.92 g/c m 3

= a target net weight of 11.48 lb 
 x 0.03613 

 
In this example, the labeled net weight of 11.1 lb does not meet the target net weight, so 
the product is not in compliance. 

 
2. Select packages for tare samples.  Determine and record the gross weights of the initial 

tare sample. 
 
3. Extend the product in the sample packages to their full dimensions and remove by hand 

all creases and folds. 
 
4. Measure the l ength a nd w idth o f t he pr oduct to t he c losest 3  mm ( 1/8

 

 in).  M ake al l 
measurements at intervals uniformly distributed along the length and width of the sample 
and record the results.  Compute the average length and width, and record. 

 With r olls of  p roduct, measure the length of  the roll a t t hree points a long t he 
width of each roll and measure the width at a minimum of  10 points a long the 
length of each roll. 

 
 For f olded p roducts, s uch a s drop cloths or t arpaulins, make three l ength 

measurements a long t he width of the sam ple and three w idth m easurements 
along the length of the sample. 

 
5. Determine an d record the av erage t are w eight acc ording t o Section 2.3. “Basic Test 

Procedures – Tare Procedures.” 
 
4.7.1. Evaluation of Results – Length, Width, and Net Weight 
 
Follow the procedures in Section 2.3. “Basic Test Procedure – Evaluating Results” to determine the lot 
conformance requirements for length, width, and weight. 
 

Step: 
1. If the sample failed to meet the package requirements for any of t hese declarations, no 

further measurements are necessary.  The lot fails to conform. 
 
HOWEVER, 
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Step: 
 
2. If the sample meets the package requirements for the declarations of length, width, and 

weight, proceed to step 3 to verify the thickness declaration. 
 

3. Measure the thickness of the plastic sheet with a m icrometer using the following guide.  
Place the micrometer on a solid level surface.  If the dial does not read zero with nothing 
between the anvil and the spindle head, set it at zero.  Raise and lower the spindle head or 
probe several times; it should indicate zero each time.  If it does not, find and correct the 
cause before proceeding. 

 
4. Take measurements at  f ive uniformly distributed locations across the width at each end 

and five locations along each side of each roll in the sample.  If this is not possible, take 
measurements at five uni formly di stributed l ocations across t he width product f or each 
package in the sample. 

 
5. When measuring t he t hickness, pl ace t he sample b etween the micrometer sur faces and 

lower the spindle head or probe near, but outside, the area where the measurement will be 
made.  Raise the spindle head or probe a distance of 0.008 mm to 0.01 mm (0.000 3 in to 
0.000 4 in) and move the sheet to the measurement position.  Drop the spindle head onto 
the test area of the sheet. 

 
6. Read the di al t hickness t wo seconds o r more a fter t he dr op, or  w hen t he d ial h and o r 

digital r eadout b ecomes st ationary.  This p rocedure m inimizes s mall e rrors that m ay 
occur when the spindle head or probe is lowered slowly onto the test area. 

 
7. For succeeding measurements, raise the spindle head 0.008 mm to 0.01 mm (0.000 3 in to 

0.000 4 in) a bove t he rest position on the t est surface, move t o the n ext m easurement 
location, and drop the spindle head onto the test area.  Do not raise the spindle head more 
than 0.01 mm (0.000 4 in) above its rest position on the test area.  Take measurements at 
least 6 mm (¼ in) or more from the edge of the sheet. 

 
8. Repeat s tep 3 above on the r emaining pa ckages in the s ample and record all t hickness 

measurements.  Compute and record the average thickness for the individual package and 
apply the following MAV requirements. 
 

 
4.7.2. Evaluation of Results – Individual Thickness 
 

• No measured thickness of polyethylene labeled 25 µm (1 mil) or greater should be less than 80 % 
of the labeled thickness. 

 
• No measured thickness of polyethylene labeled less than 25 µm (1 mil) should be less than 65 % 

of the labeled thickness. 
 
Count t he num ber of v alues t hat a re sm aller than specified MAVs ( 0.8 x labeled thickness if 25 µm 
[1 mil] or greater or 0.65 x labeled thickness, if less than 25 µm [1 mil]).  If the number of values that fail 
to meet the t hickness r equirement exceeds the number of MAVs permitted for t he sample si ze, the lot 
fails to conform to requirements.  No further testing of the lot is necessary.  If the number of MAVs for 
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thickness m easurements is l ess than o r eq ual t o the num ber pe rmitted f or the sam ple s ize, go on t o 
Evaluation of Results – Average Thickness. 
 
4.7.3. Evaluation of Results – Average Thickness 
 
The average thickness for any single package should be at least 96 % of the labeled thickness.  This is an 
MAV of 4  %.  Circle and count the number of package average t hickness values t hat a re smaller than 
0.96 x labeled thickness.  I f the number of pa ckage average thicknesses ci rcled exceeds the number of  
MAVs permitted for the sample size, the lot fails to conform to requirements.  No further testing of the lot 
is necessary.  If the number of MAVs for package average thickness is less than or equal to the number of 
MAVs permitted for the sample size, proceed to Section 2.3. “Basic Test Procedure – Evaluating Results” 
to determine if the lot meets the package requirements for average thickness. 
 
4.8. Packages Labeled by Linear or Square (Area) Measure 
 
Test Equipment 
 

• Use a scal e t hat m eets t he r equirements i n Section 2.2. “Measurement S tandards an d Test 
Equipment.”  Calculate the length or area of packaged product corresponding to MAV/6.  If there 
is no suitable weighing device, all of the packages in the sample must be opened and measured. 

 
• Steel t apes and rules – determine measurements of l ength to the nearest di vision of t he 

appropriate tape or rule. 
 

 Metric Units: 
 

For labeled dimensions 40 cm or less, linear measure:  30 cm in length, 1 mm divisions; or  a 
1 m rule with 0.1 mm divisions, overall length tolerance of 0.4 mm. 

 
For labeled dimensions greater than 40 cm, 30 m tape with 1 mm divisions. 

 
 Inch-pound Units: 

 
For labeled dimensions 25 in or less, use a 36 in rule with 1/64 in or 1/100 in divisions and an 
overall length tolerance of 1/64
 

 in. 

For d imensions g reater t han 25  in, us e a  100  ft t ape w ith 1/16

 

 in di visions a nd an ov erall 
length tolerance of 0.1 in. 

• T-square 
 
Test Procedure 
 

Step: 
1. Follow S ection 2.3. “ Basic T est P rocedure – Define t he Inspection L ot.”  U se a  

“Category A” sam pling pl an in t he i nspection; se lect a random sam ple; then use the 
following test procedure to determine lot compliance. 

 
2. Select an initial t are sample a ccording to Section 2.3. “Basic Test P rocedure – Tare 

Procedures.” 
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Step: 
 
3. Gross weigh the first package in the tare sample and record this weight. 
 
4. Determine and record the measurements (to the nearest division of the appropriate tape 

or rule) of the packaged goods (length, width, area; depending upon w hich dimensions 
are declared on the label) and weigh t he goods from the first package opened for tare 
determination. 

 
 Calculate and record the weight of the labeled measurements using the following 

formula: 
 

Weight of the labeled measurement = 
(labeled measurement) x (contents weight) ÷ (contents measurement) 

 
 Look up a nd r ecord the MAV i n un its of  l ength or a rea m easure ( given in 

Appendix A, Table 2-8. “Maximum Allowable Variations for Packages Labeled 
by Length, (Width) or Area” 

 
Note:  See A ppendix A, Table 2-10. “ Exceptions t o t he MAVs for Textiles, a nd 
Polyethylene Sheeting and Film. 
 
5. Determine and record the tare weight of the first package opened. 
 
6. Determine an d record the m easurements ( length, w idth, a rea; de pending upon w hich 

dimensions are declared on the label) of the product in the second package chosen for 
tare determination (to the nearest d ivision of  t he appropriate tape o r rule).  D etermine 
and record the tare weight of this package. 

 
7. Calculate and record the weight of the l abeled measurement f or t he s econd package 

using the following formula: 
 

Weight of the labeled measurement = 
(labeled measurement) x (contents weight ÷ contents measurement) 

 
The weights of the labeled measurement for two packages must not differ by more than 
one di vision on the sc ale.  I f t hey do, open all p ackages i n the sam ple, measure 
individually, and compare them ag ainst t he l abeled measure t o determine t he package 
errors.  If the criterion is met, go to step 8. 

 
8. Calculate the average weight of the labeled measurement and record. 
 
9. Determine an d record the av erage t are w eight acc ording t o Section 2.3. “Basic Test 

Procedure – Tare Procedures.” 
 
10. Compute and record the nominal gross w eight by a dding the a verage weight of the 

labeled measurements to the average tare weight. 
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Step: 
11. Compute package errors according to the following formula: 
 

Package error (weight) = 
(actual package gross weight) − (nominal gross weight) 

 
12. Convert the MAV to units of weight using the following formula: 
 

MAV (weight) = 
(avg. wt. of label measurements x MAV [length]) ÷ (labeled measurements) 

 
Convert the MAV to dimensionless units by dividing the MAV (weight) by the unit of 
measure and record. 

 
Evaluation of Results 
 
Follow the procedure in Section 2.3. “Basic Test P rocedure – Evaluating R esults”  to determine lo t 
conformance. 
 
Convert back to dimensions when completing the report form using following the formula: 
 

Avg. Pkg. Error (dimension) = (Avg. Pkg. Error [dimensionless units]) x (Unit of Measure) x 
(Labeled unit of measure) ÷ (Avg. Weight of Labeled dimension) 

 
4.9. Baler Twine – Test Procedure for Length 
 
Test Equipment 
 

• A scale that meets the requirements in Section 2.2. “Measurement Standards and Test 
Equipment,” except a sca le with 0.1 g (0.000 2 lb) increments must be used for weighing twine 
samples.  The recommended minimum load for weighing samples is 20 divisions. 

 
• Steel t apes and rules – Determine m easurements of l ength to the ne arest division of the 

appropriate tape or rule. 
 

 Metric Units: 
 

For labeled dimensions 40 cm or less, linear measure:  30 cm in length, 1 mm divisions; or a 
1 m rule with 0.1 mm divisions, overall length tolerance of 0.4 mm. 
 
For labeled dimensions greater than 40 cm, 30 m tape with 1 mm divisions. 

 
 Inch-pound Units: 

 
For labeled dimensions 25 in or less, use a 36  in rule with 1/64 in or 1/100 in divisions and an 
overall length tolerance of 1/64
 

 in. 

For d imensions g reater t han 25  in, us e a  100  ft t ape w ith 1/16

 

 in di visions a nd an ov erall 
length tolerance of 0.1 in. 
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• A ha nd-held s traight-face spring sca le o f a t least 4.5 3 kg ( 10 lb) capacity or a  cordage-testing 
device that a pplies the s pecified t ension t o t he twine be ing measured.  W hen measuring t wine 
samples or total roll length, apply 4.53 kg (10 lb) of tension to the twine. 

 
Test Procedure 
 
Follow Section 2.3.  “Basic Test Procedure – Define the Inspection Lot.”  Use a “Category A” sampling 
plan i n t he i nspection; s elect a  r andom s ample; t hen us e t he f ollowing t est pr ocedure t o de termine l ot 
compliance. 
 

Step: 
1. Select packages for tare samples.  Determine gross weights of the initial tare sample and 

record.  Open the tare samples.  Use the procedures for tare determination in Section 2.3. 
“Basic Test Procedure – Tare Procedures” to compute the average tare weight and record 
this value. 

 
2. Procedure for obtaining twine samples:  Randomly s elect four balls of twine from the  

packages that were opened for tare. 
 

From each of the four balls of twine: 
 

 Measure and discard the first 10.05 m (33 ft) of twine from each roll.  Accurate 
measurement requires applying tension to the ends of the twine before measuring 
in order to straighten the product. 

 
 Take two 30.48 m (100 ft) lengths of twine from inside each roll. 

 
 Weigh and record the w eight of e ach piece s eparately and record the v alues.  

Compare the weight values t o de termine the variability of the samples.  If t he 
individual weights of the eight twine samples vary by more than one division on 
the scale, use one of the following steps:  If the lot is short, determine the actual 
length of the lightest-weight roll found in the lightest-weight package of the lot 
to confirm t hat t he w eight shor tages r eflect the shortages i n the length of the 
rolls; o r, determine t he average w eight-per-unit of  m easure by  t aking t en 
30.48 m (100 ft) lengths from inside the lightest weight package.  Use this value 
to recalculate its length and determine lot compliance. 

 
3. Weigh all of the sample lengths together and record the total value.  Determine the total 

length o f t he s amples (243.8 m or  800  ft, un less more t han e ight s ample-lengths w ere 
taken) and record the value.  Compute the average weight-per-unit-of-length by dividing 
the total weight by the total length of the pieces. 

 
4. Determine the MAV for a package of twine (refer to Appendix A, Table 2-8. “Maximum 

Allowable Variations for Packages Labeled by Length, Width, or Area”). 
 

 Record the total declared package length. 
 

 Multiply t he M AV f rom A ppendix A, Table 2-8. “ Maximum A llowable 
Variations for Packages Labeled by Length, (Width), or Area,” times t he total 
package length to obtain the MAV for length and record this value. 
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Step: 
 Multiply the weight per unit of length (from step 3) times the MAV for the total 

declared package length to obtain the MAV by weight and record this value. 
 
 Convert the MAV to dimensionless units and record. 
 

5. Calculate the nominal gross weight and record. 
 

Follow S ection 2.3. “Basic T est P rocedure – Determine N ominal G ross W eight and  
Package E rrors for S ample Tare” t o de termine i ndividual p ackage er rors.  D etermine 
errors using the following formula: 
 

Package error (weight) = (package gross weight) − (nominal gross weight) 

 
 To convert the Package error in weight back to length, divide the weight by the 

average weight-per-unit-of-length. 
 
Evaluation of Results 
 
Follow the procedures i n Section 2.3. “Basic Test P rocedure – Evaluating R esults” to determine lo t 
compliance. 
 

 
4.10 Procedure for Checking the Area Measurement of Chamois 

Chamois is natural leather made from skins of sheep and lambs that have been oil-tanned.  Chamois are 
irregularly shaped, which makes area measurement difficult.  Because of these characteristics, an accurate 
area d etermination c an o nly be  m ade us ing a n i nternationally r ecognized m ethod of  c onditioning 
(rehydrating) and  m easurement.  C hamois i s p roduced in a w et m anufacturing proc ess, so  i t ha s h igh 
moisture content at t ime of measurement.  Chamois i s hydroscopic; therefore, its dimensions and total 
area change as it loses or absorbs moisture.  It is also subject to wrinkling.  Because of the variation of the 
thickness and density, and t herefore the w eight pe r unit area of c hamois, an estimated gross w eight 
procedure cannot be used to verify the labeled area declaration. 
 
Standard Test Conditions:  As with all hydroscopic products, reasonable variations in measure must be 
allowed if caused by ordinary and customary exposure to atmospheric conditions that normally occur in 
good di stribution p ractice.  B oth f ederal and i nternational standards s pecify procedures t o restore t he 
moisture content of chamois so that tests to verify dimensions and area can be conducted. 
 
Federal T est Me thod Standard 311, “ Leather, Methods of S ampling and Testing,” (January 15, 1969) 
defines t he s tandard atmospheric c ondition for chamois as 50 ± 4 % relative hum idity and 23 ± 2 °C 
(73.4 ± 3.6 °F).  The c hamois is c onsidered t o be  a t equilibrium moisture w hen t he di fference i n t wo 
successive w eighings, made at  1  hr intervals, i s no g reater than 0.25  % ( e.g., the ma ximum c hange i n 
weight on a 100 g sample in two successive weighings is less than 0.25 g (250 mg). 
 
Test Procedures 
 
The area of chamois is verified using a two-stage test procedure.  The first stage is a field audit using the 
template test procedure.  This test is used for f ield audits because it is simpler to perform and does not 
require the chamois t o be  conditioned.  The f ield audit i s used to identify chamois that a re potentially 
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under measure.  It is not as accurate as the gravimetric procedure because some error results from reading 
the area from the template.  T he gravimetric procedure should be used for compliance testing because it 
includes conditioning (rehydrating) the chamois. 
 
Template Test Method (for field audits) 
 
Select a random sample of chamois and use the Template Procedure (below) to determine the area of each 
sample.  Chamois is labeled in uniform sizes in terms of square decimeters and square feet, and are sized 
in increments of ¼ ft2 (e.g., 1 ft2, 1¼ ft2, and 1½ ft2

 

).  Separate the chamois into different sizes and define 
the inspection lot by specific sizes. 

Test Equipment 
 
Use a transparent, flexible template that is graduated in square centimeters or square inches and that has 
been verified for accuracy.  The template must be large enough to completely cover the chamois under 
test. 
 
Template Procedures 
 

Step: 
1. Template Procedure 

Place the template over the chamois specimen on a smooth surface.  Determine the area 
by counting the number of squares that cover the surface of the chamois.  Estimate parts 
of the t emplate t hat do not completely cover the chamois by a dding the num ber of  
partially covered blocks.  (See Figure 1.)  Compute the total area and go to Evaluation to 
determine if further action is necessary. 

 
Figure 1. 
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Step: 
First Stage – Decision Criteria 
 

If t he av erage m inus error exc eeds 3  % o f t he labeled area, t he c hamois m ay not b e 
labeled accurately.  To confirm the finding, the sample must be taken to a laboratory for 
conditioning and testing using the gravimetric test procedure. 

 
2. Gravimetric Procedure for Area Measurement 
 

This test cannot be performed in the field because the samples must be conditioned with 
water before testing.  T his method i s intended for use in checking full or cut skins, or  
pattern shapes.  Open and condition all of the packages in the sample before determining 
their a rea o n t he r ecommended p aper.  C onditioning a nd v erifying c hamois c an b e 
accomplished without destroying the product.  When successful tests are completed, the 
chamois may be repackaged for sale, so do not destroy the packaging material. 

 
Test Equipment 

 
• Scale with a capacity of 1 kg that is accurate to at least ± 0.01 g and a load-receiving element of 

adequate size to properly hold the chamois 
 

• Atomizer or trigger-type sprayer and sealable, airtight polyethylene bags 
 

• Medium weight drawing paper (e.g., drawing paper, medium weight (100 lb), regular surface or 
comparable) 

 
• Household iron with low temperature settings 30 °C to 40 °C (86 °F to 104 °F) 

 
• Rule or tape that is graduated in centimeters or inches 

 
• Instrument for cutting paper (razor blade, scissors, or cutting board) 

 
Sample Conditioning 
 

Step: 
1. Remove each sample f rom i ts package and weigh a nd r ecord each w eight.  U sing a n 

atomizer-type s prayer, spray w ater i n t he a mount of  25  % of  t he w eight of  e ach skin 
uniformly over i ts area.  Place wetted chamois in an airtight polyethylene bag; seal the 
bag, and leave it in this condition at room temperature for 24 hours. 

 
2. Open the bag, remove the chamois, and reweigh the chamois to confirm that it retained 

maximum moisture.  (This i s do ne by  confirming t hat t he di fference i n the t wo 
consecutive weighings conducted an hour apart does not exceed 0.25 %). 

 
3. Place the chamois flat on a continuous piece of drawing paper.  To remove wrinkles and 

make the chamois l ie f lat, use a no rmal domestic i ron that i s heated to a maximum of 
30 °C to 40 °C (86 °F to 104 °F).  P lace the iron on the bottom of the skin, and iron the 
skin up from the center to the top.  Then, iron the skin from the center out to each side.  
Iron until the skin is fully extended and perfectly flat. 
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Measurement 
 

Step: 
1. Immediately a fter i roning, c arefully dr aw around the out line o f the s kin on the pa per.  

Remove t he skin; carefully cut along the out line of  the s kin; w eigh the cutout pattern, 
and record to the nearest 0.1 g as Sample Weight 1 (W1). 

 
2. Lay out the pattern and cut an accurately measured rectangle of a size not less than one-

half the area of the p attern.  Wei gh the cu tout r ectangle a nd r ecord t he w eight t o the 
nearest 0.1 g as Sample Weight 2 (W2).  Calculate the area of the rectangle cut from the 
patterns by multiplying length by width and record as Area (A) in centimeters or square 
inches. 

 
 For m etric u nits – calculate t he area o f t he or iginal sk in being che cked as 

follows: 
 

W1/W2 x A = Skin Area in cm2/100 = Area in dm
 

2 

 For inch-pound uni ts – calculate the area of the original skin being checked as 
follows: 

 
W1/W2 x A = Skin Area in in2/144 = Area ft

 
2 

Evaluation of Results 
 
Compute t he av erage er ror f or t he sample and follow t he pr ocedures i n Section 2.3. “ Basic Test 
Procedure – Evaluating Results” to determine lot conformance. 
 
The M AV f or a rea de clarations on chamois is 3  % of  t he labeled a rea as  sp ecified in Appendix A, 
Table 2-8. “Maximum Allowable Variations for Packages Labeled by Length, (Width), or Area”. 
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Appendix A.  Tables 
 

Table 1-1. Agencies Responsible for Package Regulations and Applicable Requirements 

Commodity Responsible Agency NIST Handbook 133 
Sampling Plans 

Table of Maximum 
Allowable Variations 

Meat and Poultry 

U.S. D epartment of  
Agriculture/Food S afety 
and I nspection S ervice 
and state a nd l ocal 
weights and measures. 

1. Use Table 2-1. 
Sampling Plans for 
Category A to test 
packages at other than 
point of pack. 
 
2. Use Table 2-2. 
Sampling Plans for 
Category B to test 
packages in federally 
inspected meat and 
poultry plants. 

 
Table 2-9.  U.S. 
Department of 
Agriculture, Meat and 
Poultry, Groups and 
Lower Limits for 
Individual Packages 

Foods, dr ugs, a nd 
cosmetics subject to the 
Food, D rug, a nd 
Cosmetic Act inc luding 
those packaged at t he 
retail store level that have 
been in interstate 
commerce ( e.g., seafood) 
or t hose m ade w ith 
ingredients t hat have 
been in interstate 
commerce 

U.S. F ood a nd D rug 
Administration and s tate 
and local w eights a nd 
measures 
 
http://www.fda.gov 

Use T able 2-1. S ampling 
Plans f or Category A to 
test pa ckages at  a ll 
locations. 

 
Table 2-5. MAVs f or 
Packages L abeled by 
Weight 
 
Table 2-6. MAVs f or 
Packages L abeled by 
Liquid or Dry Volume 
 
Table 2-7. MAVs f or 
Packages L abeled by 
Count 
 
Table 2-8. MAVs f or 
Packages L abeled by 
Length ( Width) o r 
Area 
 
Table 2-10. E xceptions 
to t he MAVs f or 
Textiles, Polyethylene 
Sheeting an d F ilm, 
Mulch a nd S oil 
Labeled by V olume, 
Packaged Firewood, 
and Packages Labeled 

Food products not subject 
to t he F ederal F ood, 
Drug, a nd C osmetic A ct, 
including meat a nd 
poultry pr oducts 
packaged at t he r etail 
store level 

State a nd local w eights 
and measures 
 
http://www.nist.gov/owm 

Non-food Consumer 
Products 

 
Federal Trade 
Commission 
 
http://www.ftc.gov 

Non-food C onsumer a nd 
Non-consumer Products 

State a nd local w eights 
and measures 

http://www.fda.gov/�
http://www.nist.gov/owm�
http://www.ftc.gov/�
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Table 1-1. Agencies Responsible for Package Regulations and Applicable Requirements 

Commodity Responsible Agency NIST Handbook 133 
Sampling Plans 

Table of Maximum 
Allowable Variations 

Alcohol and Tobacco 
Products 

U.S. B ureau o f A lcohol, 
Tobacco, and Firearms 
and state a nd l ocal 
weights and measures 
 
http://www.atf.treas.gov 
http:// www.atf.gov 

by C ount w ith L ess 
than 50 Items 

Pesticides 

U.S. Environmental 
Protection A gency a nd 
state a nd local weights 
and measures 
 
http://www.epa.gov 

http://www.atf.treas.gov/�
http://www.epa.gov/�
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Table 2-1. Sampling Plans for Category A 
1 2 3 4 5 6 

Inspection Lot 
Size 

Sample 
Size 

Sample 
Correction 

Factor 

Number of 
Minus Package 
Errors Allowed 
to Exceed the 

MAV * 

Initial Tare Sample Size ** 

Glass and 
Aerosol 

Packages 

All Other 
Packages 

1 1 Apply MAV  
 
 
 
 
 
 

0* 

 
 
 
 
 
 
 

2 

 
 
 
 
 
 
 

2 

2 2 8.9845 
3 3 2.484 
4 4 1.591 
5 5 1.2412 
6 6 1.05049 
7 7 0.925 
8 8 0.836 
9 9 0.769 
10 10 0.715 
11 11 0.672 

12 to 250 12 0.635 
251 to 3 200 24 0.422 3 More than 3 200 48 0.291 1* 0 

* For m ulch and  so ils p ackaged by v olume, see Table 2-10. E xceptions to the M aximum A llowable 
Variations – 1 package may exceed the MAV for every 12 packages in the sample. 
 
** If sample size is 11 or fewer, the initial tare sample size and the total tare sample size is 2 samples. 
(Amended 2001) 
 
 
 

Table 2-2. Sampling Plans for Category B 
For Use In USDA-Inspected Meat and Poultry Plants Only 

1 2 3 4 

Inspection Lot Size Sample Size Initial Tare Sample 
Size 

Number of Packages 
Allowed to Exceed the MAVs 

in Table 2-9 
250 or Fewer 10 2 0 251 or More 30 5 
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Table 2-3. Category A – Total Number of Packages to be Opened for Tare Determination 
Numbers Include those Packages Opened for Initial Tare Sample 

Ratio of Rc/R Total Number of Packages in Tare Sample t 
Sample Size 12 24 48 

Initial Tare Sample Size 2 2 3 2 3 
If range of tare equals “zero,” use 

Initial Tare Sample Size. 
If the ratio is “zero” based on a 

“zero” range of net weight, open 
all of the packages in the sample. 

2 2 3 2 3 

If the ratio is greater than 0 but 
less than or equal to 0.2 12 24 24 48 48 

0.21 to 0.60 12 24 24 48 48 
0.61 to 0.70 12 24 24 47 47 
0.71 to 0.80 12 23 23 47 47 
0.81 to 1.00 12 23 23 46 46 
1.01 to 1.10 11 23 23 46 46 
1.11 to 1.20 11 23 23 45 45 
1.21 to 1.30 11 22 22 45 45 
1.31 to 1.50 11 22 22 44 44 
1.51 to 1.60 11 22 22 43 43 
1.61 to 1.70 11 21 21 42 42 
1.71 to 1.80 10 21 21 42 42 
1.81 to 1.90 10 21 21 41 41 
1.91 to 2.00 10 20 20 41 41 
2.01 to 2.10 10 20 20 40 40 
2.11 to 2.20 10 20 20 39 39 
2.21 to 2.30 10 19 19 39 39 
2.31 to 2.40 9 19 19 38 38 
2.41 to 2.50 9 19 19 37 37 
2.51 to 2.60 9 18 18 37 37 
2.61 to 2.70 9 18 18 36 36 
2.71 to 2.80 9 18 18 35 35 
2.81 to 2.90 9 17 17 34 34 
2.91 to 3.00 8 17 17 34 34 
3.01 to 3.10 8 17 17 33 33 
3.11 to 3.30 8 16 16 32 32 
3.31 to 3.40 8 16 16 31 31 
3.41 to 3.50 8 15 15 30 30 
3.51 to 3.60 7 15 15 30 30 
3.61 to 3.70 7 15 15 29 29 
3.71 to 3.90 7 14 14 28 28 
3.91 to 4.00 7 14 14 27 27 
4.01 to 4.10 7 13 13 27 27 
4.11 to 4.20 7 13 13 26 26 
4.21 to 4.30 6 13 13 25 25 
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Table 2-3. Category A – Total Number of Packages to be Opened for Tare Determination 
Numbers Include those Packages Opened for Initial Tare Sample 

Ratio of Rc/R Total Number of Packages in Tare Sample t 
Sample Size 12 24 48 

Initial Tare Sample Size 2 2 3 2 3 
4.31 to 4.40 6 12 12 25 25 
4.41 to 4.60 6 12 12 24 24 
4.61 to 4.70 6 12 12 23 23 
4.71 to 4.80 6 11 11 23 23 
4.81 to 4.90 6 11 11 22 22 
4.91 to 5.00 5 11 11 22 22 
5.01 to 5.10 5 11 11 21 21 
5.01 to 5.10 5 11 11 21 21 
5.11 to 5.20 5 10 10 21 21 
5.21 to 5.40 5 10 10 20 20 
5.41 to 5.60 5 10 10 19 19 
5.61 to 5.70 5 9 9 19 19 
5.71 to 5.80 5 9 9 18 18 
5.81 to 5.90 4 9 9 18 18 
5.91 to 6.10 4 9 9 17 17 
6.11 to 6.20 4 8 8 17 17 
6.21 to 6.50 4 8 8 16 16 
6.51 to 6.70 4 8 8 15 15 
6.71 to 6.80 4 7 7 15 15 
6.81 to 7.00 4 7 7 14 14 
7.01 to 7.20 3 7 7 14 14 
7.21 to 7.40 3 7 7 13 13 
7.41 to 7.60 3 6 6 13 13 
7.61 to 8.00 3 6 6 12 12 
8.01 to 8.20 3 6 6 11 11 
8.21 to 8.50 3 5 5 11 11 
8.51 to 8.80 3 5 5 10 10 
8.81 to 9.00 2 5 5 10 10 
9.01 to 9.30 2 5 5 9 9 
9.31 to 9.70 2 4 4 9 9 

9.71 to 10.40 2 4 4 8 8 
10.41 to 10.90 2 4 4 7 7 
10.91 to 11.30 2 3 3 7 7 
11.31 to 12.50 2 3 3 6 6 
12.51 to 13.20 2 3 3 5 5 
13.21 to 13.90 2 2 3 5 5 
13.91 to 16.00 2 2 3 4 4 
16.01 to 19.10 2 2 3 3 3 
19.11 to 19.20 2 2 3 2 3 

Initial Tare Sample Size 2 2 3 2 3 
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Table 2-4. Category B – Total Number of Packages to be Opened for Tare Determination 
Numbers Include those Packages Opened for Initial Tare Sample 

Ratio of Rc/R Total Number of Packages in Tare Sample t 

Sample Size 10 30 

Initial Tare Sample Size 2 5 

If the ratio is zero, based on a 
“zero” range of tare, use Initial 

Tare 
Sample Size. 

If the ratio is “zero” based on a 
“zero” range of net weight, open 
all the packages in the sample. 

2 5 

If the ratio is greater than 0 but 
less than or equal to 0.2 10 30 

0.21 to 0.40 10 29 
0.41 to 0.60 10 28 
0.61 to 0.80 9 26 
0.81 to 1.00 8 24 
1.01 to 1.20 8 23 
1.21 to 1.40 7 21 
1.41 to 1.60 7 19 
1.61 to 1.80 6 17 
1.81 to 2.00 5 15 
2.01 to 2.20 5 14 
2.21 to 2.40 5 13 
2.41 to 2.60 4 12 
2.61 to 2.80 4 11 
2.81 to 3.00 4 10 
3.01 to 3.20 3 9 
3.21 to 3.60 3 8 
3.61 to 3.80 3 7 
3.81 to 4.40 2 6 

If the ratio is greater than 4.40, 
use the Initial Tare Sample Size 2 5 
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Table 2-5. Maximum Allowable Variations (MAVs) for Packages Labeled by Weight 
Do Not Use this Table for Meat and Poultry Products subject to USDA Regulations – Use Table 2-9. 

For Polyethylene Sheeting and Film, see Table 2-10. Exceptions to the MAVs. 

Labeled Quantity Maximum Allowable Variations 
Less than 36 g, 0.08 lb, or 1.28 oz 10 % of labeled quantity 

36 g or more to 54 g 
0.08 lb or more to 0.12 lb 
1.28 oz or more to 1.92 oz 

3.6 g 
0.008 lb 

1/8 oz 
More than 54 g to 81 g 

More than 0.12 lb to 0.18 lb 
More than 1.92 oz to 2.88 oz 

5.4 g 
0.012 lb 

3/16 oz 
More than 81 g to 117 g 

More than 0.18 lb to 0.26 lb 
More than 2.88 oz to 4.16 oz 

7.2 g 
0.016 lb 

¼ oz 
More than 117 g to 154 g 

More than 0.26 lb to 0.34 lb 
More than 4.16 oz to 5.44 oz 

9.0 g 
0.020 lb 

5/16 oz 
More than 154 g to 208 g 

More than 0.34 lb to 0.46 lb 
More than 5.44 oz to 7.36 oz 

10.8 g 
0.024 lb 

3/8 oz 
More than 208 g to 263 g 

More than 0.46 lb to 0.58 lb 
More than 7.36 oz to 9.28 oz 

12.7 g 
0.028 lb 

7/16 oz 
More than 263 g to 317 g 

More than 0.58 lb to 0.70 lb 
More than 9.28 oz to 11.20 oz 

14.5 g 
0.032 lb 

½ oz 
More than 317 g to 381 g 

More than 0.70 lb to 0.84 lb 
More than 11.20 oz to 13.44 oz 

16.3 g 
0.036 lb 

9/16 oz 
More than 381 g to 426 g 

More than 0.84 lb to 0.94 lb 
More than 13.44 oz to 15.04 oz 

18.1 g 
0.040 lb 

5/8 oz 
More than 426 g to 489 g 

More than 0.94 lb to 1.08 lb 
More than 15.04 oz to 17.28 oz 

19.9 g 
0.044 lb 

11/16 oz 
More than 489 g to 571 g 

More than 1.08 lb to 1.26 lb 
21.7 g 

0.048 lb 
More than 571 g to 635 g 

More than 1.26 lb to 1.40 lb 
23.5 g 

0.052 lb 
More than 635 g to 698 g 

More than 1.40 lb to 1.54 lb 
25.4 g 

0.056 lb 
More than 698 g to 771 g 

More than 1.54 lb to 1.70 lb 
27.2 g 

0.060 lb 
More than 771 g to 852 g 

More than 1.70 lb to 1.88 lb 
29.0 g 

0.064 lb 
More than 852 g to 970 g 

More than 1.88 lb to 2.14 lb 
31.7 g 

0.070 lb 
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Table 2-5. Maximum Allowable Variations (MAVs) for Packages Labeled by Weight 
Do Not Use this Table for Meat and Poultry Products subject to USDA Regulations – Use Table 2-9. 

For Polyethylene Sheeting and Film, see Table 2-10. Exceptions to the MAVs. 

Labeled Quantity Maximum Allowable Variations 
More than 970 g to 1.12 kg 
More than 2.14 lb to 2.48 lb 

35.3 g 
0.078 lb 

More than 1.12 kg to 1.25 kg 
More than 2.48 lb to 2.76 lb 

39.0 g 
0.086 lb 

More than 1.25 kg to 1.45 kg 
More than 2.76 lb to 3.20 lb 

42.6 g 
0.094 lb 

More than 1.45 kg to 1.76 kg 
More than 3.20 lb to 3.90 lb 

49 g 
0.11 lb 

More than 1.76 kg to 2.13 kg 
More than 3.90 lb to 4.70 lb 

54 g 
0.12 lb 

More than 2.13 kg to 2.63 kg 
More than 4.70 lb to 5.80 lb 

63 g 
0.14 lb 

More than 2.63 kg to 3.08 kg 
More than 5.80 lb to 6.80 lb 

68 g 
0.15 lb 

More than 3.08 kg to 3.58 kg 
More than 6.80 lb to 7.90 lb 

77 g 
0.17 lb 

More than 3.58 kg to 4.26 kg 
More than 7.90 lb to 9.40 lb 

86 g 
0.19 lb 

More than 4.26 kg to 5.30 kg 
More than 9.40 lb to 11.70 lb 

99 g 
0.22 lb 

More than 5.30 kg to 6.48 kg 
More than 11.70 lb to 14.30 lb 

113 g 
0.25 lb 

More than 6.48 kg to 8.02 kg 
More than 14.30 lb to 17.70 lb 

127 g 
0.28 lb 

More than 8.02 kg to 10.52 kg 
More than 17.70 lb to 23.20 lb 

140 g 
0.31 lb 

More than 10.52 kg to 14.33 kg 
More than 23.20 lb to 31.60 lb 

167 g 
0.37 lb 

More than 14.33 kg to 19.23 kg 
More than 31.60 lb to 42.40 lb 

199 g 
0.44 lb 

More than 19.23 kg to 24.67 kg 
More than 42.40 lb to 54.40 lb 

226 g 
0.50 lb 

More than 24.67 kg 
More than 54.40 lb 2 % of labeled quantity 

(Amended 2004) 
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Table 2-6. Maximum Allowable Variations for Packages Labeled by Liquid and Dry Volume 
Do Not Use this Table for Meat and Poultry Products Subject to USDA Regulations 

For Mulch, see Table 2-10. Exceptions to the Maximum Allowable Variations 
Use Table 2-9 for USDA –Regulated Products. 

Labeled Quantity Maximum Allowable Variations (MAVs) 
3 mL or less 

0.50 fl oz or less 
0.18 in3

0.5 mL 

 or less 
0.02 fl oz 
0.03 in3 

More than 3 mL to 8 mL 
More than 0.18 in3 to 0.49 in

1.0 mL 
3 0.06 in3 

More than 8 mL to 14 mL 
More than 0.49 in3 to 0.92 in

1.5 mL 
3 0.09 in3 

More than 14 mL to 22 mL 
More than 0.50 fl oz to 0.75 fl oz 

More than 0.92 in3 to 1.35 in

1.7 mL 

3 
0.06 fl oz 
0.10 in3 

More than 22 mL to 66 mL 
More than 0.75 fl oz to 2.25 fl oz 

More than 1.35 in3 to 4.06 in

3.8 mL 

3 
0.13 fl oz 
0.23 in3 

More than 66 mL to 125 mL 
More than 2.25 fl oz to 4.25 fl oz 

More than 4.06 in3 to 7.66 in

5.6 mL 

3 
0.19 fl oz 
0.34 in3 

More than 125 mL to 170 mL 
More than 4.25 fl oz to 5.75 fl oz 

More than 7.66 in3 to 10.37 in

7.3 mL 

3 
0.25 fl oz 
0.45 in3 

More than 170 mL to 221 mL 
More than 5.75 fl oz to 7.50 fl oz 
More than 10.37 in3 to 13.53 in

9.1 mL 

3 
0.31 fl oz 
0.55 in3 

More than 221 mL to 347 mL 
More than 7.50 fl oz to 11.75 fl oz 

More than 13.53 in3 to 21.20 in

11.2 mL 

3 
0.38 fl oz 
0.68 in3 

More than 347 mL to 502 mL 
More than 11.75 fl oz to 17.00 fl oz 

More than 21.20 in3 to 30.67 in

14.7 mL 

3 
0.5 fl oz 
0.90 in3 

More than 502 mL to 621 mL 
More than 17 fl oz to 21 fl oz 

More than 30.67 in3 to 37.89 in

18.6 mL 

3 
0.63 fl oz 
1.13 in3 

More than 621 mL to 798 mL 
More than 21 fl oz to 27 fl oz 

More than 37.89 in3 to 48.72 in

22.1 mL 

3 
0.75 fl oz 
1.35 in3 

More than 798 mL to 916 mL 
More than 27 fl oz to 31 fl oz 

More than 48.72 in3 to 55.94 in

26.0 mL 

3 
0.88 fl oz 
1.58 in3 

More than 916 mL to 1.15 L 
More than 31 fl oz to 39 fl oz 

More than 55.94 in3 to 70.38 in

29 mL 

3 
1 fl oz 

1.80 in3 
More than 1.15 L to 1.62 L 

More than 39 fl oz to 55 fl oz 
More than 70.38 in3 to 99.25 in

36 mL 

3 
1.25 fl oz 
2.25 in3 
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Table 2-6. Maximum Allowable Variations for Packages Labeled by Liquid and Dry Volume 
Do Not Use this Table for Meat and Poultry Products Subject to USDA Regulations 

For Mulch, see Table 2-10. Exceptions to the Maximum Allowable Variations 
Use Table 2-9 for USDA –Regulated Products. 

Labeled Quantity Maximum Allowable Variations (MAVs) 
More than 1.62 L to 2.04 L 

More than 55 fl oz to 69 fl oz 
More than 99.25 in3 to 124.5 in

44 mL 

3 
1.5 fl oz 
2.70 in3 

More than 2.04 L to 2.51 L 
More than 69 fl oz to 85 fl oz 

More than 124.5 in3 to 153.3 in

51 mL 

3 
1.75 fl oz 

3.1 in3 
More than 2.51 L to 3.04 L 

More than 85 fl oz to 103 fl oz 
More than 153.3 in3 to 185.8 in

59 mL 

3 
2 fl oz 
3.6 in3 

More than 3.04 L to 4.73 L 
More than 103 fl oz to 160 fl oz 
More than 185.8 in3 to 288.7 in

73 mL 

3 
2.5 fl oz 
4.5 in3 

More than 4.73 L to 5.48 L 
More than 160 fl oz to 185.6 fl oz 

More than 288.7 in3 to 334.9 in

88 mL 

3 
3 fl oz 
5.4 in3 

More than 5.48 L to 7.09 L 
More than 185.6 fl oz to 240 fl oz 

More than 334.9 in3 to 443.1 in

103 mL 

3 
3.5 fl oz 
6.3 in3 

More than 7.09 L to 8.04 L 
More than 240 fl oz to 272 fl oz 
More than 443.1 in3 to 490.8 in

118 mL 

3 
4 fl oz 
7.2 in3 

More than 8.04 L to 10.17 L 
More than 272 fl oz to 344 fl oz 
More than 490.8 in3 to 620.8 in

133 mL 

3 
4.5 fl oz 
8.1 in3 

More than 10.17 L to 11.59 L 
More than 344 fl oz to 392 fl oz 
More than 620.8 in3 to 707.4 in

147 mL 

3 
5 fl oz 
9.0 in3 

More than 11.59 L to 16.56 L 
More than 392 fl oz to 560 fl oz 
More than 707.4 in3 to 1 010 in

177 mL 

3 
6 fl oz 

10.8 in3 
More than 16.56 L to 18.92 L 

More than 560 fl oz to 640 fl oz (5 gal) 
More than 1 010 in3 into 1 155 in

207 mL 

3 
7 fl oz 

12.6 in3 
More than 18.92 L to 23.65 L 

More than 640 fl oz to 800 fl oz 
More than 1 155 in3 to 1 443 in

236 mL 

3 
8 fl oz 

14.4 in3 
More than 23.65 L to 26.73 L 

More than 800 fl oz to 904 fl oz 
More than 1 443 in3 to 1 631 in

266 mL 

3 
9 fl oz 

16.2 in3 
More than 26.73 L 

More than 904 fl oz 
More than 1 631 in

1 % of labeled quantity 
3 

(Amended 2004) 
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Table 2-7. Maximum Allowable Variations (MAVs) for Packages Labeled by Count 
Labeled Quantity Maximum Allowable Variations (MAVs) 

17 or less 0 
18 to 50 1 
51 to 83 2 

84 to 116 3 
117 to 150 4 
151 to 200 5 
201 to 240 6 
241 to 290 7 
291 to 345 8 
346 to 400 9 
401 to 465 10 
466 to 540 11 
541 to 625 12 
626 to 725 13 
726 to 815 14 
816 to 900 15 
901 to 990 16 

991 to 1 075 17 
1 076 to 1 165 18 
1 166 to 1 250 19 
1 251 to 1 333 20 

1 334 or more 1.5 % of labeled count rounded off to the nearest 
whole number 
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Table 2-8. Maximum Allowable Variations for Packages Labeled by Length, (Width), or Area 
For Textiles, Polyethylene Sheeting and Film – Use Table 2-10. 

Labeled Quantity Maximum Allowable Variations (MAVs) 
1 m or less 
1 yd or less 3 % of labeled quantity 

More than 1 m to 43 m 
More than 1 yd to 48 yd 1.5 % of labeled quantity 

More than 43 m to 87 m 
More than 48 yd to 96 yd 2 % of labeled quantity 

More than 87 m to 140 m 
More than 96 yd to 154 yd 2.5 % of labeled quantity 

More than 140 m to 301 m 
More than 154 yd to 330 yd 3 % of labeled quantity 

More than 301 m to 1 005 m 
More than 330 yd to 1 100 yd 4 % of labeled quantity 

More than 1 005 m or 1 100 yd 5 % of labeled quantity 

Maximum Allowable Variations for Packages Labeled by Area 
The MAV for packages labeled by area is 3 % of labeled quantity. 

For Textiles, Polyethylene Sheeting and Film, see Table 2-10. Exceptions to the MAVs. 
(Amended 2004) 

 
 
 

Table 2-9. U.S. Department of Agriculture, Meat and Poultry 
Groups and Lower Limits for Individual Packages (Maximum Allowable Variations) 

Definition of Group and Labeled Quantity 

Lower Limit for Individual Weights 
(MAVs) 

Homogenous Fluid 
When Filled 

(e.g., baby food or 
containers of lard) 

All Other Products 

Less than 85 g or 3 oz 10 % of labeled quantity 
85 g or more to 453 g 
3 oz or more to 16 oz  7.1 g 

0.016 lb (0.25 oz) 
More than 453 g 
More than 16 oz 

85 g or more to 198 g 
3 oz to 7 oz 

14.2 g 
0.031 lb (0.5 oz) 

 More than 198 g to 1.36 kg 
7 oz to 48 oz 

28.3 g 
0.062 lb (1 oz) 

 More than 1.36 kg to 4.53 kg 
More than 48 oz to 160 oz 

42.5 g 
0.094 lb (1.5 oz) 

 More than 4.53 kg 
More than 160 oz 1 % of labeled quantity 
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Table 2-10. Exceptions to the Maximum Allowable Variations for 
Textiles, Polyethylene Sheeting and Film, Mulch and Soil Labeled by Volume, Packaged 

Firewood, and Packages Labeled by Count with Fewer than 50 Items 

 Maximum Allowable Variations (MAVs) 

Polyethylene Sheeting 
and Film 

 
Thickness 
 
When the l abeled thickness i s 25  µm ( 1 mil or  0.001  in) or  less, a ny 
individual thickness measurement of polyethylene film may be up to 35 % 
below the labeled thickness. 
 
When the labeled thickness is greater than 25  µm (1 mil or 0.001 in), 
individual thickness measurements of p olyethylene sheeting may be  up to 
20 % less than the labeled thickness. 
 
The average thickness of a single package of polyethylene sheeting may be 
up to 4 % less than the labeled thickness. 
 
Weight 
 
The MAV for individual packages of pol yethylene sheeting and film shall 
be 4 % of the labeled quantity. 
 

Textiles 

The MAVs are: 
 
For packages labeled with dimensions of 60 cm (24 in) or more: 
 
Three pe rcent of  the l abeled quantity f or ne gative e rrors and 6 % of  t he 
labeled quantity for plus errors. 
 
For packages labeled with dimensions less than 60 cm (24 in): 
 
6 % of the labeled quantity for negative errors and 12 % for plus errors. 
 

 

M ulch A nd Soil 
L abeled B y V olume 

The MAVs are: 
 
For individual packages:  5 % of the labeled volume. 
 
For example:  One package may exceed the MAV for every 12 packages in 
the sam ple ( e.g., when the sam ple si ze i s 12 or  f ewer, 1  package m ay 
exceed the MAV and when the sample size is 48 packages, 4 packages may 
exceed the MAV). 

 
Packaged Firewood 

and Packages Labeled 
by Count with Fewer 

than 50 Items 

MAVs are not applied to these packages. 

(Amended 2004) 
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Table 2-11. Accuracy Requirements for Packages Labeled by Low Count (50 or Fewer) and 
Packages Given Tolerances (Glass and Stemware) 

 1 2 3 

Inspection Lot 
Size 

Sample 
Size 

For Packages 
Labeled by Low 

Count 
(50 or Fewer) 

For Packages Given Tolerances 
(Glasses and Stemware) 

Number of 
Packages Allowed 

to Contain Less 
than the Labeled 

Count 

Number of Package Errors that May Exceed 
the Allowable Difference 

1 - 11 1-11 1 0 
12 - 250 12 1 0 

251 – 3 200 24 2 1 
More than 3 200 48 3 2 

(Amended 2004) 
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Appendix B.  Random Number Tables 
 

Reproduced from Million Random Digits, used with permission of the Rand Corporation, 
Copyright, 1955, The Free Press ( 

 
http://www.rand.org/publications/classics/randomdigits.) 

All o f t he s ampling pl ans pr esented in t his ha ndbook a re ba sed o n t he a ssumption t hat the p ackages 
constituting the sample are chosen at random from the inspection lot.  Randomness in this instance means 
that every package i n the lot has an equal chance of  being se lected as part of the sample.  It does not  
matter what other packages have al ready been chosen, what the package net contents are, or where the 
package is located in the lot. 
 
To obtain a random sample, two steps are necessary.  First it is necessary to identify each package in the 
lot o f pa ckages w ith a  s pecific num ber w hether on  t he s helf, i n t he w arehouse, or  c oming of f t he 
packaging l ine.  Then it is ne cessary t o obt ain a s eries of  random num bers.  These r andom numbers 
indicate exactly which packages in the lot shall be taken for the sample. 
 
The Random Number Table 
 
The r andom num ber t ables i n Appendix B a re c omposed of the digits f rom 0 t hrough 9, with 
approximately equal frequency of occurrence.  This appendix consists of 8 pages.  On each page digits are 
printed in blocks of five columns and blocks of five

 

 rows.  The printing of the table in blocks is intended 
only to make it easier to locate specific columns and rows. 

Random Starting Place 
 
Starting Page.  The Random Digit pages are numbered B-2 through B-8.  You can use the day of the week 
to determine the starting page or use the first page for the first lot you test in a location, the second page 
for the second lot, and so on, moving to the following page for each new lot. 

 
Starting Column and Row.  Y ou may choose a starting page in the random number table and with eyes 
closed, drop a pencil anywhere on the page to indicate a starting place in the table. 

 
For example, assume that testing takes place on the 3rd

 

 day of the week.  Start with Table 3 of 
Appendix B.  Assume you dropped y our pe ncil on  the page and i t has indicated a starting place at 
column 22, row 45.  That number is 1. 

If one-digit random numbers are needed, record them, going down the column to the bottom of the page 
and then t o the t op of t he next column, a nd s o on .  Ignore dupl icates and record zero (0) as t en (10).  
Following on f rom the last example, these numbers are 3, 2, 9, 8, etc.  If two-digit random numbers are 
needed, rule off the pages, and further pages if necessary, in columns of t wo digits each.  If there is a  
single column left on the page, i gnore this column, and rule the next page i n columns of two.  Again, 
ignore duplicate numbers and record 00 as 100.  For example, using the same starting place as in the last 
example ( Table 3, column 22, row 45), t he r ecorded two-digit numbers would be 11, 34, 26, 95, etc.  
When three-digit numbers are needed, rule the page in columns of three.  R ecord 000 a s 1000.  S tarting 
on Table 3, column 22, row 45, the recorded numbers would be 119, 346, 269, 959, etc. 
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TABLE 1 – RANDOM DIGITS 
 

11164 36318 75061 37674 26320 75100 10431 20418 19228 91792 
21215 91791 76831 58678 87054 31687 93205 43685 19732 08468 
10438 44482 66558 37649 08882 90870 12462 41810 01806 02977 
36792 26236 33266 66583 60881 97395 20461 36742 02852 50564 
73944 04773 12032 51414 82384 38370 00249 80709 72605 67497 

 
49563 12872 14063 93104 78483 72717 68714 18048 25005 04151 
64208 48237 41701 73117 33242 42314 83049 21933 92813 04763 
51486 72875 38605 29341 80749 80151 33835 52602 79147 08868 
99756 26360 64516 17971 48478 09610 04638 17141 09227 10606 
71325 55217 13015 72907 00431 45117 33827 92873 02953 85474 

 
65285 97198 12138 53010 94601 15838 16805 61004 43516 17020 
17264 57327 38224 29301 31381 38109 34976 65692 98566 29550 
95639 99754 31199 92558 68368 04985 51092 37780 40261 14479 
61555 76404 86210 11808 12841 45147 97438 60022 12645 62000 
78137 98768 04689 87130 79225 08153 84967 64539 79493 74917 

 
62490 99215 84987 28759 19177 14733 24550 28067 68894 38490 
24216 63444 21283 07044 92729 37284 13211 37485 10415 36457 
16975 95428 33226 55903 31605 43817 22250 03918 46999 98501 
59138 39542 71168 57609 91510 77904 74244 50940 31553 62562 
29478 59652 50414 31966 87912 87154 12944 49862 96566 48825 

 
96155 95009 27429 72918 08457 78134 48407 26061 58754 05326 
29621 66583 62966 12468 20245 14015 04014 35713 03980 03024 
12639 75291 71020 17265 41598 64074 64629 63293 53307 48766 
14544 37134 54714 02401 63228 26831 19386 15457 17999 18306 
83403 88827 09834 11333 68431 31706 26652 04711 34593 22561 

 
67642 05204 30697 44806 96989 68403 85621 45556 35434 09532 
64041 99011 14610 40273 09482 62864 01573 82274 81446 32477 
17048 94523 97444 59904 16936 39384 97551 09620 63932 03091 
93039 89416 52795 10631 09728 68202 20963 02477 55494 39563 
82244 34392 96607 17220 51984 10753 76272 50985 97593 34320 

 
96990 55244 70693 25255 40029 23289 48819 07159 60172 81697 
09119 74803 97303 88701 51380 73143 98251 78635 27556 20712 
57666 41204 47589 78364 38266 94393 70713 53388 79865 92069 
46492 61594 26729 58272 81754 14648 77210 12923 53712 87771 
08433 19172 08320 20839 13715 10597 17234 39355 74816 03363 

 
10011 75004 86054 41190 10061 19660 03500 68412 57812 57929 
92420 65431 16530 05547 10683 88102 30176 84750 10115 69220 
35542 55865 07304 47010 43233 57022 52161 82976 47981 46588 
86595 26247 18552 29491 33712 32285 64844 69395 41387 87195 
72115 34985 58036 99137 47482 06204 24138 24272 16196 04393 

 
07428 58863 96023 88936 51343 70958 96768 74317 27176 29600 
35379 27922 28906 55013 26937 48174 04197 36074 65315 12537 
10982 22807 10920 26299 23593 64629 57801 10437 43965 15344 
90127 33341 77806 12446 15444 49244 47277 11346 15884 28131 
63002 12990 23510 68774 48983 20481 59815 67248 17076 78910 

 
40779 86382 48454 65269 91239 45989 45389 54847 77919 41105 
43216 12608 18167 84631 94058 82458 15139 76856 86019 47928 
96167 64375 74108 93643 09204 98855 59051 56492 11933 64958 
70975 62693 35684 72607 23026 37004 32989 24843 01128 74658 
85812 61875 23570 75754 29090 40264 80399 47254 40135 69916 
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TABLE 2 – RANDOM DIGITS 
 

40603 16152 83235 37361 98783 24838 39793 80954 76865 32713 
40941 53585 69958 60916 71018 90561 84505 53980 64735 85140 
73505 83472 55953 17957 11446 22618 34771 25777 27064 13526 
39412 16013 11442 89320 11307 49396 39805 12249 57656 88686 
57994 76748 54627 48511 78646 33287 35524 54522 08795 56273 

 
61834 59199 15469 82285 84164 91333 90954 87186 31598 25942 
91402 77227 79516 21007 58602 81418 87838 18443 76162 51146 
58299 83880 20125 10794 37780 61705 18276 99041 78135 99661 
40684 99948 33880 76413 63839 71371 32392 51812 48248 96419 
75978 64298 08074 62055 73864 01926 78374 15741 74452 49954 

 
34556 39861 88267 76068 62445 64361 78685 24246 27027 48239 
65990 57048 25067 77571 77974 37634 81564 98608 37224 49848 
16381 15069 25416 87875 90374 86203 29677 82543 37554 89179 
52458 88880 78352 67913 09245 47773 51272 06976 99571 33365 
33007 85607 92008 44897 24964 50559 79549 85658 96865 24186 

 
38712 31512 08588 61490 72294 42862 87334 05866 66269 43158 
58722 03678 19186 69602 34625 75958 56869 17907 81867 11535 
26188 69497 51351 47799 20477 71786 52560 66827 79419 70886 
12893 54048 07255 86149 99090 70958 50775 31768 52903 27645 
33186 81346 85095 37282 85536 72661 32180 40229 19209 74939 

 
79893 29448 88392 54211 61708 83452 61227 81690 42265 20310 
48449 15102 44126 19438 23382 14985 37538 30120 82443 11152 
94205 04259 68983 50561 06902 10269 22216 70210 60736 58772 
38648 09278 81313 77400 41126 52614 93613 27263 99381 49500 
04292 46028 75666 26954 34979 68381 45154 09314 81009 05114 

 
17026 49737 85875 12139 59391 81830 30185 83095 78752 40899 
48070 76848 02531 97737 10151 18169 31709 74842 85522 74092 
30159 95450 83778 46115 99178 97718 98440 15076 21199 20492 
12148 92231 31361 60650 54695 30035 22765 91386 70399 79270 
73838 77067 24863 97576 01139 54219 02959 45696 98103 78867 

 
73547 43759 95632 39555 74391 07579 69491 02647 17050 49869 
07277 93217 79421 21769 83572 48019 17327 99638 87035 89300 
65128 48334 07493 28098 52087 55519 83718 60904 48721 17522 
38716 61380 60212 05099 21210 22052 01780 36813 19528 07727 
31921 76458 73720 08657 74922 61335 41690 41967 50691 30508 

 
57238 27464 61487 52329 26150 79991 64398 91273 26824 94827 
24219 41090 08531 61578 08236 41140 76335 91189 66312 44000 
31309 49387 02330 02476 96074 33256 48554 95401 02642 29119 
20750 97024 72619 66628 66509 31206 55293 24249 02266 39010 
28537 84395 26654 37851 80590 53446 34385 86893 87713 26842 

 
97929 41220 86431 94485 28778 44997 38802 56594 61363 04206 
40568 33222 40486 91122 43294 94541 40988 02929 83190 74247 
41483 92935 17061 78252 40498 43164 68646 33023 64333 64083 
93040 66476 24990 41099 65135 37641 97613 87282 63693 55299 
76869 39300 84978 07504 36835 72748 47644 48542 25076 68626 

 
02982 57991 50765 91930 21375 35604 29963 13738 03155 59914 
94479 76500 39170 06629 10031 48724 49822 44021 44335 26474 
52291 75822 95966 90947 65031 75913 52654 63377 70664 60082 
03684 03600 52831 55381 97013 19993 41295 29118 18710 64851 
58939 28366 86765 67465 45421 74228 01095 50987 83833 37216 
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TABLE 3 – RANDOM DIGITS 
 

37100 62492 63642 47638 13925 80113 88067 42575 44078 62703 
53406 13855 38519 29500 62479 01036 87964 44498 07793 21599 
55172 81556 18856 59043 64315 38270 25677 01965 21310 28115 
40353 84807 47767 46890 16053 32415 60259 99788 55924 22077 
18899 09612 77541 57675 70153 41179 97535 82889 27214 03482 

 
68141 25340 92551 11326 60939 79355 41544 88926 09111 86431 
51559 91159 81310 63251 91799 41215 87412 35317 74271 11603 
92214 33386 73459 79359 65867 39269 57527 69551 17495 91456 
15089 50557 33166 87094 52425 21211 41876 42525 36625 63964 
96461 00604 11120 22254 16763 19206 67790 88362 01880 37911 

 
28177 44111 15705 73835 69399 33602 13660 84342 97667 80847 
66953 44737 81127 07493 07861 12666 85077 95972 96556 80108 
19712 27263 84575 49820 19837 69985 34931 67935 71903 82560 
68756 64757 19987 92222 11691 42502 00952 47981 97579 93408 
75022 65332 98606 29451 57349 39219 08585 31502 96936 96356 

 
11323 70069 90269 89266 46413 61615 66447 49751 15836 97343 
55208 63470 18158 25283 19335 53893 87746 72531 16826 52605 
11474 08786 05594 67045 13231 51186 71500 50498 59487 48677 
81422 86842 60997 79669 43804 78690 58358 87639 24427 66799 
21771 75963 23151 90274 08275 50677 99384 94022 84888 80139 

 
42278 12160 32576 14278 34231 20724 27908 02657 19023 07190 
17697 60114 63247 32096 32503 04923 17570 73243 76181 99343 
05686 30243 34124 02936 71749 03031 72259 26351 77511 00850 
52992 46650 89910 57395 39502 49738 87854 71066 84596 33115 
94518 93984 81478 67750 89354 01080 25988 84359 31088 13655 

 
00184 72186 78906 75480 71140 15199 69002 08374 22126 23555 
87462 63165 79816 61630 50140 95319 79205 79202 67414 60805 
88692 58716 12273 48176 86038 78474 76730 82931 51595 20747 
20094 42962 41382 16768 13261 13510 04822 96354 72001 68642 
60935 81504 50520 82153 27892 18029 79663 44146 72876 67843 

 
51392 85936 43898 50596 81121 98122 69196 54271 12059 62539 
54239 41918 79526 46274 24853 67165 12011 04923 20273 89405 
57892 73394 07160 90262 48731 46648 70977 58262 78359 50436 
02330 74736 53274 44468 53616 35794 54838 39114 68302 26855 
76115 29247 55342 51299 79908 36613 68361 18864 13419 34950 

 
63312 81886 29085 20101 38037 34742 78364 39356 40006 49800 
27632 21570 34274 56426 00330 07117 86673 46455 66866 76374 
06335 62111 44014 52567 79480 45886 92585 87828 17376 35254 
64142 87676 21358 88773 10604 62834 63971 03989 21421 76086 
28436 25468 75235 75370 63543 76266 27745 31714 04219 00699 

 
09522 83855 85973 15888 29554 17995 37443 11461 42909 32634 
93714 15414 93712 02742 34395 21929 38928 31205 01838 60000 
15681 53599 58185 73840 88758 10618 98725 23146 13521 47905 
77712 23914 08907 43768 10304 61405 53986 61116 76164 54958 
78453 54844 61509 01245 91199 07482 02534 08189 62978 55516 

 
24860 68284 19367 29073 93464 06714 45268 60678 58506 23700 
37284 06844 78887 57276 42695 03682 83240 09744 63025 60997 
35488 52473 37634 32569 39590 27379 23520 29714 03743 08444 
51595 59909 35223 44991 29830 56614 59661 83397 38421 17503 
90660 35171 30021 91120 78793 16827 89320 08260 09181 53616 
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TABLE 4 – RANDOM DIGITS 

 
54723 56527 53076 38235 42780 22716 36400 48028 78196 92985 
84828 81248 25548 34075 43459 44628 21866 90350 82264 20478 
65799 01914 81363 05173 23674 41774 25154 73003 87031 94368 
87917 38549 48213 71708 92035 92527 55484 32274 87918 22455 
26907 88173 71189 28377 13785 87469 35647 19695 33401 51998 

 
68052 65422 88460 06352 42379 55499 60469 76931 83430 24560 
42587 68149 88147 99700 56124 53239 38726 63652 36644 50876 
97176 55416 67642 05051 89931 19482 80720 48977 70004 03664 
53295 87133 38264 94708 00703 35991 76404 82249 22942 49659 
23011 94108 29196 65187 69974 01970 31667 54307 40032 30031 

 
75768 49549 24543 63285 32803 18301 80851 89301 02398 99891 
86668 70341 66460 75648 78678 27770 30245 44775 56120 44235 
56727 72036 50347 33521 05068 47248 67832 30960 95465 32217 
27936 78010 09617 04408 18954 61862 64547 52453 83213 47833 
31994 69072 37354 93025 38934 90219 91148 62757 51703 84040 

 
02985 95303 15182 50166 11755 56256 89546 31170 87221 63267 
89965 10206 95830 95406 33845 87588 70237 84360 19629 72568 
45587 29611 98579 42481 05359 36578 56047 68114 58583 16313 
01071 08530 74305 77509 16270 20889 99753 88035 55643 18291 
90209 68521 14293 39194 68803 32052 39413 26883 83119 69623 

 
04982 68470 27875 15480 13206 44784 83601 03172 07817 01520 
19740 24637 97377 32112 74283 69384 49768 64141 02024 85380 
50197 79869 86497 68709 42073 28498 82750 43571 77075 07123 
46954 67536 28968 81936 95999 04319 09932 66223 45491 69503 
82549 62676 31123 49899 70512 95288 15517 85352 21987 08669 

 
61798 81600 80018 84742 06103 60786 01408 75967 29948 21454 
57666 29055 46518 01487 30136 14349 56159 47408 78311 25896 
29805 64994 66872 62230 41385 58066 96600 99301 85976 84194 
06711 34939 19599 76247 87879 97114 74314 39599 43544 36255 
13934 46885 58315 88366 06138 37923 11192 90757 10831 01580 

 
28549 98327 99943 25377 17628 65468 07875 16728 22602 33892 
40871 61803 25767 55484 90997 86941 64027 01020 39518 34693 
47704 38355 71708 80117 11361 88875 22315 38048 42891 87885 
62611 19698 09304 29265 07636 08508 23773 56545 08015 28891 
03047 83981 11916 09267 67316 87952 27045 62536 32180 60936 

 
26460 50501 31731 18938 11025 18515 31747 96828 58258 97107 
01764 25959 69293 89875 72710 49659 66632 25314 95260 22146 
11762 54806 02651 52912 32770 64507 59090 01275 47624 16124 
31736 31695 11523 64213 91190 10145 34231 36405 65860 48771 
97155 48706 52239 21831 49043 18650 72246 43729 63368 53822 

 
31181 49672 17237 04024 65324 32460 01566 67342 94986 36106 
32115 82683 67182 89030 41370 50266 19505 57724 93358 49445 
07068 75947 71743 69285 30395 81818 36125 52055 20289 16911 
26622 74184 75166 96748 34729 61289 36908 73686 84641 45130 
02805 52676 22519 47848 68210 23954 63085 87729 14176 45410 

 
32301 58701 04193 30142 99779 21697 05059 26684 63516 75925 
26339 56909 39331 42101 01031 01947 02257 47236 19913 90371 
95274 09508 81012 42413 11278 19354 68661 04192 36878 84366 
24275 39632 09777 98800 48027 96908 08177 15364 02317 89548 
36116 42128 65401 94199 51058 10759 47244 99830 64255 40516 
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TABLE 5 – RANDOM DIGITS 
 

47505 02008 20300 87188 42505 40294 04404 59286 95914 07191 
13350 08414 64049 94377 91059 74531 56228 12307 87871 97064 
33006 92690 69248 97443 38841 05051 33756 24736 43508 53566 
55216 63886 06804 11861 30968 74515 40112 40432 18682 02845 
21991 26228 14801 19192 45110 39937 81966 23258 99348 61219 

 
71025 28212 10474 27522 16356 78456 46814 28975 01014 91458 
65522 15242 84554 74560 26206 49520 65702 54193 25583 54745 
27975 54923 90650 06170 99006 75651 77622 20491 53329 12452 
07300 09704 36099 61577 34632 55176 87366 19968 33986 46445 
54357 13689 19569 03814 47873 34086 28474 05131 46619 41499 

 
00977 04481 42044 08649 83107 02423 46919 59586 58337 32280 
13920 78761 12311 92808 71581 85251 11417 85252 61312 10266 
08395 37043 37880 34172 80411 05181 58091 41269 22626 64799 
46166 67206 01619 43769 91727 06149 17924 42628 57647 76936 
87767 77607 03742 01613 83528 66251 75822 83058 97584 45401 

 
29880 95288 21644 46587 11576 30568 56687 83239 76388 17857 
36248 36666 14894 59273 04518 11307 67655 08566 51759 41795 
12386 29656 30474 25964 10006 86382 46680 93060 52337 56034 
52068 73801 52188 19491 76221 45685 95189 78577 36250 36082 
41727 52171 56719 06054 34898 93990 89263 79180 39917 16122 

 
49319 74580 57470 14600 22224 49028 93024 21414 90150 15686 
88786 76963 12127 25014 91593 98208 27991 12539 14357 69512 
84866 95202 43983 72655 89684 79005 85932 41627 87381 38832 
11849 26482 20461 99450 21636 13337 55407 01897 75422 05205 
54966 17594 57393 73267 87106 26849 68667 45791 87226 74412 

 
10959 33349 80719 96751 25752 17133 32786 34368 77600 41809 
22784 07783 35903 00091 73954 48706 83423 96286 90373 23372 
86037 61791 33815 63968 70437 33124 50025 44367 98637 40870 
80037 65089 85919 74391 36170 82988 52311 59180 37846 98028 
72751 84359 15769 13615 70866 37007 74565 92781 37770 76451 

 
18532 03874 66220 79050 66814 76341 42452 65365 07167 90134 
22936 22058 49171 11027 07066 14606 11759 19942 21909 15031 
66397 76510 81150 00704 94990 68204 07242 82922 65745 51503 
89730 23272 65420 35091 16227 87024 56662 59110 11158 67508 
81821 75323 96068 91724 94679 88062 13729 94152 59343 07352 

 
94377 82554 53586 11432 08788 74053 98312 61732 91248 23673 
68485 49991 53165 19865 30288 00467 98105 91483 89389 61991 
07330 07184 86788 64577 47692 45031 36325 47029 27914 24905 
10993 14930 35072 36429 26176 66205 07758 07982 33721 81319 
20801 15178 64453 83357 21589 23153 60375 63305 37995 66275 

 
79241 35347 66851 79247 57462 23893 16542 55775 06813 63512 
43593 39555 97345 58494 52892 55080 19056 96192 61508 23165 
29522 62713 33701 17186 15721 95018 76571 58615 35836 66260 
88836 47290 67274 78362 84457 39181 17295 39626 82373 10883 
65905 66253 91482 30689 81313 01343 37188 37756 04182 19376 

 
44798 69371 07865 91756 42318 63601 53872 93610 44142 89830 
35510 99139 32031 27925 03560 33806 85092 70436 94777 57963 
50125 93223 64209 49714 73379 89975 38567 44316 60262 10777 
25173 90038 63871 40418 23818 63250 05118 52700 92327 55449 
68459 90094 44995 93718 83654 79311 18107 12557 09179 28416 
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96195 07059 13266 31389 87612 88004 31843 83469 22793 14312 
22408 94958 19095 58035 43831 32354 83946 57964 70404 32017 
53896 23508 16227 56929 74329 12264 26047 66844 47383 42202 
22565 02475 00258 79018 70090 37914 27755 00872 71553 56684 
49438 20772 60846 69732 07612 70474 46483 21053 95475 53448 

 
65620 34684 00210 04863 01373 19978 61682 69315 46766 83768 
20246 26941 41298 04763 19769 25865 95937 03545 93561 73871 
09433 09167 35166 32731 73299 41137 37328 28301 61629 05040 
95552 73456 16578 88140 80059 50296 07656 01396 83099 09718 
76053 05150 69125 69442 16509 03495 26427 58780 27576 31342 

 
34822 35843 78468 82380 52313 71070 71273 10768 86101 51474 
07753 04073 58520 80022 28185 16432 86909 82347 10548 83929 
04204 94434 62798 81902 29977 57258 87826 35003 46449 76636 
96770 19440 29700 42093 64369 69176 29732 37389 34054 28680 
65989 62843 10917 34458 81936 84775 39415 10622 36102 16753 

 
06644 94784 66995 61812 54215 01336 75887 57685 66114 76984 
88950 46077 34651 12038 87914 20785 39705 73898 12318 78334 
21482 95422 02002 33671 46764 50527 46276 77570 68457 62199 
55137 61039 02006 69913 11291 87215 89991 26003 55271 08153 
98441 81529 59607 65225 49051 28328  85535 37003 87211 10204 

 
57168 30458 23892 07825 53447 53511 09315 42552 43135 57892 
71886 65334 38013 09379 83976 42441 14086 33197 82671 05037 
40418 59504 52383 07232 14179 59693 37668 26689 93865 78925 
28833 76661 47277 92935 63193 94862 60560 72484 29755 40894 
37883 62124 62199 49542 55083 20575 44636 92282 52105 77664 

 
44882 33592 66234 13821 86342 00135 87938 57995 34157 99858 
19082 13873 07184 21566 95320 28968 31911 06288 77271 76171 
45316 29283 89318 55806 89338 79231 91545 55477 19552 03471 
22788 55433 31188 74882 44858 69655 08096 70982 61300 23792 
08293 86193 05026 21255 63082 92946 28748 25423 45282 57821 

 
29223 70541 67115 84584 10100 33854 26466 77796 70698 99393 
22681 80110 31595 09246 39147 11158 43298 36220 88841 11271 
74580 90354 43744 22178 38084 60027 24201 71686 59767 33274 
69093 71364 08107 96952 50005 30297 97417 89575 04676 35616 
40456 91234 58090 65342 95002 28447 21'700 43137 13746 85959 

 
72927 67349 83962 58912 59734 76323 02913 46306 53956 38936 
61869 33093 81129 06481 89281 83629 81960 63704 56329 10357 
40048 16520 07638 10797 22270 57350 72214 36410 95526 87614 
68773 97669 28656 89938 12917 25630 08068 19445 76250 24727 
09774 30751 49740 11385 91468 28900 76804 52460 52320 70493 

 
46139 36689 82587 13586 35061 76128 38568 62300 43439 53434 
26566 95323 32993 89988 12152 01862 93113 33875 31730 62941 
06765 57141 48617 18282 13086 76064 83334 70192 15972 80429 
35384 90380 12317 89702 33091 68835 62960 38010 52710 87604 
49333 78482 36199 11355 86044 88760 03724 22927 91716 92332 

 
45595 14044 56806 99126 85584 87750 78149 22723 48245 78126 
79819 15054 76174 12206 06886 06814 43285 20008 75345 19779 
11971 62234 74857 46401 20817 57591 41189 49604 29604 30660 
11452 89318 53084 21993 62471 74101 61217 76536 58393 63718 
38746 81271 96260 98137 60275 22647 33103 50090 29395 10016 
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93369 13044 69686 78162 29132 51544 17925 56738 32683 83153 
19360 55049 94951 76341 38159 31008 41476 05278 03909 02299 
47798 89890 06893 65483 97658 74884 38611 27264 26956 83504 
69223 32007 03513 61149 66270 73087 16795 76845 44645 44552 
34511 50721 84850 34159 38985 75384 22965 55366 81632 78872 

 
54031 59329 58963 52220 76806 98715 67452 78741 58128 00077 
66722 85515 04723 92411 03834 12109 85185 37350 93614 15351 
71059 07496 38404 18126 37894 44991 45777 02070 38159 23930 
45478 86066 31135 33243 01190 47277 55146 56130 70117 83203 
97246 91121 89437 20393 76598 99458 76665 83793 37448 32664 

 
22982 25936 96417 34845 28942 65569 38253 77182 12996 19505 
48243 62993 47132 85248 79160 90981 71696 79609 33809 60839 
93514 14915 67960 82203 22598 94802 75332 95585 69542 79924 
69707 98303 93069 16216 01542 51771 16833 20922 94415 27617 
87467 91794 70814 12743 17543 04057 71231 11309 32780 83270 

 
81006 81498 59375 30502 44868 81279  23585 49678 70014 10523 
15458 83481 50187 43375 56644 72076 59403 65469 74760 69509 
33469 12510 23095 48016 22064 39774 07373 10555 33345 21787 
67198 07176 65996 18317 83083 11921 06254 68437 59481 54778 
58037 92261 85504 55690 63488 26451 43223 38009 50567 09191 

 
84983 68312 25519 56158 22390 12823 92390 28947 36708 25393 
35554 02935 72889 68772 79774 14336 50716 63003 86391 94074 
04368 17632 50962 71908 13105 76285 31819 16884 11665 16594 
81311 60479 69985 30952 93067 70056 55229 83226 22555 66447 
03823 89887 55828 74452 21692 55847 15960 47521 27784 25728 

 
80422 65437 38797 56261 88300 35980 56656 45662 29219 49257 
61307 49468 43344 43700 14074 19739 03275 99444 62545 23720 
83873 82557 10002 80093 74645 33109 15281 38759 09342 69408 
38110 16855 28922 93758 22885 36706 92542 60270 99599 17983 
43892 91189 87226 56935 99836 85489 89693 49475 31941 78065 

 
93683 09664 53927 49885 94979 88848 42642 93218 80305 49428 
32748 02121 11972 96914 83264 89016 45140 20362 63242 86255 
49211 92963 38625 65312 52156 36400 67050 64058 45489 24165 
63365 64224 69475 57512 85097 05054 88673 96593 00902 53320 
63576 26373 44610 43748 90399 06770 71609 90916 69002 57180 

 
41078 47036 65524 68466 77613 20076 71969 47706 22506 81053 
70846 89558 64173 15381 67322 70097 82363 90767 17879 32697 
68800 64492 20162 32707 69510 82465 26821 79917 34615 35820 
44977 89525 51269 63747 30997 97213 53016 65909 05723 50168 
79354 63847 24395 53679 07667 67993 24634 78867 78516 00448 

 
14954 22299 40156 52685 19093 06090 23800 06739 76836 19050 
01711 98439 09446 33937 98956 85676 89493 05132 45886 49379 
62328 55328 45738 93940 15772 81975 91017 21387 57949 13992 
73004 62109 81907 71077 50322 66093 79921 61412 18347 21115 
34218 89445 03609 52336 19005 15179 94958 99448 11612 76981 

 
99159 01968 45886 86875 05196 64297 59339 39878 61548 56442 
92858 29949 15817 93372 34732 61584 72007 58597 43802 51066 
27396 97477 65554 71601 01540 26509 19487 39684 18676 41219 
37103 45309 30129 43380 66638 10841 77292 40288 25826 61431 
57347 97012 48428 20606 54138 75716 23741 50462 13221 47216 
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Appendix C.  Glossary 
 

A 
 
allowable d ifference.  The a mount,  by w hich the actual qu antity i n the p ackage may di ffer from t he 
declared quantity.  Pressed and blown tumblers and stemware labeled by count and capacity are assigned an 
allowable difference in capacity.  This is also called a tolerance. 
 
audit testing.  Preliminary tests designed to quickly identify potential noncompliance units. 
 
average.  The sum of  a  number of  individual measurement values divided by the number of  values.  F or 
example, the sum of the individual weights of 12 packages divided by 12 would be the average weight of 
those packages. 
 
average error.  The s um of  t he individual “ package e rrors” (defined) ( considering t heir a rithmetic s ign) 
divided by the number of packages comprising the sample. 
 
average requirement.  A requirement that the average net quantity of contents of packages in a “lot” equals 
the net quantity of contents printed on the label. 
 
average tare.  The sum of the weights of individual package containers (or wrappers, etc.) divided by the 
number of containers or wrappers weighed. 
 

B 
 
berry baskets and boxes.  Disposable containers in capacities of 1 dry quart or less for berries and small 
fruits.  See Section 4.46. in NIST Handbook 44. 
 

C 
 
Category A (Category B).  A set of sampling plans provided in this handbook to use in checking packages 
that must (except when exempted) meet the “average requirement” (defined). 
 
chamois.  A natural leather made from skins of sheep and lambs that have been oil-tanned. 
 
combination quantity declarations.  A package label that contains the count of i tems in the package as  
well as one or more of the following:  weight, measure, or size. 
 
compliance testing.  Determining package conformance using specified legal requirements. 
 

D 
 
decision criteria.  The rules for deciding whether or not a l ot conforms to package requirements based on 
the results of checking the packages in the sample. 
 
delivery.  A quantity of identically labeled product received at one time by a buyer. 
 
dimensionless units.  The integers in terms of which the official records package errors.  The dimensionless 
units must be multiplied by the “unit of measure” to obtain package errors in terms of weight, length, etc. 
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division, val ue o f ( d).  The v alue o f the scale d ivision, expressed in un its of m ass, is t he sm allest 
subdivision o f the s cale f or a nalog i ndication o r t he di fference be tween two consecutively i ndicated or 
printed values for digital indication or printing.  See NIST Handbook 44. 
 
drained weight.  The weight of solid or semisolid product representing the contents of a package obtained 
after a prescribed method for removal of the liquid has been employed. 
 
dry measure.  Rigid containers designed for g eneral and repeated use in the volume measurement of 
particulate solids.  See Section 4.45. Dry Measures in NIST Handbook 44. 
 
dry pet food.  All extruded dog and cat foods and baked treats packaged in Kraft paper bags and cardboard 
boxes that have a moisture content of 13 % or less at the time of packaging. 
 
dry tare.  See UNUSED DRY TARE. 
 

E 
 
error.  See PACKAGE ERROR. 
 

G 
 
gravimetric test procedure.  An analytical procedure that involves measurement by mass or weight. 
 
gross weight.  The weight of the package including contents, packing material, labels. 
 

H 
 
headspace.  The container volume not occupied by product. 
 

I 
 
inch-pound units.  Units based upon the yard, gallon, and the pound commonly used in the United States of 
America.  Some of these units have the same name as similar units in the United Kingdom (British, English, 
or Imperial units), but they are not necessarily equal to them. 
 
initial tare sample.  The first packages (either two or five) selected from the sample to be opened for tare 
determination i n t he t are pr ocedure.  D epending upon t he v ariability of  t hese i ndividual t are w eights as 
compared with the variability of the net contents, this initial tare sample may be sufficient or more packages 
may be needed to determine the tare. 
 
inspection l ot.  The collection of identically l abeled ( random pa ckages, in some cases, are exe mpt f rom 
identity and labeled quantity when determining the inspection lot) packages available for inspection at one 
time.  This collection will pass or fail as a w hole based on the results of tests on a sample drawn from this 
collection. 
 

L 
 
label.  Any written, printed, or graphic matter affixed to, applied to, attached to, blown into, formed, molded 
into, embossed on, o r appearing upon or adjacent to a consumer commodity or  a package containing any 
consumer commodity, for purposes of branding, identifying, or giving any information with respect to the 
commodity or to the contents of the package, except that an inspector’s tag or other non-promotional matter 
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affixed t o or  a ppearing u pon a  consumer c ommodity i s no t a l abel.  S ee S ection 2.5 i n t he U niform 
Packaging and Labeling Regulation in NIST Handbook 130. 
 
linear measures.  Rulers and tape measures. 
 
location of test.  The place where the package will be examined.  This is broadly defined as one of three 
general locations:  ( 1) where the commodity was packaged, (2) a  warehouse or  s torage location, or  (3) a 
retail outlet. 
 
lot.  See INSPECTION LOT. 
 
lot code.  A ser ies of identifying numbers and/or letters on the outside of a pa ckage designed to provide 
information such as the date and location of packaging or the expiration date. 
 
lot size.  The number of packages in the “inspection lot”. 
 

M 
 
MAV.  See MAXIMUM ALLOWABLE VARIATION 
 
maximum allowable var iation (MAV).  A de ficiency in the weight, measure, or  count of an individual 
package beyond which the deficiency is considered to be an “unreasonable error”.  The number of packages 
with deficiencies that are greater than the MAV is controlled by the sampling procedure. 
 
measure containers.  Containers whose capacities are used to determine quantity.  They are of two basic 
types:  ( a) retail a nd (b) prepackaged.  R etail con tainers a re p ackaged at t he t ime of r etail sa le, and 
prepackaged containers are packaged in advance of sale.  An example of a prepackaged measure container is 
an ice cream package. 
 
metric or  S I u nits.  Units of  t he I nternational S ystem of  U nits a s e stablished i n 1960  by  t he G eneral 
Conference on Weights and Measures and interpreted or modified for the United States by the Secretary of 
Commerce.  (See NIST Special Publication 814 – Metric System of Mea surement; Interpretation of the SI 
for the United States and Federal Government Metric Conversion Policy) 
 
minus or  p lus e rrors.  Negative or  pos itive de viations f rom t he l abeled qua ntity of  t he a ctual pa ckage 
quantities as measured.  See PACKAGE ERROR. 
 
moisture allowance.  That variation in weight of a packaged product permitted in order to account for loss 
of weight due to loss of moisture during good package distribution practices.  For packaged goods subject to 
moisture loss, when the a verage ne t weight of a sample is found between the labeled weight and t he 
boundary of  t he moisture allowance, t he lot i s s aid to be  i n a  no -decision a rea.  F urther information is 
required to determine lot compliance or noncompliance. 
 
mulch.  Any pr oduct o r material o ther t han peat o r pe at m oss for s ale, or sold for pr imary us e a s a  
horticultural, a bove-ground dr essing f or de coration, m oisture c ontrol, w eed c ontrol, erosion control, 
temperature control, or other similar purposes. 
 

N 
 
net quantity or net contents.  That quantity of packaged product remaining after all necessary deductions 
for tare (defined) have been made. 
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nominal.  A designated or theoretical size that may vary from the actual. 
 
nominal gross weight.  The sum of the nominal tare weight (defined) plus the declared or labeled weight 
(or other labeled quantity converted to a weight basis). 
 

P 
 
package error.  The difference between the actual net contents of an individual package as m easured and 
the declared net contents on the package label; minus (−) for less than the label and plus (+) for more than 
the label. 
 
packaged goods.  Product or commodity put up i n any manner i n advance of sale s uitable for either 
wholesale or retail sale. 
 
petroleum p roducts.  Gasoline, di esel fuel, kerosene, or any  p roduct ( whether o r no t such a  pr oduct is 
actually derived from naturally occurring hydro-carbon mixtures known as “petroleum”) commonly used in 
powering, l ubricating, or  idling e ngines o r o ther d evices, o r l abeled a s fuel to power camping s toves o r 
lights.  Sewing machine lubricant, camping fuels, and synthetic motor oil are “petroleum products” for the 
purposes of this regulation.  The f ollowing pr oducts a re n ot “petroleum pr oducts”:  b rake f luid, c opier 
machine dispersant, antifreeze, cleaning solvents, and alcohol. 
 
plus errors.  See MINUS OR PLUS ERRORS 
 
principal display panel or panels.  Part(s) of a label that are designed to be displayed, presented, shown, or 
examined under normal and customary conditions of display and purchase.  W herever a  principal display 
panel appears more than once on a package, all requirements pertaining to the “principal display panel” shall 
pertain to all suc h “principal di splay pa nels.”  S ee Section 2.7 i n t he U niform P ackaging a nd L abeling 
Regulation in NIST Handbook 130. 
 
production l ot.  The t otal c ollection o f pa ckages de fined by  t he packager, u sually c onsisting of  t hose 
packages produced within a given unit of time and coded identically. 
 
pycnometer.  A container of known volume used to contain material for weighing so that the weight of a 
known volume may be determined for the material.  If it is constructed, it is called a density cup. 
 

R 
 
random p ack.  The t erm “r andom pa ckage” sha ll be cons trued to mean a pa ckage t hat i s one  o f a lot, 
shipment, or delivery of  packages of t he same consumer commodity with varying weights which means, 
packages of the same consumer commodity with no fixed pattern of weight. 
 
random sampling.  The process of selecting sample packages such that all packages under consideration 
have the same probability of being selected.  An acceptable method of random selection is to use a table of 
random numbers. 
 
range.  The difference between the largest and the smallest of a set of measured values. 
 
reasonable variation.  An amount by which individual package net contents are allowed to vary from the 
labeled net contents.  This term is found in most federal and state laws and regulations governing packaged 
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goods.  Reasonable variations from the labeled declaration are recognized for (1) unavoidable deviations in 
good manufacturing practice, and (2) loss or gain of moisture in good distribution practice. 
 
rounding.  The p rocess o f om itting som e of  t he end digits of a n umerical v alue and ad justing the last 
retained digit so that the resulting number is as near as possible to the original number. 
 

S 
 
sample.  A group of packages taken from a larger collection of packages and providing information that can 
be us ed to make a de cision concerning t he larger collection of pa ckages or of t he p ackage produ ction 
process.  A sample provides a valid basis for decision only when it is a random sample (defined). 
 
sample correction factor. Students'  " t"  value for  a one sided test at the 3 %  confidence level and n is 
the sample size. The f actor a s comp uted i s t he rati o of t he 97.5 th

 

 quantile o f t he s tudent’s 
t-distribution with (n-1) degrees of freedom and the square root of n where n is the sample size. 

sample error limit (SEL).  A statistical value computed by multiplying the sample standard deviation times 
the sample correction factor from Column 3 of Table 2-1. Category A – Sampling Plans for the appropriate 
sample si ze.  T he SEL value allows for t he uncertainty between the average error of t he sample and the 
average error of the inspection lot with an approximately 97.5 % level of confidence. 
 
sample size (n).  The number of packages in a sample. 
 
sampling p lan.  A spe cific pl an that st ates t he nu mber of pa ckages t o be che cked and the a ssociated 
decision criteria. 
 
scale tolerance.  The official value fixing the limit of allowable error for weighing equipment as defined in 
NIST Handbook 44. 
 
seat.  (as in “seat diameter” or “seated capacity”).  The projection or shoulder near the upper rim of a cup or 
container that is designed to serve as the support for a lid or cover. 
 
seated capacity.  The capacity of a cup, container, or bottle, as defined by the volume contained by them 
when the lid or a flat disc is inserted into the lid groove that is located inside and near the upper rim of the 
cup, container, or bottle. 
 
SEL.  See SAMPLE ERROR LIMIT. 
 
shipment.  A q uantity of  ide ntically l abeled product (except f or lot c ode) s ent a t o ne time to  a  single 
location. 
 
slicker plate.  A flat plate, usually of g lass or c lear plastic composition, used to determine the “level full” 
condition of a capacity (volumetric) measure. 
 
standard deviation.  A measure to describe the scatter of the individual package contents around the mean 
contents. 
 
standard pack.  That type of package in which a commodity is put  up with identical labels and only i n 
certain specific quantity sizes.  Examples of goods so packed are canned, boxed, bottled and bagged foods, 
and over-the-counter drugs. 
 



L&R Committee 2010 Interim Agenda 
Appendix B – Draft, Handbook 133, Checking the Net Contents of Packaged Goods 

 L&R - B128 

supplementary quantity declarations.  The required quantity declaration may be supplemented by one or 
more declarations of weight, measure, or count, such declaration appearing other than on a principal display 
panel.  Such supplemental statement of quantity of contents shall not include any terms qualifying a unit of 
weight, measure, or co unt t hat t ends to exaggerate the a mount of  c ommodity contained i n t he pa ckage 
(e.g., “giant” qua rt, “ full” g allon, “ when pa cked,” “ minimum,” or  w ords of  s imilar i mport).  S ee 
Section 6.12 in the Uniform Packaging and Labeling Regulation in NIST Handbook 130. 
 

T 
 
tare sample.  The packages or packaging material used to determine the average tare weight. 
 
tare sample size.  The number of packages or packaging material units used to determine the average tare 
weight. 
 
tare weight.  The weight of a container, wrapper, or other material that is deducted from the gross weight to 
obtain the net weight. 
 
tolerance.  A value fixing the limit of allowed departure from the labeled contents; usually presented as a 
plus (+) and minus (-) value. 
 

U 
 
unit of measure.  An increment of weight, length, or volume so that an inspector may record package errors 
in terms of small integers.  (The package errors are actually the integers multiplied by the unit of measure.) 
 
unreasonable errors.  Minus package errors that exceed the MAV (defined).  The number of unreasonable 
errors permitted in a sample is specified by the sampling plan. 
 
unused dry tare.  All unused packaging materials (including glue, labels, ties, etc.) that contain or enclose a 
product.  It includes prizes, gifts, coupons, or decorations that are not part of the product. 
 
used dry tare.  Used tare material that has been air dried, or dried in some manner to simulate the unused 
tare w eight.  I t i ncludes a ll pa ckaging materials that can b e s eparated from t he pa ckaged pr oduct, e ither 
readily (e.g., by shaking) or by washing, scraping, ambient air drying, or other techniques involving more 
than “normal” h ousehold recovery pr ocedures, bu t n ot i ncluding l aboratory pr ocedures like ov en dr ying.  
Labels, wire closures, staples, prizes, decorations, and such are considered tare.  It is not the same as “wet 
tare.”  See also “wet tare.” 
 

V 
 
volumetric measures.  Standard measuring f lasks, graduates, cylinders, for use in measuring volumes of  
liquids. 
 

W 
 
wet tare.  Used packaging materials when no effort is made to reconstruct unused tare weight by drying out 
the absorbent portion (if any) of the tare. 
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Appendix E.  Model Inspection Report Forms 
 
Report Form Page 
  
Random Inspection Report B134 

(E-2) 
  
Random Package Inspection Report - Example B135 

(E-3) 
  
Standard Package Inspection Report B136 

(E-4) 
  
Standard Inspection Report - Example B137 

(E-5) 
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Date 
Random Package Report Sampling Plan          �  A          �  B Report Number 

Location (name, address) Product/Brand Identity Manufacturer Container Description 

Lot Codes 

1.   Labeled Quantity – 
enter w eight for ea ch 
package i n c olumn 1 
below. 

2.   Unit of Measure 3.   M AV – look up  t he MAV f or each package w ith a  
minus error,  convert it to dimensionless units 
and enter this value in Column 4 below. 

5.  Inspection Lot 
Size  

6.  Sample Size (n) 

7.   I nitial T are S ample 
Size 
  

8.   No. of MAVs Allowed  9.   R ange o f P ackage 
Errors (Rc) 
 

10.   R ange o f Tare Weights 
(Rt) 

11.   Rc/Rt (9)10 = ) 12.   Total No. of Tare           
Samples 

13.   Avg. Tare Wt       � Used Dry Tare       � Wet Tare       � Unused Dry Tare  13a.   � Tare Correction 
          � Moisture Allowance 

14.   Nominal Gross Wt 
(Labeled Wt + 13 – 13a) 
 

 Pkg   1 Pkg   2 Pkg 3 Pkg   4 Pkg   5 Pkg   6 Pkg   7 Pkg   8 Pkg   9 Pkg   10 
a.  Gross Wt 
  

          
b.  Tare Wt 
   

          
c.  Net Wt 
  

          
d.  Package Error 
 
 
          

          
 
Product Description, Lot Code, Unit Price 

Money Errors  
1. Labeled Net Weight Package Errors  

4.   MAV  
 - + - + 

1.       
2.       
3.       
4.       
5.       
6.       
7.       
8.       
9.       
10.       
11.       
12.       
13.       
14.       
15.       
16.       
17.       
18.       
19.       
20.       
 Totals    
15.   Total Error 
 

16.   N o. o f u nreasonable m inus er rors 
(compare each package error with the 
MAV in Col 4) 

17.   Is 16 greater than 8? 
� Yes, Lot Fails         
� No, go to 18 

18.   A vg. e rror i n 
dimensionless units  
(15 ) 6 =)  

19.   A vg. e rror i n l abeled 
units (18 x 2 =) 

20.   Is 18  Zero or Plus? 
�  Yes, lot passes, go to 25  
�  No, go to 21 

21.   C ompute S ample 
Standard Deviation 

22.   Sample Correction Factor 23.   Compute Sample Error Limit (21 x 22 =) 

24.   Disregarding the signs, is 18 larger than 23? 
 
               � Yes, Lot Fails, go to 25                    �  No, Lot Passes, go to 25 
 
 

                          

25.   Disposition of Inspection Lot 
 
                         �  Approved                              �  Rejected  
 
 
 
 
 
 

                                   

Comments 
 

Official’s Signature 

Acknowledgement of Report 
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Date 
September 16, 1999 

Random Package Report - Example Form Sampling Plan          �  A          �  B Report Number 
                 17 

Location (name, address) 
 
L&O   Market 
MacCorkle Ave 
Charleston, WV 25177 

Product/Brand Identity 
 
                 Ground Chuck 

Manufacturer 
 
Meat Department – L&O Market 

Container Description 
 
2S Tray with soaker and 
plastic wrap Lot Codes 

                       1, 19, 99 
1.  Labeled Quantity- 
enter w eight for ea ch 
package in the column 1 
below.  

2.  Unit of Measure 
    
          0.001 lb 

3.  MAV – look u p t he M AV f or each package w ith a  
minus error,  convert it to dimensionless units 
and enter this value in Column 4 below. 

5.  Inspection Lot  
Size  
              23 

6.   Sample Size (n) 
 
                  12 

7.  Initial T are S ample 
Size 
                 2  

8.  No. of MAVs Allowed 
 
                 0 

9.  Range o f P ackage 
Errors (Rc) 
                10 

10.  Range o f T are W eights 
(Rt) 
                     1 

11.  Rc/Rt (9)10 = ) 
 
                 10 

12.  Total N o. o f Tare 
Samples 
                    2 

13.   Avg. Tare Wt       � Used Dry Tare       �  Wet Tare       � Unused Dry Tare 
                                                         0.0205 lb 

13a.   � Tare Correction          
          �  Moisture Allowance                N/A 

14.   Nominal Gross Wt 
(Labeled Wt + 13 – 13a) 
 Label Wt + 0.020 lb  

 Pkg   1 Pkg   2 Pkg 3 Pkg   4 Pkg   5 Pkg   6 Pkg   7 Pkg   8 Pkg   9 Pkg   10 
a.  Gross Wt 
  

1.852 lb 1.223 lb         
b.  Tare Wt 
   

0 .020 lb 0 .021 lb         
c.  Net Wt  1.832 lb 1.202 lb         
d.  Package Error 
     (a – 14 = ) -18 -8         

Product Description, Lot Code, Unit Price 
 

Money  Errors 1.    Labeled Net Weight 
 

Package Errors 
 
4.    MAV  
 - + - + 

1.  Ground Chuck  -  1, 19, 99  -  $1.79 per lb   1.85 lb 18   
2.   1.21 lb 7   
3.   1.56 lb 8   
4.   1.98 lb 14   
5. $ 0.04  1.07 lb 23  44 
6.   1.55 lb 16   
7.   1.02 lb 2   
8. $ 0.04  1.44 lb 25  56 
9.   1.33 lb 16   
10.   2.03 lb 20  70 
11.   1.73 lb 14   
12.   1.16 lb 11   
13.       
14.       
15.       
16.       
17.       
18.       
19.       
20.       
                  Totals   174   
15.   Total Error 
 
           - 174 

16.   N o. o f u nreasonable m inus e rrors 
(compare each package error with 4) 
                            0 

17.   Is 16 greater than 8? 
� Yes, Lot Fails         
� No, go to 18 

18.   A vg. e rror i n 
dimensionless units  
(15 ) 6 =)             - 14.5 

19.   Avg. error i n labeled 
units  (18 x 2 =)   
               - 0.014 lb 

20.   Is 18 = Zero or Plus?  
�  Yes, lot passes, go to 25  
�  No, go to 21 

21.   C ompute S ample 
Standard Deviation 
          
                 6.721 

22.   Sample Correction Factor 
               
       
                     0.635 

23.   Compute Sample Error Limit (21 x 22 =) 
 
                                 
                                    4.267 

24.   Disregarding the signs, is 18 larger than 23? 
 
               �  Yes, Lot Fails, go to 25                    �  No, Lot Passes, go to 25 

25.   Disposition of Inspection Lot 
 
                         �   Approved                              �  Rejected 

Comments:   
 
Product found to contain less than the stated net contents 

Official’s Signature 
 

Acknowledgement of Report 
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Date Standard Package Report Sampling Plan          � A          � B Report Number 

Location (name, address) 
 
 

 

Product/Brand Identity Manufacturer Container Description 

Lot Codes 

1.   Labeled Quantity 
 
 

2.   Unit of Measure 3.   MAV 4.   MAV (dimensionless units) (3 ) 2  =) 
 

5.   Inspection L ot  
Size  

6.   Sample Size (n) 

7.   I nitial T are S ample 
Size 
  

8.   No. of MAVs Allowed  9.   R ange o f P ackage 
Errors (Rc) 
 

10.   R ange o f Tare Weights 
(Rt) 

11.   Rc/Rt (9)10 =) 12.   T otal N o. o f T are 
Samples 

13.   Avg. Tare Wt       � Used Dry Tare       �Wet Tare       � 13a.   �  Tare Correction    Unused Dry Tare  

          �  Moisture Allowance     
          �  Vacuum Pack 

14.   N ominal Gross Wt 
(1 + 13 – 13 a =) 
 
 

 Pkg   1 Pkg   2 Pkg 3 Pkg   4 Pkg   5 Pkg   6 Pkg   7 Pkg   8 Pkg   9 Pkg   10 
a.  Gross Wt 
  

 
 

         
b.  Tare Wt 
   

 
 

         
c.  Net Wt 
  

 
 

         
- + 

 
- + - + - + 

1.  13.  25.  37.  
2.  14. 

 
 26. 

 
 38.  

3.  15. 
 

 27.  39.  
4.  16. 

 
 28.  40.  

5.  17. 
 

 29.  41.  
6. 
 

 18. 
 

 30.  42.  
7. 
 

 19. 
 

 31.  43.  
8. 
 

 20. 
 

 32.  44.  
9.  21. 

 
 33.  45.  

10.  22. 
 

 34.  46.  
11.  23. 

 
 35.  47.  

12.  24.  36.  48.  
Total 
 

Total Total Total Total Total Total Total 
15.   Total Error 
 
 
 

16.   No. of unreasonable minus errors (compare each 
package error with 4)  

17.   Is 16 greater than 8? 
�  Yes,  lot fails 
�  No, go to 18  

18.   Avg. error in 
dimensionless units  
(15 ) 6 =)  

19.   Avg. error in labeled 
units (18 x 2 =) 

20.   Is 18 = Zero or Plus? 
�  Yes, lot passes, go to 25  
�  No, go to 21 

21.   C ompute S ample 
Standard Deviation 

22.   Sample Correction Factor 23.   Compute Sample Error Limit (21 x 22 =) 

24.   Disregarding the signs, is 18 larger than 23? 
 
               � Yes, lot fails, go to 25                   �   No, lot passes, go to 25 

25.   Disposition of Inspection Lot 
 
                         �   Approved                              �  Rejected 

Comments: 
 
 
 
 
 

Official’s Signature 
 
 
Acknowledgement of Report 
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Date  
January 20, 1999 

Standard P ackage Report - Sample 
Form 

Sampling Plan:    � A        � B Report Number 
                           16 

Location (name, address) 
 
Volunteer Market 
18765 Alcoa Highway 
Knoxville, Tennessee 
37920 

Product/Brand Identity 
 
Community Group Cookies (Thin Mints) 

Manufacturer 
  
ABC Cookies Inc 
1069 Capitol Avenue 
Nashville, Tennessee 37204 

Container Description 
 
Cardboard Box / Plastic Liner 

Lot Codes 
                      April 1998 A&B 

1.   Labeled Quantity 
     453 g (1 lb) 

2.   Unit of Measure 
 
        0.001 lb 

3.   MAV 
 
  0 .044 lb 

4.   MAV (dimensionless units)  
(3 ) 2  =) 
                         44 

5.   Inspection Lot 
Size 
          172 

6.   Sample Size (n) 
 
                            12 

7.   Initial T are 
Sample Size 
             2 

8.   No. of MAVs Allowed  
               0 

9.   Range o f P ackage 
Errors (Rc) 
                      24 

10.   R ange of Tare 
Weights (Rt) 
               2 

11.   Rc/Rt  
(9)10 = ) 
          12 

12.   Total No. of Tare Samples 
 
                              2 

13.   Avg. Tare Wt       � Used Dry Tare       �  Wet Tare       �
 

  Unused Dry Tare  

                                                    0 .014 lb 

13a.   �  Tare Correction 
          �  Moisture Allowance 
          �  Vacuum Pack                N/A 

14.   Nominal Gross Wt 
(1 + 13 – 13 a =) 
                           1.014 lb 

 Pkg   1 Pkg   2 Pkg 3 Pkg   4 Pkg   5 Pkg   6 Pkg   7 Pkg   8 Pkg   9 Pkg   10 
a.  Gross Wt 
  

1.052 lb 1.026 lb         
b.  Tare Wt 
   

0.015 lb .013 lb         
c.  Net Wt 
  

1.037 lb 1.013 lb         
- + - + - + - + 

1. 38 13. 
 

 25.  37.  
2.          12 14. 

 
 26. 

 
 38.  

3. 8 15. 
 

 27.  39.  
4. 4 16. 

 
 28.  40.  

5.          3  17. 
 

 29.  41.  
6.          2  18. 

 
 30.  42.  

7. 12 19. 
 

 31.  43.  
8.          3  20. 

 
 32.  44.  

9. 4 21. 
 

 33.  45.  
10.        1  22. 

 
 34.  46.  

11.        0  23. 
 

 35.  47.  
12. 6 24. 

 
 36.  48.  

Total     9 
              

Total    84 Total Total Total Total Total Total 
15.   Total Error 
            
 
             + 75 

16.   No. of unreasonable minus errors (compare 
each package error with 4)  
 
                                        0 

17.   Is 16 greater than 8? 
�  Yes,  lot fails 
�  No, go to 18 
  

18.   A vg. e rror i n 
dimensionless u nits. 
(15 ) 6 =) 
            + 6.25 

19.   A vg. e rror i n 
labeled units (18 x 2 =) 
 
        + 0.006 lb 

20.   Is 18 = Zero or Plus? 
� Yes, lot passes, go to 25  
�  No, go to 21 
 

21.   C ompute S ample 
Standard Deviation 

22.   Sample Correction Factor 23.   Compute Sample Error Limit (21 x 22 =) 

24.   Disregarding the signs, is 18 larger than 23? 
 
               � Yes, lot fails, go to 25                    � No, lot passes 

25.   Disposition of Inspection Lot 
 
                         �   Approved                              � Rejected 

Comments: 
 
Lot Passes 
 
 
 
 

Official’s Signature 
 

Acknowledgement of Report 
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Decreasing-Load Test ...................................... 11 
Defoaming agent .............................................. 39 
Determination of Drained Weight.................... 31 
Determining the Net Contents of Compressed 

Gas in Cylinders ........................................... 66 
Drained Weight ................................................ 33 
Drained Weight for Glazed or Frozen Foods ... 33 
Evaluating Results 21, 33, 36, 42, 44, 45, 46, 54, 

58, 60, 64, 66, 70, 72, 73, 82, 86, 87, 89, 91, 
94 

Firewood ........................................ 15, 70, 72, 74 
Boxed ........................................................... 71 
Bundles and Bags ......................................... 73 
Crosshatched ................................................ 72 

Flour ................................................................... 4 
Fresh Oysters ................................................... 65 
Frozen Foods .................................................... 33 
Glossary ........................................................... 15 
Good Measurement Practices............................. 7 
Goods Labeled by Capacity ............................. 45 
Gravimetric Test Procedure for Checking the 

Net Contents of Packaged Goods ................... 8 
Gravimetric Test Procedure for Liquids .......... 38 
Health and Safety ............................................... 7 
Ice Cream Novelties ......................................... 60 
Increasing-Load Test ....................................... 11 
Individual Package Requirement ....................... 3 
Initial tare sample ............................................. 18 
Inspection Lot .................................................... 2 
Linear Measure, Area, Thickness, and 

Combinations of Quantities .......................... 75 

Maximum Allowable Variation .. 3, 8, 13, 15, 21, 
76 

Mayonnaise and Salad Dressing ...................... 44 
Measurement Standards and Test Equipment .... 7 
Milk ................................................................. 37 
Moisture Allowances ........................... 22, 24, 25 
Moisture Loss or Gain ....................................... 3 
Mulch and Soils Labeled by Volume .............. 58 
Nominal Gross Weight . 4, 14, 18, 20, 21, 31, 41, 

54, 64, 78, 79, 88, 89, 91 
Package errors for the tare sample packages ... 20 
Package Requirements ....................................... 2 
Packages 

Labeled by Count ......................................... 75 
Labeled by Count of 50 Items or Fewer ....... 75 
Labeled by Count of More than 50           

Items ................................................... 75, 77 
Labeled by Linear or Square (Area)    

Measure .................................................... 87 
Labeled by Volume ...................................... 37 
Labeled with 50 Items or Fewer................... 76 

Paint ......................................... 47, 48, 49, 50, 52 
Paper Plates and Sanitary Paper Products ....... 80 
Peat Moss ......................................................... 56 
Point-of-pack ..................................................... 1 
Point-of-sale....................................................... 2 
Polyethylene Sheeting ..................................... 82 
Pressed and Blown Glass Tumblers and 

Stemware ................................................ 46, 47 
Random number tables .................................... 16 
Random Sample Selection ............................... 16 
Reasonable variation .......................................... 3 
Reference temperature ..................................... 37 
Regulatory Agencies Responsible for Package 

Regulations and Applicable Requirements .... 6 
Retail .................................................................. 1 
Return to Zero .................................................. 12 
Sampling Plans ................................ 5, 13, 14, 22 
Scope ......................................................... 37, 75 
Shift Test.......................................................... 11 
Special Test Requirements for Packages  

Labeled by Linear or Square Measure    
(Area) ........................................................... 82 

Tare Procedures ............................................... 16 
Test Procedure for Cylinders Labeled by 

Volume ......................................................... 70 
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Test Procedure For Cylinders Labeled By 
Weight .......................................................... 69 

Testing Viscous Materials - Such As      
Caulking Compounds ................................... 54 

Unit of measure ................................................ 47 
Unused Dry Tare ........................................ 17, 20 
Used Dry Tare ...................................... 16, 17, 25 
Vacuum-packed ............................................... 18 
Volumetric Headspace Test Procedure ............ 44 

Volumetric Test Procedure 
For Liquids ................................................... 42 
For Packaged Firewood with a Labeled 

Volume ..................................................... 70 
For Paint, Varnish, and Lacquers – Non-

aerosol ...................................................... 47 
Other ............................................................ 42 

Wet Tare .................................................... 17, 25 
Wholesale .......................................................... 1 
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Food and Drug Administration (FDA) Letter to the International Ice Cream Association 
(IICA) 

 
on Uniform Compliance Date for Pelletized Ice Cream 

 
(Letter dated October 22, 2009) 
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U.S. National Work Group for the 
Development of Commercial Hydrogen Measurement Standards 

 
Fuel Specifications Subcommittee (FSS) 

A Proposed Method of Sale and Quality Specification 
for Hydrogen Vehicle Fuel 

 
Summary of Current Information 

 
The Chairman of the FSS is:  Mr. Robert W. Boyd, Linde North American, Inc. 
 

a. Initially, t he pr oposed m ethod of  s ale a nd qua lity s pecification f or hy drogen ve hicle f uel w as 
presented at the Western (WWMA) and Southern (SWMA) Weights and Measures Association 
Annual Meetings in the fall of 2008.  The proposal was adopted with a recommendation that it be 
submitted as an Informational item on the National Conference of Weights and Measures 
(NCWM) L aws an d Regulations ( L&R) agenda a t t he 2009 Interim Mee ting, which was h eld 
January 11 - 14, 2009, in D aytona Beach, Florida.  This i tem w as al so presented at t he t wo 
remaining r egions, the C entral ( CWMA) and Northeastern ( NEWMA), Annual C onferences i n 
the spring of 2009.  The proposal was again presented at the 2009 N CWM Annual Conference, 
held July 12 - 16, 2009 in San Antonio, Texas. 

 
b. The recommendations of the FSS, based on the subcommittee’s April 2009 review of the 

proposed method of sale for hydrogen engine fuel are: 
 

i. The FSS agreed to use the current proposal as a foundation for the fuel quality standard 
for hydrogen.  The FSS will continue to consider further refinement of the definitions for 
hydrogen v ehicle f uel based on input from S AE I nternational s hould t hey be  deemed 
necessary to finalize the standard. 

 
ii. The FSS not ed t hat F ederal Trade C ommission’s ( FTC) F uel R ating R ule ( 16 CFR 

Part 309), see the r equirements i n “ Labeling of  A lternative F uels” 
(http://www.ftc.gov/bcp/edu/pubs/business/autos/bus29.shtm), requires d ispensers t o bear a  
declaration o f m inimum h ydrogen c ontent de termined a ccording t o the test methods 
described in “Standard Test Method for Analysis of Natural Gas by Gas Chromatography 
(ASTM D1946-90).” 
 

iii. The F SS further modified the proposed HB 130 language t o recognize t he l anguage i n 
16 CFR Part 309.15 Posting of non-liquid alternative vehicle fuel rating. 

 
Section I.  Prologue 
 
The di scussion pa per that follows is “ The S tarting P oint: A  D iscussion P aper Describing a  P roposed 
Method of Sale and Quality Specification for Hydrogen Vehicle Fuel” originally published in June 2008.  
The corresponding proposals are for the method of sale and fuel quality. 
 
This paper describes proposals for a uniform method of sale and fuel quality specifications on hydrogen 
vehicle fuels that are under development by the USNWG Fuel Specifications Subcommittee (FSS).  The 

http://www.ftc.gov/bcp/edu/pubs/business/autos/bus29.shtm�


L&R Committee 2010 Interim Agenda 
Appendix F – Proposed Method of Sale and Quality Specifications for Hydrogen Vehicle Fuel 

Rev. 1-12-10 L&R - F4 

purpose of this document is to organize, focus, and record the work of the FSS.  Participation in the work 
of the subcommittee is open to anyone intending to make a positive contribution to the process  
 
The States have always had a leadership role in establishing and enforcing the laws and regulations for 
legal metrology and fuel quality in the United States.  The goal of this effort is to develop proposals for 
inclusion in NIST Handbook 130, “Uniform Laws and Regulations in the areas of Legal Metrology and 
Engine F uel Q uality,”1

 

 which is a s ource for m odel laws t hat t he S tates us e in de veloping t heir legal 
requirements.  Some states adopt the regulations in that handbook by r eference or  c itation in law. This 
approach ha s pr ovided na tional uni formity i n r egulation o f a  num ber of  s ignificant issues, i ncluding 
packaging and labeling, net quantity of contents, and fuel quality. 

The FSS includes hydrogen producers, dispenser and component manufacturers, weights and measures, 
air resource, f uel qua lity of ficials, a nd o ther i nterested pa rties.  This doc ument i s p resented t o invite 
comments from automotive and fuel cell manufacturers, marketers, weights and measures, and other state 
officials and other experts who certainly will have questions, concerns, and suggestions as these proposals 
are developed in the NCWM – L&R Committee. 
 
The members of the FSS recognize that when small groups develop standards for emerging technologies 
it is impossible to be knowledgeable about all aspects of a subject which is, by its nature, changing even 
as a meeting takes place or a report of its progress is being composed.  With this in mind, please review 
this document and contribute your knowledge, understanding, and ideas to this effort. 
 
Section II.  Method of Sale and Fuel Quality Standard 
 
Participants a t t he f irst F SS m eeting i n M arch 2008,  c onsidered a  pr oposal f or a  M ethod of  S ale f or 
Hydrogen Fuel that was prepared by NIST.  R ecent FSS work t o update the proposed Method of  Sale 
requirements are presented below.  Also discussed was the need for a quality standard.  The basis for that 
discussion was the proposed Hydrogen Fuel Standard developed by the California Department of Food 
and Agriculture; D ivision of M easurement S tandards ( CDFA/DMS) co ntained in a M arch 3, 2008, 
regulatory notice.2

 

  The FSS recognizes and commends the State of California for sharing its knowledge 
and experience in providing a  s tarting point for a  na tional s tandard for hydrogen fuel.  This document 
should be interpreted as neither an endorsement, nor criticism, of the CDFA/DMS proposal by either the 
FSS or NIST unless otherwise stated.  For the most recent FSS updates on the fuel quality proposal, refer 
to Section III. 

Uniform Method of Sale for Hydrogen Vehicle Fuel 
 
Defining a l egal r equirement f or a un iform method of sa le f or com modities i s t he m ost prac tical a nd 
efficient w ay t hat w eights and measures uses t o ensure that con sumers can make v alue com parisons 
between competing sellers of t he same commodity.  The purpose is to ensure that purchasing decisions 
enable consumers to obtain the greatest value for their money.  A  uniform method of  sale also ensures 
that sellers advertise and deliver a commodity using a single unit of measurement so comparisons can be 
quick and simple.  Typically commodities (e.g., gasoline, diesel fuel, food, milk, wine, sand and gravel, 
and others) are sold by weight, measure (volume or dimensions, including area), or count. 
 

                                                 
1 See the 2009 Edition of NIST HB 130 at http://www.nist.gov/owm 
 
2 Available at http://www.cdfa.ca.gov/dms/hydrogenfuel/hydrogenfuel.html 
 

http://www.nist.gov/owm�
http://www.cdfa.ca.gov/dms/hydrogenfuel/hydrogenfuel.html�
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Establishing a  method of  sale for a ny pr oduct is a  critical f irst s tep i n t he de velopment of  a  f air a nd 
competitive marketplace for any commodity, especially one that is just emerging and for which there is 
not a  traditional m ethod o f s ale for the commodity on w hich to b uild.  H istory ha s s hown t hat w hen 
products a re i ntroduced into t he m arketplace w ithout a  l egally de fined s tandard, c onfusion a nd un fair 
competitive practices can quickly evolve and potentially harm the consumer’s perception of the product 
and business reputation of the seller. 
 
The need for a method of sale was stated in the 2005 “Hydrogen Delivery Technology Roadmap,”3 which 
called on retailers a nd appropriate g overnment ag encies to establish a l egal u nit of m easurement f or 
hydrogen (see endnotei

The FSS r ecommends t hat al l r etail s ales of  hyd rogen ve hicle f uel be  by mass us ing the 
kilogram as the unit of measurement. 

 for further discussion). 

 
The i ndustry’s pre-market pract ice ha s be en to dispense hy drogen using t he kilogram a s the  uni t o f 
measurement.  The use of mass was strongly favored by the FSS participants who agreed that it should be 
the basis for retail commercial transactions.  By requiring use of the kilogram as the unit of measurement 
for all retail dispensers, consumers can make value comparisons between competing retailers.  Dispensing 
hydrogen by  mass us ing t he k ilogram i s s pecified i n S ection 2.4.2. I ndications of  O IML R  139 
“Compressed Gaseous Fuel Measuring Systems for Vehicles” (Edition 2007) and i s the method of  sale 
used in ot her countries so t he U .S. m ethod o f s ale w ill be  consistent w ith t hat us ed i n the g lobal 
marketplace.  As this fuel becomes fully commercialized, consumers considering the lease or purchase of 
a hydrogen vehicle will need to learn the fueling process for their hydrogen vehicle and be educated that 
their fuel purchases will be made on the basis of mass using the kilogram.  The FSS considered, but does 
not support, a gasoline gallon equivalent (GGE) units for use in retail commercial sales (see endnote ii

 
). 

This proposal p resents the k ilogram as t he unit o f measurement to be used in commercial sa les.  (See 
Figure 1 [ pg 7] for an example of how the u nit m easurement may appear on the dispenser, and see 
Figure 2 [pg 7] on how the street signs will display the unit price).  The unit can be shown using the term 
“kilogram” or by use of its accepted abbreviation “kg,” which is its prescribed symbol in NIST Special 
Publication 330 – “The International System of Units (SI).”4

 
 

Nothing in the proposal should be interpreted as prohibiting the use of a hydrogen GGE for information 
purposes to facilitate g eneral com parisons w ith other f uels i n advertisements and other literature.  
Consumers who are considering the lease or purchase of a hydrogen vehicle should be informed that they 
will be pur chasing f uel by  t he k ilogram and that t hey can make r eliable value comparisons us ing t hat 
method of sale. 
 
The FSS recommends that in retail sales “HXX” be used to represent Hydrogen vehicle fuel and the 
capital “H” precede the “XX,” which represents the service pressure of the hydrogen fuel offered 
for sale (expressed in the International System of Units (SI) unit megapascal [MPa]).  
 
Product Identity 
 
The FSS agreed to support the use of the capital letter “H” as the symbol for hydrogen instead of H2

                                                 
3 Available at 

 to 
simplify product identification of hydrogen vehicle fuel sold at the retail level. 

http://www1.eere.energy.gov/vehiclesandfuels on the Internet 
4 See NIST Special Publication 330 – 2008 “The International System of Units (SI).” Ambler Thompson, Editor. 
 

 

http://www1.eere.energy.gov/vehiclesandfuels�
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Service Pressures shall be shown in the SI Unit Pascal (MPa) 
 
Knowing the service pressure of the dispenser is a critical factor for consumers as the storage tanks on 
their vehicle is designed to be filled at one of those pressures.  In addition to needing this information for 
safety and vehicle filling purposes, participants a t the March 2008 FSS meeting indicated that retailers 
may charge different prices depending on the delivery pressure at which the fuel is dispensed.  Currently, 
some dispensers are marked with service pressures in units of bar5

 

 (e.g., 350 bar and 700 bar) or 
megapascals ( MPa), which ar e t he p ressures av ailable t o service hy drogen vehicles.  A  f ew di spenser 
manufacturers use megapascal (MPa) in trade publications and in declaring dispenser delivery pressures.  
The FSS agreed that the service pressure at which the product is dispensed must be posted on the user’s 
interface of all dispensers. 

While the bar is accepted for use with SI, the metric system, the primary SI unit for pressure is the pascal 
(international symbol – Pa).  Typical values encountered for dispenser of service pressures in pascals, bar 
and p ounds are 35  MPa ( 350 bar) ( approximately equivalent to 5 000 psi) a nd 70 MPa ( 700 bar) 
(approximately equivalent to 10 000 psi).  The FSS agreed that in using the SI unit for pressure, the pascal 
would standardize industry practice and enable it to easily present this information in a consistent manner.  
It will al so simplify t he m anner us ed to declare se rvice pre ssures on dispensers, street s igns, and in 
advertisements. 
 
Unit Pricing in Whole Cents 
 
The FSS also agreed that the conditions for sale, when unit pricing is based on features, such as operation 
pressure, should be stated w ith the unit price i n whole c ents pe r k ilogram on s treet s ignage t o i nform 
drivers of hy drogen vehicles o f t he s ervice pressures av ailable at  the r etailer’s f ueling f acility.  The 
proposal does not

 

 mandate s treet s igns, but will r equire that when street signs are available they must 
display the unit pr ice and service pressure of  the dispensers.  The requirement is only applicable when 
retailers voluntarily post or present the price of fuel in advertisements and on street signs. 

The F SS agreed the t raditional pr actice of  u sing de cimal f ractions o f a  c ent i n uni t pr icing i n 
advertisements, the uni t p rice, or in the c alculation of t otal p rice s hould not  be e xtended t o s ales of  
hydrogen fuel.  Under the proposed method of sale, that practice is prohibited (e.g.,  $3.499 per kg would 
not be permitted but $3.49 per kg would be permitted). 

                                                 
5 A bar is an atmospheric pressure defined as 100 kilopascals.  See NIST Special Publication 330 – 2008 “The 
International System of Units (SI).” Ambler Thompson, Editor. 
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Figure 1 .  Examples o f th e p roduct id entity, measurement u nit, u nit p rice, a nd s ervice p ressure o n t he user’s 
interface of a hydrogen Fuel Dispenser 
 
A Competitive Marketplace 
 
Figure 2 de picts h ow a  f ueling s tation in t he m arketplace m ight di splay r equired i nformation.  The 
purpose of the graphic is to illustrate that a uniform method of sale in a single unit of measurement and 
other r equirements f or po sting of  s ervice de livery i nformation w ill f acilitate value c omparison i n a 
competitive marketplace and provide users with critical information.  The graphics of the signage shows 
how pos ting t he unit of m easurement and service pressure provides dr ivers with information to permit 
them to make product and service pressure value comparisons between retailers. 
 

 
 
Figure 2.  The use of the uniform unit o f measurement and posting o f product identity, and service pressure to 
enable value comparison. 
 
One alternative to the posting of service pressures (perhaps even unit prices) may be found in the growing 
prevalence of v ehicle na vigation systems and satellite i nformation services.  I f dri vers of hy drogen 
vehicles have access to real-time price and service pressure information through those systems, and use 
them t o m ake t heir pu rchasing de cisions, the c urrent a pproach of  us ing s treet s ign pr icing m ay not  
continue in this marketplace. 
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The FSS supports the following method of sale for petroleum: 
 
Recommendation:  The FSS supports the proposal to be included in NIST Handbook 130:  S ection IV:  
Uniform Regulation f or Method of S ale o f Commodities.  The F SS presented t he following 
recommendation for consideration by the 2009 NCWM L&R Committee.  This modified version includes 
a change to paragraph 2.XX.4.2 to include the units of megapascals. 
 

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.  H ydrogen Fuel. – A fuel c omposed o f t he c hemical hydrogen i ntended for 
consumption in an internal combustion engine or fuel cell. 

 

The symb ol for hydrogen vehicle fuel sh all b e t he capital letter "H" ( the w ord 
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.  T he p roduct i dentity must be  s hown i n a conspicuous l ocation on  the 
dispenser. 

 

2.XX.3.4.  N ational Fire P rotection A ssociation (NFPA) l abeling r equirements al so 
apply. 

 

2.XX.3.5.  Hydrogen shall be l abeled in accordance with 16 CFR 309 – FTC Labeling 
Alternative Fuels. 

 

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

 

2.XX.4.1.  T he u nit p rice m ust b e i n t erms o f p rice p er k ilogram in w hole cen ts 
(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) (expressed in 
megapascals) at which the dispenser(s) delivers hydrogen fuel (e.g., H35 or H70

 
). 
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Section III.  Hydrogen Vehicle Fuel Quality Specification 
 
The FSS will continue to develop a  model regulation t o specify t he quality r equirements for hydrogen 
vehicle fuel for addition to the Uniform Fuels and Lubricants Regulation (UFLR) in NIST Handbook 130.  
The U FLR c ites A STM I nternational and S AE I nternational standards f or g asoline, d iesel, a nd ot her 
fuels.  At least 11 states use that model regulation as a basis for their rules on fuel quality.  As with other 
fuels, the regulations in Handbook 130 will reference standards from appropriate standards organization 
and utilize the test methods authorized and referenced by those standards.  The proposed regulation will 
likely i nclude standards d eveloped by  A STM I nternational, S AE I nternational, a nd the I nternational 
Organization for Standardization (ISO), or other American National Standards Institute (ANSI) accredited 
organization. 
 
The State of California is at the forefront in establishing a fuel quality standard for Hydrogen to meet a 
legislative m andate.6

 

  At i ts f irst m eeting i n M arch 2008,  t he F SS p articipants reviewed the 
March 3, 2008 dr aft de veloped by  t he C DFA/DMS so t hat i t c ould be  us ed a s a  s tarting poi nt i n the 
development p rocess f or a  na tional s tandard.  This approach takes advantage o f C alifornia’s e xpertise, 
and the fact that it has been published for comment as part of that state’s rulemaking process, meaning 
that it has received public review.  The CDFA/DMS proposal provides an interim standard for hydrogen 
fuel. 

Once A NSI ha s a dopted f uel standard, the C DFA/DMS i s required by  l aw t o a dopt that s tandard by  
reference.  S ince test procedures have not  yet been finalized to measure the properties specified i n the 
CDFA/DMS interim standard, that agency will adopt sampling and test procedures in regulation as they 
are developed.  The agency will begin enforcement of its regulations and require compliance once sample 
and t est pr ocedures ha ve been a dopted by  a n accredited organization and its regulation ar e f inalized.  
Several FSS participants reminded the group that the higher the quality of the fuel the higher its cost may 
be, so the ap proach taken in the U nited States must be  prac tical and  cos t ef fective i f t he 
commercialization of hydrogen vehicle fuel is to be successful. 
 

Proposed Specification for Hydrogen Fuel 
 
The F SS i dentified several qua lity cr iteria w here t here w as t entative ag reement w ith their as sociated 
values and the ability to test to those values with current technology available today (see properties 6, 7, 
8, 9, 12,  14,  a nd 16 which are hi ghlighted i n gr een) i n t he pr oposed T able 1. Hydrogen F uel Q uality 
Specification. 
 
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.  T hese 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. 
 
FSS supports the proposed new definitions to be  included in NIST Handbook 130 Section IV. Uniform 
Regulations Part G. Uniform Engine Fuels, Petroleum Products, and Automotive Lubricants Regulations 
Section 2. Standard Fuel Specifications to address gaseous hydrogen refueling applications. 
 

                                                 
6 See http://www.cdfa.ca.gov/dms/hydrogenfuel/hydrogenfuel.html for more information on the California Division 
of Measurement Standards Hydrogen Fuel Program. (Viewed 4/11/08) 

http://www.cdfa.ca.gov/dms/hydrogenfuel/hydrogenfuel.html�
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1. Specification for Hydrogen Fuel for Internal Combustion Engines and Fuel Cells 
 
2. Definitions 
 
 

 

1.XX.  Fuel Cell. – an electrochemical energy conversion device in which fuel and an oxidant 
react to generate energy without consumption of its electrodes or electrolyte. 

 

 

1.XX.  Hydrogen Fuel. – a fuel composed of the chemical hydrogen intended for consumption in 
a surface vehicle with an internal combustion engine or fuel cell. 

 

 

1.XX.  Internal Combustion Engine. – a device used to generate power by converting chemical 
energy bound in the fuel into mechanical work to power a vehicle. 

Cite t he a ppropriate r eference for t he hydrogen fuel quality s tandard below t hat was de veloped by  t he 
California Division of Measurement Standards in NIST Handbook 130 Section IV. Uniform Regulations 
Part G. Uniform E ngine F uels, P etroleum P roducts, a nd A utomotive L ubricants R egulations 
Section 2. Standard Fuel Specifications as follows: 
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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 2.0 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 300.0 ppm v/v Maximum to be specified 
7 Hydrogen Fuel Index 99.97 % (a) Minimum to be specified 
8 Nitrogen and Argon 100.0 ppm v/v Maximum to be specified 

9 Oxygen 5.0 ppm v/v Maximum to be specified 

10 Particulate Concentration 1.0 mg/kg Maximum to be specified 

11 
Total Allowable Non-

Hydrogen, Non-Helium, 
Non-particulate constituents 

100.0 ppm v/v Maximum 
 

to be specified 
 

12 Total Non-Hydrogen Gases 300.0 ppm v/v (c) Maximum to be specified 

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

14 Total Hydrocarbons 2.0 ppm v/v (d) Maximum to be specified 
15 Total Sulfur Compounds 0.004 ppm v/v Maximum to be specified 
16 Water 5.0 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. Total Gases = Sum of all impurities listed on the table except particulates.  
c. Total Hydrocarbons may e xceed 2 ppm v/v onl y due  t o t he p resence o f methane, pr ovided that t he 

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 m inimum pe rcent of  h ydrogen de termined a ccording t o test m ethods d escribed i n “ Standard Test 
Method for Analysis of Natural Gas by Gas Chromatography (ASTM D1946) 

 
The FSS will monitor national and international standard activities, research, and other programs to avoid 
duplication of  e ffort and to ensure that its work provides a  fuel specification for hydrogen vehicle fuel 
that ser ves t he ne eds of t he this em erging marketplace.  Quality standards ar e cu rrently under 
development i n SAE International ( e.g., SAE J2719 “Hydrogen S pecification G uideline f or F uel C ell 
Vehicles”) a nd in A STM I nternational ( e.g., see www.astm.org for a  l ist of  t he w ork unde rway i n i ts 
Committee D03.14 on Hydrogen and Fuel Cells and that organizations other committees). 
 
Quality standards are under consideration around t he world, including t he European Union, Japan, and 
other countries.  Also of interest are the efforts of Working Group 12 of ISO’s Technical Committee 197 

http://www.ftc.gov/bcp/edu/pubs/business/autos/bus29.shtm�
http://www.astm.org/�
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on Hydrogen, which is very active in this area.7

 

  ISO’s website indicates that its fuel quality standard will 
be finalized within a few years. 

When a  quality property and numerical value (defining a  maximum or  minimum l imit) i s added to the 
specification, a ppropriate t est m ethods m ust t hen be  i dentified.  A s t est m ethods ar e identified and 
adopted by the FSS, they will be added to Column 6 in Table 1. 
 
Future work of the FSS may include the development of recommendations for field sampling equipment 
and h andling pr ocedures, along w ith suggestions a bout w hat t ype o f test equipment i s a ppropriate f or 
establishing a hydrogen vehicle fuel quality laboratory. 
 
For Further Information or to Comment Contact: 
 
Please send comments and suggestions concerning the proposals presented in this document to Ms. Lisa 
Warfield or Mr. Ken Butcher, Technical Advisors to the USNWG Fuel Specifications Subcommittee, at 
lisa.warfield@nist.gov or (301) 975-3308 or kbutcher@nist.gov or at (301) 975-4859.  Faxes may be sent 
to (301) 975-8091. 
 
Fuel Specifications Subcommittee 
U.S. National Work Group for the 
Development of Commercial Hydrogen Measurement Standards 
NIST Weights and Measures Division 
Laws and Metric Group 
100 Bureau Drive, MS 2600 
Gaithersburg, Maryland  20899 

                                                 
7  
http://www.iso.org/iso/standards_development/technical_committees/list_of_iso_technical_committees/iso_technica
l_committee.htm?commid=54560.  (Viewed 9/2/09) 

mailto:lisa.warfield@nist.gov�
mailto:kbutcher@nist.gov�
http://www.iso.org/iso/standards_development/technical_committees/list_of_iso_technical_committees/iso_technical_committee.htm?commid=54560�
http://www.iso.org/iso/standards_development/technical_committees/list_of_iso_technical_committees/iso_technical_committee.htm?commid=54560�
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i Additional Information on the Importance of a Method of Sale – Establishing a uniform method of 
sale ensures marketplace integrity and increases consumer confidence while ensuring fair trade practice in 
a competitive marketplace.  In past experience, the lack of a l egal standard of sale has resulted in sellers 
establishing different methods of sale for the same product.  This resulted in investments in weighing and 
measuring equipment and spending on packaging and marketing programs, only to find that the units of 
measurement us ed were n ot app ropriate for t he co mmodity.  O nce a ne w st andard was e stablished, 
existing m easuring e quipment, l abeling, a nd sales l iterature ha d t o b e r etrofitted o r d iscarded.  
Establishing a m ethod of sale ea rly i n the p rocess informs t he de signers o f w eighing and measuring 
devices about how they are to design the device and the user interface.  It also enables marketers to create 
sales and promotional programs for the product us ing a  consistent uni t of  measurement throughout the 
system.  Past experience with conflicting methods of sa le has taught weights and measures and se llers 
many valuable lessons over the years.  One of the most important lessons is that consumers are intelligent 
and willing to learn new methods of sale and readily accept products and services, if the information they 
receive f rom di fferent s ellers is informative, uniform, and accurate.  E stablishing a uniform method of  
sale w ill a lso in form a utomobile and fuel c ell m anufacturers a bout h ow t hey w ill ne ed t o e ducate 
consumers i n sales l iterature and owners’ m anuals about  t he f uel and how i t w ill be  m easured for 
dispensing into the vehicles and other refueling applications.  Decisions are needed so that as marketing 
and promotional ideas are being considered and developed, the uniqueness of the fuel and dispensers can 
be addressed using a single unit of measurement. 
 
ii Additional I nformation on t he G asoline G allon Equivalent – A que stion at t he F SS M arch 20 08 
meeting was whether the marketing of hydrogen vehicles against those that use fuels sold on the basis of a 
gallon would benefit from the establishment of a gasoline gallon equivalent (GGE).  GGEs are based on 
energy content of fuels.  GGE for hydrogen is mentioned in the media and government literature as 1 kg = 
119,823 kilojoules (kJ) (113,571 BTU (lower heating value).  GGE is used to compare the fuel in terms of 
price per gallon and to introduce hydrogen as a commercial vehicle fuel.  This approach facilitates those 
comparisons as long as it is also understood that the energy content in a gallon of fuel varies widely with 
the fuel.  When the GGE for Compressed Natural Gas (CNG) was developed as a legally defined value in 
the 1990s, one reason for its adoption was to allow consumers to compare the cost of competing fuels on 
street signs and on dispensers i n a un it o f m easurement t hat w as comparable am ong f uels suc h as 
gasoline.  Thus, consumers c ould de termine the po tential s avings w hen c hoosing a  v ehicle c apable o f 
using one type of fuel over another.  In 1994, the GGE was set at 2.567 kg for CNG by NCWM using the 
lower heating value of gasoline, which was then g iven a t 120,401.7 kJ (114,118.8 BTU).  I t should be 
noted that t he a doption of  t he G GE f or C NG w as s omewhat c ontentious.  A  proposal to a dd a di esel 
gallon equivalent (DGE) for CNG is expected to be on the NCWM’s agenda in 2009. 
 
It i s di fficult t o make accurat e com parisons be tween fuels be cause e nergy cont ent v aries by  f uel, by 
region, and season for gasoline.  Currently, the Transportation Energy Data Book lists the net energy of a 
gallon of gasoline at 121,753.4 kJ (115,400 BTU) and diesel as 135,785.7 kJ (128,700 BTU).  Variations 
in energy content increase when gasoline is blended with Ethanol (E10 or E20) and E85 (15 % gasoline + 
85 % ethanol) which contains only 89,679.76 kJ (85,000 BTUs) according to the National Ethanol 
Vehicle Coalition.  Hydrogen fuel, which is expected to come into the marketplace as a commercial fuel 
within the ne xt te n years, w ill b e com peting f or cu stomers w ho have f ar m ore f uel cho ices t han are 
currently available.  If a GGE is considered for hydrogen, the question that should be asked is “Would a 
GGE based on today’s net energy content for hydrogen be a valid tool 10 years from now to compare it 
against gasoline, CNG, E85, diesel, and other fuels and the new electric cars expected from automobile 
manufacturers?” 
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Because of constant changes in energy policies and environmental concerns, new fuels and blends will 
continue to emerge in the marketplace.  This constant state of change impacts the validity of GGEs.  One 
question that must be raised if a GGE for hydrogen is proposed is, will these artificial comparison tools be 
periodically r eviewed t o e nsure t hey prov ide an equitable means of ens uring reasonable and reliable 
comparisons between fuels.  
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(Position Provided by NIST WMD February 2005) 
 

Due to the discussion of inkjet cartridges, over the NIST W&M list server, WMD has investigated this situation.  
WMD concludes that inkjet cartridges need a net quantity statement in liquid measure to comply with Handbook 
130 requirements.  Our analysis is below and further discussion is welcomed. 
 

Inkjet and Printer Cartridge Considerations 
 
The model weights and measures law contains several relevant sections that apply to ink cartridges. 
 
Weights and Measures Law, Section 19.  “Information Required on Packages:” 
Except as otherwise provided in this Act or by regulations promulgated pursuant thereto, any package, whether a 
random package or a standard package, kept for the purpose of sale, or offered or exposed for sale, shall bear on 
the outside of the package a definite, plain, and conspicuous declaration of: 
        -   the identity of the commodity in the package; 
        -   the quantity of contents in terms of weight, measure, or count;  
        -   the name and place of business of the manufacturer, packer, or distributor, in the case of  any  package 
  kept, offered, or exposed for sale, or sold in any other place other than on the premises where packed. 
  
Weights and Measures Law, Section 17.  “Method of Sale:”  
The method of sale shall provide accurate and adequate quantity information that permits the buyer to make price 
and quantity comparisons, except as provided by established trade custom and practice.  While trade custom and 
practice is a consideration in some instances… the burden to provide “accurate quantity information” by means of 
a designated “method of sale” is the responsibility of the manufacturer.  
  
        Count alone does not fulfill this requirement. 
   
A declaration of quantity in terms of count shall be combined with appropriate declarations of the weight, measure, 
and size of the individual units unless a declaration of count is fully informative. 
  
Packaging and Labeling Regulation, Section 6.4. – “Terms:”  If there exists a firmly established general 
consumer usage and trade custom with respect to the terms used in expressing a declaration of quantity of a 
particular commodity, such declaration of quantity may be expressed in its traditional terms, provided such 
traditional declaration gives accurate and adequate information as to the quantity of the commodity.  Any net 
content statement that does not permit price and quantity comparisons is forbidden. 
  
Weights and Measures Law, Section 15. – “Misrepresentation of Quantity:”  No person shall  represent the 
quantity in any manner calculated or tending to mislead or in any way deceive another person.  If “accurate 
quantity information” is not provided, consumers are certainly being mislead or deceived and cannot possibly 
make price and quantity comparisons. 
  
The Federal Trade Commission (FTC) has informed us that the following commodities (partial list only - similar 
products) are excluded from FTC jurisdiction. 
  
                Ink 
                Fountain Pens 
                Kindred Products (ball point pens, lead pencils, lead refills, etc.) 
                School Supplies 
                Stationery and Writing Supplies 
                Typewriter Ribbon 
                Printer Cartridges*  
  
*While printer cartridges are not listed specifically in Handbook 130, FTC has indicated to NIST that commodities 
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of this nature do not fall under their jurisdiction. 
  
Metric “Only” Labeling: 
Since the labeling of printer ink cartridges fall under state labeling regulations, dual unit labeling is not required.  
Hence, these packages may be labeled in only metric units. 
  
Packaging and Labeling Regulation, Section 11.33. “Inch-Pound Units, Exceptions – Consumer 
Commodities:” 
The requirements for statements of quantity in inch-pound units shall not apply to packages that bear appropriate 
International System of Units (SI).  This exception does not apply to foods, drugs, or cosmetics or to packages 
subject to regulation by the FTC, meat and poultry products subject to the Federal Meat or Poultry Products 
Inspection Acts, and tobacco or tobacco products. 
  
NIST Handbook 133, “Checking the Net Content of Packaged Goods,” Fourth Edition, January 2005 – 
Product Testing:  
NIST Handbook 133 has been prepared as a procedural guide for compliance testing of net content statements on 
packaged goods.  The gravimetric test method (outlined in Chapter 2) uses weight measurement to determine the 
net quantity of contents of packaged goods.  The handbook provides general test methods to determine the net 
quantity of contents of packages labeled in terms of weight and special test methods for packages labeled in terms 
of fluid measure or count.  Gravimetric testing is the preferred method of test for products, such as inkjet and other 
types of printer cartridges. Therefore, the test method to verify the net contents of ink in printer cartridges exists.  
However, NIST recognizes the difficulties associated with determining the net content of these cartridges, such as, 
density determination, product cost, tare verification (cartridge), the cleaning of tare and standards, and finally, 
inspection lot size.  Unless the products are checked at the plant or warehouse, it may be difficult to find a 
sufficient “retail” lot, adequate in size to obtain an appropriate sample. 
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Specifications and Tolerances Committee 
Interim Agenda 

 
Brett Saum, Chairman 

San Luis Obispo County, California  
Weights and Measures 

 
 

Reference 
Key Number 
 
300 INTRODUCTION 
 
The Specifications and Tolerances (S&T) Committee (“Committee”) will address the following items at its Interim 
Meeting.  All ite ms a re lis ted below in T able A b y Reference Key Number.  T he headings and subjects apply to 
NIST Handbook 44, “Specifications, Tolerances, and Other Technical Requirements for Weighing and Measuring 
Devices.”  The Appendices to the Report are listed in Table B.  The acronyms for organizations and technical terms 
used throughout the agenda are identified in a glossary in Table C.  In some cases, background information will be 
provided for an item.  The fact that an item appears on the agenda does not mean that the item will be presented to 
the Conference for a v ote.  The Committee will review its agenda at the Interim Meeting and may withdraw some 
items, p resent s ome ite ms for in formation meant f or a dditional s tudy, i ssue i nterpretations, o r make s pecific 
recommendations for change to NIST Handbook 44 which will be presented for a vote at the Annual Meeting. 
 
The r ecommendations ar e s tatements o f p roposals an d ar e n ot n ecessarily t hose o f the C ommittee.  Suggested 
revisions to the handbook are shown in bold face print by striking out information to be deleted and underlining

 

 
information to be added.  Requirements that are proposed to be nonretroactive are printed in bold-faced italics. 

Note:  The policy of N IST is to  u se metric u nits o f measurement in all of it s p ublications; however, 
recommendations received by the NCWM technical committees have been printed in this publication as submitted.  
Therefore, the report may contain references to inch-pound units. 
 

Table A 
Index to Reference Key Items 

Reference 
Key Number Title of Item Page 
 
310 GENERAL CODE   ............................................................................................................................................ 3

310-1 G-S.8. Provision for Sealing Electronic Adjustable Components, G-S.8.1. Access to Calibration and 
Configuration Adjustments, and G-S.8.2. Automatic or Semi-automatic Calibration Mechanism   ........ 3

310-2 Appendix D – Definition of Electronic Devices, Software-Based and Built-For-Purpose Device   ....... 10
310-3 G-S.1. Identification – (Software)  ......................................................................................................... 13
310-4 G-A.6. Nonretroactive Requirements (Remanufactured Equipment)   ................................................... 24

320 SCALES   ........................................................................................................................................................... 27
320-1A S.2.3.4. through S.2.3.7. Value of Tare Indication and Recorded Representations, and Appendix D. 

Definitions for Gross Weight Value, Net Weight Value, Net Weight, Tare, and Tare Weight Value   .. 27
320-1B S.2.4.  Preset Tare Mechanism and Appendix D – Definitions for Preset Tare   .................................... 29
320-2 S.2.1.7. Automatic Zero-Setting Mechanism   ........................................................................................ 32
320-3 T.N.4.5.1. Time Dependence: Class II, III, and IIII, T.N.4.5.2. Time Dependence: Class III L, and 

T.N.4.5.3. Zero Load Return: Non-automatic Weighing Instruments.   ................................................. 36
320-4 UR.2.6.  Approaches   ............................................................................................................................. 38

321 BELT-CONVEYOR SCALE SYSTEMS   ..................................................................................................... 39
321-1 N.3.1.4. Check for Consistency of the Conveyor Belt Along Its Entire Length   ................................... 39

322 AUTOMATIC BULK-WEIGHING SYSTEMS   .......................................................................................... 41
322-1 S.2.1. Zero-Load Adjustment   ................................................................................................................ 41
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324 AUTOMATIC WEIGHING SYSTEMS   ....................................................................................................... 42
324-1 S.2.1.3. Automatic Zero-Setting Mechanism   ........................................................................................ 42
324-2A S.2.2.4. Visibility of Operation and S.2.2.5. Subtractive Tare Mechanism   .......................................... 43
324-2B S.2.2.6. Consecutive Tare Operations and S.2.2.7. Indication and Printing of Weighing Results   ........ 44
324-2C S.2.3. Preset Tare Mechanism and S.2.3.1. Indication of Operation   .................................................... 45

330 LIQUID-MEASURING DEVICES   ............................................................................................................... 47
330-1 Temperature Compensation for Liquid-Measuring Devices Code   ....................................................... 47
330-2 Price Posting and Computing Capability and Requirements for a Retail Motor-Fuel Dispenser 

(RMFD)   ................................................................................................................................................ 55
331 VEHICLE-TANK METERS   ......................................................................................................................... 61

331-1 T.2.1. Automatic Temperature-Compensating Systems   ....................................................................... 61
331-2 UR.2.5.2.1. Automatic Temperature Compensation for Refined Petroleum Products   ......................... 63

336 WATER METERS   ......................................................................................................................................... 66
336-1 N.3. Test Drafts and N.4. Testing Procedures  ....................................................................................... 66
336-2 N.4.2 Special Tests.   .............................................................................................................................. 69
336-3 T.1.1. Repeatability   ............................................................................................................................... 70

360 OTHER ITEMS   .............................................................................................................................................. 71
360-1 Tentative Code for Hydrogen Gas-Measuring Devices.   ....................................................................... 71
360-2 International Organization of Legal Metrology (OIML) Report  ........................................................... 74
360-3 Developing Items   .................................................................................................................................. 76

 
 
 

Table B 
Appendices 

Appendix Title Page 
 
A Item 336-1: Letter from Ed Williams, California Division of Measurement Standards ...................................... A1 
B Item 360-1: Tentative Code for Hydrogen Gas-Measuring Devices ................................................................... B1 
C Item 360-3:  Developing Items ............................................................................................................................ C1 

Part 3, Item 1 Vehicle Tank Meters:  T.4. Product Depletion Test ..................................................................... C1 

 
Part 4, Item 1 Farm Milk Tanks:  N.5.1. Verification of Master Metering Systems ........................................... C4 
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Table C 

Glossary of Acronyms 
 
AWS Automatic Weighing Systems NEWMA Northeastern Weights and Measures Association 
AWWA American Water Works Association NIST National Institute of Standards and Technology 
BCS Belt-Conveyor Scales NTEP National Type Evaluation Program 
CC Certificate of Conformance NTETC National Type Evaluation Technical Committee 
CWMA Central Weights and Measures Association NW&SA National Weighing and Sampling Association 
EPO Examination Procedure Outline OEM Original Equipment Manufacturer 
GS NTETC Grain Analyzer Sector Pub 14 NCWM Publication 14 
GMM Grain Moisture Meters RMFD Retail Motor-Fuel Dispenser 
GPMA Gasoline Pump Manufacturers Association SI International System of Units 
HB 44 NIST Handbook 44 SMA Scale Manufacturers Association 
HB 130 NIST Handbook 130 SWMA Southern Weights and Measures Association 
LMD Liquid-Measuring Device WG Work Group 
LPG Liquefied Petroleum Gas WMD NIST Weights and Measures Division 
MDMD Multiple Dimension Measuring Devices WS NTETC Weighing Sector 
MFM Mass Flow Meter WWMA Western Weights and Measures Association 
MMA Meter Manufacturers Association USNWG NIST/OIML U.S. National Working Group 
MS NTETC Measuring Sector VTM Vehicle-tank Meters 

NCWM National Conference on Weights and 
Measures, Inc.   

“Handbook 44” ( HB 44) m eans t he 2009  Edition of  N IST H andbook 44, “Specifications, T olerances, an d O ther 
Technical Requirements for Weighing and Measuring Devices” 

“Handbook 130” (HB 130) means the 2009 Edition of NIST Handbook 130, “Uniform Laws and Regulations in the 
Areas of Legal Metrology and Fuel Quality” 

Note:  NIST does not imply that these acronyms are used solely to identify these organizations or technical topics. 
 

 
 

Details of All Items 
(In Order by Reference Key Number) 

 
310 GENERAL CODE 
 
310-1 G-S.8. Provision for Sealing Electronic Adjustable Components, G-S.8.1. Access to Calibration and 

Configuration Adjustments, and G-S.8.2. Automatic or Semi-automatic Calibration Mechanism 
 
Source:  2009 Carryover Item 310-1.  This item originated from the Southern Weights and Measures Association 
(SWMA) Committee and first appeared on the Committee’s 2008 agenda. 
 
Purpose:  Amend General Code paragraph G-S.8. to clarify what is considered an effective method of sealing, and 
requirements f or i ndicating an d recording appropriate i nformation when a device is in a metrological adjustment 
mode. 
 
Item Under C onsideration:  After t he 2 009 I nterim M eeting, t he Committee a greed t hat t he p roposal was not 
ready for a vote and consequently did not include proposed language in its Interim and Annual Reports.  However, 
the Committee agreed to keep this item on its agenda with the expectation that proposed language will be submitted 
for the 2010 Interim Meeting. 
 
Background/Discussion:  At i ts 2007 A nnual M eeting, t he S WMA r eceived a  pr oposal t o a dd r equirements t o 
G-S.8. to assure that a device could not be sealed in the configuration mode and continue to operate normally.  Such 
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a condition could facilitate fraud.  T he proposal, as submitted, required that a d evice continuously indicate when 
access to the set-up mode was not disabled. 
 
At the 2 008 I nterim M eeting, t he C ommittee r eviewed the co mments r eceived d uring t he o pen hearing a nd 
discussed t he a lternate pr oposals pr ovided b y NIST W eights a nd M easures D ivision ( WMD) and Scale 
Manufacturers Association (SMA).  The Committee agreed that if a device designed for commercial applications is 
capable o f being “sealed” with external o r remote access to the cal ibration o r configuration mode, i t i s clearly in 
violation of the current G-S.8. Provision for Sealing Electronic Adjustable Components and G-S.2. Facilitation of 
Fraud and, therefore, no change to the existing language is needed.  However, because of the ongoing disagreement 
on the interpretation of G-S.8. among the National Type Evaluation Program (NTEP) laboratories, the Committee 
agreed to make changes to the proposal based on the concerns raised during the open hearing.   
 
The changes to the original proposal made a distinction between configuring a device to ei ther enable or disable 
external or remote access to the calibration and configuration modes and taking the device out of a normal mode of 
operation an d p utting i t i nto a s pecial mode o f o peration where ad justments ar e made t o cal ibration an d 
configuration parameters.  In other words, if the internal position of a switch or jumper enables external access to the 
calibration and configuration modes, the device will operate normally until an operator takes action, such as entering 
a pass code, depressing and holding down a specific key, or uses other means to enter a special operating mode to 
make adjustments to calibration and configuration parameters.  The device must be equipped with an approved audit 
trail, or that a physical seal is required to be broken before an y metrological adjustments to comply G-S.8.  The 
Committee also believes that an indication for the adjustment mode of operation is only necessary for devices with 
approved category 1, 2, or 3 audit trails and that it not be operable in normal weighing or measuring operation. 
 
The proposal as revised in 2008 stated that: 
 

− In the case of a d evice with a physical security seal, the application of the seal means that the external or 
remote access that enables the calibration and configuration modes is automatically disabled. 

 
− In t he ca se where a  d evice has an  ap proved au dit t rail, the d evice would b e r equired t o cl early an d 

continuously indicate on the display (and printed if equipped with a printer) that it is in a calibration mode 
and not the normal operating mode. 

 
At the 2008 Annual Meeting, the Committee heard comments from WMD which noted that the alternate language 
submitted by SMA would require that all devices provide the operator with indications in the calibration mode.  This 
would encompass mechanical and electronic devices and devices that use category 1 physical seals.  Additionally, 
WMD b elieves t hat a d evice d oes n ot n eed i ndications that it is  i n a c alibration o r c onfiguration mode if  it i s 
incapable of providing indications that can be interpreted, printed, or t ransmitted to a m emory device as a co rrect 
measurement value.  W MD suggested t hat t he Committee a mend t he r ecommendation t o ad dress s ome o f t he 
concerns noted by the Central Weights and Measures Association (CWMA), NTEP participating laboratories, and 
WMD since the 2008 Interim Meeting. 
 
The Committee agreed with the comments from the CWMA and WMD and amended paragraph G-S.8.1. to: 
 

- delete the references to the sealing categories of device, 
- clarify printing requirements, and 
- include an option that the device not operate or provide metrological indications that can be interpreted, or 

transmitted into memory or to recording elements while in this mode. 
 
Just prior to the 2008 voting session, the Committee noted that the revised language in G-S.8.1.(a) was inadvertently 
changed to where it could be literally read that the physical seal itself disabled access to the adjustment mechanisms 
instead of preventing access to the mechanism.  C onsequently, the Committee changed the status of the item from 
Voting to “Informational.”  The C ommittee b elieved th at th e in tent of t he r ecommendation i s t o ensure that t he 
access to the calibration and configuration modes is disabled. 
 
The C ommittee r edrafted t he l anguage in p aragraph G-S.8.1. a nd s ubmitted t he following r evised l anguage for 
G-S.8.1. to the regional weights and measures associations for further review and consideration. 
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(a) 

G-S.8.1.  Access To Calibration and Configuration Adjustments - Electronic Devices. – An electronic device 
shall be so designed that access to calibration and configuration modes, including external and remote 
access, are only permitted when: 

(b) 

the application of the physical security seal shall ensure that the access to the calibration and 
configuration modes is disabled, or 

 

the calibration and configuration adjustments are protected by an approved category 1, 2, or 3 audit 
trail, and the device shall clearly and continuously indicate and print, if equipped with a printer, 
that the calibration and configuration adjustment modes are enabled. 

- 

During the calibration and configuration adjustment mode, electronic devices shall either; 

- 

not provide metrological indications that can be interpreted, or transmitted into memory, or printed 
while it is in the calibration and/or configuration adjustment mode as a correct measurement value, 
or 

 

clearly and continuously indicate that it is in the calibration and/or configuration adjustment mode 
and record such message if capable of printing in this mode. 

 
(Nonretroactive as of January 1, 201X) 

At its 2008 fall meeting, the SMA supported the intent of the item and recommends the following language: 
 

 
G-S.8.1.  Access to Calibration and Configuration Adjustments. – A device shall be so designed that: 

 

(a) The application of the physical security seal shall ensure that the calibration and configuration 
modes are disabled, or 

 

(b) The calibration and configuration adjustments are protected by an approved category 1, 2, or 3 
method of sealing, and the device shall clearly and continuously indicate and print, if equipped with 
a printer, that the calibration and configuration adjustment modes are enabled. 

 
During the calibration and configuration adjustment mode, electronic devices shall either; 

- 

 

The device shall not provide metrological indications that can be interpreted, or transmitted into 
memory, or printed while it is in the calibration and/or configuration adjustment mode as a correct 
measurement value, or 

- 

 

The device shall clearly and continuously indicate that it is in the calibration and/or configuration 
adjustment mode and record such message if capable of printing in this mode. 

Nonretroactive as of January 1, 201X) 

 
(Added 201X) 

During t he 2009 N CWM I nterim M eeting open h earing, the co mmittee r eviewed co mments from t he fall 2008 
Western Weights a nd Meas ures Association ( WWMA), CWMA, and Northeastern Weights a nd Meas ures 
Association (NEWMA) meetings that supported the language in the Committee’s Interim Agenda and recommended 
that this item move forward as an Informational item to allow further review, comments and recommendations by 
the other regional associations, and other interested parties.    
 
The SWMA heard no specific recommendations for change to the proposal during its 2008 A nnual Meeting open 
hearings.  T he S WMA heard t hat t he S MA p lans t o f urther r eview t he i tem a nd may ha ve a dditional 
recommendations to propose for c onsideration.  The Committee supported t he c hanges proposed by  t he NCWM 



S&T Committee 2010 Interim Agenda 
 

S&T - 6 

S&T Committee at the July 2008 Annual Meeting, noting that there were some comments regarding portions of the 
language t hat may n eed to be ad dressed.  I f a n ag reement cannot b e r eached o n p roposed ch anges to t hese 
paragraphs, the SWMA recommended that additional work is needed before the item is ready for a vote and that the 
NCWM S&T Committee may wish to consider at least incorporating interpretations and guidelines for the existing 
language in i ts reports.  C onsequently, the SWMA recommended maintaining this as an Informational item on its  
agenda. 
 
At i ts 2008 f all m eeting, t he S MA s upported t he i ntent of  t he i tem a nd s uggested a n a lternate pr oposal f or 
consideration. 
 
At t he 2009 I nterim M eeting, WMD ad ded t hat i t had r eceived co mments q uestioning h ow t he ap plication o f a  
physical seal (as recommended by the manufacturer and listed on the Certificate of Conformance (CC) ensures that 
the calibration a nd configuration modes ar e d isabled.  Specifically, w hat d oes t hat p resence o f t he p hysical seal 
(pressure sensitive or lock and wire) do to the device that disables the calibration and configuration modes? 
 
In considering these comments, WMD suggested that the Committee consider the following changes: 
 

- Modify G -S.8. Provision f or S ealing E lectronic Adjustable C omponents to cl arify t he d ifferences i n 
requirements between physical seals and electronic seals (audit trails); 

- Add new specifications for externally and remotely configurable devices; 
- Amend G -UR.4.5. Security S eal to r equire t he u ser t o v erify that t he d evice i s co rrectly co nfigured t o 

disable external configuration; 
- Add de finitions f rom t he white pa per on t he “ Metrological R equirements f or A udit T rails” a dopted by 

NCWM in July 1993; and 
- Add a new definition for externally configurable devices. 

 
Mr. Patoray, Consultants on Certification (CoC), LLC, related discussions from the NTETC Weighing Sector where 
it was r eported t hat s ervice agents were l eaving scales c onfigured with e xternal c alibration c apability a nd th en 
applying a security seal, which did not follow the manufacturer’s instructions.  He also expressed concerns that the 
language pr oposed i n t he 2009 Interim Agenda would require a manufacturer t o d esign a d evice where t he 
application o f t he p hysical s eal ( e.g., lock an d wire, p ressure s ensitive) would d isable ex ternal acces s t o t he 
configuration mode.  Currently, all that a physical seal does is provide an indication that the seal has been broken 
and t hus l eave a d evice subject t o ad justment.  H e b elieves that t he l anguage i n t he proposal would force t he 
manufacturer t o r edesign acc ess co vers t o d evices s o t hat t he co ver d isables t he e xternal ad justment cap ability.  
Consequently, t he ap plication o f t he s ecurity s eal s ecures t he co ver i n p lace an d t hen, if br oken, pr ovides a n 
indication that the device may have been adjusted. 
 
The Committee also received a comment from Mr. Will Wotthlie, Maryland, stating that he was concerned with the 
language that requires that the physical seal “shall ensure” that external access to the configuration mode is disabled.  
He p rovided ex amples o f a mechanical automatic t emperature co mpensation ( ATC) element where a s pecially 
designed sealing pin had to be installed before the physical seal could be applied and where electronic motor-fuel 
devices have a specially d esigned co ver p late where t he cl osing o f the co ver p late d isables t he el ectronic 
configuration.  T he manufacturer h as t he o ption under t his p roposal t o ei ther specially d esign the device with a 
physical seal as a method of sealing (e.g., a specially designed sealing pin on the aforementioned mechanical ATC 
element) or design the device with an electronic method of sealing (i.e., an approved audit trail). 
 
Several manufacturers stated that this proposal was not ready and that designs for the method of providing security 
to the metrological adjustments should be left to the manufacturers.  Mr. Darrell Flocken, Mettler-Toledo, added that 
the intent of the proposal is that the manufacturer can either design a device so that a security seal cannot be applied 
without placing the device into the proper mode or design the device so that it has an approved audit trail. 
 
The Committee agreed with the comments that the proposal is not ready to become a Voting item and suggested that 
further development to the proposal address the following concerns: 
 

1. Avoid language that allows the indication of usable metrological values while a device is in the adjustment 
mode for devices that do not have an event logger. 
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2. Recognize that more than one method of sealing is acceptable on a single device; for example, using a lock 

and wire seal for the mechanical adjustments and an audit trail for electronic adjustments. 
 

3. Recognize that some specific codes in HB 44 do not have language for device categories and corresponding 
methods of sealing. 

 
4. Require an obvious indication when a device is being adjusted if its method of sealing is a physical security 

seal. 
 

5. Clarify that the application of a p hysical security seal to a specially designed and sealable plate or cover 
that d isables e xternal acces s to t he co nfiguration an d ad justment mode i s not t he o nly method t o s eal 
adjustable components. 

 
Consequently, t he C ommittee r ecommended t hat t his i tem r emain I nformational.  S ee t he 2 008 N CWM A nnual 
Report for additional background information. 
 
After the 2009 Interim Meeting, the NIST technical advisor developed language that could be further developed by 
the regional weights and measures associations, (NTETC) sectors, and other interested parties with the intent that a 
revised proposal can be forwarded to the Committee for consideration at  the 2010 NCWM Interim Meeting.  T he 
NIST WMD proposal would reformat G-S.8.1. for easier reading, recommended language for device indications and 
recorded representations while in the adjustment mode, and proposed language to recognize that devices may have 
both audit trails and physical seals for different components of a device (e.g., a physical seal for meter adjustments 
and an event counter for blend settings). 
 

G-S.8.  Provision for Sealing Electronic Adjustable Components. – A device shall be designed with 
provision(s) for:  
 

(a) applying a physical
 

 security seal that must be broken, or 

(b) using other approved means of providing security (e.g., data change audit trail available at the time of 
inspection) 

 
before any change that detrimentally affects the metrological integrity of the device can be made to any 
electronic mechanism. 
 
[Nonretroactive as of January 1, 1990] 

 
(Amended 20XX) 

A device may be fitted with an automatic or a semi-automatic calibration mechanism.  This mechanism shall be 
incorporated inside the device.  After sealing, neither the mechanism nor the calibration process shall facilitate 
fraud. 
(Added 1985) (Amended 1989 and 1993) 

 
G-S.8.1. Multiple Weighing or Measuring Elements that Share a Common Provision for 
Sealing. - (Unchanged) 
 
G-S.8.2.  Multiple Sealing Methods. – Weighing and measuring devices may be approved for use with 
multiple methods for sealing adjustable components, such as physical seals for calibration adjustment 
(e.g., load cells, meters, etc.) and event counters or event logger for the configuration parameters 
(e.g., capacity, interval size, octane blend settings, etc.). 
[Nonretroactive as of January 1, 201X] 

 
(Added 201X) 
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G S.8.3.  Adjustment Mode Indications. – During the calibration and configuration adjustment mode, 
the device shall: 

(a) 

 

Not provide metrological indications that can be interpreted, or transmitted into memory, or 
printed while it is in the calibration and/or configuration adjustment mode as a correct 
measurement value, or 

(b) Clearly and continuously indicate that it is in the calibration and/or configuration adjustment 
mode, and record such message if capable of printing in this mode. 

Nonretroactive as of January 1, 201X) 

 
(Added 201X) 

At its 2009 Annual Meeting, the CWMA supported the intent of the SMA proposed language from its 2009 spring 
meeting and believed that the specific wording should be thoroughly reviewed and that the terms “calibration and 
configurations modes” a re not  widely understood.  The C WMA suggested t hat t he de finitions for t he word 
“adjustment” and “adjustment mode” from the 1993 white paper on Audit Trails be included in HB 44 s o that the 
proposed SMA language might read “. . . the calibration and/or configuration adjustment
 

 modes . . .” 

At its 2009 Annual Meeting, NEWMA supported the intent of this item.  However, NEWMA is concerned that this 
item is  getting over-complicated and asks the Committee to consider requiring that a s imple enunciator indicating 
the device is in “cal mode” might be sufficient. 
 
At the 2009 Annual Meeting, the Committee reviewed comments from the SMA 2009 spring meeting supporting the 
intent o f t he i tems submitted th e r evised p roposal to  t he Committee.  Mr. Stephen Patoray, C oC s ubmitted 
comments and additional background information on how some devices can have external access to the adjustment 
mode after the application of a physical seal (and is not equipped with an audit trail).  In his letter to the Committee, 
he states that some devices are designed with a switch (not momentary) or jumper inside the case (that enables or 
disables external access to the adjustment mode).  T his switch or  jumper has two positions, on or  off.  W hen the 
switch is in the off position, the device cannot be put into a cal ibration or configuration adjustment mode and is in 
the normal weighing mode.  When the switch is in the on position, the device shows no apparent indication of being 
in a nything o ther t han t he n ormal w eighing m ode.  However, with a cer tain s equence o f k eyboard en tries, an d 
possibly a  pa ssword from t he k eyboard, t he i ndicating e lement c an be  pl aced i nto c alibration or  c onfiguration 
adjustment mode.  A fter t he s teps ar e co mpleted f rom t he k eyboard and t he o perator i s d one w ith whatever 
adjustments in calibration or configuration are needed, the device will return to normal weighing mode.  The switch 
is still on

 

.  The instructions say (or the design provisions state) that the switch is to be turned off before the case is 
put back together and the device i s sealed.  I n jurisdictions where a  registered service technician is able to seal a 
device, he/she can decide not to turn the switch off.  The device works normally.  However, upon his/her return, the 
service technician does not need to break the seal on the case to enter the calibration/configuration mode; they only 
need to enter the keystroke sequence (or possibly the password) from the keyboard.  T his saves them time by not 
having to remove the seal and the case to flip the switch or set the switch to on position.  This is not how the device 
was “designed” to work, but this is a method that has been in use in many indicating elements for many years.  One 
could argue this is an enforcement issue. 

CoC added that the NTEP labs were and still are in a b ad position.  I f an applicant for an NTEP CC describes the 
method of how the device is to be sealed, this is what the lab evaluator is going to evaluate.  W hile in some cases, 
the lab evaluator may a ttempt to s imulate o ther scenarios, it is  not possible to  ask the l ab evaluator to  a ttempt to  
evaluate all possible scenarios that could happen with a device in the field.  A lso, it was/is the opinion of some of 
the lab evaluators that they have no clear method or description in HB 44 to not allow a design as described above. 
However, all lab evaluators believe that the method described above does not provide a t ruly “effective method of 
sealing.”  T hat i s why several years ago the NTEP labs asked for clarification o f G-S.8.  T o date there has been 
much work o n t his item, with s everal failed a ttempts to  r ewrite t his s ection, b ut a t this time, th is i s s till a n 
Informational item and there a re still indicating elements out in the field with this ineffective method of sealing.  
There is the appearance that the device is sealed with a p hysical seal that must be broken; however, the device can 
be cal ibrated o r c onfigured from t he keyboard b ecause t he proper m ethod of s ealing h as n ot been f ollowed by 
registered service technicians.  
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CoC believes there may be nothing wrong with the current G-S.8. wording, as part of the general code.  However, 
this issue does need to be addressed in each of the individual or specific codes.  There may be several solutions for 
newly designed devices, but it is not the role of HB 44 to attempt to actually put design constraints

 

 on manufacturers 
only to place requirements that must be met by some type of design solution. 

During the 2009 NCWM Annual Meeting, the Committee received comments during the open hearing that no action 
may b e n eeded an d t hat t he existing l anguage i n H B 44 i s s ufficient.  A dditional c omments in dicated th at o ther 
proposals are overly complex.  Oregon and Maryland believe that amended requirements for sealing are needed by 
the NTEP labs and field officials in order to consistently interpret and apply sealing requirements.   
 
The Committee believes that all parties agree with the intent of the proposal.  B oth the WMD and SMA proposals 
include l anguage t hat r estates t he e xisting language i n G -S.8. b ut i s es sentially r eformatted f or cl arification.  
Additionally, bot h pr oposals include n ew r equirements for pr oviding i ndications when a de vice is i n a djustment 
mode.  WMD included further language to address devices that may have more than one method of sealing.   
 
The Committee recommended that this item remain Informational.   
 
At its 2009  meeting, the NTETC W eighing S ector ( WS) reviewed t he co mments f rom t he S &T C ommittee, t he 
background i nformation i n t he N CWM 200 8 A nnual a nd 2009 I nterim Reports, a nd t he s ummary o f pr oposals 
provided by the NIST Technical Advisor.  The WS believes that existing language in HB 44 is sufficient and that the 
Sectors review existing type evaluation criteria to verify that devices shall be designed with: 
 

1. provision(s) for applying a physical security seal that must be broken before any change that detrimentally 
affects the metrological integrity of the device can be made to any electronic mechanism, or 

 
2. other a pproved m eans of  pr oviding s ecurity t o document an y ch ange t hat d etrimentally af fects t he 

metrological integrity of the device can be made to any electronic mechanism (e.g., data change audit trail 
available at the time of inspection). 

 
At its 2009 Interim Meeting, the CWMA commented that the Committee’s “redrafted” language in the 2009 NCWM 
Interim Report s till h ad s ome co ntradictory l anguage, an d d id n ot d efine what i s considered a cl ear p rinted 
indication o f a  d evices c alibration o r c onfigurations s tatus.  T he C WMA r ecommends th is ite m r emain 
Informational and amended the Committee’s recommendation as follows:  
 

 

G-S.8.1. Access to Calibration and Configuration Adjustments - Electronic Devices. – An electronic device 
shall be so designed that access to calibration and configuration modes, including external and remote 
access, are only permitted when:  

(a) 

 

the application of the physical security seal shall ensure that the access to the calibration and 
configuration modes is disabled, or  

(b) 

 

the calibration and configuration adjustments are protected by an approved category 1, 2, or 3 audit 
trail, and the device shall clearly and continuously indicate and print, if equipped with a printer, 
that the calibration and configuration adjustment modes are enabled.  

During the calibration and configuration adjustment mode, electronic devices shall not provide metrological 
indications that can be interpreted, or transmitted into memory, or printed while it is in the calibration and/or 
configuration adjustment mode as a correct measurement value  

 
(Nonretroactive as of January 1, 201X)  

During the 2009 WWMA Annual Technical Conference, Mr. Darrell Flocken, Mettler Toledo, speaking as chairman 
of the WS, reported the Sector’s position as stated above, and noted that the Sector can develop additional guidance 
in N CWM P ublication 1 4 t o e nsure u niform i nterpretation o f t he r equirement d uring type e valuation.  Mr. Lou 
Straub, representing SMA, stated that SMA supported the intent of the proposed changes, but had presented specific 
suggestions for modifying the language to the NCWM S&T Committee.  Mr. Straub noted that SMA has not met 
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since prior t o the 2 009 N CWM A nnual M eeting, s o S MA would n eed t o r econsider a ny a dditional t houghts 
presented during that meeting and the August 2009 WS meeting. 
 
In its  r eview o f t his issue, t he WWMA expressed concerns about a d evice which co uld be sealed in a mode that 
would allow access to calibration or configuration changes without breaking a s eal.  T he WWMA agrees with the 
position of the NCWM S&T Committee that the current language in paragraph G-S.8. requires that a security seal be 
broken before a metrological change can be made to a device (or other approved means of security, such as an audit 
trail provided).  Thus, once a security seal is applied, for example, it should not be possible to make a metrological 
change to the device without breaking that seal.  Since this philosophy addresses provisions for protecting access to 
metrological a djustment, the p hilosophy should b e a pplied c onsistently to  a ll d evice t ypes.  T herefore, th e 
Committee recommends this remain an Informational item.   
 
At its October 2009 meeting, the NTETC Measuring Sector agreed that Measuring Devices with NTEP CCs have 
been evaluated to either: 
 

1. not function in the calibration or configuration mode; 
 

2. not be sealed in the calibration or configuration mode; or 
 

3. clearly indicate the device is in the calibration or configuration mode. 
 
The MS agreed that these options reflect the intent of paragraph G-S.8. and, because the intent of the paragraph is 
understood a nd appropriately ap plied b y t he measuring c ommunity, t he Sector r ecommends t hat n o c hanges b e 
proposed to paragraph G-S.8. 
 
The SWMA recommends that this proposal be made Informational.  The SWMA agreed that a device should be 
designed s o t hat i t can  ei ther n ot o perate o r n ot b e cap able o f i ndications t hat might b e i nterpreted as  a valid 
measurement while it is in the calibration or configuration mode.  The SWMA S&T Committee is concerned that a 
device le ft to o perate while in  t his mode may facilitate f raud s ince a djustments might b e i nadvertently o r 
intentionally made to metrologically significant features.  
 
The SWMA is interested in the input the NCWM S&T Committee receives from the fall 2009 Technical, Industry, 
and Regional Weights and Measures Association meetings on this issue for the 2010 NCWM Interim Meeting.  The 
Committee recommends that the final modifications to the General Code ensure the intent of the requirement is clear 
and is uniformly interpreted. 
 
NEWMA supported this item remaining as Informational at its 2009 Interim Meeting. 
 
See the 2008 NCWM Annual and 2009 Interim Reports for additional background information. 
 
310-2 Appendix D – Definition of Electronic Devices, Software-Based and Built-For-Purpose Device 
 
Source:  2009 Carryover Item 310-2.  This item originated from the NTETC Software Sector and first appeared on 
the Committee’s 2007 agenda as Developing Item Part 1, Item 2. 
 
Purpose:  This proposal deletes the current term and definition of “built-for-purpose device” and replaces it with the 
term and definition for “software-based electronic devices.”  The proposed definitions are intended to clarify that all 
electronic weighing and measuring devices include software and to classify the types of software based on the way 
the software is installed or modified.  
 
Item Under Consideration:  Delete the current definition of built-for-purpose device as follows: 
 

built-for-purpose device.  Any main device or element which was manufactured with the intent that it be 
used as, or part of, a weighing or measuring device or system. [1.10] 

 
(Added 2003) 
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Add a new definition and a c ross-reference to Appendix D in HB 44 f or “Electronic devices, s oftware-based” as 
follows to replace the current definition of “built-for-purpose device”: 
 

 

Electronic devices, software-based. – Weighing and measuring devices or systems that use metrological 
software to facilitate compliance with Handbook 44.  This includes: 

 

(a) Embedded software devices (Type P), aka built-for-purpose. – A device or element with software 
used in a fixed hardware and software environment that cannot be modified or uploaded via any 
interface without breaking a security seal or other approved means for providing security and 
will be called a “P,” or 

 

(b) Programmable or loadable metrological software devices (Type U), aka not-built-for-purpose. – 
A personal computer or other device and/or element with PC components with programmable or 
loadable metrological software and will be called “U.”  A  “U” is assumed i f the conditions for 
embedded software devices are not met. 

 
Software-based devices – See Electronic devices, software-based. 

Background/Discussion:  In 2005, the Board of Directors established an NTETC Software Sector.  One of the tasks 
of t he S ector i s t o d evelop a cl ear u nderstanding o f the us e o f s oftware i n t oday’s w eighing a nd measuring 
instruments. 
 
At the Software Sector’s October 2007 meeting, it was initially suggested that the term “not-built-for-purpose” be 
removed from the wording in NIST HB 44 paragraph G-S.1.1. since there is no definition for a not-built-for-purpose 
device in HB 44.  After a lengthy discussion related to the terms “built-for-purpose” and “not-built-for-purpose,” the 
Sector ag reed t hese t erms were n ot cl ear an d s hould b e r eplaced w ith the t erminology p roposed a bove.  T he 
proposed de finitions a re ba sed on  t he r evision of  O IML R 76 N on-automatic weighing instruments 
Subsections 5.5.1. (Type P) and 5.5.2. (Type U). 
 
At the 2008 Annual Meeting, the Committee heard comments from the former Software Sector Chairman indicating 
that the Sector had completed its review of this item and could not develop it any further.  The Chairman requested 
that the Committee consider moving the item from the Developing items section of the agenda and at least make it 
an Informational item to facilitate discussion and comment on the proposed language.  Consequently, the Committee 
agreed to change the status of the item from Developing to Informational in its agenda. 
 
At its 2008 Annual Meeting, the WWMA agreed to propose this item remain Informational, based on comments 
heard supporting the item, until other interested parties had the opportunity to provide comments. 
 
At its 2008 I nterim Meeting, the CWMA heard comments during their open hearings in favor of the i tem and no 
comments were made in opposition.  The CWMA recommends this item go forward as a Voting item. 
 
At its 2008 Interim Meeting, NEWMA discussed how this item would affect field examination and verification of 
software.  NEWMA recommends this item move forward as Informational. 
 
At its 2008 Annual Meeting, the SWMA heard comments indicating that the Software Sector is seeking additional 
input on the proposed definitions and views the proposed changes as a first step in developing wider changes to the 
General Code and Definitions to better accommodate software-based devices.  T he SWMA agrees that additional 
review and study is needed before the proposal can be forwarded as a Voting item and therefore, is maintaining this 
item a s a n I nformational ite m o n it s a genda.  T he SWMA e ncourages pe ople t o r eview t his pr oposal a nd t he 
proposal in Item 310-3 and provide input to the NCWM S&T Committee and the Software Sector.  The SWMA is 
interested in comments from other organizations, including SMA.  I n the meantime, the Committee also offers the 
following comments for consideration: 
 

• The t erm “software-based el ectronic d evices” i s not cu rrently included i n N IST H andbook 44.  T he 
Committee acknowledges that this proposal is a step toward a broader proposal; however, it b elieves it is 
inappropriate to include a definition for a term that is not currently used in the handbook. 
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• There n eeds t o b e a d efinition an d/or cr oss-reference for t he t erms “Type P” an d “ Type U.”  A b etter 

approach m ight b e t o ad d a  r eference f or “ not-built-for-purpose;” include cr oss-references f or t erms 
“Type P” and “Type U” to the terms “built-for-purpose” and “not-built-for purpose;” and develop proposed 
changes to the General Code to incorporate the new terms “Type P” and “Type U.”  This would ensure 
references to terminology that is being used in Handbook 44. 

 
At the 2009 NCWM Interim Meeting, the Committee received comments from the SMA stating that it now opposes 
this item since there is no technological justification for making a distinction in software-based device types.  Mr. 
Flocken, Mettler-Toledo speaking on behalf of the SMA added that the SMA can only provide limited responses; 
SMA continues to support the efforts of the Software Sector and the SMA response is based on the concern that the 
proposed de finitions i n t his r ecommendation a nd t he marking r equirements pr oposed i n a genda I tem 310-3 w ill 
make a weighing d evice more c omplex than what i s currently produced.  T he Meter M anufacturers Association 
(MMA) indicated that it supports the item as written in the recommendation. 
 
Mr. Wotthlie, Maryland, does not agree with the SMA position that there are no technological differences between 
the types of software-based devices.  He added that Type P devices and separable elements have limited flexibility 
in changing software and indications and f requently include the sensing elements necessary for t he measurement 
(e.g., load cells, meters, etc.), whereas Type U devices and separable elements are typically devices that:  

 
1. do not contain measuring elements;  
 
2. can be replaced with compatible equipment and display devices p urchased f rom any number of sources; 

and  
 
3. only process metrological information received from measuring and other sensing elements. 
 

Mr. Patoray, CoC, LLC, agrees with the SMA that there are few differences between Type P and U software-based 
devices.  However, there are significant differences between Type P and U devices in that a Type P device is defined 
as an  i nstrument that r equires a s ecurity means s ince t he i nstrument has fixed h ardware ( including sensing 
components), where t he metrological s oftware i s embedded into the in strument.  T ype U d evices d o n ot i nclude 
fixed components, and metrological software cannot be sealed using physical security seals or the minimum form of 
an audit trail (i.e., two event counters). 
 
Software S ector C o-chair, Mr . Jim P ettinato, FMC T echnologies, added t hat i nternational r ecommendations 
recognize t he d ifferences b etween e mbedded s oftware an d p rogrammable/loadable s oftware.  Additionally, the 
Software Sector recommends that this item remain Informational to allow conference members to further study the 
proposed definitions. 
 
The Committee agreed with the comments received during the open hearing and the request from the Co-chairman 
of the Software Sector and agreed that this item should remain an Informational item for further review. 
 
At its  2009 Spring Meeting, the SMA opposed this item, restating its point that there is no longer a t echnological 
basis for making this distinction in device types. 
 
At its  2009 S pring M eeting, t he Software S ector stated that it s eems resistance to  th is ite m stems not from a  
disagreement with the intention, but from either a misunderstanding of the applicability or unrelated concerns over 
marking requirements.  Further discussion was related to how to best present the opinion/goals of the Sector to the 
interested external parties, such as the NCWM standing committees and the individual states.  S ome discussion on 
the wording of the definitions took place as well, with the slightly modified version being discussed.  However, no 
consensus was reached on any language change.  The Sector d id agree that including t he r eason(s) for p roposing 
these definitions as  part o f the effort to educate/promote external parties would be beneficial; and that we should 
attempt to  e xplain th e r easoning/intent o f th e p roposed d efinitions to gether with/as p art o f th e a ction ite ms for 
Item 1. 
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At their 2009 spring meetings, t he C WMA a nd N EWMA supported th is ite m a s b eing Informational a nd 
understands a r eport i s co ming from t he S oftware S ector, which s hould b e r eviewed p rior t o a ny f urther 
recommendations.  The CWMA heard comments from SMA in opposition of this item.  Additionally, Mr. Patoray, 
CoC, strongly supported the proposed definitions and stated the Sector needed to continue to work on this item.  
 
During the 2009 NCWM Annual Meeting, the Committee considered the comments from the SMA on the language 
in t he C ommittee’s I nterim Report, the re port f rom Mr. Patoray, a nd the S oftware ar ticle in t he Spring N CWM 
newsletter.  The Committee agreed to  keep th is ite m Informational to  a llow updated comments f rom the regional 
weights and measures associations and other interested parties based on information in the summary of the March 
2009 meeting of the Software Sector. 
 
At i ts 2 009 I nterim M eeting, t he CWMA r eceived co mments that t he p roposal i s sufficiently d eveloped an d 
recommends moving this item forward as a Voting item on the Committee’s agenda. 
 
At its 2009 Annual Technical Conference, the WWMA received comments from Mr. Straub, speaking on behalf of 
SMA, indicating the SMA continues to oppose this item, noting that requirements should apply equally to the two 
different d evice t ypes d escribed.  T he WWMA received no ot her i nput on t his item and r ecommends this ite m 
should remain Informational until the Software Sector has had an opportunity to review comments from the 2009 
NCWM A nnual m eeting and any comments m ade at s ubsequent regional w eights an d m easures association 
meetings. 
 
At its 2009 A nnual M eeting, t he S WMA recommended k eeping the s tatus o f t his p roposal t o d elete t he cu rrent 
definition of built-for-purpose device and add a n ew definition and a cr oss-reference to Appendix D in HB 44 f or 
“Electronic d evices, s oftware-based” to r eplace th e c urrent d efinition o f “built-for-purpose de vice” as an  
Informational item.  The SWMA agreed that the Software Sector should continue to work on the proposal until it 
arrives at some final language. 
 
During its  2 009 I nterim M eeting, N EWMA s tated t hat it supports th e C ommittee’s decision to  k eep th is ite m 
Informational to allow updated comments from the regional weights and measures associations and other interested 
parties based on information in the summary of the March 2009 meeting of the Software Sector. 
 
Additional background information on this item can be reviewed in the 2008 Final Report of the Committee. 
 
310-3 G-S.1. Identification. – (Software) 
 
Source:  2009 Carryover Item 310-3.  This item originated from the NTETC Software Sector and first appeared on 
the Committee’s 2007 agenda as Developing Item Part 1, Item 1. 
 
Purpose:  This proposal is intended to amend the identification requirements for all electronic devices manufactured 
after a specified date by requiring metrological software version or revision information.  Additionally, the proposal 
will list methods, other than “permanently marked,” for providing the required information.  
 
Item Under Consideration: Amend G-S.1. Identification and G-S.1.1. Location of Marking Information for Not-
Built for-Purpose, Software-Based Devices as follows: 

 
G-S.1.  Identification. –

 

 For t he purposes o f identification, a ll e quipment, except weights and separate 
parts necessary to the measurement process but not having any metrological effect and manufactured on 
or after January 1, 201X, shall be clearly marked as specified in Table G-S.1. Identification and 
explained in the accompanying notes in Table G-S.1. Notes: 

All eq uipment, ex cept weights an d separate p arts n ecessary t o t he measurement p rocess b ut not having a ny 
metrological effect and manufactured prior to January 1, 201X

 

, shall be clearly and permanently marked for 
the purposes of identification with the following information: 

(a) the name, initials, or trademark of the manufacturer or distributor; 
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(b)  a model identifier that positively identifies the pattern or design of the device; 
 

(1) The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.”  These terms 
may be followed by the word “Number” or an abbreviation of that word.  The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.).  The 
abbreviation for the word “Model” shall be “Mod” or “Mod.”  Prefix lettering may be initial 
capitals, all capitals, or all lowercase. 
[Nonretroactive as of January 1, 2003] 
(Added 2000) (Amended 2001) 

 
(c) a nonrepetitive serial number, except for equipment with no moving or electronic component parts and 

Type U (not-built-for-purpose) software-based devices; 
[Nonretroactive as of January 1, 1968] 
(Amended 2003 and 201X
 

) 

(1) The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies 
the number as the required serial number. 
[Nonretroactive as of January 1, 1986] 

 
(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 

abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, 
SN, Ser. No., and S. No.). 
[Nonretroactive as of January 1, 2001] 

 
(d) the current software version or revision identifier for Type U

[Nonretroactive as of January 1, 2004] 

 (not-built-for-purpose) software-based 
devices; 

(Added 2003) 
 

(Amended 201X) 

(1) The version or revision identifier shall be prefaced by words, an abbreviation, or a symbol, that 
clearly identifies the number as the required version or revision. 
[Nonretroactive as of January 1, 2007] 
(Added 2006) 

 
(2) Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 

followed by the word “Number.”  Abbreviations for the word “Revision” shall, as a minimum, 
begin with the letter “R” and may be followed by the word “Number.”  The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). 
[Nonretroactive as of January 1, 2007] 
(Added 2006) 

 
(e) an NTEP CC number or a corresponding CC Addendum Number for devices that have a CC.  The CC 

Number or a corresponding CC Addendum Number shall be prefaced by the terms “NTEP CC,” 
“CC,” or “Approval.”  These terms may be followed by the word “Number” or an abbreviation of that 
word.  The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” 
(e.g., No or No.) 
[Nonretroactive as of January 1, 2003] 

 
The required information shall be so located that it is readily observable without the necessity of the disassembly of 
a part requiring the use of any means separate from the device. 
(Amended 1985, 1991, 1999, 2000, 2001, 2003, and, 2006, and 201X
 

) 
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G-S.1.1.  Location of Marking Information for Type U (Not-Built-For-Purpose), Software-Based 
Devices. – For Type U not-built-for-purpose, software-based devices manufactured prior to 
January 1, 201X, 
 

either: 

(a) The required information in G-S.1. Identification. (a), (b), (d), and (e) shall be permanently 
marked or continuously displayed on the device; or 

 
(b) The CC Number shall be: 
 

(1) permanently marked on the device; 
 
(2) continuously displayed; or 

 
(3) accessible through an easily recognized menu and, if necessary, a submenu.  Examples of 

menu and submenu identification include, but are not limited to, “Help,” “System 
Identification,” “G-S.1. Identification,” or “Weights and Measures Identification.” 

 
Note:  For (b), clear instructions for accessing the information required in G-S.1.(a), (b), and (d) shall 
be listed on the CC, including information necessary to identify that the software in the device is the 
same type that was evaluated. 

[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 2006 and 201X

 
) 

Table G-S.1.  Identification for Devices Manufactured  
on or after January 1, 201X 

(For applicable notes, see Table G-S.1. Notes on Identification) 

Required Marking 

Full Mechanical 
Devices and 
Separable 

Mechanical 
Elements 

Type P Electronic Devices 
and Separable Elements 

Type U Electronic Devices 
and Separable Elements 

Name, initials, or 
trademark of the 
manufacturer or CC holder 

Hard-Marked Hard-Marked or 
Continuously Displayed 

Hard-Marked, 
Continuously Displayed, or 

Via Menu (display) or 
Print Option (8) 

Model identification 
information that positively 
identifies the pattern or 
design of the device (1) 

Hard-Marked Hard-Marked or 
Continuously Displayed 

Hard-Marked, 
Continuously Displayed, or 

Via Menu (display) or 
Print Option (8) 

Non-repetitive serial 
number (2) Hard-Marked Hard-Marked or 

Continuously Displayed Not Acceptable 

Software version or revision 
(3) Not Applicable 

Hard Marked (5), 
Continuously Displayed, or 

by Command (operator action) 
(6) 

Continuously Displayed or 
Via Menu (display) or 

Print Option (8) 

CC number or 
corresponding CC 
Addendum (4) 

Hard-Marked Hard-Marked 
or Continuously Displayed 

Hard-Marked (7) or 
Continuously Displayed 

The r equired i nformation shall be  s o l ocated t hat i t i s r eadily o bservable w ithout t he ne cessity o f the 
disassembly of a part requiring the use of any means separate from the device. 

(Added 201X) 
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Table G-S.1. Notes on Identification 
For Devices Manufactured on or after January 1, 201X 

1. 

- 

The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.”  These terms may be 
followed by the word “Number” or an abbreviation of that word. 

- 

The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or 
No.). 

 

The abbreviation for the word “Model” shall be “Mod” or  “Mod.”  Prefix lettering may be initial 
capitals, all capitals, or all lowercase. 

2. 

- 

Except for equipment with no moving or electronic parts, the serial number shall be prefaced by words, 
an abbreviation, or a symbol, that clearly identifies the number as the required serial number. 

 

Abbreviations f or t he w ord “ Serial” s hall, a s a  minimum, begin w ith t he l etter “ S,” a nd 
abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, SN, 
Ser. No., and S. No.). 

3. 

- 

Metrologically s ignificant software s hall b e c learly id entified w ith t he s oftware version.  T he 
identification may consist of more than o ne part but one part s hall be d edicated to t he metrologically 
significant portion. 

- 

The ve rsion or  r evision i dentifier s hall b e p refaced b y w ords, an  ab breviation, or  a s ymbol, t hat 
clearly identifies the number as the required version or revision. 

- 

Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 
followed by the word “Number.” 

- 

Abbreviations for the word “Revision” shall, as a minimum, begin with the letter “R” and may be 
followed by the word “Number.” 

 

The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or 
No.). 

4. 

- 

An NTEP CC number or a corresponding CC Addendum Number for devices that have a CC.  The CC 
Number or a corresponding CC Addendum Number shall be prefaced by the terms “NTEP CC,” “CC,” 
or “Approval.” 

- 
These terms may be followed by the word “Number” or an abbreviation of that word. 

 

The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or 
No.). 

5. 

 

If the manufacturer declares that the primary sensing element “software” is integral, has no end user 
interface a nd no  pr int c apability, t he v ersion/revision s hall be  hard-marked on t he d evice.  Example:  
Primary sensing element may be Positive Displacement (P.D.) meter with integral correction, digital load 
cell (only for reference, not limiting). 

6. 
 

Information on how to obtain the Version/Revision shall be included on the NTEP CC. 

7. 
 

Hard-marking of the CC Number is permitted if no means of displaying this information is available. 

8. Information on how to obtain the name, initials, or trademark of the manufacturer or CC holder, model 
designation, and software version/revision information shall be included on the NTEP CC. 

(Added 201X) 
 
Background/Discussion:  In 2005 , the B oard o f D irectors es tablished a n NTETC S oftware S ector.  O ne o f t he 
Sector’s tasks i s t o de velop a  c lear u nderstanding of  t he u se of  software i n t oday’s weighing a nd measuring 
instruments. 
 
During its October 2007 meeting, the Sector discussed the value and merits of required markings for software.  This 
included t he p ossible d ifferences i n some t ypes o f d evices an d marking r equirements.  After h earing several 
proposals, the Sector agreed to the following technical requirements applicable to the marking of software. 
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1. The NTEP CC Number must be continuously displayed or hard-marked; 
 
2. The version must be software-generated and shall not be hard-marked; 
 
3. The version is required for embedded (Type P) software; 

 
4. Printing the required identification information can be an option; 

 
5. Command or operator action can be considered as an option in lieu of a continuous display of the required 

information; and 
 

6. Devices with Type P (embedded) software must display or  hard-mark make, model, S.N. to comply with 
G-S.1. Identification. 

 
At the 2008 NCWM Annual Meeting, the Committee heard comments from the former NTETC Software Sector 
Chairman indicating that the Sector had completed its review of this item and could not develop it any further during 
its May 2008 S ector meeting.  H e requested that the Committee consider moving t he item from the D eveloping 
section of t he a genda a nd make it  a n Informational ite m on the C ommittee’s agenda to f acilitate discussion a nd 
comment o n t he p roposed l anguage.  C onsequently, t he Committee a greed t o f orward t he i tem t o t he r egional 
weights and measures associations for consideration and included this item on its 2009 Interim Agenda. 
 
After t he 2008 Annual Meeting, W MD r eviewed the following S oftware S ector P roposal t o a mend 
G-S.1. Identification and/or G-S.1.1. Location of Marking I nformation for Not-Built-for-Purpose, Software-Based 
Devices in the Committee’s 2008 Interim Report: 
 

Method NTEP CC No. Make/Model/Serial No. Software 
Version/Revision 

TYPE P electronic devices shall meet at least one of the methods in each column: 
Hard-Marked X X Not Acceptable1 
Continuously Displayed X X X 
By command or operator action Not Acceptable Not Acceptable X2 
1

 

 If the manufacturer declares that the primary sensing element “software” is integral, has no end user interface and 
no print capability, the version/revision shall be hard marked on the device.  E xample:  P rimary sensing element 
may b e P ositive D isplacement (P.D.) m eter with i ntegral co rrection, d igital l oad cel l ( only f or r eference, not 
limiting). 

2

 
 Information on how to obtain the Version/Revision shall be included on the NTEP CC. 

Metrologically significant software shall b e cl early i dentified with t he s oftware version.  T he i dentification may 
consist of more than one part, but one part shall be only dedicated for the metrologically significant portion. 
 

Method NTEP CC No. Make/Model Software 
Version/Revision 

TYPE U electronic devices shall meet at least one of the methods in each column: 
Hard-Marked X X 3 Not Acceptable 
Continuously Displayed X X X 
Via Menu (display) or Print Option Not Acceptable X X4 4 
3

 
 Only if no means of displaying this information is available. 

4

 
 Information on how to obtain Make/Model, Version/Revision shall be included on the NTEP CC. 

Metrologically significant software shall b e cl early i dentified with t he s oftware version.  T he id entification may 
consist of more than one part, but one part shall be only dedicated for the metrologically significant portion. 
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WMD ag reed t hat t he p roposed l anguage has merit.  H owever, t he S oftware Sector d id n ot i nclude a  
recommendation on how to incorporate the proposal into existing G-S.1. and G-S.1.1. language.  WMD studied the 
current and proposed language and was not sure how to address the various existing requirements and multiple non-
retroactive d ates.  C onsequently, W MD suggested c hanges t o t he G eneral C ode l anguage o n I dentification b e 
considered in the further review of this item by the Committee.  In brief, the WMD proposed language that divides 
the identification and marking location requirements for a ll devices and separable elements manufactured prior to 
and after a date adopted by the Conference.  WMD developed two versions of proposed Table G-S.1. (with the only 
difference b eing t hat t he r ows an d co lumns ar e r eversed as s hown i n t he Committee’s 2 008 Annual R eport) fo r 
consideration by the Conference and forwarded these to the regional weights and measures associations.  
 
At their September 2008 meetings, the WWMA and CWMA reviewed the WMD suggested changes for G-S.1. and 
Tables G-S.1.a. and G-S.1.b. and supported the proposal to amend G-S.1. and to include the marking requirements 
in a table format similar to other specific device codes.  The WWMA also expressed a p reference for the alternate 
Table G-S.1.a. and recommends that this item remain Informational for further review and discussion. 
 
At their October 2008 Interim Meeting, NEWMA also recommended this item move forward as Informational. 
 
At its  2 008 A nnual M eeting, th e SWMA heard c omments du ring i ts ope n hearings f rom Mr. Gordon J ohnson, 
Gilbarco, p roposing that the words “not a cceptable” i n the t hird column for t he entry “By command or  operator 
action” be replaced with an “X” and a reference to footnote 2.  Mr. Wotthlie, Maryland, stated that he would support 
the change to an “X,” but that a new footnote should be created; Will noted that, if the information is not going to be 
physically marked on a plate, the inspector would need a means to find the information without having to go to a CC 
to find out how to call it up.  The SWMA acknowledged that this variation is already permitted for computer-based 
systems, but acknowledged that additional review is needed before proposing such a change.  The SWMA believes 
that additional input is needed on this issue before it is ready to move forward as a Voting item.  The SWMA S&T 
Committee is interested in comments from other organizations, including SMA on this issue.  Consequently, the 
SWMA made this an Informational item on its agenda. 
 
At t he 2 009 I nterim M eeting, S MA c ommented th at it has c onsistently o pposed ha ving d ifferent r equirements 
between embedded and downloadable/programmable software-based devices and added that it continues to support 
the intent of the proposal and will continue to participate in the Software Sector discussions to develop alternate 
proposals for the marking of  software-based devices.  Several weights and measures o fficials expressed concerns 
that th e p roposed la nguage d oes n ot s pecify h ow th e id entification in formation is  to  b e retrieved if  it is  n ot 
continuously displayed noting this could result in several ways to access the information (e.g., passwords, display 
checks, dropdown menus).  SMA added that the identification location information on the NTEP CC will become 
outdated anytime a manufacturer changes the way the information can be retrieved.  They suggested that a l imited 
number o f methods t o acces s t he i dentification i nformation b e d eveloped an d s pecified as  t he o nly accep table 
methods to  retrieve identification i nformation.  T his would make it  easier for the i nspector to  verify t he r equired 
identification information. 
 
WMD noted that in 1992, the NCWM adopted S&T Committee agenda Item 320-6, S.6.3. Marking Requirements; 
Capacity b y D ivision an d r ecommended t hat T ables S.6.3.a. a nd S.6.3.b. ( note 3) be  i nterpreted to permit the 
required capacity and scale division markings to be presented as part of the scale display (e.g., displayed on a video 
terminal o r i n a l iquid cr ystal d isplay), r ather t han b e p hysically marked o n t he d evice.  W MD ag rees with t he 
interpretation and suggests that this interpretation could be expanded to other marking requirements (e.g., flow rates 
capacity, i nterval, et c.) an d codes o n a cas e-by-case b asis, an d t hat specific l anguage ( based o n t he ab ove 
interpretation) be added to the applicable sections in HB 44. 
 
Software Sector Co-chairman Mr. Jim Pettinato, FMC T echnologies, stated that t he Software Sector recommends 
that this item remain Informational to allow conference members to further study the proposal in order to develop a 
consensus on the format for Table G-S.1. Identification. 
 
The Committee agreed with the format of the first version of Table G-S.1. Identification since the format matches 
the s tyle o f s imilar ta bles i n H B 44.  C onsequently, t he C ommittee a greed t hat t his i tem s hould r emain an 
Informational item for further review.   
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At the 2009 spring Software Sector Meeting, it was noted by several Sector members that the perceived scope of the 
original p roposal h as b een e xtended b y t he modifications made b y W MD a nd n ow a ppears t o ex ceed b oth t he 
purview and the intent of the Sector, and it has become difficult to discern its intentions.  Based on the fact that the 
proposed table seems to have actually made the Sector’s intent less clear, it was proposed by the chair to revisit this 
item in relation to the current text of G-S.1. to clarify exactly what real changes to Handbook 44 would be required 
to achieve the intent of the Sector.  It was also noted that there was some validity to the SMA argument that there is 
no justification for differentiation of marking requirements based on device type (P or U).  After additional lengthy 
discussions, the following modified versions of G-S.1 and or G-S.1.1 were drafted: 
 

G-S.1.  Identification. – All eq uipment, ex cept weights an d separate p arts necessary to t he m easurement 
process but not having any metrological effect and manufactured after January 1, 201X

 

, shall be clearly and 
permanently marked for the purposes of identification with the following information: 

(a) the name, initials, or trademark of the manufacturer or distributor; 
 
(b) a model identifier that positively identifies the pattern or design of the device; 

 
(1) The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.”  These terms 

may be followed by the word “Number” or an abbreviation of that word.  The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.).  The 
abbreviation for the word “Model” shall be “Mod” or “Mod.”  Prefix lettering may be initial 
capitals, all capitals, or all lowercase. 
[Nonretroactive as of January 1, 2003] 
(Added 2000) (Amended 2001) 

 
(c) a nonrepetitive serial number, except for equipment with no moving or electronic component parts and 

not-built-for-purpose software-based software that is not part of a Type P (built-for-purpose) 
device.
[Nonretroactive as of January 1, 1968] 

; 

(Amended 2003 and 201X
 

) 

(1) The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies 
the number as the required serial number. 
[Nonretroactive as of January 1, 1986] 
 

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 
abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, 
SN, Ser. No., and S. No.). 
[Nonretroactive as of January 1, 2001] 

 
(d) the current software version or revision identifier for not-built-for-purpose software-based electronic

[Nonretroactive as of January 1, 2004] 

 
devices; 

(Added 2003) 
 

(Amended 201X) 

(1) The version or revision identifier shall be prefaced by words, an abbreviation, or a symbol, that 
clearly identifies the number as the required version or revision. 
[Nonretroactive as of January 1, 2007] 
(Added 2006) 
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(2) Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 
followed by the word “Number.”  Abbreviations for the word “Revision” shall, as a minimum, 
begin with the letter “R” and may be followed by the word “Number.”  The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). 
[Nonretroactive as of January 1, 2007] 
(Added 2006) 

 
(e) an NTEP CC number or a corresponding CC Addendum Number for devices that have a CC.  The CC 

Number or a corresponding CC Addendum Number shall be prefaced by the terms “NTEP CC,” 
“CC,” or “Approval.”  These terms may be followed by the word “Number” or an abbreviation of that 
word.  The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” 
(e.g., No or No.) 
[Nonretroactive as of January 1, 2003] 

 
The r equired in formation s hall b e s o lo cated th at it is  r eadily o bservable without th e n ecessity o f th e 
disassembly of a part requiring the use of any means separate from the device. 
(Amended 1985, 1991, 1999, 2000, 2001, 2003, and, 2006 and 201X

 
) 

G-S.1.1.  Location Method of Marking Information for Not-Built-For-Purpose all Software-Based 
Devices. – For not-built-for-purpose, software-based

 

 devices manufactured after January 1, 201X, 
either: 

(a) The required information in G-S.1. Identification. (a), (b), (d), and (e)

 

 shall be permanently 
marked or continuously displayed on the device; or 

(b) The CC Number shall be: 
 

(1) permanently marked on the device; 
 
(2) continuously displayed; or 

 
(3) accessible through an easily recognized menu and, if necessary, a submenu.  Examples of 

menu and submenu identification include, but are not limited to, “Help,” “System 
Identification,” “G-S.1. Identification,” or “Weights and Measures Identification.” 

 
Note:  For (b), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) 
shall be listed on the CC, including information necessary to identify that the software in the device is 
the same type that was evaluated. 

[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 2006 and 201X

 
) 

The Sector noted that though currently it is allowable to display the CC number via a menu, there has been some 
challenges locating this information in the field due to the vagueness of the term “easily recognized.”  Hence, since 
it is left to the interpretation of the NTEP laboratory to ascertain whether a d evice’s method for displaying the CC 
number meets the requirements, this vagueness has not been addressed in this new recommendation. 
 
Mr. John R oach ( California NTEP L ab) i ndicated t hat i f t he p roposed t able, or s ome v ersion t hereof, i s not 
eventually included as part of G-S.1. that it may be useful to incorporate a suitable table into Publication 14. 
 
The Software Sector concluded that it does not wish to debate the merits of general marking requirements beyond 
that r elated t o software i dentification a nd wishes o nly to address co ncerns r elated s pecifically to s oftware.  The 
Sector feels its proposed changes above better reflect the Sector’s position.  T he Sector suggests that the following 
simplified v ersion may b etter s uit th e p urpose if  W MD, and th e C ommittee b elieves a ta ble o utlining g eneral 
marking requirements would clarify the intent of paragraph G-S.1.  
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Table G-S.1.a Identification 
for Devices Manufactured  on or after January 1, 201X 

Required Marking 
Full Mechanical Devices 

and Separable Mechanical 
Elements 

Electronic Devices, 
Software Based 

Manufacturer or CC holder ID Hard Marked 
Hard M arked, Continuously D isplayed, or 
Via M enu ( display) o r by c ommand o r 
operator action 

Model identification Hard Marked 
Hard M arked, Continuously D isplayed, or 
Via Menu (display) or by command (operator 
action) 

 

 
Serial number Hard Marked Hard Marked, Continuously Displayed 1 

 

 

Metrologically S ignificant 
Software version Not Applicable Continuously D isplayed, V ia M enu ( display) 

or by command (operator action) 2 

CC number Hard Marked 
Hard Marked or Continuously Displayed, or 
Via Menu (display) or by command (operator 
action)3 

1

 
Type ‘U’ devices need not have a non-repetitive serial number. 

2

 

If t he manufacturer d eclares t hat t he primary s ensing el ement “ software” i s i ntegral, h as n o en d u ser 
interface a nd n o p rint ca pability, t he v ersion/revision s hall be h ard marked o n t he d evice.  Example:  
Primary sensing element may be Positive Displacement (P.D.) meter with integral correction, digital load cell 
(only for reference, not limiting). 

3If th e CC number i s t o be di splayed v ia menu a nd/or s ubmenu, t he means of a ccess must be easily 
recognizable. In addition, instructions on how to obtain the remaining required information not hard-marked 
or continuously displayed shall be included on the NTEP CC. 

(Added 201X) 
 
Note that this new version of the table reflects the aforementioned changes proposed for the language in paragraph 
G-S.1. as well, homogenizing Type P and Type U requirements

 

, with the exception of the serial number requirement 
being waived for s tandalone software.  It was a lso noted that much o f the in formation previously included in  the 
separate proposed Table G-S.1.(b) was r edundant a s it is a lready s tated v erbatim i n th e text of G-S.1; he nce the 
Sector questions the benefit of the WMD - proposed separate Table G-S.1.(b). 

In an April 2009 letter to the Committee, Mr. Patoray, CoC, agrees with the recommendation of the Software Sector.  
In order for CoC to fully endorse this recommendation, CoC suggests one change for the NOTE in G-S.1.1. to read 
as follows: 
 

Note:  For (b), clear instructions for accessing the information required in G-S.1. (a), (b), 
and (d)

 

 shall be listed on the CC, including information necessary to identify that the 
software in the device is the same type that was evaluated. 

In t he “Note” f or paragraph G -S.1.1., there r emains one item that is inconsistent with all other r equirements f or 
marking.  I t is noted that it indicates only the information in G-S.1. (a), (b), and (d), which intentionally leaves out 
information in G-S.1. (c) Serial Number.  It is the position of CoC that there should be NO limitation, which is any 
different from other markings, on the marking of the serial number of a device in the General Code.  As written, it 
would require only the serial number to be permanently marked or continuously displayed. Since this is the General 
Code Section of HB 44, CoC sees no reason to create this limitation.  CoC recommends that this can be handled in 
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the device specific code i f there are any issues that might arise with al lowing the serial number to be display via 
menu.  CoC stated that is could fully support this item incorporating the above change. 
 
At its 2009 Annual Meeting, the CWMA agreed with comments from weights and measures officials that there is a 
need to easily identify the software for the proposed software-based devices, especially during field inspections for 
“Type U” devices.  They believe that a uniform or standard method for easily accessing identification information is 
needed to aid field inspections.  The SMA stated there is no distinction between the proposed Type P and Type U 
devices and marking requirements should be the same for both devices.  It was reported that the Software Sector had 
met a few weeks before the CWMA Annual meeting and that the Sector recommendations would be submitted to 
the committee and its report posted on the NCWM website prior to the NCWM Annual Meeting.  Consequently, the 
CWMA recommends this item remain Informational.   
 
At the 2009 NEWMA Annual Meeting, the members received similar comments from SMA and the Software Sector 
and took no position on this item pending its member review of the Software Sector’s report. 
 
At the 2009 NCWM Annual Meeting, t he Committee reviewed t he recommendations in t he p revious paragraphs 
from:  
 

- the 2009 meeting of the Software Sector,  
 

- a report of the 2009 s pring meeting of the SMA opposing the marking requirement differences for “Type 
P” and “Type U” devices, and  

 
- comments from Mr. Patoray, CoC, supporting the Software Sector’s position with his suggested changes.   

 
During the open hearings, the Committee received comments from the SMA, Stephen Patoray, and the Chairman of 
the Software Sector restating their previous positions and recommendations.   
 
NIST W MD co mmented t hat s ome t erminology i n both t he S oftware S ector’s proposed “ Table G -S.1. 
Identification” may need to be further defined.  F or example, what i s meant b y the term “hard-marked?”  W MD 
believes that “hard marked” is the same as “permanently marked,” which is already used in other sections of HB 44.  
If C ommittee b elieves a  ta ble o utlining g eneral marking r equirements would c larify t he in tent o f G -S.1., WMD 
recommends that the words “hard marked” be replaced by “permanently marked”.   
 
Consequently, the Committee agreed that this item remain Informational and that the regional weights and measures 
associations review the above information and provides the Committee with comments and recommendations. 
 
At its 2 009 I nterim M eeting, t he C WMA had l engthy di scussions a bout pr oviding t he r equired i dentification 
information in a single uniform method.  Some of the topics addressed were: 
 

- A single operation or button is needed to view all software version information.  
 
- Use a single function key to access or continuously display software version information.  

 
- Electronic data for both Type U a nd Type P devices could be  Hard Marked, Continuously Displayed or  

accessed by Command (operator action).  
 

- The data is useless if it is not easy to access in the field.  
 

- Concern about the cost of requiring a single designated button to access software version information.  
 
The CWMA recommends this item remain Informational w ith the f ollowing changes to the C ommittee’s 
recommendations in its 2009 Interim Report: 
 



S&T Committee 2010 Interim Agenda 

  S&T - 23 

1. In proposed paragraph G-S.1.1.(a), add “or accessed by a command (operator action)” and delete 
subparagraph G-S.1.1.(b) (3) to read as follows: 

 
G-S.1.1.  Location of Marking Information for Type U (Not-Built-For-Purpose), Software-Based 
Devices. – For Type U not-built-for-purpose, software-based devices manufactured prior to 
January 1, 201X, 
 

either: 

(a) The required information in G-S.1. Identification. (a), (b), (d), and (e) shall be permanently 
marked or continuously displayed on the device; or accessed by a command (operator action)

 
; 

(b) The CC Number shall be: 
 

(1) permanently marked on the device; 
 

or 

(2) continuously displayed. 
 

2.  Delete note 8 in “Table G-S.1. Notes on Identification.”  
 
3. A mend “Table G -S.1. I dentification .  .  . ” b y d eleting the t hree r eferences t o “via menu d isplay,” “P rint 

Option (8),” adding “by command (operator action),” and deleting the language at the bottom of the table as 
shown in following revised table. 

 
Table G-S.1. Identification 

for Devices Manufactured on or after January 1, 201X 
(For applicable notes, see Table G-S.1. Notes on Identification) 

Required Marking 

Full Mechanical 
Devices and 
Separable 

Mechanical 
Elements 

Type P Electronic Devices 
and Separable Elements 

Type U Electronic Devices 
and Separable Elements 

Name, initials, or 
trademark of the 
manufacturer or CC holder 

Hard-Marked Hard-Marked or 
Continuously Displayed 

Hard-Marked, 
Continuously Displayed, or 

by command (operator 
action) 

Model identification 
information that positively 
identifies the pattern or 
design of the device (1) 

Hard-Marked Hard-Marked or 
Continuously Displayed 

Hard-Marked, 
Continuously Displayed, or 

(operator action) 

Non-repetitive serial 
number (2) Hard-Marked Hard-Marked or 

Continuously Displayed Not Acceptable 

Software version or revision 
(3) Not Applicable 

Hard Marked (5), 
Continuously Displayed, or 

by Command (operator action) 
(6) 

Continuously Displayed or 
(operator action)  

CC Conformance number 
or corresponding CC 
Addendum (4) 

Hard-Marked Hard-Marked 
or Continuously Displayed 

Hard-Marked (7) or 
Continuously Displayed 

(Added 201X) 
 
During the open hearings at the 2009 WWMA Annual Technical Conference, Mr. Straub, speaking on behalf of 
SMA, indicated SMA continues to oppose this item, referring to comments made in conjunction with Item 310-2.  
He also noted that even if the designations of “Type U” and “Type P” were adopted, SMA would continue to oppose 
the pr oposed c hanges t o G -S.1., n oting t hat requirements should a pply e qually to t he t wo di fferent de vice t ypes 
described.  The WWMA al so heard f rom Mr. Johnson, Gilbarco, who ag reed with SMA’s assessment.  H e al so 
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indicated that it would be desirable to have the option of using a menu to provide information, citing increasingly 
limited space in which to provide marking information, and noted it would be virtually impossible for their company 
to provide a full time display. 
 
Based on the comments received and its position on Item 310-2 relative to corresponding definitions for the device 
types r eferenced i n I tem 310 -3, th e W WMA b elieves t his ite m s hould r emain Informational until t he S oftware 
Sector has had an opportunity to review comments from the 2009 NCWM Annual meeting and any comments made 
at subsequent regional weights and measures association meetings. 
 
At its 2009 A nnual Meeting, the SWMA agreed that the Software Sector should continue to work on t he proposal 
until i t a rrives a t s ome final l anguage f or a mending p aragraphs G -S.1. I dentification and G -S.1.1. L ocation of  
Marking Information for Not-Built-For Purpose, Software-Based Devices.  T he Software Sector should work with 
manufacturers in its development of the requirement and any table or other tools should provide further clarity on 
the intent of the marking requirements. 
 
During i ts 2009 I nterim M eeting, N EWMA s tated t hat i s s upports th e Committee’s d ecision to  keep th is ite m 
Informational to allow updated comments from the regional weights and measures associations and other interested 
parties based on information in the summary of the March 2009 meeting of the Software Sector. 
 
Additional background information on this item can be reviewed in the Committee’s 2008 Final Report. 
 
 
310-4 G-A.6. Nonretroactive Requirements (Remanufactured Equipment) 
 
Source:  WWMA and SWMA 
 
Purpose:  Clarify the application o f nonretroactive requirements to devices which have been determined to have 
been “remanufactured.” 
 
Item U nder C onsideration:  Amend H B 44 G eneral Code p aragraph G -A.6. Non r etroactive R equirements by 
adding a new bullet (d) as follows: 
 

G-A.6.  Nonretroactive R equirements. – “Nonretroactive” r equirements ar e en forceable af ter t he ef fective 
date for: 

 
(a)   devices manufactured within a state after the effective date; 
 
(b) both new and used devices brought into a state after the effective date; 
 

and 

(c) devices u sed i n noncommercial ap plications which that are p laced i nto co mmercial use a fter t he 
effective date; 

 
and  

(d) 
 

devices remanufactured after the effective date. 

Nonretroactive requirements are not enforceable with respect to devices that are in commercial service in the 
state as of the effective date or to new equipment in the stock of a manufacturer or a dealer in the state as of the 
effective date.  
[Nonretroactive requirements are printed in italic type.] 
(Amended 1989 and 201X

 
) 

WWMA a nd SWM A proposal: Amend H B 44 G eneral C ode p aragraph G -A.6. b y a dding the w ords “ and 
remanufactured” as follows: 
 

G-A.6.  Nonretroactive Requirements. – “Nonretroactive” requirements are e nforceable after the effective 
date for: 
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(a) devices manufactured  and remanufactured 
 

within a state after the effective date; 

(b) both new, and used, and remanufactured 
 

devices brought into a state after the effective date; and 

(c) devices used in noncommercial applications which are placed into commercial use after the effective 
date.  

 
Nonretroactive requirements are not enforceable with respect to devices that are in commercial service in the 
state as of the effective date or to new equipment in the stock of a manufacturer or a dealer in the state as of the 
effective date.  
[Nonretroactive requirements are printed in italic type.] 
(Amended 1989 and 201X

 
) 

Background/Discussion:  WMD r eceived an  i nquiry from a s tate Weights a nd M easures Director r egarding 
whether a nonretroactive paragraph in the Liquid-Measuring Devices Code of NIST Handbook 44 would apply to a 
remanufactured d evice.  I n r esearching t his i nquiry, W MD d iscovered an  u nintended g ap i n t he G eneral C ode 
requirements relative to remanufactured equipment. 
 

- Paragraph G -S.1.2. R emanufactured D evices an d Remanufactured M ain Elements i s a no n-retroactive 
requirement enforceable as of January 1, 2002.  WMD believes that this paragraph was intended to apply to 
remanufactured devices and remanufactured main elements that have been placed into commercial service 
as of the effective date of the requirement, which is January 1, 2002. 
 

- Paragraph G -A.6. N onretroactive R equirements. (which pr ovides t he v arious c onditions i n which 
nonretroactive r equirements a pply) does n ot include r eferences t o “remanufactured d evices” or 
“remanufactured main elements.”  Bullet (a) (of G-A.6.) references and applies to “manufactured” devices 
within a state.  Appendix D of HB-44 defines a “manufactured” device as any commercial weighing or 
measuring device shipped as new from the original equipment manufacturer (OEM).  B ullet (b) could be 
applied to remanufactured devices that are brought into a state, but could not

 

 be applied to those devices 
installed by a remanufacturer or distributor operating within the state.  Bullet (c) applies to devices placed 
into commercial service that had previously been used in noncommercial applications. 

Since G -A.6. i s silent with r espect t o r emanufactured d evices a nd r emanufactured main el ements, G -S.1.2., in 
WMD’s opinion, cannot be applied.  This was clearly not the intent since, as indicated by its title, it was designed to 
apply to “remanufactured” equipment. 
 
Because remanufactured d evices co mpete with n ewly manufactured devices, W MD b elieves the i ntent of 
G-A.6. Nonretroactive Requirements is intended to include such equipment in the scope of the paragraph.  T hat is, 
remanufactured devices and remanufactured main elements should have to co mply with the most current 
nonretroactive requirements in effect as of the date the devices or elements are remanufactured.  
 
A c hange i s needed to G-A.6. to  c larify t he application o f G-S.1.2. and o ther nonretroactive requirements, which 
WMD believes should apply to remanufactured devices and remanufactured main elements. 
 
An a dditional r eason to adopt t he pr oposed l anguage is t hat t he pr oposed m odification t o G -A.6. would cl early 
support their actions in the event that weights and measures officials are challenged regarding the ap plication of 
G-S.1.2. or other nonretroactive paragraphs,  
 
It should be noted that device owners and remanufacturers may experience difficulty in complying with applicable 
nonretroactive requirements in instances where states have not previously applied them to remanufactured 
equipment.  T he extent to which this has occurred may become more evident as this i ssue is discussed within the 
regional weights a nd measures a nd i ndustry a ssociations a nd a lternatives to  a lleviate th is b urden o n e xisting 
equipment could be considered. 
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While d eveloping this p roposal, W MD co ntacted t wo r etail motor fuel d ispenser ( RMFD) original e quipment 
manufacturers a nd r epresentatives from t hose co mpanies b oth i ndicated t hat r emanufactured R MFD’s should 
comply with the most recent HB 44 nonretroactive requirements in effect as of the date they are remanufactured. 
 
WMD also contacted the chairman of the Remanufactured Device Task Force that was formed by the NCWM BOD 
in 1999.  The chairman indicated, that to the best of his recollection, there was no conscious discussion from the task 
force o f how nonretroactive requirements were to apply to remanufactured equipment.  H e believes that d ifferent 
states may be enforcing nonretroactive requirements differently with respect to remanufactured equipment.   
 
Research i nto p ast N CWM Conference R eports indicates that a p roposal to change the NIST Handbook ( HB44) 
definition of “manufactured device” was adopted by the NCWM in 2001.  The previous definition, shown below and 
identified a s t he “2001 H B44 de finition,” i ncluded t ext which was i ntended ( WMD believes) t o i nclude 
remanufactured devices.  T he new definition deleted that text (“new device or any other device”) to the extent that 
the definition from 2002 forward only applies to devices shipped as new from the OEM.  
 

2001 HB 44 Definition 
 

manufactured d evice.  Any n ew d evice o r an y o ther d evice that has b een r emoved f rom s ervice an d 
substantially altered or rebuilt. 

 
2010 HB 44 definition 

 
manufactured device.  Any commercial weighing or measuring device shipped as new from the original 
equipment manufacturer 

 
The f ollowing is  a  b rief h istory o f paragraph G-S.1.2. Remanufactured Devices and Remanufactured Main 
Elements: 
  

• 1997 – A pr oposal t o a dd a  new pa ragraph a ddressing t he r equired marking on  R MFD’s t hat h ad be en 
resold for placement into service first appeared as an Informational item on the NCWM Specifications and 
Tolerances Committee agenda. 
 

• 1999 – The N CWM ap points a t ask force t o ex amine t he r equired marking i ssues o f r emanufactured 
equipment.  The primary responsibility of the task force was to develop a marking requirement proposal for 
NCWM consideration.  
 

• 2001 – The task force proposed to add several new definitions and a General Code requirement (G-S.1.2.) 
to N IST H andbook 44.   They a lso pr oposed c hanging the de finition o f “manufactured de vice” which 
already appeared in HB 44.  Of importance, they removed from the definition language that linked devices 
that had been substantially altered or rebuilt to G-A.6. 
 

• 2002 – The f irst year t he marking r equirement for r emanufactured d evices an d r emanufactured main 
elements appeared in HB 44 along with new definitions.   

 
The proposed change will clarify how nonretroactive paragraphs apply to remanufactured equipment. 
 
WMD notes that the issue of applying G-A.6. to remanufactured equipment is separate from that of determining 
when a d evice o r el ement h as be en “ remanufactured.”  D efinitions f ound i n Appendix D  of  HB 44 a long with 
guidance developed by the NCWM Remanufactured Equipment Task Force can be used to assist jurisdictions in 
determining when a device or main element has been “remanufactured.”  The proposed change does not s uggest 
changing these tools or their application.  The proposed change is only to clarify the application of G-A.6. to devices 
that have been determined to have been “remanufactured.” 
 
Even i f t he pr oposed di rection of  s olving th is p roblem i s n ot s upported a s written, W MD b elieves th at s ome 
alternate language needs to be added to G-A.6. to clarify its application to remanufactured equipment. 
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At its 2009 Interim Meeting, the CWMA recommended that this item be given Developmental status.  The CWMA 
states that the following questions need to be addressed prior to considering this as an Informational item. 
 

1. How would the remanufacture date be verified? 
 

2. Is there enough of a metrological change to a device to warrant a new CC? 
 

3. Are the current definitions for remanufactured devices in HB 44 adequate to support this proposal?  
 

4. Would the device be out of service pending a possible NTEP approval?  
 
During their 2009 Annual Meeting, the WWMA and SWMA agreed that nonretroactive requirements are applicable 
to remanufactured equipment that is remanufactured after the effective date.  T he WWMA states i t believes these 
items are competing with new and used devices and should, therefore, be subject to the same requirements.  The 
WWMA and SWMA support the proposed NIST WMD language but ask the Committee to consider the alternative 
language proposed by the CWMA as shown in “Item Under Consideration.” 
 
The WWMA and SWMA recommend the proposal be included as a Voting item on the Committee’s 2010 Agenda. 
 
At its 2009 Interim Meeting, NEWMA stated it does not support this proposal because it is not clear what problem 
the proposal is trying to solve.  Additionally, NEWMA stated that this proposal is redundant, since a remanufactured 
device is considered a new device with its own CC and, therefore, already has to meet code requirements. 
 
 
320 SCALES 
 
320-1A  S.2.3.4. through S.2.3.7. Value o f Tare Indication and Recorded Representations, and Appendix D. 

Definitions for Gross Weight Value, Net Weight Value, Net Weight, Tare, and Tare Weight Value 
 
Source:  2009 Carryover It em 320-1C.  ( This ite m originated from t he NTETC W S and f irst ap peared o n t he 
Committee’s 2007 agenda.) 
 
Purpose: The t are p roposals and pr oposed definitions are i ntended t o provide uniform a pplication o f ta re 
requirements during field inspections and additional support for the requirements for the operation of tare and preset 
tare, indications recorded representation of tare during NTEP evaluation that are currently based on interpretations 
of General Code requirements and NCWM Report of the 65th

 

 Committee on Specifications and Tolerances agenda 
Item 320-1 Tare (Pages 246-218). 

Item Under Consideration:  Add new paragraphs S.2.3.2. through S.2.3.6., and new “gross weight,” “net weight,” 
“net weight value”, “tare,” and “tare weight value” definitions to Appendix D. 
 
Add new paragraphs S.2.3.2. through S.2.3.6. as follows: 
 

S.2.3.4.  V isibility o f O peration. – Operation o f t he t are mechanism shall be v isibly i ndicated o n t he 
instrument.  I n t he c ase o f i nstruments w ith di gital i ndications, t his s hall be  do ne by  marking t he 
indicated net value with the word “NET” or the symbol “N.”  “NET” may be displayed as “NET,” “Net,” 
or “net.”  If a scale is equipped with an indicator that allows the gross value to be displayed temporarily 
while a t are m echanism i s in op eration, t he “N ET” s ymbol shall d isappear w hile t he gr oss val ue i s 
displayed. 

 
(Added 201X) 
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S.2.3.5.  Subtractive Tare Mechanism. – After any tare operation and while tare is in effect, an indicating 
or recording element shall not display nor record any values when the gross load (not counting the initial 
dead l oad t hat has be en c anceled by a n i nitial z ero-setting mechanism) is in e xcess of  105  % of s cale 
capacity after tare has been taken. 

 
(Added 201X) 

S.2.3.6.  Consecutive Tare Operations. – Repeated operation of a tare mechanism (including preset tare) 
is permitted for single transactions with one gross, one net, and multiple tare values.  I f more than one 
tare mechanism is operative at the same time, tare weight values shall be clearly designated (identified) 
with either “T” for tare or “PT” for preset tare, as appropriate, when indicated or printed. 

 
(Added 201X) 

 
S.2.3.7.  Indication and Printing of Weighing Results. 

(a) 

 

Gross w eight values may b e p rinted w ithout an y d esignation or  b y u sing a c omplete w ord o r 
symbol.  For a designation by a symbol, only uppercase “G” is permitted. 

(b) 

 

If only net weight values are printed without corresponding gross or tare values, they may be 
printed without any designation or by using a complete word or symbol.  The complete word 
“Net” or symbol “N ” s hall be u sed t o designate a n et weight as s hown i n S.2.3.3. Visibility of 
Operation.  This applies also where semi-automatic zero-setting and semi-automatic tare 
balancing are initiated by the same key. 

(c) 

 

Gross, n et, o r t are v alues determined b y a  multiple r ange i nstrument o r by a  multi-interval 
instrument n eed n ot b e marked b y a  s pecial d esignation ref erring t o t he ( partial) w eighing 
range. 

(d) 

 

If net weight values are printed together with the corresponding gross and/or tare values, the net 
and t are val ues s hall b e i dentified at  l east b y t he c orresponding s ymbols “N ” an d “T ” or  b y 
complete words using all upper-case l etters, all lower-case l etters, or a  co mbination of upper- 
and lower-case letters. 

(e) If n et w eight v alues a nd t are v alues d etermined b y different t are mechanisms are p rinted 
separately for single transactions with multiple gross, tare, and net values, they shall be suitably 
identified (e.g., vehicle sequentially loaded with mixed commodities). 

 
(Added 201X) 

Add the following new definitions to Appendix D: 
 
gross weight value.  I ndication or recorded representation of the weight of a l oad on a w eighing device, 
with no tare mechanism in operation. [2.20, 2.24] 

 
(Added 201X) 

net w eight ( net mass).  T he w eight of  a c ommodity e xcluding an y materials, s ubstances, or  i tems not 
considered to be part of the commodity.  Materials, substances, or items not considered to be part of the 
commodity include, but are not limited to, containers, conveyances, bags, wrappers, packaging materials, 
labels, individual piece coverings, decorative accompaniments, and coupons, except that, depending on 
the t ype o f s ervice ren dered, p ackaging materials may b e co nsidered t o b e p art o f t he s ervice.  F or 
example, the service of shipping includes the weight of packing materials. [2.20, 2.24] 

 
(Added 201X) 

net weight value.  I ndication or  recorded r epresentation of  t he weight of  a load p laced on  a weighing 
device after the operation of a tare mechanism. [2.20, 2.24] 
(Added 201X) 
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tare.  The weight of packaging material, containers, vehicles, or other materials that are not intended to 
be part of the commodity included in net weight determinations. [2.20, 2.24] 

 
(Added 201X) 

tare weight value.  The weight value of a load determined by a tare mechanism. [2.20, 2.24] 

 
(Added 201X) 

 
Background/Discussion:  Background i nformation on  t his item c an be  f ound i n t he B ackground/Discussion 
paragraphs on agenda Item 320-1A in the 2009 Committee’s Interim and Annual Reports. 
 
During the NIST presentation on Tare during the 2009 Interim Meeting, the Committee heard several questions that 
indicated the need for additional clarification on: 
 

− the justification for limiting the acceptable words and abbreviations for Gross, Tare, Preset Tare, and Net; 
− what is meant by consecutive tare operations; 
− whether or not itemized indications and recorded representations are required for each tare; and 
− whether or not different indications and recorded representations are required for each tare value when tare 

and preset tare are used in the same transaction. 
 
Consequently, the Committee recommended that this proposal remain an Informational item in i ts Interim Report 
and suggested that the WS further clarify the proposed language and consider providing examples of; 1) indications 
and r ecorded r epresentations of t are a nd p reset t are i n co nsecutive t are t ransactions; and 2)   the justification f or 
limiting the acceptable words and abbreviations for Gross, Tare, Preset Tare, and Net. 
 
During the 2009 A nnual M eeting, t he Committee r eceived n o a dditional c omments o n t his pr oposal.  H owever, 
“Tare: ite ms 3 20-1A a nd 320 -1B” on t he 2009 C ommittee’s a genda were not ad opted, and co nsequently, t he 
Committee recommended that the WS discuss and provide the Committee with an update on the WS position on the 
remaining Tare “Information” proposals for the Committee’s 2010 Interim Agenda. 

At its August 2009 Annual Meeting, the WS reviewed the background information regarding comments and actions 
during the 2009 NCWM Annual Meet ing.  T he WS recommends that t he remaining tare i tems (320-1A, 320-1B, 
324-2A, 324-2B, and 324-C in the Committee’s 2009 agenda) should be Withdrawn from the 2010 S&T Committee 
Agenda since the NCWM agreed with the SMA position that the tare proposals are not needed for HB 44. 
 
Based upon comments received during their respective fall 2009 meetings and the 2009 NCWM Annual Meeting, 
the CWMA, WWMA, SWMA, and NEWMA recommends the remaining tare items be Withdrawn from the NCWM 
S&T Committee’s 2010 Interim Agenda. 
 
 
320-1B S.2.4.  Preset Tare Mechanism and Appendix D – Definitions for Preset Tare 
 
Source:  2009 Carryover It em 320-1D.  ( This ite m o riginated f rom t he N TETC W S and f irst a ppeared o n th e 
Committee’s 2007 agenda.) 
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Purpose: The t are p roposals and pr oposed definitions are i ntended t o provide uniform a pplication o f ta re 
requirements du ring field i nspections, allow t he id entification a nd p rinting o f p reset ta res with th e a bbreviation 
“PT,” and additional s upport f or the r equirements for t he o peration o f t are an d p reset t are, i ndications r ecorded 
representation o f t are d uring N TEP ev aluation t hat ar e cu rrently b ased o n i nterpretations o f General Code 
requirements and NCWM Report of the 65th Committee on Specifications and Tolerances agenda item 320-1 Tare 
(Pages 246-218). 
 
Items Under Consideration:  Add new paragraph S.2.4. and new preset tare definitions as follows: 
 

 

S.2.4.  P reset T are Mechanism, O peration. – In a ddition t o t he pr ovisions of  p aragraphs S.2.3. T are 
and S.2.3.1. S cale I nterval, a p reset t are m echanism may b e o perated t ogether w ith o ne o r more t are 
devices provided: 

(a) 
 

the preset tare mechanism complies with paragraph S.2.3.6. Consecutive Tare Operations, 

(b) 

 

the p reset t are o peration ca nnot b e modified o r ca ncelled as  l ong as  an y t are m echanism 
operated after the preset tare operation is still in use, 

(c) 

 

the preset tare a ssociated with a  p rice l ook-up ( PLU) shall be  automatically c ancelled at the 
same time a PLU is cancelled, and 

(d) 

 

the preset tare values are designated by the symbol “PT”; however, it is permitted to replace 
the symbol “PT” with complete words. 

A preset tare may operate automatically only if the preset tare value is clearly identified with the load to 
be measured (e.g., part of the product look-up information). 

 
(Added 201X) 

 

S.2.4.1.  I ndication of  O peration. – It s hall b e p ossible t o t emporarily i ndicate t he p reset t are v alue 
(e.g., pressing a t are d isplay b utton or  b y i ndicating a  n egative n et w eight w ith n o l oad on  t he l oad-
receiving el ement).  In ad dition t o t he p rovisions of  p aragraph S.2.3.7. I ndication a nd P rinting o f 
Weighing Results, the net value and at least the preset tare value is printed, with the exception of: 

(a) 

 

a C lass II or  a Class III i nstrument a nd point-of-sale s ystems w ith a maximum c apacity n ot 
greater than 100 kg (200 lb) used in direct sales to the public, 

(b) 
 

price computing scales, and 

(c) nonautomatic weigh/price labeling scales. 

 
(Added 201X) 

Add new preset tare definitions to Appendix D as follows: 
 
preset tare.  A numerical value, representing a weight that is entered into a weighing device (e.g.,  via 
keyboard entry, recalling from stored data, or entered through an interface) and is intended to be applied 
to weighings without determining individual tares. 

 
(Added 201X) 

 

preset tare mechanism.  A  part of a weighing system for subtracting a preset tare value from a gross or 
net weight value and indicating the result of the calculation as a net weight.  The weighing range for net 
loads is reduced accordingly. 
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Types of preset tare mechanisms include: 

 

keyboard tare.  The operation of keys on a keyboard.  For example:  On a scale where d = 0.01 
with a t ypical 10-key keyboard with values 0 through 9, pushing nu mbered key  5, or pressing 
the 0 then 5 keys results in a 0.05 tare value. 

 

digital tare.  B y the repeated operation of a particular key, tare values are entered in amounts 
equal t o t he val ue of  a s cale d ivision.  F or e xample, on  a 25  lb x 0.01 lb s cale, each t ime a  
specifically marked key i s d epressed, a  t are i s en tered eq ual t o 0. 01 lb.  I f t hat k ey w ere 
depressed five times, the tare value would be equal to 0.05 lb. 

 

programmable tare.  P reset (predetermined) tare values that are stored in memory for multiple 
transactions.  They may be part of the product information on PLU (product look-up), preset 
product, or tare keys. 

 

stored t are.  P reset ( predetermined) t are v alues t hat a re s tored i n memory f or multiple 
transactions and are used predominately in vehicle scale applications. 

 

percentage tare.  A preset tare value, expressed as a percentage (i.e., 5.6 %), that represents the 
percentage of tare material compared to the gross or net weight of the commodity.  A percentage 
tare is one form of proportional tare. 

proportional tare.  A preset tare value, automatically calculated by the scale, proportional to the 
gross weight indicated by the scale.  A proportional tare can be a percentage tare or a fixed tare 
value relative to a range of gross weights (i.e., a 10 g tare for gross weights between 0 and 2 kg, a 
20 g tare for gross weights from 2 and 4 kg, etc.).  A proportional tare is, therefore, not limited to 
being a percentage tare. 

[2.20, 2.24] 
(Added 201X)
 

    

Background/Discussion:  Background i nformation on  t his item c an be  f ound i n t he B ackground/Discussion 
paragraphs on agenda Item 320-1A in the 2009 Committee’s Interim and Annual Reports. 
 
During the NIST presentation on Tare during the 2009 Interim Meeting, the Committee heard several questions that 
indicated the need for additional clarification on the justification for limiting the acceptable words and abbreviations 
for Preset Tare.  Consequently, the Committee recommended that this proposal remain an Informational item in its 
Interim Report. 
 
During the 2009 A nnual Meeting, t he Committee r eceived n o a dditional c omments o n this pr oposal.  H owever, 
“Tare: ite ms 3 20-1A a nd 320 -1B” on t he C ommittee’s 2 009 ag enda were not ad opted an d co nsequently, t he 
Committee recommended that the WS provide the Committee with an update on the WS position on the remaining 
Tare “Information” proposals for the Committee’s 2010 Interim Agenda. 

At its August 2009 Annual Meeting, the NTETC WS reviewed the background information regarding comments and 
actions d uring the 2009 N CWM A nnual Meeting.  T he W S recommends t hat the remaining tare i tems (320-1A, 
320-1B, 324-2A, 324-2B, and 324-C in the Committee’s 2009 agenda) should be Withdrawn from the 2010 S &T 
Committee A genda since t he N CWM ag reed with t he S MA p osition t hat t he t are p roposals ar e n ot n eeded f or 
HB 44. 
 
Based upon comments received during their respective fall 2009 meetings and the 2009 NCWM Annual Meeting, 
the CWMA, WWMA, SWMA, and NEWMA recommends the remaining tare items be Withdrawn from the NCWM 
S&T Committee’s 2010 Interim Agenda. 
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320-2 S.2.1.7. Automatic Zero-Setting Mechanism 
 
Source:  2009 Carryover Item 320-3.   This item originated from the NTETC Weighing Sector and S&T Committee 
and first appeared on the Committee 2009 Interim Agenda. 
 
Purpose:  Many scales throughout the world are equipped with an automatic zero-setting feature that is typically 
disabled for the U.S. marketplace.  This feature is not addressed or defined in HB 44, is not listed on NTEP CCs.   
 
This proposal is intended to:  
 

1. Establish automatic zero-setting limits to be consistent with the international recommendations in OIML 
R 76, 

 
2. Add a new definition for automatic zero-setting mechanism, 
 
3. Amend the d efinition for a utomatic z ero-tracking mechanism b y d eleting “automatic” since t he word i s 

repeated in the definition,  
 
4. Move t he definition for automatic zero-tracking mechanism t o a stand-alone d efinition as to  clarify t hat 

zero tracking does is intended to maintain a zero condition and not set the device to zero, and  
 
5. Move the current definition for initial zero-setting mechanism under the broad definition of “zero-setting 

mechanism.” 
 
Item Under Consideration:  Add a new paragraph S.2.1.7. and definition for Automatic Zero-Setting Mechanism 
as follows: 
 

 

S.2.1.7.  A utomatic Zero-Setting Mechanism. – If equipped, an automatic zero-setting mechanism shall 
operate only when the indication has remained; 

(a) 
 
stable according to S.2.5. Damping Means, and 

(b) 
 

below zero for at least 5 seconds. 

The maximum effect of automatic zero-setting mechanism is limited to 4 % of the nominal capacity of the 
scale and is a sealable parameter. 

 
(Added 201X) 

Amend paragraph S.2.1.3.3. as follows: 
 

S.2.1.3.3. Means to Disable Automatic Zero-Tracking and Automatic Zero-Setting Mechanisms on 
Class III L Devices. – Class III L devices equipped with an automatic zero-tracking and automatic zero-
setting mechanisms shall be designed with a sealable means that would allow zero-tracking and automatic 
zero-setting
[Nonretroactive as of January 1, 2001] 

 to be disabled during the inspection and test of the device. 

 
(Amended 201X) 

Amend H B 44 A ppendix D by  adding a  ne w de finition f or a utomatic z ero-setting m echanism, m ove the 
current d efinition f or i nitial zero -setting mechanism unde r t he br oad heading o f t ype o f z ero-setting 
mechanism, and move the definition for a utomatic zero-tracking mechanism to a stand-alone de finition as 
follows: 
 

zero-setting mechanism.  Means p rovided t o at tain a  zer o b alance i ndication with no l oad o n t he 
load-receiving element.  Four Three types of these mechanisms are: [2.20] 
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automatic zero-setting mechanism.  Automatic means provided to maintain the zero balance 
indication without the intervention of an operator. [2.20, 2.22, 2.24] 

 
(Added 201X) 

 

automatic zero-tracking mechanism.  Automatic means provided to maintain the zero balance indication, 
within certain limits, without the intervention of an operator. [2.20, 2.22, 2.24] 

initial zero-setting mechanism.  Automatic means p rovided to  set the indication to  zero a t the time the 
instrument is switched on and before it is ready for use. [2.20] 
(Added 1990) 
 
manual zero-setting mechanism.  Nonautomatic means provided to attain a zero balance indication by the 
direct operation of a control. [2.20] 
 
semiautomatic zero -setting mechanism.  Automatic means p rovided t o at tain a d irect zer o b alance 
indication requiring a single initiation by an operator. [2.20] 

 
(Amended 2010) 

automatic zero-tracking mechanism.  Automatic means provided to maintain the zero balance indication, 
within certain limits, without the intervention of an operator.  See “automatic zero-tracking mechanism” 
under “zero-setting mechanism.”[2.20, 2.22, 2.24] 

 
(Amended 2010) 

Background/Discussion:  At its 2008 Annual Meeting, the NTETC WS discussed an issue on an increasing number 
of scales submitted for NTEP evaluations that i nclude an “automatic zero-setting” feature not addressed in NIST 
HB 44.  It h as b een noted t hat many d evices ar e b uilt for a g lobal m arketplace an d t hat t he o peration o f t his 
“automatic zero-setting” device may b e functional on the device when i nstalled in the United S tates.  C urrently, 
HB 44 does not define this function and NCWM Publication 14 has no test to determine if the device submitted for 
evaluation has such a  function, or i f it  is  sealable.  Additionally, NTEP reported that, on a scanner/scale that had 
been submitted for NTEP evaluation, the automatic zero-setting feature was discovered and found to work in both 
the p ositive an d negative d irections a nd co uld b e act ivated o r d eactivated without b reaking a security s eal o r 
changing the a udit tr ail in formation.  T he operation o f the feature i n t he positive di rection does not even comply 
with R  76.  C ompetitors h ave al so co mmented t o N TEP t hat t hey had t o disable t his f eature b ecause i t was n ot 
allowed by other NTEP weighing labs. 
 
In the past, several of the NTEP labs, when asked about this “feature,” have indicated that since it does not meet the 
definition of an “automatic zero-tracking mechanism,” it is not allowed.  Additionally, the NTETC WS agreed that 
HB 44 d oes n ot c learly s tate th at th is f unction is  n ot a llowed.  This le d to  in correct i nterpretations o f 
Section 2.20. Scales p aragraphs S.1.1.(c) ( Zero I ndication – “. .  .  r eturn t o a  c ontinuous z ero i ndication”) a nd 
S.1.1.1.(b) ( Digital I ndicating E lements – “a device shall either automatically maintain a “center-of-zero” 
condition. . .”) and could also be interpreted to allow the automatic zero-setting device as described in R 76.  T his 
interpretation was not the intent of the HB 44 requirements referenced above. 
 
The WS concluded the following: 
 

1. There i s a p roblem t hat needs t o b e s olved, based on  t he current i nformation or  l ack of  i nformation i n 
HB 44. 

 
2. There are no technical reasons why the feature automatic zero-setting as described in OIML R 76 should 

not be included in NIST Handbook 44. 
 
3. The f eature may not b e s uitable f or al l ap plications i f it i s a llowed to  f unction with b oth p ositive a nd 

negative weight indications. 
 



S&T Committee 2010 Interim Agenda 
 

S&T - 34 

4. Language will need to be developed for NCWM Publication 14 to either test for the correct function of 
“automatic zero-setting” or test to determine that the device does not have “automatic zero-setting” and it is 
a sealable parameter. 

 
The WS established a small WG to develop language to be submitted to the NCWM S&T Committee and to make a 
recommendation a ddressing t he s uitability o f scales with th e c apability to  a utomatically set a  p ositive weight 
indication t o z ero.  This gr oup, which i ncluded Mr. Scott D avidson ( Mettler-Toledo), Mr. Scott H enry (N CR), 
Mr. Steve Cook (NIST Technical Advisor), and Mr. Stephen Patoray (CoC, LLC), volunteered to develop a proposal 
for t he S &T C ommittee.  ( Todd L ucas, Ohio NTEP la boratory, a nd J im T ruex, N TEP A dministrator, a lso 
contributed t o t he di scussions a nd s ubsequent pr oposal.)  A dditionally, t he WS agreed t o review t he l anguage 
developed by the WG to confirm its support of the proposed language. 
 
In the process of developing the proposal, the WG recommended the following: 
 

1. Make the proposal to add automatic zero-setting “retroactive” since the group is aware that the feature has 
been included on several scales for nearly 20 years and may not have been activated.  The group considered 
alternate retroactive dates, but felt that the proposed requirements for the feature should be applicable to all 
scales incorporating this feature.  A dditionally, NCWM Publication 14 NTEP technical policies state that 
only the standard features and options that have been evaluated will be included on the CC.  As a result, an 
NTEP applicant will have to submit an application to NTEP in order to have the automatic zero-setting 
feature listed on an existing CC. 

 
2. The automatic zero-setting mechanism shall be limited to operating only when the scale indication is below 

zero.  The group discussed allowing the feature to operate in both directions.  Although there may be valid 
reasons for a llowing it in  the positive direction, the group felt that legitimate objects on a s cale could be 
inadvertently (or intentionally) zeroed without an obvious indication to the customer or operator when the 
scale was indicating zero at the start of a transaction. 

 
3. The au tomatic zer o-setting mechanism s hould b e co nsidered as  a “sealable p arameter” s ince t here ar e 

applications where i t is r equired t o b e d isabled, o r s cale p arameters, such as  t he time b efore i nitiating 
automatic zero-setting, motion detection, and capacity limitations can be adjusted beyond the requirements 
in the proposal. 

 
4. Publication 14 evaluation and field examination procedures should be amended to verify that the automatic 

zero-setting mechanism c annot s et th e s cale to  a  z ero in dication in  le ss th an f ive s econds; it c an o nly 
operate if it complies with motion detection requirements, and its effect on the nominal scale capacity is no 
larger than 4 %. 

 
5. The au tomatic zer o-setting mechanism should be  c apable of  be ing di sabled f or t esting purposes f or the 

same reasons that zero-tracking is capable of being disabled for Scales Code Class III L devices. 
 
6. The group noted the current definition for initial zero-setting mechanism as a type of zero mechanism and 

should be included with the definition on zero-setting mechanism as shown in the recommendation. 
 
7. The Committee is asked to consider recommending changing “automatic zero-tracking” to “zero-tracking” 

throughout the weighing codes in order to reduce confusion with the term and definition for “automatic 
zero-setting.”  Additionally, t he word “automatic” i s r edundant f or zer o-tracking s ince it i s used in its  
definition. 

 
The WG did not have sufficient time to both develop the proposal and ballot the NTETC WS prior to the cutoff date 
for submitting items to the Committee.  T he responses to the ballot indicated that eight WS members responded to 
the ballot of which six voted in favor of the proposed language.  It should be noted that two of the affirmative votes 
stated th at th eir v ote was p rovisional o n th e b asis t hat t he r eference to  th e 4  % o f s cale c apacity li mitation b e 
removed from the proposal.  Two members opposed that item stating that the language should not be rushed through 
the S&T Committee and that the feature should operate with either negative or positive weight indications. 
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At the 2009 NCWM Interim Meeting, the Committee heard comments from the SMA stating that it was in favor of 
the proposal, provided the reference to the 4 % of scale capacity limitation is removed from the proposal.  Mr. Paul 
Lewis, R ice Lake W eighing, recommended t hat the proposal be d iscussed b y the regional weights an d measures 
associations before it is ready for a vote.  Mr. Ted Kingsbury, Measurement Canada (MC), stated that the language 
in the proposal is identical to Canadian requirements and that it is consistent with the recommendations in R 76.  
Any changes to the proposal involving the 4 % capacity limitation and the ability to operate in the positive direction 
would r equire th at M C p erform a dditional te sting for d evices s ubmitted u nder t he U nited S tates/Canada M utual 
Recognition Agreement.  Mr. Flocken, Mettler-Toledo, also pointed out the inclusion of the term and definition for 
“automatic zero-tracking mechanism” should stand-alone and not be included as a type of zero-setting mechanism in 
order to be consistent with OIML R 76.  Mr. Cook, NIST Technical Advisor, added that he had received an earlier 
comment that the word “automatic” should be deleted from the term since the word is used in the definition and that 
it is not used in the corresponding term in R 76 and suggested that the Committee consider developing a proposal to 
delete the word “automatic” in the term “automatic zero-tracking” throughout HB 44. 
 
The Committee reviewed the WS ballot results and comments it received during the open hearing.  The Committee 
agreed that there was no clear consensus among the WS members and recommended that this proposal remain an 
Informational item.  T he Committee agreed with Mr. Flocken to move the definition of “automatic zero-tracking.”  
The Committee also asked that the NTEP labs and the WS further discuss this item, develop a consensus position, 
and forward i ts recommendations to the Committee and that they al so consider the suggestion from Mr. Cook to 
amend the term “automatic-zero tracking.” 
 
At its 2009 Spring Meeting, SMA opposed the language in the Interim Report and took the position that to be fair to 
the buyer and seller, the recommendation should include the ability to zero the indication in both a positive and 
negative direction. 
 
During their 2009 Annual Meetings, CWMA and NEWMA heard comments from SMA in opposition of this item.  
Other comments supporting the proposal indicated there is a p otential to zero off a load intended to be weighed if 
the f eature were al lowed t o be o perate i n th e p ositive d irection.  It w as a lso r eported th at te st weights were 
inadvertently zeroed during a routine increasing-load by several NTEP certified scanner/scales that were configured 
with this feature (i.e., zero-setting was configured to operate in the positive direction).  Consequently, the CWMA 
agreed t hat a utomatic zer o-setting mechanism s hould o perate o nly i n a  negative c ondition o r t hat the feature be 
prohibited, and they recommended t he i tem stay “Informational.”  NEWMA s upports t he c ontinued r eview, 
comments, and work on this item. 
 
During the 2009 NCWM Annual Meeting open hearing, the Committee heard support of the SMA position on this 
item from several scale manufacturers.  WMD stated that if the Committee chooses to allow automatic zero-setting 
feature, t he l anguage s hould be c onsistent with R76 i n r egards t o t he stipulation that o nly the ne gative w eight 
indication permitted to automatically rezero and added that there is too great a potential for a load that is intended to 
be weighed to be unintentionally (or fraudulently) zeroed.  Should the Committee choose to not allow this feature, 
WMD r ecommends t hat t he C ommittee d evelop a p roposal t hat ex pressly p rohibits t he au tomatic zer o-setting 
feature.  In either case, access to enable or disable the feature should be protected by an approved security means on 
any scale that can be configured with this feature.  Additionally, the Committee agrees that the WS needs support 
from H B 44 i n order t o ev aluate the feature if the requirement is a dopted or verify that it can be disabled if  the 
feature is to be prohibited on weighing devices. 
 
The Committee agreed to leave this proposal on the agenda as an Informational item and requested that the NTETC 
WS discuss t he c omments a nd s uggestions from t he 2 009 I nterim a nd Annual M eetings a nd pr ovide a dditional 
feedback to the Committee on the recommendation that ei ther supports the proposal or recommends language for 
HB 44 prohibiting the feature.   
 
At the August 2009 NTETC WS Meeting, the N IST T echnical Advisor pr ovided t he W S with an up date o n the 
status and additional d iscussions on th is item since the 2009 Interim and Annual Meetings and suggested that the 
WS develop a consensus position on this item and forward its conclusion to the S&T Committee.  The WS discussed 
the following possible positions to forward to the S&T Committee.   
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1. Allow the feature to operate only when below zero with a capacity limit (as shown in 2009 NCWM Annual 
Report Committee Recommendation). 

 
2. Consider the Spring 2009 SMA position to allow the feature to operate in either direction with no capacity 

limit. 
 
3. Consider HB 44 language to prohibit the feature.  
 
4. Make no changes to HB 44. 
 
5. Make an alternate suggestion to amend the proposal by limiting the feature to Point-of-Sale systems 

interfaced with scales. 
 
The WS discussed the options in great detail and reached a consensus among the attendees that this feature does not 
have any value in the U.S. marketplace, and can potentially facilitate inaccurate weight determinations against either 
the buyer or the seller.  The WS changed its 2008 pos ition and now recommends that no changes are needed in to 
address this feature in HB 44. 
 
At its 2009 Interim Meeting, the CWMA recommended that this item remain “Informational.”   T he CWMA added 
that this feature should be disallowed and recounted comments from its 2009 Annual Meeting about the accidental 
zeroing of weights during an inspection.  The CWMA believes that the potential for this to happen still exists. 
 
During t he ope n hearings a t t he 2009 W WMA Annual Technical C onference, Lou S traub, representing S MA, 
indicated th at S MA o pposes th is ite m, n oting th at a  s cale s hould b e a ble to  z ero o ff lo ads in  b oth p ositive a nd 
negative directions.  Darrell Flocken, speaking on behalf of the WS, indicated that the WS originally proposed this 
issue t o ad dress a s ituation in which o ne co mpany’s d evice was p ermitted t o au tomatically r e-zero u nlimited 
amounts of weight from the scale after a programmable period of time.  While the WS was not comfortable with the 
operation of this feature when it was ultimately brought to  light, they made an a ttempt to propose the addition of 
language t o N IST H andbook 4 4 t o r ecognize t he feature i n o rder t o av oid p utting other manufacturers at  a 
competitive d isadvantage.  After much d iscussion a nd he aring many c omments o n this i ssue, t he WS has s ince 
reconsidered its  p osition a nd b elieves th at its  o riginal in clination to  o ppose th e r ecognition o f th e feature was 
correct.  The WS feels it can address this through the type evaluation process and believes that the proposed changes 
to HB 44 are no longer necessary. 
 
Based u pon t he co mments r eceived d uring t his meeting and t he 2 009 N CWM Annual Meet ing, t he WWMA 
recommends this item and corresponding items in Item 322-1 and Item 324-1 be Withdrawn from the NCWM S&T 
Committee’s 2010 Interim Agenda. 
 
At its 2009 Annual Meeting, the SWMA recommended making the proposal to add a n ew paragraph S.2.1.7. and 
associated definition for Automatic Zero-Setting Mechanism an Informational item.  T he SWMA heard the feature 
conflicts with th e c urrent o peration o f z ero-tracking an d the feature i s n ot cl early d efined.  F urthermore, one 
manufacturer h as co nfigured t he f eature t o o perate w ith b oth p ositive an d n egative weight i ndications, thus 
conflicting with R 76 requirements.  If the NCWM S&T Committee agrees to address this feature, the language 
should harmonize with R 76.   
 
During its 2009 Interim Meeting, NEWMA agreed with the comments and recommendations from the WWMA and 
recommends this item be Withdrawn. 
 
320-3 T.N.4.5.1. Ti me Dependence: Class I I, III, a nd IIII, T.N.4.5.2. Ti me Dependence: Class III L, a nd 

T.N.4.5.3. Zero Load Return: Non-automatic Weighing Instruments.  
 
Source:  National Type Evaluation Technical Committee - Weighing Sector 
 
Purpose:  This proposal is intended to align creep recovery tolerances on scales with the equivalent tolerances for 
load cells that were adopted at the 2009 NCWM Annual Meeting. 
 



S&T Committee 2010 Interim Agenda 

  S&T - 37 

Item U nder C onsideration:  Amend H andbook 44 S ection 2. 20 S cales C ode paragraphs T .N.4.5.1. T ime 
Dependence: Class II, III, and IIII Non-Automatic Weighing Instruments, and T.N.4.5s.2. Time Dependence: Class 
III L Non-Automatic Weighing Instruments, and add new paragraph T.N.4.5.3. Zero-Load Return - Non- Automatic 
Weighing Instruments as follows: 
 

T.N.4.5.1. T ime D ependence: C lass II, I II, a nd IIII N on-automatic We ighing I nstruments. – A 
non-automatic weighing instrument of Classes II, III, and IIII shall meet the following requirements at constant 
test conditions.  During type evaluation, this test shall be conducted at 20 °C ± 2 °C (68 °F ± 4 °F): 

 
(a) When any load is kept on an instrument, the difference between the indication obtained immediately 

after p lacing the load and the indication obs erved during the following 30 minutes shall not ex ceed 
0.5 e.  H owever, t he d ifference b etween t he i ndication obtained at  1 5 minutes a nd t he i ndication 
obtained at 30 minutes shall not exceed 0.2 e. 

 
(b) If the conditions in (a) are not met, the difference between the indication obtained immediately after 

placing the load on the instrument and the indication observed during the following 4 hours shall not 
exceed the absolute value of the maximum permissible error at the load applied. 

 

 

(c) The deviation on returning to zero as soon as the indication has stabilized, after the removal of 
any load which has remained on the instrument for 30 minutes, shall not exceed 0.5 e. 

For a multi-interval instrument, the deviation shall not exceed 0.5 e1 (where e 1 

 

is the interval of the first 
partial weighing range or segment of the scale). 

On a multiple range instrument, the deviation on returning to zero from Max i  (load in the applicable 
weighing range) shall not exceed 0.5 e i  (interval of the weighing segment).  Furthermore, after returning 
to zero from any load greater than Max1 (capacity of the first weighing range) and immediately after 
switching to the lowest weighing range, the indication near zero shall not vary by more than e 1

(Added 2005) (Amended 2006 

 (interval 
of the first weighing range) during the following 5 minutes. 

and 2010
 

) 

T.N.4.5.2.  T ime D ependence: C lass III L N on-automatic We ighing I nstruments. – A no n-automatic 
weighing instrument of Class III L shall meet the following requirements: 

 
(a) When any load is kept on an instrument, the difference between the indication obtained immediately 

after pl acing t he l oad a nd t he indication observed du ring the following 30 minutes shall no t exceed 
1.5 e.  H owever, t he d ifference b etween t he i ndication obtained at  1 5 minutes a nd t he i ndication 
obtained at 30 minutes shall not exceed 0.6 e. 

 
(b) If the conditions in (a) are not met, the difference between the indication obtained immediately after 

placing the load on the instrument and the indication observed during the following 4 hours shall not 
exceed the absolute value of the maximum permissible error at the load applied. 

 

(Added 2005) 

(c) The deviation on returning to zero as soon as the indication has stabilized, after the removal of 
any load which has remained on the instrument for 30 minutes, shall not exceed one-half of the 
absolute value of the applicable tolerance for the applied load for Class III L devices. 

 
(Amended 2010) 

 

T.N.4.5.3. Zero Load R eturn: N on-automatic We ighing I nstruments. – A no n-automatic w eighing 
instrument shall meet the following requirements at constant test conditions.  During type evaluation, this 
test shall be conducted at 20 °C ± 2 °C (68 °F ± 4 °F).  The deviation on returning to zero as soon as the 
indication ha s stabilized, a fter t he r emoval o f a ny l oad w hich ha s r emained o n t he i nstrument f or 
30 minutes shall not exceed: 

(a)  0.5 e for Class I, II, and IIII devices, 
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(b)  0.5 e for Class III devices with 4000 or fewer divisions, 

 
(c)  0.83 e for Class III devices with more than 4000 divisions, or 

 

(d) o ne-half of  t he ab solute val ue of  t he ap plicable t olerance f or t he ap plied l oad f or Class III L 
devices. 

For a multi-interval instrument, the deviation shall not exceed 0.83 e1 (where e1 

 

is the interval of the first 
partial weighing range or segment of the scale). 

On a multiple range instrument, the deviation on returning to zero from Max i  (load in the applicable 
weighing range) shall not exceed 0.83 e i  (interval of the weighing segment).  Furthermore, after returning 
to zero from any load greater than Max1 (capacity of the first weighing range) and immediately after 
switching to the lowest weighing range, the indication near zero shall not vary by more than e 1 (interval 
of the first weighing range) during the following 5 minutes. 

 
(Added 20XX)  

Background/Discussion:   During the 2009 Annual Meeting, the Committee agreed with the comments that the 
relaxation o f t olerances may i mpact e xisting zer o-tracking a nd cr eep r ecovery r equirements for s cales a nd may 
result in increased rejection rates unless the language is amended.   T he Committee encouraged the NTETC WS or 
other interested parties to submit proposals that address areas affected by this change. 
 
The recently adopted changes to zero-load return tolerance for load cell created a t echnical inconsistency between 
load cells and scales that incorporate these scales (i.e., in some cases, the tolerance is larger for the load cell that the 
equivalent tolerance for the scale).  This proposal will correct the inconsistencies to ensure that scales will not fail 
creep recovery due to the increased tolerance applicable to a suitable and appropriate load cell installed in the scale. 
 
At is 2009 m eeting, the NTETC WS reviewed the report of the S&T Committee and the language adopted by the 
NCWM.  The WS noted that the Committee discussion included comments that there is a relationship between load 
creep recovery and a scales ability to return to a zero-balance condition after a load had been on the load-receiving 
element over a  period of t ime, and that the WS s hould r eview t he zero-tracking requirements and creep recovery 
tolerances for scales.   
 
The WS ag reed that HB 44 Scales Code paragraph T .N.4.1. s hould be  amended to c oincide with t he changes t o 
T.N.4.6.   Mr. Nigel Mills (Hobart) submitted a proposal to the WS to amend creep recovery requirements for scales 
to coincide with the creep recovery tolerance adopted for load cel ls.  The WS agreed with the proposed language 
and requested that Mr. Cook (NIST) and Mr. Davidson (Mettler-Toledo) develop the proposal as shown above and 
submit to the Committee. 
 
The WS considered the Committee’s comments on the impact of the amended load cell creep recovery tolerance and 
agreed zer o-tracking r equirements d ue t o manufacturers designing s cales a nd s eparable weighing/load-receiving 
elements with load cell capacities that are typically larger than the scale capacities, and that loading a scale to 90 % 
capacity for 30-minutes (a test conducted during type evaluation) rarely occurs in most Class III applications. 
 
320-4 UR.2.6.  Approaches. 
 
Source:  Western Weights and Measures Association 
 
Purpose:  This pr oposal i s intended t o pr ovide c lear gui delines f or the width, a nd l ength, a  l evel p lane f or 
approaches at temporary vehicle scale installations of less than six months.   
 
Item Under Consideration:  Amend Scales Code paragraph UR.2.6.1. as follows:   
 

UR.2.6.1.  Vehicle Scales. – On the entrance and exit end(s) of a vehicle scale installed in any one location for 
a period of 6 months or more, there shall be a straight approach as follows: 
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(a) the width at least the width of the platform, 
 
(b) the length at least one-half the length of the platform but not required to be more than 12 m (40 ft), and 
 
(c) not less than 3 m (10 ft) of any approach adjacent to the platform shall be constructed of concrete or 

similar durable material to ensure that this portion remains smooth and level and in the on the same 
plane as the platform.  However, grating of sufficient strength to withstand all loads equal to the 
concentrated load capacity of the scale may be installed in this portion.  

 

Any slope in the remaining 
portion of the approach shall ensure (1) ease of vehicle access, (2) ease for testing purposes, and 
(3) drainage away from the scale. 

[Nonretroactive as of January 1, 1976] 

Scales installed in any one location for a period of 6 months or more shall have approaches constructed of 
concrete or similar durable material to ensure that this portion remains smooth and level and in the same 
plane as the platform; however, grating of sufficient strength to withstand all loads equal to the concentrated 
load capacity of the scale may be installed in this portion.   

 
(Amended 1977, 1983, 1993, and 

 
2006, and 201X) 

Background/Discussion:  At i ts 2009 A nnual Meeting, Doug D eiman, Alaska D epartment o f T ransportation 
submitted the above proposal stating that this amendment to Scales Code paragraph UR.2.6.1. will give clear design 
and instruction for approaches a t te mporary vehicle scale i nstallations o f le ss than s ix months.  Currently, HB 44 
leaves approaches for temporary vehicle scales unregulated and does not address: a) safety; b) access to testing; and 
c) scale perseveration issues that were originally considered when adopting UR.2.6.1. in 1975.  Doug added that 
discussions with two scale manufacturers have indicated that there would be universal agreement to this addition to 
the s cale co de.  Additionally, costs t o s cale o wners ar e n ot an ticipated as  manufacturers’ approach installation 
instructions are usually more stringent than this proposed change. The benefits will be measured in greater scale 
longevity, reduced maintenance costs, greater safety for employees, and better access for calibration and testing. 
 
The WWMA agreed to recommend that the NCWM S&T Committee include the above proposal to amend Scales 
Code paragraph UR.2.6.1.  Vehicle Scales, to provide clear guidelines for installing approaches at temporary vehicle 
scale installations of less than six months.   
 

 
321 BELT-CONVEYOR SCALE SYSTEMS 
 
321-1 N.3.1.4. Check for Consistency of the Conveyor Belt Along Its Entire Length 
 
Source:  Carryover Item 321-1.  T his i tem originated from the 2008 Western Weights and Measures Association 
(WWMA) (This item first appeared on the 2008 Committee’s Developing Items Section of its agenda as Item 360-2 
Part 3 Item 2) 
 
Purpose: The BCS Work Group agrees that the existing language in N.3.1.4. results in an excessive allowance for 
the variation in a belt with larger minimum division s izes.  Conversely, the 3 di vision requirement can impose an 
excessively narrow restriction for belt-conveyor scales with smaller minimum divisions.  The proposed amendment 
corrects the issue and makes the allowable variation independent of division size.    
 
Item Under Consideration: Amend NIST Handbook 44, Section 2.21. Belt Conveyor Scales (BCS) Systems Code, 
paragraph N.3.1.4. as follows: 

 
N.3.1.4.  Check for Consistency of the Conveyor Belt Along Its Entire Length. – During a zero-load test, 
the total change indicated in the totalizer during one revolution of the belt shall not exceed 0.18 % of the 
load that would be totalized at scale capacity for the duration of the test.  The end value of the zero-load 
test must meet the ± 0.06 % requirement of paragraphs N.3.1.2. Initial Stable Zero and N.3.1.3. Test for 
Zero Stability. After a zero-load test with flow rate filtering disabled, the totalizer shall not change more 
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than pl us o r minus ( ± 3 d) 3 .0 scale d ivisions f rom its in itial i ndication d uring o ne c omplete belt 
revolution. 
(Added 2002) (Amended 2004

 
 and 201X) 

Background/Discussion:  At its  2007 Annual Meeting, the WWMA received a p roposal from the Belt-Conveyor 
Scale Work Group (BCS WG) to amend paragraph N.3.1.4.  The BCS WG stated that existing language in N.3.1.4. 
results in an excessive allowance for the variation in a belt.  However, for belt-conveyor scales that can benefit from 
a smaller minimum division, the 3-division requirement can impose an excessively narrow restriction.  I t should be 
noted that variations in belt weight tend to be sinusoidal.  In other words, the error caused by belt variations would 
be canceled if t he material test were co nducted using complete revolutions.  The maximum belt variation would 
occur at 0.5, 1.5., 2.5, etc., revolutions.  However, material tests are rarely conducted using complete revolutions of 
the belt. 
 
During the 2008 NCWM Interim Meeting, the Committee was informed that the USNWG on Belt-Conveyor Scales 
was planning to further develop the proposal during their February 2008 meeting.  During that meeting, the WG 
discussed this item and concluded that the language needs further development before a co nsensus can be reached 
and recommended this item remain as a Developing item. 
 
At its 2008 A nnual Meeting, th e W WMA h eard c omments that th e item is  sufficiently d eveloped a nd is  a n 
improvement o ver t he e xisting l anguage i n H B 44.  T he Committee agreed and r ecommended that t his p roposal 
move forward as a Voting item. 
 
During t he 2 009 N CWM I nterim M eeting, t he C ommittee h eard a c omment f rom B ill R ipka, T hermo R amsey, 
supporting t he pr oposal a s written i n t he C ommittee’s r ecommendation a nd a dding that t he c urrent l anguage i n 
HB 44 stating the current 3 scale interval deviation from an initial indication can lead to significant errors in scale 
accuracy.    The Committee agreed with the comments from Bill Ripka and recommended this item move forward as 
a Voting item. 
 
At the 2 009 A nnual Meet ing, t he C ommittee r eceived co mments a nd r ecommendations f rom t he F ebruary 2 009 
meeting of the BCS WG.  The members of the WG came to general agreement that with regard to these systems, the 
conveyor b elt needs t o b e u niform ( minimum va riations in t he weight p er un it o f l ength o f t he b elt), b ut t he 
statement as it exists in the Committee’s Interim Report is not well understood.  The variation during a revolution of 
the belt i s most important and will exhibit the most impact for BCS applications that may use a  portion o f a  belt 
revolution to deliver a  weighment (e.g., 2 .5 belt revolutions).  T his could occur when loading individual trucks or 
railcars, or in some cases, could occur with the quantity for verification testing.  For large quantities, such as loading 
a unit train, the error becomes insignificant. 
 
The BCS WG reported that, after their meeting adjourned, an extended session of the meeting took place with a 
smaller group. The smaller group developed an amended proposal.  However, the smaller group recommended that 
this ite m not

 

 go f orward as  a Voting item, b ut b e gi ven Informational status to  a llow more ti me to  c onsider 
developing a  revised proposal and to conduct additional research the appropriate tolerance.  T he entire BCS WG 
was polled on the smaller group’s recommendation.  Two responses agreed with the recommendation that this item 
needed further review and development and its status be made “Informational.” 

During the o pen 2009 hearing, t he C ommittee r eceived c omments f rom B ill R ipka, T hermo R amsey a nd NIST 
WMD supporting the recommendation from the BCS WG.  The Committee agreed that with the WG that this item 
needs more time to conduct additional research to determine the appropriate tolerance and revise the proposal and 
agreed to keep this item on its agenda as “Informational.”   
 
(See also the Committee’s 2008 Annual Report for additional background information in Developing Item 360-2 
Part 3 Item 2.) 
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322 AUTOMATIC BULK-WEIGHING SYSTEMS 
 
322-1 S.2.1. Zero-Load Adjustment 
 
Source:  2009 Carryover Item 322-1.   This item originated from the NTETC Weighing Sector and S&T Committee 
and first appeared on the Committee’s 2009 Interim Agenda. 
 
Purpose:   This proposal is intended to prohibit the automatic zero-setting m echanism for the same reasons t hat 
zero-tracking i s p rohibited ( incorrect ne t weight d eterminations may o ccur when unintentional a nd unobserved 
zeroing or tracking off of material retained in a hopper). 
 
Item U nder C onsideration:  Amend HB  44 S ection 2.22. A utomatic B ulk-Weighing S ystems b y a mending 
paragraph S.2.1.3.3. as follows: 

 
S.2.1.  Zero-Load Adjustment. – The weighing system shall be equipped with manual or semiautomatic means 
by which the zero-load balance or no-load reference value indication may be adjusted.  An aAutomatic zero-
tracking and automatic zero-setting mechanisms isare
(Amended 201X) 

 prohibited. 

 
Background/Discussion:  At i ts 2008 A nnual Meeting, the NTETC Weighing Sector held a discussion about the 
increasing number of scales submitted for NTEP evaluations that include an “automatic zero-setting” feature, which 
is not addressed in NIST HB 44.  It has been noted that many devices are built for a global marketplace and that the 
operation of  t his “automatic z ero-setting” d evice may b e functional o n th e d evice when i nstalled in  the U nited 
States.  Currently, HB 44 does not define this function.  NCWM Publication 14 has no test to determine if the device 
submitted for evaluation has such a function or if it is sealable.  Additionally, NTEP reported that, on a scanner/scale 
that had been submitted for NTEP evaluation, the automatic zero-setting feature was discovered and found to work 
in both the positive and negative directions and could be activated or deactivated without breaking a security seal or 
changing the audit trail information.   
 
The 2008 NTETC WS established a small WG to develop language to be submitted to the NCWM S&T Committee 
and make recommendations addressing the suitability o f scales with the capability to  a utomatically set a  positive 
weight indication to zero.  The group, which included Mr. Davidson (Mettler-Toledo), Mr. Henry (NCR), Mr. Cook 
(NIST Technical Advisor), and Mr. Patoray (CoC, LLC), volunteered to develop a proposal for the S&T Committee.  
(Mr. Lucas, Ohio NTEP laboratory, and Mr. Truex, NTEP Administrator, a lso contributed to  the d iscussions a nd 
subsequent proposal.)  Additionally, the WS agreed to review the language developed by the WG to confirm its 
support of the proposed language. 
 
In t he p rocess o f d eveloping t he p roposal, t he W G r ecommended t hat t he a utomatic zero-setting mechanism b e 
prohibited for devices covered by Section 2.22. Automatic Bulk-Weighing Systems for the same reasons that zero-
tracking is prohibited (incorrect net weight determinations may occur when unintentional and unobserved zeroing or 
tracking off of material retained in a hopper between drafts). 
 
At the 2009 NCWM Interim Meeting, the Committee agreed that this item should remain as an Informational item 
pending the development of the proposal to add the term “automatic zero-setting mechanism” in agenda Item 320-2. 
 
At the August 2009 NTETC WS Meeting, the N IST T echnical Advisor pr ovided the W S with a n update on  the 
status and additional discussions on this i tem since the 2009 Interim and Annual Meetings, and suggested that the 
WS develop a consensus position on this item and forward its conclusion to the S&T Committee.  The WS discussed 
the possible positions to forward to the S&T Committee (see agenda Item 320-2).   
 
The WS discussed the options in great detail and reached a consensus among the attendees that this feature does not 
have any value in the U.S. marketplace, and can potentially facilitate inaccurate weight determinations against either 
the buyer or the seller.  The WS changed its 2008 position and now recommends that no changes are needed in order 
to address this feature in HB 44. 
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Based u pon t he co mments r eceived at t he 2 009 W WMA Annual T echnical C onference and t he 2009 N CWM 
Annual M eeting, t he WWMA recommends t his i tem a nd c orresponding items i n Item 320-3 and Item 324-1 be  
Withdrawn from the NCWM S&T Committee’s 2010 Interim Agenda. 
 
At i ts 2 009 I nterim M eeting, t he C WMA s upported t he l anguage as  s hown ab ove an d r ecommends t his move 
forward as a Voting item.  
 
During its 2009 Interim Meeting, NEWMA agreed with the comments and recommendations from the WWMA and 
recommends this item be Withdrawn. 
 
See agenda Item 320-2 for additional discussions and background information on the development of this proposal. 
 
324 AUTOMATIC WEIGHING SYSTEMS 
 
324-1  S.2.1.3. Automatic Zero-Setting Mechanism 
 
Source:  2009 Carryover Item 324-1.   This item originated from the NTETC Weighing Sector and S&T Committee 
and first appeared on the Committee’s 2009 Interim Agenda. 
 
Purpose: Automatic zero-setting mechanism is a feature used in many scales throughout the world.  This feature is 
not addressed or defined in HB 44 nor is it listed on NTEP CCs.  This proposal is intended to establish automatic 
zero-setting limits to be consistent with the international recommendations in OIML R 51. 
 
Item U nder C onsideration:  Amend HB  44 S ection 2.24. A utomatic W eighing Systems by a dding new 
paragraph S.2.1.3. as follows: 

 

 

S.2.1.3.  Automatic Zero-Setting Mechanism – If equipped, an automatic zero-setting mechanism shall 
operate only when the indication has remained: 

(a) 
 

stable according to paragraph S.4.2. Damping, and 

(b) 
 

below zero for at least 5 seconds. 

The maximum effect of automatic zero-setting mechanism is limited to 4 % of the nominal capacity of the 
scale and is a sealable parameter. 

 
(Added 201X) 

Background/Discussion:  At i t 2008 Annual Meeting, the NTETC Weighing Sector d iscussed an issue about the 
increasing number of scales submitted for NTEP evaluations that include an “automatic zero-setting” feature not 
addressed i n NIST H B 44.  It h as b een noted t hat many devices ar e b uilt for a global marketplace an d t hat the 
operation of  t his “automatic z ero-setting” d evice may b e functional o n t he d evice when i nstalled in  the U nited 
States.  Currently, HB 44 does not define this function.  NCWM Publication 14 has no test to determine if the device 
submitted for evaluation has such a function or if it is sealable.  Additionally, NTEP reported that, on a scanner/scale 
that had been submitted for NTEP evaluation, the automatic zero-setting feature was discovered and found to work 
in both the positive and negative directions and could be activated or deactivated without breaking a security seal or 
changing the audit trail information. 
 
The 2008 NTETC WS established a small WG to develop language to be submitted to the NCWM S&T Committee 
and make recommendations a ddressing t he suitability o f scales with the capability to  a utomatically set a  positive 
weight indication to zero.  The group (Mr. Davidson, Mettler-Toledo; Mr. Henry, NCR; Mr. Cook, NIST Technical 
Advisor; a nd Mr. Patoray, C onsultants on  C ertification, L LC) v olunteered t o de velop a  pr oposal f or t he S &T 
Committee.  ( Todd L ucas, O hio N TEP la boratory, a nd J im T ruex, N TEP A dministrator, a lso c ontributed to  th e 
discussions and subsequent proposal.)  Additionally, the WS agreed to review the language developed by the WG to 
confirm its support of the proposed language. 
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In the process of developing the proposal, the WG recommended that the automatic zero-setting mechanism should 
be permitted for devices covered by Section 2.24. Automatic Weighing Systems since equivalent requirements can 
be found in OIML R 51 Recommendation for Automatic Catchweighing Instruments. 
 
The Committee a greed th at t his ite m s hould r emain a s a n Informational item pe nding t he de velopment of  t he 
proposal to add the term “automatic zero-setting mechanism” in agenda Item 320-2. 
 
At the August 2009 NTETC WS Meeting, the N IST T echnical Advisor pr ovided t he W S with an up date o n the 
status and additional d iscussions on th is item since the 2009 Interim and Annual Meetings and suggested that the 
WS develop a consensus position on this item and forward its conclusion to the S&T Committee.  The WS discussed 
the possible positions to forward to the S&T Committee (see agenda Iitem 320-2).   
 
The WS discussed the options in great detail and reached a consensus among the attendees that this feature does not 
have any value in the U.S. marketplace, and can potentially facilitate inaccurate weight determinations against either 
the buyer or the seller.  The WS changed its 2008 pos ition and now recommends that no changes are needed in to 
address this feature in HB 44. 
 
Based u pon t he co mments r eceived at t he 2009 W WMA Annual T echnical C onference and t he 2009 N CWM 
Annual M eeting, t he WWMA recommends t his i tem a nd c orresponding items i n Item 320-2 and Item 322-1 be  
Withdrawn from the NCWM S&T Committee’s 2010 Interim Agenda. 
 
During its 2009 Interim Meeting, NEWMA agreed with the comments and recommendations from the WWMA and 
recommends this item be Withdrawn. 
 
See agenda Item 320-2 for additional discussions and background information on the development of this proposal. 
 
324-2A  S.2.2.4. Visibility of Operation and S.2.2.5. Subtractive Tare Mechanism 
 
Source:  2009 Carryover Item 324-2C.  ( This item originated from the S&T Committee and first appeared on the 
Committee’s 2007 agenda.) 
 
Purpose: The t are p roposals are in tended to  provide uniform a pplication o f ta re r equirements d uring field 
inspections a nd additional s upport f or t he r equirements f or t he ope ration o f t are indications and recorded 
representation o f t are d uring N TEP ev aluation t hat ar e cu rrently b ased o n i nterpretations o f General Code 
requirements and NCWM Report of the 65th Committee on Specifications and Tolerances agenda Item 320-1 Tare 
(Pages 246-218). 
 
Item Under C onsideration:  This r ecommendation c larifies t he r equirements f or t are b y ad ding new 
paragraphs S.2.2.4. and S.2.2.5. that provide new requirements for visibility and subtractive tare (i.e., balancing off 
tare objects does not increase the nominal scale capacity). 

 
S.2.2.4.  V isibility o f O peration. – Operation o f t he t are mechanism s hall be  v isibly i ndicated o n t he 
instrument.  I n t he c ase o f i nstruments w ith di gital i ndications, t his s hall be  d one by  marking t he 
indicated net value with the word “NET” or the symbol “N”.  “NET” may be displayed as “NET.”, “Net” 
or “net”.  If a scale is equipped with an indicator that allows the gross value to be displayed temporarily 
while a t are mechanism is i n op eration, t he “N ET” s ymbol shall disappear w hile t he gr oss val ue i s 
displayed. 

 
(Added 201X) 

S.2.2.5.  S ubtractive Tare Mechanism. – After any tare operation and while subtractive tare is in effect, 
an i ndicating or  r ecording element shall not d isplay n or r ecord an y val ues w hen t he gr oss l oad ( not 
counting the initial dead load that has been canceled by an initial zero-setting mechanism) is in excess of 
105 % of scale capacity after tare has been taken. 

 
(Added 201X) 
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Background/Discussion:  Additional b ackground i nformation o n t his i tem c an b e f ound i n the 
Background/Discussion paragraphs on agenda Item 320-1 in the 2009 Committee’s Interim and Annual Reports. 
 
After the NIST presentation on Tare during the 2009 Interim Meeting, several questions were asked that indicated 
the n eed f or a dditional c larification o n th e in dications.  C onsequently, th e C ommittee r ecommended th at th is 
proposal r emain a n Informational item a nd s uggested th at th e W S c larify t he p roposed l anguage a nd c onsider 
providing ex amples o f i ndications an d r ecorded representations when multiple t ares ar e u sed t o d etermine net 
weights and provide the justification for limiting the acceptable words and abbreviations for the word “Net.” 
 
During t he 2009 A nnual M eeting, t he Committee r eceived n o a dditional c omments o n t his pr oposal.  H owever, 
“Tare: Items 320 -1A a nd 320 -1B” were not ad opted in t he C ommittee’s 2 009.  Consequently, t he C ommittee 
“withdrew” the corresponding items in 324 S eries “Voting items” and recommended that the NTETC WS discuss 
and provide the Committee with an update on the WS position on the remaining Tare “Information” proposals for 
the Committee’s 2010 Interim Agenda. 

At its August 2009 Annual Meeting, the WS reviewed the background information regarding comments and actions 
during the 2009 N CWM Annual Meet ing.  T he W S recommends that the remaining tare items (Items:  324-2A, 
324-2B, and 324-C in the Committee’s 2009 agenda) should be Withdrawn from the 2010 S&T Committee Agenda 
since the NCWM agreed with the SMA position that the tare proposals are not needed for HB 44. 
 
Based upon comments received during their respective fall 2009 association meetings and the 2009 NCWM Annual 
Meeting, the CWMA, WWMA, SWMA, and NEWMA recommends the remaining tare items be Withdrawn from 
the NCWM S&T Committee’s 2010 Interim Agenda. 
 
324-2B S.2.2.6. Consecutive Tare Operations and S.2.2.7. Indication and Printing of Weighing Results 
 
Source:  2008 Carryover Item 324-2D.  ( This item originated from the S&T Committee and first appeared on the 
Committee’s 2007 agenda.) 
 
Purpose: The t are p roposals and pr oposed definitions are i ntended t o provide uniform a pplication o f ta re 
requirements d uring field in spections, a llow t he id entification a nd p rinting o f p reset ta res with th e a bbreviation 
“PT,” an d additional s upport f or t he r equirements for t he o peration o f t are an d p reset t are, i ndications r ecorded 
representation o f t are d uring N TEP ev aluation t hat ar e cu rrently b ased o n i nterpretations o f General Code 
requirements and NCWM Report of the 65th Committee on Specifications and Tolerances agenda Item 320-1 Tare 
(Pages 246-218). 
 
Item U nder C onsideration:  (NOTE:  This ite m will b e c onsidered j ointly with I tem 320-1A.)  This 
recommendation clarifies the requirements for tare by adding new paragraphs S.2.2.6. and S.2.2.7. that c larify the 
requirements for transactions that use multiple tare, tare mechanisms, and the indications and recording of weighing 
results. 
 

S.2.2.6.  Consecutive Tare Operations. – Repeated operation of a tare mechanism (including preset tare) 
is permitted for single transactions with one gross, one net, and multiple tare values.  I f more than one 
tare mechanism is operative at the same time, tare weight values shall be clearly designated (identified) 
with either “T” for tare or “PT” for preset tare, as appropriate, when indicated or printed. 

 
(Added 201X) 

 
S.2.2.7.  Indication and Printing of Weighing Results. 

(a) 

 

Gross w eight val ues may b e p rinted w ithout an y d esignation or  by u sing a c omplete w ord o r 
symbol.  For a designation by a symbol, only uppercase “G” is permitted. 

(b) If only net weight values are printed without corresponding gross or tare values, they may be 
printed without any designation or by using a complete word or symbol.  The complete word (as 
shown in S.2.2.3. Visibility of Operation) or symbol “N” shall be used to designate a net weight.  
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This a pplies a lso w here s emi-automatic zero -setting a nd s emi-automatic t are b alancing a re 
initiated by the same key. 

 
(c) 

 

Gross, n et, o r t are v alues determined by  a  multiple r ange i nstrument o r by a  multi-interval 
instrument ne ed no t be  marked by  a  s pecial de signation r eferring t o t he ( partial) weighing 
range. 

(d) 

 

If net weight values are printed together with the corresponding gross and/or tare values, the net 
and t are val ues s hall b e i dentified at  l east b y t he c orresponding s ymbols “N ” an d “T ” or  b y 
complete w ords us ing all u pper-case l etters, all l ower-case l etters, or a  co mbination o f u pper- 
and lower-case letters. 

(e) If ne t w eight v alues a nd t are v alues d etermined b y different t are mechanisms are p rinted 
separately for single transactions with multiple gross, tare, and net values, they shall be suitably 
identified (e.g., vehicle sequentially loaded with mixed commodities). 

 
(Added 201X) 

Background/Discussion:  Additional b ackground i nformation o n t his i tem c an b e f ound i n the 
Background/Discussion paragraphs on agenda Item 320-1A in the 2009 Committee’s Interim and Annual Reports. 
 
During the NIST presentation on Tare during the 2009 Interim Meeting, the Committee heard several questions that 
indicated t he n eed for ad ditional cl arification o n t he value o f s pecifying accep table words an d ab breviations f or 
Gross, Tare, Preset Tare, and Net and what constitutes “consecutive tare operations.”  Consequently, the Committee 
recommended that this p roposal r emain a n Informational item a nd suggested that t he W S f urther cl arify t he 
proposed language and consider providing examples of 1) indications and recorded representations of tare and preset 
tare in consecutive tare transactions; and 2) indications and recorded representations when multiple tares and preset 
tares are used to determine net weights. 
 
During the 2009 A nnual M eeting, t he Committee r eceived n o a dditional c omments o n t his pr oposal.  H owever, 
“Tare: Items 320-1A and 320-1B” in the Committee’s 2009 agenda were not adopted.  Consequently, the Committee 
“withdrew” the corresponding items in 324 S eries “Voting items” and recommended that the NTETC WS discuss 
and provide the Committee with an update on the WS position on the remaining Tare “Information” proposals for 
the Committee’s 2010 Interim Agenda. 
 
 At its August 2009 Annual Meeting, the WS reviewed the background information regarding comments and actions 
during the 2009 N CWM Annual Meeting.  The WS recommends that the r emaining t are i tems (Items:  324-2A, 
324-2B, and 324-C in the Committee’s 2009 agenda) should be Withdrawn from the 2010 S&T Committee Agenda 
since the NCWM agreed with the SMA position that the tare proposals are not needed for HB 44. 
 
Based upon comments received during their respective fall 2009 association meetings and the 2009 NCWM Annual 
Meeting, the CWMA, WWMA, SWMA, and NEWMA recommends the remaining tare items be Withdrawn from 
the NCWM S&T Committee’s 2010 Interim Agenda. 
 
324-2C  S.2.3. Preset Tare Mechanism and S.2.3.1. Indication of Operation 
 
Source:  2009 Carryover Item 324-2E.  ( This i tem originated from the S&T Committee and first appeared on the 
Committee’s 2007 agenda.) 
 
Purpose: The t are p roposals and proposed de finitions are i ntended t o provide uniform a pplication o f ta re 
requirements during field inspections; allow the identification and printing of preset tares with the abbreviation “PT” 
and additional support for the requirements for the indications, and recorded representation of tare and preset during 
NTEP evaluation that are currently based on interpretations of General Code requirements and NCWM Report of 
the 65th Committee on Specifications and Tolerances agenda Item 320-1 Tare (Pages 246-218). 
 
Item U nder C onsideration:  (NOTE:  This ite m will b e c onsidered j ointly with I tem 320-1B.)  This 
recommendation clarifies the requirements for tare by adding new paragraphs S.2.3. and S.2.3.1. that provide new 
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requirements f or metrological t are (e.g., tare objects weighed or b alanced o ff at  the t ime o f the transaction), tare 
accuracy, o perating r ange, visibility, a nd p reset t ares (e.g., manually e ntered o r s tored ta res f or multiple 
transactions). 
 
Add new paragraphs S.2.3. and S.2.3.1. as follows: 
 

 

S.2.3.  P reset T are Mechanism, O peration. – In a ddition t o t he pr ovisions of p aragraphs S.2.2. T are 
and S.2.2.1. S cale I nterval, a  p reset t are m ay b e o perated t ogether with o ne or more t are d evices 
provided: 

(a) 
 

the preset tare mechanism complies with paragraph S.2.2.6. Consecutive Tare Operations, 

(b) 

 

the p reset t are o peration ca nnot b e modified o r ca ncelled a s l ong a s a ny t are mechanism 
operated after the preset tare operation is still in use, 

(c) 

 

the preset tare associated with a price look-up (PLU) shall be automatically cancelled at the same 
time a PLU is cancelled, and 

(d) 

 

the preset tare values are designated by the symbol “PT;” however, it is permitted to replace the 
symbol “PT” with complete words. 

 

A preset tare may operate automatically only i f the preset tare value is clearly identified w ith the 
load to be measured (e.g., part of the product look-up information). 

 

S.2.3.1.  I ndication of Operation. – It shall be possible to temporarily indicate the preset tare value 
(e.g., pressing a  t are display but ton o r a  ne gative ne t w eight i ndication w ith no l oad o n t he 
load-receiving el ement).  Additionally, p aragraph S.2.2.7. I ndication a nd P rinting o f We ighing 
Results applies accordingly, provided the calculated net value is printed and at least the preset tare 
value is printed, with the exception of: 

(a) 

 

a Class II or a Class III automatic weighing system with a maximum capacity not greater 
than 100 kg (200 lb) used in direct sales to the public, and 

(b) automatic weigh/price labeling systems. 

 
(Added 201X) 

Background/Discussion:  Background i nformation on  t his item c an be  f ound i n t he B ackground/Discussion 
paragraphs on agenda Item 320-1A in the 2009 Committee’s Interim and Annual Reports. 
 
During the NIST presentation on Tare during the 2009 Interim Meeting, the Committee heard several questions that 
indicated the need for additional clarification on: 
 

− whether or not itemized indications and recorded representations and required for each tare; and 
 

− whether or not different indications and recorded representations are required for each tare value when tare 
and preset tare are used in the same transaction. 

 
Consequently, the Committee recommended that this proposal remain an Informational item and suggested that the 
WS f urther c larify t he p roposed l anguage a nd c onsider p roviding e xamples o f i ndications an d r ecorded 
representations of preset tare in consecutive tare transactions and provide the justification for limiting the acceptable 
words and abbreviations for the words “Preset Tare.” 
 
During the 2009 A nnual Meeting, t he Committee r eceived n o a dditional co mments o n t his p roposal.  H owever, 
“Tare: Items 320 -1A a nd 320 -1B” were n ot ad opted in th e C ommittee’s 2 009. C onsequently, t he Committee 
“withdrew” the corresponding items in 324 S eries “Voting items” and recommended that the NTETC WS discuss 
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and pr ovide t he C ommittee with a n up date o n t he W S position o n t he r emaining T are “ Information” f or t he 
Committee’s 2010 Interim Agenda. 

At its 2009 Annual Meeting, the NTETC WS reviewed the background information regarding comments and actions 
during the 2009 N CWM Annual M eeting.  T he W S recommends that the r emaining tare i tems (Items:  324-2A, 
324-2B, and 324-C) should be Withdrawn from the 2010 S&T Committee Agenda. 
 
Based upon comments received during their fall 2009 regional association meetings and the 2009 NCWM Annual 
Meeting, t he CWMA, W WMA, S WMA, a nd N EWMA recommends t he r emaining t are i tems ( Items:  320-1B, 
324-2A, 324-2B, and 324-2C) be Withdrawn from the NCWM S&T Committee’s 2010 Interim Agenda. 
 
 
330 LIQUID-MEASURING DEVICES 
 
330-1 Temperature Compensation for Liquid-Measuring Devices Code 
 
Source:  2009 Carryover Item 330-1.  This item originated from the NCWM S&T Committee and first appeared on 
the Committee’s 2007 agenda. 
 
Purpose:  The intent of this proposal is to establish specifications, tolerances, and other technical requirements that 
can be uniformly applied to retail liquid-measuring devices equipped with temperature compensation.  The proposed 
changes are based on similar requirements for wholesale liquid-measuring devices. 
 
Item Under Consideration:  The Committee is considering the following proposed modifications to Section 3.30. 
Liquid-Measuring Devices (LMD) Code to recognize temperature compensation for retail devices.  The Committee 
has modified earlier proposals based on comments received as of the 2009 NCWM Interim Meeting. 
 

S.1.6.8.  Recorded Representations from Devices with Temperature Compensation. – Receipts issued 
from devices or systems with activated automatic temperature compensation must include a statement 
that the volume of the product has been adjusted to the volume at 15 °C for liters or the volume at 60 °F 
for gallons. 
[Nonretroactive as of January 1, 201X] 

 
(Added 201X) 

Renumber existing S.1.6.8. Lubricant Devices, Travel of Indicator to S.1.6.9., accordingly. 
 

S.2.7.  Wholesale 
 

Devices Equipped with Automatic Temperature Compensators. 

S.2.7.1.  Automatic Temperature Compensation. – A device may be equipped with an automatic means 
for adjustingconversion of  the i ndication a nd r egistration of  t he measured v olume of  pr oduct to  t he 
volume at 15 °C for liters or (60 °F)
 

 for gallons. 

S.2.7.2.  Display of Temperature. – For test purposes, on a device equipped with active automatic 
temperature compensation, means shall be provided to indicate or record the temperature determined by 
the system sensor to an a resolution of no greater than 0.2 °F. 

 
[Nonretroactive as of January 1, 201X] 

S.2.7.23.  Display of  Net and Gross Quantity and Provision for Deactivating. – A device or system 
equipped with an active electronic automatic temperature-compensating mechanism shall indicate or 
record both t he gross ( uncompensated) and net ( compensated) volume for testing purposes.  On a 
device or system equipped with an mechanical automatic temperature-compensating mechanism that will 
indicate or record only in terms of gallonsliters compensated to 15 °C or gallons compensated to (60 °F), 
provision shall be made for deactivating t he a utomatic te mperature-compensating mechanism so that the 
meter can indicate, and record if it is equipped toor record, in terms of the uncompensated volume.  It is 
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not n ecessary t hat b oth n et an d gr oss vol ume b e d isplayed s imultaneously on  a d evice or  s ystem 
equipped with either mechanical or electronic temperature-compensating mechanisms. 
(Amended 1972 and 201X
 

) 

S.2.7.34.  P rovision for Sealing Automatic Temperature-Compensating Systems. – Provision shall be 
made for ap plying s ecurity seals i n such a manner t hat a n a utomatic t emperature-compensating s ystem 
cannot be d isconnected and that no ad justment that detrimentally affects the metrological integrity of 
the device may b e made to the system without breaking t he seal or automatically providing a record 
(e.g., audit trail) of the action. 

 
(Amended 201X) 

S.2.7.4.1.  Provision for Sealing the Temperature Sensor. – Provision shall be made for applying 
security seals in such a manner that the temperature sensor cannot be removed or disabled without 
breaking the seal or providing a record (e.g., audit trail) of the action. 

 
[Nonretroactive as of January 1, 201X] 

S.2.7.4.

 

5.  T emperature D etermination w ith A utomatic T emperature C ompensation. – For t est 
purposes, m eans s hall be  pr ovided ( e.g., thermometer well) to  d etermine th e te mperature o f th e liq uid 
either: 

(a) in the liquid chamber of the meter, or 
 
(b) immediately adjacent to the meter in the meter inlet or discharge line. 

(Amended 1987) 
 

S.4.3.2.  Temperature Compensation. – If a device or system is equipped with active automatic temperature 
compensation, t he p rimary i ndicating el ements, r ecording el ements, orand recorded representation s hall b e 
clearly and conspicuously marked to show that the volume delivered has been adjusted to the volume at 15 °C 
for liters or (60 °F) for gallons. 

 
(Amended 201X) 

Renumber existing paragraphs and subparagraphs S.4.3. Wholesale Devices, Discharge Rates and S.4.4. 
Retail Devices accordingly. 

 
N.4.1.1.  Wholesale Devices E quipped w ith A utomatic Temperature-Compensating Sy stems. – On 
wholesale devices equipped with active

 

 automatic te mperature-compensating systems, normal te sts shall 
be conducted: 

(a) by comparing the net (compensated) volume indicated or recorded to the actual delivered volume 
corrected adjusted to 15 °C for liters or (60 °F)

 
 for gallons, and 

(b) with the temperature-compensating system deactivated, comparing the gross (uncompensated) 
volume i ndicated o r r ecorded t o t he act ual d elivered v olume.  

 

(For s ome d evices t his may 
require that the temperature compensator be deactivated.) 

The first test shall be performed with the automatic temperature-compensating system operating in the “as 
found” condition.  On devices that indicate or record both the compensated and uncompensated volume for 
each delivery, the tests in (a) and (b) may be performed as a single test. 
(Amended 1987 and 201X

 
) 
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N.5.  Change in Product Temperature Correction on Wholesale Devices. – Corrections Adjustments shall be 
made for an y c hanges i n volume r esulting from t he d ifferences in l iquid temperatures between t ime o f p assage 
through the meter a nd t ime of v olumetric de termination i n t he pr over or t est measure.  W hen a djustments a re 
necessary, appropriate petroleum measurement tables should shall
(Amended 1974 

 be used. 
and 201X

 
) 

UR.3.6.  Temperature Compensation, Wholesale
 

. 

UR.3.6.1.  Automatic. 
 

UR.3.6.1.1.  When to be Used of Automatic Temperature Compensation. – If a device is equipped 
with a mechanical active automatic temperature compensator compensation, i t shall be connected, 
operable, and in use at all times.  An electronic or mechanical automatic t emperature-compensating 
system may not b e r emoved, no r may a co mpensated d evice b e r eplaced w ith an  uncompensated 
device, without t he written approval o f th e responsible weights a nd measures j urisdiction with 
statutory authority over the device
 

. 

[Note:  This requirement does not specify the method of sale for product measured through a meter.] 
(Amended 1989 and 201X

 
) 

OR 
 
UR.3.6.1.1.  When to be Used of Automatic Temperature Compensation. – If a device is equipped 
with a mechanical automatic temperature compensator, it shall be connected, operable, and in use at all 
times.  Once used, Aan electronic or mechanical automatic temperature-compensating system may not 
be r emoved nor d eactivated, n or m ay a co mpensated d evice b e r eplaced w ith an  uncompensated 
device, without t he written approval o f th e responsible weights a nd measures j urisdiction with 
statutory authority over the device
[Note:  This requirement does not specify the method of sale for product measured through a meter.] 

. 

(Amended 1989 and 201X
 

) 

 

UR.3.6.1.2.  C ondition of Use. – At a business location which offers fuel products for retail sale 
on the b asis of  a t emperature-compensated volume, all devices used f or retail sales s hall have 
active automatic temperature compensation and all fuel products offered for retail sale shall be 
dispensed on the basis of temperature-compensated volume. 

UR.3.6.1.23.  Recorded Representations (Invoices, Receipts, and Bills of Lading)
 

. 

(a) An written invoice based on a reading of a d evice or recorded representation issued by a 
device or system that is equipped with an active automatic temperature compensator shall 
show that the volume delivered has been adjusted to the volume at 15 °C for liters or (60 °F) 

 
for gallons and decimal subdivisions or fractional equivalents thereof. 

(b) The invoice issued from a n electronic wholesale d evice eq uipped with an  a utomatic 
temperature-compensating system shall also indicate: 

 
(1) the API gravity, specific gravity or coefficient of expansion for the product; 
 
(2) product temperature; and 
 
(3) gross reading. 

(Amended 1987 and 201X
 

) 

UR.3.6.1.4.  T emperature Determination. – The means f or d etermining t he t emperature o f 
measured liquid in a device with an activated automatic temperature-compensating system shall 
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be so located and designed that, in any “usual and customary” use of the system, the resulting 
indications and/or recorded representations are within applicable tolerances. 

 
(Added 201X) 

UR.3.6.4.  Temperature-Compensated Sale. – All sales of products, when the quantity is determined 
by an approved measuring system with temperature compensation, shall be in terms of the l iter at 
15 °C or the U.S. gallon of 231 in3 at 60 °F. 

 
(Added 201X) 

Background/Discussion:  Prior to the 2007 NCWM Interim Meeting, the Committee recognized, via reports from 
the regional L&R Committees and other sources, that there was increasing support within the weights and measures 
community to address temperature compensation features for the retail sale of petroleum products in the 
Liquid-Measuring Devices Code.  In response to these concerns and to encourage uniformity in applications where 
temperature co mpensation i s b eing used, t he C ommittee developed a  pr oposal t o pr ovide de sign, pe rformance 
requirements, and testing criteria for retail metering systems that incorporate temperature compensation capability.  
The Committee was also concerned that if the current L&R Committee-proposed language for the Method of Sale of 
Commodities in NIST HB 130 is adopted, retail motor-fuel devices could be placed in service with no guidelines in 
NIST HB 44 for type approval and field testing.  The language proposed by the L&R Committee at that time would 
permit the temperature-compensated sale o f petroleum products a t a ll levels of d istribution. [Editor’s note:  S ince 
that time, the language proposed by the L&R Committee was withdrawn from its agenda.] 
 
At the 2007 Interim Meeting, the C ommittee c onsidered moving t he proposal forward as a priority Voting item.  
However, th e B oard in structed th e Committee to  r etain the ite m as Informational and es tablished a  s teering 
committee to provide the S&T and L&R Committees with guidance on temperature compensation issues. 
 
At the 2008 Interim Meeting, the Committee made some additional modifications to the proposal and, believing the 
proposal t o be  e ssentially c omplete a nd ba sed on  urging from o fficials who a nticipated in stallation o f ATC 
equipment in their jurisdictions, the Committee agreed to designate I tem 310-1 as a Voting item on its agenda for 
the 2008 Annual Meeting. 
 
At the 2008 NCWM Annual Meeting, the Committee heard numerous comments on the proposed changes to include 
specifications, test p rocedures, an d user r equirements f or d evices eq uipped with a utomatic t emperature 
compensation systems. 
 
Based o n t he many suggestions t hat it heard b etween t he 2 008 I nterim a nd Annual Meetings to a llow t ime f or 
additional study and development of the related method of sale requirements, the Committee decided to change the 
status of this item from Voting to Informational at the 2008 Annual Meeting. 
 
See the 2007 and 2008 NCWM S&T Final Reports for additional details and background information. 
 
During the 2008 WWMA Annual Technical Conference, an update on the California Energy Commission ( CEC) 
cost benefit analysis was given.  The WWMA was told that the study is being delayed due to difficulty in obtaining 
device information.  T he CEC report to the California legislature, due December 2008, was granted an extension 
until F ebruary 2 009, af ter t he N CWM I nterim Meet ing.  S everal i ndustry members a nd weights an d measures 
officials stated that the S&T and L&R Committees needed to work in concert; therefore, this i tem should remain 
Informational until the CEC and GAO reports are completed. 
 
One jurisdiction stated during the WWMA meeting that they would like to see technically sound language in HB 44 
in the event t hat t emperature-compensated d evices ar e i nstalled an d act ivated.  N o j urisdictions r eported A TC 
devices in operation at this time.  However, one jurisdiction stated that California type approved devices have been 
installed but the ATC feature has not been activated.  Another jurisdiction stated that a company informed them they 
were considering ATC but would not take action until after the NCWM had made their decision on the L&R and 
S&T proposals.  For these reasons, the WWMA agreed this item should remain “Informational.” 
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At its 2008 Interim Meeting, the CWMA took the position that having guidelines in Handbook 44 does have a value 
in t he e vent t hat a model l aw i s p assed.  H owever, t he C WMA b elieves t hat u ntil a model l aw i s p assed, t he 
guidelines cannot be fully drafted for this item.  Therefore, the CWMA recommends this item be a Developing item. 
 
At its 2008 Interim Meeting, NEWMA discussed the following points related to this item: 
 

1. waiting for GAO and California study; 
 

2. financial impact to consumer and retail station owners; 
 
3. extra time for testing and cost of additional equipment; 

 
4. several problems with language of item (e.g., 15.56 ºC versus 15 ºC, gravity to be used?); 

 
5. connection to L&R item; and 

 
6. possible perpetuation of fraud. 

 
NEWMA recommends this item be made “Developing.” 
 
The S WMA heard c omments during the open hearings at its 2008 A nnual M eeting t hat t he item should remain 
Informational to al low time for additional information to be gathered.  T he SWMA al so heard that t here may be 
additional i nformation pr ovided f rom t he California E nergy C ommission study ( due t o be  c ompleted i n 
February 2009, with a possible draft available in December 2008) and the GAO study (due to be completed in the 
fall of  2008 ).  W ith r egard t o t he pr oposed changes t o t he LMD C ode, t he SWMA heard s uggestions t hat the 
requirements for indicating temperature-compensated deliveries be examined to ensure that existing equipment can 
meet the requirements, particularly with regard to the service station consoles.  The SWMA also heard a suggestion 
that action on the proposed changes to the LMD Code be held off until the NCWM L&R Committee completes its 
deliberations o n t he method o f s ale i ssue.  T he S WMA noted t he N CWM S &T C ommittee r aised a n umber o f 
questions during its deliberations in July and asks that, in addition to the NCWM ATC Steering Committee, people 
provide input to assist the National S&T Committee in its deliberations on this issue.  Because of the comments 
received and the number of outstanding issues, the SWMA decided to maintain this item as Informational on its 
agenda. 
 
The Committee received copies of the GAO study (available on the GAO website at  www.gao.gov), as well as  a 
draft of the California Energy Commission study.  (Technical Advisor’s Note:  A final version of this report is now 
available from the CEC at www.energy.ca.gov.) 
 
The C ommittee r eceived co mments f rom s everal members o f t he A TC S teering C ommittee i n r esponse to  th e 
questions it raised in July.  A copy of these comments is included in Appendix B of the Committee’s Interim Report. 
 
Based o n i nput from t hese Steering C ommittee members an d t he r egional weights a nd measures as sociations, 
comments r eceived at  t he 2009 Interim M eeting, a nd th e C ommittee’s d eliberations at th e 2 009 I nterim, th e 
Committee addressed the points it raised in its 2008 Final Report as follows: 

 
- The reference to the word “active.”  The Committee reviewed the paragraphs and inserted the word as 

appropriate.  T he Committee noted that t he o riginal i ntent of paragraph UR.3.6.1.1. was that mechanical 
compensators should be activated and in use at all times. 

 
- Division s ize o f temperature sensor.  The Committee changed the reference to “resolution” rather than 

accuracy.  (See S.2.7.3. below.) 
 
- Should there be a corresponding reference to the accuracy requirements for the temperature sensor 

in the Tolerances section?  The Committee changed the reference to “resolution” rather than accuracy.  
(See S.2.7.3. below.) 

 

http://www.gao.gov/�
http://www.energy.ca.gov/�


S&T Committee 2010 Interim Agenda 
 

S&T - 52 

- Should inspector test accuracy of temperature sensor?  There is no intention for an inspector to test the 
temperature s ensor i n t he f ield.  The p roposed requirements will b e p atterned af ter o ther N IST 
Handbook 44 co de r eferences i n which t he results o f g ross an d n et t est d rafts ar e co mpared ag ainst a 
specified tolerance. 

 
- A User Requirement is needed to specify that, if a single business offers products for sale on the basis 

of a t emperature-compensated v olume, a ll de vices i n t hat bus iness s hall be e quipped w ith a ctive 
automatic temperature compensation systems.  The Committee agreed that a s imilar paragraph to that 
being considered in agenda Item 331-2 should be included in the LMD Code.  T he proposed paragraph is 
included as UR.3.6.1.2. as outlined in the recommendation above. 

 
- Reference to 15.56 ºC.  The Committee agreed to change the reference to 15 ºC. 
 
- Ability to sense when a device is in the ATC mode.  The Committee heard mixed opinions on this issue, 

with some manufacturers and officials commenting that equipment should be able to automatically detect 
when in the ATC mode and print and display accordingly and some officials stating that equipment should 
not be required to  automatically detect th is.  T he Committee a lso noted that a  longer lead t ime could be 
given on the non-retroactive status of the requirement.  T he Committee is interested in comments on how 
this point should be addressed. 

 
- UR.3.6.1.3. n eeds c larification.  The C ommittee made s ome ch anges to t he l anguage t o i mprove the 

clarity of the paragraph, including clarifying that this requirement applies to systems with activated ATC. 
 
At the 2009 NCWM Interim Meeting, the Committee heard a number of suggestions for changes to specific portions 
of the recommendation and addressed these comments in its recommendation as follows: 
 

- S.1.6.8. Recorded Representations from Devices with Temperature Compensation 
 

• Question/Comment:  Depending upon method of  sale requirements adopted in a  given jurisdiction, 
devices equipped with e lectronic temperature compensation systems may not be required to have the 
ATC f eature act ivated.  Should no t the pr ovision of  S .1.6.8. only a pply t o s ystems with a ctivated 
ATC? 

• Conclusion:  The Committee agrees and added the word “activated” to clarify that the paragraph only 
applies to systems with the feature activated. 

 
- S.2.6. Temperature Determination 

 
• Question/Comment:  Should the term wholesale be deleted?  I f so, this will r equire a t hermometer 

well even on non-ATC RMFDs. 
• Conclusion:  The Committee agreed that the intent was not to require the installation of thermometer 

wells on e xisting R MFDs t hat a re n ot e quipped with ATC.  S ince S.2.7. i ncludes pr ovisions for a  
thermometer well, or o ther means, for determining the temperature at  the meter on l iquid-measuring 
devices equipped with ATCs, the Committee deleted the proposed change to S.2.6. and has eliminated 
the proposed change from the recommendation above. 
 

- S.7.2. Display of Net and Gross Quantity and S.2.7.4. Display and Provision to Deactivate 
 

• Question/Comment:  Is i t necessary t o h ave b oth p aragraphs S.7.2. a nd S.2.7.4. a s shown i n t he 
Publication 15 proposal?  Could these paragraphs be combined? 

• Conclusion:  The Committee agreed that t he paragraphs can be co mbined, noting that t he language 
needs to reflect the d ifferences between p rovisions for mechanical and electronic ATC mechanisms.  
The proposed paragraph numbered S.2.7.2. in the Committee’s Interim agenda has been deleted and its 
provisions incorporated into the existing S.2.7.2.  In making these revisions, the Committee also noted 
that e xisting U ser R equirement p aragraph UR.3.6.1.1. r equires a  mechanical c ompensator t o be  
activated and in use at all times. 
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- S.2.7.3. Display of Temperature 

 
• Question/Comment:  Is this paragraph intended to specify a tolerance for the temperature sensor?  I f 

so, will this be a field test? 
• Conclusion:  Based on guidance provided by the ATC Steering Committee, the Committee agreed to 

change “ accuracy” t o “ a r esolution o f n o g reater t han” i n p roposed p aragraph S.2.7.2. ( shown as 
S.2.7.3. in the Committee’s Interim agenda).  The Committee also agreed that the intent was not to test 
the accuracy o f the system’s temperature sensor in the field.  T he approach for testing devices with 
ATCs will continue to be a comparison between compensated and non-compensated test drafts. 

 
- UR.3.6.1.1. Use of Automatic Temperature Compensation 

 
• Question/Comment:  Should the words “once used” be inserted prior t o “it shall b e connected” t o 

clarify that some systems may be equipped with the feature, but the feature may not be activated. 
• Conclusion:  The Committee n otes th at t he in tent o f t he o riginal U ser Requirement 

paragraph UR.3.6.1.1. was that mechanical compensators should be activated and in use at all times. 
 

- References to 15.56 ºC: 
 

• The C ommittee ch anged al l r eferences t o 1 5 ºC t o c orrespond with t he pr oposals on t he L&R 
Committee’s a genda for method o f sale.  T he C ommittee ack nowledged t hat 1 5.56 ºC i s a n e xact 
conversion for 60 °F.  However, the Committee agreed that 15 ºC is more appropriate since this is the 
value used internationally and in light of comments from industry questioning whether or not existing 
equipment can display values to two decimal places. 
 

- The Committee also made the following editorial corrections/changes based on comments received: 
 

• UR.3.6. Temperature Compensation. – The word “wholesale” should appear at the end of the title as 
struck, since it is currently in the code. 

• S.4.3. Temperature Compensation. – The word “active” should not be in italics. 
 

The Committee discussed whether or not this item is ready to move forward for a vote at the 2009 Annual Meeting.  
The C ommittee r ecognizes t he need f or s tandards t o b e i n p lace to en courage uniform ev aluation o f R MFDs 
equipped with ATC, and acknowledges that some jurisdictions are already facing the imminent possibility of such 
equipment in their jurisdictions.  While the Committee believes that these standards are necessary whether or not the 
issue o f a m odel method s ale r egulation has b een r esolved, b ased o n t he n umber o f co mments r eceived o n t he 
proposed changes to the LMD code, the Committee believes that the i tem should be retained as  an Informational 
item until t he c hanges o utlined a bove ha ve b een s tudied b y interested s takeholders.  T he C ommittee a lso 
acknowledged that the General Code paragraph G-A.3. Special and Unclassified Equipment coupled with relevant 
provisions in existing code paragraphs can be used by jurisdictions to address equipment with ATC features in the 
meantime.  T he C ommittee also d oes n ot b elieve t hat delaying t he r evisions t o t he LMD c ode s hould de lay a  
decision on the method of sale item before the L&R Committee. 
 
(See also the Committee’s 2007 and 2008 Final Reports for additional background information on this issue.) 
 
Based on comments heard from the floor at the 2009 NCWM Annual Meeting, the Committee acknowledged that 
additional work may be needed to specific sections of the proposed changes to the code.  Points raised and discussed 
by the Committee include the following: 
 

• There was a q uestion of whether to reference “15 ºC” or “15.56 ºC.”  The Committee agreed that industry 
practice h as b een t o u se “ 15 ºC” a nd t hat t his i s t he r eference us ed i nternationally; c onsequently, t hey 
believe it should be kept as “15 ºC.”  This is also supported by the L&R Committee’s 2009 Interim Report 
which r eferences a s tatement b y t he M eter Man ufacturers’ Association i ndicating t hat 15 ºC i s u sed 
internationally and industry would likely follow that convention should SI units be used. 
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• Clarification is needed for the differences between wholesale devices and systems.  Specific paragraphs in 
question were S.1.6.8. and S.2.7.2. 

• Clarification i s needed f or h ow S.2.7.2. applies t o electronic registers that can o nly indicate i n terms of 
compensated quantities when the compensator is activated; the compensator would need to be activated and 
an additional run completed in order to view an uncompensated reading. 

• Review t he use of the t erm “invoice” and co nsider if the t erm i s well understood f or retail t ransactions 
which have typically used terminology, such as “printed receipt” or recorded representation. 

• Review the language in the VTM code under Item 331-2 and consider where changes might be needed to 
ensure consistency. 

 
The C ommittee d ecided to  k eep th e s tatus o f t his ite m a s an Informational item a nd a cknowledges t hat s ome 
jurisdictions are a lready facing the imminent possibility of such equipment in  their jurisdictions.  T he Committee 
believes that these standards are necessary whether or not the issue of a model method sale regulation is adopted in 
NIST Handbook 130 since weights and measures jurisdictions may decide to permit this equipment based upon their 
individual State laws or regulations. 
 
At t heir F all 2 009 m eetings, the C WMA, NEWMA, and t he S WMA ag reed t o r ecommend that th is ite m b e 
withdrawn from the Committee’s agenda.  The CWMA heard no comments in support of this item, but numerous 
comments i n oppos ition.  The S WMA indicated that i t co nsidered t he N TETC M easuring S ector’s n eed f or 
procedures to evaluate temperature compensated retail devices, but concluded that it is highly unlikely such devices 
will be submitted for evaluation.  The SWMA notes that the proposal was discussed at length during the past three 
NCWM sessions and appears no closer to resolution.  The SWMA also cites the conclusion in the report issued by 
the California Energy Commission that t here i s no economic advantage to temperature compensation at  t he retail 
dispenser. 
 
At its 2009 Annual Meeting, the WWMA heard comments suggesting that this item be withdrawn, that states should 
regulate t emperature c ompensation individually, a nd that there i s a  n eed for a  be tter de finition di stinguishing 
between wholesale and retail.  T here was concern about the d isplay o f temperature and display o f net and gross, 
whether it needed to be deactivated and how this deviates from the Vehicle-Tank Meters code.  Another comment 
heard was that there is confusion regarding the condition of use and the term “invoice” in UR.3.6.1.3.  Further work 
is needed to clarify how paragraph UR.3.6.1.2. would apply in b usinesses locations that sell wholesale and retail 
from the same device. 
 
The WWMA reported receiving the following written comments from Andrea Martincic, Executive Director of the 
Arizona Petroleum Marketers Association.  At the request of Ms. Martincic, these comments were entered directly 
into the WWMA final report as submitted. 
 

1) Item should be withdrawn given the NCWM’s annual meeting outcome on ATC as a legal method of 
sale from L&R.  Conflict for states that automatically adopt Handbook 44. 
 

2) If an  i ndividual j urisdiction d ecides t o al low t he u se o f an  A TC d evice, t hey should accep t 
responsibility for the regulation of that equipment. 

 
3) Would like better explanation for wholesale tr ansactions using a  liq uid measuring device.  S hould 

there b e a d ifferentiation b etween a wholesale t ransaction made f rom a l iquid measuring d evice 
versus a  v ehicle t ank meter.  M ost ba ckground di scussion a nd di scussion on t his issue s eems t o 
mostly reference retail. 

 
4) 2.7.2 Display of temperature for testing:  .2 degrees (This is the same tolerance being advocated for a 

mechanical ATC device for VTMs under 331-1)  Would like to hear W&M debate on why this is the 
appropriate tolerance. 
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5) 2.7.3 Display net & gross for testing.  Can this occur?  Have not heard from the US manufacturers of 
this potential ATC device. 

 
6) 3.6.1.2  C ondition of use- At a business location all pumps and all fuel must be sold ATC---would 

this be problematic for E-85 or other alt. fuels. 
 
7) 3.6.1.3 R ecorded R epresentatives ( Invoices, Receipts a nd B OL’s) Retail tr ansactions r esult i n 

receipts f or cu stomers, o n t he wholesale s ide t hey r esult in I nvoices f or cu stomers.  B OL’s ar e 
between a shipper on the pipeline and the distributor/jobber picking up the fuel at the rack. 

The WWMA also f orwarded th e following written c omments from J ay M cKeeman, Vice President, Government 
Relations and Communications, California Independent Oil Marketers Association (CIOMA).  These comments are 
included as written in the submission. 
 

• We s trongly r ecommend t hat W WMA withdraw a dditional di scussion of  ATC r equirement 
development. I t has b ecome ev en c learer i n t hese r ecent d iscussions t hat d evelopment o f ATC 
requirements in Handbook 44 will legitimize the potential of dual distribution requirements in states 
where a  pe rmissive ATC c ondition i s a uthorized or  pe rmitted. H aving t wo di stribution s ystems 
(gross and ATC) in place at the same time is the worse-case scenario for the distributing industry, 
the customer and the weights and measures officials. It creates confusion, competitive disadvantage, 
dual inspection and accuracy measurements and will sweep away the years of hard work and good 
efforts instilling consumer and industry confidence that there is a level, honest playing field in the 
purchase of motor fuels. 

 
• States, s uch a s C alifornia, ar e p erfectly cap able o f i ssuing r egulations i f a n ATC s ystem, t ype-

certified by the state, is put in place. We have had a long-standing offer to work with DMS and local 
agencies in the development of such regulations, but have not seen that offer taken up. Trying to take 
California’s s ituation ( CIOMA s trongly b elieves s tate la w p rohibits A TC a t r etail) o f a  p ossible 
permissive c ondition a nd u se it  a s j ustification for n ational standards is in appropriate a nd 
unwarranted. 

 
• We strongly believe, based upon statements made in open session and during the S&T Committee 

deliberations that the national consensus will be to withdraw further discussion of ATC requirements 
in Handbook 44. 

 
• We believe a t able or matrix needs to b e devised that b etter articulates the various H andbook 4 4 

provisions related to petroleum sales ATC, with organization by transaction type (wholesale, retail), 
area of governance (accuracy testing, labeling, signage, conditions of use, invoice requirements, etc.) 
and which p rovides in sight in to s tationary lo cation v s. mobile f ueling d evice r equirements. T his 
would b e a u seful g uide f or t he r egulated co mmunity, a s well as  a p lace where a s tate co uld 
determine what r egulations might b e needed t o co ver a ny gaps, i f they needed t o do t heir o wn 
regulations.  

 
The WWMA acknowledges that this item needs further work.  H owever, based on comments heard at the NCWM 
annual meeting a nd at the W WMA o pen h earings s tressing that j urisdictions a nd manufacturers n eed cr iteria i n 
HB 44 in order to ensure uniformity in instances where needed, the WWMA recommends i t be  maintained as an 
Informational item on the NCWM S&T Committee’s Agenda. 
 
 
330-2 Price P osting a nd C omputing C apability a nd R equirements f or a  R etail Motor-Fuel D ispenser 

(RMFD) 
 
Source:  2009 Carryover Item 330-3.  This ite m o riginated f rom W MD a nd th e r egional a ssociations a nd first 
appeared on the Committee’s 2007 agenda. 
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Purpose: To review and update criteria in the LMD Code related to price posting and computing capability on 
RMFDs to reflect current market practices.  
 
Item U nder C onsideration:  The C ommittee is c onsidering a  p roposal to  make the following modifications to  
Section 3.30. Liquid-Measuring Devices (LMD) Code to address price posting and computing capability for retail 
motor-fuel dispensers as follows: 
 

S.1.6.4.  Display of Unit Price and Product Identity. 
 

S.1.6.4.1.  Unit Price. 
 

(a) A c omputing or money-operated d evice s hall b e ab le t o d isplay o n each f ace, the u nit p rice at 
which the device is set to compute or to dispense. 

 
(b) Whenever a grade, brand, blend, or mixture is offered for sale from a device at more than one unit 

price, then all of the unit prices at which that product is offered for sale shall be displayed or shall 
be capable of being displayed on the dispenser using controls available to the customer prior to 
the delivery of the product.  It is not necessary that all of the unit prices for all grades, brands, 
blends, or mixtures be simultaneously displayed prior to the delivery of the product.  This 
subsection shall not apply to fleet sales, other contract sales, or truck refueling sales, or all 
purchases of fuel accompanied by an automatically printed receipt of the transaction 
containing the discount unit price, the total gallons delivered, and total price of the sale

[Effective and nonretroactive as of January 1, 1991] 
. 

(Amended 1989, and 1997
 

, and 201X) 

S.1.6.5.4.  Selection of Unit Price. – Except for dispensers used exclusively for fleet sales, other price 
contract sales, and truck refueling (e.g., truck stop dispensers used only to refuel trucks), and purchases 
where an automatic printed receipt of the transaction containing the discount unit price, the total 
gallons delivered, and total price of the sale

[Nonretroactive as of January 1, 1991] 

, when a product or grade is offered for sale at more than one 
unit price through a computing device, the selection of the unit price shall be made prior to delivery using 
controls on the device or other customer-activated controls.  A system shall not permit a change to the unit 
price during delivery of product. 

(Added 1989) (Amended 1991, 1992, 1993, and 1996, and 201X
 

) 

 S.1.6.6. Agreement of Indications. – No changes. 
 

S.1.6.7.  Recorded Representations. – No changes. 
 
UR.3.  Use of Device. 
 

UR.3.2.  Unit Price and Product Identity. – No changes. 
 

UR.3.3.  C omputing D evice. – Any co mputing d evice u sed i n an  ap plication where a p roduct o r g rade i s 
offered f or s ale at  o ne o r more u nit p rices s hall b e u sed o nly for s ales for which t he d evice co mputes a nd 
displays the sales price for the selected transaction. 
(Added 1989) (Amended 1992) 

 
The following exceptions apply: 

 
(a) Fleet sales and other price contract sales are exempt from this requirement. 
 



S&T Committee 2010 Interim Agenda 

  S&T - 57 

(b) A truck stop dispenser used exclusively for refueling trucks is exempt from this requirement provided 
that: 

 
(1) all p urchases o f fuel ar e ac companied b y a p rinted r eceipt o f t he t ransaction co ntaining the 

applicable price per gallon, the total gallons delivered, and the total price of the sale; and 
(Added 1993) 

 
(2) unless a dispenser complies with S.1.6.4.1. Display of Unit Price, the price posted on the dispenser 

and the price at which the dispenser is set to compute shall be the highest price for any transaction 
which may be conducted. 
(Added 1993) 
 

(c) All purchases o f f uel a ccompanied by  a n a utomatically pr inted r eceipt o f t he t ransaction 
containing the discount unit price, the total gallons delivered, and total price of the sale. 

 
(Added 201X) 

UR.3.4.  Printed Ticket Receipt. – Except for purchases conducted under U R.3.3(c) (*see n ote b elow), 
Tthe to tal price, the to tal volume o f the delivery, and the price per unit liter or gallon shall be shown, on a 
receipt by either being automatically printed or printed in clear hand script, on any printed ticket issued by 
a device and containing any one of these values

 
. 

*Note

(Amended 2001

:  Purchases conducted under UR.3.3(c) shall only be automatically printed, containing at minimum 
the total price, the total volume of the delivery, and the discount price per unit. 

 and 201X
 

) 

Background/Discussion:  In the early 1990s, various sections of the Liquid-Measuring D evices C ode in H B 44 
(including paragraphs S.1.6.4. Display of Unit Price and Product Identity, S.1.6.5.4. Selection of Unit Price, UR.3.2. 
Unit P rice a nd P roduct I dentity, a nd U R.3.3. C omputing D evice) were modified t o address multi-tier p ricing 
applications, such as cash or credit.  Since that time, marketing practices have evolved to include the addition of new 
practices, such as frequent shopper discounts and club member discounts.  Numerous questions have been posed to 
WMD regarding the requirements for posting unit prices, calculation of total price, customer-operated controls, and 
other related topics, such as the definitions for associated terminology. 
 
It is cl ear from t hese q uestions that ch anges are needed to H B 44 to en sure the requirements adequately address 
current marketplace conditions and practices.  WMD has raised this issue with the Committee and has also discussed 
a variety of pricing practices with individual state and local weights and measures jurisdictions. 
 
The W MD r eviewed t he ex isting r equirements a nd t heir ap plication t o cu rrent market p ractices an d co llected 
information on a number of scenarios, including the following: 
 
(1) Frequent shopper discounts 
(2) Club member discounts 
(3) Discount for prepaying cash (to prevent “drive-

offs”) 
(4) Prepay at the cashier for credit sales 
(5) Discounts for purchasing store products 
(6) Discounts for purchasing a service (e.g., carwash) 
(7) Targeted group discounts (e.g., Tuesday – ladies 
 5 cents off per gallon) 

(8) Full service 
(9) Self service 
(10) Progressive discounts based on volume of motor-

fuel purchased 
(11) Coupons for discounts on immediate or future 

purchases 
(12) Rebates (e.g., use of oil company credit card) 
(13) Day-of-the-week discounts 

Note:  The conditions under some of these scenarios may not typically fall under the authority of weights and 
measures jurisdictions. 

 



S&T Committee 2010 Interim Agenda 
 

S&T - 58 

The WMD expressed an interest in receiving input from the weights and measures community about the various 
practices a nd p ricing s tructures i n use, a nd i ndicated it welcomed o pportunities to  d iscuss t his ite m a t r egional 
weights and measures associations to ensure the item is adequately addressed. 
 
The WWMA acknowledged that marketing practices change on a  daily basis and the task to ensure HB 44 codes 
address each scenario is monumental.  However, the WWMA encouraged NIST in its efforts to tackle this ongoing 
issue.  T herefore, the WWMA recommended this i tem be considered and move forward to the national level as a  
Developing item as did the SWMA and NEWMA. 
 
At i ts 2007 A nnual M eeting, the S WMA was in formed that t he N ational Association o f C onvenience S tores 
recognized a p roblem with t he c urrent p rice p osting and c omputing c apability r equirements in  H B 44 a nd was 
currently working on information on this item to provide to the NCWM S&T Committee. 
 
At the 2008 I nterim Meeting, O hio Weights and Measures submitted a pr oposal to the Committee that included 
specific language for modifying Section 3.30. to address the various pricing and marketing structures being used in 
retail motor-fuel applications.  Based on its review of that proposal, the fact that a s pecific proposal has now been 
developed a nd pr esented, a nd t he number of  j urisdictions r eporting a  need t o move f orward with t his i tem, the 
Committee d ecided to  e levate th e s tatus o f th is item from Developing to “Informational.”  Consequently, t he 
Committee i s c onsidering th e s pecific la nguage s ubmitted b y O hio a nd encourages t he weights an d measures 
community to review the proposal and submit comments on this item. 
 
At its spring 2008 meeting, the CWMA S&T Committee reported hearing comments that current language does not 
meet the needs of what is actually happening in the marketplace.  Currently, there are economic issues dealing with 
fair competition, and there are numerous marketing techniques that the language in NIST HB 44 cannot address.  
The CWMA S&T Committee believes the item as proposed is a good start on addressing this issue, but it does not 
entirely provide adequate language to aid in enforcement.  The CWMA S&T recommended that a WG be formed to 
further evaluate this item.  Some examples of the panel discussion were, but not limited to: 
 

1. discounts calculated at the pump and others at the counter, 
 
2. level of consumer responsibility, 
 
3. can the dispensers do tier pricing, 
 
4. competitors complaining about non-uniformity of enforcement, 
 
5. discounts should be done electronically, and 
 
6. all is okay as long as the receipt explains the transaction. 

 
NEWMA’s spring 2008 m eeting report stated that this is a  very important item and NEWMA supports continued 
work on it a s a n Informational item.  One member suggested th at at th e next NEWMA Interim M eeting, a WG 
spend some time coming up with suggestions for this item. 
 
At t he 2 008 Annual Meeting, the Committee heard comments on t he p roposed changes to the Liquid-Measuring 
Devices Code.  S everal weights a nd measures o fficials expressed co ncern ab out t he p rovision i n t he p roposed 
language that would allow discounts to be calculated at the console after the customer has dispensed product.  These 
officials felt t hat devices should be ab le to co mpute the total sales p rice at  t he unit p rice at  which the p roduct i s 
offered for sale.  Several industry members expressed support of the proposed language.  One member stated that it 
is important for retailers with mechanical dispensers to be able to offer their customers a cash discount. 
 
Current NIST Handbook 44 requirements state that the s election of the unit price must be made by the customer 
using controls on the device or other customer-activated controls.  One industry member questioned whether making 
arrangements for a given method of payment at the console might be considered as satisfying that requirement since 
the customer is initiating the sale and the conditions of payment prior to the transaction.  Weights and measures 
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officials acknowledged the comment, but emphasized the need for the customer to retain control over the selection 
of the price, preferably by making a selection at the dispenser or using customer controls. 
 
The Committee expressed appreciation for the work that had been done thus far, acknowledging that additional work 
is needed on this item and noted that a WG is being formed to develop this item.  The Committee looks forward to 
receiving i nput an d suggestions from the W G a nd encourages i nterested p arties t o p articipate i n t he W G a nd/or 
forward comments to the Committee. 
 
A meeting was held on July 15, 2008, (in conjunction with the NCWM Annual Meeting) of individuals interested in 
the issue of pricing requirements for retail motor-fuel dispensers.  Participants in the meeting included weights and 
measures officials, gasoline pump manufacturers, and other interested parties.  T he purpose of the meeting was to 
establish a n in formal W G to  r eview t he is sue o f p rice p osting a nd c omputing c apability f or r etail motor-fuel 
dispensers.  T he W G will focus on  t he de velopment of  pr oposed c hanges t o N IST Handbook 44 n ecessary t o 
provide flexibility to marketers while ensuring that the buyer and seller have adequate information about all aspects 
of the transaction with respect to the pricing and method of payment.  The CWMA had suggested the formation of 
this small WG to s tudy t his i ssue with t he idea that t he i ssue could be more thoroughly developed than could be 
done in the limited time available during the NCWM Interim and Annual Meetings.  N ote that this work does not 
replace the discussion of this issue at the NCWM Interim and Annual Meetings, but rather is intended to supplement 
the work and provide the S&T Committee with some proposals to consider. 
 
Participants a t that meeting were asked to indicate their i nterest in th e work a s either “work group p articipants” 
(expected to regularly participate and contribute to the work) or “observers” (will be kept abreast of WG activities, 
including meeting agendas and summaries).  B ecause there is no budget to support the cost of regular face-to-face 
meetings, t he W G will attempt to  a ccomplish it s o bjectives t hrough e -mail a nd o ther electronic c ommunication.  
Anyone i nterested i n t he d etails o f t his work s hould co ntact T ina B utcher ( NIST W MD) by e -mail a t 
tbutcher@nist.gov or by telephone at (301) 975-2196. 
 
During the o pen h earings at  i ts 2 008 A nnual T echnical Conference, t he W WMA received co mments t hat t he 
Committee wait until a national WG is established to develop this item further.  T he WWMA agreed that the item 
should be “Informational.” 
 
During its 2008 Interim Meeting, the CWMA heard the following comments during discussions of this item: 
 

- Lighten the rules of dispensing so consumer can see the actual sale – transparency in the marketplace 
 
- Not enough room on marquee or on pump for posting all prices 
 
- What will appear on customer receipt or final receipt 

 
The CWMA agrees that the item should be Informational until more information is obtained from the national WG. 
 
At its 2008 Interim Meeting, NEWMA supported work on this item and looks forward to information from the WG. 
 
At i ts 2 008 A nnual M eeting, t he S WMA ac knowledged t he n eed t o r eview a nd r evise t he r equirements i n t he 
Liquid-Measuring Devices Code regarding price posting and computing capability.  However, the SWMA does not 
support the proposed language as written.  The SWMA heard comments in opposition to the proposed changes to the 
LMD Code.  T he SWMA S&T Committee noted that it is important for consumers to have full information about 
the purchase price of the product before they dispense the fuel and to be able to follow all aspects of the transaction.  
Also, the Committee is concerned that the proposed language does not provide for this. 
 
The SWMA heard from Tina Butcher, NIST, that a WG has been established to study this issue.  The group met in 
conjunction with t he NCWM Annual Meeting in July, a nd a nyone interested in participating in the work should 
contact T ina.  T he SWMA supports the continued efforts o f the WG and encourages interested parties to provide 
comments to the WG.  Because of the ongoing efforts to develop this item, the SWMA agrees that this item should 
remain an Informational item and encourages people to study the proposal that has been presented thus far. 
 

mailto:tbutcher@nist.gov�
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At the 2009 NCWM Interim Meeting, the Committee heard from Tina Butcher, NIST WMD, who indicated that, 
due to staff shortages, she has not been able to devote time to work on this issue further.  Several NCWM members 
offered help in continuing the work, including John Eichberger, National Association of Convenience Stores, who 
indicated he could coordinate assistance from some of the association’s interested members. 
 
The C ommittee al so heard s ome s pecific co mments o n t he p roposed l anguage from Will W otthlie, M aryland 
Weights a nd M easures, who no ted that, should t he Committee pr oceed with i ts c onsideration of  t he pr oposed 
changes in the recommendation; the following issues should be addressed: 
 

- Paragraphs S.1.6.4.1.(a); UR.3.2.(a)(1); UR.3.2.(b)(1) and (2) are already in the handbook and should not 
be underlined.  (Technical Advisor’s Note:  These corrections have been made in the report.) 

 
- Where did the printed receipt referenced in S.1.6.4.1.(b) and in UR.3.3.(c) originate? 
 
- Could the references to “computing or money-operated devices” currently found in paragraph S.1.6.4.1. be 

carried over into paragraph UR.3.3. in the lead statement:  “Any computing or money-operated device…”? 
 

- In the proposed changes to UR.3.4., should the reference to “printed” in the phrase “or printed in clear hand 
script” be “written” instead? 

 
- Does the note under U R.3.4. P rinted T icket in fer t hat a ll computing d evices will b e r equired to  h ave a  

printer? 
 
The Committee believes that additional work is required on this proposal before it is ready to move forward for a 
Vote and the Committee supports continued work by the WG.  The Committee agreed to maintain this item as an 
Informational item. 
 
At the 2009 NCWM Annual Meeting, the Committee heard continued comments in support of continuing this work. 
 
At its Fall 2009 Interim meeting, the CWMA recommended that this item remain Informational and urged resources 
be co mmitted t o i ts f urther development.  C WMA members co mmented t hat p rice p osting co ntinues t o b e a 
problem, no ting that the current language in NIST Handbook 44 does no t r eflect current market practices and the 
language needs to be either fixed or removed from the Handbook.  The CWMA also requested that the NCWM 
sponsor a WG to address this issue. 
 
At its 2009 Interim Meeting, NEWMA agreed that this is a priority item and wants to encourage the formation of a 
WG as soon as possible.  NEWMA further noted comments heard during its meeting: 
 

- As long as terms and conditions are made clear prior to sale, the transaction should be allowed. 
 
- Businesses should purchase the correct equipment (according to HB 44) for their marketing strategy. 

 
- This items needs to move forward as a priority. 

 
- We need to find some remedy for businesses that have older equipment. 

 
- It is very difficult to take a hard line (follow HB 44 exactly) on this item. 

 
- We must enforce equally and provide a level playing field. 

 
- HB 44 is antiquated and should be revised. 

 
At its 2009 Annual Meeting, the SWMA recommended that NIST WMD resume working on this proposal as soon 
as resources are available.  NIST should include John Eichberger, National Association of Convenience Stores, and 
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other sectors that are interested in the work and that will be impacted by proposals to modify the LMD code relative 
to price posting and computing for RMFDs. 
 
At its 2009 Annual Meeting, the WWMA recommended that the item remain Informational and, hearing that NIST 
plans to hire an additional s taff member soon, urged NIST to allocate the necessary resources to the project.  

 

The 
WWMA f eels t hat t he suggested working group needs to be act ivated.  The WWMA f urther commented that i n 
reviewing the proposed language currently being considered, their members had some concerns that the customer 
may not be given adequate information until after the transaction is completed. 

 
331 VEHICLE-TANK METERS 
 
331-1 T.2.1. Automatic Temperature-Compensating Systems 
 
Source:  2009 Carryover Item 331-1.  This ite m originated f rom the Western Weights and Measures Association 
(WWMA) and first appeared on the Committee’s 2008 agenda. 
 
Purpose: To reduce tolerances applicable to comparisons of test results for compensated and non-compensated 
test runs to better reflect the performance of these systems. 
 
Item Under Consideration:  Amend paragraph T.2.1. as follows: 

 
T.2.1.  Automatic Temperature-Compensating Systems. – The difference between the meter error (expressed 
as a p ercentage) for r esults determined with a nd without t he au tomatic temperature-compensating s ystem 
activated shall not exceed: 
 

(a) 0.40.2 
 

% for mechanical automatic temperature-compensating systems; and 

(b) 0.20.1 
 

% for electronic automatic temperature-compensating systems. 

The delivered quantities for each test shall be approximately the same size.  T he results of each test shall be 
within the applicable acceptance or maintenance tolerance. 

 
(Amended 201X) 

Background/Discussion:  For more than 13 years, Alaska has been testing mechanical and electronic temperature-
compensating vehicle-tank meters with flow rates ranging from 100 gal/min to 300 gal/min.  They have applied the 
tolerances of 0 .2 % for mechanical and 0 .1 % for electronic wholesale meters as specified in the LMD Code, and 
have found that the devices are fully capable of meeting these tolerances.  When devices are found out of tolerance, 
it is usually because o f a b roken cable at  the probe for the mechanical devices, an electrical fault at  the probe on 
electronic d evices, or an incorrect API s etting.  By keeping t he c urrent tolerances that are d ouble t he eq uivalent 
tolerances in the LMD Code, there is a risk these problems will be missed. 
 
To illu strate how t he c urrent to lerances may mask p roblems, such as  b roken t emperature p robes o r i ncorrect 
settings, consider the following example: 
 

1000 gal prover 
Diesel #2 
API 34.5 
Temperature 60 °F 
Mechanical compensated VTM 

 
- A net test draw is run and the result is + 2.0 gal or + 0.2 %.  This meets the maintenance tolerance of 0.3 % 

or 3.0 gal. 
- A gross draw is run and the result is – 2.0 gal or – 0.2 %.  This still meets the tolerance and the difference 

between the two runs is 0.4 %. 
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- With the temperature of the fuel at 60 °F, both of these runs should have been equal. 
 

- If an inspector used the system indication of temperature rather than using a cer tified thermometer in the 
meter temperature well, calculations show that the current tolerance of 0 .4 % for a mechanical automatic 
temperature-compensating system could al low a system malfunction that provided a t emperature error of 
up to 9 °F difference from the actual temperature taken in the prover and not be recognized as being caused 
by a faulty system. 

 
At its 2007 Annual Meeting, the WWMA recommended that the item move forward for a Vote.  The WWMA was 
presented with a letter from a meter manufacturer in support of the proposal based on a request from Alaska Weights 
and Measures for input from manufacturers of the mechanical and electronic compensators.  The letter states that the 
proposed changes will align the VTM tolerances for the difference between meter error for results determined with 
and without the automatic temperature-compensating system activated with the LMD Code.  C urrent NIST HB 44 
language will r equire this manufacturer to p roduce d ifferent s tationary and vehicle-mounted meters; the proposed 
change will align the United States with Canada and OIML, who currently do not have different standards for these 
meters. 
 
In 2008  and 20 09, th e C ommittee heard mixed c omments o n t his ite m.  T he M MA, s ome in dividual meter 
manufacturers, and some weights and measures officials opposed the proposal.  W hile being comfortable with a  
tighter to lerance f or type e valuation ap plications, t hey were g enerally u ncomfortable w ith ap plying t he t ighter 
tolerances applied to routine field examinations, citing greater uncertainties in field testing and expressing concern 
over t he co nsistency an d ad equacy o f t est eq uipment u sed in  s ome f ield te sts.  The C ommittee h eard s imilar 
concerns at  t he 2 009 I nterim an d Annual M eetings.  S everal r egional associations expressed the o pinion th at 
additional data is needed in order to better evaluate the proposal, with the CWMA and the WWMA noting that if no 
more information is received by the 2009 Interim Meeting, the item should move forward for a vote in 2009.  NIST 
WMD supported the collection o f additional data a nd suggested t hat the Committee re-examine and co mpare the 
tolerances for stationary and vehicle-mounted meters to ensure consistency across codes for the same meter type as 
part o f th is e ffort.  NIST a lso hi ghlighted c omments made b y s ome manufacturers a nd weights an d measures 
officials regarding t he i mportance o f u sing NIST H andbook 105 -compliant an d t raceable s tandards, such a s 
thermometers and following appropriate test procedures for assessing compliance with ATC tolerances.   
 
The Committee has repeatedly requested additional data in support of the proposal, as well as data from those who 
oppose the proposal indicating why the proposed change is inappropriate.  The Committee maintained the item as an 
Informational item to allow for the submission of additional data.  The Committee appreciates the data provided by 
Alaska and emphasizes that this position should not be taken to imply that the Committee questions the validity of 
the data or procedures used in collecting it.  However, the Committee is reluctant to propose a change as significant 
as t hat o f c hanging a t olerance b ased u pon d ata f rom a s ingle s ource.  The N IST Technical A dvisor contacted 
multiple s tates ( including t he majority o f those along t he northern U.S. border) for possible input, but  found that 
many jurisdictions are not finding equipment with activated ATC systems in use on VTMs. 
 
During the 2 009 NCWM Annual Meet ing, the Committee r eported receiving ad ditional VTM test data from t he 
State of Maine.  This data supports the proposed change to the tolerances; Maine noted the change would not impact 
the compliance rate for the devices included in these tests.  The Committee pointed out that to date it has received 
only data in support of the proposed change. 
 
The Committee reiterates its request for jurisdictions to supply test data in support or opposition of the proposal to 
assist th e C ommittee in  making a  d ecision o n t he ite m.  T he C ommittee a lso encourages input of  da ta f rom 
equipment manufacturers. 
 
At its 2009 Annual meeting, the CWMA requested more data to support the item, noting that if none was received 
the CWMA would recommend the item move to a Voting item.  Hearing no further comments at its 2009 Interim 
Meeting, the CWMA recommended that this proposal move forward as a Voting item. 
 
At its 2009 Interim Meeting, NEMA recommended that this item remain “Informational,” noting that New York has 
offered to provide alternative proposed tolerances and offering the following additional comments: 
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• Tolerances should be based on the expansion coefficient of the product being tested. 
• The higher the expansion coefficient,t the more accurate the thermometer must be. 
• The tolerance should be based on temperature (e.g., ± 2 ºF) of the given products expansion 

coefficient. 
 
At its 2009 Annual Meeting, the WWMA reiterated its 2008 position, the item should be moved forward for a vote.  
The W WMA h eard f rom t he A laska r epresentative t hat t here h as b een n o ad ditional data s ubmitted t hat would 
contradict t he p roposed t olerance ch ange.  T he W WMA n oted t hat t he N CWM S &T C ommittee has r epeatedly 
requested d ata f rom i ndustry an d s tate j urisdictions t o s upport o r r efute t he pr oposed t olerances a nd t o da te h as 
received only supporting data.  
 
The W WMA r eceived written co mments from Andrea M artincic, E xecutive D irector of t he Arizona P etroleum 
Marketers Association, as follows: 
 

Petroleum tankers and tank wagons do n ot have VTMs equipped with ATC—why is there a t olerance change 
being proposed for VTMs?  A gain seems to be a problem for 2 states.  W hat products are being delivered by 
VTMs ATC?  Is this to address an issue with heating oil? 

 
The S WMA r eceived no  input on  t his i tem a t i ts 200 9 A nnual M eeting a nd, t herefore, t ook n o pos ition, 
recommending that the item remain “Informational.” 
 
331-2 UR.2.5.2.1. Automatic Temperature Compensation for Refined Petroleum Products 

 
Source:  2009 Carryover It em 331-3.  T his i tem or iginated a s a  c ompanion pr oposal t o 200 9 I nterim a genda 
Item 331-2. 
 
Purpose: Add a  us er r equirement t o address c ontinual use of  a  c ompensator a nd c onsistent use o f automatic 
temperature compensation equipment for all fuel products in a single business location. 
 
Item Under Consideration:  Add the following subparagraphs to the Vehicle-Tank Meters Code: 

 

 

UR.2.5.1.3.  Condition of Use. – At a business location which offers fuel products for sale on the basis of a 
temperature-compensated volume, a ll v ehicle-tank meters s hall h ave a ctive automatic t emperature 
compensation a nd a ll f uel pr oducts o ffered f or s ale s hall be di spensed o n t he ba sis o f 
temperature-compensated volume. 

Discussion:  Currently, there are no published guidelines for how a company has to use or operate their VTM with 
or without temperature compensation.  T hey could choose to operate only part of their fleet with ATC or use ATC 
only part o f the year when it  is  to  their benefit.  They may c hoose to  use ATC only o n certain p roducts, such a s 
home heating oil, and not use ATC with diesel, kerosene, or gasoline. 
 
The C ommittee was or iginally a sked b y t he S WMA t o c onsider a dding t wo pa ragraphs i ntended t o h elp ( 1) to 
eliminate the potential for facilitation of fraud with ATC; and (2) to eliminate consumer confusion regarding why 
certain products are currently sold using ATC and others are not.  The Committee was able reach agreement on a 
proposal to address the “Period of Use” and put forward a proposal as outlined in I tem 331-2 in the Committee’s 
2009 Final R eport.  U nder t hat ite m, t he N CWM u ltimately a dopted th e f ollowing changes at t he 2009 A nnual 
Meeting: (1) P roposed changes to UR.2.5.1.1. to require continual use o f an automatic temperature compensator; 
and (2) the addition of a new UR.2.5.1.2. to require year-round use of temperature compensation unless otherwise 
agreed to in writing by the buyer and the seller.   
 
In discussing the larger issue of ATC use on VTMs in January 2009, the Committee was not able to reach agreement 
on the “Conditions of Use” for ATC systems; that is, criteria for stipulating how ATC is used to sell similar products 
within a s ingle co mpany.  C onsequently, t he C ommittee cr eated t his i tem at  t he 2 009 Interim M eeting as  a  
companion to 2008 Item 331-2 to enable further review and discussion of the proposed criteria. 
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In reaching this decision, the Committee considered the following comments received during the 2008 Interim and 
Annual Meetings, as well as comments from the regional associations regarding “condition of use.” 
 

The Committee considered several iterations of the original proposal based on the following points raised in 
open hearings and regional associations in 2008.  Details can be found in the Committee’s 2008 F inal Report 
(see Item 331-2). 

 
• The proposal should only apply to fuel products. 
• A number of people voiced concern over the possibility of consumers (who generally are not educated 

regarding the import o f compensated versus uncompensated deliveries) unwittingly signing contracts 
agreeing to gross or net deliveries that may put them at a disadvantage. 

• Questions were raised over uniformity between buyer and seller agreements at the retail level. 
• The numbering of the proposals is not consistent with current code format. 
• Would th e la nguage in appropriately a llow a  s eller to  in clude a  s horter ti me p eriod th an 1 2 months 

facilitating use of the system when it is of most advantage to the business? 
 
During t he 2008 C WMA I nterim M eeting, on e j urisdiction s tated t hey would n ot s upport th is ite m with 
UR.2.5.2.2. Condition of Use.  This jurisdiction believes that all VTMs at a location should not be made to be 
temperature-compensate at a given facility.  O ther jurisdictions attending the meeting supported the item.  For 
clarification p urposes, t he CWMA r ecommends t he words “t hrough a v ehicle-tank meter” ( see i talics t ype 
below for illustrative purposes) be inserted after the words “offered for sale…” in UR.2.5.2.2. Condition of Use. 

 
In a ddition t o pr oposed c hanges s pecifying t he “period o f u se,” t he C WMA supported r ecommending the 
following proposed paragraph to address “condition of use” for a vote: 

  

 

UR.2.5.2.2.  Condition of Use. – At a business location, which offers fuel products for sale on the basis 
of a  t emperature-compensated v olume, a ll v ehicle-tank m eters s hall h ave active automatic 
temperature compensation and all fuel products offered for sale through a vehicle-tank meter shall be 
dispensed on the basis of temperature-compensated volume. 

At its 2008 Interim Meeting, NEWMA heard discussion that allowing uncompensated sales when agreed to by 
both parties could result in consumers getting sales contracts that contained this language, and consumers may 
not understand fully what this means.  When the phrase “unless otherwise agreed to by both the buyer and seller 
in writing” language is removed, it appears that UR.2.5.1. already addresses this issue. 

 
Consequently, NEWMA recommended the following changes and suggested the item remain “Informational”: 

 

 

UR .2.5.2.1.  Per iod of Use. – W hen fuel is bought or  sold on an automatic temper atur e compensation 
basis, it shall be bought or  sold using this basis over  at least a consecutive 12-month per iod unless 
other wise agr eed to by both the buyer  and seller  in wr iting. 

UR.2.5.2.2

 

1.  Condition of Use. – At a business location which offers fuel products for sale on the 
basis o f a  t emperature-compensated v olume, a ll v ehicle-tank meters s hall h ave ac tive au tomatic 
temperature compensation and a ll fuel products o ffered for sale shall be  dispensed on the basis o f 
temperature-compensated volume. 

At its 2008 Annual Meeting, the SWMA raised the following concerns and questions about the proposal: 
 

• The S WMA q uestioned t he need f or t he new p roposed p aragraph UR.2.5.1. s ince t he V TM C ode 
currently includes a paragraph (also numbered UR.2.5.1.) that appears to cover similar criteria. 

 
• The SWMA heard a suggestion to eliminate the phrase “unless otherwise agreed to by both the buyer 

and the seller” from the proposed UR.2.5.1.  T he Committee noted that the same language is already 
included in the Liquid-Measuring Devices Code; however, the references in that code are to wholesale 
meters and the buyer and seller are fully educated and understand the ramification o f a t emperature-
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compensated versus non-temperature-compensated sale. 
 
• The S WMA qu estioned h ow t he pr oposed pa ragraph UR.2.5.2.2. i s i ntended t o a pply t o metering 

devices at  a single l ocation.  D oes the reference t o “all fuel products” in this p aragraph r efer t o all 
vehicle-tank meters?  Or does it refer to vehicle-tank meters, as well as RMFDs at a single location? 

 
• The S WMA qu estions t he pr oposed n umbering of  t he pa ragraphs a nd whether or  n ot t he pr oposed 

paragraphs should be included under the section of “invoices” or in another section. 
 

The SWMA also considered a suggestion to split the item into two parts in order to facilitate addressing these 
and o ther co ncerns.  W hile the SWMA i s a menable t o t his ap proach, i t b elieves t he ab ove co ncerns an d 
questions should be  a ddressed pr ior t o t aking a dditional action and r ecommended t he item r emain 
“Informational.” 

 
At the 2009 NCWM Interim Meeting, concerns were expressed that the language in the recommendation may not 
allow a business that has a VTM dedicated to serving a single customer to have the option of providing the sale on 
an uncompensated basis.  Comments in support of the language indicate that this will prevent business owners from 
selectively using a VTM without ATC to serve retail customers (who are not generally well educated with respect to 
the distinction b etween co mpensated an d n on-compensated d eliveries) when a n on-compensated s ale would b e 
disadvantageous t o t he cu stomer.  The C WMA h as p roposed al ternative l anguage, as s hown i n I tem 331-2, to 
emphasize that the paragraph applies only to sales from a VTM by a business, not all of the business’ fuel sales (for 
example, fuel sales made through loading-rack meters also operated by the business). 
 
The Committee invited additional comments and suggestions on how to modify the proposed language to address 
the co ncerns r aised.  The C ommittee i s al so i nterested i n co mments o n h ow t he i ssue o f a m eter t hat can  b e 
programmed with multiple products should be addressed; specifically, whether such a meter should be permitted to 
be programmed to offer compensated and non-compensated sales through the same meter and, if so, what language 
is needed to address its use.  The Committee agreed to keep this proposal on its agenda as an Informational item. 
 
See Item 331-2 in the Committee’s 2009 Interim and Final Reports for additional background information.  
 
At their 2009 Annual Meetings, the CWMA, NEWMA, and SWMA heard no comments on the item; these regions 
not t ake a  p osition o n t he i tem a nd r ecommended i t r emain “Informational.”  At its  2009 I nterim M eeting, th e 
CWMA heard comment from one jurisdiction in opposition of the item, but no other comments.  At its 2009 Interim 
Meeting, NEWMA offered the following additional comments: 
 

• A problem exists where businesses deliver gross/net from the same vehicle (e.g., different states with 
different requirements). 

• This item is device focused but should be customer focused. 
 
At its 2009 Annual Meeting, the WWMA also recommended the item remain “Informational,” commenting that use 
of an ATC device should be linked to the customer, not the business location, because it appears that the way the 
section i s currently written, a ll customers would be required to receive compensated deliveries where ATC is not 
required or desired. 
 
The WWMA also received written comments from Andrea Martincic, Executive Director of the Arizona Petroleum 
Marketers Association.  At t he request o f Ms. Mar tincic, t hese co mments were entered d irectly into the WWMA 
final report as submitted: 

 
“Still presents a problem for jobbers/distributors operating in multiple states.  Could S&T somehow tie it to the 
customer—so there must be consistency of ATC usage for those customers sold product ATC through VTMs?” 
 

The WWMA heard comments reiterating concerns about how the current proposed language in UR.2.5.2.1. would 
apply i n in stances where a  s ingle V TM is  u sed to  make r etail a nd wholesale d eliveries b oth in  j urisdictions 
permitting ATC and in jurisdictions prohibiting it. 
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The WWMA believes this language is not yet ready for adoption and encourages further refinement to address the 
concerns noted above. 
 
336 WATER METERS 
 
336-1 N.3. Test Drafts and N.4. Testing Procedures 
 
Source:  2009 Carryover Item 336-3.  T his item originated from the Southern and Western Weights and Measures 
Associations (SWMA and WWMA). 
 
Purpose:  To increase the test draft size for water meters to reduce the impact of uncertainties contributed by the 
test process. 
 
Item Under Consideration:  The Committee is s tudying following r ecommendation and e ncourages input from 
interested parties. 
 

Amend requirements in paragraphs N.3. Test Drafts and N.4. Testing Procedures Section 3.36. Water Meters as 
follows by changing the test draft quantities of Tables N.4.1. and N.4.2. of HB 44 as follows: 

 
N.3.  Te st Drafts. – The normal test of a meter shall be made at the maximum discharge rate developed 
by the installation.  M eters with maximum gallon per minute ratings higher than the values specified in 
Table N.4.1. Flow R ate a nd Draft S ize for Wa ter Meters Normal Tests may b e tested u p t o t he meter 
rating, with meter indications no less than those shown. 

 
(Amended 1990, 2002, and 2003) 

(a) 

 

Non Utility-Type Water Meters. – Test drafts should be equal to at least the amount delivered by 
the device in 2 minutes and in no case less than the amount delivered by the device in 1 minute at 
the a ctual maximum f low r ate de veloped by  t he i nstallation.  T he t est dr aft s izes s hown i n 
Table N.4.1. Flow Rate and Draft Size for Non Utility-Type Water Meters Normal Tests, and in 
Table N.4.2. Flow Rate and Draft Size for Non Utility-Type Water Meters Special Tests, shall be 
followed as closely as possible. 

(b) 

 

Utility-Type Water M eters. – The t est d raft s izes s hown i n Ta ble N.4.X. a nd N .4.Y. s hall b e 
followed as c losely a s p ossible.  T esting s hall b e d one in  li ke v olumes ( meters with g allon 
registration t ested i n g allon v olumes, meters w ith cu bic f eet reg istration t ested i n cu bic f eet 
volumes). 

Table N.4.1. Flow Rate and Draft Size for Non Utility-T ype Water Meters 
Nor mal T ests 

Meter Size 
(inches) 

Rate of Flow 
(gal/min) 

Maximum Rate 

Meter Indication/Test Draft 
    gal    ft3 

Less than 5     8 /8     50     5 
5   15 /8     50     5 
¾   25     50      5 
1   40   100   10 

1½   80   300   40 
2 120   500   40 
3 250   500   50 
4 350 1000 100 
6 700 1000 100 

(Table Added 2003) (Amended 201X) 
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Table N.4.X. Flow Rate and Draft Size for Utility-T ype Water Meters 

Normal Tests 

Meter Size 
(inches) 

Rate of Flow 
(gal/min) 

Maximum Rate 

Meter Indication/Test Draft 
gal ft3 

Less than 5 8 /8 100 10 
5/8 15 100 10 

5/8 x ¾ 15 100 10 
¾ 25 100 10 
1 40 100 10 

1½ 50 300 40 
2 100 500 40 

(Table Added 201X) 
 

Table N.4.2. Flow Rate and Draft Size for Non Utility-T ype
Special Tests 

 Water Meters 

Meter Size 
(inches) 

Intermediate Rate Minimum Rate 

Rate of Flow 
(gal/min) 

Meter Indication/Test Draft Rate of Flow 
(gal/min) 

Meter Indication/Test Draft 
gal ft gal 3 ft3 

Less than or 
equal to 5   2 /8  10   1 1/4   5 1 

¾   3  10   1 1/2   5 1 
1   4  10   1 3/4   5 1 

1½   8  50   5 1½ 10 1  
2 15  50   5 2 10 1 
3 20  50   5 4 10 1 
4 40 100  10 7 50 5 
6 60 100  10 12 50 5 

(Table Added 2003) (Amended 201X) 
 

Table N.4.Y. Flow Rate and Draft Size for Utility-T ype Water Meters 
Special Tests 

Meter Size 
(inches) 

Intermediate Rate Minimum Rate 
Rate of Flow 

(gal/min) 
Meter Indication/Test Draft Rate of Flow 

(gal/min) 
Meter Indication/Test Draft 

gal ft3 gal ft3 
Less than 5 2 /8 1 10 ¼ 1 10 

5 2 /8 1 10 ¼ 1 10 
5 2 /8 x ¾ 1 10 ¼ 1 10 

¾ 3 1 10 ½ 1 10 
1 4 1 10 ¾ 1 10 

8 1½ 100 10 1½ 100 10 
2 15 100 2 10 100 10 

(Table Added 201X) 
 
Background/Discussion:  At its 2007 Annual Meeting, the SWMA received a proposal from a meter manufacturer 



S&T Committee 2010 Interim Agenda 
 

S&T - 68 

with two options for modifying Section 3.36.  The proposals were intended to address concerns regarding the impact 
of uncertainties contributed by the test process during repeatability testing by increasing the test draft size specified 
in the code. 
 
At t he 2 009 N CWM I nterim Meet ing, t he C ommittee h eard co mments f rom meter manufacturers r egarding t he 
urgency for moving this item forward for a vote.  The Committee also heard comments from regulators questioning 
whether or not the proposed changes would address the problems being found during meter testing. 
 
Because t he o ther r egional as sociations h ave es sentially deferred t o t he W WMA’s p osition an d t he W WMA’s 
support in the event of a vote was questionable based on comments received from the region, the Committee did not 
feel it was appropriate to  advance th is ite m to  a  Voting status.  H owever, g iven t he possibility o f additional data 
prior to t he 2009 A nnual Meeting, t he Committee did agree that t he item could be e levated t o an Informational 
status; this would allow a h igher degree of visibility for an issue which is of evident concern to the manufacturers 
without compromising the due process for issue development. 
 
During t he 2009 N CWM Annual M eeting, Tina B utcher, NIST T echnical Advisor, r eported t hat t he Committee 
received a dditional information o n th is item.  T hese ite ms as well a s c opies o f p reviously s ubmitted d ata are 
available from the Committee upon request. 
  
At t he 2009 N CWM A nnual Meeting, the C ommittee heard a  report from Kristin M acey, C alifornia D ivision o f 
Measurement Standards (DMS), on an intercomparison conducted by DMS since the 2009 NCWM Interim Meeting 
involving 18 California counties.   
 
The C ommittee heard co mments from G eorge D eJarlais, Badger M eter, and Andre N oel, N eptune, who bot h 
expressed continued concern about the lack of progress on this issue and impact of the requirements on their ability 
to market meters.  Both manufacturers who were present reported disappointment that I tem 336-2 was withdrawn 
and noted that they are still studying the data from CA, which they received during the Committee’s agenda review 
session. 
 
Jeff Humphreys, LA County, acknowledged problems with testing at the lower flow rates.  H e went on to express 
concern about the quality of multi-jet meters they are encountering.  The positive displacement meters that they are 
testing appear to meet the needs of the marketplace with a good compliance rate.  Jeff also provided additional data 
to the Committee that was collected by LA County over the period of January to June 2009; this information will be 
included in the Committee’s final report.  
 
Ed Williams, CA D MS, i ndicated th at in its r eview of t he data collected, C A has o bserved some validity to the 
manufacturers’ concerns over the requirements for repeatability tests.  Both Jeff and Ed encouraged the Committee 
to do a  thorough review of the full range o f test requirements for these meters, including not only basic accuracy 
tests, but also repeatability test requirements. 
 
During the Committee’s 2009 Annual Meeting work session, Kristin Macey (representing CA DMS) and the water 
meter manufacturers present agreed to work to further review requirements for water meter testing with the goal of 
identifying changes or modifications to the scope of this item (336-1) in time for review by one or more of the fall 
2009 regional weights and measures associations. 
 
See the 2007, 2008, and 2009 S&T Committee reports for additional details and background information on this 
issue. 
 
At it s 2 009 A nnual M eeting, th e W WMA heard c omments f rom E d W illiams, D irector, C alifornia D ivision o f 
Measurement S tandards, regarding water meter co mpliance i n C alifornia an d r eferencing t esting t hat h as b een 
conducted at  t he S tate a nd c ounty l evel.  E d p rovided a w ritten co py o f t hese co mments to t he W WMA; t hat 
document is included in Appendix A to this agenda. 
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The WWMA heard from George DeJarlais on behalf of five water meter manufacturers including Badger Meter, 
Neptune Technology Group, Master Meter, Elster-AMCO, and Sensus Metering Systems that there is an inadequate 
draft size in HB 44 for 1 ½ and 2 inch size meters and there is inequity in test draft sizes in Table N.4.2. between the 
five-gallon and corresponding one cubic foot drafts.  Since the 2008 WWMA meeting, significant data has been 
submitted by the device manufacturers and CA DMS.  I n light of this data, George stated that eight new proposals 
were submitted to the WWMA that represent alternatives to 336-1, several of which would incorporate the changes 
proposed in  th is ite m.  George al so s tated t hat t he t ype evaluation co mpliance r ate was s omewhat misleading 
because i t involves o nly four meter p roduct l ines that have passed type evaluation s ince 2002.  I n the meantime, 
some manufacturers have deferred submitting meters for evaluation until some of the HB 44 issues are resolved. 
 
The WWMA S &T C ommittee was a dvised b y G eorge t hat th e e ight n ew p roposals were s ubmitted a s multiple 
alternatives for solving the three concerns identified by the water meter manufacturers:  accuracy test drafts for 1 ½ 
and 2 inch meters, gallon test drafts for meters ≤ 1 inch size, and accuracy test drafts with respect to repeatability 
requirements.  After r eviewing t hese pr oposals a nd c onsidering t he or iginal pr oposal i n 336 -1, t he W WMA 
recommended that this item be withdrawn and forwarded two new proposals (as outlined Item 336-2 and 336-3 of 
this agenda) to the NCWM S&T Committee for consideration. 
 
At its 2009  Interim Meeting, t he C WMA requested comments on t his item; however, hearing n one, the CWMA 
recommended that the item remain an Informational item. 
 
At its 2009 Interim Meeting, NEWMA recommended withdrawing this item until a solid proposal can be made. 
 
At i ts 2009 A nnual M eeting, t he SWMA r ecommended withdrawing t his pr oposal in f avor of  supporting t wo 
alternate related proposals, developed by the September 2009 WWMA (as outlined in Items 336-2 and336-3 in this 
agenda). 
 
336-2 N.4.2 Special Tests. 
 
Source:  WWMA 
 
Purpose: To increase the test d raft s ize for special te sts o f Utility T ype Water meters to reduce the impact o f 
uncertainties contributed by the test process. 
 
Item U nder C onsideration:  Modify p aragraph N.4.2. S pecial T ests an d T able N .4.2. an d a dd a n ew t able as  
follows: 
 

N.4.2. S pecial T ests. – Special t ests t o d evelop t he o perating ch aracteristics o f m eters may b e made 
according to the rates and quantities shown in Table N.4.2. Flow Rate and Draft Size for Water Meters 
Special Tests. 
(Amended 2003) 

 
Table N.4.2. 

Flow Rate and Draft Size for Batching Water Meters Special Tests 

Meter Size 
(inches) 

Intermediate Rate Minimum Rate 
Rate of Flow 

(gal/min) 
Meter Indication/Test Draft Rate of Flow 

(gal/min) 
Meter Indication/Test Draft 

gal ft gal 3 ft3 
Less than or 
equal to 5/ 2 8 10 1 ¼ 5 1 

¾ 3 10 1 ½ 5 1 
1 4 10 1 ¾ 5 1 

1 ½ 8 50 5 1 ½ 10 1 
2 15 50 5 2 10 1 
3 20 50 5 4 10 1 
4 40 100 10 7 50 5 
6 60 100 10 12 50 5 
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(Table Added 2003 
 

Amended 2011) 

Table N.4.X.  
Flow Rate and Draft Size for Utility Type Water Meters Special Tests 

Meter Size 
(inches) 

Intermediate Rate Minimum Rate 
Rate of Flow 

(gal/min) 
Meter Indication/Test Draft Rate of Flow 

(gal/min) 
Meter Indication/Test Draft 

gal ft3 gal ft3 
Less than 5/ 2 8 1 10 ¼ 5 1 

5/ 2 8 1 10 ¼ 5 1 
5/ 2 8 x ¾ 1 10 ¼ 5 1 

¾ 3 1 10 ½ 5 1 
1 4 1 10 ¾ 5 1 

8 1 ½ 100 10 1 ½ 100 10 
2 15 100 2 10 100 10 

(
 
Table Added 2011) 

Background/Discussion:  The W WMA heard f rom Andre N oel, N eptune T echnology G roup, r epresenting five 
water meter manufacturers.   The meter manufacturers state that meters 1 ½ and 2 inch size are guaranteed to fail 
type evaluation because of inadequate test draft sizes.  The test draft size only represents ten graduations on the 
proving indicator, only one-tenth the revolutions of the proving indicator.  This results in larger meter uncertainties. 
 
The WWMA heard that field testing of 1 ½ and 2 inch meters seldom occurs in California, but these meters are type 
evaluated by the California Type Evaluation Program laboratory on a more frequent basis.  The WWMA recognizes 
that the current draft sizes are inadequate to obtain valid test results.  Increasing the test draft size in this case would 
not create undue hardship during field testing, since field tests are not being conducted on a routine basis. 
 
The WWMA also received a comment regarding the consistent use of words describing non-utility, batch-type, and 
batching type meters.  T he WWMA suggests that the term “batching meters” be used throughout t his code.  The 
WWMA also recognizes the need for including of the 5/

 

8 x ¾ size meter, which is commonly found in commercial 
sub-metering applications. 

At its 2009 Interim Meeting, the CWMA heard no comments on this item and recommended it be maintained as an 
Informational item. 
 
At its 2009 A nnual Meeting, the SWMA supported the W WMA i n i ts proposed modifications to Table N.4.2. to 
address t he f low r ates a nd t est d raft s izes f or s pecial te sts o f batching meters.  T he SWMA also s upports t he 
WWMA’s including a new Table N.4.X. to address the flow rates and test draft sizes for special tests of  utility type 
water meters.  The SWMA acknowledges the change in flow rates and test drafts for special tests of utility type 
water meters are needed to address the operating characteristics of these meters.   Since tests are conducted on an 
infrequent basis, the increase in the test draft sizes as proposed in new Table N.4.X. would not create undue hardship 
for a jurisdiction.  The SWMA also recognizes the proposed new Table N.4.X. now addresses meter sizes in actual 
use that were not previously addressed in the code.  The SWMA relies on WWMA experience and expertise in the 
regulation this technology.  C onsequently, the SWMA recommends this proposal be included as a Voting item on 
the NCWM S&T’s 2010 agenda. 
 
336-3 T.1.1. Repeatability. 
 
Source:  WWMA 
 
Purpose: To return the tolerances for repeatability tests of water meters to the values specified prior to 2003 for 
water meters ( and many o ther measuring d evices) i n t he G eneral Code in a n e ffort to r educe t he i mpact o f 
uncertainties contributed by the test process. 
 
Item Under Consideration:  Modify paragraph T.1.1. Repeatability as follows: 
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T.1.1. Repeatability. - When multiple tests are conducted at approximately the same flow rate, the range 
of the test results shall not exceed 0.6 % for tests performed at the normal and intermediate flow rates, 
and 1. 3 % for t ests p erformed at  t he minimum f low r ate, an d each t est s hall be  within t he a pplicable 
tolerance

 
s and the range of test results shall not exceed the following values: 

 Batching Meters Utility-Type Meters 
Normal Flow Rates 0.6 % 0.6 % 
Intermediate Flow Rates 0.6 % 2 % 
Minimum Flow Rate 1.3 % 4 % 

 (Added 2002) 
 

(Amended 2011) 

Background/Discussion:  The WWMA heard from George DeJarlais, with Badger Meter, representing a group of 
five water meter manufacturers.  One of the primary concerns of the manufacturers is the inability of meters to pass 
repeatability requirements during type evaluation testing.  B ased upon the data collected by the State of California 
and multiple California counties, the WWMA noted that three separate ranges of repeatability are appropriate for the 
maximum, intermediate, and minimum flow rates when current HB 44 test draft sizes are used.  The WWMA also 
noted t hat an  i ncrease t o t he r ange o f t he t est r esults p erformed at  t he i ntermediate an d m inimum flow was 
warranted, notwithstanding the requirement for each test to be within the applicable tolerance. 
 
At its 2009 Interim Meeting, the CWMA heard no comments on this item and recommended it be maintained as an 
Informational item. 
 
At its 2009 Annual Meeting, the SWMA heard from Andre Noel (Neptune Technology) about the primary concerns 
of the manufacturers over the inability of meters to pass repeatability requirements during type evaluation testing.  
Mr. N oel indicated that the data collected by the State of California and multiple California counties support the 
proposed n ew r anges o f r epeatability t olerances for t he maximum, i ntermediate, an d minimum flow r ates when 
current HB 44 test draft sizes are used.  The SWMA relies on WWMA experience and expertise in the regulation 
this technology. Consequently, the SWMA recommended this proposal be included as a Voting item on the NCWM 
S&T’s 2010 agenda. 
 
 
360 OTHER ITEMS 
 
360-1 Tentative Code for Hydrogen Gas-Measuring Devices. 
 
Source:  WWMA and SWMA 
 
Purpose: To p rovide t he U .S. W eights an d M easures co mmunity ( manufacturers, users, a nd w eights a nd 
measures officials) with legal metrology requirements to address gaseous hydrogen refueling dispensers already in 
operation in 24 states.   
 
Item Under Consideration:  Adopt the proposed Section 3.39. Hydrogen Gas-Measuring Devices Code outlined in 
Appendix B as a tentative code in NIST Handbook 44. 
 
Background/Discussion:  The U .S. N ational W ork Group ( USNWG) f or t he D evelopment o f C ommercial 
Hydrogen Measurement S tandards r ecommends c hanging the status of t he NCWM S&T C ommittee Developing 
Item pr oposing de velopment of a new hydrogen c ode from Developing to "Voting."  The latest D raft 5 .0 of the 
proposed n ew N IST H B 44 S ection 3. 39. Hydrogen G as-Measuring D evices Code was d istributed t o t he four 
regional weights a nd measures a ssociations i n S eptember 2009 f or c onsideration.  N ote t hat a  c orresponding 
recommendation that proposes including hydrogen fuel quality and method of  sale requirements in NIST HB 130 
"Uniform Laws a nd R egulations i n t he Areas o f Legal Metrology a nd E ngine F uel Quality"(HB 130) w as a lso 
submitted to the four regional weights and measures association Laws and Regulations (L&R) Committees. 
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The USNWG makes this recommendation for an upgrade in the proposal’s status as a result of 22 months of work to 
ready the draft code language for national approval and adoption.  The USNWG will be collecting additional data in 
the coming months to confirm that the proposed tolerances are adequate and fair given today’s hydrogen technology 
and the test equipment available.  These tolerances are derived from performance requirements i n use for s imilar 
compressed gas applications in HB 44 and OIML R 139 “Compressed gaseous fuel measuring systems for vehicles.”  
The U SNWG will up date t he weights a nd measures c ommunity o n i ts findings i n t he e vent t hat t he p roposed 
tolerances for these systems require further refinement. 
 
As additional justification, the USNWG notes that the proposed new hydrogen code provides the U.S. Weights and 
Measures community with legal metrology requirements to address gaseous hydrogen refueling dispensers already 
in operation in twenty-four states.  Thirty additional stationary/mobile refueling systems are in the planning stages.  
Existing requirements f or o ther co mpressed g as r efueling applications, p rimarily co mpressed n atural g as ( CNG), 
were the starting point for many hydrogen standards.  CNG requirements are not entirely suitable for some of the 
unique features of hydrogen gas dispensers (e.g., product density).  While some jurisdictions feel it is premature for 
hydrogen requirements because there are limited refueling stations, the USNWG feels that this is the ideal time to 
set t he stage f or weights a nd measures r equirements.  T he h ydrogen c ommunity i s l ooking t o t he weights a nd 
measures co mmunity for t heir ex pertise, and t his i s t he opportunity t o b e i nvolved i n t he e arly stages o f t he 
development of commercial measurement standards that was not possible with CNG.  
 
The U nited S tates has t he l argest number o f hydrogen r efueling di spensers worldwide.  B y t aking t he l ead i n 
developing appropriate requirements for this growing alternative fuel technology, the United States can fill a critical 
gap in the hydrogen infrastructure and can move closer to i ts goal for a cl ean fuel source and independence from 
imported energy. 
 
The USNWG members represent:  ( 1) federal and s tate government, (2) d ispenser, meter, and related component 
manufacturers, (3 ) fu el p roviders, (4 ) f uel p artnerships, (5) f uel q uality administrators, (6 ) re lated s tandards 
organizations, and (7) type evaluation and research and development laboratories.  T he USNWG is recommending 
design, p erformance, i nstallation, a nd u se r equirements for h ydrogen di spensers ba sed on  i ts e xperience with 
compressed gas delivery systems and hydrogen’s properties and measurement technology.  The draft code is the first 
phase o f a five-year p roject, which s tarts with a  te ntative c ode.  The t entative co de is n ecessary for p roviding 
guidelines to device manufacturers and, once finalized, will be the basis for test procedures, type evaluation criteria, 
and eventual training of industry and field officials.   
 
The ongoing work to develop the hydrogen code has been documented and is under review through posting on the 
websites:  
 

1. http://www.fuelcellstandards.com/ tracks over 200 hydrogen and fuel cell standards, 
 

2. http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-Hydrogen-Measurement-Standards.cfm a 
NIST WMD  o utreach project providing the latest updates on work to d evelop legal m etrology 
requirements for hydrogen measurement, 
 

3. http://www.hydrogenandfuelcellsafety.info/ lists updates on th e la test U SNWG work r eported to  th e 
National H ydrogen F uel C ell C odes a nd Standards C oordinating C ommittee ( NHFCCSCC).  T he 
committee i s s ponsored b y U. S . D epartment of  E nergy ( DOE), U .S. F uel Cell Council, a nd N ational 
Hydrogen Association and is chartered with coordinating the development of hydrogen codes and standards 
to harmonize national and international codes.  The NHFCCSCC fosters this collaborative effort between 
industry a nd go vernment t o encourage s haring o f i nformation, a voiding d uplication, and t o e nsure a ll 
essential elements are in place for a safe, cost effective, and viable commercial program. 

 
The USNWG work on these requirements has been reported in detail in multiple outreach projects such as the: 
 

1. Weights and Measures Quarterly news article series on “Hydrogen, What's Next?” a NIST WMD technical 
news publication distributed to the weights and measures community, 

 

http://www.fuelcellstandards.com/�
http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-Hydrogen-Measurement-Standards.cfm�
http://www.hydrogenandfuelcellsafety.info/�
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2. Open hearings of the 2008 and 2009 meetings of the National Conference on Weights and Measures, S&T 
and L&R Committees, and Meter Manufacturers Association meetings,  

 
3. Three U .S. W eights an d M easures Administrators’ Workshops o n C ommercial H ydrogen Meas urement, 

and   
 
4. Two Regional Weights and Measures Association Technical Training Seminars on Commercial Hydrogen 

Measurement, which like the workshop were sponsored i n pa rt b y t he D OE a nd N IST t o f amiliarize 
weights and measures o fficials with the latest developments in the operation, performance, and safety o f 
hydrogen refueling technology 

 
The work to fully develop the new hydrogen infrastructure included representation and input from affected sectors, 
including weights and measures officials a nd e quipment manufacturers and operators.  This is an oppor tunity t o 
influence the direction of the work prior to commercialization of this application.  The work represents a unique and 
collaborative effort. 
 
The USNWG initially focused its efforts on  the development o f requirements for retail refueling dispensers.  As 
discussions and work progressed, t he USNWG discussed at what point to address wholesale applications  
acknowledged.  T he USNWG is aware that other measuring device codes address wholesale applications, but does 
not agree as some have suggested that the code should wait until wholesale applications are addressed.  The update 
of co des i s an  o ngoing p rocess.  T he U SNWG ag reed t hat r etail d ispensers h ave t he more i mmediate n eed f or 
marketplace standards.  T he USNWG has begun to consider code language to addresses both retail and wholesale 
devices.   
 
The U SNWG i s working t o p rovide g uidance d ocuments an d t raining t hat ar e n ecessary f or t he start-up a nd 
implementation o f a  hydrogen d evice i nspection a nd t est p rogram.  T he U SNWG i s e xamining t he r esources 
necessary to test hydrogen refueling equipment and has, with the assistance of California's Division of Measurement 
Standards, created an equipment list with an estimated average cost for a test standard of $111,000. 
 
Jurisdictions may r ely on  the pr ovisions of  H B 44 G eneral C ode p aragraph G -UR.4.4. A ssistance i n T esting 
Operations to ensure suitable test equipment is available.  The USNWG is also considering the incorporation of User 
Requirements which would provide more specific equipment and assistance requirements that apply to the official 
test, such as those specified i n paragraph U R.3.8. Return of P roduct to Storage, Retail Compressed Natural Gas 
Dispensers in the Mass Flow Meters Code.  I t should be noted that the USNWG and CSA/HGV 4.3 Temperature 
Compensation Devices for Hydrogen Gas Dispensing Systems Work Group are exploring the advantages of cost 
sharing a s ingle test standard for use to test for over pressurization and over-heating as well as for the accuracy of 
the delivery system. 
 
The USNWG anticipates i nput from both t he weights a nd measures and hydrogen communities i n support o f the 
proposed code during the regional fall meetings. 
 
At its 2009 Interim Meeting, the CWMA recommended changing the status of t he Developing Item on the S&T 
Committee’s 2009 agenda to a Voting item as a tentative code in NIST Handbook 44 to address gaseous hydrogen 
refueling applications. 
 
At its 2009 Interim Meeting, NEWMA stated that, if an EPO has been developed and all safety considerations have 
been ad dressed t hen N EWMA s upports as  “Voting.”  Otherwise, NEWMA s upports t he pr oposal a s 
“Informational.”  NEWMA offered t he following a dditional poi nts a nd qu estions to a ddress in  c onsidering t his 
proposal: 
 

• Is there an urgency to move this from developing to “Voting?” Why not move to Informational first? 
 

• An EPO should be developed before this goes for a vote. 
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• What equipment will be necessary for testing? 
 

• Are there any safety considerations? 
 

• This is very new for Weights & Measures inspectors. 
 

• Should a hydrogen specification chart be included as part of the code or in the EPO?  
 
At i ts 2 009 A nnual Meet ing, t he W WMA heard f rom Ms. Kristin M acey, C alifornia, C hair o f the U SNWG on 
Hydrogen Device Standards Subcommittee, about the necessity for a tentative hydrogen gas-measuring device code 
to further the development of a r etail infrastructure for commercial hydrogen as a motor fuel.  T here are eighteen 
states where h ydrogen s tations ar e u nder cu rrent o perations.  Ms. M acey urged s tate d irectors at  t he W WMA 
meeting to v isit a nd le arn more a bout th ese s ites a nd p rovide written a nd/or o ral s upport a t u pcoming N CWM 
meetings.  T he W WMA r ecommends t his a s a “Voting” item an d a lso en courages the c ollection o f d ata i n t he 
coming months to validate the proposed tolerances and test notes. 
 
At its 2009 Annual meeting, the SWMA supported the USNWG’s proposal for a new Section 3.39 Hydrogen Gas-
Measuring Devices Code and recommends the proposal move forward for adoption as a tentative code.  The SWMA 
S&T Committee r ecommends the USNWG co nsider t he comments made during its open h earing session an d al l 
other comments made at the fall 2009 regional weights and measures association meetings as it prepares the final 
draft of the hydrogen code for consideration at the January 2010 NCWM. 
 
The USNWG is scheduled meet December 15, 2009, and January 13, 2010, to review and develop a position on the 
comments i t received on the draft code.  The USNWG responses to those comments and any updates to the draft 
code will be  pos ted on  t he website http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-Hydrogen-
Measurement-Standards.cfm and made available to all interested parties.  The USNWG notes that the WG agreed in 
October 2007 to simultaneously develop a device code and corresponding test procedures.  Currently, the USNWG 
has a draft examination procedure outline (EPO 29) under review for the gravimetric test method to include safety 
guidelines. 
 
 
360-2 International Organization of Legal Metrology (OIML) Report 
 
Many issues before the OIML, the Asian-Pacific Legal Metrology Forum (APLMF), and other international groups 
are within the purview of the Committee.  Additional information on OIML activities will appear in the Board of 
Directors agenda and Interim and Final Reports and on the OIML website at http://www.oiml.org.  NIST WMD 
staff will provide the latest updates on OIML activities during the open hearing sessions at NCWM meetings.  F or 
more information on specific OIML-related device activities, contact the WMD staff listed in the table below.  The 
OIML p rojects l isted b elow r epresent o nly c urrently act ive p rojects.  F or ad ditional i nformation o n o ther O IML 
device activities that involve WMD staff, please contact WMD using the information listed below: 
 

NIST Weights and Measures Division (WMD) 
Contact List for International Activities 

Contact Information Responsibilities 

Postal Mail and Fax for all 
Contacts: 

NIST WMD 
100 Bureau Drive MS 2600 
Gaithersburg, MD  20899-2600 
Tel:  (301) 975-4004   Fax:  (301) 975-8091 

Mr. John Barton (LMDG) 
(301) 975-4002 
john.barton@nist.gov 

• R 21 “Taximeters” 
• R 50 “Continuous Totalizing Automatic Weighing Instruments (Belt Weighers)” 
• R 60 “Metrological Regulations for Load Cells” (jointly with Ken Butcher) 
• R 106 “Automatic Rail-weighbridges” 

http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-Hydrogen-Measurement-Standards.cfm�
http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-Hydrogen-Measurement-Standards.cfm�
http://www.oiml.org/�
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NIST Weights and Measures Division (WMD) 
Contact List for International Activities 

Contact Information Responsibilities 

Mr. Kenneth Butcher (LMG) 
(301) 975-4859 
kenneth.butcher@nist.gov 

• D 1 “Elements for a Law on Metrology” 
• TC 3 “Metrological Control” 
• TC 3/SC 1 “Pattern Approval and Verification” 
• TC 3/SC 2 “Metrological Supervision” 
• TC 6 “Prepackaged Products” 
• R 60 “Metrological Regulations for Load Cells” (jointly with John Barton) 

Mr. Steven Cook (LMDG) 
(301) 975-4003 
steven.cook@nist.gov 

• R 76 “Non-automatic Weighing Instruments” 

Dr. Charles Ehrlich (ILMG) 
(301) 975-4834 
charles.ehrlich@nist.gov 

• CIML Member 
• B 3 “OIML Certificate System for Measuring Instruments” 
• B 6 “OIML Directives for the Technical Work” 
• B 10 “Framework for a Mutual Acceptance Arrangement (MAA) on OIML Type 

Evaluations” 
• TC 3/SC 5 “Expression of U ncertainty in M easurement in  L egal Metrology 

Applications,” “Guidelines for th e Application o f I SO/IEC 17025 t o t he 
Assessment of Laboratories Performing Type Evaluation Tests” 

• TC 3 “Metrological Control” 

Mr. Richard Harshman 
(LMDG) 
(301) 975-8107 
richard.harshman@nist.gov 

• R 51 “Automatic Catchweighing Instruments” 
• R 61 “Automatic Gravimetric Filling Instruments” 
• R 107 “Discontinuous T otalizing Automatic W eighing I nstruments” ( totalizing 

hopper weighers) 
• R 134 “Automatic I nstruments f or W eighing Road V ehicles I n-Motion a nd 

Measuring Axle Loads” 

Ms. Diane Lee (LMDG) 
(301) 975-4405 
diane.lee@nist.gov 

• R 59 “Moisture Meters for Cereal Grains and Oilseeds” 
• R 92 “Wood Moisture Meters – Verification Methods and Equipment” 
• R 121 “The S cale o f R elative H umidity o f Air C ertified Against S aturated S alt 

Solution” 
• TC 17/SC 8 “Measuring Instruments for Protein Determination in Grains” 

Mr. Ralph Richter (ILMG) 
(301) 975-3997 
ralph.richter@nist.gov 

• R 35 “Material Measures of Length for General Use” 
• R 49 “Water Meters” (Cold Potable Water & Hot Water Meters) 
• R 71 “Fixed Storage Tanks” 
• R 80 “Road and Rail Tankers” 
• R 85 “Automatic Level G auges f or M easuring t he Level of Liquid i n Fixed 

Storage Tanks” 
• R 105 & R  117 “Measuring Systems for Liquids O ther Than Water” (all 

measuring technologies) 
• R 118 “Testing Procedures and Test Report Format for Pattern Examination of 

Fuel Dispensers for Motor Vehicles” 
• TC 3/SC 4 “Verification Period of Utility Meters Using Sampling Inspections” 
• R 137 “Gas Meters” (Diaphragm, Rotary Piston, & Turbine Gas Meters) 
• R 140 “Measuring Systems for Gaseous Fuel” (i.e., large pipelines) 

mailto:steven.cook@nist.gov�
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NIST Weights and Measures Division (WMD) 
Contact List for International Activities 

Contact Information Responsibilities 

Dr. Ambler Thompson 
(ILMG) 
(301) 975-2333 
ambler@nist.gov 

• D 11 “General Requirements for Electronic Measuring Instruments” 
• D 16 “Principles of Assurance of Metrological Control” 
• D 19 “Pattern Evaluation and Pattern Approval” 
• D 20 “Initial a nd S ubsequent V erification o f M easuring I nstruments a nd 

Processes” 
• D 27 “Initial V erification o f Measuring I nstruments U sing t he M anufacturer’s 

Quality Management System” 
• R 34 “Accuracy Classes of Measuring Instruments” 
• R 46 “Active Electrical Energy Meters for Direct Connection of Class 2” 
• TC 5/SC 2 “General Requirements for S oftware C ontrolled Measuring 

Instruments” 
Ms. Juana Williams 
(LMDG) 
(301) 975-3989 
juana.williams@nist.gov 

• R 81 “Dynamic Measuring Devices and Systems for Cryogenic Liquids” 
• R 139 “Compressed Gaseous Fuel Measuring Systems for Vehicles” 
 

LIST OF ACRONYMS 

B Basic Publication LMDG Legal Metrology Devices Group 
CIML International Committee of Legal Metrology P Project 

D Document R Recommendation 

ILMG International Legal Metrology Group SC Subcommittee  

LMG Laws and Metrics Group TC Technical Committee 

 
The WWMA and the SWMA support these issues and the related device activities as an Informational item. 
 
360-3 Developing Items 
 
The NCWM established a  ca tegory o f i tems cal led Developing items as  a mechanism to share information about 
emerging issues which have merit and are of national interest, but have not received sufficient review by all parties 
affected b y t he pr oposal or  t hat may be  insufficiently d eveloped to  warrant r eview by t he Committee.  T he 
Developing items ar e cu rrently u nder r eview b y at  least o ne r egional a ssociation, t echnical co mmittee, o r 
organization. 
 
Developing items a re li sted in  Appendix C according t o t he s pecific H B 44 c ode s ection u nder which t hey fall.  
Periodically, p roposals will be r emoved f rom the Developing item a genda without f urther a ction b ecause t he 
submitter recommends it be withdrawn.  Any remaining proposals will be renumbered accordingly. 
 
The C ommittee en courages i nterested p arties t o ex amine the p roposals i ncluded i n Appendix C and s end t heir 
comments to the contact listed in each item.  The Committee asks that the regional associations and NTETC sectors 
continue their work to develop each proposal fully.  S hould an association or sector decide to discontinue work on 
an item, the Committee asks that it be notified. 
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Appendix A 
 

Letter from Ed Williams, California Department of Agriculture Division of Measurement Standards submitted to the 
2009 WWMA Annual Meeting (see NCWM Interim Agenda Item 336-1). 
 

 
Water Meter Compliance in California - 1998 to 2008 

 
The compliance rate of water meters submitted for type evaluation has risen in the last ten years.  
Before the repeatability requirements were added to Handbook 44 in 2003 the percentage of devices 
passing evaluation was 60%.  After this date the percentage rose to 66%, with only one failure for 
repeatability alone.  Of the five meter manufacturers submitting proposals and claiming high failure rates, 
two have not submitted meters for testing since the introduction of the repeatability requirements 
 
Compliance of water meters submitted to county officials has been comparatively high.  In 1997/98 the 
compliance rate was 90% however in 2000/2001 this dropped to the low 70% presumably because one 
meter manufacturer was not submitting complete meters; registers only were submitted and county 
officials installed these into a preexisting body.  After the manufacturer was instructed to submit only 
complete meters compliance gradually improved. 
 
Compliance has been above 90% for five of the last ten years  

County Annual Reports-Water Meter Initial Inspections 
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This does not support the meter manufacturers’ claim that they experienced a high failure rate.  After the 
introduction of repeatability requirements compliance actually increased; only one failure was for 
repeatability alone, the others failed tolerance. 
 
Two of the five meter manufacturers did not submit a meter for testing; they could not have experienced 
any failure. 
 
County Testing 
 
Five years; 98, 04, 05, 07, and 08 compliance was above 90% 
Three years; 02, 03, and 06 compliance was above 80% 
Only in 01 was compliance in the low 70% 
This does not support the claim of a high rejection rate by county officials 
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Appendix B 
 

Item 360-1:  New NIST Handbook 44 Section 3.39  
Hydrogen Gas-Measuring Devices Code  

Draft 5.0 
 
360-1  Tentative Code for Hydrogen Gas-Measuring Devices 
 

 

 
Sec. 3.39.  Hydrogen Gas-Measuring Devices 

 

This t entative c ode ha s o nly a  t rial o r e xperimental s tatus a nd i s not i ntended t o be  e nforced.  T he 
requirements are designed for study prior to the development and adoption of a  f inal code.  Requirements 
that apply to wholesale applications are under study and development by the U.S. National Work Group for 
the Development of Commercial Hydrogen Measurement Standards.  Officials wanting to conduct an official 
examination of a device or system are advised to see paragraph G-A.3. Special and Unclassified Equipment.   

 

A.1.  This code applies to devices that are used for the measurement of hydrogen gas in the vapor state used 
as a vehicle fuel.   

 
A.2.  This code does not apply to: 

 

(a) devices used solely for dispensing a product in connection with operations in which the amount dispensed 
does not affect customer charges. 

 
(b) the wholesale delivery of hydrogen gas 

 

A.3.  I n addition to the requirements of this code, hydrogen gas-measuring devices shall meet the 
requirements of Section 1.10 General Code. 

 

 
S.  Specifications 

 
S.1.  Indicating and Recording Elements. 

 

S.1.1.  Indicating Elements. – A measuring assembly shall include an indicating element that continuously 
displays m easurement r esults r elative t o qua ntity and t otal pr ice.  I ndications s hall be  c lear, de finite, 
accurate, and easily read under normal conditions of operation of the device. 

 

S.1.2.  Vehicle Fuel Dispensers. – A hydrogen gas dispenser used to fuel vehicles shall be of the computing 
type and shall indicate the mass, the unit price, and the total price of each delivery.   

 
S.1.3.  Units. -  

 

S.1.3.1.  Units of Measurement. - Deliveries shall be indicated and recorded in kilograms and decimal 
subdivisions thereof.    

 

S.1.3.2.  N umerical Value of Quantity-Value Divisions. - The value of a s cale interval shall be equal 
to:  

 
(a)  1, 2, or 5, or 

(b) a decimal multiple or submultiple of 1, 2, or 5. 
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Examples:  quantity-value divisions may be 10, 20, 50, 100; or 0.01, 0.02, 0.05; or 0.1, 0.2, or 0.5 
etc. 

 

S.1.3.3.  Maximum Value of  Quantity-Value Divisions. - The maximum value of the quantity-value 
division shall be not greater than 0.5 % of the minimum measured quantity. 

 

S.1.3.4.  V alues D efined. - Indicated v alues s hall be  a dequately de fined by  a  s ufficient nu mber o f 
figures, words, symbols, or combinations thereof.  A display of "zero" shall be a zero digit for all 
displayed digits to the right of the decimal mark and at least one to the left. 

 

S.1.4. Value of Smallest Unit. The value of the smallest unit of indicated delivery, and recorded delivery if 
the device is equipped to record, shall not exceed the equivalent of: 

 
 (a)  0.001 kg on devices with a maximum rated flow rate of 30 kg/min or less 

 
(b)  0.01 kg on devices with a maximum rated flow of more that 30 kg/min 

 
S.2.  Operating Requirements. 

 
S.2.1.  Return to Zero.  

(a) 

 

The primary indicating and the primary recording elements, if the device is equipped to record, shall be 
provided with a means for readily returning the indication to zero either automatically or manually. 

(b) 

 

It shall not be possible to return primary indicating elements, or primary recording elements, 
beyond the correct zero position. 

 

S.2.2.  Indicator Reset M echanism. - The res et mechanism f or t he i ndicating e lement s hall no t be  
operable during a delivery.  Once the zeroing operation has begun, it shall not be possible to indicate a 
value other than the latest measurement, or "zeros" when the zeroing operation has been completed.  

 

S.2.3.  N onresettable I ndicator. - A de vice may a lso be  e quipped with a no nresettable i ndicator i f t he 
indicated values cannot be construed to be the indicated values of the resettable indicator for a delivered 
quantity. 

 
S.2.4.  Provisions for Power Loss. 

 

S.2.4.1. Transaction Information. - In the event of a power loss, the information needed to complete 
any transaction in progress at the time of the power loss (such as the quantity and unit price, or sales 
price) shall be determinable for at least 15 minutes at the dispenser or at the console if the console is 
accessible to the customer. 

 

S.2.4.2.  U ser I nformation. - The d evice memory s hall r etain i nformation on  t he quantity of  f uel 
dispensed and the sales price totals during power loss. 

 
S.2.5.  Display of Unit Price and Product Identity. 

 

S.2.5.1.  Unit Price. - A computing or money-operated device shall be able to display on each face the 
unit price at which the device is set to compute or to dispense. 

  

S.2.5.2.  Product Identity. - A device shall be able to conspicuously display on each side the identity of 
the product being dispensed. 

S.2.5.3.  Selection of U nit P rice. - When a  product is o ffered f or sale at more than one u nit p rice 
through a  c omputing de vice, t he s election o f t he unit price s hall be made pr ior t o de livery us ing 
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controls on the device or other customer-activated controls. A system shall not permit a change to the 
unit price during delivery of a product.  

 
S.2.5.4.  Agreement Between Indications. – All quantity, unit price, and total price indications within 
a measuring system shall agree for each transaction. 

 
S.2.6.  Money-Value Computations. - A computing device shall compute the total sales price at any single-
purchase u nit p rice f or w hich t he product b eing measured i s o ffered f or s ale a t a ny delivery p ossible 
within either the measurement range of the device or the range of the computing elements, whichever is 
less. 

 
S.2.6.1.  Auxiliary Elements. - If a system is equipped with auxiliary indications, all indicated money 
value a nd qua ntity di visions o f t he a uxiliary e lement s hall b e id entical w ith t hose o f t he p rimary 
element. 
 
S.2.6.2.  D isplay of  Q uantity an d T otal P rice. - When a  d elivery i s co mpleted, t he t otal p rice a nd 
quantity for that transaction shall be displayed on the face of the dispenser for at least 5 minutes or 
until the next transaction is initiated by using controls on the device or other user-activated controls. 

 
S.2.7.  R ecorded Representations, Point of Sale Systems.  A  printed receipt shall be available through a 
built-in or separate recording element for transactions conducted with point-or-sale systems or devices 
activated by  de bit c ards, c redit c ards, a nd/or c ash. T he pr inted r eceipt s hall c ontain t he f ollowing 
information for products delivered by the dispenser: 
 

(a) the total mass of the delivery, 
 

(b) the unit price, 
 

(c) the total computed price, and 
 

(d) the product identity by name, symbol, abbreviation, or code number. 
 

S.2.8.  I ndication of Delivery. - The device shall automatically show on its face the initial zero condition 
and the quantity delivered (up to the nominal capacity). 
 

S.3.  Design of Measuring Elements and Measuring Systems. 
 

S.3.1.  M aximum a nd M inimum Flow-Rates. - The r atio o f t he maximum t o minimum f low-rates 
specified by the manufacturer for devices measuring gases shall be 10:1 or greater. 

 
S.3.2.  A djustment Means. – An assembly shall be provided with means to change the ratio between the 
indicated qua ntity a nd t he qua ntity o f g as measured by  t he a ssembly.  A  by pass o n t he measuring 
assembly shall not be used for these means. 

 
S.3.2.1.  D iscontinuous A djusting M eans. - When t he a djusting means c hanges r atio be tween t he 
indicated q uantity a nd t he quantity o f measured g as i n a  di scontinuous manner, the c onsecutive 
values of the ratio shall not differ by more than 0.1 %. 

 
S.3.3.  Provision for Sealing. - Adequate provision shall be made for an approved means of security (e.g., 
data change audit trail) or physically applying security seals in such a manner that no adjustment may be 
made of: 
 

(a) each individual measurement element, 
 

(b) any adjustable element for controlling delivery rate when such rate tends to affect the accuracy 
of deliveries 
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(c) the zero adjustment mechanism, and 

 
(d) any metrological parameter that detrimentally affects the metrological integrity of the device or 

system. 
 

When applicable, the adjusting mechanism shall be readily accessible for purposes of affixing a security 
seal. Audit trails shall use the format set forth in Table S.3.3.   
 

Table S.3.3.   
Categories of Device and Methods of Sealing 

Categories of Device Method of Sealing 
Category 1:  No remote configuration capability. Seal b y p hysical s eal o r t wo ev ent co unters: o ne f or 

calibration p arameters an d on e f or c onfiguration 
parameters. 

Category 2:   R emote c onfiguration c apability, b ut 
access is co ntrolled b y physical hardware. T he d evice 
shall c learly in dicate t hat it  is  in  t he r emote 
configuration mode a nd reco rd s uch message i f 
capable o f pr inting i n t his m ode o r s hall no t o perate 
while in this mode. 

The ha rdware e nabling a ccess f or rem ote 
communication must be o n-site.  T he ha rdware must 
be sealed using a physical seal or an event counter for 
calibration p arameters a nd a n ev ent c ounter f or 
configuration parameters.  The event counters may be 
located either at the individual measuring device or at 
the system controller; however, an adequate number of 
counters must b e p rovided to monitor t he calibration 
and configuration parameters of the individual devices 
at a location.  I f the counters are located in the system 
controller rather than at the individual device, means 
must be provided to generate a hard copy of the 
information through an on-site device. 
 

Category 3:  R emote c onfiguration c apability ac cess 
may b e unlimited or  c ontrolled t hrough a s oftware 
switch (e.g., password). 
 
The device shall clearly indicate that it is in the remote 
configuration mode a nd reco rd s uch message i f 
capable o f pr inting i n t his m ode o r s hall no t o perate 
while in this mode. 
 

An ev ent l ogger i s req uired i n t he device; i t must 
include a n e vent c ounter ( 000 t o 9 99), t he p arameter 
ID, the date and time of the change, and the new value 
of t he p arameter.  A  p rinted co py o f t he i nformation 
must b e avai lable t hrough t he d evice or  t hrough 
another on -site device.  The event logger s hall have a 
capacity t o r etain r ecords e qual t o t en t imes t he 
number o f sealable pa rameters i n t he de vice, but not 
more than 1000 records are required.  (Note:  Does not 
require 1000 changes to be stored for each parameter.) 

 

 

S.3.4.  Automatic Density Correction.  -  An automatic means to determine and correct for changes in 
product density shall be incorporated in any hydrogen gas-measuring system where measurements are 
affected by changes in the density of the product being measured.  

S.3.5.  Pressurizing t he D ischarge H ose. - The d ischarge h ose f or h ydrogen g as s hall au tomatically 
pressurize t o a  p ressure eq ual t o o r g reater t han t he receiving v essel prior t o t he d evice b eginning t o 
register the delivery.  N either initial hose pressurization or purging/bleeding of the discharge hose shall 
advance the indications.  

 
S.3.6.  Zero-Set-Back Interlock, Retail Vehicle Fuel Devices. - A device shall be constructed so that: 

 
(a) when the device is shut-off at the end of a delivery an automatic interlock prevents a subsequent 

delivery unt il t he i ndicating e lements, a nd r ecording e lements i f t he de vice i s e quipped a nd 
activated to record, have been returned to their zero positions; 
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(b) it shall not be possible to return the discharge nozzle to its start position unless the zero set-back 

interlock is engaged or becomes engaged  
 
(c) in a  system with more than one dispenser supplied by a s ingle measuring e lement, an effective 

automatic co ntrol v alve i n ea ch d ispenser p revents product f rom b eing d elivered u ntil t he 
indicating elements on that dispenser are in a correct zero position. 

 
(d) in a system with more than one hose supplied by a single measuring element, effective automatic 

means must be provided to prevent product from being delivered until the indicating element(s) 
corresponding to each hose are in a correct zero position. 

 
S.4.  Discharge Lines and Valves. 
 

 

S.4.1.  Diversion of Measured Product. - No means shall be provided by which any measured product can 
be diverted from the measuring device.   

S.4.2.  Directional Flow Valves. - If a reversal of flow could result in errors that exceed the tolerance for 
the minimum measured quantity, a valve or valves or other effective means, automatic in operation (and 
equipped with a pressure limiting device, if necessary) to prevent the reversal of flow shall be properly 
installed in the system. (See N.1.) 
 
S.4.3.  Other Valves. - Check valves and closing mechanisms that are not used to define the measured 
quantity shall have relief valves (if necessary) to dissipate any abnormally high pressure that may arise in 
the measuring assembly. 

 
S.5.  Markings. - A measuring system shall be conspicuously, legibly, and indelibly marked with the following 
information: 
 

(a) pattern approval mark (i.e., type approval number); 
 

(b) name a nd a ddress o f t he m anufacturer o r his t rademark a nd, i f r equired by  t he w eights a nd 
measures authority, the manufacturer's identification mark in addition to the trademark; 

 
(c) model designation or product name selected by the manufacturer; 

 
(d) nonrepetitive serial number; 

 
(e) the accuracy class of the device as specified by the manufacturer consistent with Table T.2.; 

 
(f) maximum and minimum flow rates in kilograms per unit of time; 

 
(g) maximum working pressure; 

 
(h) applicable range of ambient  temperature if other than - 10 °C to + 50 °C; 

 
(i) minimum measured quantity; and 

 
(j) product limitations (such as fuel quality), if applicable. 
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S.5.1.  L ocation of  Marking I nformation; H ydrogen-Fuel D ispensers. – The marking i nformation 
required in General Code, paragraph G-S.1. Identification shall appear as follows: 

 
(a) within 60 cm (24 in) to 150 cm (60 in) from the base of the dispenser; 
 
(b) either internally and/or externally provided the information is permanent and easily read; and 

accessible for inspection and 
 
(c) on a portion of the device that cannot be readily removed or interchanged (i.e., not on a service 

access panel). 
 

Note:  The use of a d ispenser key or tool to access internal marking information is permitted for retail 
hydrogen-measuring devices. 

 
S.6.  Printer. – When an assembly i s equipped with means for printing the measured quantity, the printed 
information must agree with the indications on the dispenser for the transaction and the printed values shall 
be clearly defined. 
 

S.6.1.  Printed Receipt. - Any delivered, printed quantity shall include an identification number, the time 
and date, and the name of the seller.  T his information may be printed by the device or pre-printed on 
the ticket. 

 
S.7.  Totalizers for Vehicle Fuel Dispensers. -  Vehicle fuel dispensers shall be equipped with a nonresettable 
totalizer for the quantity delivered through each separate measuring device. 

 
S.8.  Minimum Measured Quantity. – The minimum measured quantity shall satisfy the conditions of use of 
the measuring system as follows: 
 

(a) Measuring s ystems h aving a m aximum f low r ate less t han or  e qual t o 4  k g/min s hall h ave a 
minimum measured quantity not exceeding 0.5 kg. 

 
(b) Measuring s ystems having a maximum f low r ate gr eater t han 4 k g/min b ut n ot greater t han 12  

kg/min shall have a minimum measured quantity not exceeding 1.0 kg. 
 

N.  Notes 
 
N.1.  Minimum M easured Q uantity. - The minimum measured qua ntity s hall be  s pecified by  t he 
manufacturer. 
 
 
N.2.  Test Medium. - The device shall be tested with the product commercially measured except that, in a type 
evaluation examination, hydrogen gas as specified in NIST Handbook 130 shall be used.  
 
 
N.3.  Test Drafts. - The minimum test shall be one test draft at the declared minimum measured quantity and 
one t est dr aft a t a pproximately t en t imes t he minimum measured qua ntity o r 1  k g, w hichever is greater.   
More tests may be performed over the range of normal quantities dispensed.  (See T.3.) 
 
The t est d raft s hall b e made a t f lows rep resentative o f t hat d uring n ormal d elivery.  T he p ressure drop 
between t he di spenser a nd the pr oving s ystem shall n ot b e g reater t han t hat f or n ormal d eliveries.  T he 
control of the flow (e.g., pipework or valve(s) size, etc.) shall be such that the flow of the measuring system is 
maintained within the range specified by the manufacturer. 
 
NOTE:  Corresponding SAE requirements are under development and this paragraph will be revisited. 
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N.4. Tests.   
 

N.4.1. Master Meter (Transfer) Standard Test. - When comparing a measuring system with a calibrated 
transfer standard, the minimum test shall be one test draft at the declared minimum measured quantity 
and  one test draft at approximately ten times the minimum measured quantity o r 1 kg, whichever i s 
greater.   More tests may be performed over the range of normal quantities dispensed. 

 
N.4.1.1.  V erification of  Master M etering S ystems. – A m aster m etering s ystem u sed to verify a 
hydrogen gas-measuring device shall be verified before and after the verification process.  A  master 
metering system used to calibrate a hydrogen gas-measuring device, shall be verified before starting 
the calibration and after the calibration process. 

 
N.4.2.  Gravimetric Test. – The weight of the test drafts shall be equal to at least the amount delivered by 
the device at the declared minimum measured quantity and  one test draft at approximately ten times the 
minimum measured quantity or 1 kg, whichever is greater.   More tests may be performed over the range 
of normal quantities dispensed.   
 

 

 

N.4.3.  PVT Pressure Volume Temperature Test. – The minimum test with a calibrated volumetric standard 
shall be one test draft the declared minimum measured quantity and  one test draft at approximately ten 
times the minimum measured quantity or 1 kg, whichever is greater.   More tests may be performed over the 
range of normal quantities dispensed.   

N.5.  Minimum Measured Quantity. - The device shall be tested for a delivery equal to the declared minimum 
measured q uantity w hen t he d evice i s l ikely t o b e u sed t o make d eliveries o n t he o rder o f t he d eclared 
minimum measured quantity.  
 
N.6.  Testing Procedures. 
 

N.6.1.  General. - The de vice o r s ystem s hall be  t ested u nder no rmal o perating c onditions o f t he 
dispenser.
 

  

The test draft shall be made at flows representative of that during normal delivery.  T he pressure drop 
between the dispenser and the proving system shall not be greater than that for normal deliveries.  T he 
control o f t he flow ( e.g., p ipework o r v alve(s) s ize, et c.) s hall b e s uch t hat t he f low o f t he measuring 
system is maintained within the range specified by the manufacturer. 

 
N.6.1.1.  Repeatability Tests. - Tests for repeatability should include a minimum of three consecutive 
test dr afts o f a pproximately t he s ame s ize a nd be c onducted un der c ontrolled c onditions w here 
variations in factors are reduced to minimize the effect on the results obtained. 

 
N.7.  D ensity. – Temperature a nd pr essure o f hy drogen g as s hall be  measured dur ing t he t est f or t he 
determination of density or volume correction factors when applicable.  For the thermophysical properties of 
hydrogen the following publications shall apply:  for density calculations at  temperatures above 255 K  and 
pressures up to 120 MPa, a simple relationship may be used that is given in the publication of Lemmon et al., 
J. Res. NIST, 2008.  Calculations for a wider range of conditions and additional thermophysical properties of 
hydrogen ar e avai lable f ree of  c harge online at  t he “NIST Chemistry We bBook” 
http://webbook.nist.gov/chemistry, o r a vailable f or p urchase f rom NIST a s t he c omputer p rogram N IST 
Standard R eference Database 2 3 “ NIST R eference Fluid Thermodynamic a nd T ransport P roperties 
Database (REFPROP): Version 8.0” http://www.nist.gov/srd/nist23.htm.  These calculations are based on the 
reference Leachman, J.W., Jacobsen, R.T, Lemmon, E.W., and Penoncello, S.G. “Fundamental Equations of 
State for Parahydrogen, Normal Hydrogen, and Orthohydrogen” to be published in the Journal of Physical 
and Chemical Reference D ata.  More i nformation maybe o btained f rom NIST online at 
http://www.boulder.nist.gov/div838/Hydrogen/Index.htm.   
 

 

http://webbook.nist.gov/chemistry�
http://www.nist.gov/srd/nist23.htm�
http://www.boulder.nist.gov/div838/Hydrogen/Index.htm�
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T.  Tolerances 

 
T.1.  Tolerances, General. 
 

(a) The tolerances apply equally to errors of underregistration and errors of overregistration. 
 
(b) The tolerances apply to all products at all temperatures measured at any flow rate within the rated 

measuring range of the device. 
 
T.2.  T olerances. - The t olerances f or h ydrogen g as measuring d evices are listed in T able T .2.  ( Proposed 
tolerance values are based on previous work with compressed gas products and will be confirmed based on 
performance data evaluated by the U.S. National Work Group.) 
 

Table T.2.  Accuracy Classes and Tolerances for Hydrogen Gas-Measuring Devices 

Accuracy Class Application or Commodity Being 
Measured 

Acceptance 
Tolerance 

Maintenance 
Tolerance 

 
2.0 

 

 
Hydrogen gas as a vehicle fuel 
 

 
1.5 % 

 
 

 
2.0 % 

 
 

 
 
T.3.  Repeatability. - When multiple tests are conducted at approximately the same flow rate and draft size, 
the range of the test results for the flow rate shall not exceed 40 % of the absolute value of the maintenance 
tolerance and the results of each test shall be within the applicable tolerance.  See also N.6.1.1. 
 
T.4. Tolerance Application.  
 

T.4.1. T ype E valuation E xaminations f or D evices. - For t ype e valuation e xaminations, t he t olerance 
values shall apply under the following conditions: 

 
(a) at any temperature and pressure within the operating range of the device, and 

 
(b) for all quantities greater than the minimum measured quantity. 

 
T.4.2  T ransfer Standard Test Method. - To the basic tolerance values that would otherwise be applied, 
there s hall be  a dded a n a mount e qual t o t wo t imes t he s tandard de viation o f t he a pplicable t ransfer 
standard when compared to a basic reference standard. 
 

UR.  User Requirements 
 
UR.1.  Selection Requirements. 
 

UR.1.1.  C omputing-Type Device; Retail Dispensers. – A hydrogen gas dispenser used to refuel vehicles 
shall be  o f the c omputing t ype a nd s hall i ndicate t he m ass, t he unit pr ice, a nd t he t otal pr ice of e ach 
delivery. 
 
UR.1.2.  Discharge Hose-Length. – The length of the discharge hose on a retail fuel dispenser: 
 

(a)  shall no t e xceed 4 .6 m ( 15 ft) unl ess i t c an be de monstrated t hat a  longer h ose i s essential t o 
permit deliveries to be made to receiving vehicles or vessels;  

 
(b) shall be measured from its housing or outlet of the discharge line to the inlet of the discharge 

nozzle; and 
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(c) shall be measured with the hose fully extended if it is coiled or otherwise retained or connected 

inside a housing. 
 

An unnecessarily remote location of a device shall not be accepted as justification for an abnormally long 
hose. 

 
UR.1.3.  Minimum Measured Quantity. 
 

(a) The minimum measured quantity shall be specified by the manufacturer.   
 

(b) The minimum measured quantity appropriate for a transaction may be specified by the weights 
and measures authority.  A d evice may have a d eclared minimum measured q uantity smaller 
than that specified by the weights and measures authority; however, t he device must p erform 
within the performance requirements for the declared or specified minimum measured quantity 
up to deliveries at the maximum measurement range. 

 
(c) The minimum measured quantity shall satisfy the conditions of use of the measuring system as 

follows: 
 

(1) Measuring systems having a maximum flow rate less than or equal to 4 kg/min shall have a 
minimum measured quantity not exceeding 0.5 kg 

 
(2) Measuring systems having a maximum flow rate greater than 4 kg/min but not greater than 

12 kg/min shall have a minimum measured quantity not exceeding 1.0 kg 
 

UR.2.  Installation Requirements.  
 

UR.2.1.  Manufacturer’s Instructions. – A device shall be installed in accordance with the manufacturer’s 
instructions, and the installation shall be sufficiently secure and rigid to maintain this condition. 

 
UR.2.2.  D ischarge R ate. – A de vice s hall be  i nstalled s o t hat a fter i nitial e qualization t he a ctual 
maximum discharge rate will not exceed the rated maximum discharge rate.  Automatic means of flow 
regulation shall be incorporated in the installation if necessary. 
 
UR.2.3.  L ow-Flow C ut-Off V alue. – If a  m easuring s ystem is e quipped w ith a  pr ogrammable o r 
adjustable “low-flow cut-off” feature: 
 

(a) the low-flow cut-off value shall not be set at flow rates lower than the minimum operating flow 
rate specified by the manufacturer on the measuring device; and 

 
(b) the system s hall be  equipped with flow control v alves, which prevent the f low of product a nd 

stop the indicator from registering product flow whenever the product flow rate is less than the 
low-flow cut-off value. 

 
UR.3.  Use of Device. 
 

UR.3.1.  Unit Price and Product Identity for Retail Dispensers. – The unit price at which the dispenser is 
set to compute shall be conspicuously displayed or posted on the face of a retail dispenser used in direct 
sale. 
 
UR.3.2.  Ticket Printer; Customer Ticket. – Vehicle-mounted measuring systems shall be equipped with a 
ticket printer, which shall be used for all sales where product is delivered through the device.  A copy of 
the t icket issued by t he d evice s hall be l eft w ith t he cu stomer a t t he t ime o f d elivery o r a s o therwise 
specified by the customer.  
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UR.3.3.  Printed Ticket. – The total price, the total quantity of the delivery, and the price per unit shall be 
printed on any ticket issued by a device of the computing type and containing any one of these values. 
 
UR.3.4.  Ticket in Printing Device, Vehicle-Mounted Measuring Systems. –  A ticket shall not be inserted 
into a device equipped with a ticket printer until immediately before a delivery is begun, and in no case 
shall a  t icket be  i n t he de vice w hen t he v ehicle i s i n motion w hile o n a  publ ic s treet, hi ghway, or 
thoroughfare. 
 
UR.3.5.  Steps After Dispensing. – After delivery to a customer from a retail dispenser: 
 

(a) the device shall be shut-off at the end of a delivery, through an automatic interlock that prevents 
a s ubsequent de livery unt il t he i ndicating e lements a nd r ecording e lements, i f t he de vice i s 
equipped and activated to record, have been returned to their zero positions; and 

 
(b) the discharge nozzle shall not be returned to its start position unless the zero set-back interlock is 

engaged or becomes engaged by the act o f d isconnecting the nozzle or the act of returning the 
discharge nozzle.   

 
UR.3.6.  R eturn o f I ndicating a nd R ecording E lements t o Zero. – The pr imary i ndicating e lements 
(visual), and the primary recording elements shall be returned to zero immediately before each delivery.   
 
UR.3.7. Return of Product to Storage, Retail Hydrogen Gas Dispensers. – Provisions at the site shall be 
made for returning product to storage or disposing of the product in a safe and timely manner during or 
following testing operations.  Such provisions may include return lines or cylinders adequate in size and 
number to permit this procedure. 
 
UR.3.8.  C onversion F actors. – Established co rrection v alues ( see ref erences i n N .7.) sh all b e u sed 
whenever measured hydrogen gas is billed.  All sales shall be based on kilograms. 
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NOTE:  Current NIST Handbook 44 definitions that will need to be modified to correspond with the 
proposed new code for hydrogen gas measuring devices.  
 

 
Appendix D 

 
Definitions  

 
The s pecific c ode t o w hich t he de finition a pplies i s s hown i n [ brackets] a t t he e nd o f t he definition.  
Definitions for the General Code [1.10] apply to all codes in Handbook 44. 
 

A 
 
 
audit t rail.  An el ectronic c ount an d/or i nformation r ecord o f t he ch anges t o t he values o f t he ca libration o r 
configuration parameters of a device. [1.10, 2.20, 2.21, 2.24, 3.30, 3.37, 3.39, 5.56(a)]   

 
automatic temperature or density compensation.  The use of integrated or ancillary equipment to obtain from the 
output o f a  volumetric meter a n e quivalent mass, o r a n e quivalent liq uid v olume a t th e a ssigned r eference 
temperature below and a pressure of 14.696 lb/in2

 
 absolute.  

Cryogenic liquids,  –   21 °C (70 °F) [3.34,] 
Hydrocarbon gas vapor  –  15 °C (60 °F) [3.33] 
Hydrogen gas  –  21 °C (70 °F) [3.39] 
Liquid carbon dioxide  –  21 °C (70 °F) [3.38] 
Liquefied petroleum gas (LPG) and Anhydrous ammonia  –  15 °C (60 °F) [3.32] 
Petroleum liquid fuels and lubricants  –   15 °C (60 °F) [3.30] 

 
C 

 
calibration parameter.  Any adjustable parameter that can affect measurement or performance accuracy and, due to 
its nature, needs to be updated on an ongoing basis to maintain device accuracy, e.g., span adjustments, linearization 
factors, and coarse zero adjustments.[2.20, 2.21, 2.24, 3.30, 3.37, 3.39, 5.56(a)]   

 
D 

 
 

discharge hose.  A flexible hose connected to the discharge outlet of a measuring device or its discharge line.[3.30, 
3.31, 3.32, 3.34, 3.37, 3.38, 3.39] 

 
discharge line.  A rigid pipe connected to the outlet of a measuring device.[3.30, 3.31, 3.32, 3.34, 3.37, 3.39] 
 
 

E 
 
event counter.  A nonresettable counter that increments once each time the mode that permits changes to sealable 
parameters is en tered and one or more changes are made to sealable calibration or configuration parameters of a 
device.  [2.20, 2.21, 3.30, 3.37, 3.39, 5.54, 5.56(a), 5.56(b), 5.57]   
 
event logger.  A form of audit trail containing a series of records where each record contains the number from the 
event co unter co rresponding to t he ch ange t o a s ealable parameter, t he i dentification of t he p arameter t hat was 
changed, the time and date when the parameter was changed, and the new value of the parameter.[2.20, 2.21, 3.30, 
3.37, 3.39, 5.54, 5.56(a), 5.56(b), 5.57] 
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I 

 
indicating e lement.  An e lement i ncorporated i n a  weighing or  measuring de vice by  means of  which i ts 
performance r elative t o q uantity o r money value i s “read” from t he d evice i tself as , f or ex ample, an  
index-and-graduated-scale co mbination, a  weighbeam-and-poise c ombination, a  d igital in dicator, a nd the li ke.  
(Also see “primary indicating or recording element.”)[1.10] 
 

M 
 
 
minimum measured q uantity ( MMQ).  T he s mallest qua ntity de livered f or which t he measurement i s t o 
within the applicable tolerances for that system  . . .  3.37,  3.39] 
 

N 
 
nonresettable totalizer.   An element interfaced with the measuring or weighing element that indicates the 
cumulative registration of the measured quantity with no means to return to zero.[3.30,  3.37, 3.39] 
 

P 
 
 
point-of-sale system.  An assembly of elements including a weighing or measuring element, an indicating element, 
and a r ecording el ement (and may also be eq uipped with a “scanner”) u sed t o co mplete a d irect s ales 
transaction.[2.20, 3.30, 3.32, 3.37, 3.39] 
 

R 
 
remote c onfiguration c apability.   The ab ility t o ad just a weighing o r measuring d evice o r ch ange i ts sealable 
parameters from o r t hrough some o ther d evice t hat is not i tself necessary t o the o peration o f the weighing o r 
measuring device or is not a permanent part of that device.  [2.20, 2.21, 2.24, 3.30, 3.37, 3.39,  5.56(a)] 
 
retail device.  A measuring device primarily used to measure product for the purpose of sale to the end user. [3.30, 
3.32, 3.37, 3.39] 
 

W 
 
 
wet hose.  A d ischarge hose intended to be full o f p roduct at  al l times.  (See “wet-hose type.”)[3.30, 3.31, 3.38, 
3.39] 
 
wet-hose type.  A type of device designed to be operated with the discharge hose full of product at all times.  (See 
“wet hose.”)[3.30, 3.32, 3.34, 3.37, 3.38, 3.39] 
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Appendix C 
 

Item 360-3:  Developing Items 
 
 
Part 3, Item 1 Vehicle-Tank Meters:  T.4. Product Depletion Test 
 
Source:  Northeast Weights and Measures Association (NEWMA) 
 
Purpose:  Modify the VTM code to base the product depletion test tolerances on the meter’s maximum flow rate (a 
required m arking o n a ll meters) r ather th an t he meter s ize.  This will e nable more c onsistent a pplication o f t he 
tolerances for older meters, which are not required to be marked with the meter size and address an unintentional 
gap which allows an unreasonably large tolerance for smaller meters. 
 
Item Under Consideration:  Amend paragraph T.4. as follows: 
 

T.4.  Product D epletion T est. – The d ifference b etween t he t est r esult for an y n ormal t est an d t he p roduct 
depletion te st shall not e xceed one-half (0 .5 %) p ercent o f t he v olume de livered i n o ne minute a t t he 
maximum flow rate marked on the meter.  Tolerances for typical meters are tolerance 

 

shown in Table T.4.  
Test drafts shall be of the same size and run at approximately the same flow rate. 

[Note:  The result of the product depletion test may fall outside of the applicable test tolerance as specified in 
Table 1.] 
 

Table T.4. Tolerances for Typical Vehicle-Tank Meters 
on Product Depletion Tests, Except Milk Meters 

Refer to T.4. for meters with maximum flow rates not listed. 

Meter Size Maintenance and Acceptance Tolerances  Maximum Flow Rate 

114 LPM (30 GPM) 

Up to, but not including, 50 mm (2 in) 1.70 L (104 in3)

0.57 L (0.15 gal) (34.6 in

1 
3)1 

225 LPM (60 GPM) 

From 50 mm (2 in) up to, but not including, 75 mm (3 in) 2.25 L (137 in3)

1.1 L (0.30 gal) (69.3 in

1 

3)1 

378 LPM (100 GPM) 

75 mm (3 in) or larger 3.75 L (229 in3)

1.9 L (0.5 gal) (115 in

1 

3)1 

758 LPM (200 GPM) 3.8 L (1.0 gal) (231 in3)1 

1 Based on a test volume of at least the amount specified in N.3. 

(Table Added 2005) (Amended 201X) 
 
Alternative language for T.4. with larger tolerance for smaller meters. 
 
T.4.  Product Depletion Test. – The difference between the test result for any normal test and the product depletion 
test shall not exceed one-half (0.5 %) percent of the volume delivered in one minute at the maximum flow rate 
marked on the meter for meters rated higher than 378 LPM (100 GPM), or six-tenths (0.6 %) percent of the 
volume delivered in one minute at the maximum flow rate marked on the meter for meters rated 378 LPM 
(100 GPM) or lower.  Tolerances for typical meters are tolerance 

 

shown in Table T.4.  Test drafts shall be of the 
same size and run at approximately the same flow rate. 
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[Note:  The r esult o f the p roduct d epletion te st may fall outside o f t he ap plicable t est t olerance as  s pecified i n 
Table 1.] 

 
Table T.4.  

Tolerances for Typical Vehicle-Tank Meters on Product Depletion Tests, Except Milk Meters 
Refer to T.4 for meters with flow rates not listed. 

Meter Size Maintenance and Acceptance Tolerances  Maximum Flow Rate 

114 LPM (30 GPM) 

Up to, but not including, 50 mm (2 in) 1.70 L (104 in3)

0.57 L (0.18 gal) (41.6 in

1 
3)1 

225 LPM (60 GPM) 

From 50 mm (2 in) up to, but not including, 75 mm (3 in) 2.25 L (137 in3)

1.1 L (0.36 gal) (83.2 in

1 

3)1 

378 LPM (100 GPM) 

75 mm (3 in) or larger 3.75 L (229 in3)1 

1.9 L (0.6 gal) (139 in3)1 

758 LPM (200 GPM) 3.8 L (1.0 gal) (231 in3)1 

1 Based on a test volume of at least the amount specified in N.3. 

(Table Added 2005) (Amended 201X) 
 
Background/Discussion:  This item was submitted to NEWMA at its 2008 Interim Meeting as an alternative to 
Item 331-1 (S.5.7. Meter Size) in 2008 Publication 16.  It would base the tolerances for the product depletion test on 
a percentage of the maximum flow rate rather than meter size.  Justification provided to NEWMA by the submitter 
is as follows: 
 

The NCWM S&T C ommittee r eceived a p roposal in 20 08 to a dd n ew marking r equirements t o pr ovide 
inspectors with a b asis on which to assess tolerances since the meter size in inches is not currently marked on 
meters used in  VTM systems.  T his solution would add a  new marking requirement non-retroactively, which 
will not solve the problem until the entire fleet of meters presently in use are replaced with new meters.  T his 
could take a very long time since VTMs can see many years of service.  In addition, the compromise made 
when this item originally passed did not address the possibility that smaller meters, (e.g. down to ¼ in could be 
mounted on a vehicle and thus subject to these tolerances).  Allowing the smallest current tolerance (104 in3

 

) on 
a ¼-in meter delivering 2 GPM would be 22.5 % relative error for one minute of flow due to air passing through 
the meter.  E ven at  2 0 GPM f or a 1 -in meter, t he r elative e rror on ly dr ops t o 2.25 %.  That s eems 
unconscionable.  N ew York r ecommends going back to the 0.5 % o f 1  minute o f flow at the maximum rated 
flow rate for the meter that was part of the original proposal.  The max flow rate must be marked on every meter 
under current HB 44 requirements and thus the inspector will have the information necessary to correctly apply 
the tolerance.  It is further recommend that the table provide tolerances for the common meter sizes which will 
handle most cases encountered in the field (i.e., 1¼-, 1½-, 2- and 3-inch meters with 30, 60, 100 and 200 GPM 
respectively). 

There may be concern that users will move to larger meter sizes to take advantage of the larger tolerances.  It is 
not thought that this will happen since these systems cannot deliver much over 100 GPM without da maging 
storage tanks.  In fact, most systems we have seen delivering heating oil are actually delivering at less than 
80 GPM.  I f t hey move to a  200 GPM, 3-inch meter, r ated a t 40 t o 200  GPM, t hey will t hen h ave t o meet 
acceptance tolerances al l t he way down to 60 GPM which it is  not believed that they c an do on a  consistent 
basis.  We believe the typical 2-inch system will remain the mainstay of the industry. 

 
Graphs of the relationship of typical meter ratings to pipe cross section area show that PD flow rates are clearly 
a function o f p ipe s ize.  Any to lerance that d oes not reflect th at r elationship is  f undamentally flawed in  o ur 
view.  For comparison, we have included a graphic comparison of the proposed tolerances. 
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The submitter also noted the following: 
 

We recognize t hat the t olerances proposed will reduce t he t olerances for meter sizes 2 inch a nd under.  W e 
could support some compromise to recognize diminishing returns on s maller meters and thus allow a slightly 
larger tolerance (e.g., 0.6 %) at or  be low 100 gpm rated flow r ate.  At 0 .6 f or a 2 inch ( 100 gpm) meter the 
tolerance would be 139 in3

 
, virtually identical to the existing tolerance. 

The submitter also provided the following supporting graphics: 
 

 
 
Option 1 – 0.5 % across the board: 
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Option 2 – 0.6 % up to and including 100 gpm and 0.5 % thereafter: 
 

 
 
In reviewing this item at its 2008 Interim Meeting, some NEWMA members felt that what is currently in HB 44 is 
sufficient and did not feel there was a problem determining meter size.  Until NEWMA hears further about problems 
determining meter size from other states, it recommends this item be made “Informational.” 
 
Part 4, Item 1 Farm Milk Tanks:  N.5.1. Verification of Master Metering Systems 
 
Source:  Central Weights and Measures Association (CWMA) 
 
Purpose: Eliminate unnecessary verification t esting for master meters cap able o f o perating within a p rescribed 
percent of the applicable tolerance. 
 
Item Under Consideration:  Amend paragraph N.5.1. as follows: 
 

N.5.1.  Verification of Master Metering Systems. – A master metering system used to gauge a milk tank shall 
be verified before and after the gauging process.  A master metering system used to calibrate a milk tank shall 
be v erified b efore s tarting t he cal ibration a nd r everified e very q uarter o f t he t ank cap acity o r ev ery 2 000 L 
(500 gal), w hichever i s greater.  A m aster metering s ystem c apable of  op erating within 25  % of th e 
applicable tolerance in T.3. Basic Tolerance Values needs only be verified before and after the gauging 
process. 
(Added 201X) 

 
Background/Discussion:  The C WMA r eceived a p roposal at  i ts f all 2 008 I nterim M eeting t o modify 
paragraph N.5.1. Verification of Master Metering Systems in NIST Handbook 44 Section 4.42. Farm Milk Tanks.  
USDA pr ovided da ta s uggesting that m ass f low m eters currently u sed to test m ilk tanks w ould n ot have to  be 
verified every quarter of the tank capacity, or every 2000 L (500 gal), whichever is greater.  The CWMA does not 
have data that supports that all mass flow meters will perform to the same standard.  Based on this information the 
CWMA recommends this proposal be Informational and is considering the proposal outlined in the recommendation 
above. 
 
At its fall 2008 Interim Meeting, NEWMA recommended this proposal be “Informational.”  NEWMA forwarded the 
following a dditional j ustification for t he pr oposed c hange f rom M r. Richard K oeberle, F ederal M ilk Mar ket 
Administrator: 
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The use of a mass flow meter has eliminated the variations seen in other types of meters used to calibrate or 
check farm bulk milk tanks.  The reverification of the meter at every quarter of tank capacity adds time and 
potentially introduces errors by requiring the hose or valves to be moved before the tank is totally filled.  
This proposal originated by Tom MacNish from the Cleveland Market Administrator and was presented to 
the C WMA i n S eptember [2008].  M ass f low meters have b een u sed ex tensively i n t heir market with 
excellent results. 

 
Data submitted with t his ite m i s posted on t he S&T Committee’s web page o n the Members Only section o f t he 
NCWM website at: 
 

http://www.ncwm.net/members/index.cfm?fuseaction=st 
 

http://www.ncwm.net/members/index.cfm?fuseaction=st�
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Report of the 
Professional Development Committee (PDC) 

 
Ross Andersen, Chairman 

New York Weights and Measures 
Albany, New York 

 
Reference 
Key Number 

 
400 INTRODUCTION 
 
The Professional Development Committee (Committee) will address the following items at the National Conference on 
Weights and Measures (NCWM) January 2010 Interim Meeting. 
 
Table A identifies the agenda items in the Report by Reference Key Number, I tem Title, and Page Number.  An item 
marked with an “I” after the r eference k ey n umber i s an Informational item.  A n i tem m arked w ith a “D” after t he 
reference key number is a Developing item.  The developing designation indicates an item has merit; however, the item 
was returned to the submitter for further development before any action can be taken at the national level.  Table B lists the 
appendices to the agenda. 
 
In some cases, background information will be provided for an item.  The fact that an item appears on the agenda does not 
mean that the item will be presented to the Conference for a v ote.  The Committee will review its agenda at the Interim 
Meeting and m ay withdraw s ome items, present s ome items f or i nformation m eant f or additional study, i ssue 
interpretations, or make specific recommendations that will be presented for a vote at the Annual Meeting. 
 
The recommendations are statements of proposals and are not necessarily those of the Committee. 
 
 

Table A 
Index to Reference Key Items 

Reference 
Key Number Title of Item Page 

400 INTRODUCTION   ............................................................................................................................................ 1

401 EDUCATION   .................................................................................................................................................... 2
401-1 I National Certification Program (NCP)   ............................................................................................ 2
401-2 I Create a Curriculum Plan   ................................................................................................................. 5
401-3 D Instructor Improvement   ................................................................................................................... 7
401-4 D Certification   ..................................................................................................................................... 8
401-5 D Recommended Topics for Conference Training   ............................................................................ 10

402 PROGRAM MANAGEMENT   ...................................................................................................................... 12
402-1 I Safety Awareness ........................................................................................................................... 12 

 
402-2 D PDC Publication ............................................................................................................................ 12 
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Table B 
Appendices 

Appendix Title Page 
 
A NCWM Curriculum Work Plan .......................................................................................................................... A1 
B Certification Discipline for Retail Motor Fuel Devices
 

 (RMFD) – Beta Exam ................................................. B1 

 
 
 

Details of All Items 
(In Order by Reference Key Number) 

 

401 EDUCATION 
 
401-1 I National Certification Program (NCP) 
 
Source:  Carryover It em 401-1.  ( This ite m o riginated f rom t he C ommittee a nd first a ppeared o n its  a genda i n 
2003.) 
 
Background/Discussion:  For co mplete b ackground i nformation, s ee t he P DC p age o f t he N CWM website, 
www.ncwm.net. 
 
The P DC 

 

encourages each  r egional as sociation t o d edicate a p ortion o f t heir A nnual M eeting t o t he N ational 
Certification Program (NCP). 

During t he 2 008 I nterim Me eting, t he C ommittee d iscussed t he W estern W eights an d Meas ures Association’s 
(WWMA) s uggestion to  e stablish a n a ction p lan a nd timeline.  

 

The C ommittee has d eveloped an  NCP, C ritical 
Component Analysis, a nd an action p lan o f t he components o f the N CP.  T he Committee p resents a  d raft o f t his 
document below. 

National Conference on Weights and Measures 
National Certification Program 

Critical Component Analysis 
DRAFT, February 21, 2008 

 
The Committee has begun a comprehensive effort to identify critical resources and tasks necessary 
for t he p roject, an d t he l ogical s equence i n which t hose t asks must be  pe rformed, i ncluding t he 
possible use of parallel activities. 
 
Critical path analysis techniques were developed to manage complex projects just like the National 
Certification Program.  The Committee is planning to use those techniques to the extent possible to 
plan future activities in working toward a certification program. 
 

http://www.ncwm.net/�
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The Committee sees its task as one o f managing four critical elements that come together as a 
certification program (as depicted above).  E ach bubble in the figure represents a milestone that 
must be reached in order to complete the objective.  Those four main elements are: 
 
Budget – involves t asks t o s ecure n ecessary funding from t he B oard an d o ther s ources t o 
undertake and complete all the other tasks. 
 
Engage Stakeholders – involves tasks necessary to identify stakeholders and the resources they 
can bring to the project, encourage them to participate at all levels, and particularly to incorporate 
the professional standards in their training programs and to eventually take part in the certification 
program.  T he stakeholders, not the NCWM, will conduct the training.  T he NCWM will only be 
coordinating the professional standards and administering the certifications. 
 
Manage P rofessional S tandards – involves ta sks n ecessary t o cr eate an d manage a s et o f 
standards for the profession.  The Committee has identified the creation of professional standards 
(i.e., the Curriculum) as the first task in the process.  T he completion of the curriculum plan, the 
curriculum template, the guide to preparing curriculum segments, and the guide to preparing test 
questions are some of those important steps toward that goal.  The work groups are now finalizing 
the first seven curriculum segments and corresponding test questions.  This is a great start and 
there still is a significant amount of additional work necessary in this area. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



PDC 2010 Interim Agenda 

PDC - 4 

Administer Certification – involves tasks necessary to create certification exams, administer those 
exams, a nd is sue certifications to  t hose who qualify.  The Committee will manage staffing, both 
paid and volunteer, and physical resources to secure the exams and record and issue the certificates. 
 
As the necessary curriculum segments are completed and test questions prepared, we may begin to 
embark on some of the s teps toward cer tification.  O ver the co ming months, t he Committee will 
continue to elaborate on the details in this project and keep refining it as we move forward. 
 

The C entral W eights a nd M easures Association ( CWMA) P DC C ommittee a t t heir 2 008 f all meeting pr oposed 
changing t he name o f t he p rogram t o t he N ational C ertification P rogram.  T hey further m ade r ecommendations 
regarding the creation of a standard like HB 130 or HB 44 that might be the mechanism to document the work on the 
curriculum and the certification program.  (Also, see Item 402-2 for more on PDC publications.) 
 
The PDC h ad learned that the Associate M embership Committee might be interested in f unding the work on the 
curriculum and the certification package.  T he Committee will consider suitable projects that might make good use 
of that funding. 
 
At t he 2 009 N CWM I nterim M eeting, the P DC d eveloped an  act ion p lan b ased upon t he cr itical p ath a nalysis 
already completed.  I n this plan, responsibilities will be d ivided between the NCWM Board of Directors and the 
PDC.  The P DC will d evelop a nd maintain th e c urricula a nd te st q uestions.  T he B oard will p rovide p hysical 
resources and staffing to compile the exams, issue certificates, and maintain records. 

 

 
 
 

A goal was set to have all the elements in place to begin beta testing a certification examination in one competency 
area by November 2009, and in three more competency areas by 2010.  T he initial plans are to target retail motor 
fuel devices (RMFDs), small capacity Class III scales, package checking, and VTMs.  (See Item 401-4 for details of 
the proposed certification program.)  The p lan below shows action items and target dates for the first certification 
area (tentatively RMFDs). 
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Discussion:  The Committee received compliments on its work thus far and a suggestion that the CWMA might be 
willing to share the exams member states use for testing service agents.  The Committee was asked to share its work 
with the regions in order to receive feedback on whether the PDC is on the right track.  California indicated it has 
certification experience and extensive testing materials already developed for review.  California also has curriculum 
material available on Investigative Techniques. 
 
At the 2009 Annual Meeting, the Committee formally changed the name of the program to the National Certification 
Program (NCP) to reflect that the program offers certification and not training. 
 
The steps outlined in the timeline developed at  the 2009 Interim Meeting are being implemented.  The Board of  
Directors h as c ontracted with a n o nline te sting c ompany.  T he f ormat o f th e te st a nd th e d etails o f te st-result 
reporting are being worked out.  Development of test questions is slightly behind schedule.  The guide to writing test 
questions required revision to accommodate the format needed for an online test.  The anticipated beta testing for the 
RMFD curriculum will be ready for evaluation in November 2009.   
 
Action f or 2010 I nterim M eeting:  The Committee will r eview p rogress a nd r evise the plan as n ecessary to 
accommodate other planned beta exams.  

 
401-2 I Create a Curriculum Plan 
 
Source:  Carryover Item 401-2  (This item originated from the Committee and first appeared on its agenda in 2003.) 
 
Background/Discussion:  For c omplete ba ckground i nformation, s ee t he P DC p age o f t he N CWM website 
www.ncwm.net. 
 
Prior to the 2007 Annual Meeting, the Committee reviewed the curriculum segments submitted thus far.  

 

At the 
2007 A nnual Meet ing, t he Committee d ecided, based on co mments f rom s everal o f t he r egions an d i ts o wn 
assessment, i t was e ssential t o have a s tandardized format to ensure uniformity.  B ased on a co llective review o f 
curriculum plans received, the Committee created a s ample template and example for regions to use in developing 
other cu rricula.  T he C ommittee updated i ts c urriculum ( Curriculum P ackage) t o i nclude t he N CWM C ore 
Competency M odel, which p rovides a model for i mproving t he q uality o f ed ucation in a select d iscipline.  T he 
Committee included this information as a general guideline for the regions to use as they develop other curriculum 
topics.  I n a ddition, th e C ommittee r evisited t he o riginal “National T raining C urriculum O utline” f rom i ts 2 004 
NCWM A nnual Report ( Final R eport).  The C ommittee p repared an  acco mpanying “ NCWM C urriculum W ork 
Plan,” which is intended to assist in the management of curriculum development.  T he Committee also revised the 
original curriculum outline to match the Work Plan see Appendix A.  ( This was Appendix H from the 2008 F inal 
Report.) 

http://www.ncwm.net/�
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The Committee updated the Curriculum P ackage as shown below, which is accessible f rom t he NCWM website 
members’ page at www.ncwm.net. 

• Cover Memorandum (guide to curriculum development), 
• NCWM Core Competency Model, 
• NCWM Curriculum Template (curriculum guideline), 
• NCWM Sample Curriculum (examples of desired format), 
• Guide for Writing Test Questions (including examples), 
• National Training Curriculum Outline, and 
• NCWM Curriculum Work Plan. 

 

 
The Committee has received the following curriculum drafts (region responsible): 

• 4.2 NIST Handbook 44 – Introduction to Device Control, (NEWMA); 
• 4.3.1 Static Electronic Weighing Systems, General, (NEWMA); 
• 4.3.5 Small Capacity Weighing Systems, Class III, (NEWMA); 
• 4.3.7 Vehicle Class III or III L, (SWMA); 
• 4.4.1 Retail Motor Fuel Dispensers, (WWMA); and 
• 5.3.1 Commodities, General, (CWMA). 

 

 

The Committee will return the curriculum drafts received, along with the newly revised curriculum package to the 
development team in each region to make revisions based on the Committee’s recommendations and continue work 
on preparing test questions related to each segment. 

The C ommittee will al so b e r equesting t hat each  r egion s et as ide t ime for a p resentation o f t he new cu rriculum 
package at their upcoming Annual or Interim Meeting.  In addition, the Committee is requesting volunteers develop 
additional segments.  

 

The Committee acknowledges that the CWMA volunteered to sponsor the first training session 
on the use of the completed curriculum. 

Mike Cleary, California, contacted the PDC in October concerning training on Investigative Techniques.  California 
has developed a course and expressed willingness to share that with the Committee. 
 
The CWMA PDC Committee at its 2008 fall meeting asked to get feedback on the segment they prepared.  T hey 
also ex pressed i nterest i n s eeing what t he o ther work groups h ad d one o n t heir s egments an d as sociated t est 
questions. 
 
At the I nterim M eetings, t he C ommittee will r eview p rogress o n t he c urriculum including t he feedback to  th e 
regional work groups.  I t will then establish priorities for preparing the next segments and search for volunteers to 
begin the work. 
 
At t he 2 009 I nterim M eeting, th e P DC r eaffirmed it s c ommitment to  c ompleting a ll the c urriculum i tems, b ut 
recognized the need to prioritize the completion of those curriculum items necessary for the four competency areas, 
which are to be beta tested by the end of 2010.  (See PERT Diagram in Item 401-1 for timeline on completion.) 
 
At the 2009 Annual Meeting, the Committee reported it considers the curriculum segments to be the critical element 
of the certification program.  T hey set the standards to which the candidate will be tested.  The National Training 
Curriculum Outline is already available online on the NCWM website.  The actual curricula for 
Segment 4.2 Introduction to Device Control, S egment 4.4 Dynamic Liquid Measuring Systems – General, a nd 
Segment 4.4.1 Retail Motor Fuel Dispensers (RMFD) will be  pos ted a s s oon a s pos sible.  U sing t hese t hree 
documents plus the table below (copied from page PDC–8 of Publication 16, 2009), jurisdictions would be able to 
prepare t heir s taff t o t ake t he R MFD test a nd/or ev aluate the s trengths a nd weakness o f t heir t raining p rograms 
based u pon th ose c urricula.  I n a ddition, th e C ommittee will be  de veloping t he s egments for Small C apacity 
Class III Scales, p ackage c hecking, a nd ve hicle-tank meters.  These s egments will b e p osted o nline a s th ey a re 
developed. 
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Curriculum Discipline for Retail Motor Fuel Devices (RMFD) Certificate 
Curriculum Areas (RMFD Certificate) # Quest/50 Quest Exam Approx % 
1.0  Fundamentals of Weights and  Measures 7 14 
4.2  NIST Handbook 44 – Introduction to Device Control 8 16 
4.4  Dynamic Measuring Systems - General   
 4.4(1)  Technology and Terminology 3 6 
 4.4(2)  Device Operations & Functionality 3 6 
 4.4(3)  Technical Requirements 3 6 
 4.4(4)  User Requirements 3 6 
 4.4(5)  Test Methods 3 6 
  4.4.1  Retail Motor Fuel Dispensers   
   4.4.1(1)  Technology and Terminology 4 8 
   4.4.1(2)  Device Operations and Functionality 4 8 
   4.4.1(3)  Technical Requirements 4 8 
   4.4.1(4)  User Requirements 4 8 
   4.4.1(5)  Test Methods 4 8 
 
Action f or 2 010 I nterim M eeting:  The Committee e xpects t o h ave p osted t he beta exam f or r etail-motor f uel 
devices prior to th e I nterim M eeting.  Those t est q uestions were based on  three cu rriculum segments an d a 
certification d iscipline t hat s hould b e p osted o n t he P DC p ages o f t he N CWM website ( www.ncwm.net).  The 
certification discipline is included in Appendix B.  At the 2010 Interim Meeting, the Committee hopes to be able to 
evaluate t est s cores from those who have t aken t he b eta examination. T he C ommittee will r eview p rogress a nd 
continue work on the R MFD e xam to move t o a n a ctive version. W ork will a lso continue o n the c urriculum 
segments necessary to support the planned beta exams for small capacity scales, package checking and vehicle tank 
meters. 
  
401-3 D Instructor Improvement 
 
Source:  Carryover Item 401-3  (This item originated from the Committee and first appeared on its agenda in 2003.) 
 
Background/Discussion:  The Committee is charged with the coordination of activities to improve the competence 
of instructors and the uniformity of delivery of the curriculum.  For complete background information, see the PDC 
pages o f t he NCWM website www.ncwm.net.  After l ogging i n under t he members’ a rea, l ook un der t he P DC 
Legacy Documents for the PDC Formal Scope. 
 
Industry has continued to support and sponsor training on their new technology for weighing and measuring devices.  
NIST has assured the Committee work will continue work towards providing technical training for the trainers.  The 
Committee supports the recommendation from the WWMA to encourage jurisdictions t o participate in  the NIST, 
WMD Instructor Training program as those classes become available. 
 
At the NCWM 2009 Interim Meeting, a work group from the NCWM BOD provided information to the Committee 
on initiatives it was considering to use the NCWM website to provide training materials and other trainer aids, such 
as p resentations, v ideos, et c.  The C ommittee ap plauds t hese ef forts b y t he B oard an d will s upport t he N CWM 
efforts.  H owever, th e Committee will c ontinue to  maintain t his item a s l ow p riority u ntil o ther p arts o f t he 
certification program are completed. 
 
At the 2009 Annual Meeting, the Committee reported that no action is being taken on this item while the Committee 
concentrates on curriculum development and the establishment of the certification program. 
 

http://www.ncwm.net/�
http://www.ncwm.net/�
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401-4 D Certification 
 
Source:  Carryover It em 401-4.  (This ite m o riginated f rom t he C ommittee a nd first a ppeared o n its  a genda i n 
2003.) 
 
Background/Discussion:  For complete background information, please see the PDC page of the NCWM website 
(www.ncwm.net). 
 
Subsequent to the 2006 NCWM Annual Meeting, all states not previously contacted received a letter requesting the 
name of their State Certification Coordinator (SCC).  The state director becomes the default SCC in the absence of a 
designated contact.  The SCC contact list is available on the PDC page of the NCWM website (www.ncwm.net). 
 
The Committee continues to hear support from the regions concerning the establishment of a certification program. 
 
The Committee has contacted the SCC of each state to gather information on i ts current t raining and cer tification 
programs.  T he C ommittee will b e r eviewing th e M odel P rofessional D evelopment Training a nd C ertification 
Standards S tatute f or I nspectors an d S ealers o f W eights and M easures t hat was submitted b y N EWMA.  T he 
Committee will study the sample with the possibility that it might ultimately be used to establish model criteria for a 
certification program. 
 
The C ommittee h as cr eated a G uide f or Developing T est Q uestions i n t he cu rriculum p ackage r eferenced i n 
Item 401-2.  A t t he 2008 I nterim M eeting, t he C ommittee br ought forth t wo opt ions for bu ilding t he ba nk o f 
questions for certification.  T he first option was to build one large bank of questions developed for use in training 
and during the certification exam.  The second option would be to develop two banks of questions using one bank of 
questions for training and the second bank of protected questions used for certification. 
 
Recommendations heard during t he o pen hearing i ncluded ha ving j urisdictions t ake t he l ead o n d eveloping t he 
questions, a dministering th e e xamination, a nd grading.  T he N CWM would is sue certificates b ased o n th e 
jurisdictions’ reported results. 
 
Pursuant to the recommendations from the WWMA and the CWMA, the Committee is in the process of developing 
a model for the infrastructure of the program.  The Committee believes that a model is necessary to determine what 
the program will look like and what the roles of the states and the NCWM should be. 
 
CWMA P DC Committee at  their 2 008 fall meeting p roposed ch anging t he name of the program to t he N ational 
Certification P rogram.  They further made recommendations regarding the creation of a standard like HB 130 or 
HB 44 that might be the mechanism to document the work on the curriculum and the certification program.  ( Also, 
see Item 402-2 for more on PDC publications.) 
 
At the 2009 Interim Meeting, the PDC set a g oal of being ready to start beta testing a co mponent of a cer tification 
program for at least one competency area by November 2009, with the intention of having four areas completed by 
the end of 2010.  The basic elements of the proposed program are: 
 

• The P DC will d evelop c urricula, which will b e p ublished in  s econd s ection o f the NCWM N ational 
Certification Guide (see also Item 402-2).  U ntil that Guide is created, completed curriculum sections will 
be posted on the NCWM website (PDC files section under Members Only Section). 

 
• The PDC will develop Certification Disciplines that outline which curriculum segments and objectives will 

be co vered u nder eac h cer tificate, an d how t hey will b e weighted o n t he e xam.  T hose C ertification 
Disciplines will b e p ublished in  t he t hird s ection o f th e NCWM N ational C ertification G uide ( see a lso 
Item 402-2).  Until that Guide is created, completed Certification Disciplines will be posted on the NCWM 
website. 

 
• The PDC will provide the N CWM BOD with a pool of  test questions for each curriculum segment and 

objective.  Pool size will be proportional to the assigned weight of each curriculum item. 

http://www.ncwm.net/�
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• It will be the BOD responsibility to develop and administer a testing program.  NCWM staff will compile 
the exam from the questions pools, issue certificates, and maintain records. 

 
The f irst d raft o f a  Certification D iscipline for R MFD’s is  p resented b elow.  T he Discipline o utlines which 
curriculum segments and objectives must be mastered, what percentage of the test will be devoted to each item, and 
how many q uestions will b e i ncluded f rom each  ar ea o n a t ypical ex am.  T he C ommittee i s co nsidering a fifty-
question test format with a two hour test time limit in the beta test phase.  R efer to the Curriculum Outline that is 
published on the NCWM website or the Curriculum Workplan in Appendix A for an overview of curriculum areas.  
The Committee is interested in feedback on the percentage weighting of the various curriculum areas. 
 

Curriculum Discipline for Retail Motor Fuel Devices (RMFD) Certificate 
Curriculum Areas (RMFD Certificate) # Quest/50 Quest Exam Approx % 
1.0  Fundamentals of Weights and  Measures 7 14 
4.2  NIST Handbook 44 – Introduction to Device Control 8 16 
4.4  Dynamic Measuring Systems - General   
 4.4(1)  Technology and Terminology 3 6 
 4.4(2)  Device Operations and Functionality 3 6 
 4.4(3)  Technical Requirements 3 6 
 4.4(4)  User Requirements 3 6 
 4.4(5)  Test Methods 3 6 
  4.4.1  Retail Motor Fuel Dispensers   
   4.4.1(1)  Technology and Terminology 4 8 
   4.4.1(2)  Device Operations and Functionality 4 8 
   4.4.1(3)  Technical Requirements 4 8 
   4.4.1(4)  User Requirements 4 8 
   4.4.1(5)  Test Methods 4 8 
 
At t he 2009 I nterim M eetings, t he AMC o ffered f inancial as sistance t o s upport d evelopment o f t he cer tification 
program.  The AMC will consider effective ways to utilize such support in the coming months.  The Committee 
recognizes that c ertification will i nitially b e d eveloped f or r egulatory inspectors, b ut t hey would li ke to  q uickly 
extend the program to the private sector as well. 
 
At the 2009 Annual Meeting, the Committee identified three pieces critical to the Certification Program: 
 

• Standards as defined by the curriculum 
 

• Certification Discipline - weighting of the curriculum segments (see example on PDC-9) 
 

• Evaluation of competence - the test 
 
The first two steps are completed for the RMFDs test, and the Committee is busy developing the actual test.  T he 
Committee a sked state d irectors f or te st q uestions a nd would li ke to  t hank California, N ew Hampshire, 
Massachusetts, New York, and the CWMA for their assistance in providing questions.  The questions must now be 
evaluated, assigned to the relevant curriculum segments, and formatted according to the requirements of the online 
testing company. 
 
The first test on RMFDs will be a beta test.  The purpose of the beta test is to introduce online testing procedures, to 
troubleshoot any possible difficulties, and to help the Committee evaluate test questions in terms of weighting them 
for d ifficulty a nd cu rriculum co verage.  T he i nitial p lan is t o r equire a p assing s core o f 8 5 % o n a t wo ho ur, 
50-question test.  In answer to the question from the floor on whether there would be a time-out function, the answer 
is “no.”  T he t est taker must commit t wo hours t o t aking t he t est i n o ne s ession.  H owever, the results will be 
informational, and no certificates will be issued based upon the results of the beta test. 
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There was a q uestion from the floor on whether it would be better to concentrate on core competencies rather than 
developing d ifficulty l evels.  T he C ommittee r esponded t hat t he overall o bjective i s t o d evelop an  e xam t hat 
challenges the test taker with reasonable and fair questions so that a passing score is truly indicative of competence 
in the respective discipline.  The goal is not to have overly difficult questions, but to have questions that cover the 
breadth of issues included in the curricula. 
 
The look and feel of the first test was demonstrated at the open hearing by presenting attendees with samples of test 
questions.  Typical questions will be a multiple choice, fill-in-the-blank, and situational questions where the answer 
is ei ther “Yes” ( if t he d evice i s i n co mpliance a s d escribed) o r a ci tation o f t he section o f the handbook b eing 
violated (if the device is not in compliance in the situation described). 
 
A q uestion regarding test fees disclosed t hat there would be n o f ee for t he b eta test.  The B oard will make t he 
decision regarding the cost of testing, and whether the fees will vary for members versus non-members and service 
people versus regulatory personnel when the certification program is operational. 
 
The Committee is working with the test company to develop a report that can be provided to both the test taker and a 
designated other, such as the state certification coordinator or state director.  T he report would detail the score for 
each segment o f the test, as well as the over-all te st score.  The report will not identify specific questions missed 
within any given segment nor the correct answers to those questions.  
 
The integrity of the test questions is going to be protected by blocking screen prints and copy functions during the 
administration of the test.  A recommendation was made to have at least three versions of the test available to allow 
for retests.  Randomizing t he s election o f te st q uestions will e nsure t hat no o ne t akes t he same t est t wice a nd 
eliminate the need for creating multiple versions of the same test. 
 
Jurisdictions a nd s ervice c ompanies will b e e ncouraged to  p articipate in  th e b eta te st within t he li mits o f 
participation set by the Board.  The Committee will make an announcement when the Committee is ready to accept 
volunteers for the beta test. 
 
Although n o c ertificates will b e is sued b ased u pon th e te st r esults, th e Committee f eels t hat p articipating 
jurisdictions will b enefit b y being a ble to e valuate t he success o f t heir t raining p rograms, a nd b y having t he 
opportunity to familiarize their staff with the experience of online testing.  The Committee will benefit by using the 
evaluation programs of the testing service to evaluate the difficulty and appropriateness of each test question, as well 
as the overall effectiveness of the test and the testing process. 
 
Interest was expressed from the floor in having state-specific testing.  T he Committee feels that questions on State 
Program S cope an d Overview will n ecessarily b e s tate-specific.  H owever, t hat i s a refinement t hat needs t o b e 
addressed later by the Committee and the Board. 
 
A comment was received from the floor that if the PDC Committee still needs additional questions, a request could 
be put out on the various NIST and NCWM list serves. 
 
Finally, t he C ommittee ap preciates t he many p ositive co mments r eceived o n t he p rogress o f t he C ertification 
Program. 
 
Action for 2010 Interim Meeting:  The Committee expects to have posted the beta exam for RMFDs prior to the 
Interim Meeting.  Those test questions were based on three curriculum segments and a certification discipline that 
should be  pos ted on  t he P DC pa ges of  t he N CWM website ( www.ncwm.net).  T he certification d iscipline i s 
included in Appendix B.  At the 2010 Interim Meeting, the Committee hopes to evaluate test scores from those who 
have t aken the beta examination. T he Committee will r eview p rogress a nd continue work on the RMFD exam to 
move to an active version.  At the 2010 Interim Meeting, the Committee will review progress and continue work on 
the certification disciplines necessary to support the planned beta exams for small capacity scales, package checking, 
and vehicle tank meters. 
 

http://www.ncwm.net/�
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401-5 D Recommended Topics for Conference Training 
 
Source:  Carryover Item 401-5  (This item originated from the Committee and first appeared on its agenda in 2003.) 
 
Background/Discussion:  The Board has charged the Committee with responsibility for selecting appropriate topics 
for the technical sessions at future Annual Meetings.  The Board asked that the Committee review and prioritize 
possible p resentations a nd submit those to the C hairman.  The C hairman would then work with NCWM staff to 
make the arrangements and schedule the sessions. 
 
The Committee continues to  carry the following li st a nd recommends t hese topics for possible tr aining seminars, 
roundtables, or symposia for presentation at the NCWM meetings: 
 

(a) Risk-based I nspections ( Robert W illiams, T ennessee, v olunteered t o p resent h is state’s R MFD testing 
program); 

(b) Marketplace Surveys; 
(c) Auditing the Performance of Field Staff (Will Wotthlie, Maryland, volunteered to lead the session); 
(d) Alternative Fuels (including motor-fuel trends and technology updates); 
(e) Device Inspections Using a Sampling Model; 
(f) Emerging Issues; 
(g) Proper Lifting Techniques (recommended by Ken Deitzer, Pennsylvania); 
(h) Overview o f O IML a nd i ts R elationship t o Standards Development ( recommended b y J ulie Q uinn, 

Minnesota); 
(i) Back and Stress Techniques (recommended by Don Onwiler); 
(j) Public Relations, specifically dealing with aggressive/angry people (recommended by the SWMA); 
(k) Inspector Investigative Procedures (recommended by the SWMA); 
(l) General Safety Issues (recommended by the WWMA); 
(m) Defensive Driving (recommended by the WWMA); 
(n) Administrative Civil Penalty Process (recommended by the WWMA); 
(o) Price Verification (recommended by the WWMA); 
(p) Customer Service (recommended by the WWMA); 
(q) Ethics (recommended by the CWMA); 
(r) Automatic Temperature Compensation (ATC) testing for field inspectors; 
(s) Hydrogen Measuring Systems; and 
(t) OSHA Safety. 

 
For the 2008 NCWM Annual Meeting Technical Education Sessions, the Committee recommended ATC testing for 
field inspectors and OSHA Safety.  The Board accepted these topics and presentations on both were made during the 
2008 Annual Meeting.   
 
For the 2009 NCWM Annual Meeting Technical Education Sessions, the Committee recommended seven possible 
topics for consideration of the NCWM Chairman: 
 

1. Investigative Techniques (offered by Michael Cleary); 
2. Handbook 44 Scale Code Tare Changes; 
3. Wet Tare/U.S. Department of Agriculture (USDA) Issues; 
4. ATC; 
5. Moisture Loss; 
6. Fuel Volatility Issues and Ethanol Blending; and 
7. Ergonomic Lifting Techniques. 

 
At t he 2 009 N CWM A nnual M eeting, t echnical sessions were presented on Investigative T echniques, Fuel 
Volatility, and on an emerging issue, Diesel Emission Fluid (DEF).   
 
The C ommittee b elieves t hat t he training s essions a t t he NCWM co uld b e t aped a nd the video materials made 
available on the website to start building a library.  The Committee plans to approach the AMC for funding for video 
equipment expressly for this purpose.  Just prior to the 2009 Annual Meeting, the Committee sent a letter asking the 
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Associate M embership C ommittee ( AMC) f or vi deo e quipment funding t o r ecord f uture t echnical p resentations.  
The intention is to provide an online library.  The AMC announced from the floor that they had approved the request 
for funding at their meeting.  The Committee has been informed that NCWM staff purchased video equipment under 
that grant from the AMC, and it will be used in future training sessions.  
 
Action for 2010 Interim Meeting:  The Committee will continue to solicit suggestions for future presentations and 
make recommendations to the NCWM Chair for the next Annual Meeting. 
 

402 PROGRAM MANAGEMENT 
 
402-1 I Safety Awareness 
 
Source:  Carryover Item 402-1  (This item originated from the Committee and first appeared on its agenda in 2003.) 
 
Background/Discussion:  In the past, the Committee’s responsibility extended to the identification of safety issues 
in the weights and measures field and included efforts to increase safety awareness.  Jurisdictions are encouraged to 
send their safety r eports and issues to their regional safety liaison, who in turn will forward them to the Charles 
Gardner, the NCWM Safety Coordinator.  Below is a list of the Regional Safety Liaisons. 
 

SWMA  Steve Hadder, Florida Department of Agriculture and Consumer Services 
WWMA  Dennis Ehrhart, Arizona Department of Weights and Measures 
CWMA  Julie Quinn, Minnesota Department of Commerce 
NEWMA Michael Sikula, New York Bureau of Weights and Measures 

 
The C ommittee will al so co ntinue to as k t he r egions t o prepare ar ticles f or t he N CWM n ewsletter an d will b e 
extending the schedule to cover the next year.  The Committee revised the schedule as follows for future issues.  The 
Committee plans to notify the Regional Safety Coordinators as their assignment date approaches. 
 

Association Issue Publication Date Article Deadline 
NEWMA 2009, Issue 2 June April 15, 2009 
SWMA 2009, Issue 3 September July 15, 2009 
WWMA 2010, Issue 1 February January 15, 2010 
CWMA 2010, Issue 2 June April 15, 2010 

 
All articles should be e-mailed to the NCWM headquarters at info@ncwm.net. 
 
Action for 2010 Interim Meeting:  The Committee will review any safety issues submitted to the Regional Safety 
Liaisons and expand the publication schedule for future NCWM Newsletters. 
 
402-2 D PDC Publication 
 
Background/Discussion:  This item originally served to record the development of various documents prepared in 
pursuit o f o ur training a nd c ertification p rograms.  T hese ar e av ailable o n t he members s ection o f t he N CWM 
website at www.ncwm.net.  At the 2008 Annual Meeting, the Committee indicated its desire to eliminate this item 
from the agenda.  However, in the report from the CWMA PDC Committee, the Committee received a proposal to 
create a s tandard l ike HB 130, Uniform Laws and Regulations in the Areas of Legal Metrology and Engine Fuel 
Quality, or HB  44, Specifications, Tolerances, and Other Technical Requirements for Weighing and Measuring 
Devices,  to serve as the work product of the Committee.  This standard could be reviewed, amended, and adopted 
by the NCWM to make it a living document.  The Committee considered this proposal during discussions held at the 
2009 Interim Meetings. 
 
Based on feedback at the 2009 NCWM Interim Meeting, the PDC decided to move forward on the new publication 
to be titled NCWM Publication XX National Certification Program Guide.  This publication will serve to document 
the details of the Certification Program. 
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The guide will remain under control of the PDC Committee but will not require formal NCWM vote to  add new 
sections or revise existing sections.  T he Committee will add and modify sections continuously to meet its priority 
objectives with a co ncerted ef fort to respond to feedback from program users and the NCWM membership.  T he 
three main sections of the Guide would include: 
 

1. Program A dministration – combines historical doc umentation ( curriculum o utline a nd w ork pl an, etc.) 
with administrative procedures on administering exams and records of certifications, 

 
2. Competency S tandards – includes the c urriculum segments t hat d escribe t he o bjectives an d measurable 

competencies that will be used in certification, and 
 

3. Certification Disciplines – includes one document per certification area delineating the standards from the 
curricula that will be covered in the exam and the weighting of the competencies. 

 
All segments of the PDC publication will be posted online as they are developed.  N ew pages within the NCWM 
website will be created for the curriculum disciplines and s egments so that interested parties can easily find and 
utilize this material. 
 
Guidelines f or o peration o f th e C ertification P rogram s till n eed d eveloping and p osted o nline when t hey a re 
completed. 
 
Action f or 2010 Interim M eeting:  Members ar e e ncouraged t o r eview t he d ocuments o n t he N CWM website 
relating to the RMFD certification. This includes the three curriculum segments and the certification discipline also 
provided in Appendix B. The Committee will be reviewing them as well and will be working on additions for the 
new cer tification ar eas as  d escribed i n Item 401 -4. The C ommittee will also be reviewing a ll of  t he doc uments 
relating to the certification program on the PDC pages of the NCWM site to ensure they are current and relevant.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ross Andersen, Chair, New York 
 
Stacy Carlsen, Marin County, California 
Julie Quinn, Minnesota 
Dale Saunders, Virginia 
John Sullivan, Mississippi 
Steven Grabski, Walmart 
Tina Butcher, NIST, Weights and Measures Division 
 
Professional Development Committee 
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Appendix A 
 

 
 
 

National Conference on Weight and Measures 
National Certification Program 

 
 

NCWM CURRICULUM WORK PLAN 
Revised January 2009 

 
Segment/Subject 
 
 Level 1/Level 2/Level 3 
 
1. Fundamentals of Weights and Measures 

1.1. Introduction to Weights and Measures Programs 
1.2. W&M Laws and Regulations 
1.3. Field Standards and Test Equipment 
1.4. State Program Scope and Overview 
1.5. Enforcement Powers 

 
2. W&M Administration 

2.1. Fundamentals of W&M Administration (Commercial System, Powers and Duties, etc.) 
2.2. Administration Functions (Personnel, Management, Budget, Safety, etc.) 
2.3. Legislation a nd R egulations ( Legal Considerations, I nteraction with Legislature, S takeholders, 

Industry, etc.) 
2.4. Regulatory Control (Device Inspection, Commodities, Complaints) 
2.5. Laboratory M etrology Administration ( Purpose of  L aboratory, Responsibilities o f M etrologist, N IST 

Expectations for Recognition of Laboratory, Quality System, Training Requirements, etc.) 
2.6. Public Relations and Communications (Publicity, Public Relations, Communications) 

 
3. Laboratory Metrology 

3.1. NIST Basic Metrology 
3.2. NIST Intermediate Metrology 
3.3. NIST Advanced Metrology 

 
4. Device Control Program 

4.1. Safety Considerations 
4.2. NIST Handbook 44 – Introduction to Device Control 
4.3. Weighing Systems, General 

4.3.1. Precision Weighing Systems Class I and II 
4.3.2. Small Capacity Weighing Systems Class III 
4.3.3. Medium Capacity Weighing Systems Class III 
4.3.4. Vehicle Scale Class III or III L 
4.3.5. Vehicle Scale Class III or III L – Advanced 
4.3.6. Railroad Track Scales 
4.3.7. In-Motion Railroad Track Scales 
4.3.8. Hopper Scale Systems 
4.3.9. Automatic Bulk Weighing Systems 
4.3.10. Automatic Weighing Systems 
4.3.11. Belt Conveyor Weighing Systems 
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4.3.12. In-Motion Monorail Scales 
4.3.13. Point-of-Sale Scale Systems 
4.3.14. Other Specialty Weighing Systems 

4.4. Dynamic Measuring Systems – General 
4.4.1. Retail Motor Fuel Dispensers 
4.4.2. Loading Rack and Other Stationary Metering Systems 
4.4.3. Loading Rack and Other Stationary Metering Systems – Advanced 
4.4.4. Vehicle-Tank Meter Systems 
4.4.5. Vehicle-Tank Meter Systems – Advanced 
4.4.6. Milk Metering Systems 
4.4.7. Water Meters 
4.4.8. LPG/Anhydrous Ammonia Liquid Metering Systems 
4.4.9. LPG/Anhydrous Ammonia Liquid Metering Systems – Advanced 
4.4.10. LPG Vapor Meter Systems 
4.4.11. Mass Flow Metering Systems 
4.4.12. Other Metering Systems (Cryogenics, Carbon Dioxide, etc.) 

4.5. Static Volume Measuring Systems – General 
4.5.1. Liquid Measures 
4.5.2. Farm Milk Tanks 
4.5.3. Dry Measures 

4.6. Other Measuring Systems 
4.6.1. Taximeters and Odometers 
4.6.2. Wire and Cordage Measuring Systems 
4.6.3. Linear Measures 
4.6.4. Timing Devices 
4.6.5. Weights 
4.6.6. Multiple Dimension Measuring Systems 

4.7. Quality Measuring Systems 
4.7.1. Grain Moisture Meters 
4.7.2. NIR Grain Analyzers 
4.7.3. Carcass Evaluation Systems 

 
5. Market Practices, Laws and Regulations (NIST HB 130) and Commodities (NIST HB 133) 

5.1. Safety Considerations – Market Practices, NIST Handbook 130, NIST Handbook 133 
5.2. NIST Handbook 130 – Laws and Regulations 

5.2.1. NIST Handbook 130 – General Provisions 
5.2.2. Packaging and Labeling Regulations 
5.2.3. Method of Sale Regulations 
5.2.4. Quality of Automotive Fuels and Lubricants 
5.2.5. Price Verification 

5.3. NIST Handbook 133 – Package Net Contents Control 
5.3.1. Commodities – General 
5.3.2. Packages Labeled by Weight, Standard and Random 
5.3.3. Packages Labeled by Weight, Special Commodities 
5.3.4. Packages Labeled by Volume (Volumetric and Gravimetric Testing) 
5.3.5. Packages Labeled by Volume, Special 
5.3.6. Packages Labeled by Length/Area/Thickness 
5.3.7. Packages Labeled by Count 
5.3.8. Other Package Types 

5.4. Test Purchases 
5.5. E-Commerce 

 
Note:  Initial V erification has b een i ntentionally b een le ft o ff t his li sting a nd will b e a ddressed la ter.
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Appendix B 
 

 
 

National Conference on Weights and Measures 
National Training Program 

CERTIFICATION DISCIPLINE 
for 

 
Retail Motor Fuel Devices (RMFD) 

Beta Exam - November 2009 
 

Prepared by the NCWM Professional Development Committee 
 

The NCWM is offering a (beta) certification examination on the subject above. The examination will be taken 
online via the NCWM website. You must register with the NCWM and be granted a user authorization to access the 
test site.  For registration information, call NCWM at 402-434-4880 or email info@ncwm.net. Be sure to include 
“RMFD exam” in the subject line. 
 
Format and Duration: 

The examination will be in three sections. There will be a total of 50 questions with a two hour time limit to 
complete all three parts.  The test will be given in one session and you may not log off and then attempt to 
return to that exam.  You must complete each section before moving to the next section.  
 
The exam is OPEN BOOK, and you may make use of any reference materials, training documents, 
procedural guides at your disposal. You are expected to take the examination alone and may not receive 
assistance from any other person. You will be asked to affirm that at the conclusion of the examination.  
 
Instructions on how to take the test will be provided online. Since the test is electronically graded, the 
answer must be marked or answer typed correctly. The test questions will be either multiple choice, fill in 
the blank, or compliance/citation. For multiple choice questions, you will be asked to pick the best answer 
from four options. For fill in the blank questions, you must enter the specific answer, typed correctly. For 
compliance/citation questions, you will be given information describing a situation and asked to assess 
compliance. Answer “yes” if the situation complies based on the information provided, otherwise provide 
the specific citation if the device does not comply. The form of the citation will typically be something like 
S.X.X. for a specification, T.X.X. for a tolerance or UR.X.X. for a user requirement. You will typically be 
directed to a specific Handbook code, so reference to the numerical code designation, such as 1.10. for the 
General Code, will usually not be necessary. If the potential answers span many codes, you will be 
specifically directed to include the numerical code reference. 

 

mailto:info@ncwm.net�
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Subject of Examination: 
 

1. Segment 4.2. Introduction to Device Control – 15 questions 
These questions test for knowledge, understanding, and ability to apply the basic requirements applicable to 
all weighing and measuring devices.  This may include questions on the legal basis of NIST Handbook 44, 
the selection, care and use of standards, the organization of that Handbook, understanding of Fundamental 
Considerations, knowledge of systems of measurement bunits, understanding and application of General 
Code requirements, and understanding of the NTEP program and Certificates of Conformance. 
 

2. Segment 4.1. Dynamic Measuring Systems – General – 15 questions 
These questions test for knowledge and understanding of the basic technologies used in liquid measuring 
devices, ability to operate liquid measuring devices and associated controls and interpret indications, 
understanding and ability to apply code requirements from NIST Handbook 44 Liquid Measuring Device 
Code, and understanding and ability to conduct basic tests of liquid measuring devices. 
 

3. Segment 4.2. Retail Motor Fuel Dispensers – 20 questions 
These questions test for knowledge and understanding of the basic technologies used in RMFDs, 
understanding and ability to apply code requirements from NIST Handbook 44 Liquid Measuring Device 
Code for RMFDs, and understanding and ability to conduct basic tests of RMFDs. 
 

Passing Score and Grading: 
 

Weights and Measures regulatory officials 85 % (43 or more correct answers) 
 
Service agents       75 % (38 or more correct answers) 
 
You will be given a score for each section and total score immediately after completing the exam (or upon 
reaching the two hour time limit). To protect the integrity of the test questions, you will not be advised of 
the specific questions answered incorrectly.  The PDC Committee will be reviewing incorrect answers in 
periodic reviews and will make adjustment to scores in select cases. If your score is affected, you will be 
notified. 
 
If you wish to challenge any of the questions, there will be a section at the end where you can offer 
comments. You may also contact the NCWM PDC Committee through the NCWM staff at the same email 
address used for registration. 
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National Type Evaluation Program (NTEP) Committee 
Interim Agenda 

 
Judy Cardin, Chairman 

Chief 
Wisconsin, Weights and Measures 

 
Reference 
Key Number 
 
500 INTRODUCTION 
 
The N TEP C ommittee will a ddress th e f ollowing ite ms a t its  2 010 Interim M eeting.  E xcept when p osted, a ll 
meetings are open to the membership.  The members will be invited to dialogue with the NTEP Committee on issues 
on its agenda.  The NTEP Committee is currently working on the following issues: 
 
 

Table A 
Index to Reference Key Items 

Reference 
Key Number Title of Item Page 
 
500  INTRODUCTION   .......................................................................................................................................... 1

500-1 I Mutual Recognition Arrangement (MRA)   ....................................................................................... 2
500-2 I Mutual Acceptance Arrangement (MAA)   ....................................................................................... 3
500-3 I NTEP Participating Laboratories and Evaluations Reports   ............................................................. 3
500-4 I NTETC Sector Reports   .................................................................................................................... 4
500-5 I Conformity Assessment Program   .................................................................................................... 5
500-6 I NTEP Contingency - NCWM NTEP Laboratory   ............................................................................ 7

 
 
 

Table B 
Appendices 

Appendix Title Page 
 
A *NTETC Grain Analyzer Sector Meeting Summary ........................................................................................... A1 
B *NTETC Measuring Sector Meeting Summary .................................................................................................. B1 
C *NTETC Weighing Sector Meeting Summary .................................................................................................... C1 
D *NTETC Software Sector Meeting Summary ..................................................................................................... D1 
E *NTETC Belt-Conveyor Sector Meeting Summary..  ......................................................................................... E1 

 
*Sector summaries can be viewed online at NCWM (www.ncwm.net) under Meetings, or  at NIST Weights 

and Measures Division  (http://ts.nist.gov/WeightsAndMeasures/Publications/pub15-10.cfm) under Publication 
15 Interim Meeting Agenda for 2010. 

 
 

http://www.ncwm.net/�
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Table D 
Glossary of Acronyms* 

 
BIML Bureau of International Legal Metrology IR International Recommendation 
CD Committee Draft MAA 1 Mutual Acceptance Arrangement 
CIML  International Committee of Legal 

Metrology 
OIML  International Organization of Legal 

Metrology 
CPR  Committee on Participation Review MC Measurement Canada 
DD  Draft Document R  2 Recommendation  
DR  Draft Recommendation SC  2 Subcommittee  
DV  Draft Vocabulary TC  2 Technical Committee  
DoMC  Declarations of Mutual Confidence UT  Utilizing Participant  
IP Issuing Participant WD Working Document3 

 

1

 

 CD:  a draft at the stage of development within a technical committee or subcommittee; in this document, successive 
drafts are numbered 1 CD, 2 CD, etc. 

2

 

 DD, DR, DV:  d raft documents approved at  the level o f the technical co mmittee o r subcommittee concerned and 
sent to BIML for approval by CIML. 

3

 
 WD:  precedes the development of a CD; in this document, successive drafts are number 1 WD, 2 WD, etc. 

* Explanation of acronyms provided by OIML. 
 
 
 

Details of All Items 
(In Order by Reference Key Number) 

 
500-1 I Mutual Recognition Arrangement (MRA) 
 
Background/Discussion:  Both Measurement Canada (MC) and the NTEP labs continue striving to improve the 
data ex change u nder t he M utual R ecognition Arrangement ( MRA).  D uring t he 2 009 NTEP l abs m eeting, MC 
supplied the U.S. NTEP labs with an updated version of an Excel spreadsheet program to standardize the test report 
forms for weighing devices that fall under the MRA.  This updated version of the spreadsheet is now in use for 
evaluations conducted by the labs.  NTEP will continue to review progress and work on improvements during the 
NTEP lab meetings. 
 
The NTEP Committee was asked to consider expanding the MRA to higher capacity scales.  T he NTEP weighing 
labs agreed that expanding the MRA should be considered and MC expressed willingness to consider a proposal 
from NCWM. 
 
Current Comment:  The NTEP Administrator opened communication with MC with a recommendation to expand 
the MRA to include electronic platform scales up to 14 000 kg (30 000 lb).  The current limit is 1000 kg.  If the limit 
was expanded to just platform scales (i.e., not including hoppers, OBWS, IIIL, etc.), it appeared the only addition to 
what i s r equired du ring a n e valuation would be  t he f ield pe rmanence t est c riteria (Pub 14,  D ES S ections 62. 22, 
63.7., 64.3., & 64.4.).  Upon discussion with MC type evaluation personnel, other issues surfaced:  a) MC tests some 
weighing e lements up to 10 000 k g in the lab, applying influence factor requirements (power, temperature, EMI, 
etc).  There is a size limit of 1.6 m x 1.6 m.  NTEP has a lab test limit of 1000 kg and some of the chambers will not 
accommodate t he la rger weighing e lements, and b) M C d oes n ot a pply t he minimum 20 day use li mit for f ield 
permanence tests for “cost factor” reasons (i.e., they want to avoid a second visit to the site).  MC initially had a 20 
day use requirement, then did away with the t ime requirement, now only requiring 300 weighments, and may no t 
want to reinstitute the time requirement for NTEP. 
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Based upon this information, taking the current workload of the weighing labs and current economic conditions into 
consideration, NTEP does not plan to move forward with the expansion of the MRA at this time. 
 
500-2 I Mutual Acceptance Arrangement (MAA) 

 
Background/Discussion:  Information regarding the OIML MAA can be found at www.oiml.org/maa.  NCWM has 
signed the OIML MAA Declaration of Mutual Confidence (DoMC) for R 60 Load Cells as a utilizing participant. 
 
OIML t echnical s ubcommittee for TC 3 /SC 5  “Conformity a ssessment” is r evising th e following OIML B  
documents that are classified as Basic Publications: 
 

• OIML B 3, “OIML Certificate System for Measuring Instruments;” and 
• A combined revision of OIML B 10-1, “Framework for a Mutual Acceptance Arrangement on OIML Type 

Evaluations,” and OIML B 10-2, “Checklists for Issuing Authorities and Testing Laboratories carrying out 
OIML Type Evaluations.” 

 
A 2 CD of B 3 and a 1  CD of the combined B 10 revision were distributed to TC 3/SC 5 “Conformity assessment” 
in December 2009. 
 
A meeting o f the MAA Committee on Participation Review (CPR) was held in  June 2009 in Berne, Switzerland.  
The NCWM was represented at the CPR meeting by Mr. Jim Truex.  Dr. Charles Ehrlich and Mr. John Barton of 
NIST al so at tended t he meeting as  Secretariats o f O IML T C 3 /SC 5  “Conformity as sessment” and T C 9  
“Instruments for measuring mass,” respectively. 
 
A major d iscussion t opic at  the CPR meeting was whether t o al low d ata from manufacturers’ t est l aboratories 
(obtained under ‘unsupervised’ conditions) as part of the MAA process.  W hile this issue was not resolved a t the 
CPR meeting, a way of possibly moving forward was developed.  The CPR members have been queried to better 
understand the minimum r equirements they would ha ve for a ssessing t he impartiality of manufacturers’ test labs 
(MTLs), as  well a s t he minimum r equirements t hat a n M TL must meet so t hat t hose MTLs t hat were e xcluded 
would n ot h ave a b asis for co mplaint.  C PR members h ave al so b een q ueried o n t heir v iew o f a p ossible 
compromise, where a minimum requirement on ‘frequency of supervision’ of an MTL could be established.  
 
Another d iscussion topic a t the CPR meeting was whether to  accept laboratories in three countries in to the MAA 
program for OIML R 76 (non-automatic weighing instruments) and OIML R 60 (load cells).  These three countries 
were ap proved, an d t his is anticipated t o s oon lead t o a s ignificant i ncrease in the n umber o f O IML M AA 
Certificates that are issued for these instruments. 
 
An update of related OIML activities will be given to the Committee during the Interim Meeting. 
 
500-3 I NTEP Participating Laboratories and Evaluations Reports 
 
Background:  During the 2 009 NCWM Annual M eeting, Mr. Jim T ruex, N TEP A dministrator, u pdated t he 
Committee on NTEP laboratory and administrative activities. 
 
The NTEP weighing and measuring laboratories held a  joint meeting March 31 - April 2, 2009, in Reynoldsburg, 
Ohio.  T he NTEP weighing l aboratories also met in August 2009, prior to  the meeting of the Weighing Sector in 
Columbus, O hio.  T he N TEP m easuring l aboratories m et again i n O ctober 2009 , prior t o t he M easuring Sector 
meeting in Clearwater Beach, Florida. 
 
Current Comment:  NTEP Administrator, Mr. Truex, r eported that incoming applications remain strong and a ll 
labs are busy.  H e reported there i s no backlog co ncern for measuring devices, but three o f the b rick a nd mortar 
weighing labs still report about a three-month backlog. 
 

http://www.oiml.org/maa�
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2010 NTEP Meetings: 

• NTETC Belt-Conveyor Sector February 24 - 25, 2010  St. Louis, Missouri (if needed) 
• NTETC Software Sector Meeting March 2 - 3, 2010  Sacramento, California 
• NTEP Laboratory Meeting  March 22 - 26, 2010  Sacramento, California 
• NTETC Grain Analyzer Sector August 25 - 26, 2010  Kansas City, Missouri 
• NTETC Weighing Sector August 31 - September 2, 2010 Columbus, Ohio 
• NTETC Measuring Sector Date and Location TBD (in conjunction with the SWMA mtg) 

 
500-4 I NTETC Sector Reports 
 
Background/Discussion: 
 
The NTEP Committee is working to correct the sector report process to ensure the reports are posted for members 
on the NCWM website prior to the Interim Meeting. 
  
Grain Moisture Meter and NIR Protein Analyzer Sectors:  The NTETC Grain Moisture Meter and NIR Protein 
Analyzer Sectors held a joint meeting in Kansas City, Missouri, August 19 - 20, 2009.  A draft of the final summary 
was provided to the Committee prior to the 2010 NCWM Interim Meeting for review and approval. 
 
The n ext meeting o f t he G rain Mo isture M eter an d NIR P rotein A nalyzer S ectors i s s cheduled f or 
August 25 - 26, 2010, in Kansas City, Missouri.  For questions o n t he c urrent s tatus of  sector work or  to propose 
items for a future meeting, please contact the sector technical advisors: 
 

Ms. Diane Lee Mr. Jack Barber 
NIST WMD J.B. Associates 
100 Bureau Drive, Stop 2600 10349 Old Indian Trail 
Gaithersburg, MD  20899-2600 Glenarm, IL  62536 
Phone:  (301) 975-4405 Phone:  (217) 483-4232 
Fax:  (301) 975-8091 e-mail:  barber.jw@comcast.net 
e-mail:  diane.lee@nist.gov  

 
Measuring Sector:  The NTETC Measuring Sector met October 2 - 3, 2009, in Clearwater Beach, Florida.  A d raft 
of the final summary was provided to the NTEP Committee prior to the 2010 NCWM Interim Meeting for review 
and approval. 
 
The ne xt meeting of the Measuring Sector f or 2 010 has not been scheduled, but will be in conjunction with the 
Southern Weights and Measures Association’s 2010 Annual Meeting.  For questions on the current status of sector 
work or to propose items for a future meeting, please contact the sector technical advisor: 
 
 
 
 
 
 
Software Sector:  The NTETC Software Sector met March 11 - 12, 2009, in Reynoldsburg, Ohio.  A final draft of 
the meeting summary was provided to the Committee prior to the 2010 NCWM Interim Meeting for review and 
approval. 
 

Ms. Tina Butcher Phone:  (301) 975-2196 
NIST WMD Fax:  (301) 975-8091 
100 Bureau Drive, Stop 2600 e-mail:  tbutcher@nist.gov 
Gaithersburg, MD  20899-2600  

mailto:barber.jw@comcast.net�
mailto:diane.lee@nist.gov�
mailto:tbutcher@nist.gov�
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The n ext meeting o f t he S oftware S ector i s s cheduled f or Mar ch 2  - 3, 2010, i n S acramento, C alifornia.  For 
questions on the current status of sector work or to propose items for a future meeting, please contact the sector 
chairs and NTEP Administrator: 
 
Mr. Jim Pettinato Mr. Norm Ingram Mr. Jim Truex 
Sector Chair Sector Chair NTEP Administrator 
FMC Technologies CA Div. of Measurement Standards NCWM 
1602 Wagner Avenue 6790 Florin Perkins Road, Suite 100 1135 M Street, Suite 110 
Erie, PA  16510 Sacramento, CA  95828 Lincoln, NE  68508 
Phone:  (814) 898-5250 Phone:  (916) 229-3016 Phone:  (740) 919-4350 
Fax:  (814) 899-3414 Fax:  (916) 229-3026 Fax:  (740) 919-4348 
e-mail:  jim.pettinato@fmcti.com e-mail:  ningram@cdfa.ca.gov e-mail:  jim.truex@ncwm.net 

 
Weighing Sector:  The NTETC Weighing Sector met August 25 - 27, 2009, in Columbus, Ohio.  A final draft of the 
meeting s ummary was pr ovided t o the C ommittee p rior to  th e 2 010 NCWM I nterim M eeting for r eview and 
approval. 
 
The next W eighing S ector m eeting is scheduled f or A ugust 31 - September 2,  2010, i n C olumbus, O hio.  For 
questions on the current status of sector work or to propose items for a future meeting, please contact the sector 
technical advisor: 
 

Mr. Steven Cook Phone:  (301) 975-4003 
NIST WMD Fax:  (301) 975-8091 
100 Bureau Drive, Stop 2600 e-mail: steven.cook@nist.gov 
Gaithersburg, MD  20899-2600  

 
Belt-Conveyor Scale Sector:  The NTETC Belt-Conveyor Scale Sector met February 25 - 26, 2009, in St. Louis, 
Missouri.  A final draft of the meeting summary was provided to the Committee prior to the 2010 NCWM Interim 
Meeting for review and approval. 
 
The next Belt-Conveyor Scale Sector meeting is scheduled for February 24 - 25, 2010, in St. Louis, Missouri.  For 
questions on the current status of sector work or to propose items for a future meeting, please contact the sector 
technical advisor: 
 

Mr. John Barton Phone:  (301) 975-4002 
NIST WMD Fax:  (301) 975-8091 
100 Bureau Drive, Stop 2600 e-mail:  john.barton@nist.gov 
Gaithersburg, MD  20899-2600  

 
 
500-5 I Conformity Assessment Program 
 
Background/Discussion:  The Conformity Assessment Program was established to ensure devices produced after 
the device has been type evaluated and certified by NTEP continue to meet the same requirements.  T his program 
has t hree m ajor elements:  (1) Certificate Review ( administrative); ( 2) Initial V erification ( inspection a nd 
performance t esting); an d ( 3) Verified C onformity Assessment ( influence f actors).  This ite m i s in cluded o n th e 
Committee’s agenda to provide an update on these elements. 
 
Certificate R eview:  The q uestion ad dresses how t his would b e acco mplished g iven t he l imited r esources o f 
NCWM.  It was suggested t his i tem may need t o co ntinue o n a “back b urner” until r esources can  b e cl early 
identified to proceed with the project in an efficient, thorough, and accurate manner. 
 
During the 92nd NCWM (2007), it was reported that this item continues on the “back burner” until funding can be 
identified for this project.  The NTEP Committee considered the fact that continuing improvement is occurring on 
Certificates of Conformance (CC) and the improvements are making it easier for inspectors to verify.  Therefore, for 

mailto:jim.pettinato@fmcti.com�
mailto:ningram@cdfa.ca.gov�
mailto:steven.cook@nist.gov�
mailto:john.barton@nist.gov�


NTEP Committee 2010 Interim Agenda 

 NTEP - 6 

the time being, the NTEP Committee p lans to  d iscontinue reporting on th is portion o f Conformity Assessment i n 
future NTEP reports. 
 
Initial Verification (IV):  Work group (WG) chair, Lou Straub, reported that Initial Verification checklists have 
been d eveloped f or s mall s cales, v ehicle s cales, an d r etail motor-fuel d ispensers.  D ata h as b een r eceived from 
several states on small-capacity price computing scales, and the pilot of Initial Verification for small-capacity scales 
has been completed.  All data has been forwarded to NCWM staff for safekeeping. 
 
The WG asked for direction from the NTEP Committee on how to proceed to the next step.  Mr. Straub clarified that 
not a ll states o r j urisdictions need to  p articipate in  s ubmitting i nformation to  N CWM o n I nitial Verification.  A  
subset o f s tates would be s ufficient.  T he N TEP C ommittee in structed th e W G to  p roceed with d evelopment of 
additional checklists, but there was a sense that the WG was reluctant until they know how states will react and use 
the developed checklists.  T he NTEP Committee also noted the need to decide how to process the data generated 
from Initial Verification.  The Committee acknowledges that Verification Conformity Assessment (VCAP) is the 
priority and thinks IV is a very important element of conformity assessment but may need to rest until the states are 
ready to act. 
 
Verified Conformity Assessment Program (VCAP):  NCWM and NTEP have been concerned about production 
meeting type, protecting the integrity of the NTEP CC since the inception of NTEP.  A WG was developed to assist 
the NCWM with this e ffort, which has p rovided feedback and recommendations to the conference.  T he NCWM 
Board of Directors thinks it has reached a point that the Verified Conformity Assessment Program can be launched.  
Load cells traceable to NTEP certificates have been selected for the initial effort.  All holders of NTEP CCs for load 
cells have been notified. 
 
The N TEP C ommittee h as b een as ked t o an nounce which d evice(s) will b e n ext a fter l oad cel ls.  The N TEP 
Committee wants some additional time to see what issues and concerns come to light with the load cell effort before 
making a decision. 
 
The N TEP C ommittee d ecided t o u se the c urrent p rocess i n P ublication 14, A dministrative Policy, S ection T, 
“Appeal and Review Process” for all VCAP appeals.  To make it clear, the NTEP Committee decided to add a bullet 
to Pub. 14, Section T to read:  “A  certificate holder may appeal a cer tificate made inactive due to non-compliance 
with VCAP.  However, the decision of the Certification Body or VCAP auditor cannot be appealed to the NCWM.” 
 
During the 2009 Annual Meeting, a decision was made to keep the established timeline for load cell manufacturers 
with NTEP certificates but to  delay the t imeline by six months for “private label” load cell certificate holders.  A 
new timeline was developed. 
 
Current C omment:  The NTEP A dministrator updated t he N TEP C ommittee a nd t he N CWM B oard r egarding 
progress of Conformity Assessment issues.  The VCAP/Load Cell Project is progressing.  The NTEP Administrator 
attended the fall SMA meeting to explain and update details of the project.   
 
The N CWM B oard o f D irectors r econfirmed i ts b elief t hat c onformity a ssessment i s vital to  N TEP’s c ontinued 
success and will be implemented.  The NCWM Board recently made decisions that affect Private Label NTEP Load 
Cell certificate holders and Manufacturers of NTEP Load Cell certificate holders. The Board extended the timeline 
by s ix months for b oth “Manufacturer” a nd “Private Label” N TEP l oad cell cer tificate h olders.  VCAP A udit 
Reports for manufacturers with load cell certificates are now due no later than June 30, 2010.  VCAP Audit Reports 
for private label certificate holders are now due no later than November 30, 2010.  These decisions finalize the load 
cell VCAP audit process and timeline. VCAP for load cells will occur according to the final timelines
 

 below. 
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NTEP VCAP Timeline – Load Cell Manufacturer Certificate Holders 
Jul 2008–ongoing Jan 2009–Jun 2010 Jan 2010-Sep 2010 Jul 2010-May 2011 May 2011 

Refine VCAP 
procedures 

LC Manufacturers to 
put VCAP QM 
system in place 

NTEP to evaluate 
incoming 
Certification Body 
audit reports 

NTEP to contact 
manufacturers not 
meeting VCAP and 
encourage compliance  

CCs declared 
inactive if CC 
holder fails to 
meet VCAP 

Answer incoming 
questions 

Conduct audit by 
Certified Body 

 Continue to evaluate 
incoming audit reports 

 

Refine/develop 
appeals process 

Submit audit report to 
NCWM/NTEP 

   

Notify all CC holders 
of updated plan, 
Q&A, etc. 

    

 
 

NTEP VCAP Timeline – Load Cell Private Label Certificate Holders 
Jul 2008–ongoing Jan 2009–Nov 2010 Jun 2010-Mar 2011 Dec  2010-May 2011 Nov 2011 

Refine VCAP 
procedures 

CC holders to put 
VCAP QM system in 
place 

NTEP to evaluate 
incoming 
Certification Body 
audit reports 

NTEP to contact 
manufacturers not 
meeting VCAP and 
encourage compliance  

CCs declared 
inactive if CC 
holder fails to 
meet VCAP 

Answer incoming 
questions 

Insure audit by 
Certified Body 

 Continue to evaluate 
incoming audit reports 

 

Refine/develop 
appeals process 

Submit audit report to 
NCWM/NTEP 

   

Notify all CC holders 
of updated plan, 
Q&A, etc. 

    

 
The NCWM decided to require a systems audit checklist that is to be completed by an outside auditor and submitted 
to the NCWM per section 2.5 of the VCAP requirements.  A “VCAP Systems Audit Checklist for Manufacturers” 
and a “VCAP Systems Audit Checklist for Private Label Certificate Holders” have been developed and are available 
on the NCWM website at www.ncwm.net. 
 
The NTEP C ommittee has also established a  work g roup to modify VCAP f requently asked questions and ot her 
clarifications and a  g uideline d ocument t o a ssist manufacturers a nd a uditors when c ompleting t he c hecklist a nd 
VCAP audit. 

 
500-6 I NTEP Contingency - NCWM NTEP Laboratory 
 
Source:  NTEP Committee 
 
Purpose:  NTEP Contingency, t o ke ep N TEP operating a nd e nsure N TEP s ervices a re a vailable at  a n ad equate 
level.  T he N TEP C ommittee wants t o en sure there i s a n a ppropriate n umber o f l aboratories a nd p ersonnel 
(evaluators) to maintain viable support for NTEP services, including MRAs, MAAs and potentially to be an R76 
Issuing Participant. 
 
Item U nder C onsideration:  The N TEP C ommittee d iscussed c ontingency p lanning f or c ontinuity o f N TEP 
operations.  With the state of today’s economy, what if NTEP lost a lab?  How will NTEP maintain workflow?  Are 
there additional states interested in applying to become an NTEP field lab or an NTEP brick-and-mortar lab?  The 

http://www.ncwm.net/�
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NTEP Committee will continue to discuss the issues during a long-range planning session and welcomes comments 
from the membership. 
 
Issues under consideration include should the NCWM: 
 

1. Employ NTEP evaluators to conduct testing at manufacturer’s facilities? 
2. Have evaluators under contract to conduct testing at manufacturer’s facilities? 
3. Employ NTEP evaluators or have evaluators under contract to assist the state NTEP laboratories? 
4. Have a brick and mortar NTEP laboratory and NTEP evaluators? 
5. Use a private third party laboratory to conduct NTEP evaluations? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ms. Judy Cardin, Wisconsin, NTEP Committee Chair 
 
Mr. Randy Jennings, Tennessee, NCWM Chair 
Mr. Tim Tyson, Kansas 
Mr. Mike Sikula, New York 
Mr. Kirk Robinson, Washington 
NTEP Technical Advisor:  Mr. Jim Truex, NTEP Administrator 
 
National Type Evaluation Program Committee 
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 Appendix A 
National Type Evaluation Technical Committee (NTETC) 

Grain Analyzer Sector 
 

August 19 - 20, 2009, Kansas City, Missouri 
Meeting Summary 

 
Agenda Items 

1. Report on the 2009 NCWM Interim and Annual Meetings  .......................................................................... A1
2. Report on NTEP Type Evaluations and OCP (Phase II) Testing   ................................................................. A2
3.  Review of Ongoing Calibration Program (Phase II) Performance Data   ....................................................... A2
4. Software Requirements That May Impact Grain Analyzers   ......................................................................... A3
4.a  Item 310-2:   Appendix D – Definition of Electronic Devices, Software-Based and Built-For-Purpose 

Device   .......................................................................................................................................................... A4
4.b  Item 310-3: G-S.1. Identification. – Software   .............................................................................................. A6
4.c Identification of Certified Software   ............................................................................................................ A13
4.d Software Protection/Security   ...................................................................................................................... A15
4.e Software Maintenance and Reconfiguration   .............................................................................................. A16
5. Report on New GIPSA/NIST Interagency Agreement for 2010 - 2014   ..................................................... A19
6. Report on OIML TC17/SC1 R59 “Moisture Meters for Cereal Grains  

and Oilseeds”  .............................................................................................................................................. A20
7. Report on OIML TC17/SC8 Draft IR “Protein Measuring Instruments for Cereal Grain”   ........................ A23
8. Air-Oven Collaborative Study   .................................................................................................................... A23
9. Item 310-1: G-S.8. Provision for Sealing Electronic Adjustable Components,  

G-S.8.1. Access to Calibration and Configuration Adjustments, and G-S.8.2. Automatic or 
Semi-automatic Calibration Mechanism   .................................................................................................... A25

9.5 Properly Standardized Reference Meters   ................................................................................................... A27
10. Time and Place for Next Meeting   .............................................................................................................. A28
 

 
1. Report on the 2009 NCWM Interim and Annual Meetings 
 
The I nterim M eeting o f t he 94th National Conference o n W eights a nd M easures ( NCWM) was h eld 
January 11 - 14, 2009, in Daytona Beach, Florida.  At that meeting the National Type Evaluation Program ( NTEP) 
Committee accepted the Sector's recommended amendments and changes to the 2008 Edition of NCWM Publication 
14.  T hese changes appear in the 2009 E dition of Publication 14.  For additional background, refer to Committee 
Reports for the 94th

 
 Annual Meeting, NCWM Publication 16.  
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Changes to the Grain Moisture Meter and Near Infrared Grain Analyzers 
2009 Edition of NCWM Publication 14 

Section Number Amendment/Change Page Source 

IV. Tolerances for 
Calibration 
Performance 

Delete the portion of §IV specifying the 
categories of calibrations to be listed on a 
Certificate of Conformance (CC). 

GMM-6 and 
GMM-7 

08/08 
GMM Sector 

Agenda Item 10 

VII.B. Accuracy, 
Precision, and 
Reproducibility  

Amend to address multi-class type evaluations 
for TW. 

GMM-11 
through 

GMM-15 

08/08 
GMM Sector 

Agenda Item 7 

VII.C. Tolerances for 
Test Weight per 
Bushel 
Calibration 
Performance 

Amend to limit the moisture content of samples 
used in evaluating TW performance and to add 
special considerations for multi-class 
calibrations.  

GMM-15 
 

08/08 
GMM Sector 

Agenda Item 8 

Appendix C Amend to add additional data fields for TW 
data and to update instructions for submitting 
data to reflect current practice. 

GMM-41 
08/08 

GMM Sector 
Agenda Item 9 

 
No Grain Moisture Meter (GMM) or Near Infrared (NIR) Grain Analyzer items appeared in the Specifications and 
Tolerances (S&T) C ommittee I nterim Report for consideration by the NCWM at the 2 009 Annual Meeting held 
July 12 - 16, 200 9, i n S an A ntonio, T exas.  Mr. Jim T ruex, N TEP A dministrator, reported that Annual M eeting 
attendance was down this year, but that 35 states were represented exceeding the quorum requirements of 27.  Other 
General Code i tems o f interest to the Sector were non-voting i tems related to software and provisions for sealing 
electronic adjustable components.  [See Sector Agenda Items 4, 4a, 4b, 4c, 4.d, 4.e and 9.] 
 
2. Report on NTEP Type Evaluations and OCP (Phase II) Testing 
 
Ms. Cathy Brenner of the Grain Inspection, Packers and Stockyards Administration ( GIPSA), th e N TEP 
Participating Laboratory for Grain Analyzers, briefed the Sector on NTEP Type Evaluation activity.  Evaluations are 
currently underway for three additional devices: one new grain moisture meter with test weight capability; one new 
grain moisture meter; and one test weight per bushel add-on to a currently approved grain moisture meter.  Annual 
GMM calibration reviews were completed on schedule and updated Certificates of Conformance (CCs) were issued 
for six device types.  She reported that the following five device types are enrolled in the OCP (Phase I I) for the 
2009 harvest: 
 

[Note: Models listed on a single line are considered to be of the same “type.”] 
 
Bruins Instruments OmegAnalyzerG 
DICKEY-john Corporation GAC2000 NTEP, GAC2100, GAC2100a, GAC2100b 
Foss North America Infratec 1241   
Perten Instruments AM5100   
The Steinlite Corporation SL95    
 
[Note: Foss Infratec 1227 & 1229 dropped out of Phase II – CC expires June 30, 2010.] 

 
3. Review of Ongoing Calibration Program (Phase II) Performance Data 
 
At the Sector’s August 2005 m eeting, it was agreed that comparative OCP data identifying the Official Meter and 
listing the average bias for each NTEP meter type should be available for annual review by the Sector.  Accordingly, 
Ms. Brenner, representing GIPSA, the NTEP Participating Laboratory for Grain Analyzers, presented data showing 
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the p erformance o f NTEP m eters co mpared t o t he ai r o ven.  This data is based on t he l ast t hree cr op years, 
2006 - 2008 using calibrations updated for use during the 2009 harvest season.  
 
Four meter types were included in the comparison graphs: DICKEY-john’s GAC2100; Foss’s Infratec 1241; Foss’s 
Infratec 1229; and Steinlite’s SL95.  Only the GAC2100 has been identified on the comparisons.  It is identified as 
“Official Meter.”  The remaining three instruments were randomly assigned numbers 1, 2, and 3. 
 
Ms. Brenner pointed out that data on Perten’s AM5100 was not included in the comparisons because it has not been 
in the program for three full years.  It will be included next year. Comparisons of GMMs with less than three years 
of data against GMMs with the full three years of data are not meaningful, as they may be unduly influenced by a 
single unusual crop year.  Also, to preserve confidentiality, sunflower results were not included because only two 
meters were approved for sunflowers, one of which was the Official Meter.  She noted that labels are missing on the 
moisture axis of the comparison graph for Hard White Wheat.  T he moisture intervals and number of samples for 
Hard White Wheat should be as follows: 
 

   8 % to 10 % 43 samples 
 10 % to 12 % 20 samples 
 12 % to 14 %   9 samples 

 
[Note: The 2006 - 2008 GMM Phase II comparison graphs were distributed with the August 2009 Grain Analyzer 
Sector A genda.  They ca n al so b e d ownloaded f rom the N CWM website using t he f ollowing l ink: 
http://www.ncwm.net/ntep/pdf/09_GMMBiases.pdf.] 
  
Dr. Richard Pierce explained that GIPSA was considering changes in sample collection procedures, this year and in 
the future, to make moisture d ata somewhat more representative with respect to both geographical and moisture-
range distribution.  To illustrate the problem that present procedures have created, he offered an example involving 
soybean samples.  Sample collection as signments are co mmunicated to GIPSA field o ffices in the spring o f each 
year through a sample collection notice.  In the past, GIPSA has requested soybean samples in moisture ranges of 
10 % to 13 % and 13 % to 16 %.  W ithin these ranges, they typically receive large quantities of 12 % to 13 % and 
13 % t o 14 % s amples, which r esults i n a  huge number of  s amples i n t he 12  % t o 14 % r ange. To a void th is 
unintended consequence, GIPSA intends to request samples in moisture intervals matching those used in reporting 
Phase II data.  They will also try to limit the number of samples that will be analyzed in each 2 % moisture interval. 
 
Dr. Pierce noted that while having too many samples is not a problem for many of the moisture intervals, but GIPSA 
is trying to scale back so that they don’t have more than 25 to 40 samples in a given 2 % interval per year.  They will 
also be at tempting to achieve better geographical balance that, as  much a s reasonably possible, is proportional to 
crops grown in an area.  His message was, “We’re not going to analyze every sample we receive.”   
 
4. Software Requirements That May Impact Grain Analyzers 
 
Background:  In October 2008 the International Committee of Legal Metrology (CIML) approved the new OIML 
document D 31 General requirements for software-controlled measuring instruments that is intended to serve as 
guidance for s oftware r equirements i n international r ecommendations under d evelopment b y O IML t echnical 
committees. Document D 31 can be downloaded free of charge from:  
 

http://www.oiml.org/publications/D/D031-e08.pdf 
 
In 2005 the NCWM Board of Directors established an NTETC Software Sector.  O ne of the tasks assigned to the 
Sector was to develop a clear understanding of the use of software in today’s weighing and measuring instruments.  
A good overview of the work of the Software Sector is contained in the Meeting Summary of the Sector’s Annual 
Meeting held Mar ch 11 - 12, 2009, in Reynoldsburg, Ohio.  The Summary can be  downloaded from the NCWM 
web page: 
 

http://www.ncwm.net/events/pdf/09_Software_Sector_Summary.pdf  
 

http://www.ncwm.net/ntep/pdf/09_GMMBiases.pdf�
http://www.oiml.org/publications/D/D031-e08.pdf�
http://www.ncwm.net/events/pdf/09_Software_Sector_Summary.pdf�
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Two NTETC Software Sector items have been accepted as Information items by the S&T Committee for inclusion 
in the Committee Reports for the NCWM 94th

  

 Annual Meeting in 2009.  Information Items report on subjects and/or 
actions under c onsideration by t he c ommittee bu t n ot p roposed f or v oting.  T he C ommittee R eports c an be  
downloaded from the NIST Weights and Measures Division (WMD) web page: 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-FINAL.doc 
 
The two Information i tems, and several o ther Software Sector i tems, are summarized and d iscussed separately in 
Agenda I tems 4 .a, 4.b, 4 .c, 4.d, a nd 4 .e.  (This information was included to  f acilitate discussion o n the possible 
impact of these recommendations on GMMs, and ,NIR, Grain Analyzers.) 
 
Discussion:  Ms. Cassie Eigenmann, DICKEY-john, encouraged other meter manufacturers to get involved in the 
Software Sector and to attend their meetings, noting that what gets decided in those meetings can have a big effect 
on both existing meters and on the design of future meters.  
 
Mr. Jim T ruex, N TEP A dministrator, e xplained t hat much o f t he work th e S oftware Sector is  d oing will l ikely 
become General Code items that would affect every code in NIST Handbook 44 (HB 44). Fortunately, GMMs and 
NIR Grain Analyzers have their own specific codes which take precedent over the General Code when there are 
conflicts/differences.  He urged the Sector to pay attention to what is happening so it can anticipate where changes 
or additions to the specific codes might be required. 
 
4.a  Item 310-2:  A ppendix D – Definition o f Electronic D evices, S oftware-Based a nd B uilt-For-Purpose 
Device 
 
Background:  At the Software Sector’s October 2007 meeting, it  was initially suggested that the term “not-built-
for-purpose” be removed from the wording in NIST HB 44 paragraph G-S.1.1., as there is no definition for a  not-
built-for-purpose device in HB 44.  A fter a  le ngthy discussion r elated to  t he terms “built-for-purpose” a nd “not-
built-for-purpose,” the Software Sector agreed these terms were not clear and should be replaced with definitions 
based o n t he r evision o f OIML R 76 Non-Automatic Weighing Instruments, Subsections 5.5.1. ( Type P) a nd 
5.5.2. (Type U). 
  
At the 2 009 N CWM I nterim M eeting, t he S &T C ommittee r eceived co mments from the S cale Manufacturers 
Association ( SMA) s tating t hat it n ow o pposes th is ite m as there is  n o te chnological j ustification f or making a  
distinction i n s oftware-based device t ypes.  O ther co mments were r eceived t aking issue with t he SMA, position 
arguing that significant physical differences make the distinction necessary.  The Software Sector recommended that 
this item r emain I nformational to  a llow f urther r eview.  F ollowing is  t he d efinition a s it a ppeared th e S &T 
Committee Report for the 94th

 
 Annual Meeting: 

 

Electronic devices, software-based. – Weighing and measuring devices or systems that use metrological 
software to facilitate compliance with Handbook 44.  This includes: 

 

(a) Embedded software devices (Type P), aka built-for-purpose. – A device or element with software 
used in a fixed hardware and software environment that cannot be modified or uploaded via any 
interface without breaking a security seal or other approved means for providing security, and 
will be called a “P,” or 

(b) 

 

Programmable or loadable metrological software devices (Type U), aka not-built-for-purpose. – 
A personal computer or other device and/or element with PC components with programmable or 
loadable metrological software, and will be called “U.”  A  “U” is assumed if the conditions for 
embedded software devices are not met. 

 
Software-based devices – See Electronic devices, software-based. 

At the Software Sector’s March 2009 meeting, some discussion on the wording of the definitions resulted in the 
proposal of a  slightly modified version (see below), but no  consensus was reached on the language change shown 
below. 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-FINAL.doc�
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Electronic d evices, s oftware-based. We ighing an d measuring d evices or  s ystems t hat u se metrological 
software to facilitate compliance with Handbook 44. This includes: 

(a) Type ‘P’ (aka built-for-purpose) software-based electronic devices. – A device or element w ith 
software u sed i n a  f ixed h ardware a nd s oftware en vironment t hat ca nnot b e modified o r 
uploaded v ia a ny i nterface w ithout breaking a s ecurity s eal or  ot her approved means f or 
providing security;  
 

(b) Type ‘U’ (aka not-built-for-purpose) software-based el ectronic devices. – All metrological 
software-based d evices n ot m eeting t he co nditions o f a  T ype ‘ P’ d evice. E xample: a  p ersonal 
computer or other device and/or element with PC components with programmable or loadable 
metrological software. 

 
Software-based devices – See Electronic devices, software-based. 

 
Discussion:  The differentiation between software embedded in a b uilt-for-purpose measuring instrument (Type P) 
and software for measuring instruments using a universal computer (Type U) i s well es tablished in the European 
community.  See WELMEC Software Guide (Measuring Instruments Directive 2004/22/EC).  The designations 
Type P and Type U are also expected to be used in the General Code section of NIST Handbook 44 (HB 44).   
 
Grain Analyzer Sector members were asked for comments on the definition proposed by the Software Sector at their 
March 2009 meeting.  This prompted a lengthy discussion as Sector members tried to grasp the differences between 
P and U and to understand why i t might be  important to them.  Some questioned, “Does the user care?”  It was 
pointed out that there are security differences and field inspection differences. 
 
When the Sector was asked to express a preference for the definition proposed by the Software Sector at their March 
2009 m eeting ov er t he de finition pr oposed a s Item 310 -2 i n the S &T C ommittee R eport f or th e 9 4th

 

 Annual 
Meeting, additional questions were raised.  One member asked if there was anything in either of the two definitions 
that would cause problems for GMMs or NIR grain analyzers.  The Co-Technical Advisor did not believe that there 
was a nything i n e ither o f t he t wo d efinitions t hemselves t hat would be  t roublesome for G MMs or  N IR G rain 
Analyzers.  He explained that the reason that this question of definitions had been placed on the Sector’s agenda as 
the f irst s oftware-related ite m was due t o the f ollowing:  software i tems r equire a t horough k nowledge a nd 
understanding of what is meant by Type P and Type U.  He strongly favored the definition proposed by the Software 
Sector in March of 2009 because of its clarity and sentence structure. 

Mr. Andy G ell, Foss N orth America, was co ncerned a bout the d efinition for T ype U  devices ( see p art b of the 
definition above) possibly precluding any instrument that consists of a black box that requires a personal computer 
(PC) to b e s itting next to  it.   I n t his c ase, the black box w ill n ot f unction w ithout a  PC be ing c onnected t o it.  
Proprietary software loaded into a generic PC controls all the functions of the black box and calculates the results 
which can be displayed on the PC, stored on the PC, and printed on a generic printer attached to the PC.  Because 
the PC was a generic PC capable of functioning as a regular PC, it appeared to the Sector that this would be a Type 
U device requiring the proprietary software to meet the general code requirements for Type U software.  However,  
the system consisting of PC+software and black box would have to meet the requirements of the appropriate grain 
analyzer code.  The Sector wondered if a single CC could be issued for this system.  No decision was reached on 
this question. 
 
Conclusion: The Sector reached a c onsensus that, a t this point, the Software Sector’s March 2009 definition was 
preferred over the definition that appeared as Item 310-2 in the S&T Committee Report for the 94th

 
 Annual Meeting. 

Jim Truex, NTEP Administrator, recommended that the Sector’s decision be forwarded to the Software Sector and 
to the S&T Committee. 
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4.b  Item 310-3: G-S.1. Identification. – Software 
 
Background:  Beginning at the O ctober 2 007 m eeting, t he S oftware Sector d iscussed t he v alue an d merits o f 
required m arkings f or software.  After s everal ite rations, the Software Sector d eveloped a t able t o r eflect t heir 
positions.  This ta ble was s ubmitted to  N CWM S &T C ommittee a nd was a ssigned D eveloping status i n 2008.  
However, the Software Sector did not include a r ecommendation on how to incorporate the proposal into existing 
G-S.1. and G-S.1.1. language.  In particular, WMD was concerned about properly addressing the various existing 
requirements and multiple non-retroactive dates.   
  
Prior to the NCWM 2009 Interim Meeting, NIST WMD commented on S&T Item 310-3, and presented an alternate 
proposal with significant modifications, which were included in the Interim Meeting Agenda background for the 
item (see 2009 Pub 15 for more details).  The WMD proposal was subsequently accepted by the S&T Committee as 
Information Item 310-3 in the Committee Reports for the 94th

 

 Annual Meeting of the NCWM.  The WMD proposal 
is reproduced below: 

G-S.1.  Identification. – For the purposes of i dentification, all equipment, e xcept w eights a nd s eparate 
parts necessary to the measurement process but not having any metrological effect and manufactured on 
or after January 1, 201X, shall be clearly marked as specified in Table G-S.1. Identification and 
explained in the accompanying notes in Table G-S.1. Notes: 

 
All eq uipment, ex cept weights an d separate p arts n ecessary t o t he measurement p rocess b ut not having a ny 
metrological effect and manufactured prior to January 1, 201X, shall be clearly and permanently marked for 
the purposes of identification with the following information: 

 
(a) the name, initials, or trademark of the manufacturer or distributor; 
 
(b) a model identifier that positively identifies the pattern or design of the device; 
 

(1) The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.”  These terms may 
be followed by the word “Number” or an abbreviation of that word.  The abbreviation for the word 
“Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.).  The abbreviation for the 
word “Model” shall be “Mod” or “Mod.”  Prefix lettering may be initial capitals, all capitals, or all 
lowercase. 
[Nonretroactive as of January 1, 2003] 
(Added 2000) (Amended 2001) 

 
(c) a nonrepetitive serial number, except for equipment with no moving or electronic component parts and 

Type U (not-built-for-purpose) software-based devices; 
[Nonretroactive as of January 1, 1968] 
(Amended 2003 and 201X) 
 
(1) The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies the 

number as the required serial number. 
[Nonretroactive as of January 1, 1986] 
 

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and abbreviations 
for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, SN, Ser. No., and 
S. No.). 
[Nonretroactive as of January 1, 2001] 

 
(d) the current software version or revision identifier for Type U (not-built-for-purpose) software-based 

devices; 
[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 201X) 
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(1) The version or revision identifier shall be prefaced by words, an abbreviation, or a symbol, that 
clearly identifies the number as the required version or revision. 
[Nonretroactive as of January 1, 2007] 
(Added 2006) 
 

(2) Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 
followed by the word “Number.”  Abbreviations for the word “Revision” shall, as a minimum, begin 
with the letter “R” and may be followed by the word “Number.”  The abbreviation for the word 
“Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). 
[Nonretroactive as of January 1, 2007] 
(Added 2006) 

 
(e) an NTEP Certificate of Conformance (CC) number or a corresponding CC Addendum Number for devices 

that have a CC.  The CC Number or a corresponding CC Addendum Number shall be prefaced by the terms 
“NTEP CC,” “CC,” or “Approval.”  These terms may be followed by the word “Number” or an 
abbreviation of that word.  The abbreviation for the word “Number” shall, as a minimum, begin with the 
letter “N” (e.g., No or No.) 
[Nonretroactive as of January 1, 2003] 

 
The required information shall be so located that it is readily observable without the necessity of the disassembly of 
a part requiring the use of any means separate from the device. 
(Amended 1985, 1991, 1999, 2000, 2001, 2003, and
 

, 2006, and 201X) 

G-S.1.1.  Location of Marking Information for Type U (Not-Built-For-Purpose), Software-Based Devices. – 
For Type U not-built-for-purpose, software-based
 

 devices manufactured prior to January 1, 201X, either: 

(a) The required information in G-S.1. Identification. (a), (b), (d), and (e) shall be permanently marked or 
continuously displayed on the device; or 

 
(b) The Certificate of Conformance (CC) Number shall be: 
 

(1) permanently marked on the device; 
 
(2) continuously displayed; or 
 
(3) accessible through an easily recognized menu and, if necessary, a submenu.  Examples of menu 

and submenu identification include, but are not limited to, “Help,” “System Identification,” 
“G-S.1. Identification,” or “Weights and Measures Identification.” 

 
Note:  For (b), clear instructions for accessing the information required in G-S.1.(a), (b), and (d) shall be 
listed on the CC, including information necessary to identify that the software in the device is the same type 
that was evaluated. 

[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 2006 and 201X) 
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Table G-S.1. Identification 
for Devices Manufactured on or after January 1, 201X 

(For applicable notes, see Table G-S.1. Notes on Identification) 

Required Marking 

Full Mechanical 
Devices and 
Separable 

Mechanical 
Elements 

Type P Electronic Devices 
and Separable Elements 

Type U Electronic Devices 
and Separable Elements 

Name, initials, or 
trademark of the 
manufacturer or CC holder 

Hard-Marked Hard-Marked or 
Continuously Displayed 

Hard-Marked, 
Continuously Displayed, or 

Via Menu (display) or 
Print Option (8) 

Model identification 
information that positively 
identifies the pattern or 
design of the device (1) 

Hard-Marked Hard-Marked or 
Continuously Displayed 

Hard-Marked, 
Continuously Displayed, or 

Via Menu (display) or 
Print Option (8) 

Non-repetitive serial 
number (2) Hard-Marked Hard-Marked or 

Continuously Displayed Not Acceptable 

Software version or revision 
(3) Not Applicable 

Hard Marked (5), 
Continuously Displayed, or 

by Command (operator action) 
(6) 

Continuously Displayed or 
Via Menu (display) or 

Print Option (8) 

Certificate of Conformance 
number or corresponding 
CC Addendum (4) 

Hard-Marked Hard-Marked 
or Continuously Displayed 

Hard-Marked (7) or 
Continuously Displayed 

The r equired i nformation shall be  so l ocated t hat i t i s r eadily ob servable w ithout t he n ecessity of  the 
disassembly of a part requiring the use of any means separate from the device. 

(Added 201X) 
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Table G-S.1. Notes on Identification 
For Devices Manufactured on or after January 1, 201X 

1. The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.”  These terms may be 
followed by the word “Number” or an abbreviation of that word. 
- The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or 

No.). 
- The abbreviation for the word “Model” shall be “Mod” or  “Mod.”  Prefix lettering may be initial 

capitals, all capitals, or all lowercase. 
 

2. Except for equipment with no moving or electronic parts, the serial number shall be prefaced by words, 
an abbreviation, or a symbol, that clearly identifies the number as the required serial number. 
- Abbreviations f or t he w ord “ Serial” s hall, a s a  minimum, begin w ith t he l etter “ S,” a nd 

abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, SN, 
Ser. No., and S. No.). 

 
3. Metrologically s ignificant software s hall b e c learly id entified w ith t he s oftware version.  T he 

identification may consist of more t han one part b ut one part s hall be d edicated to the metrologically 
significant portion. 
- The ve rsion or  r evision i dentifier s hall b e p refaced b y w ords, an  ab breviation, or  a s ymbol, t hat 

clearly identifies the number as the required version or revision. 
- Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 

followed by the word “Number.” 
- Abbreviations for the word “Revision” shall, as a minimum, begin with the letter “R” and may be 

followed by the word “Number.” 
- The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or 

No.). 
 

4. An N TEP C ertificate o f C onformance ( CC) n umber o r a  co rresponding C C A ddendum Number f or 
devices that have a CC.  The CC Number or a corresponding CC Addendum Number shall be prefaced 
by the terms “NTEP CC,” “CC,” or “Approval.” 
- These terms may be followed by the word “Number” or an abbreviation of that word. 
- The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or 

No.). 
 

5. If the manufacturer declares that the primary sensing element “software” is integral, has no end user 
interface a nd no  pr int c apability, t he v ersion/revision s hall be  hard-marked on t he d evice.  Example:  
Primary sensing element may be Positive Displacement (P.D.) meter with integral correction, digital load 
cell (only for reference, not limiting). 

 
6. Information on how to obtain the Version/Revision shall be included on the NTEP CC. 
 
7. Hard-marking of the CC Number is permitted if no means of displaying this information is available. 
 
8. Information on how to obtain the name, initials, or trademark of the manufacturer or CC holder, model 

designation, and software version/revision information shall be included on the NTEP CC. 

(Added 201X) 
 
At the Software Sector’s March 2009 meeting, several members were of the opinion that the perceived scope of their 
original proposal had been extended by the modifications proposed by WMD and had actually made the Sector’s 
intent le ss c lear.  The S ector Chairman proposed revisiting the current text o f G -S.1. to determine exactly w hat 
changes would be  required to reflect the Sector’s position.  It was a lso noted t hat there was some validity to  t he 
SMA argument that there is no justification for differentiation of marking requirements based on device type P or U. 
After additional lengthy discussions, the following modified versions of G-S.1./G-S.1.1 were drafted.  Although the 
Sector believed that a t able was now unnecessary, they also suggested what the table should look l ike i f one was 
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desired. They also pointed out that the second table of notes, as proposed by WMD, was now redundant as the notes 
were incorporated in their suggested table. 
 
The Software Sector’s March 2009 proposal is shown below:  
  

G-S.1.  Identification. – All eq uipment, ex cept weights an d separate p arts necessary t o the measurement 
process but not having any metrological effect and manufactured after January 1, 201X, shall be clearly and 
permanently marked for the purposes of identification with the following information: 
 

(a) the name, initials, or trademark of the manufacturer or distributor; 
 
(b) a model identifier that positively identifies the pattern or design of the device; 

 
(1) The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.”  These 

terms may be followed by the word “Number” or an abbreviation of that word.  The 
abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or 
No.).  The abbreviation for the word “Model” shall be “Mod” or “Mod.”  Prefix lettering may 
be initial capitals, all capitals, or all lower case. 

 [Nonretroactive as of January 1, 2003] 
 (Added 2000) (Amended 2001) 

 
(c) a nonrepetitive serial number, except for equipment with no moving or electronic component parts 

and software that is not part of a Type P (built-for-purpose) device; 
 [Nonretroactive as of January 1, 1968] 
 (Amended 2003 and 201X) 
 

(1) The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly 
identifies the number as the required serial number. 

 [Nonretroactive as of January 1, 1986] 
 

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 
abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, 
SN, Ser. No., and S. No.). 

 [Nonretroactive as of January 1, 2001] 
 
(d) the current software version or revision identifier for software-based electronic devices; 
 [Nonretroactive as of January 1, 2004] 
 (Added 2003)(Amended 201X) 
 

(1) The version or revision identifier shall be prefaced by words, an abbreviation, or a symbol, that 
clearly identifies the number as the required version or revision. 

 [Nonretroactive as of January 1, 2007] 
 (Added 2006) 
 
(2) Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 

followed by the word “Number.”  Abbreviations for the word “Revision” shall, as a minimum, 
begin with the letter “R” and may be followed by the word “Number.”  The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). 

  [Nonretroactive as of January 1, 2007] 
 (Added 2006) 

 
(e) an NTEP Certificate of Conformance (CC) number or a corresponding CC Addendum Number for 

devices that have a CC.  The CC Number or a corresponding CC Addendum Number shall be 
prefaced by the terms “NTEP CC,” “CC,” or “Approval.”  These terms may be followed by the word 
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“Number” or an abbreviation of that word.  The abbreviation for the word “Number” shall, as a 
minimum, begin with the letter “N” (e.g., No or No.). 
[Nonretroactive as of January 1, 2003] 

 
The r equired i nformation s hall be  s o l ocated th at it is  r eadily o bservable without th e n ecessity o f th e 
disassembly of a part requiring the use of any means separate from the device. 
(Amended 1985, 1991, 1999, 2000, 2001, 2003, and 2006) 

 
G-S.1.1.   Method of Marking Information for  all Software-Based Devices. – For devices manufactured after 
January 1, 201X, either: 
 

(a) The required information in G-S.1 Identification. shall be permanently marked or continuously 
displayed on the device; or 

 
(b) The Certificate of Conformance (CC) Number shall be: 
 

(1) permanently marked on the device; 
 

(2) continuously displayed; or 
 

(3) accessible through an easily recognized menu and, if necessary, a submenu.  Examples of menu 
and submenu identification include, but are not limited to, “Help,” “System Identification,” 
“G-S.1. Identification,” or “Weights and Measures Identification.” 

 
Note:  For (b), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be 
listed on the CC, including information necessary to identify that the software in the device is the same type 
that was evaluated. 

[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 2006 and 201X) 
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Table G-S.1. Identification 
for Devices Manufactured on or after January 1, 201X 

Required Marking 
Full Mechanical 

Devices and Separable 
Mechanical Elements 

Electronic Devices, 
Software Based 

Manufacturer or CC holder 
ID Hard-Marked 

Hard-Marked, Continuously 
Displayed, Via Menu (display) or  

by command (operator action) 

Model identification  Hard-Marked 
Hard-Marked, Continuously 

Displayed, Via Menu (display) or  
by command (operator action) 

Serial number  Hard-Marked Hard-Marked, Continuously 
Displayed1 

Metrologically Significant 
Software version  Not Applicable 

Continuously Displayed,  
Via Menu (display) or  

by command (operator action)2 

Certificate of Conformance 
number  Hard-Marked 

Hard-Marked, Continuously 
Displayed, Via Menu (display) or  
by command (operator action)3 

1

 
Type ‘U’ devices need not have a non-repetitive serial number. 

2

 

If the manufacturer declares that the primary sensing e lement “ software” is integral, has no 
end u ser i nterface a nd no print c apability, t he v ersion/revision shall be  ha rd-marked o n t he 
device.  E xample:  P rimary s ensing el ement may b e P ositive D isplacement ( P.D.) m eter w ith 
integral correction, digital load cell (only for reference, not limiting). 

3If t he C ertificate o f C onformance number i s t o be  di splayed v ia menu a nd/or s ubmenu, t he 
means of  ac cess must b e e asily r ecognizable. I n ad dition, i nstructions on  h ow t o ob tain t he 
remaining required information not hard-marked or continuously displayed shall be included 
on the NTEP CC. 

 
Discussion/Conclusion: All GMMs a nd NIR G rain Analyzers currently holding active C Cs are o f Type P .  For 
these devices it would appear that the requirement for marking the Software Version/Revision of the metrologically 
significant portion would be the only change required to comply with the proposed marking for Type P devices.   
 
The Grain Analyzer Sector’s Co-Technical Advisor suggested that the Software Sector’s March 2009 proposal does 
not address the WMD’s concerns regarding addressing various existing requirements and multiple non-retroactive 
dates.  In the Software Sector’s proposal, both G-S.1. Identification and G-S.1.1. Method of Marking Information 
for all Software-Based Devices include a statement indicating that the following subparagraphs apply to equipment 
“manufactured a fter J anuary 1, 201X” implying th at G -S.1. and G -S.1.1 do N OT a pply t o e quipment 
manufactured pr ior to that date.  H owever, the s ubparagraphs indicate added, amended, and non-retroactive dates 
ranging from 1968 to 2007.  The Software Sector’s proposal is unclear as to which, if any paragraphs/subparagraphs 
apply to equipment manufactured prior to 201X.  The NIST WMD proposal clearly indicates which requirements 
are applicable to devices manufactured before January 1, 201X, and which are applicable to devices manufactured 
after January 1, 201X. 
 
The Sector was in general agreement that the NIST WMD proposal was less confusing from an enforcement point of 
view. 
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4.c Identification of Certified Software 
 
Background:  The Software Sector’s work on this item originated as an attempt to answer the question, “How does 
the field i nspector k now t hat t he software r unning i n t he d evice i s t he s ame software t hat was e valuated an d 
approved by  the l ab.”  The S oftware S ector i s developing l anguage t o be  a dded t o H B 44 t hat will i nclude 
requirements similar to those developed by OIML.  The initial draft of the Software Sector’s proposed language (for 
G-S.1.1. Location of Marking Information for Not-Built-for-Purpose, Software-Based Devices) is shown below:  
 

Identification of Certified Software: 
 
Software-based electronic devices shall be designed such that the metrologically significant software is 
clearly identified. The identification of the software shall be inextricably linked to the software itself.  

• Unique i dentifier must be  di splayable/printable o n c ommand o r d uring o peration, e tc. 
(marking req’t in addition)  

• At a minimum, a version/revision indication (1.02.09, rev 3.0 a, etc). Could also consist of / 
contain checksum, etc (crc32, for example) 

 
Discussion:  All GMMs and NIR Grain Analyzers currently holding active CCs are of Type P.  The metrologically 
significant, or legally relevant, software elements of these devices can be classified as either “Fixed” or “Other” as 
shown below:  
 
 Fixed: 

• Main program 
• Associated subroutines 
• Type specific parameter tables (set by the manufacturer) 

 
Other: 

• Device specific parameter tables (set by the manufacturer or a competent service representative) 
• Site specific parameter tables (set by user and verified by field inspection) 
• Individual Grain Calibrations (periodically changed, frequently by user; verified by field inspection.) 

      
In order for software to have a unique identifier that is “inextricably linked to the software itself” the software must 
be Fixed so that an y change made after cer tification is reflected b y a change in the u nique identifier.  Alternate 
methods may have to be found to identify the versions of the software elements classified as Other.  
 
For Grain c alibrations, t he r equirements f or version identification a re s pecified in  e xisting HB 44 c ode.  Grain 
calibrations are individually identified and are required to be self-checking against data corruption or alteration (see 
HB 44, § 5.56.(a) paragraphs S.2.4.1.  C alibration V ersion an d S .2.4.2. C alibration C orruption and HB 44, 
§5.57. paragraphs S.2.5.2. Calibration Version and S.2.5.3. Calibration Corruption)  
 
Site specific parameters and device specific parameter tables (e.g., any tables or parameters residing in software to 
normalize the response of like instruments) currently are not required to be identified by version, but existing code 
requires these to be secured by a physical seal or an audit trail.   
 
Dr. Richard Pierce, GIPSA (the NTEP Participating Laboratory for Grain Analyzers), wondered if there might be a 
problem with the way GMM CCs have been handled in the past.  The example he cited was related to GMMs that 
also ha ve test w eight per bushel (TW) c apability.  Such devices have a n e xtra s ensor t o d etermine i f t here i s 
adequate sample in the hopper for a TW measurement.  Presently, a GMM without TW capability a nd the same 
model with TW cap ability ar e b oth covered under t he s ame C C.  In s ome cases, they have the same instrument 
identifier.  If they should happen to use two different software versions with different identifiers, i t could be very 
difficult if a ll the d ifferent options have to be tracked.  Many different CCs might be required for the same basic 
instrument. 
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The Sector Co-Technical Advisor did not think that separate CCs would be required.  I f the software had different 
identifiers, they co uld al l b e listed on the same CC with a description of which one was applicable to t he b asic 
instrument and which one was applicable to the version with TW capability. 
 
Mr. Jim Truex, NTEP Administrator, reported that this was already being done on CCs for point of sale systems.  
NCR offers multiple software versions on the same device. 
 
Dr. Charles Hurburgh, I owa State University, remarked that device specific and site specific parameters for NIR 
Analyzers will become much more complicated than slope and bias.  Eight to ten different algorithms, some very 
complex and some with virtual coefficients, are now available to adjust one instrument to match another.  He was of 
the opinion that getting locked in as to what is Fixed could create problems.  When asked if all the algorithms would 
behave the same over the operating temperature range his reply was, “Absolutely not!”  It was pointed out that each 
algorithm would have to be evaluated separately to convince the NTEP lab that these device specific algorithms do 
not affect the operating characteristics of the device (temperature range, etc.). 
 
It was later proposed that if these algorithms were calibration specific and the manufacturer could demonstrate that 
they would b e i nvoked/applied o nly t o non-NTEP gr ains or non-NTEP c onstituents, they would not ha ve t o b e 
evaluated.  
 
When t he d iscussion r eturned to  th e s ubject o f a lternate ways to h andle device s pecific p arameters, Dr. P ierce 
suggested that if you standardize an instrument at the factory and have Device Specific adjustments (as opposed to 
type specific adjustments), a checksum could be used to protect those specific adjustments against corruption in the 
same manner t hat g rain cal ibrations ar e p rotected.  Although individual i nstruments would all h ave d ifferent 
standardizing packages, as long as those do not change, unless service is performed) the need to assign a version to 
those adjustments seems unnecessary. 
 
Mr. Ole R asmussen p roposed d efining act ual co de as  t he act ual co mpiled machine co de t hat i s ch anged b y r e-
compiling source code. Then, what is actual code can be separated from those parameters that are tracked by audit 
trail, parameters which could be user definable or service changeable.  Code is not re-compiled when simply making 
an adjustment to that device. 
 
Expanding on Dr. P ierce and Mr. Ra smussen’s suggestions, the Sector T echnical A dvisor outlined how t hese 
parameters might be p rotected.  Put service/standardization parameters i n a  module/table/file t hat contains a ll t he 
adjustment parameters plus a stored checksum for that instrument’s unique set of parameter values.  At instrument 
start-up, the main program calculates a checksum based on that unique set of parameter values and compares it with 
the s tored ch ecksum.  I f t hey do n ot match, th e in strument cannot proceed f urther a nd i t di splays a n e rror 
code/message.  To save audit trail memory space, he proposed that the individual corrupted parameter values not be 
logged in the audit trail. It would be sufficient to log only the error or error code for the type of error (e.g., corrupted 
standardization parameters). 
 
The discussion moved to what the software identification might look like and how changes might be tracked.   
 
Several members suggested that the software version might look like: 
 

3.yy.xx  where 3 is the version that was originally evaluated, yy are metrologically significant changes 
that are compatible with older instruments running other 3.yy.xx versions, and xx can be any 
sequentially issued change that does not need new approval, a non-metrologically significant 
change.  Typically, yy versions do not require re-testing, but will require notifying the NTEP 
lab.  A revised CC may or may not be required.  

 
4.yy.xx where 4 is incompatible with older versions of the instruments in the field and cannot be used 

in instruments of that type manufactured prior to a given serial number or manufacturing date.  
A revised or new CC will be required.  If a revised CC is issued, the revised CC must list the 
various older revisions and the range of serial numbers on which they can be used. 
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Mr. Jim Truex remarked on the importance of software having to be identified and that the identification is going to 
have to be available to the inspector. 
 
The d iscussion s hifted to what “inextricably linked” means; how much security i s required to g uarantee that the 
displayed software identification number has the actual approved software behind it?  I s it sufficient to embed the 
version number i n t he f ixed portion of  t he c ode ( before i t i s c ompiled) a nd to include in t he co de a routine for 
displaying that number upon command, or must the version number be scrambled or otherwise hashed before being 
embedded in the fixed portion of the code?  These questions were not answered. 
 
Dr. P ierce co mmented t hat he does n ot see GIPSA with a s oftware en gineer i n t he NTEP l ab examining t he 
software, or the NTEP lab sending the device elsewhere for the software to be examined. 
 
Mr. Truex replied, “We’re n ot go ing t o have software e ngineers, b ut we will b e r equesting i nformation from 
manufacturers about their software.”  (See the following agenda item.)   
 
4.d Software Protection/Security 
 
Background:  The Software Sector derived a t rial Publication 14 checklist based on the OIML checklist to verify 
that the software adequately protected against fraudulent modification as well as accidental or unintentional changes.  
The checklist has been distributed to current NTEP labs for use on a trial basis for new type approval applications. 
 
 

Devices with embedded software TYPE P (aka built-for-purpose)  

 Declaration o f t he manufacturer t hat t he s oftware i s u sed i n a f ixed 
hardware and software environment, and 

Yes  No  N/A  

 cannot be modified or uploaded by any means after securing/verification Yes  No  N/A  
 Note: It is acceptable to break the “seal” and load new software, audit trail 

is also a sufficient seal. 
 

 The software documentation contains:  
  description of the (all) metrologically significant functions  

OIML states that there shall be no undocumented functions 
Yes  No  N/A  

  description of the securing means (evidence of an intervention) Yes  No  N/A  
  software identification Yes  No  N/A  
  description how to check the actual software identification Yes  No  N/A  
 The software identification is:  
  clearly assigned to the metrologically significant software and 

functions 
Yes  No  N/A  

  provided by the device as documented Yes  No  N/A  
Personal computers, instruments with PC components, and other instruments, 
devices, modules, and elements with programmable or loadable metrologically 
significant software TYPE U (aka not built-for-purpose) 

 

 The metrologically significant software is:  

  documented with all relevant (see below for list of documents) 
information 

Yes  No  N/A  

  protected against accidental or intentional changes Yes  No  N/A  

 
Evidence of intervention (such as, changes, uploads, circumvention) is 
available until the next verification/inspection (e.g., physical seal, 
Checksum, CRC, audit trail, etc. means of security) 

Yes  No  N/A  
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Software with closed shell (no access to the operating system and/or programs 
possible for the user)  

 
Check whether there is a complete set of commands (e.g., function keys or 
commands via external interfaces) supplied and accompanied by short 
descriptions 

Yes  No  N/A  

 Check whether the manufacturer has submitted a written declaration of the 
completeness of the set of commands 

Yes  No  N/A  

Operating system and/or program(s) accessible for the user:  

 
Check whether a checksum or equivalent signature is generated over the 
machine code of the metrologically significant software (program 
module(s) subject to legal control W&M jurisdiction and type-specific 
parameters) 

Yes  No  N/A  

 
Check whether the metrologically significant software will detect and act 
upon any unauthorized alteration of the metrologically significant software 
using simple software tools (e.g., text editor) 

Yes  No  N/A  

Software interface(s)  
 Verify the manufacturer has documented:  

  the program modules of the metrologically significant software are 
defined and separated 

Yes  No  N/A  

  the protective software interface itself is part of the metrologically 
significant software 

Yes  No  N/A  

  the functions of the metrologically significant software that can be 
accessed via the protective software interface  

Yes  No  N/A  

  the parameters that may be exchanged via the protective software 
interface are defined 

Yes  No  N/A  

  the description of the functions and parameters are conclusive and 
complete 

Yes  No  N/A  

  there are software interface instructions for the third party (external) 
application programmer 

Yes  No  N/A  

 
Discussion:  It was pointed out that t he d raft c hecklist should have been d istributed to  manufacturers r ather than 
NTEP labs.  The checklist relates to information that the manufacturer might be asked to submit to the NTEP lab 
with a new application for evaluation.  Grain Analyzer Sector members were asked to see what might be involved in 
supplying the requested information.  There was no further discussion of this item.  
 
4.e Software Maintenance and Reconfiguration 
Background:  The Software S ector h as followed the l ead of  O IML in de fining t wo procedures u sed t o c heck 
software updates for authenticity and integrity and has agreed upon the following language:  
 

Verified Update:  A verified update is the process of installing new software where the security is broken and 
the device must be re-verified.  Checking for authenticity and integrity is the responsibility of the owner/user.  
 
Traced Update:  A traced update is the process of installing new software where the software is automatically 
checked for authenticity and integrity, and the update is recorded in a software update log or audit trail. 
 

The Software Sector has worked o n l anguage f or d efining the r equirements for a  traced update.  T heir d raft 
specifies, “For a traced update, an event logger is required . . ..” The draft goes on to say that the use of a Category 3 
audit t rail i s accep table f or the s oftware update l ogger.  The r equirements the S oftware S ector h as p roposed for 
Category 3 audit trails are quite similar to the requirements for Category 3 audit trails in the GMM and NIR sections 
of HB 44 and Publication 14.     
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The Software Sector also proposed the addition of new text to the General Code section of HB 44: 
 

G-S.9.  Metrologically Significant Software Updates. – The updating of metrologically significant software 
shall be considered a sealable event. Metrologically significant software that does not conform to the approved 
type is not allowed for use.  
 

The N TEP A dministrator was of  t he opi nion t hat t he pr oposed G -S.9. was u nnecessary, b ecause G -S.8. al ready 
requires that any changes that affect metrological function are sealable.  The Software Sector felt that the explicit 
language proposed for G-S.9. is clearer than any implied requirement in G-S.8.  The Software Sector decided to ask 
for clarification/interpretation from the S&T Committee. 
 
Discussion:  OIML D  3 1:2008 ( E) in cludes flow c harts illustrating th e i mplementation o f traced and verified 
updates (reproduced at  t he en d o f t his a genda i tem).  The S ector q uestioned t he n eed f or a d efinition o f traced 
update.  T he traced u pdate was p robably i ntended to co ver cases i n E urope where t he National Body controls a 
network of devices and wants to update all the devices simultaneously from a central location.  Denmark and France 
do this with NIR Grain Analyzers.  I t is unlikely that a traced update would be used in the United States for Gain 
Analyzers that fall under state W&M jurisdiction.  Verification would still be required by state inspectors. 
 
Mr. Ole Rasmussen, Foss North America, commented on the OIML diagram for traced update, comparing it to the 
situation where a  device in the f ield has calibrations and much of the device’s specific information on a  memory 
stick.  It is possible to go to the company’s website, download all the necessary new calibrations and information on 
the memory stick, and plug it back into the device.  The downloaded information is serial number specific for that 
device.  The user license is checked, and all the information is checked for integrity and authenticity.  Because there 
is no person at place to verify it he believed that this is essentially a traced update.  
 
When asked whether information about the update was recorded to the audit trail, Mr. Rasmussen explained that it 
depended on how that was defined.  The information is all on the server.  That could be called an audit trail; it just 
does not reside on the device. 
 
The Sector Co-Technical Advisor maintained that this example involves a Type P device, and that this update falls 
under the category of a verified update the same as if software was being downloaded (whether over a high-speed 
data l ink, a  thumb dr ive, or  from a  lo cal o r r emote P C, etc.), and, therefore, would ha ve to m eet the s ecurity 
requirements for a T ype P  device.  It would be up to the local authority to verify that the downloaded version of  
software agrees with what’s on the CC. 
  
Dr. Pierce added that in this case, the user has no control over the process as he is simply moving the memory stick 
from the computer to the instrument.  This says,in essence, that the manufacturer is installing the updates. 
 
Verification is defined as a p rocedure, other than type approval, that includes the examination and marking and/or 
issuing o f a v erification cer tificate that as certains a nd c onfirms th at th e measuring in strument c omplies with t he 
statutory requirements.  This means that the local authority (the state) confirms that the device meets the applicable 
requirements of HB44 and conforms to the CC.  
 
In the OIML flow chart for verified update, the three boxes titled:  “(Subsequent) verification by a person at place”; 
“Is verification successful?”; and “Apply verification mark” are decisions/operations that would be made by state 
W&M personnel.  
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Software Update Procedure – from OIML D 31:2008 (E) 
 

Notes: 
(1) In the case of a Traced Update updating is separated into two steps: “loading” and “installing/activating.” 

This implies that the software is temporarily stored after loading without being activated because it must 
be possible to discard the loaded software and revert to the old version, if the checks fail. 

(2)  In t he cas e o f a V erified U pdate, t he s oftware may al so b e l oaded an d t emporarily stored b efore 
installation but, depending on the technical solution, loading and installation may also be accomplished in 
one step. 

(3)  Here, only failure of the verification due to the software update is considered. Failure due to other reasons 
does not require re-loading and re-installing of the software symbolized by the NO-branch. 

 
5. Report on New GIPSA/NIST Interagency Agreement for 2010 – 2014 
 
The present five year I nteragency Agreement t hat p rovides f unding for t he G rain M oisture M eter O n-going 
Calibration Program (OCP) expires at the end of the Federal Government’s Fiscal Year 2009 (September 30, 2009).  
Under the proposed terms of the new agreement NIST and GIPSA each contribute one-third the cost of the program 
subject to an annual maximum of $30,000 each.  The balance of costs is borne by manufacturers and is dependent on 
the num ber of meter models i n t he N TEP p ool acco rding t o a f ee s chedule (see t able b elow).  Ms. Diane L ee, 
NIST/WMD, reported t hat N IST’s l egal o ffice has b een r eviewing t he Interagency Agreement.  She a nticipated 
receiving their approval by early 2010 after which the Agreement would be forwarded to GIPSA for the appropriate 
signatures. 
 
Dr. Rich Pierce, GIPSA, indicated that the fee schedule remains as shown in the table below.  It appears that five 
meters will be in the plan at a cost to each manufacturer of $6000 per meter type, per year.  I f another meter type 
increases the number of meters to six, the cost to each manufacturer will increase to $8750 per meter type per year. 
 
 Explanation of columns in the Fee Schedule table: 
 

Column Explanation (or formula for calculating) 

(1) Total Meters 
The number of meter types (including the Official GIPSA meter) that will 
share in the NTEP calibration costs. 

(2) Total Meters in NTEP Pool 
The number of meter types other than the Official meter that will share in 
the NTEP calibration costs.  

(3) Cost per Pool Meter The cost associated with each pool meter in the program. 

(4) Total Program Cost 
A per meter type cost of $22,500 times the number of NTEP "pool" 
meters. 

(5) NIST Contribution One-third the total program cost up to a maximum of $30,000. 
(6) GIPSA Contribution One-third the total program cost up to a maximum of $30,000. 
(7) Manufacturers Contributions  
(total funding from manufacturers) Total Program Cost minus NIST Contribution minus GIPSA Contribution. 

(8) Cost per Meter Type 
Manufacturers' Contributions divided by Total Meters (including the 
Official meter). 
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Proposed NTEP On-going Calibration Program Fee Schedule 

For Year 2010 to 2014 
(1) 

TotalMeters 
(includingofficial

meter) 

(2) 
Meters 

In NTEP 
Pool 

(3) 
Cost Per 

Pool 
Meter 

(4) 
TotalPro

gram 
Cost 

Funding Contribution From Participants 
 

(5) 
NIST 

(6) 
GIPSA 

(7) 
Mfg’s 
(total 

funding 
from 

mfg’s) 

(8) 
Cost Per 

Meter Type 

2 1 22,500 22,500 7,500 7,500 7,500 3,750 

3 2 22,500 45,000 15,000 15,000 15,000 5,000 

4 3 22,500 67,500 22,500 22,500 22,500 5,625 

5 4 22,500 90,000 30,000 30,000 30,000 6,000 

6 5 22,500 112,500 30,000 30,000 52,500 8,750 

7 6 22,500 135,000 30,000 30,000 75,000 10,715 

8 7 22,500 157,500 30,000 30,000 97,500 12,185 

9 8 22,500 180,000 30,000 30,000 120,000 13,335 

 
6. Report on OIML TC 17/SC 1 R 59 “Moisture Meters for Cereal Grains and Oilseeds” 
 
Background:  This ite m was in cluded o n th e S ector’s a genda to  p rovide a  s ummary o f th e a ctivities o f O IML 
TC 17/SC 1.  In October 2008, the Secretariat of TC 17/SC 1 was jointly allocated to China and the United States.  
The Co-Secretariats (China and the United States) are working closely with an IWG to revise OIML R 59 “Moisture 
meters for cereal grains and oilseeds.”  The 5 CD of OIML R 59, revised to comply with OIML’s Guide Format for 
OIML Recommendations and to i ncorporate t ests f or t he r ecommended d isturbances of OIML D 11 General 
Requirements for Electronic Measuring Instruments, was d istributed to  t he U.S. N ational W orking Group 
(USNWG) in M arch 2009  with a r equest for c omments by May 21,  2009 .  The c hanges t o R  59 5 CD are 
summarized below: 
 

• Extensive reformatting to comply with OIML’s Guide Format for OIML Recommendations, OIML B 6-2, 
Directives for Technical Work – Part 2, and the April 2008 OIML Secretariat training. 

• Changes to address the comments received to 4 CD. 
• Changes to the MPE tables. 
• Added requirements for software. 
• Added OIML D11 tests. 
• Added test report section - B. 
• Added new Section 3, Description of instruments. 
• Added definitions.  
• Revised the bibliography section. 
• Explanatory notes includes a history of the TC 17/SC 1 meetings and committee draft revisions. 
• Added cross reference table of OIML R 59 5 CD and OIML Directives for Technical Work 
• Added cross reference table of OIML R 59 5 CD and OIML D 11 
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Discussion:  Ms. Diane Lee, N IST/WMD, reported t hat s he h ad r eceived ap proximately 1 70 co mments f rom 
10 countries.  The ne xt ve rsion, R  59 C D 6, will be  s ent ou t for a  v ote.  She a sked the Sector to  d iscuss the 
OIML D 11 tests that are included in R 59, and if some of the tests are not appropriate for moisture meters, provide 
technical r eason as  to why they should no t b e included.  She e xplained t hat t his may be t he l ast o pportunity t o 
provide co mments, b ecause t he n ext s tep f or t his d raft r ecommendation will b e v oting f or i ts accep tance as  a n 
approved OIML Recommendation.  Special attention should be paid to the .disturbance tests from OIML D 11. 
 
 
The following table lists the tests in question and shows where their test procedures are located in 5 CD of R 59. 
 

Immunity tests of IEC 61326 
and/or 

Recommended Disturbances in OIML D 11 

Test Procedure Section 
(As appropriate, severity levels are included 

in test procedures, Annex A) 
Sand and Dust A.4.1 
Short time power reduction A.4.2 
Bursts A.4.3 
Radiated radiofrequency, 
electromagnetic susceptibility 

A.4.4 

Conducted radiofrequency fields A.4.5 
Electrostatic discharges A.4.6 
Mechanical shock A.4.7 

 
Ms. Cassie Eigenmann, DICKEY-john Corporation, expressed concern over the inclusion of the sand and dust test.  
She was of the opinion that grain moisture meters (GMMs) are not located in areas subject to the sand and dust 
concentrations that they would be exposed to under the conditions described in D 11, citing paragraph 8.2.4 Sand 
and Dust from OIML D 11: 
 

This test i s mainly applicable for instruments or parts of instruments typically being 
used i n d usty warehouses a nd i n t he b uilding i ndustry ( for i nstance p roduction o f 
concrete) o r, i n s ome cl imatic r egions, i n t he o pen ai r. T herefore, it is  a dvised t o 
prescribe t est 1 0.5 in t he r elevant Recommendation o nly for t hose measuring 
instruments that can  b e e xpected t o b e t ypically u sed under s andy/dusty co nditions 
(refer to 4.4). 
 

 (Note: D 11 4.4 shown below for reference) 
4.4 Some of the tests described in this Document may be relevant only for specific 
kinds of instruments. Therefore, a  t est should b e included f or a  p articular kind o f 
instrument only i f that instrument i s l ikely to be s ignificantly influenced by the test, 
under the instrument’s specified operating conditions. 
 

The S ector’s Co-Technical A dvisor noted that D 11 gi ves on ly a  vague d escription o f h ow the test is to  b e 
performed:  A brief description of the test in D 11 Section 10.5 states:  
 

The test consists of exposure to cyclic temperature variation between 30 °C and 65 °C, 
maintaining the following conditions: 
 • Relative humidity: less than 25 % 
 • Air velocity: 3 m/s 
 • Particle concentration: 5 g/m
 • Composition of the particles: as specified in 3.2.1 of IEC 60512-11-8 [17] 

3 

 
He questioned the severity of the test with regard to the concentration of 5 grams per cubic meter. 
 
Mr. Dave K rejci, Grain E levator &  Processing Society (GEAPS), r emarked that 5  grams p er cu bic meter seems 
excessively dusty, a nd t hat he couldn’t i magine p eople o perating a meter i n t hose co nditions without wearing a 
respirator. Table Z-1, Limits for Air Contaminants, in OSHA Regulation 29CFR1910-1000 originally set grain dust 
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limits of no more than 10 milligrams per cubic meter for wheat, barley, and oats grain dust and 15 milligrams per 
cubic meter for other grains.  Those limits were set aside by a co urt challenge, because they were based on limits 
established by th e A merican C onference of G overnmental Industrial Hygienists (ACGIH) w ithout s ufficient 
scientific basis.  Table Z-1 in the current issue of 29CFR1910-1000 lists a limit of 10 milligrams per cubic meter for 
particulates not o therwise regulated (PNOR).  G rain dust falls under that category.  He believed that an argument 
could be made that people operating GMMs are not wearing respirators so the instruments are not being exposed to 
dust concentrations anywhere near 5 grams per cubic meter.   
 
In addition, he pointed out that if a GMM was expected to operate in an atmosphere of 5 grams per cubic meter, it 
would be required to have a dust-tight or weather-tight enclosure.  There is nothing in R 59 requiring a dust-tight or 
weather-tight enclosure, so it seems illogical to require a sand and dust test.  In the United States, if a GMM was 
being ope rated in t he sand a nd d ust environment tested for, it would b e a  violation o f t he electrical co des for 
hazardous locations unless the enclosure was a NEMA9 or the GMM was intrinsically safe (which they are not). 
 
One Sector member asked if a case could be made for retaining the sand and dust test on the basis of accelerated 
testing for an operating environment with a low level of dust (below 10 mg/m3

  

) that is allowed to accumulate over a 
long pe riod of  t ime.  S ector members were qu ick t o r espond t hat t here are u ser r equirements t hat s pecify that 
instruments are to be maintained in good working condition, so there should be no large accumulation.  Others also 
pointed out that user manuals typically specify the installation conditions such as, “Avoid a hazardous (classified) 
location as defined in Article 500 of  the NFPA Handbook of the National Electrical Code,” and “Choose a cl ean 
environment …”   

The Sector agreed that A.4.1 sand and dust should be removed from R59. 
 
Dr. Rich Pierce, GIPSA (the NTEP Participating Laboratory for Grain Analyzers), took issue with the D 11 tests as 
they had been i ncorporated in R 59 5  CD.  I t was his opinion that t hey a re too va gue, and do not give sufficient 
details (e.g., what grains are to be used, how many drops, initial conditions, whether the instrument was turned on or 
turned off, etc.)  When D11 tests are incorporated in specific Recommendations, these additional details have to be 
specified.  This detail is needed to assure that when a d evice is tested in country “B it’s done the same way it was 
done in country “A.” 
 
The Co-technical Advisor called the Sector’s attention to several other shortcomings to 5 CD: 
 

A.4.4 Radiated r adio-frequency electromagnetic fields – R 59 should also specify wiring to and 
from the GMM from any and all ports. The paragraph:  
 
The equipment under test is subjected to 20 discrete frequency bands of electromagnetic radiation in 
the frequency range 26 MHz to 1000 MHz, at a f ield strength of either 10 V/m (for electromagnetic 
environment E1) or 10 V/m (for electromagnetic environment E2) appears to be in conflict with the 
previously described tests. 
 
A.4.5 Conducted radio-frequency f ields – This i tem i s missing f rom Annex B .  R 59 should a lso 
specify wiring to and from the GMM for any and all ports.  
 
Need to add:   
The difference between the intrinsic error and the error (of indication) measured while the EUT is 
subjected to conducted radio-frequency fields, at the same reference conditions, shall not exceed the 
maximum p ermissible e rror i n the specified o perating r ange ( or s ignificant faults ar e d etected an d 
acted upon by means of a checking facility). 
 
A.4.7 Mechanical shock – This item is missing from Annex B. 
 
Need to add: 
The d ifference b etween t he i ntrinsic er ror an d t he er ror ( of i ndication) m easured after th e EUT i s 
subjected t o mechanical shock, at  t he s ame r eference co nditions, s hall n ot ex ceed the maximum 
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permissible error in the specified operating range (or significant faults are detected and acted upon by 
means of a checking facility). 

 
Conclusions/Summary:  The Sector agreed that A.4.1 sand and dust should be removed from R 59.  The sand and 
dust co ncentration s pecified for t hat t est far ex ceeds t he a cceptable l evel o f p articulate co ncentration for h uman 
health unless an approved respirator (or OSHA approved dust mask) is worn, and it is known that GMM operators 
do n ot wear r espirators. [References:  T able Z -1 Limits f or A ir C ontaminants for P NOR i n O SHA Regulation 
29CFR1910-1000.]  
 
The Sector is also concerned that the p resent wording of t he ne w t ests in A nnex A  is t oo vague.  They are no t 
detailed enough to specify which grains are to be used.  I s it necessary to use all grains for this test?  Can a single 
grain be used?  Can another grain be substituted?  From what moisture range should the test samples be selected?  
Do you drop the sample one time through the instrument or multiple times?  If multiple times, can you average the 
results?  I f y ou h ave t o r epeat t he t ests under s everal d ifferent co nditions ( as a t maybe 2 0 o r more d ifferent 
frequencies), is the same grain sample going to be used for each frequency?  By the time D 11 requirements come 
into a Recommendation, the test procedures should be very specific.   
 
The corrections/additions to A.4.4, A.4.5, and A.4.7 detailed above, should be i ncorporated. Annex B should be 
edited to include references to A.4.5 and A.4.7. 
 
The Sector is of the opinion that CD 5 as it exists today is not ready for a final vote. 
 
7. Report on OIML TC17/SC8 Draft IR “Protein Measuring Instruments for Cereal 

Grain” 
 
Background:  T his ite m was in cluded o n th e S ector’s a genda to  p rovide a  s ummary o f th e a ctivities o f O IML 
TC 17/SC 8.  A  new s ubcommittee has be en formed t o s tudy t he i ssues a nd write a working dr aft doc ument 
“Measuring instruments for protein determination in grains.”  Australia is the Secretariat for this new subcommittee.  
A T C 17/SC 8 meeting was hosted by NIST in September 2007 to discuss the 2  CD.  Discussions on 2 CD dealt 
mostly with maximum p ermissible e rrors ( MPEs) a nd h armonization o f t he TC 17/SC 8 R ecommendation for 
protein with the TC 17/SC 1 Recommendation for moisture.   
 
Discussion:  Ms. Diane L ee reported t hat s he h ad not r eceived an u pdated d raft P rotein Recommendation from 
Australian Secretariat, Dr . Gr ahame Ha rvey, so s he was n ot s ure what th e s tatus is  c oncerning th e P rotein 
Recommendation.  It h as b een d ifficult to  f ollow the version and revisions to  th e p rotein d ocument b ecause th e 
United States has not received regular updates or lists of comments to the revisions. 
 
Dr. Pierce co mmented t hat a t t he co nclusion o f t he j oint meeting o f SC 1 a nd S C 8 i n O ctober 2007,  t he t wo 
respective documents were closely aligned.  However, the 5 CD of R 59 does not look anything like the version of 
R 59 that came out of the meeting in October 2007.  He speculated that SC 8 was waiting to see what SC 1 comes up 
with before they come out with another draft. 
 
8. Air-Oven Collaborative Study 
 
Background:  NIST-WMD’s laboratory measurement traceability program requires that laboratories participate in 
interlaboratory and other collaborative experiments.  A structured collaborative air oven study was last conducted 
following the 2000 harvest.  Results of that study were reported at the Sector’s August 2001 meeting.  At its August 
2008 meeting, the Sector agreed that a  collaborative study was long overdue.  I t was also noted that such a s tudy 
addresses the measurement t raceability requirements o f ISO 17025 General requirements for the competence of 
testing and calibration laboratories.  Mr. Karl Cunningham, Illinois, subsequently agreed that the State of Illinois 
Moisture Meter Laboratory would serve as the pivot laboratory.   
 
Discussion: Mr. Karl Cunningham reported that 14 laboratories participated in this study.  Participants included: 
USDA/GIPSA (as reference laboratory), Arkansas, Colorado, Illinois, Iowa, Maryland, Mississippi, Missouri, North 
Carolina, South Carolina, Wisconsin (corn only), Wyoming, and DICKEY-john.  Perten was sent samples but did 
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not return results.  With the exception of one or two outliers, results were fairly good.  The histograms below show 
the distribution of lab error (participant lab result minus reference lab result) for each of the grain samples.  A more 
detailed analysis of results will be distributed at a later date.  
 
The Sector agreed that when detailed results are distributed, participants should not be identified by name (except 
for USDA/GIPSA.)  Individual participants will be told which laboratory number they were assigned (e.g., you are 
lab #4.) 
 
In response to the question if a collaborative air oven study was something that should be scheduled to happen on a 
regular basis, Mr. Cunningham suggested that every two years might be appropriate. 
 
Dr. Hurburgh, Iowa State University, urged the representatives from the American Oil Chemists Society (AOCS) to 
prepare a proposal so that the collaborative study could be conducted on an on-going basis rather than on an ad hoc 
basis.  He cautioned that the proposal would have to include corn and wheat, as well as soybeans.   

 

 
 

 
 

 
 
 



NTEP 2010 Interim Agenda 
Appendix A – NTETC Grain Analyzer Sector  

 NTEP - A25 

9. Item 310-1:  G-S.8. Provision for Sealing Electronic Adjustable Components, G-S.8.1. 
Access to Calibration and Configuration Adjustments, and G-S.8.2. Automatic or 
Semi-automatic Calibration Mechanism 

 
Background:  At its 2007 Annual Meeting, the SWMA received a proposal to add requirements to G-S.8. to assure 
that a device could not be sealed in the configuration mode and continue to operate normally.  Such a condition 
could facilitate fraud.  T he proposal, as submitted, required that a d evice continuously indicate when access to the 
set-up mode was not disabled. 
 
At t he 2 008 I nterim M eeting, t he S&T Committee r eviewed co mments r eceived d uring t he o pen hearing a nd 
discussed alternate proposals provided by WMD and SMA. At the 2008 Annual Meeting, the WMD suggested that 
the S&T Committee a mend t he r ecommendation t o ad dress s ome o f t he co ncerns noted b y t he CWMA, N TEP 
participating laboratories, and WMD since the 2008 Interim Meeting. 
 
During the open hearings at the 2009 Interim Meeting, WMD stated that it had received comments questioning how 
the ap plication o f a p hysical s eal, as r ecommended b y t he manufacturer an d l isted o n t he C C, ensures t hat t he 
calibration and configuration modes are disabled.  What does that presence of the physical seal, pressure sensitive or 
lock and wire, due to the device that disables the calibration and configuration modes? 
 
The S&T Committee a greed with t he co mments that t he p roposal is not ready to be come a  Voting item a nd 
suggested that further development to the proposal addresses the following concerns: 
 

1. Avoid language that allows the indication of usable metrological values while in the adjustment mode for 
devices that do not have an event logger. 

 
2. Recognize that more than one method of sealing is acceptable on a single device, such as using a lock and 

wire seal, for the mechanical adjustments and an audit trail for electronic adjustments. 
 

3. Recognize t hat o ther co des in H B 44 do n ot have l anguage for de vice c ategories a nd c orresponding 
methods of sealing. 

 
4. Require an obvious indication when a device is being adjusted if it is provided with a physical security seal. 

 
5. Clarify that the application of a p hysical security seal to a specially designed and sealable plate or cover 

that d isables e xternal acces s to t he co nfiguration a nd a djustment mode i s not t he on ly method t o s eal 
adjustable components. 

 
Consequently, the S&T Committee recommended that this item remain Informational. 
 
After t he 2 009 I nterim Mee ting, t he N IST Technical Advisor developed t he f ollowing l anguage for further 
development by the regional weights and measures associations, NTETC sectors, and other interested parties with 
the intent that a r evised p roposal can be forwarded to the S&T Committee for consideration a t the 2010 N CWM 
Interim Meeting. 
 

G-S.8.  Provision for Sealing Electronic Adjustable Components. – A device shall be designed with 
provision(s) for:

 

  applying a security seal that must be broken, or for using other approved means of 
providing security (e.g., data change audit trail available at the time of inspection), before any change that 
detrimentally affects the metrological integrity of the device can be made to any electronic mechanism. 

(a) applying a physical security seal that must be broken, or 
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(b) using other approved means of providing security (e.g., data change audit trail available at the time 
of inspection) 

 
before any change that detrimentally affects the metrological integrity of the device can be made to any 
electronic mechanism. 
[Nonretroactive as of January 1, 1990] 
(Amended 201X) 
 
A device may be fitted with an automatic or a semi-automatic calibration mechanism.  This mechanism shall be 
incorporated inside the device.  After sealing, neither the mechanism nor the calibration process shall facilitate 
fraud. 
(Added 1985) (Amended 1989 and 1993) 

 
G-S.8.1.  Multiple Weighing or Measuring Elements that Share a Common Provision for 
Sealing. - (Unchanged) 
 
G-S.8.2.  Multiple Sealing Methods. – Weighing and measuring devices may be approved for use with 
multiple methods for sealing adjustable components such as physical seals for calibration adjustment 
(e.g., load cells, meters, etc.) and event counters or event logger for the configuration parameters 
(e.g., capacity, interval size, octane blend settings, etc.). 
[Nonretroactive as of January 1, 201X] 
(Added 201X) 
 
G S.8.3.  Adjustment Mode Indications. – During the calibration and configuration adjustment mode, 
the device shall: 

 
(a) Not provide metrological indications that can be interpreted, or transmitted into memory, or 

printed while it is in the calibration and/or configuration adjustment mode as a correct 
measurement value, or 

 
(b) Clearly and continuously indicate that it is in the calibration and/or configuration adjustment 

mode, and record such message if capable of printing in this mode. 
Nonretroactive as of January 1, 201X) 
(Added 201X) 

 
Discussion:  The proposed changes to G-S.8. and the proposed language of G-S.8.2. do not appear to affect the 
provisions for sealing GMMs and NIR Grain Analyzers (see HB 44, Section 5.56.(a), paragraph S.2.5.  Provision 
for Sealing and HB 44 S ection 5.57., paragraph S.2.6.  Provision for Sealing.)  The r equirements of G-S.8.3., 
however, may affect some instruments.  This proposal stipulates that during any adjustment mode, the device must 
either not provide any metrological result that could be interpreted as a co rrect measurement, or must clearly and 
continuously indicate that it is in the adjustment mode.   
 
In r esponse t o a  r equest for feedback from manufacturers o n t he p roposed ch anges and additions to  G-S.8.3, 
Mr. Sean Bauer, Steinlite, described how the SL95 seals a switch that gives access to “adjustment mode”.  A wire 
seal must b e b roken to  s lide the switch to  “adjustment mode” position.  The device can not b e re-sealed w ithout 
returning the switch to normal “operate” position.  In “operate” position, the user cannot access “adjustment mode”. 
Mr. Truex, NTEP Administrator, offered the opinion that this sort of arrangement sounded as if it would meet the 
requirements of option (a) of  the proposal.  He me ntioned that some devices d isplay CAL OPEN or CON OPEN 
continuously whenever the device is in adjustment mode to comply with option (b) of the proposal. 
  
During a discussion of G-S.8. Provision for Sealing Electronic Adjustable Components, and use of a data change 
audit trail as a m ethod of sealing, there was some concern that the two Grain Analyzer chapters of Publication 14 
might contain wording that allows certain manufacturer/service company adjustments to be excluded from the audit 
trail.  A cursory examination of Pub 14 did not reveal any obvious exclusions.  
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The C o-technical Advisor s uggested that the G MM and NIR g rain a nalyzer co de o f HB44 ap pears to c over t he 
proposed changes to G-S.8., G-S.8.2, however, Table S.2.5. Categories of Device and Methods of Sealing in the 
GMM code may require some minor changes to expand the meaning of remote configuration capability to include 
the ability of the device to accept a  new memory chip or  to accept new parameters from anything plugged into a  
universal serial bus (USB) port or other port.  
 
[Note the following definitions from Appendix B - Philosophy for Sealing in the GMM Chapter of Publication 14.] 
 

Remote configuration capability.  
The ability to adjust a weighing or measuring device or change its sealable parameters from or through 
some other device that is not itself necessary to the operation of the weighing or measuring device or is 
not a permanent part of that device. 
 
Remote device.  
A device that (1) is not required for the measurement operation of the primary device or computing the 
transaction information in one or more of the available operating modes for commercial measurements or 
(2) is not a p ermanent part of the primary device.  I n the context of this paper, a r emote device has the 
ability to adjust another device or change its sealable configurable parameters. 

 
The Sector decided to make this a carryover item for the next meeting so it could be studied in more depth. 
 
9.5 Properly Standardized Reference Meters 
 
[Submitted b y Mr. Karl C unningham, Illinois D epartment o f A griculture; received af ter t he f ormal Agenda was 
published.] 
 
The State of Illinois is requesting a definition for properly standardized reference meter and what the requirements 
are to qualify a meter as such.  As with all standards there must be traceability.  What criteria must these reference 
meters” meet?  A lso, for non-NTEP meters the testing procedure al lows for air-oven testing to be performed, not 
meter to like-meter testing.  What suggestions does the sector have on traceability of grain standards?   
 
Background and Discussion:   
[Note:  The Illinois Bureau of Weights and Measures licenses companies and individuals who sell, install, or repair 
commercially used weighing an d measuring d evices t hrough t he Registered S erviceperson P rogram.  Before 
becoming l icensed, servicepersons are examined on their p roficiency and understanding of applicable regulations.  
Licenses must be renewed annually.  A registered serviceperson in good standing may place a co mmercially used 
device into service and the device may be used in trade or commerce until a s tate test is performed. Anyone who 
sells, i nstalls, s ervices, r econditions, o r r epairs a c ommercially u sed weighing o r measuring d evice must b e 
registered with the Illinois Department of Agriculture.  On the bureau’s list of Registered Repair Companies, eight 
are cl assified as  r egistered t o s ervice moisture meters.  Two o f t hese co mpanies car ry t he note “S ell o nly.” 
Whenever a GMM has been serviced or has had updated grain calibrations installed, the meter must be “returned 
to s ervice” b y a r egistered serviceperson b efore i t can  b e u sed.  I t i s s till s ubject t o l ater i nspection b y I llinois 
Weights and Measures personnel.] 
 
This item originated because the State of Illinois is concerned that some of its Registered Service Companies do not 
have the r equired procedures or  e quipment t o comply with Handbook 44 test r equirements when p lacing meters 
back into service.  
 
For NTEP meters HB 44 permits meter to like-meter testing using “properly standardized reference meters ….”  Mr. 
Cunningham asked, “What is the definition of a p roperly standardized reference meter?  How are they maintaining 
these standardized reference meters to know that they are operating properly and accurately?” 
   
He was referred to Section VI.  Standardization of Instruments in the GMM chapter of Publication 14 that shows 
the r elationship an d maximum p ermissible er rors b etween t he N TEP L ab meters, M anufacturer’s L aboratory 
Standard Met ers, M anufacturer’s P roduction M aster M eter, and “A s S hipped” meters.  It w as ex plained t hat a 
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properly standardized reference meter for a S ervice Company should have the same traceability to the NTEP Lab 
Meters as the Manufacturer’s Production Master Meter has. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ms. Eigenmann explained ho w DICKEY-john c hecks a nd maintains t he t raceability required by  Publication 14.  
DICKEY-john has three Laboratory Standard Meters that never leave the moisture laboratory.  In the factory they 
have production line standards corresponding to the “Manufacturer’s Production Master Meter shown in the above 
diagram.  Once a month the production line standards are brought into the laboratory and checked against the three 
lab in struments.  Six drops of gr ain a re r un though e ach o f t he four meters.  T his is  d one i n a s equence t hat 
minimizes the effect of any moisture loss in the grain being used. Averages and standard deviations are calculated, 
and several other comparison tests are performed. The mean moisture difference between the Laboratory Standard 
Meters and a Production Line Standard (path B in the diagram) must not exceed 0.08 % moisture. Similarly, remote 
service locations bring their working standards to the DICKEY-john moisture laboratory once a year for the same 
kind of checks that are given to production line standards.  
 
It was p ointed o ut th at th ere was n o way to s tandardize a n on-NTEP m eter to  th e N TEP Laboratory S tandard 
Meters. This is why HB44 requires that grain samples with air-oven moisture values be used for testing non-NTEP 
meters.  Mr . C unningham was co ncerned t hat t here were s ervice ag encies an d manufacturer’s d ealers who were 
placing non-NTEP meters into service without using air-oven samples. He thought that this was going to be another 
issue for these service co mpanies, because they were going to be required to have ai r-oven capability or  to show 
how they can obtain air-oven samples for putting non-NTEP meters back into service.   
 
Mr. Tom Runyon, Seedburo Equipment Company, expressed the opinion that i t i s not reasonable to expect some 
dealers working out of their home, especially those not doing any repair work, to have air-oven capabilities rather 
they only need a set of air-oven samples. Dr. Hurburgh suggested that Illinois could offer a service supplying state 
certified air-oven s amples for u se b y a registered service company to v erify t hat a  meter meets t he acc uracy 
requirements of HB 44 when it places a meter back into service. The State could require the service company to use 
a monitor meter and maintain a log of initial moisture and results of periodic monitor meter checks, just as Illinois 
inspectors do.   
 
10. Time and Place for Next Meeting  
 
The next meeting i s t entatively p lanned for Wednesday, August 25 and Thursday, August 26, 2010, a t the Chase 
Suites by Woodfin at Kansas City International Airport in Kansas City, Missouri.  Sector members are asked to hold 
these days open pending determination of agenda items, exact meeting times, and meeting duration.  Final meeting 
details will be announced by early June 2010.   
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If yo u would like to  submit an agenda item for the 2010 meeting, p lease contact any o f the following persons by 
June 1, 2010. 
 
 Mr. Jim Truex, NTEP Administrator, jim.truex@ncwm.net 
 Ms. G. Diane Lee, NIST Technical Advisor, diane.lee@nist.gov 
 Mr. Jack Barber, Technical Advisor, barber.jw@comcast.net 
 

mailto:jim.truex@ncwm.net�
mailto:diane.lee@nist.gov�
mailto:barber.jw@comcast.net�
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National Type Evaluation Technical Committee (NTEC) 

Measuring Sector Annual Meeting 
Meeting Summary 

 
October 2 - 3, 2009 
Clearwater, Florida 

 
Chairman, Mr. Mike K eilty, Endress and H auser, opened t he meeting b y welcoming p articipants a nd as king f or 
introductions.  Mr. Keilty also described the purpose of the Measuring Sector (hereafter referred to as the “Sector”) 
and others contributed insights on how the Sector interacts with other committees in the National Conference on 
Weights a nd Meas ures ( NCWM).  Mr. K eilty also d escribed p rocedures f or co mmenting on i ssues during t he 
meeting and indicated that, should an item be presented for an official “vote” during the meeting, only those listed 
on the “voting members” list provided by the NCWM will be recognized. 
 
Accompanying this summary as “Appendix A” is a list of “Action Items” agreed to at the meeting.   
 
Carry-over Items: 
 

1. T able of K ey C har acter istics of Pr oducts in Pr oduct F amilies for  M eter s T able 
 

Source:  Carryover Item – 2007 and 2008 Measuring Sector Agenda 
 
Purpose: For the past several years, the Sector has been working to revise the “Product Family” tables in NCWM 
Publication 14 (Pub 14)  with the goal of clarifying the tests to be conducted and products to be referenced on an 
NTEP Certificate of Conformance (CC) based on N TEP testing.  This item is included on the agenda to allow for 
review of a recent revision to the tables and to determine what additional work is needed. 
 
Background:  At its 2006 Annual Meeting, the Sector established a small work group (WG) tasked with developing 
proposed changes to the Product Families for Meters table in NCWM Pub 14 to help improve consistent application 
and ease of use of the table.  In 2007, the Sector heard a progress report from the WG and considered a number of 
proposed revisions (see the 2007 meeting summary for details).  The WG also noted additional work was needed to 
list the various liquids, describing their viscosity, specific gravity, and conductance. 
 
At its 2008 meeting, the Sector was asked to consider another proposal from the WG, consisting of (1) a proposed 
table listing product families/groups along with typical product names and corresponding viscosities and specific 
gravities; a nd (2) a  p roposed revision to  t he p roduct families table outlining te st r equirements for d ifferent meter 
types within each product family.  T he Sector also discussed the categorization of liquid CO2

 

 and the inclusion of 
milk and dairy products under separate agenda items. 

After co nsiderable r eview a nd d iscussion an d o n-screen e diting of  pr oposed v ariations of  t he table, t he S ector 
reached a consensus on the format of the table, agreeing to divide the information into three tables:  Table C.1. Tests 
to be  Conducted ( identifying tests to be  conducted); Table C.2. P roduct Family Table (outlining product families 
broken down by meter technology and referencing tests from Table C.1.); and Table C.3. Typical Product Family 
Characteristics (listing typical products in each product family and the viscosity and specific gravity of each).  At the 
end of the meeting, there was general agreement that the proposed revisions represent major improvements, while 
acknowledging that additional work was needed (see 2008 Sector Summary for additional details).   
 
At t he c onclusion o f the 2008 meeting, t he Sector o nce a gain ag reed t hat a co nsensus h ad b een r eached o n t he 
general revisions to the format, but that additional content changes are needed.  Based on a r eluctance to wait an  
additional year to implement the corrections already agreed upon, Sector members present agreed that additional 
revisions should be made and the Sector balloted.  Following the 2008 meeting, Mr. Keilty prepared and distributed 
a ballot.  The results of the vote indicated a lack of consensus for the additional changes proposed. 
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Recommendation:  Based upon co mments r eceived as a  result o f t he b allot and ad ditional r esearch o n p roduct 
characteristics, Sector Chairman Mr. Keilty developed a r evised version of Policy C.  Product Families for Meters 
(including revisions to the three “product family” tables) for consideration by the Sector in September 2009.  This 
version was d istributed as an a ttachment to the 2009 S ector Agenda (see Appendix B) and Sector members were 
asked to review the draft and consider it for inclusion in the 2010 edition of NCWM Pub 14. 
 
Discussion:  At t he 2009 Sector Meeting, Mr. Keilty r eviewed th e history o f th e ite m and t hen described k ey 
features of the most recent version Policy C. Product Families for Meters that was included with the 2009 Agenda.  
Mr. Keilty noted that: 
 

(1) Table C.1. (Tests to be Conducted) tests are identical to the current Pub 14; 
(2) Table C.3. (Typical Product Family Characteristics) is an extraction of the products and their characteristics; 
(3) There w ere s ome i tems t hat n eed t o b e ad dressed.  F or e xample, t he S ector ag reed t o ad d “ juices an d 

beverages” to the table last year, but this didn’t show up in Pub 14. 
(4) In Table C.3., there was originally a question about the abbreviations for centipoises and the abbreviation 

now appears as “cP” with P capitalized because it is an abbreviation of a proper name. 
(5) The breakout of the terms in the remainder of Table C.3. were taken from current version of Pub 14. 
(6) References are closer to branded chemical names. 
(7) Additional data in the agrichemicals area that people provided to Mr. Keilty are included. 
(8) Additional information is still needed in defining “crop chemicals.” 
(9) Additional items need to be corrected, such as the addition of the “juices and beverages” categories. 

 
Mr. Keilty suggested that the Sector begin its discussion of this item by first focusing on the format of the proposed 
table and then discussing its contents.  Many positive comments were made regarding the format.  Some questioned 
how t o h andle pr oducts t hat a re n ot pr esently r eferenced i n t he table.  Mr. Steve P atoray, Consultants o n 
Certification, questioned the use of the term “normal liquids,” noting its meaning is not clear. 
 
Some q uestioned why different metering technologies ar e treated differently.  For example, “normal liquids” f or 
mass flow meters encompasses a much wider range of products than do other technologies.  Mr. Keilty and Mr. Will 
Wotthlie, Maryland Weights and Measures, pointed out that for technologies new to the type evaluation program, 
more testing i s required until data and NTEP experience with the technology il lustrates expected performance for 
given product groupings.  For example, when NTEP first began testing with turbine meters, the number of tests and 
flow rates were greater than for other technologies, which were more familiar to the NTEP program.  As experience 
with turbine meters increased, NTEP broadened the coverage that could be obtained with a given test.  An additional 
reason for the variation in how meter technologies are addressed in the table relates to how a given meter technology 
is affected by product characteristics.  For example, changes in viscosity may affect one meter technology more than 
another meter t echnology.  Others r eiterated t hat t he goal in  e stablishing t he “product f amily” ta ble(s) was to  
minimize the amount of testing required by identifying groups of products which would give similar test results.  For 
example, testing with one or  two products from the group would i llustrate performance similar to what would be 
expected for other products in the group. 
 
Mr. Rich Miller, FMC Technologies, commented that the basic format and approach used in the table seems to have 
originated with P D meters; the S ector is  tr ying to  f it o ther meter te chnologies in to th e s ame f ormat without 
acknowledging that some of the criteria do not make sense for those technologies.  He further commented that meter 
technology should not matter; the criteria should be based on performance and the criteria should be applied equally 
across all meter technologies.  Mr. Rich Tucker, RL Tucker Consulting, observed that the “normal liquids” seem to 
be causing some confusion for people, noting that the term only appears to be significant for mass flow meters and 
perhaps clarifying that term might eliminate some of the concerns.  H e also observed that the current criteria have 
been i n P ub 1 4 f or years; t he cu rrent e ffort i s t o at tempt t o make t he t able more manageable a nd, i f there ar e 
concerns about the cr iteria, perhaps this needs to be worked on and brought back as a s eparate proposal.   Sector 
Technical A dvisor, Ms.  Butcher (NIST W eights a nd M easures Division) noted t hat, s ince the format s eems 
acceptable to many, footnotes regarding the application o f the term “normal l iquids” might be used as an interim 
measure to al low the current criteria to be more easily applied, and al ternative proposals could be developed as a 
separate effort to address concerns about inconsistencies found in other sections of the current criteria.  The Sector 
discussed the use of the term “normal liquids” at greater length without coming to any resolution on how to address 
its use. 
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In t he course o f discussing the cr iteria and format of t he tables, s everal people s uggested that a better approach 
might be to separate the tables by technology.  Mr.  Patoray and Mr. Henry Oppermann (Weights and Measures 
Consulting) both offered to develop alternative formats and presented them to the Sector on the second day of the 
meeting.  Mr. Keilty and Ms. Butcher agreed to  make modifications to  the three proposed tables in an a ttempt to  
clarify the use of current terminology. 
 
On October 3, Mr. Patoray and Mr.  Oppermann each presented alternative versions of the table which they had 
developed for two different metering technologies.  The Sector reviewed the alternative prepared by Mr. Patoray and 
the alternative prepared by Mr. Oppermann as well as modifications to the existing proposal prepared by Mr. Keilty 
and Ms.  Butcher. 
 
Comments indicated that most prefer the approach in which technologies are addressed in separate tables, though 
Mr. Miller expressed disappointment that technologies are broken into separate tables and treated differently.  Mr. 
Mr. Wotthlie noted that the version prepared by Mr. Oppermann appears to be the easiest to use, also noting that the 
ascending order of the product by specific property values is more relevant to the metrologically significant factors.  
Participants noted that additional work is needed to further develop an al ternative table that combines or includes 
this approach and format, and a small work group was formed for this purpose as described in the “Decision” below. 
 
Decision:  Of three alternative versions of the table presented to the Sector during its 2009 meeting, the approach in 
which technologies are addressed in separate tables was viewed as a more appropriate approach. 
 
[Technical A dvisor’s N ote:  A n e xample o f th is f ormat is  illu strated in  Appendix C  in  a  d raft p repared b y Mr. 
Oppermann and further revised and reformatted by Mr. Keilty.  T his work is still in progress and the draft in this 
appendix is provided only to illustrate the general format agreed upon.] 
 
Mr. Keilty will continue to shepherd this work, coordinating with those who have expressed interest in this issue and 
welcoming additional input from other Sector members.  Work will be done to integrate the separated technology 
proposal with t hat p resented at  t he 2009 Sector meeting.  This ne wly edited v ersion will b e circulated a mong 
Measuring S ector members and d iscussed with those members who are able to attend the January 2010 N CWM 
Interim Meeting.  Based on any comments received, additional revisions may be made prior to presenting a revised 
draft to the Sector at the 2010 Sector meeting.  The goal is to develop a version for inclusion in NCWM Pub 14 in 
which it is easy to understand which tests and procedures must be followed for type evaluation testing. 
 
2. NT E P C hecklist for  H ydr ocar bon G as V apor  M eter s in Sub-meter ing A pplications 
 
Source: NTEP Director 
 
Purpose:  California Division o f Measurement Standards ( CA D MS), working with m embers of  i ndustry, h as 
updated a draft checklist for hydrocarbon gas vapor meters in sub-metering applications.  This item is included on 
the Sector agenda to allow for an update on this work and to discuss further action required by the Sector. 
 
Background:  At i ts 2006 m eeting, t he Sector was as ked b y t he N TEP C ommittee to c onsider a nd de velop a  
checklist for residential hydrocarbon gas vapor meters.  These devices will most likely be used for sub-metering.  At 
that meeting, the Sector heard that several states had recently contacted NTEP regarding these devices.  California 
already has type evaluation and certification of these devices in their state.  The Sector was asked to review t he 
procedures used by California (which were included as Appendix D of the 2006 meeting agenda) and rework them 
into a format acceptable for NCWM Pub 14.  The Sector agreed at that time that the best approach for developing a 
Pub 14 ch ecklist for Liquid Petroleum G as (LPG) vapor meters would b e t he utilization o f a W G made up o f 
technical experts and other interested parties.  Mr. Dan Reiswig (CA DMS), was to provide a l ist o f vapor meter 
manufacturers to be contacted for participation in the WG. 
 
At its 2007 meeting, the Sector reviewed a d raft presented by the California NTEP laboratory and agreed that the 
California NTEP laboratory and the NTEP d irector would continue to develop t his checklist for p resentation a nd 
discussion at the next Sector meeting. 
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At its 2 008 meeting, th e S ector, a t th e s uggestion o f t he NTEP M easuring Laboratories, r aised th e q uestion o f 
whether o r n ot t here i s i nterest i n d eveloping t his c hecklist, p articularly g iven t he s mall n umber s ubmitted for 
evaluation i n t he p ast an d t he av ailability o f California’s cer tificate as  an  al ternative.  S ince t he b ulk o f work 
remaining was i n t he r eformatting o f t he checklist, the Sector agreed that the CA NTEP Laboratory will work to  
reformat the c hecklist i nto a  Pub 14 f ormat.  Norman Ingram (C A Division o f M easurement S tandards, N TEP 
Laboratory) agreed to coordinate with Mr. Maurice Van Puten (meter manufacturer) and Jim Truex to work on this 
issue between now and the next Sector meeting. 
 
A c opy of  a  r evised dr aft c hecklist was di stributed t o t he S ector pr ior t o i ts 200 9 M eeting; a  c opy of  t he dr aft 
checklist is included in Appendix D to this summary.  At its 2009 meeting, the Sector revisited the need to include a 
checklist for these devices in Pub 14.  Mr. Oppermann, who noted he had experience testing these devices prior to 
his career at  NIST, questioned the need for a s eparate checklist.  Others questioned where they would fall i n t he 
product family table and what test criteria would apply.  Mr. Reiswig noted that the meters recently tested are of a 
different technology than previously encountered.  Mr. Keilty asked the Sector to consider the general question of 
whether o r not th e checklist is complete and r eady to move f orward and whether or not the checklist r eferences 
anything that isn’t currently referenced in NIST Handbook 44. 
 
Decision:  While s ome S ector m embers p resent at  t he meeting have t ested t hese d evices, t here were n o 
manufacturers o f t hese d evices p resent at  t he Sector meeting.  T he S ector h eard n o s pecific co mments o n t he 
checklist a nd, h earing n o r eal o pposition, d ecided to  f orward th e c hecklist to  th e N TEP C ommittee for th eir 
consideration. 
 
The Sector agreed that Ms. Tina Butcher, NIST Technical Advisor, would forward the HydroCarbon (HC) Vapor 
Meter C hecklist de veloped b y CA t o t he N TEP C ommittee by  N ovember 1,  20 09, for th eir c onsideration f or 
inclusion in NCWM Pub 14. 
 

3. T esting M eter s M ade of Differ ent M ater ials 
 
Source:  California NTEP Laboratory – Carryover from 2007 Measuring Sector Agenda 
 
Purpose:  For the past several years, the Sector has been discussing the issue of how to assess variations in meter 
materials i n c onjunction with t ype e valuation t esting.  A key p oint o f c ontention i n t hese d iscussions r evolves 
around ch anges t o meter materials f rom t hat u sed i n t he meter ev aluated d uring t ype ev aluation.  T he N TEP 
laboratories would like more definitive criteria to help them assess when changes to meter materials are 
metrologically significant to the extent that additional testing should be required in order for the new material to be 
covered on the NTEP CC.  Meter manufacturers generally believe that changes in materials should be left to t he 
judgment of the manufacturer since they must ensure continued meter performance for their customers and, as the 
designers of the meter, they well understand and take into consideration product and environmental applications and 
adjust materials accordingly to meet the needs of the end application.  The issue is further complicated by the lack of 
definitive criteria that would guide the NTEP laboratories in making a decision about which meter materials should 
be selected for testing to be representative of a range of materials.  This item is a continuation of past discussions by 
the Sector on this issue. 
 
Background:  The Sector reviewed this issue at its 2007 and 2008 meetings, but was unable to reach a consensus on 
the item.  The Meter Manufacturers Association had also prepared a white paper in which they noted that it is the 
manufacturer’s responsibility to ensure that a meter meets type, noting the long history of meter compliance and also 
that NIST H andbook 44 i s not i ntended t o di fferentiate between measurement t echnologies, o nly t he i ntended 
application.  T hey also pointed out questions to be answered in order to make an informed decision on this i ssue 
include:  (1) Is there a real world problem that requires a solution by inclusion of a new section in NCWM Pub 14 
specifically aimed at materials?; and (2) Is there an inequity in the market or facilitation of fraud? 
 
At its 2008 meeting, the Sector had extensive discussion over specific examples of meter sizes, product applications, 
and co mponent materials.  There were c learly d ivided o pinions r egarding how t hese c ombinations s hould b e 
addressed.  M anufacturers g enerally s eemed t o feel t hat co mponent materials r elative t o t he i ntended meter 
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application ar e a d esign i ssue an d s hould b e l eft t o t he manufacturer t o ad dress, p articularly s ince t hey will 
ultimately b e r esponsible f or en suring t hat t he meters work accu rately a nd t heir c ustomers ar e s atisfied.  S ome 
NTEP laboratory representatives were comfortable with the idea of allowing the marketplace to take care of this 
issue, whereas others were not, particularly citing their feeling of responsibility in attesting to the accuracy of what 
is listed on a CC.  However, it was clear that all laboratories felt the need for additional guidance in how to handle 
variations with regard to the amount of testing required and on how to handle listing materials information on the 
CC to ensure consistency among all of the laboratories. 
 
The Sector was unable to reach any consensus on this issue; however, the Sector acknowledged that the issue is not 
going to be eliminated from the Sector’s agenda.  Criteria (whatever that may be) regarding how to address materials 
must be  i ncluded i n Pub 14, an d g uidance needs t o b e g iven t o t he N TEP L aboratories t o en sure t his i ssue i s 
consistently addressed for all evaluations. 
 
Recommendation:  The Sector was asked to reconsider this issue and attempt to reach a resolution.  T he original 
proposal f irst c onsidered a t t he S ector’s 2006 m eeting is i ncluded for r eference a long with a n e xcerpt o f t he 
discussion from the Sector’s 2008 discussion of this item. 
 
Original Proposal from 2006 Sector Meeting: 
 
The f ollowing pr oposal was of fered a s a  pos sible s olution.  T he S ector r eviewed t he pr oposal f or pos sible 
forwarding to the NTEP Committee for inclusion in Publication 14. 
 
Proposal:  Add a n ew Section F . t o t he P ublication 1 4 T echnical P olicy a s f ollows and r enumber s ubsequent 
sections:  
 
U. Meters Made of Different Materials within the Same Family  
 
When multiple meters made of different materials within a meter family are submitted for evaluation all 
meters will be tested with at least one product from each product family to be included on the CC and at 
least one meter will be tested with the range of products required in the Product Family Table for the meter 
type (e.g., positive displacement, turbine, mass meter, etc.) submitted for evaluation. 
 
 
Excerpt from Item 3 of the 2008 Measuring Sector Final Meeting Summary: 
Discussion:  Steve Patoray described (from his perspective as past NTEP Director) the scenario discussed at the 
2006 and 2007 Sector meetings.  He noted that materials used in devices are considered metrologically significant 
for weighing applications and questions were raised about whether or not materials are metrologically significant 
for metering applications.  Some had suggested that using criteria similar to that used by Underwriters Laboratories 
might be considered.  He indicated t hat many were uncomfortable with the concept of defining a “worst case” 
scenario for particular materials.  He further noted that the question was raised of where to stop in the examination 
of device components:  t he body of the meter, or the seals, or other location?  M anufacturers indicate that these 
questions are all part of the design process and inherent with assembling a device intended for a given application.  
Steve concluded his overview by noting that a key question is whether or not additional testing is needed based on 
variations i n the materials used i n t he metering s ystem an d f urther co mmented th at i t is  n ot l ikely th at a  field 
official will b e a ble to  d etermine th ese d ifferences b y visual e xamination.  T he in spector j ust n eeds to  h ave 
confidence that the meter they are examining is covered by the CC.  A n overriding concern of NTEP is to ensure 
that the evaluation is fair and that the requirements are being applied consistently to all manufacturers.  At present, 
NTEP has no guidance on how to handle these different scenarios. 
 
Allen Katalinic (NC) commented that while changes to significant components of a meter will make a d ifference, 
there are many parts in a meter where changes will not have any metrological impact.  M ike Frailer (MD) noted 
that a key difficulty on the part of the evaluator is in assessing how to consistently assess whether a given change is 
metrologically significant, a nd J im T ruex (NCWM NTEP Director) noted that this depends on how one de fines 
“metrologically significant.”  Paul Glowacki (Murray Equipment) commented that Jim’s point touches on the basic 
issue, which is how to define what changes can be made without reevaluation.  A manufacturer may be confident 
that a change i n material will not affect a meter’s p erformance; h owever, an  ev aluator may n ot agree and may 
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require re -evaluation.  T here h ave t o b e s ome guidelines b ecause, at  p resent, P aul feels as  i f e very CC i s a 
negotiation and what is applied to one company may be different than what is applied to another company.  T ina 
Butcher (NIST WMD) commented that the technical policies in Publication 14 strive to minimize the amount of 
testing required for a manufacturer to list the maximum number of devices on a CC.  She stated that, for the NTEP 
laboratories, key questions are: (1) whether the laboratories and NTEP management have adequate information to 
enable them to assess when additional testing is needed in order to list particular variations on the CC, and (2) how 
they can make that assessment consistently from manufacturer to manufacturer and from laboratory to laboratory.  
NTEP h as d eveloped ex perience with s ome b asic types o f c hanges to de vices t hrough t rial a nd e rror a nd i n 
consulting with manufacturers; the laboratories are asking for specific guidelines with regard to materials variation.  
Mike K eilty n oted t hat manufacturers submit a s ample(s) o f a d evice i n good f aith a nd e xpect a  r igorous 
evaluation; however, manufacturers ar e co ncerned t hat t he a mount o f t esting n ot b e ex panded b eyond what i s 
economically feasible. 
 
Relaying discussions from the NTEP laboratory meeting prior to the Sector meeting, J im Truex commented that 
the laboratories also have a dilemma in assessing how to avoid “horror stories” such as experiences with E85 while 
establishing reasonable guidelines.  Jerry Butler (NC) also noted that, while many manufacturers such as those who 
have long participated in NTEP Sector meetings and evaluations are conscientious and laboratories may trust their 
judgment, laboratories are seeing an influx of equipment from sources (sometimes off shore) with which they have 
had l ittle e xperience a nd whose manufacturers s ometimes h ave litt le if  a ny e xperience with le gal metrology 
requirements, l et al one U .S. r equirements.  T his co ncern was ec hoed b y o ther l aboratories who al so n oted 
confidence in manufacturers participating in this discussion, but recognized that policies must be in place to ensure 
fair treatment.  Several manufacturers commented that the industry will take care of substandard products produced 
by competitors by bringing s uch instances to  N TEP’s a ttention; r eputable manufacturers c annot afford to  a llow 
substandard products to undercut the market when they themselves are expending the resources needed to comply. 
 
The Sector al so had some d iscussions about replacement p arts and how these af fect metrological integrity, with 
some members noting that f ield officials are unable to determine when non-metrologically equivalent or inferior 
components are used by visual examination.  S everal members commented that this is not something that can be 
prevented by increased evaluation at  the type evaluation level, but is rather addressed by performance testing in 
initial a nd s ubsequent ve rification.  I n a ddition, t he m anufacturer i s e qually c oncerned a bout una uthorized 
substitutions since this can  affect the reputation o f their p roduct.  In t hat same vein, a manufacturer would not 
make a change in materials unless he is confident that the change would not affect the performance of the device in 
his customer’s application.  Rodney Cooper (Actaris) pointed out that reputable manufacturers police themselves to 
ensure their customer’s continued confidence.  N orm Ingram (CA) pointed out that manufacturers have designed 
these products and know from experience what will work, so perhaps the best approach is to allow them to make 
these changes and allow the marketplace to take care of itself.  Norm did note, however, as did Dan Reiswig (CA), 
that e ven i f t he i ssue i s t abled, t he l aboratories s till n eed g uidance o n how t o co nsistently ap proach p roposed 
changes with regard to issuing CCs. 
 
Dmitri K arimov (Liquid C ontrols) and o thers p ointed o ut th at N TEP h as la rgely r elied o n th e in tegrity o f th e 
manufacturer in reporting changes to devices and that, in many cases, NTEP or a field official would never be able 
to tell the difference.  F or example, i f a r otor is changed, there is no reasonable way that weights and measures 
officials ca n d etermine t hat the cl earances ar e d ifferent.  I n ad dition, N TEP h as al so r elied p rimarily o n t he 
manufacturer t o p rovide guidance o n when a  p articular change is metrologically s ignificant.  W ith r egard to 
material, the manufacturer’s concern is in making sure that the materials are co mpatible with the p roduct being 
measured i n t he ap plication.  Sector C hairman Mike K eilty (Endress a nd H auser) questioned h ow c onformity 
assessment might factor into this issue and contribute to resolving some of these questions. 
 
Rich Tucker (RL Tucker Consulting) echoed an earlier comment by Norm Ingram, noting that most manufacturers 
change materials because of the products with which the meter will be used.  W hen a manufacturer finds through 
experience t hat a  p articular change cr eates p roblems, manufacturers make ad justments acco rdingly to en sure 
continued performance.  Rich even noted there were instances when NTEP passed a material in an evaluation and 
that material later proved to be problematic.  The majority of the time materials issues will resolve themselves and 
most of  the testing requirements imposed by the product families table are going to address any question about 
materials. 
 



NTEP Committee 2010 Interim Agenda 
Appendix B – NTETC Measuring Sector  

 NTEP - B8 

The S ector al so d iscussed n umerous e xamples o f s pecific materials a nd t heir e ffect on metering o f d ifferent 
product types; however, these discussions provided no insight on how to best address the materials issue.  S teve 
Patoray reminded the Sector that its purpose is to advise the NTEP administrator, and Publication 14 will only be 
changed if the NTEP Committee agrees with the Sector’s recommendations. 
 
Will Wotthlie (MD) commented that the laboratories are putting their reputation on the line by issuing a CC and 
saying that i t covers everything listed on the CC; the laboratories want to have co nfidence that t he devices will 
work and field officials are, in turn, relying on that assurance.  W ill also questioned why NTEP is needed if the 
feeling is that everything in the field will take care of itself.  Mike Keilty noted that a balance needs to be achieved 
between a system that ca n be practically executed and one that will still provide confidence; manufacturers are 
concerned about expanding testing beyond what is economically feasible. 
 
Will Wotthlie suggested that an alternative is for the labs to simply list what is tested on the CC under the testing 
conditions section; however, some manufacturers indicated they want to continue to list materials of construction 
on the CC under the “Standard Features and Options” section.  J im Truex noted that a C C is not meant to be a  
marketing tool.  Tina Butcher commented that, in its early days, NTEP decided that only metrologically significant 
things should be listed on the CC.  I f this position is to be maintained, then the Sector needs to decide whether or 
not to i nclude the metals on the CC if all options are covered.  If the Sector concludes that the material is not 
significant, then perhaps a statement needs to be included in Publication 14 to that effect.  She also reminded the 
Sector that the laboratories are not only trying to assess whether or not a new variation in material can be covered 
on the CC, but also how to determine which of two meters to select for testing when they are made of d ifferent 
materials. 
 
Some members, including NTEP laboratory representatives as  well as  manufacturers, s tated that i f t he materials 
feature or attribute is not metrologically significant, it d oesn’t belong on the CC; the information can be listed in 
the test conditions, but not on the front of  the CC under the “Standard Features and Options.”  Dmitri Karimov 
questioned why the information would be listed in the test conditions if it isn’t metrologically significant.  Others 
noted that this record of the test conditions may eliminate the need for additional testing should policies change at a 
later d ate.  J im T ruex a lso p ointed out th at if  t he in formation is  to  b e lis ted on th e f ront o f th e CC, it will b e 
necessary for the laboratory to determine the “worst case” scenario with regard to materials. 
 
At p resent t here i s a g reat v ariation a mong ex isting CCs with r egard t o h ow materials ar e r eferenced.  S teve 
Patoray noted that there are differences in how manufacturers request this information be reflected on their CCs; 
some want various model numbers li sted, in cluding d ifferent materials.  Some b elieve th at t he o nly thing t hat 
should be listed on the CC is the p roduct application for which the meter is approved, not the materials.  Jerry 
Butler (NC) questioned why the manufacturers want to list all of these different products on the CC, commenting 
that it is up to the manufacturer and the customer to make sure the meter is right for the application.  He further 
noted it would be helpful to have materials construction identified through the model designation. 
 
Questions were raised by the manufacturers and laboratories about how CCs will be handled until the Sector can 
reach an  ag reement with r egard t o t esting r equirements for m aterials variations.  J im Truex r eiterated that th e 
purpose of a CC is not a marketing tool.  J im indicated that, as NTEP Director, he is not comfortable with listing 
all th ese d ifferent f eatures unless the la boratory h as te sted th em.  W ithout ta king a  p osition o n whether o r n ot 
“materials” are considered a metrologically significant feature, Jim indicated that, for consistency purposes, NTEP 
will not li st materials i n t he standard f eatures a nd o ptions; h owever, th e i nformation will b e li sted i n t he te st 
conditions for the meter(s) tested during the NTEP evaluation(s).  He noted this will be an administrative decision 
to en sure co nsistency.  I n r esponse t o a q uestion ab out whether el iminating t he r eference t o materials o f 
construction i n t he “standard f eatures an d o ptions” s ection would af fect e xisting C Cs th at p resently li st th is 
information, Jim stated that no changes would be made until the CC is being revised for other reasons. 
 
After extensive debate on the first day of the meeting without resolution, the Sector returned to the discussion the 
following day with li ttle additional progress.  At that point, Mike Keilty noted that there are manufacturers who 
have product materials listed on their CCs and those who do not have the materials listed.  He commented that, in 
establishing guidelines, the Sector has tended to draw a  broad brush across metering technologies and, in many 
instances, t reated them as  the same even though people know they are not made the same way.  Manufacturers 
generally make the materials of t he meter to be co mpatible with the p roduct to be measured and manufacturers 
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may take different approaches in ensuring this compatibility.  Andre Noel (Neptune) pointed out that some meters 
are made o f d ifferent materials f or d ifferent p roduct ap plications, a nd t he c hange i n p roduct n ecessitates an  
additional evaluation.  Andre noted that a manufacturer can’t make a meter out of bronze, for example, and use it 
to meter a cau stic material because it will fail.  M anufacturers take the product application and other application 
details into account when designing and choosing a meter for a given application and will relay this information to 
the customer with regard to where the meter can be used.  Andre further noted that this becomes a question of 
liability f or the manufacturer s ince t he c ustomer will h old t he manufacturer acco untable.  S ome members also 
made note that the materials may be more significant for some meter technologies than for others. 
 
The NTEP laboratories are asking for guidance to ensure consistency, but t he Sector seems to be a t an impasse 
with r egard to ho w to p rovide that guidance.  T he Sector was no t able to agree upon a nd ge neral guidance t hat 
would assist t he laboratories in understanding material co nstruction and i ts impact on d evice performance.  T he 
laboratories need to be comfortable that the testing they have conducted supports the variations listed on the CC.  
Dennis Beattie (Measurement Canada) observed that the issue seems to focus on the question of how the materials 
affect the definition of what constitutes a “family” of devices.  He also pointed out in response to an example of a 
manufacturer choosing a l ighter material for a v ehicle-mounted than a  s tationary application that some materials 
such as aluminum respond differently to changes in temperature. 
 
Discussion:  At its 2009 Meeting, the Sector once again spent considerable time discussing this issue. 
 
Mr. Dmitri Karimov (Liquid Controls) advised that a number of manufacturers present, met separately just prior to 
the second day of the Sector meeting to discuss this issue.  H e reported that most manufacturers felt that the issue 
should be dropped from the Sector’s agenda. 
 
Mr. Reiswig (CA) and Mr. Wotthlie (MD) commented that, if  the item is dropped, then this would mean that the 
NTEP la boratories would te st what i s s ubmitted a nd lis t th e material o n t he N TEP Certificate u nder th e te st 
conditions.  Mr. Miller, (FMC) cl arified t hat listing t he material o n t he N TEP C C was no t t he i ntent o f t he 
manufacturers’ position.  He stated that materials of construction should not be considered a metrological issue.  He 
noted t hat t he p remise o f t he manufacturers’ ar guments i n p ast d iscussions o f t his i ssue i s t hat, i f t he meter i s 
misapplied in the application, then the customer is going to come back to the manufacturer to resolve the problem.  
The manufacturers should be looked to as the experts since they are the designers of the meters and understand what 
must be done to ensure continued compliance in different applications.  He also questioned whether the meter would 
pass the NTEP test to begin with if the materials weren’t suitable for the application. 
 
Mr. Jerry Butler (NC), pointed out that failures from improper material selection do not always arise in the limited 
space of time involved in an NTEP test.  As stated by NTEP laboratories and others in previous discussions of this 
issue,  Mr. Butler reminded the audience that NTEP evaluations include meters manufactured by companies who are 
not as conscientious as  the manufacturers present at this meeting an d who are not familiar with t he process a nd 
requirements for legal-for-trade applications.  It is largely with these manufacturers that the concerns lie and weights 
and measures o fficials r ely on t he N TEP laboratories for the cr edibility o f t he N TEP C Cs.  Mr. Rodney C ooper 
(Actaris) stated that the manufacturers believe that this should be up to the manufacturers to control.  The Sector had 
similar discussions about companies that “clone” meters covered by existing NTEP CCs, but that don’t use the same 
(appropriate) materials.  Mr. Gordon Johnson (Gilbarco) noted that if manufacturers are competing with clones, they 
will go out of business.   
 
Mr. Miller reiterated that a key point with this issue is that this is really a question of a misapplication of the meter.  
If the meter with the right materials is not selected for the application, then problems can arise.  For example, if a 
meter with carbon steel bearings is selected to measure water and the meter eventually failed, it was a misapplication 
of the meter. It is not the meter design itself that is a problem, but rather the selection of the meter materials for that 
product application. 
 
Mr. Patoray, (Consultants on Certification), pointed out that meter failure can also arise from other factors such as 
other influences or components in the system.  M anufacturers will work to resolve the problem, but the problem is 
not al ways t he meter o r i ts materials.  H e r eminded t he S ector t hat t his en tire i ssue was r aised b ecause s ome 
manufacturers were advising NTEP of materials changes and were subjected to additional NTEP testing.  Others 
made materials changes, but did not notify NTEP of the changes and were not subjected to additional NTEP testing.  
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This inconsistency led to the inclusion of this issue on the agenda.  He also noted that the CCs should reflect a clear 
definition of type and that differences should be noted in some manner on the CC such as in the model designation. 
 
Mr. Mike Frailer (MD) reiterated that the NTEP laboratories are looking for additional guidance to assist them in 
determining when a  c hange is metrologically significant and would, th erefore, r equire a dditional te sting.  Mr. 
Wotthlie  pointed out that, if this item is dropped from the agenda entirely, the labs will revert to their previous 
approach of conducting additional testing when a materials change is made; this is not something that is desirable 
for the manufacturers. 
 
Ms. Butcher (NIST) questioned whether, if the materials are changed based on the product application, wouldn’t the 
NTEP la boratories have d one t esting with d ifferent materials when t he t ests were d one f or t he d ifferent product 
applications. Couldn’t t his tie  to  th e p roduct f amily ta ble?  The m anufacturers p resent i ndicated t hat testing o f 
different materials by virtue of testing different product applications would generally be the case.  Mr. Patoray noted 
that this is also a reason that there is concern about the product family table; that the current table was developed for 
a specific technology, positive displacement meters.  Mr. Reiswig (CA) observed that he doesn’t oppose changes to 
the p roduct f amily ta ble, p articularly i f it would help p rovide u niform i nformation a bout th e e ffect o f material 
changes. 
 
Mr. Wotthlie (MD) pointed out that the product family tables were actually further broken down several years ago 
based on  a n e ffort l ed b y Ms. Charlene N umrych ( LC) a nd i nvolving o ther manufacturers.  W ith r egard t o t he 
materials i ssue, we can’t seem to get al l manufacturers to agree that materials are metrologically s ignificant.  Mr. 
Paul Glowacki (Murray Equipment) noted that the manufacturers were asked to identify what guidelines and criteria 
they could accept; however, the manufacturers may be going too far in one direction for the regulators’ comfort.  He 
noted that the manufacturers want clarity and also discussion about what defines “metrologically significant” rather 
than focusing only what is metrologically significant with regard to product families and materials. 
 
Sector Chairman, Mr. Keilty (Endress and Hauser), questioned whether this issue should be dropped since it has 
been on the agenda for an extended period of time without resolution and no data has been provided to move the 
issue in any direction.  Mr. Miller, (FMC), indicated that they are willing to provide data, but noted that eliminating 
product subcategories in the product family tables might eliminate some of the issues related to materials. 
 
After d iscussing th is is sue a t g reat le ngth a nd e xamining v arious a spects o f th e p oints r aised earlier in this 
discussion, the Sector concluded that t his is sue will not r each resolution b y continuing to d iscuss i t a t the Sector 
meetings alone.  They agreed that it would be better to form a small work group of interested parties who can focus 
their attention on trying to come up with a solution to this issue using the expertise available within the various 
metering technologies.  Mr. Oppermann (Weights and Measures Consulting) pointed out that this topic is related to 
the product family topic in Agenda Item 1.  The two topics should be discussed together since both are focused on 
trying to identify and define what constitutes metrologically significant factors. 
 
Decision:  The Sector agreed to form a work group, the “Metrologically Significant Characteristics of Technologies 
Work Group,” to arrive at a uniform, appropriate, and clear approach for initial, subsequent, and additional tests for 
the performance of a device technology.  The following people agreed to serve on the work group: 
 

Chair:  Mr. Rodney Cooper 
Co-Chair:  Mr. Rich Miller 
Work Group Members: Mr. Marc Buttler 

Mr. Paul Glowacki 
Mr. Mike Guidry 
Mr. Gordon Johnson 
Mr. Dmitri Karimov 
Mr. Henry Oppermann 
Mr. Steve Patoray 
Mr. Dan Reiswig 
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The work group was tasked to: 
 

(1) Create a short list of features/options affecting the metrological characteristics of each device technology 
by December 15, 2009; 

(2) Prepare a one-page a nalysis t hat b riefly d ocuments an d p rovides t he r ationale for i ncluding eac h 
metrological characteristic in the list (referenced in task 1) by December 15, 2009; 

(3) Review the first draft list of significant constituents and condense that list to only relevant characteristics; 
(4) Prepare a final list for a work group meeting during the NCWM Interim Meeting by January 15, 2010. 

 
Should revisions be needed prior to presenting an updated draft of Policy C. to the general Sector membership, the 
WG could potentially meet again a t the J uly 2010 N CWM Annual M eeting in  addition to  c ompleting additional 
work through electronic communication in the interim period. 
 

4. A dd T esting C r iter ia to NT E P Policy U “ E valuating electr onic indicator s submitted 
separ ate fr om a measur ing element”  

 
Source: California NTEP Lab 
  
Purpose:  Since 2007, work has been underway to develop a ch ecklist to evaluate electronic indicators submitted 
separate from a measuring element.  This item is included on the Sector agenda to allow for an update on this work 
and to discuss further action required by the Sector. 
 
Background:  At its 2007 meeting, the Sector heard that Section U of the NTEP Policy in NCWM Pub 14 a llows 
for testing an indicator separate from a measuring element.  However, specific test criteria had not been developed 
for this section.  T he Sector heard a r ecommendation to develop and add specific cr iteria for testing an indicator 
separate from a measuring element to this section.  The California NTEP Laboratory recommended using Canada's 
test criteria as a guideline for developing the tests outlined in 2007 Sector Agenda Appendices A, B, and C. 
 
The Sector agreed the California NTEP laboratory should lead a WG to develop a specific test procedure and ready 
the d ocument for r eview at  t he 2008 Sector m eeting.  M embers o f t he W G selected at t he 2 007 m eeting were 
Mr. Dave Rajala (Veeder-Root Company), Mr. Miller (FMC Technologies), Mr. Maurice Forkert (Tuthill Transfer 
Systems), Mr. Karimov (Liquid Controls), Mr. Cooper (Actaris Neptune), and Mr. Ralph Richter (NIST WMD). 
 
At the 2008 Sector meeting, Mr. Reiswig (CA DMS) reported that he had developed and circulated an initial draft of 
criteria for separate indicators and a lot of additional input was provided by manufacturers and Measurement Canada 
were significant contributors to  the development of the draft (See the 2008 Sector Meeting Summary for details).  
Sector Chairman Mr. Keilty asked for a renewed commitment f rom the WG volunteers and asked if others were 
interested in participating.  The WG made plans for additional meetings to further develop the draft. 
 
A copy of the draft criteria to date was included as an attachment to the Sector’s 2009 meeting agenda and appears 
as Appendix E to this summary. 
 
Discussion:  At the 2009 Sector meeting, Mr. Reiswig provided an update t o the Sector on  progress t o develop 
criteria for separate electronic indicators.  He reported that the draft checklist provided to the Sector follows the 
general format of Pub 14 and the main test procedures are at the end of the document.  The procedure specifies tests 
for applying specific pulses over a r ange of temperatures and the procedure allows the laboratories to simulate the 
effects o f ch anges i n t emperature.  Mr. R eiswag noted t hat he ha s worked with M easurement C anada’s t ype 
evaluation l aboratory and has completely revised the document from the previous versions based on the 
collaborations with Canada.  The current draft should be viewed as a starting point for the NTEP procedure. 
 
Since the Canadian procedure and test criteria are well developed for testing indicators separately, some questioned 
the needed to undertake a major project to develop criteria for NTEP testing, suggesting that an agreement to accept 
Canadian test data be pursued instead.  Others noted that the turnaround t ime for Canadian tests are about six to 
seven months a nd the NTEP process is much faster, s o p ursuing NTEP t esting would be beneficial.  The S ector 
discussed how arrangements between NTEP and Measurement Canada for accepting test data are designed to work.  
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Mr. Patoray, (Consultants on Certification and former NTEP Director) provided information and an explanation on 
how such arrangements generally work.  In the case of a “one-way” agreement, where the Canadian test criteria are 
more stringent, testing is performed to the more stringent requirements and then the test data is forwarded to NTEP.   
 
Questions were raised about the readiness of the checklist for inclusion in NCWM Pub 14.  The Sector agreed that 
some additional work is needed and suggested that a s mall work group be formed to further develop the checklist.  
One additional question to consider is whether or not the checklist would apply to indicators across all technologies 
and applications. 
 
Decision:  The Sector agreed to the following. 
 

• A small work group comprised of the following individuals is to further review and discuss the checklist. 
 

Work Group Members: Mr. Rodney Cooper (Actaris) 
Mr. Maurice Forkert (Tuthill Transfer Systems) 
Mr. Dmitri Karimov (Liquid Controls) 
Mr. Rich Miller (FMC Technologies) 
Mr. Dave Rajala (Veeder-Root) 
Mr. Ralph Richter (NIST WMD) 

Checklist Developer: Mr. Dan Reiswig (CA) 
 

• The work group will provide input to Mr. Reiswig (CA) at least one month prior to the March 2010 NTEP 
Laboratory Meeting.  Mr. R eiswig will p rovide th is i nput to th e M easuring L aboratories.  One a dditional 
question to consider is whether or not the checklist would apply to indicators across all technologies and in all 
applications. 

 
• Following the March 2010 NTEP Laboratory meeting, Mr. Reiswig will modify the draft checklist based on 

feedback from the NTEP Measuring Labs. 
 

• Mr. Reiswig will provide a copy of the draft checklist to the NIST Technical Advisor by the end of August 
2010 to allow for distribution to the Sector one month prior to the Fall 2010 Sector Meeting. 

 
• Following the fall 2010 Sector meeting, Mr. Reiswig will work with Sector Technical Advisor Ms. Butcher 

(NIST) to update the draft checklist to reflect the comments from the Sector. 
 
• Assuming the checklist requires no further modification or review by the Sector, Ms. Butcher will submit the 

checklist to the NTEP Committee to consider for inclusion in the 2011 version of NCWM Pub 14. 
 
New Items: 
 

5. Policy C  - Pr oduct F amily T able – C hange in Upper  L imit for  Oxygenated B lends – 
Note 4 

 
Source: Mr.  Johnson, Gilbarco, Inc. 
 
Purpose:  Underwriters Laboratories (UL) has modified the upper limit for oxygenates in oxygenated fuel blends 
specified in its standard UL87A Edition 5.  A proposal has been submitted by the Sector to change a reference in the 
“Product Family” tables to correspond with the revised UL upper limit.  This item is included on the Sector agenda 
to allow input and discussion by the Sector on the proposed change. 
 
Background:  Mr. Johnson (Gilbarco, Inc.) submitted information to the Sector regarding changes to the upper limit 
specified by UL on oxygenates in oxygenated fuel blends and proposed changes to NCWM Pub 14 to reflect those 
changes.  Mr. J ohnson noted th at UL r ecently is sued U L87A E dition 5 .  T his s tandard d etails th e te sts a nd 
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specifications needed to  lis t d ispensers for E thanol a nd E thanol b lends.  T he 5 th

 

 edition s pecifies three major 
gasoline fuel categories: 

(a) Gasoline for Use as Automotive Spark-Ignition Engine Fuel, ANSI/ASTM D4806 (Up to E10) (Current) 
(b) Gasoline/ethanol blends with nominal ethanol concentrations up to 25 % ethanol (E25) (NEW) 
(c) Gasoline/ethanol blends with nominal ethanol concentrations above 25 % (E85) (Current) 

 
When the EPA set the new ethanol limits, “standard gasoline” will include more ethanol.  T his affects all gasoline 
motor fuel dispensers currently in use.  Typically the need to re-calibrate a dispenser’s meter is seen when adding 
ethanol to the motor fuel.  T he ethanol acts as a solvent washing away gasoline varnish and the meter may shift its 
calibration point. 
 
The f ollowing a dditional i nformation r egarding th e fifth issue o f U L’s O utline S ubject 8 7A is  p rovided f or t he 
Sector’s reference: 
 
UL SUBJECT 87A 
OUTLINE OF INVESTIGATION FOR POWER-OPERATED DISPENSING DEVICES FOR GASOLINE AND 
GASOLINE/ETHANOL B LENDS W ITH NOM INAL E THANOL C ONCENTRATIONS UP  T O 8 5 PERCENT 
(E0 – E85) 
Issue Number: 5   AUGUST 10, 2009 
  
Summary of Topics 
 
This Fifth issue of Outline Subject 87A contains requirements pertaining to a new rating option.  This new option 
will include an E25 rating along with the original E85 rating.  This addition will allow for products to carry the 
lower rating when they are not intended for use with higher blends of gasoline/ethanol. New requirements have been 
added for blending options in dispensers.  This required a new test, the Blending Cycling Test, which addresses the 
cycling of ethanol blends inherent in this type of use.  Various editorial changes have also been included to address 
testing with one sample rather than two when evaluating for the E25 rating and other editorial changes have been 
made for clarification. 
 
The Sector was asked to review NCWM Pub 14, Technical Policy C.  P roduct Families for Meters, Note 4 in the 
product families table, which currently states: 
 

"Gasoline includes oxygenated fuel blends with up to 15 % oxygenate"     
 
(Note:  This footnote appears in Table C.2. Product Family Test Table in the revised version of the Tables currently 
under consideration by the Sector in Agenda Item 1.) 
 
The Sector was asked to consider changing the oxygenated fuel blends from 15 % to 25 %.  T he new note 4 would 
read: 
 

"Gasoline includes oxygenated fuel blends with up to 25 % oxygenate" 
 
Discussion:  At the 2009 Sector meeting, Mr.  Johnson (Gilbarco) outlined the history of this issue, noting that UL 
has made several significant changes to UL 87 (to include an alternative fuel standard) as a result of a push by EPA 
to coincide with a f ederal mandate to increase the levels of ethanol in vehicle fuel.  T he old standard for gasoline 
(15 % oxygenate) was revised this year to specify a 10 % limit.  Mr. Johnson noted that the old standard of 15 % 
was not selected based on any equipment data.  UL also revised the standard to create a third category which allows 
up to a 25 % blend.  Mr. Johnson stated that his company is currently is recertifying its dispensers up to E85, 10 %, 
and 15  % a nd w ill mark the dispensers a s s uch.  He ex pressed co ncern r egarding what will happen to  e xisting 
dispensers when used for deliveries of 25 %.  Previously, UL put out a statement that it was up to the local fire 
marshal accep t t he el ectrical system for us e w ith 15 %.  There i s a p rogram t o buy  back some 3 0-year o ld 
equipment.  Some dispensers t hat are c urrently i n use ( standard p umps) were ne ver U L rated or weights a nd 
measures ap proved for E 85.   Mr. J ohnson stated that e thanol tends to  w ash out t he sediment r esulting i n t he 
dispenser giving away some product.  He proposed changing the current reference in Pub 14 from 15 % standard to 
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25 %, noting that he has no data to illustrate the impact of the change.  He indicated that both Gilbarco and Wayne 
are completing tests for E85, but no tests have been conducted for 25 %.  There is not enough ethanol in production 
at the moment and he foresees a gradual increase in the amount of 25 % fuels.  He is concerned that the limits will 
go a bove 15  % an d i f weights an d measures apply t he 1 5 % l imit c urrently re ferenced i n N TEP C Cs, then all 
dispensers will be tagged and place out of service. 
 
In its discussion of this issue prior to the 2009 Sector meeting, the NTEP Measuring Laboratories took the position 
that i t i s accep table f or a device t o b e u sed with pr oduct u p t o 15  % o xygenate with t esting o f o nly gasoline; 
however, for blends above this percent, the device must be retested with the higher percentage blends.  Mr. Wotthlie 
(MD) noted concerns on the part of the labs that there is no data available to illustrate the impact on the dispenser’s 
performance o f t he higher b lends.  Mr. Butler (NC) also co mmented t hat s ome i n t he r oom b elieve t hat higher 
blends should be considered an alcohol and that alcohol and gasoline are treated differently in the current product 
tables.  Several lab representatives also commented that, if a supporting statement can be obtained from UL, EPA, 
and other relevant bodi es to say t here will not be a  problem with the e xisting dispensers, they might be able to 
accept the 25 % limit. 
 
Decision:  After discussing this issue, the Sector was unable to reach agreement on the propose change.  The Sector 
expressed i ts ap preciation t o Mr. Johnson f or i nformation r egarding recent ch anges to th e u pper li mit that 
Underwriters Laboratories (UL) has specified for levels of oxygenates in oxygenated fuel blends.  The Sector agreed 
that this should remain an information item on the Sector’s agenda. 
 

6. E lectr onic L inear ization for  Positive Displacement M eter s 
 
Source: Mr. Maurice Forkert, Tuthill Transfer Systems 
 
Purpose:  The Sector received a proposal to establish more definitive criteria for electronic linearization internal to 
positive displacement meters.  T his item is included on the Sector’s agenda to allow for review and discussion of 
proposed criteria. 
 
Background/Recommendation:  Mr. Forkert (Tuthill T ransfer S ystems) submitted a r equest f or t he S ector t o 
consider ad ding cr iteria t o N CWM Pub 14 f or e lectronic lin earization i nternal to  p ositive d isplacement meters, 
noting t hat there i s ap parently no r egulation f or t his f eature.  Mr. Forkert s uggested considering M easurement 
Canada’s “Approval P rocedure for L inearization F unctions I ncorporated i n M easuring S ystems” ( Document 
Number VO -AP-037) a s t he ba sis for t he c riteria, pr ovided t here i s n o o bjection b y M easurement Canada o r 
copyright violation by doing so. 
 
A copy of Mr. Forkert’s letter proposing this addition along with the Measurement Canada document was included 
as an attachment to the Sector’s 2009 Agenda and is included in Appendix F to this Summary. 
 
Mr. Forkert suggested the following revisions to the Measurement Canada document: 
 

• Section 1.2. Scope 
 
Add paragraph to the “Scope” o f the document as  shown below.  This paragraph would b ring e lectronic 
output PD meters, turbine meters, etc. that do not have a shaft output on equal requirements as other meters 
that currently incorporate electronics in the measuring device.   

 
1.2 Scope 
 
This p rocedure applies to pulse p rocessing electronic devices incorporating the l inearization of the pulse 
per unit volume versus pulse frequency.  T his includes all flow computers, electronic registers, correction 
devices and supporting software external to the measuring device.  T he tests verify the proper functioning 
and accuracy of the linearization schemes. 
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For p rocessing el ectronic d evices i ncorporating t he l inearization o f t he p ulse p er u nit t hat i s within t he 
measuring device, the results of the device accuracy and endurance tests will verify the complete measuring 
device cap abilities.  T he linearization e lectronics o f t he measuring d evice must b e p rotected f rom 
tampering a nd fraud utilizing a p hysical s eal.  N o s eparate t ests o n p arts o f t he measuring d evice ar e 
required. 

 
• 2.1. Equipment Requirements. 

 
This s ection n eeds t o b e reviewed by the work group developing c riteria for electronics.  When Tuthill 
tested t heir l inearization b oard i n C anada, t hey had p roblems b ecause t heir D ual Channel P ulser “ off” 
position of the pulse did not go close enough to zero volts.  Tuthill furnished a dual channel pulser that goes 
down to within 0.2 volts in the “off” part of the pulse and then the Measurement Canada counters worked 
fine. 
 

• Section 2.5.1. and 2.5.3. 
The word “devices” should be “EUT.” 
 

• Section 2.6.2.1. and 2.6.2.3. 
Do not limit “meter Factors” to 4 or 5 points.  See proposed revisions to 2.6.2.5. below as a method to test 
all points for which the device is capable. 
 

• Section 2.6.2.5. 
Delete runs number 2 through number 5 and replace with: 
 
2. Select frequencies that result in flow rates that lie between each pair of points programmed in Section 

2.6.2.3.  Test at each frequency. 
 
Change Run number 6 to number 3. 
 

• Factor Limit 
The limit of 3 to 5 factors should be changed to cover any number of factors. 

 
Discussion:  Mr. Forkert explained that hi s company had introduced a meter i nto the market with a l inearization 
board an d was ad vised b y t he weights a nd measures authority that th ere were n o r egulations to  a ddress t hat 
component.  He r ecommended including t he feature a s a llowable i n t he r egister a nd to n ot r equire a s eparate 
evaluation of this component.  He explained that the part could not be removed or modified without breaking a seal.  
He al so r equested that th e e -linearization feature be co nsidered as  part o f t he meter j ust as  t he p ulse o utput 
component is looked at as part of the meter.   
 
Mr. Oppermann (Weights and Measures Consulting) commented that industry wants to be able to use e-linearization 
as a means to improve the performance of a meter and noted that this has been done for years with scales and load 
cells.  Provided the performance is within acceptable levels, it should not matter how this is accomplished. 
 
In discussing this issue, reference was made to NCWM Pub 14 Policy G. Range of Data Points, which addresses the 
use o f “multi-point calibration.”  T his policy specifies t hat “multi-point calibration” must be “blind a nd integral” 
which, according to the policy, is intended to mean it is programmed during the manufacture of the device and is not 
accessible in the field.  The policy also prohibits multi-point calibration from being used as a means to establish the 
minimum turn down ratios o f 5:1 or  10:1; however, i t does a llow the feature to be  used to extend the measuring 
range beyond the minimum ratios.  In discussing how this policy is to be applied in conjunction with Mr. Forkert’s 
example, there were questions regarding the use of the term “blind and integral.”  Several members noted that a 
better definition of  the term is needed in or der t o ensure consistent understanding of t he term and i ts use in the 
application of requirements. 
 
Mr. Forkert noted a distinction in his scenario is that they want the e-linearization feature to be considered a part of 
the meter, much a s o ne would c onsider o ther components of t he d evice.  Understanding that t he e -linearization 
feature is used to individually program each meter at the factory, some NTEP laboratory representatives expressed 
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concerns a bout t he p ossibility o f i nterchanging p arts in t he f ield an d t he i mpact o n m eter p erformance an d 
questioned what means would be provided to deter field replacements.  Some manufacturers noted that this should 
be viewed no differently than replacing other metrologically significant parts in the field; for example, meters are 
not shipped back to the factory for replacement o f a r otor and replacement o f the e -linearization board should be 
viewed i n t he s ame light.  I t i s up t o the user/installer t o en sure co ntinued co mpliance with accu racy an d o ther 
requirements. 
 
There were also questions during the discussion regarding whether or not the e-linearization feature should be listed 
as a feature on the CC.  Some pointed out that other device types use metrologically significant components that can 
be r eplaced in t he f ield when p roblems ar e e ncountered.  Repairs, ad justments, o r c hanges to these f eatures a re 
generally o bvious o r d etectable.  Mr. Patoray, (Consultants o n C ertification) gave several examples o f weighing 
device applications such as load cells (which are not repairable in the field), junction boxes (which can be protected 
by a security seal), and electronic boards (which are completely replaced when they fail). 
 
The S ector di scussed de veloping l anguage t o c larify t he a pplication o f P olicy G ., b ut was unable t o r each a 
conclusion at the meeting.  While they did not identify a specific alternative, there was general agreement that the 
electronic linearization that is programmed during the manufacture of a d evice should not be readily accessible in 
the field without breaking an approved seal.  The NTEP Labs expressed concern regarding the unique nature of the 
programming and how interchange of the e-linearization board would be controlled in the field.  The Sector agreed 
that this issue requires additional work that would best be accomplished by a small work group. 
 
Decision:  The S ector ag reed t hat a s mall work g roup co mprised o f t he f ollowing i ndividuals b e es tablished t o 
further develop this issue for the Sector’s review. 
 

Chairman: Mr. Steve Patoray 
Work Group Members: Mr. Maurice Forkert 

Mr. Mike Frailer 
Mr. Mike Guidry 
Mr. Dmitri Karimov 
Mr. Rich Miller 
Mr. Ken Smith 

 
The WG was tasked with the following: 
 

1) Clarify Policy G. Range of Data Points by bouncing ideas off of Mike Frailer for: 
a. Defining w hat is m eant by m ulti-point calibration s hall b e “blind a nd i ntegral” to t he measuring 

element. 
b. Clarifying what is meant by multi-point calibration shall be not “accessible” in the field. 
 

2) Develop Language in P olicy G . Range o f D ata P oints to  Allow for U niform I nterpretation a nd 
Application of the Criteria by the United States and Canadian Stakeholders by February 2010, including 
a. Where necessary to clarify the intent of the criteria: 

i. Modify Language 
ii. Define Terminology 

 
3) Review and Discuss Modifications to Policy G. at the March 2010 NTEP Measuring Lab Meeting 

 

7. Next M eeting 
 
Source: NTETC Measuring Sector 
 
Background/Discussion:  The Sector was asked to develop a proposed date and location for the next meeting.  The 
Sector agreed that holding the meeting in conjunction with the SWMA is still acceptable. 
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Decision:  The Sector agreed to  r ecommend to  th e N TEP C ommittee th at th e next Sector meeting b e h eld i n 
conjunction with the 2010 Southern Weights and Measure Association meeting, which is tentatively scheduled to be 
held i n South Carolina.  T he N CWM i s a sked t o c ommunicate with t he S WMA r egarding it s p ast d ifficulties 
booking lodgings for the Sector meetings and ask for assistance to prevent these difficulties in the future. 
 
 
Additional Items as Time Allows: 
 
The NCWM S&T Committee would appreciate input from the Measuring Sector on the following measuring-related 
issues on its agenda.  If time permits, the Measuring Sector was asked for comments on these issues.  In the interest 
of b revity, t he narrative for each item was abbreviated.  F ull d escriptions of the ite ms can be found i n t he S&T 
Committee’s 2009 Interim Report and 2010 Interim Agenda.  
 

8. G -S.1. M ar king (Softwar e) 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to NIST 
Handbook 4 4 G eneral Code p aragraph G -S.1. I dentification an d p rovide co mments t o as sist t he N CWM S &T 
Committee in its deliberations on these proposals. 
 
Background:  The S &T C ommittee i s c onsidering c hanges t o NIST H andbook 44 G eneral Code pa ragraph 
G-S.1. Identification to better address software-based systems.  The Committee has considered multiple proposals 
under this item. 
 
Recommendation:  A copy of the most recent proposal to modify G-S.1. was included in the 2009 Sector Agenda 
(see also the 2009 Final S&T Report).  The Sector was asked to provide input to the S&T Committee on this issue. 
 
Discussion:  During the 2009 S ector meeting, Mr.  Patoray, (Consultants on Certification) noted that an  updated 
version o f t he p roposal f rom t he Software Sector i s now available.  I n t he more r ecent v ersion, s oftware-based 
devices must h ave a  v ersion n umber f or bot h bu ilt-for-purpose a nd n ot-built-for pu rpose de vices.  T he v ersion 
number can be  included in a  “look-up” menu.  A serial number could be  required for a  built-for-purpose device.  
Additional work is being done on definitions and the Sector is encountering a significant amount of opposition from 
the general weighing industry whose members hold a large number of CCs. 
 
Mr.  Wotthlie (MD) made comment that the previous version of the proposal (prior to the one with the most recent 
modifications) was reasonable.  The latest changes by the Software Sector include requirements for hard marking 
which do not seem reasonable. 
 
Decision:  While the Sector briefly discussed this item, it did not have comments to offer the S&T Committee. 
 

9. G -S.8.1. A ccess to C alibr ation and C onfigur ation A djustments, Pr oposed C hanges to 
L anguage 

 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to NIST 
Handbook 44 General Code paragraph G-S.8. Sealing and associated paragraphs and provide comments to assist the 
NCWM S&T Committee in its deliberations on these proposals. 
 
Background:  The S&T Committee has considered multiple proposals to modify and expand NIST Handbook 44 
General C ode p aragraph G-S.8. P rovision f or S ealing E lectronic A djustable C omponents an d as sociated 
subparagraph G-S.8.1. Multiple Weighing or Measuring Elements that Share a Common Provision for Sealing.  The 
Committee agreed that if a d evice designed for commercial applications is capable of being “sealed” while leaving 
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available ei ther external or remote access to  the calibration or configuration mode, it i s c learly in violation of the 
current G -S.8. P rovision for S ealing E lectronic Adjustable Components a nd General Code p aragraph 
G-S.2. Facilitation of Fraud and, therefore, no change to the existing language is needed.  However, because of the 
ongoing disagreement on the interpretation of G-S.8. among the NTEP laboratories, the Committee agreed to make 
changes to the proposal based on the concerns raised during multiple open hearings.   
 
Although multiple i terations of p roposed l anguage have been s ubmitted, r eviewed, an d d iscussed, a t t he 2009  
NCWM Interim Meeting, the Committee concluded that the item is not ready for a vote.  However, the Committee 
decided to maintain the i tem on i ts agenda in anticipation that language would be developed by the 2010 I nterim 
Meeting. 
 
During the 2009 NCWM Annual Meeting, the S&T Committee received comments during the open hearing that no 
action may be needed and that the existing language in HB 44 is sufficient.  Additional comments indicated that 
other pr oposals a re ov erly c omplex.  O regon a nd M aryland be lieve t hat a mended r equirements for s ealing ar e 
needed by the NTEP labs and field officials in order to consistently interpret and apply sealing requirements.   
 
The Committee believes that all parties agree with the intent of the proposal.  B oth the WMD and SMA proposals 
include l anguage t hat r estates t he e xisting l anguage i n G-S.8., b ut is  e ssentially r eformatted f or c larification.  
Additionally, bot h pr oposals include n ew r equirements for pr oviding i ndications when a de vice is i n a djustment 
mode.  WMD proposed further language to address devices that may have more that one method of sealing.   
 
Recommendation:  Proposals considered by the Committee were included in the 2009 Sector agenda (and are also 
available as p art of the S&T Committee’s 2 009 Interim and Final Reports).  The Sector was asked for technical 
input on this issue that could be provided to the S&T Committee to help them in their assessment of the proposed 
changes. 
 
Discussion:  The Sector briefly discussed this issue, giving examples of how the requirements in paragraph G-S.8. 
have b een ap plied t o measuring d evices.  Mr.  Patoray, (Consultants on C ertification) noted that some weighing 
devices could be left in the calibration mode even though a physical security seal has been affixed and he further 
commented that the term “effective” has been questioned in discussions on this issue. 
 
Most Sector members agreed that the Sector and NTEP measuring labs have consistently understood and applied the 
criteria in paragraph G-S.8.  Mr.  Wotthlie observed that, if the Sector sends a statement to the S&T Committee, it 
should say measuring devices either cannot function in the calibration or configuration mode or it should not be 
possible to seal the device while in that mode.  Mr.  gave the example of the mechanical temperature compensators 
that must be deactivated in order to reapply a security seal; this is considered an acceptable means of security and it 
complies with paragraph G-S.8.  He also noted that the measuring laboratories have been consistently applying this 
requirement.  Mr.  Wotthlie noted that clarification is needed so the weighing labs are consistent in applying these 
requirements.  Even though paragraph G-S.8. is relatively clear, he would suggest only changing a few words for 
clarification. 
 
Decision:  The S ector r eviewed t he p roposed ch anges t o General C ode p aragraph G-S.8.1. c urrently under 
consideration by the NCWM S&T Committee.  The Sector agreed that measuring devices with NTEP CCs have 
been evaluated to either: 
 

(1) not function in the calibration or configuration mode; 
(2) not be sealed in the calibration or configuration mode; or 
(3) clearly indicate the device is in the calibration or configuration mode. 

  
The Sector agreed that these options reflect the intent of General Code paragraph G-S.8. and, because the intent of 
the paragraph is understood and appropriately applied by the measuring community, the Sector recommends that no 
changes be proposed to General Code paragraph G-S.8. 
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10. T emper atur e C ompensation for  L iquid M easur ing Devices C ode 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to the 
NIST H andbook 44 L iquid Measuring D evices C ode t o address t emperature c ompensation for r etail motor-fuel 
devices and to provide comments to assist the NCWM S&T Committee in its deliberations on these proposals. 
 
Background:  The NCWM S&T Committee is  considering a  p roposal to  modify Section 3.30. Liquid-Measuring 
Devices (LMD) Code by modifying paragraphs S.2.6., S.2.7.1., S.2.7.3., N.4.1.1.(a) and (b), N.5., UR.3.6.1.1., and 
UR.3.6.1.2., t o a dd n ew pa ragraphs S.1.6.8., S .2.7.2., S .4.3., U R.3.6.1.3., a nd U R.3.6.4., a nd t o r enumber o ther 
existing paragraphs as appropriate to recognize temperature compensation for retail devices. 
 
Based on comments heard from the floor at the 2009 NCWM Annual Meeting, the S&T Committee acknowledged 
that additional work may be  needed t o specific sections of the proposed c hanges to t he code.  Points r aised and 
discussed by the Committee include the following: 
 

• There was a question of whether to reference “15 °C” or “15.56 °C.”  The Committee agreed that industry 
practice h as b een to u se “15 °C” a nd t hat t his i s the r eference u sed i nternationally; c onsequently, t hey 
believe it should be kept as “15 °C.”  This is also supported by the L&R Committee’s 2009 Interim Report 
which r eferences a statement b y t he Met er Man ufacturers’ Association i ndicating t hat 1 5 °C i s used 
internationally and industry would likely follow that convention should SI units be used. 

• Clarification i s n eeded for t he d ifferences b etween wholesale d evices a nd systems.  In qu estion were 
paragraph S.1.6.8. Representations f rom D evices w ith Temperature Compensation and paragraph 
S.2.7.2. Display of Temperature. 

• Clarification i s needed f or how S.2.7.2. applies t o electronic registers that can o nly indicate i n terms of 
compensated quantities when the compensator is activated; the compensator would need to be activated and 
an additional run completed in order to view an uncompensated reading. 

• Review t he use of the t erm “invoice” and co nsider if the t erm i s well understood f or retail t ransactions 
which have typically used terminology such as “printed receipt” or recorded representation. 

• Review the language in the VTM code under Item 331-2 and consider where changes might be needed to 
ensure consistency for the conditions and period of use for this feature. 

 
The C ommittee d ecided t o k eep t he s tatus o f t his i tem a s an  “Information” i tem a nd ack nowledges t hat s ome 
jurisdictions are already facing the imminent possibility of temperature-compensated retail motor-fuel equipment in 
their jurisdictions.  T he Committee believes that these standards are necessary whether or not the issue of a model 
method sale regulation is adopted in NIST Handbook 130 since weights and measures jurisdictions may decide to 
permit this equipment based upon their individual State laws or regulations. 
 
Recommendation:  Proposed changes to the Liquid-Measuring Devices Code currently under consideration by the 
NCWM S &T Committee were i ncluded i n t he 2009 Sector agenda ( and ar e al so a vailable as  p art o f t he S &T 
Committee’s 2009 Interim and Final Reports).  At its 2009 meeting, the Sector was asked for technical input on this 
issue that could be provided to the S&T Committee to help them in their assessment of the proposed changes. 
 
Discussion:  Mr. Karimov (Liquid C ontrols) noted t hat he qu estioned h ow paragraph S .2.7.3. w ould apply w ith 
regard t o t he s imultaneous d isplay o f net a nd g ross v olumes, p articularly for eq uipment t hat d elivers m ultiple 
product types and product types under both compensated and uncompensated conditions.  Other Sector members 
agreed that paragraph S.2.7.3. as modified would not require simultaneous display of net and gross volume.  The 
Sector agreed that the gross and net volumes should not be required to be simultaneously displayed. 
 
Mr.  Wotthlie encouraged manufacturers to carefully review the proposed changes to ensure that the changes would 
not negatively affect their equipment.  B y identifying changes early in the process, this can avoid having to revisit 
the requirements after they have already been adopted in Handbook 44. 
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The Sector also had a great deal of discussion on proposed paragraph UR.3.6.1.1. Use of Automatic Temperature 
Compensation regarding temperature compensator and nontemperature compensated meters where the delivery is 
temperature compensated.  Mr. Wotthlie (MD) suggested that a search needs to be done for the terms “retail” and 
“wholesale” to ensure that they have been inserted or deleted as appropriate to reflect the expanded application.  A 
related question was r aised by Mr. Oppermann ( Weights a nd M easures Consulting) regarding ho w revised 
paragraph U R.3.6.1.3. Recorded R epresentations ( Invoices, Receipts, a nd B ills o f Lading) ( formerly num bered 
UR.3.6.1.2.) was intended to apply in applications where the sale is to the end user. 
 
Decision:  The Sector discussed the proposed changes to the LMD Code to recognize temperature compensation for 
retail motor-fuel devices, particularly paragraph UR.3.6.1.1. Use of Automatic Temperature Compensation; 
however, it had no specific comments to forward to the S&T Committee. 
 

11. T .2.1. T oler ances – V ehicle-T ank M eter s (V T M s) 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to the 
tolerances i n N IST H andbook 4 4 V ehicle T ank M eters C ode p aragraph T .2.1. A utomatic T emperature-
Compensating Systems devices and to provide comments to assist the NCWM S&T Committee in its deliberations 
on these proposals. 
 
Background:  The S&T C ommittee continues to consider the following proposed changes t o decrease the ATC 
tolerances on VTMs. 
 

T.2.1.  A utomatic Temperature-Compensating Systems. The difference between the meter error (expressed 
as a p ercentage) for r esults determined with a nd without t he au tomatic temperature-compensating s ystem 
activated shall not exceed: 
 

(a) 0.4
 

0.2 % for mechanical automatic temperature-compensating systems; and 

(b) 0.2
 

0.1 % for electronic automatic temperature-compensating systems. 

The delivered quantities for each test shall be approximately the same size.  T he results of each test shall be 
within the applicable acceptance or maintenance tolerance. 
(Amended 201X) 

 
The Committee requested data ( in addition to that provided by the submitter) to  be submitted in e ither support or 
opposition to the proposed changes.  At the 2009 Annual Meeting, the Committee reported that it received additional 
VTM test data from the State of Maine.  This data supports the proposed change to the tolerances; the change would 
not impact the co mpliance rate f or t he devices included i n these tests.  The C ommittee noted that to d ate it has 
received only data in support of the proposed change. 
 
The Committee heard opposition from the Meter Manufacturers Association and received a letter from David Rajala 
(Veeder-Root) expressing similar co ncerns over the p roposed change to the tolerances.  B oth expressed co ncerns 
over the test procedures and test equipment that might be used by some jurisdictions, noting that, should non-NIST 
traceable thermometers or improper test procedures be used, the proposed tolerances would be too small. 
 
Recommendation:  The Committee asks for additional input from the Measuring Sector regarding these proposed 
changes.  Data in support or opposition of the changes would be appreciated. 
 
Decision:  Time did not permit the Sector to discuss these proposed changes.  Consequently, the Sector took no 
position on this proposal. 
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12. W ater  M eter s – T est Dr aft Sizes, R epeatability T ests, and T oler ance V alues 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review proposed changes to the 
NIST Handbook 44 Water Meters Code for test draft sizes, repeatability test criteria, and tolerances values and to 
provide comments to assist the NCWM S&T Committee in its deliberations on these proposals. 
 
Background:  The S&T Committee has reviewed multiple proposals to modify the test procedures and tolerances 
associated with testing water meters under NIST Handbook 44 Section 3.36. Water Meters Code.  These proposals 
were included on the Committee’s 2009 agenda under Information Item 336-3 N.3. Test Drafts a nd N.4. Testing 
Procedures a nd D eveloping Item.  The water m eter m anufacturers who s ubmitted t he pr oposed c hanges have 
expressed concerns that the test draft sizes for some tests are not adequate and may result in erroneous test results.  
These manufacturers are also proposing that the test procedures and draft sizes be aligned with the standards of the 
American Water Works Association (AWWA). 
 
At the 2009 NCWM Annual Meeting, the S&T Committee reported receiving additional data from the water meter 
manufacturers; a comparison of current H44 requirements, AWWA standards, and the proposed changes; comments 
from NIST WMD; and excerpts from corresponding international standards.  
 
The above information as well as correspondence between the water meter manufacturers and the S&T Committee 
is available upon request from the Sector technical advisor and S&T Committee technical advisor, Ms. Butcher. 
 
The Committee recently received eight additional alternate proposals from five water meter manufacturers.  These 
proposals ar e b eing d iscussed b etween t he five manufacturers, t he S tate o f California D ivision o f M easurement 
Standards (represented on the S&T Committee by Ms. Kristin Macey), and several California counties (including 
2010 S&T Committee Chairman, Mr. Brett Saum, San Luis Obispo County, CA).  The S&T Committee anticipates 
receiving an update of these eight revisions from the fall regional weights and measures associations. 
 
Recommendation:  The Sector was asked to provide any comments regarding this issue to the S&T Committee. 
 
Decision:  Time did not permit the Sector to discuss these proposed changes.  Consequently, the Sector took no 
position on this proposal. 
 

13. Dr aft C ode Section 3.3X . H ydr ogen G as-M easur ing Devices 
 
Source: NCWM S&T Committee 
 
Purpose:  This item is included on the Sector’s agenda to allow for the Sector to review a draft code being proposed 
for i nclusion i n N IST H andbook 44 t o a ddress c ommercial hy drogen gas-measuring de vices a nd t o pr ovide 
comments to assist the NCWM S&T Committee in its deliberations on these proposals. 
 
Background:  The N CWM S &T C ommittee’s Agenda a dded a  n ew ite m to  its  D eveloping I tem in 2008  to 
recognize work being done to develop a code for commercial hydrogen gas-measuring devices by the U.S. National 
Work Group (USNWG) for the Development of Commercial Hydrogen Measurement Standards.  T he WG, which 
presently i ncludes weights an d measures o fficials, manufacturers an d users o f hydrogen measuring d evices, an d 
federal ag ency r epresentatives, continues t o look for in put a nd p articipation f rom the weights a nd measures 
community in the development of the code and associated test procedures.  The most current version of the draft 
code can be found on NIST WMD’s home page at http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-
Hydrogen-Measurement-Standards.cfm.  T his web p age i s a r esource f or t he U .S. weights an d measures an d 
hydrogen c ommunity r egarding t he l atest i nformation a nd s tatus o f ong oing work t o de velop u niform a nd 
appropriate legal metrology standards for commercial hydrogen measurements. 
 

http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-Hydrogen-Measurement-Standards.cfm�
http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-Hydrogen-Measurement-Standards.cfm�
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At its August 2009 meeting, the USNWG on H ydrogen agreed that the code is ready to propose for adoption as a 
tentative code, with the caveat that some additional verification needs to be completed over the coming months to 
validate the proposed tolerances and test notes. 
 
Recommendation:  This i tem was included on the Sector’s agenda to make the Sector aware of the work and to 
encourage input and participation from Sector members.  A copy of the most recent draft code was provided to the 
Sector for reference. 
 
Decision:  Time did not permit the Sector to discuss these proposed changes.  Consequently, the Sector took no 
action on this item.  T his item was included on the Sector’s agenda to  make the Sector aware of the work and to 
encourage input and participation from Sector members. 
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Appendix A 
NTETC Measuring Sector (MS) 

Action List – October 2009 
  

Responsible Party 
 

Task 
 

Details 
 

Deadline 
1 Mike Keilty working 

with interested Sector 
members 

Refine the example for a 
“separated technology” 
proposal and circulate it for 
review. 

<Integrate the separated 
technology proposal 
with that presented at 
the 2009 Sector 
meeting. 

<Circulate the newly 
edited version among 
Measuring Sector 
members. 

December 15, 2009, to 
complete a revised 
example of Policy C. 
 

Discuss revisions with 
interested Sector members. 

<Discuss revision with 
members who are able 
to attend the January 
2010 NCWM Interim 
Meeting. 

<Solicit additional 
comments via electronic 
communication 

January 2010 Interim 
Meeting 

Make additional revisions and 
present draft to the Sector for 
review and approval. 

<Make any additional 
revisions as needed. 

<Distribute revised 
version to Sector. 

2010 Sector Meeting 

3 Metrologically 
Significant 
Characteristics of 
Technologies Work 
Group (WG) 
 
Chair: 
Rodney Cooper 
 
Co-Chair: 
Rich Miller 
 
Work Group: 
Marc Buttler 
Paul Glowacki 
Mike Guidry 
Gordon Johnson 
Dmitri Karimov 
Henry Oppermann 
Steve Patoray 
Dan Reiswig 

Form new MS Metrologically 
Significant Characteristics of 
Technologies Work Group to 
arrive at a uniform, 
appropriate, and clear 
approach for initial, 
subsequent, and additional 
tests for the performance of a 
device technology 

<Create a Short List 
features/options 
affecting the 
metrological 
characteristics of each 
device technology 

<Provide a 1-page 
analysis that briefly 
documents and provides 
the rationale for 
including each 
metrological 
characteristic in the list 

<WG reviews First Draft 
List of significant 
constituents and 
condenses to only 
relevant characteristics

<WG prepares Final List 
for its January 2010 
NCWM Meeting

1 

2 

1

 

December 15, 2009, to 
complete the First Draft 
List that is ready for the 
WG's Review  

2January 15, 2010, for the 
Final List for the WG's 
First Meeting 

3 Mike Keilty 
Tina Butcher 

Coordinate with NCWM to 
enable Metrologically 
Significant Characteristics of 
Technologies Work Group to 
meet briefly at the: (1) January 
2010 NCWM Meeting and (2) 
July 2010 NCWM Meeting 
 

<Contact NTEP Admin 
Director (Don Onwiler) 
for meeting approvals  

 

October 15, 2009 
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Appendix A 
NTETC Measuring Sector (MS) 

Action List – October 2009 
  

Responsible Party 
 

Task 
 

Details 
 

Deadline 
2 Tina Butcher Forward HydroCarbon (HC) 

Vapor Meter Checklist 
developed by CADMS for 
consideration of the NTEP 
CMTE 

<Add  HC Vapor Meter 
Checklist to NCWM 
Pub 14  

<NOTE Input is needed 
on HC Vapor Meter 
Checklist from HC 
Vapor Meter OEMs  

November 1, 2009 

4A Test Criteria for an 
Electronic Indicator 
Submitted Separately 
from a Measuring 
Element for NTEP 
Evaluation 
Work Group: 
Rodney Cooper 
Maurice Forkert 
Dmitri Karimov 
Rich Miller 
Dave Rajala 
Ralph Richter 
 

WG Provides Input on the 
Checklist developed by 
CADMS  

<WG Provides Input to 
Dan Reiswig 1 month 
prior to March 2010 
NTEP Lab Meeting 

 
 

February 2010  
  

4B Checklist Developer: 
Dan Reiswig 

Modify the Checklist for 
Discussion at the March 2010 
NTEP Lab Meeting 

<Dan Reiswig Modifies 
Draft Checklist based on 
Input of the WG 

 

March 2010  
 

4C Checklist Developer: 
Dan Reiswig 

MS Labs Discuss and Make 
Necessary Modification at the 
March 2010 NTEP Lab 
Meeting 

<Dan Reiswig Modifies 
Draft Checklist based on 
Labs' Input from the  
March 2010 NTEP Lab 
Meeting 

 

Late August 2010 Final 
Draft Checklist 
Distributed 1 month prior 
to the Fall 2010 MS 
Meeting 
 

4D Dan Reiswig/Tina 
Butcher 

Finalize the Checklist for the 
2011 NCWM Pub 14 

<Dan Reiswig works with 
Technical Advisor to 
incorporate input from 
Fall 2010 Sector 
meeting. 

<If further Sector review 
is not required, 
Technical Advisor 
submits draft to the 
NTEP Committee to 
consider for 2011 Pub 
14. 

November 1, 2010, MS 
Submits Final Checklist 
for consideration of the 
NTEP CMTE to include 
in the 2011 NCWM Pub 
14 

6A Maurice Forkert 
Mike Frailer 
Mike Guidry 
Dmitri Karimov 
Rich Miller 
Lead: Steve Patoray 
Ken Smith 

Clarify Policy G. Range of 
Data Points 

Bounce ideas off of Mike 
Frailer for: 

(1)  Defining what is 
meant by multi-point 
calibration shall 
be "blind and 
integral"

(2)  Clarifying what is 

 to the 
measuring element 
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Appendix A 
NTETC Measuring Sector (MS) 

Action List – October 2009 
  

Responsible Party 
 

Task 
 

Details 
 

Deadline 
meant by multi-point 
calibration shall be 
not "accessible" in 
the field 

6B Maurice Forkert 
Mike Frailer 
Mike Guidry 
Dmitri Karimov 
Rich Miller 
Lead: Steve Patoray 
Ken Smith 

Develop Language in Policy 
G. Range of Data Points to 
Allow for Uniform 
Interpretation and Application 
of the Criteria by the U.S. and 
Canadian Stakeholders 

<In Policy G, where 
necessary to clarify the 
intent of the criteria: 
(1) Modify Language 
(2) Define Terminology 

<Review and Discuss 
Modifications to Policy 
G. at the March 2010 
Lab Mtg 

February 2010 

9 Tina Butcher Forward the MS Position on 
the Proposal to Modify HB44 
General Code G-S.8 to the 
2010 NCWM S&T CMTE 

<Measuring Devices with 
CCs have been 
evaluated to either: 
(1) not function in the 

calibration or 
configuration mode 

(2) not be sealed in the 
calibration or 
configuration mode 
or 

(3) clearly indicate the 
device is in the 
calibration or 
configuration mode 

<MS recommends no 
changes to paragraph 
G-S.8 since the intent is 
understood and 
appropriately applied by 
MS members 

November 1, 2009 

 



NTEP Committee 2010 Interim Agenda 
Appendix B – NTETC Measuring Sector - Appendix A – Action List 

 NTEP -B26 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank. 



NTEP Committee 2010 Interim Meeting Agenda 
Appendix B – NTETC Measuring Sector - Appendix B – Proposed Revision to Policy C – Product Family Table 

 NTEP - B27 

Appendix B 
Proposed Revisions to Policy C – Product Family Table, prepared by Mike Keilty, 

Attachment to 2009 Agenda (Agenda Item 1) 
 

C. Product Families for Meters 
 
When submitting a meter for evaluation, the manufacturer must specify the product family and critical parameters 
for which the meter is being submitted.   
 
The product family and the specific product subgroup covered by the Certificate are to be identified on Page 1 of the 
Certificate of Conformance.  More detailed information, including the typical product types found in the subgroup, 
is to be included in the application section of the Certificate. 
 

Table C.1. Tests to be Conducted 
Test A – Products must be individually tested and noted on the Certificate of Conformance. 
Test B - To obtain coverage for a r ange of products within a family:  T est with one product having a l ow specific 
gravity; test with a  second product having a  high specific gravity.  T he Certificate of Conformance will cover a ll 
products in the product family within the specific gravity range tested. 
Test C - To obtain coverage for a range of products within a family:  Test with one product having a low viscosity; 
test with a second product having a high viscosity.  T he Certificate of Conformance will cover all products in the 
product family within the viscosity range tested. 
Test D – To obtain coverage for a p roduct family:  T est with one product in the product family. The Certificate of 
Conformance will cover all products in the family. 
Test E – To obtain coverage for a range of products within a family:  Test with one product having a low kinematic 
viscosity; test with a second product having a high kinematic viscosity.  T he Certificate of Conformance will note 
coverage for all products in the family within the kinematic viscosity range tested. 
Test F  – To obtain coverage for a range of p roducts within a f amily:  Test with o ne product h aving a specified 
conductivity.  T he C ertificate o f Conformance will n ote coverage for al l p roducts i n both o f t he families with 
conductivity equal to or above the conductivity of the tested liquid. 
 

Table C.2. Product Family Test Table 

Mass Meter Product 
Family & Test 
Requirements 

 

Magnetic Flow Meter 
Product 

Family & Test 
Requirements 

Positive Displacement 
Flow Meter Product 

Family & Test 
Requirements 

Turbine Flow Meter 
Product 

Family & Test 
Requirements  

 
Test B 

Normal Liquids 
Includes the following for 

Mass Flow Meters: 
 

Fuels, Lubricants, 
Industrial and Food Grade 

Liquid Oils, 
Solvents 
General, 
Solvents 

Chlorinated, 
Pure Alcohols & Glycols, 
Water (De-mineralized & 

Test F  
Fuels, Lubricants, 

Industrial and Food Grade 
Liquid Oils, 

Solvents 
General, 
Solvents 

Chlorinated, 
Pure Alcohols & Glycols, 
Water (De-mineralized & 

de-ionized), Heated 
Products (above  

50 °C)* 
 

Test C 
Fuels, Lubricants, 

Industrial and Food Grade 
Liquid Oils 

Test E  
Fuels, Lubricants, 

Industrial and Food Grade 
Liquid Oils  

Test C 
Solvents 
General 

Test E  
Solvents 
General 

 

Test C 
Solvents 

Chlorinated 

Test A 
Solvents 

Chlorinated 

Test C 
Alcohols, Glycols, & 
Water Mixes Thereof 

Test E  
Alcohols, Glycols, & 
Water Mixes Thereof 
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Table C.2. Product Family Test Table 

Mass Meter Product 
Family & Test 
Requirements 

 

Magnetic Flow Meter 
Product 

Family & Test 
Requirements 

Positive Displacement 
Flow Meter Product 

Family & Test 
Requirements 

Turbine Flow Meter 
Product 

Family & Test 
Requirements  

de-ionized), Heated 
Products (above  

50 °C)* 
Water (Tap, Potable & 

Nonpotable), Water Mixes 
of Alcohols & Glycols, 
Juices, Beverages, Clear 
Liquid and Suspensions 

Fertilizers, Crop 
Chemicals, Liquid Feeds, 

Chemicals 
 

Test D 
Water (Tap, Potable & 

Nonpotable), Water Mixes 
of Alcohols & Glycols, 
Juices, Beverages, Clear 
Liquid and Suspensions 

Fertilizers, Crop 
Chemicals, Liquid Feeds, 

Chemicals 

 

Test D  
Water 

 

Test D  
Water 

 

Test C 
Clear Liquid  

Fertilizers 

Test A 
Clear Liquid  

Fertilizers 

Test C 
Crop Chemicals (Type A) 

Test A 
Crop Chemicals (Type A) 

Test C 
Crop Chemicals (Type B) 

Test A 
Crop Chemicals (Type B) 

Test C 
Flowables 

Test A 
Flowables 

Test C 
Crop Chemicals (Type C) 

Test A 
Crop Chemicals (Type C) 

Test C 
Crop Chemicals (Type D) 

Test A 
Crop Chemicals (Type D) 

Test C 
Suspension 
Fertilizers 

Test A 
Suspension 
Fertilizers 

Test C 
Liquid Feeds 

Test A 
Liquid Feeds 

Test C 
Chemicals 

Test A 
Chemicals 

 

Test B 
Heated Products (above 50 

°C) 

*See above Test C 
Heated Products (above 50 

°C) 

Test A 
Heated Products (above 

50 °C) 

Test D 
Compressed Liquids  

 

Not Applicable 
 

(conductivity too low) 

Test C 
Fuels and Refrigerants 

Test E 
Fuels and Refrigerants  

Test C 
NH

Test A 
3 NH3 

Test D 
Compressed Gases  

 

Note: CNG is only included in Section 3.37 Mass Flow 
Meters of Handbook 44 CNG 
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Table C.2. Product Family Test Table 

Mass Meter Product 
Family & Test 
Requirements 

 

Magnetic Flow Meter 
Product 

Family & Test 
Requirements 

Positive Displacement 
Flow Meter Product 

Family & Test 
Requirements 

Turbine Flow Meter 
Product 

Family & Test 
Requirements  

Test D 
Cryogenic Liquids and 
Liquefied Natural Gas   

Not Applicable 
(conductivity too low) 

Test A 
Cryogenic Liquids and 

Liquefied Natural Gas – 
 

Test D  
Cryogenic Liquids and 

Liquefied Natural Gas – 
 

1

 

Note: The Typical Products listed in this table are not limiting or all-inclusive; there may be other products and 
product trade names, which fall into a product family.  Water and a product such as stoddard solvent or mineral 
spirits may be used as test products in the fuels, lubricants, industrial, and food- grade liquid oils product family. 

2 

 

The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, usually 4 °C (or 
40 °F) and 1 atm.  The density of water at standard conditions is approximately 1000 kg/m3 (or 998 kg/m3) 

3

 
 Diesel fuel blends (biodiesel) with up to 20 % vegetable or animal fat/oil. 

4

           Centipoise 
 Gasoline includes oxygenated fuel blends with up to 15 % oxygenate.  

         Centistokes   =   --------------------- 
           Specific Gravity 
5

 
 Kinematic viscosity is measured in centistokes.      

Source for some of the viscosity value information is in the Industry Canada - Measurement 
Canada "Liquid Products Group, Bulletin V-16-E (rev. 1), August 3, 1999." 
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Table C.3.  Typical Product Family Characteristics 

Product Families Typical Products Reference Viscosity* (60 °F) 
Centipoise (cP) 

Reference 
Specific Gravity* 

(60 °F) 
Normal Liquids Diesel Fuel  
Fuels, Lubricants, 
Industrial and 
Food Grade 
Liquid Oils 

10 0.72 
Gasoline 0.28 0.72 
Fuel Oil (#1, #2, #3, #4) 8 to 88 0.9 
Kerosene 1.94 0.75 
Light Oil 13.47 0.86 
Spindle Oil   
Lubricating Oils 20 to 1000 0.80 to 0.90 
SAE Grades 192 to 3626 0.9 
Bunker Oil  11,200 0.99 
6 Oil (#5, #6) 66-13,000 0.9 
Crude Oil 3-1783 0.79 to 0.97 
Asphalt 100 to 5000  
Vegetable Oil 133 0.92 
Biodiesel above B20 10.12 0.86 
Avgas 1.5 to 6  
Jet A 1.5 to 6  
Jet A-1 1.36 0.76 
Jet B 1.5 to 6  
JP4 1.02 0.76 
JP5 1.94 0.76 
JP7 
JP8 

1.82 0.76 

Cooking Oils 9.93 0.92 
Sunflower Oil 90.1 0.93 
Soy Oil 90.6 0.93 
Peanut Oil 11 to 110 0.9 to 1.0 
Olive Oil 116.8 0.92 
Corn Oil 4.0 0.91 

Normal Liquids Acetates  
Solvents General 

0.44 0.93 
Acetone 0.34 0.8 
Ethylacetate 1.36 0.96 
Hexane 0.34 0.66 
MEK 0.45 0.81 
Toluene 0.62 0.87 
Xylene 0.86 0.89 

Normal Liquids Carbon Tetra-Chloride  
Solvents 
Chlorinated 

0.99 1.6 
Methylene-Chloride 0.46 1.34 
Perchloro-Ethylene 1 1.6 
Trichloro-Ethylene 0.6 1.47 

Normal Liquids Ethanol  
Alcohols, Glycols 
& Water Mixes 
thereof 

1.29 0.79 
Methanol 0.64 0.80 
Butanol 3.34 0.81 
Isopropyl 2.78 0.79 
Isobutyl 4.54 0.81 
Ethylene glycol 25.5 1.19 
Propylene glycol 54 1.04 
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Product Families Typical Products Reference Viscosity* (60 °F) 
Centipoise (cP) 

Reference 
Specific Gravity* 

(60 °F) 

Water 
Normal Liquids  Tap Water 1.0 1.0 

Deionized 1.0 1.0 
Demineralized 1.0 1.0 
Potable 1.0 1.0 
Nonpotable 1.0 1.0 
Juices 1.0 1.0 
Beverages 1.0 1.0 
Milk 1.0 1.0 

Fertilizers 
Normal Liquids  Clear Liquid Fertilizers 31 to 110 1.17 to 1.44 

Nitrogen Solution 31 to 110 1.17 to 1.44 
28%, 30% or 32% 31 to 110 1.28 to 1.32 
20% Aqua-Ammonia 1.1 to 1.3 0.89 
Urea 1.0 1.89 
Ammonia Nitrate 11.22 1.16 to 1.37 
N-P-K solutions  1.2 to 1.4 
10-34-0 48 1.39 
9-18-9  1.32 

Crop Chemicals (Type A) 
Normal Liquids  Herbicides 4 to 400 0.7 to 1.2 

Round-up 
Touchdown 
Banvel 
Treflan 
Paraquat 
Prowl 

Crop Chemicals (Type B) 
Normal Liquids  Fungicides 0.7 to 100 0.7 to 1.2 

Insecticides 
Adjuvants 
Fumigants 

Flowables 
Normal Liquids  Dual 20 to 900 1 to 1.2 

Bicep 
Marksman 
Broadstrike 
Doubleplay 
Topnotch 
Guardsman 
Harness 

Crop Chemicals (Type C) 
Normal Liquids  Fungicides 20 to 900 1 to 1.2 

Crop Chemicals (Type D) 
Normal Liquids  Micronutrients 20 to 1000 0.9 to 1.65 

Suspension Fertilizers  
Normal Liquids  3-10-30 

 
100 to 1000 0.9 to 1.65 

4-4-27 20 to 215 0.9 to 1.65 

Liquid Feeds 
Normal Liquids  Liquid Molasses 8640 1.25 

Molasses plus Phos Acid 
and/or Urea (Treacle) 

2882 1.1 to 1.3 

 
Normal Liquids

 
 Chemicals Sulfuric Acid 

 
1.49 

 
1.83 

Hydrochloric Acid 0.80 to 1. 0 1.1 
Phosphoric Acid 161 1.87 
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Product Families Typical Products Reference Viscosity* (60 °F) 
Centipoise (cP) 

Reference 
Specific Gravity* 

(60 °F) 
Bunker C Heated Products 11,200 1.99 
Asphalt 100 to 5000  

Fuels and Refrigerants NH
Compressed Liquids  LPG 

3 
  

Propane 0.098 0.504 
Butane 0.19 0.595 
Ethane   
Freon 11 0.313 1.49 
Freon 12 0.359 1.33 
Freon 22 1.99 1.37 
Anhydrous Ammonia 0.188 0.61 
Compressed Natural Gas 
(CNG) 

Compressed Gases  0.6 to 0.8 (1=Air) 

Liquefied Oxygen Cryogenic Liquids and 
Liquefied Natural Gas 

0.038 0.66 
Nitrogen 1.07 0.31 
Liquefied Natural Gas   

 
*Reference fluid properties are not all inclusive and are representative examples only. 
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Appendix C 
 

Proposed Revisions to NCWM Publication 14, Policy C, Product Families for Meters – 
By Henry Oppermann and Mike Keilty Following October 2009 Sector Meeting 

 
C. Product Families for Meters 
 
When submitting a meter for evaluation, the manufacturer must specify the product family and critical parameters for which the meter is being submitted.   
 
The product family and the specific product subgroup covered by the Certificate are to be identified on Page 1  of the Certificate o f Conformance.  M ore detailed information, 
including the typical product types found in the subgroup, is to be included in the application section of the Certificate. 
 

Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

Test B:  To cover a range of the following 
products, test with one product having a low 
specific gravity and test with a second product 
having a high specific gravity.  The Certificate 
of Conformance will cover all products in all 
product categories listed in the table

Test F – To cover a range of the following 
products, test with one product having a 
specified conductivity.  The Certificate of 
Conformance will cover all products in both 
of the families with conductivity equal to or 
above the conductivity of the tested liquid.  within 

the specific gravity range tested. 

Test C - To cover a range of products 
within each product category, test 
with one product having a low viscosity 
and test with a second product having a 
high viscosity within each category.  
The Certificate of Conformance will 
cover all products in the product 
category

Test E – To cover a range of products 

 within the viscosity range 
tested. 

within each product category, test 
with one product having a low 
kinematic viscosity and test with a 
second product having a high 
kinematic viscosity within each 
category.  The Certificate of 
Conformance will cover all products 
in the product category within the 
kinematic viscosity range tested. 

Typical 
Products 

Specific 
Gravity* 
(60 °F) 

Product 
Category 

Typical 
Products 

Product 
Category 

Product Category: Fuels, Lubricants, 
Industrial and Food Grade Liquid Oils 
(FL&O) 

Product Category: Fuels, Lubricants, 
Industrial and Food Grade Liquid Oils 
(FL&O) 

Asphalt  FL&O Gasoline FL&O Typical 
Products 

Reference 
Viscosity* (60 F) 

Typical 
Products 

Reference 
Viscosity* 

(60 °F) 
Asphalt  Heated  JP4 FL&O  Centipoise (cP)  Centipoise (cP) 
Avgas  FL&O Jet A-1 FL&O Gasoline 0.28 Gasoline 0.28 
Jet A  FL&O JP7 & JP8 FL&O JP4 1.02 JP4 1.02 
Jet B  FL&O Kerosene FL&O Jet A-1 1.36 Jet A-1 1.36 
Spindle Oil  FL&O JP5 FL&O JP7 & JP8 1.82 JP7 & JP8 1.82 
Adjuvants 0.7 to 1.2 CC Corn Oil FL&O Kerosene 1.94 Kerosene 1.94 
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Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

Banvel 0.7 to 1.2 CC Cooking Oils FL&O JP5 1.94 JP5 1.94 
Fumigants 0.7 to 1.2 CC Diesel Fuel FL&O Corn Oil 4 Corn Oil 4 
Fungicides 0.7 to 1.2 CC Biodiesel above B20 FL&O Cooking Oils 9.93 Cooking Oils 9.93 
Herbicides 0.7 to 1.2 CC Light Oil FL&O Diesel Fuel 10 Diesel Fuel 10 
Insecticides 0.7 to 1.2 CC Sunflower Oil FL&O Biodiesel above 

B20 
10.12 Biodiesel above 

B20 
10.12 

Paraquat 0.7 to 1.2 CC Soy Oil FL&O Light Oil 13.47 Light Oil 13.47 
Prowl 0.7 to 1.2 CC Olive Oil FL&O Sunflower Oil 90.1 Sunflower Oil 90.1 
Round-up 0.7 to 1.2 CC Vegetable Oil FL&O Soy Oil 90.6 Soy Oil 90.6 
Touchdown 0.7 to 1.2 CC Bunker Oil  FL&O Olive Oil 116.8 Olive Oil 116.8 
Treflan 0.7 to 1.2 CC Avgas FL&O Vegetable Oil 133 Vegetable Oil 133 
Ammonia 
Nitrate 

1.16 to 1.37 Fert Jet A FL&O Bunker Oil  11,200 Bunker Oil  11,200 

Crude Oil 0.79 to 0.97 FL&O Jet B FL&O Avgas 1.5 to 6 Avgas 1.5 to 6 
Lubricating 
Oils 

0.80 to 0.90 FL&O Asphalt FL&O Jet A 1.5 to 6 Jet A 1.5 to 6 

Peanut Oil 0.9 to 1.0 FL&O Peanut Oil FL&O Jet B 1.5 to 6 Jet B 1.5 to 6 
Hexane 0.66 Sol Gen SAE Grades FL&O Asphalt 100 to 5000 Asphalt 100 to 5000 
Diesel Fuel 0.72 FL&O Lubricating Oils FL&O Peanut Oil 11 to 110 Peanut Oil 11 to 110 
Gasoline 0.72 FL&O Crude Oil FL&O SAE Grades 192 to 3626 SAE Grades 192 to 3626 
Kerosene 0.75 FL&O 6 Oil (#5, #6) FL&O Lubricating Oils 20 to 1000 Lubricating Oils 20 to 1000 
Jet A-1 0.76 FL&O Fuel Oil (#1, #2, #3, 

#4) 
FL&O Crude Oil 3 to 1783 Crude Oil 3 to 1783 

JP4 0.76 FL&O Spindle Oil FL&O 6 Oil (#5, #6) 66 to 13,000 6 Oil (#5, #6) 66 to 13,000 
JP5 0.76 FL&O Acetone Sol Gen Fuel Oil (#1, #2, 

#3, #4) 
8 to 88 Fuel Oil (#1, #2, 

#3, #4) 
8 to 88 

JP7 
JP8 

0.76 FL&O Hexane Sol Gen Spindle Oil  Spindle Oil  

Ethanol 0.79 Alc Gly Acetates Sol Gen Product Category: Solvents General 
(Sol Gen) 

Product Category: Solvents General 
(Sol Gen) 

Isopropyl 0.79 Alc Gly MEK Sol Gen Typical  
Products 

Reference 
Viscosity* (60 °F) 

Typical 
Products 

Reference 
Viscosity* 

(60 °F) 
Acetone 0.8 Sol Gen Toluene Sol Gen  Centipoise (cP)  Centipoise (cP) 
Methanol 0.80 Alc Gly Xylene Sol Gen Acetone 0.34 Acetone 0.34 



NTEP Committee 2010 Interim Meeting 
Appendix B – NTETC Measuring Sector - Appendix C – Proposed NCWM Pub 14 Policy Revisions 

 NTEP - B35 

Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

Butanol 0.81 Alc Gly Ethylacetate Sol Gen Hexane 0.34 Hexane 0.34 
Isobutyl 0.81 Alc Gly Methylene-Chloride Sol Chl Acetates 0.44 Acetates 0.44 
MEK 0.81 Sol Gen Trichloro-Ethylene Sol Chl MEK 0.45 MEK 0.45 
Biodiesel above 
B20 

0.86 FL&O Carbon Tetra-
Chloride 

Sol Chl Toluene 0.62 Toluene 0.62 

Light Oil 0.86 FL&O Perchloro-Ethylene Sol Chl Xylene 0.86 Xylene 0.86 
Toluene 0.87 Sol Gen Methanol Alc Gly Ethylacetate 1.36 Ethylacetate 1.36 
20 % Aqua-
Ammonia 

0.89 Fert Ethanol Alc Gly Product Category:  Solvents 
Chlorinated (Sol Chl) 

Product Category:  Alcohols, 
Glycols & Water Mixes Thereof  
(Alc Gly) 

Xylene 0.89 Sol Gen Isopropyl Alc Gly Typical 
Products 

Reference 
Viscosity* (60 F) 

Typical 
Products 

Reference 
Viscosity* (60 F) 

6 Oil (#5, #6) 0.9 FL&O Butanol Alc Gly  Centipoise (cP)  Centipoise (cP) 
Fuel Oil (#1, 
#2, #3, #4) 

0.9 FL&O Isobutyl Alc Gly Methylene-
Chloride 

0.46 Methanol 0.64 

SAE Grades 0.9 FL&O Ethylene glycol Alc Gly Trichloro-
Ethylene 

0.6 Ethanol 1.29 

Corn Oil 0.91 FL&O Propylene glycol Alc Gly Carbon Tetra-
Chloride 

0.99 Isopropyl 2.78 

Cooking Oils 0.92 FL&O Demineralized Water Perchloro-
Ethylene 

1 Butanol 3.34 

Olive Oil 0.92 FL&O Deionized Water Product Category:  Alcohols, Glycols 
& Water Mixes Thereof (Alc Gly) 

Isobutyl 4.54 

Vegetable Oil 0.92 FL&O Asphalt Heated Typical 
Products 

Reference 
Viscosity* (60 °F) 

Ethylene glycol 25.5 

Acetates 0.93 Sol Gen Bunker C Heated  Centipoise (cP) Propylene glycol 54 
Soy Oil 0.93 FL&O Test D – To obtain coverage for a product 

category:  Test with one product in the 
product category. The Certificate of 
Conformance will cover all products in the 
category. 

Methanol 0.64 Compressed liquids: Fuels and 
Refrigerants, NH3 

     Typical 
Products 

Reference 
Viscosity* 

(60 °F) 
Centipoise (cP) 

Sunflower Oil 0.93 FL&O Ethanol 1.29 Propane 0.098 
Anhydrous 
Ammonia 

0.188 
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Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

Ethylacetate 0.96 Sol Gen Isopropyl 2.78 Butane 0.19 
Bunker Oil  0.99 FL&O Butanol 3.34 Freon 11 0.313 
Beverages 1.0 Water Tap water Water Isobutyl 4.54 Freon 12 0.359 
Deionized 1.0 Water Potable Water Ethylene glycol 25.5 Freon 22 1.99 
Demineralized 1.0 Water Nonpotable Water Propylene glycol 54 Ethane  
Juices 1.0 Water Juices Water Product Category:  Clear Liquid 

Fertilizers (Liq Fert) 
Test A – The following products must 
be individually tested and noted on 
the Certificate of Conformance. Milk 1.0 Water Beverages Water Typical 

Products 
Reference 
Viscosity* 

(60 °F) 
Nonpotable 1.0 Water Water mixes of 

alcohols & glycols 
Alc Gly  Centipoise (cP) Typical 

Products 
Product 
Category 

Potable 1.0 Water Urea Fert Urea 1 Methylene-
Chloride 

Sol Chl 

Tap Water 1.0 Water Ammonia Nitrate Fert Ammonia Nitrate 11.22 Trichloro-
Ethylene 

Sol Chl 

Propylene 
glycol 

1.04 Alc Gly 10-34-0 Fert 10-34-0 48 Carbon Tetra-
Chloride 

Sol Chl 

Hydrochloric 
Acid 

1.1 Chem 20 % Aqua-
Ammonia 

Fert 20 % Aqua-
Ammonia 

1.1 to 1.3 Perchloro-
Ethylene 

Sol Chl 

Ethylene glycol 1.19 Alc Gly Chlear Liquid Fert Fert Chlear Liquid Fert 31 to 110 Urea Liq Fert 
Liquid 
Molasses 

1.25 Liq Feed Nitrogen Solution Fert Nitrogen Solution 31 to 110 Ammonia Nitrate Liq Fert 

9-18-9 1.32 Fert 28 %, 30 % or 32 % Fert 28 %, 30 % or 32 % 31 to 110 10-34-0 Liq Fert 
Methylene-
Chloride 

1.34 Sol Chl N-P-K solutions Fert N-P-K solutions  20% Aqua-
Ammonia 

Liq Fert 

10-34-0 1.39 Fert 9-18-0 Fert 9-18-0  Chlear Liquid 
Fert 

Liq Fert 

Trichloro-
Ethylene 

1.47 Sol Chl 4-4-27 Sus Fert Product Category:  Suspension 
Fertilizers (Sus Fert) 

Nitrogen 
Solution 

Liq Fert 

Carbon Tetra-
Chloride 

1.6 Sol Chl 3-10-30 Sus Fert Typical 
Products 

Reference 
Viscosity* 

(60 °F) 

28 %, 30 % or 
32 % 

Liq Fert 

Perchloro-
Ethylene 

1.6 Sol Chl Molasses plus Phos 
Acid and/or Urea 
(TreaChle) 

Liq Feed  Centipoise (cP) N-P-K solutions Liq Fert 
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Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

Sulfuric Acid 1.83 Chem Liquid Molasses Liq Feed 4-4-27 20 to 215 9-18-0 Liq Fert 
Phosphoric 
Acid 

1.87 Chem Sulfuric Acid Chem 3-10-30 100 to 1000 4-4-27 Sus Fert 

Urea 1.89 Fert Phosphoric Acid Chem Product Category:  Liquid Feeds (Liq 
Feed) 

3-10-30 Sus Fert 

Bunker C 1.99 Heated Hydrochloric Acid Chem Typical 
Products 

Reference 
Viscosity* (60 °F) 

Molasses plus 
Phos Acid and/or 
Urea (TreaChle) 

Liq Feed 

Fungicides 1 to 1.2 CC Herbicides CC-A   Centipoise (cP) Liquid Molasses Liq Feed 
Micronutrients 1 to 1.2 CC Round-up CC-A Molasses plus 

Phos Acid and/or 
Urea (TreaChle) 

2882 Asphalt Heated 

Molasses plus 
Phos Acid 
and/or Urea 
(TreaChle) 

1.1 to 1.3 Liq Feed Touchdown CC-A Liquid Molasses 8640 Bunker C Heated 

3-10-30 0.9 to 1.65 Liq Fert Banvel CC-A Product Category:  Heated Products 
(Heated) 

Sulfuric Acid Chem 

4-4-27 0.9 to 1.65 Liq Fert Treflan CC-A Typical 
Products 

Reference 
Viscosity* (60 °F) 

Phosphoric Acid Chem 

Micronutrients 0.9 to 1.65 Liq Fert Paraquat CC-A  Centipoise (cP) Hydrochloric 
Acid 

Chem 

28%, 30% or 
32% 

1.28 to 1.32 Fert Prowl CC-A Asphalt 100 to 5000 Herbicides CC-A 

N-P-K 
solutions 

1.2 – 1.4 Fert Herbicides CC-A Bunker C 11,200 Round-up CC-A 

Chlear Liquid 
Fert 

1.17 to 1.44 Fert Fungicides CC-B Product Category: Chemicals (Chem) Touchdown CC-A 

Nitrogen 
Solution 

1.17 to 1.44 Fert Insecticides CC-B Typical 
Products 

Reference 
Viscosity* (60 °F) 

Treflan CC-A 

Test D – To obtain coverage for each of the 
following product categories, test with one 
product in each product category. The 
Certificate of Conformance will cover all of 
the products in the

Adjuvants 

 product category in which 
a product was tested. 

CC-B   Banvel CC-A 

Fumigants CC-B Sulfuric Acid 1.49 Paraquat CC-A 
Fungicides 
 

CC-C Phosphoric Acid 161 Prowl CC-A 
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Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

Product 
Category 

Typical 
Products 

Specific 
Gravity* 
(60 F) 

Micronutrients CC-D Hydrochloric Acid 0.80 to 1. 0 Herbicides CC-A 

Comp gas Compressed 
Natural Gas 
(CNG) 

0.6 to 0.8 
(1=Air) 

  Product Category:  Crop Chemicals 
(Type A) (CC-A) 

Fungicides CC-B 

     Typical 
Products 

Reference 
Viscosity* (60 °F) 

Insecticides CC-B 

Comp liq Anhydrous 
Ammonia 

0.61    Centipoise (cP) Adjuvants CC-B 

Comp liq Butane 0.595   Herbicides 4 to 400 Fumigants CC-B 
Comp liq Ethane    Round-up 4 to 400 Fungicides 

 
CC-C 

Comp liq Freon 11 1.49   Touchdown 4 to 400 Micronutrients CC-D 
Comp liq Freon 12 1.33   Banvel 4 to 400 Dual Flow 
Comp liq Freon 22 1.37   Treflan 4 to 400 Bicep Flow 
     Paraquat 4 to 400 Marksman Flow 
Comp liq  Propane 0.504   Prowl 4 to 400 Broadstrike Flow 
     Product Category:  Crop Chemicals 

(Type B) (CC-B) 
Doubleplay Flow 

Cryo LNG Liquefied 
Natural Gas 

   Typical 
Products 

Reference 
Viscosity* (60 °F) 

Topnotch Flow 

Cryo LNG Liquefied 
Oxygen 

0.66    Centipoise (cP) Guardsman Flow 

Cryo LNG Nitrogen 0.31   Fungicides 0.7 to 100 Harness Flow 
     Insecticides 0.7 to 100 NH  3 
     Adjuvants 0.7 to 100 Test D – To obtain coverage for a 

product category:  Test with one 
product in the product category. The 
Certificate of Conformance will cover 
all products in the category. 

     Fumigants 0.7 to 100 
     Product Category:  Crop Chemicals 

(Type C) (CC-C) 

     Typical 
Products 

Reference 
Viscosity* (60 °F) 

Tap Water Water 

      Centipoise (cP) Deionized Water 
     Fungicides 20 to 900 Demineralized Water 
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Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

     Product Category:  Crop Chemicals 
(Type D) (CC-D) 

Potable Water 

     Typical 
Products 

Reference 
Viscosity* (60 °F) 

Nonpotable Water 

       Centipoise (cP) Juices Water 
     Micronutrients 20 to 1000 Beverages Water 
     Product Category:  Flowables (Flow) Milk Water 
     Typical 

Products 
Reference 
Viscosity* (60 °F) 

Liquefied 
Oxygen 

Cryo LNG 

       Centipoise (cP) Nitrogen Cryo LNG 
     Dual 20 to 900 Liquefied Natural 

Gas 
Cryo LNG 

     Bicep 20 to 900   
     Marksman 20 to 900   
     Broadstrike 20 to 900   
     Doubleplay 20 to 900   
     Topnotch 20 to 900   
     Guardsman 20 to 900   
     Harness 20 to 900   
     Product Category: Compressed 

Liquids: Fuels and Refrigerants  
(Comp liq) 

  

     Typical 
Products 

Reference 
Viscosity* (60 °F) 

  

       Centipoise (cP)   
     Propane 0.098   
     Anhydrous 

Ammonia 
0.188   

     Butane 0.19   
     Freon 11 0.313   
     Freon 12 0.359   
     Freon 22 1.99   
     Ethane    
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Mass Meter Product Category & Test 
Requirements 

Magnetic Flow Meter Product 
Category & Test Requirements 

Positive Displacement Flow Meter 
Product Category & Test 

Requirements 

Turbine Flow Meter Product 
Category & Test Requirements 

     Test D – To obtain coverage for a 
product category:  Test with one product 
in the product category. The Certificate 
of Conformance will cover all products 
in the category. 

  

     Product Category: All Water (Water)   
     Typical 

Products 
Reference 

Viscosity* (60 °F) 
  

      Centipoise (cP)   
     Tap Water 1.0   
     Deionized 1.0   
     Demineralized 1.0   
     Potable 1.0   
     Nonpotable 1.0   
     Juices 1.0   
     Beverages 1.0   
     Milk 1.0   
     Test A – The following products must 

be individually tested and noted on the 
Certificate of Conformance. 

  

     Product Category: Cryogenic Liquids 
and Liquefied Natural Gas (Cryo LNG) 

  

     Typical 
Products 

Reference 
Viscosity* (60 °F) 

  

       Centipoise (cP)   
     Liquefied Oxygen 0.038   
     Nitrogen 1.07   
     Liquefied Natural 

Gas 
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Product Family Table – Category Abbreviations 

Abbreviation Product Categories 
FL&O Fuels, Lubricants, Industrial and Food Grade Liquid Oils 
Solv Gen Solvents General 
Solv Cl Solvents Chlorinated 
Alc Gly Alcohols, Glycols & Water Mixes thereof 
Water Water 
Fert Fertilizers 
CC-A Crop Chemicals (Type A) 
CC-B Crop Chemicals (Type B) 
CC-C Crop Chemicals (Type C) 
CC-D Crop Chemicals (Type D) 
Flow Flowables 
Sus Fert Suspension Fertilizers 
Liq Feed Liquid Feeds 
Chem Chemicals 
Heated Heated Products 
Comp liq Compressed Liquids: Fuels and Refrigerants NH3 
Comp gas Compressed Gases 
Cryo LNG Cryogenic Liquids and Liquefied Natural Gas 

 
 
1

 

Note:  The Typical Products listed in this table are not limiting or all-inclusive; there may be other products and product trade names, which fall into a product family.  Water 
and a product such as stoddard solvent or mineral spirits may be used as test products in the fuels, lubricants, industrial, and food- grade liquid oils product family. 

2 The specific gravity of a liquid is the ratio of its density to that of water at standard conditions, usually 4 °C (or 40 °F) and 1 atm.  The density of water at standard conditions is 
approximately 1000 kg/m3 (or 998 kg/m3

 
) 

3

 
 Diesel fuel blends (biodiesel) with up to 20 % vegetable or animal fat/oil. 

4

           Centipoise 
 Gasoline includes oxygenated fuel blends with up to 15 % oxygenate.  

         Centistokes   =   --------------------- 
           Specific Gravity 
5

 
 Kinematic viscosity is measured in centistokes.      

Source for some of the viscosity value information is in the Industry Canada - Measurement Canada “Liquid Products Group, Bulletin V-16-E (rev. 1), August 3, 1999.” 
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Hydrocarbon Gas-Vapor Measuring Devices 2009 
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Copyright Notice 
 
Copyright © 2009 by National Conference on Weights and Measures.  All rights reserved.  No part of this publication 
may be reproduced without the express written permission of the National Conference on Weights and Measures. 
 

Hydrocarbon Gas-Vapor Measuring Devices 
 

Hydrocarbon Gas-Vapor Measuring Devices Checklist and Test Procedures 
 
Introduction 
 
The checklist is designed so that the user can determine and record in a logical sequence the conformance of the device with 
the elements of the checklist.  The user should make copies of the checklist to serve as worksheets and preserve the original 
for reference.  Unless specifically requested to do so, the applicant is not required to submit a completed checklist to NTEP 
prior to the evaluation; however, the applicant is urged to carefully review the checklist prior to submission to ensure that the 
device meets the requirements of the checklist.  In most cases, the results of evaluation for each element can be recorded by 
checking the appropriate response.  In some cases, the user is required to record values, results, or comments.  In those cases, 
space is provided; examples are: 
 
1. Yes   No    N/A      
 
2.  EXTERNAL    INTERNAL     N/A 
 
3. Comments:        
 
This ch ecklist i s a g uide f or co nducting p rototype ex aminations t o determine co mpliance with the r equirements o f NIST 
Handbook 44.  These criteria shall apply only to type evaluation examinations, not on a retroactive basis to devices that are 
currently i n s ervice.  T he G eneral C ode r equirements ap ply t o al l cl asses o f d evices.  T he s pecific co de r equirements 
supersede General Code requirements in all cases of conflict. 
 
1. General 
 
Code Reference:  G-S.1. Identification 
 
Virtually a ll weighing and measuring equipment must be clearly and permanently marked with the manufacturer's name or 
trademark, model d esignation, and serial number.  D ispensers, co nsoles, cash r egisters interfaced with dispensers, r etrofit 
computing r egisters, a nd c ustomer c ard-activated terminals must al l h ave t hese markings.  A s a p ractical matter, s ome 
equipment does not need a serial number.  "Satellite" modules in a modular system (e.g., keyboard module and cash drawer) 
need not have serial numbers because they do not have any "intelligence." 
A serial number is required in the following circumstances: 
 
Separate Device:  A d evice is capable o f operating a s a weighing or measuring device without being interfaced with o r 
connected to other components. 
 
Separate Main Element:  Primary indicating elements must be marked.  T he device is a major element in the weighing or 
measuring system.  T hat is, it is metrologically significant to the operation and/or performance of the system and interfaces 
with d ifferent c ompatible main e lements.  E xamples:  I ndicating el ements, weighing el ements, meter r egisters, meter 
measuring elements (vehicle tank meters and loading rack meters). 
 
Component:  The device is a component in a system, may be used in different models of devices, and is sufficiently complex 
to warrant a separate evaluation and a separate CC (e.g., load cells and vapor recovery nozzles).  Such a device may or may 
not be placed into an enclosure with other components of the system.  W hen installed in an enclosure, the complete device 
must be marked with a serial number, and the one serial number will suffice for the entire collection of components.  I f it is 
not placed in an enclosure with other components, the component must be marked with a serial number. 
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Equipment must b e marked on a  s urface t hat i s an  i ntegral p art o f t he d evice, an d t he marking must b e v isible af ter 
installation.  I f t he r equired information i s not p ositioned in  a  visible lo cation a fter i nstallation, a  d uplicate, p ermanent 
identification b adge must b e located i n a  v isible l ocation.  A r emovable co ver i s an acceptable l ocation for t he r equired 
information only if a permanent ID badge is located elsewhere on the device. 
 
The information may be on a metal or plastic plate that is attached with pop rivets, adhesive, or other means, but may not be 
fastened by removable bolts or screws.  A foil or vinyl badge may be used provided that the badge can survive wear and tear, 
remains legible, and is difficult to remove.  The printing on a foil badge must be easily readable and not easily obliterated by 
rubbing with a relatively soft object (e.g., the wood of a pencil) 
 
Location of the information:        
1.               Identification  
All equipment shall be clearly and permanently marked on an exterior visible surface after installation.  I t must contain the 
following information (prefix lettering may be initial capitals, all capitals, or all lower case): 
Code Reference: G-S.1. 
1.1. Name, initials, or trademark of the manufacturer. Yes  No  N/A  
1.2. A model de signation t hat positively i dentifies t he pa ttern or  de sign. T he M odel 

designation shall b e p refaced b y t he word " Model", "Type", or "Pattern". These t erms 
may be followed by the term "Number" or an abbreviation of that word. The abbreviation 
for the word "Number" shall, at a minimum, begin with the letter "N" (e.g., No or No.) 
The abbreviation for the word "Model" shall be "Mod" or "Mod.". 

Yes  No  N/A  

1.3. Except for not b uilt-for-purpose, software-based devices, a nonrepetitive serial number. 
The serial number shall be prefaced by words, an abbreviation, or a s ymbol, that clearly 
identifies the number as the required serial number.  Abbreviations for the word "Serial" 
shall, as a minimum, begin with the letter "S," and abbreviations for the word "Number" 
shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, Ser. No, and S No.). 

Yes  No  N/A  

1.4. For not built-for-purpose, software-based devices the current software version or revison 
designation. The version or revision identifier shall be prefaced by the word "Version" or 
"Revision" as appropriate and either word may be followed by the word "Number."  The 
abbreviations for the word “Version” shall, as a minimum, begin with the letter "V".  The 
abbreviation for the word “Number” shall, as a minimum, begin with the letter "N" (e.g., 
No or No.). 

Yes  No  N/A  

Code Reference: G-S.1. (e).  
1.5. The NTEP Certificate of Conformance (CC) Number or a corresponding CC addendum 

number for devices that have a C C. The number shall be prefaced by the terms "NTEP 
CC", " CC", or "Approval". These t erms may be followed by the word "Number" or  an 
abbreviation for the Word "Number". The abbreviation shall as a minimum begin with 
the letter "N" (e.g., No or No.). 
 
The device must have an area, either on the identification plate or on the d evice itself, 
suitable for the application of the Certificate of Conformance Number. If the area for the 
CC Number is not part of an identification plate, then note its intended location below 
and how it will be applied. 
 
Location of CC Number if not located with the identification:      
 
 

Yes  No  N/A  

Code R eference: G -S.1.1.  L ocation of  Marking I nformation f or N ot B uilt-for-Purpose 
Devices, Software-Based 

 

1.6. For not built-for-purpose, software-based devices the following shall apply:  
 1.6.1. The required information in G-S.1 Identification. (a), (b), (d), and (e) shall be  

permanently marked or continuously displayed on the device; or 
Yes  No  N/A  
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 1.6.2. The Certificate of Conformance (CC) Number shall be: 
• permanently marked on the device; or 
• continuously displayed; or 
• accessible t hrough an  eas ily r ecognized menu an d, i f n ecessary, a  

submenu.  E xamples of menu and submenu identification include, but 
are n ot li mited t o "Help," " System Identification," " G-S.1. 
Identification," or "Weights and Measures Identification." 

Yes  No  N/A  

Note: For (1.6.2.), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be listed on the 
CC, including information necessary to identify that the software in the device is the same type that was evaluated. 
1.7. The identification badge must be visible after installation. Yes  No  N/A  
1.8. The identification badge must be permanent.  Yes  No  N/A  
Code Reference: S.4.1. Marking Requirements – Limitation of Use  
1.9 If a device is intended to measure accurately only products having particular properties, 

or to measure accurately only under specific installation or operating conditions, or to 
measure accurately when used in conjunction with specific accessory equipment, these 
limitations shall be clearly and permanently marked on the device.  

Yes  No  N/A  

Code Reference: S.4.2. Marking Requirements -Discharge Rate  
1.10. A volume-measuring device shall be marked to show it’s rated gas capacity in cubic 

meters or cubic feet per hour. 
Yes  No  N/A  

Code Reference: S.4.3. Temperature Compensation  
1.11. If a device is equipped with a temperature compensator, this shall be marked on the badge 

or immediately adjacent to the badge and on the register. 
Yes  No  N/A  

Code Reference: S.4.4. Badge  
1.12. A b adge a ffixed i n a  p rominent p osition o n t he front o f t he d evice s hall s how t he 

manufacturer's name, serial number and model number of the device, and capacity rate of 
the device for the particular products that i t was designed to meter as recommended by 
the manufacturer. 

Yes  No  N/A  

   
Code Reference:  G-S.2.  Facilitation of Fraud  
This applies to  a ll metering systems, i ncluding d ispensers controlled from a  remote lo cation a nd vehicle tank meters. A n 
exception is permitted if the unit price can be changed at a dispenser only through the use of a key to gain access to the unit 
price m echanism, e .g., mechanical c omputing r egisters. S uch a ction would b e o bvious t o a  c onsumer a nd would i nhibit 
changing the unit price during a delivery. 
1.13. All eq uipment an d al l mechanisms, software, a nd d evices at tached t o o r u sed i n 

conjunction therewith shall be so designed, constructed, assembled, and installed for use 
such that they do not facilitate the perpetration of fraud. 

Yes  No  N/A  

Code Reference:  G-S.3.  Permanence  
Equipment shall be of such materials, design, and construction that, under normal service conditions: 
1.14. Accuracy will be maintained. Yes  No  N/A  
1.15. Operating parts will continue to function as intended,   Yes  No  N/A  
1.16. Adjustments will remain reasonably permanent. Yes  No  N/A  
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Code Reference:  G-S.4.  Interchange or Reversal of Parts  
If a metering s ystem has parts that may be interchanged o r reversed in normal field assembly, the system shall either b e 
constructed so that reversal will not affect the accuracy o f the system or the parts must be marked to indicate their proper 
position.  For most metering devices, this applies only to the reversal of connectors of cables to peripheral devices.  
 
If a metering system has any parts that may be interchanged or reversed in normal field assembly, the parts must either be: 
1.17. Constructed so that reversal will not affect performance, Yes  No  N/A  
1.18. Marked or keyed to indicate the proper position. Yes  No  N/A  
2. Graduations, Indications, and Recorded Representations 
Several general r equirements facilitate t he r eading a nd interpretation of d isplayed and r ecorded values.  Each d isplay fo r 
quantity must be  a ppropriate i n de sign a nd h ave s ufficient c apacity f or pa rticular a pplications t o be s uitable for th e 
application.  M etering d evices must b e cap able o f i ndicating t he maximum q uantity that can  n ormally b e ex pected i n a 
particular application. 
Code Reference: S.1.1. Primary Elements 
2.1. General. -A device shall be equipped with a p rimary indicating element and may also be 

equipped with a primary recording element. 
Yes  No  N/A  

2.2. Units. - A v olume-measuring d evice s hall i ndicate, an d r ecord i f eq uipped t o r ecord, i ts 
deliveries i n t erms o f c ubic meters or  c ubic f eet, or  multiple or  de cimal s ubdivisions of 
cubic meters or cubic feet. 

Yes  No  N/A  

Code Reference: S.1.1.3. Value of  the Smallest Unit – Volume Measuring Devices 
2.3. The value of the smallest unit of indicated delivery, and recorded delivery if the device 

is equipped to record, shall not exceed: 
 

2.3.1. (a) 1 m3 (1 000 dm3) (100 ft3) when the maximum rated gas capacity is less 
than 100 m3/h (10 000 ft3

Yes  No  N/A  
/h); 

2.3.2. (b) 10 m3 (1 000 ft3) when the maximum rated gas capacity is 280 m3/h (10 
000 ft3/h) up to but not including 1 700 m3/h (60 000 ft3

Yes  No  N/A  
/h); 

2.3.3. (c) 100 m3 (10 000 ft3) when the maximum rated gas capacity is 1 700 m3/h 
(60 000 ft3

Yes  No  N/A  
/h) or more. 

Code Reference: S.1.1.4. 
2.4. Primary indicating and recording elements shall advance digitally or continuously and 

be susceptible to advancement only by the mechanical operation of the device. 
Yes  No  N/A  

Code Reference: S.1.1.5. Proving Indicator 
2.5. Devices rated less than 280 m3/h (10 000 ft3/h) gas capacity shall be equipped with a  

proving indicator measuring 0.025, 0.05, 0.1, 0.2, or 0.25 m3 per revolution (1, 2, 5, or 
10 f t3

Yes  No  N/A  

 per r evolution) f or t esting t he meter.  D evices with l arger cap acities shall b e 
equipped as follows: 
2.5.1. (a) Devices r ated 2 80 m3 (10 000 ft3) up to but not including 1  700 m 3/h 

(60 000 f t3/h) g as cap acity shall b e eq uipped with a p roving i ndicator 
measuring not greater than 1 m3 (100 ft3

Yes  No  N/A  

) per revolution. 
2.5.2. (b) Devices rated 1 700 m 3/h (60 000 f t3/h) g as capacity or more shall b e 

equipped with a  pr oving i ndicator measuring not more t han 10  m3 (1 000 
ft3

Yes  No  N/A  

) per revolution. 
2.5.3. The test circle of the proving indicator shall be divided into 10 equal parts.  

Additional subdivisions of one or more of such equal parts may be made. 
Yes  No  N/A  
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Code Reference: S.1.2. Graduations 
2.6. Length. - Graduations shall be so varied in length that they may be conveniently read. Yes  No  N/A  
2.7. Width. - In any series of graduations, the width of a graduation shall in no case be greater than 

the width of the minimum clear interval between graduations, and in no case should it exceed 1.0 
mm (0.04 in) for indicating elements and 0.5 mm (0.02 in) for proving circles. 

Yes  No  N/A  

Code Reference: S.1.2.3. Clear Interval Between Graduations 
2.8. The clear interval shall be not less than 1.0 mm (0.04 in).  If the graduations are not parallel, 

the measurement shall be made: 
Yes  No  N/A  

2.8.1. (a) a long t he l ine o f r elative movement b etween t he gr aduations a t t he e nd o f t he 
indicator,  
      or 

Yes  No  N/A  

2.8.2. (b) if the indicator is continuous, at the point of widest separation of the graduations. Yes  No  N/A  

Code Reference S.1.3. Indicators 
2.9. Symmetry. - The index of an indicator shall be symmetrical with respect to the graduations, at 

least throughout that portion of its length associated with the graduations. 
Yes  No  N/A  

2.10. Length. - The index of an indicator shall reach to the finest graduations with which it is used. Yes  No  N/A  
Code Reference: S.1.3.3. Indicator Width 
2.11.  The width o f the index o f an indicator in relation to  the series of graduations with which it i s 

used shall be not greater than: 
 
 
Yes  No  N/A  2.11.1. (a) the width of the widest graduation, and 

2.11.2. (b) the width of the minimum clear interval between graduations. Yes  No  N/A  
2.11.3. When the index of an indicator extends along the entire length of a  graduation, that 

portion of  the index of  the indicator that may be  brought into coincidence with the 
graduation s hall b e o f t he same width t hroughout t he length o f t he i ndex t hat 
coincides with the graduation 

Yes  No  N/A  
 
 
 

2.12 Clearance. - The clearance between the index o f an indicator and the graduations shall in no 
case be more than 1.5 mm (0.06 in). 

Yes  No  N/A  

2.13. Parallax. - Parallax effects shall be reduced to the practicable minimum. Yes  No  N/A  
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3.         Code Reference: S.2. Design of Measuring Elements  
Code Reference: S.2.1. Pressure Regulation 
3.1.  Except when measured as a retail motor fuel, the vapor should be measured at a normal 

gauge pressure (psig) of: 
 

3.1.1. (a) 2 740 Pa + 685 Pa [11 in of water column (0.40 psig) + 2.75 in of water 
column (0.10 psig)] for liquefied petroleum gas vapor; or 

Yes  No  N/A  

3.1.2. (b) 1 744 Pa + 436 Pa [7 in of water column (0.25 psig) + 1.75 in of water 
column (0.06 psig)] for natural and manufactured gas. 

Yes  No  N/A  

When vapor is measured at a pressure other than what is specified above for the specific 
product, a  volume multiplier shall be applied within the meter or to  the b illing invoice 
based on the following equation: 
Where 
 
VPM =  Volume pressure multiplier 
AAP =  Assumed atmospheric pressure in psia 
GP =  Gauge pressure in pascal or psig 
NGP =  Normal gauge pressure in pascal or psig 
 
The assumed atmospheric pressure is to be taken from HB 44 Sec 3.33. Tables 2 and 2M 
. 

 

3.1.3. When liquefied petroleum gas vapor is measured at a pressure of 6 900 Pa 
(1 psig) or more, the delivery pressure shall be maintained within + 1 725 
Pa (+ 0.25 psig). 

Yes  No  N/A  

3.1.4. Pressure variations due to regulator lock off shall not increase the operating 
pressure by more than 25%. 

Yes  No  N/A  

3.2. Provision for Sealing. - Adequate provision shall be made for applying security seals in 
such a manner that no adjustment may be made of any measurement element. 

Yes  No  N/A  

3.3. Maintenance of V apor S tate. - A device shall b e s o d esigned a nd in stalled th at t he 
product being measured will remain in a vapor state during passage through the meter. 

Yes  No  N/A  

3.4. Automatic Temperature Compensation. - A device may be  equipped with a n 
adjustable automatic means for adjusting the indication and registration of the measured 
volume of vapor to the volume at 15 °C (60 °F). 

Yes  No  N/A  

4.            Design of Discharge Lines 
Code Reference S.3. 
4.1 Diversion of Measured Vapor. - No means shall be provided by which any measured vapor 

can be diverted from the measuring chamber of the meter or the discharge line therefrom. 
Yes  No  N/A  

5.             Repeatability of Indications  
Code Reference:  G-S.5.4.    
The quantity measured by a d evice shall be repeatable within tolerance for the same indication.  O ne condition that may create a 
problem is  that the value o f the quantity division may b e la rge r elative to  th e to lerance.  A  delivery must b e within t olerance 
wherever the delivery is stopped within the nominal indication of the test draft.  M eters that may be at the tolerance limit may be 
out of tolerance at an extreme limit of the nominal quantity indication. 
5.1. When a digital indicator is tested, the delivered quantity shall be within tolerance at 

any point within the quantity-value division for the test draft. 
Yes  No  N/A  
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The following philosophy and list of sealable parameters applies to provision for sealing all liquid/vapor-measuring devices. 
  
An electronic data audit trail is a means of allowing a weights and measures inspector to review how many times any electronic 
adjustment, which affects the accuracy of a weight, or volume measurement has been changed.  T he information contained in the 
audit trail shall consist of a cumulative and non-destructible number (even if a p ower failure occurs) which increments each time 
any of  the adjustments required to be sealed have been changed.  T he electronic data audit t rail information shall be capable of 
being recalled by the official on the main display of the device. 
 
As a minimum, devices which use an audit trail to provide security for sealable parameters shall satisfy the following criteria and 
shall use the format set forth in Appendix A of the checklist for Liquid-Measuring Devices. 
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Philosophy for Sealing 
Typical Features to be Sealed 

 
Principles for Determining Features to be Sealed 
 
The need to seal some features depends upon: 
 

• The ease with which the feature or the selection of the feature can be used to facilitate fraud; and 
• The likelihood that the use of the feature will result in fraud not being detected. 

 
Features or  f unctions which the ope rator r outinely us es a s pa rt of  de vice ope ration, s uch a s s etting the un it pr ices on 
dispensers and maintaining unit prices in price look-up codes stored in memory, are not sealable parameters and shall not be 
sealed. 
 
If a parameter ( or set of p arameters) selection would result i n pe rformance t hat would be obv iously i n e rror, s uch as t he 
selection of parameters for different countries, then it is not necessary to seal the selection of these features. 
 
If i ndividual d evice ch aracteristics ar e s electable from a "menu" or a s eries o f p rogramming s teps, t hen acces s t o t he 
"programming mode" must be sealable.  (Note:  If an audit trail is the only means of security, then the audit trail shall update 
only after at least one sealable parameter has been changed; simply accessing the sealable parameters via a menu shall not 
update the audit trail.) 
 
If a physical act, such as cutting a wire is required to change a parameter setting and physically repairing the cut is required to 
reactivate t he p arameter, t hen t his p hysical r epair p rocess would b e co nsidered a n ac ceptable way t o select p arameters 
without requiring a physical seal or an audit trail. 
 
Typical Features and Parameters to be Sealed 
 
The f ollowing p rovides ex amples o f co nfiguration an d cal ibration p arameters t hat a re to b e sealed.  T he examples are 
provided for guidance and are not intended to cover all possible parameters. 
 
Calibration Parameters:  Calibration parameters are those parameters whose values are expected to change as a  result of 
accuracy adjustments.  Examples include the following. 
 
1. Measuring element adjustments where linearity corrections are used, e.g., flow rate 1 and meter factor 1, flow rate 2 

and meter factor 2, etc. 
2. Mass flow meter adjustments for zero adjustments (not simply setting the display to zero) and span settings. 
 
Configuration Parameters:  Configuration parameters are those parameters whose values are expected to be entered only 
once and not changed after all initial installation settings are made.  Examples include the following. 
 
1. Octane or other blend setting ratios (optional in Canada at this time) 
2. Temperature, pressure, density, and other sensor settings for zero, span, and offset values 
3. Measurement units (in Canada, only if not displayed or printed on the primary register) 
4. Temperature compensation table, liquid coefficient of expansion, or compressibility factors or tables 
5. Liquid d ensity setting ( in C anada, o nly if n ot d isplayed o r p rinted o n th e primary r egister) a nd a llowable liq uid 

density input range 
6. Vapor pressures of liquids if used in calculations to establish the quantity 
7. Meter or sensor temperature compensation factors 
8. False or missing pulse limits for dual pulse systems (Canada only) 
9. On/off status of automatic temperature, pressure, or density correction 
10. Automatic or manual data input for sensors 
11. Dual pulse checking feature status on or off 
12. Flow control settings (optional in Canada) 
13. Filtering constants 
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Hydrocarbon Gas-Vapor Measuring Device Features and Parameters 

Typical Features or Parameters to be Sealed Typical Features or Parameters Not 
Required to be Sealed 

Measuring element adjustment (both mechanical 
and electronic) 

Analog-to-digital converters 

Linearity correction values Quantity division value (display resolution) 
Measurement units (e.g., cubic feet to cubic 
meters) 

Double pulse counting 

Communications Octane blend setting for retail motor-fuel 
dispensers 
Any tables or settings accessed by the software or 
manually entered to establish the quantity (e.g., 
specific gravity, pressure, etc.) 

 

Density ranges  
Pulsers  
Signal pick-up (magnetic or reluctance)  
Temperature probes and temperature offsets in 
software 

 

Pressure and density sensors and transducers  
Flow control settings, e.g., flow rates for slow-
flow start, quantity for slow-flow start and stop 

 

Temperature compensating systems (on/off)  
Differential pressure valves  
As a point of clarification, the flow control 
settings referenced above are those controls 
typically incorporated into the installations of 
large-capacity meters (wholesale meters).  The 
reference does not include the point at which retail 
motor-fuel dispensers slow product flow during a 
prepaid transaction to enable the dispenser to stop 
at the preset amount. 

 

 
Note: The above examples of adjustments, parameters, and features to be sealed are to be considered "typical" or 
"normal." This list may not be all inclusive.  Some parameters other than those listed, which affect the metrological 
performance of the device, must be sealed.  If listed parameters or other parameters, which may affect the metrological 
function of the device, are not sealed, the manufacturer must demonstrate that all settings comply with the most stringent 
requirements for the application of the device (i.e., the parameter does not affect compliance with Handbook 44). 
 
(Section 3. 33. of  H andbook 44,  C ode f or H ydrocarbon G as V apor-Measuring D evices, d oes n ot i nclude s pecific d esign 
criteria f or e lectronic a udit tr ails.  B ased u pon G -A.3., S pecial an d U nclassified E quipment, a nd G -S.8., P rovisions f or 
Sealing Electronic Adjustable Components, Table S.2.2.of the Liquid-Measuring Devices Code, Categories of Device and 
Methods o f Sealing, will be applied to the type evaluation o f cryogenic devices until specific design cr iteria are ad ded to 
Section 3. 33. of  H andbook 44 f or t he de sign of  a udit t rails i nstalled i n H ydrocarbon G as V apor-measuring d evices.)
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Category 1 Devices (Devices with No Remote Configuration Capability):  

•  The device is sealed with a p hysical seal or it has an audit trail with two event counters 
(one for calibration, the second for configuration). 

Yes  No  N/A  

•  A physical seal must be applied without exposing electronics. Yes  No  N/A  
•  Event counters are non-resettable and have a capacity of at least 000 to 999. Yes  No  N/A  
•  Event counters increment appropriately. Yes  No  N/A  
•  The audit trail information must be capable of being retained in memory for at least 30 

days while the device is without power. 
Yes  No  N/A  

•  Accessing t he a udit tr ail in formation f or r eview shall b e s eparate f rom t he ca libration 
mode. 

Yes  No  N/A  

•  Accessing the audit trail information must not affect the normal operation of the device. Yes  No  N/A  
•  Accessing the audit trail information shall not require removal of any additional  parts 

other than normal requirements to inspect the integrity of a physical security seal.  (e.g., a 
key to open a locked panel may be required). 

Yes  No  N/A  

Category 2 Devices (Devices with Remote Configuration Capability but Controlled by 
Hardware): 

 

•  The physical hardware enabling access for remote communication must be on- site. Yes  No  N/A  
•  The physical hardware must be sealable with a security seal or Yes  No  N/A  
•  The device must b e equipped with at l east two e vent co unters: o ne f or calibration, the 

second for configuration parameters 
 - calibration parameters event counter 
 - configuration parameters event counter 

Yes  No  N/A  

•  Adequate provision must be made to apply a physical seal without exposing electronics. Yes  No  N/A  
•  Event counters are non-resettable and have a capacity of at least 000 to 999. Yes  No  N/A  
•  Event counters increment appropriately. Yes  No  N/A  
•  Event counters may be located either:  

 - at the individual measuring device or 
 - at the system controller 

Yes  No  N/A  

•  If t he counters are located at the system controller rather than at the i ndividual device, 
means must be  provided to generate a hard copy of the information through an on-site 
device.   

Yes  No  N/A  

•  An adequate number (see table below) of event counters must be available to monitor the 
calibration and configuration parameters of each individual device. 

Yes  No  N/A  

•  The device must either: 
 -clearly indicate when it is in the remote configuration mode or 
 -the device shall not operate while in the remote configuration mode. 

Yes  No  N/A  

•  If c apable o f p rinting in  t he c alibration mode, it m ust p rint a  message t hat it is  in  th e 
calibration mode. 

Yes  No  N/A  

•  The audit trail information must be capable of being retained in memory for at least 30 
days while the device is without power. 

Yes  No  N/A  

•  The audit trail information must be readily accessible and easily read. Yes  No  N/A  
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Minimum Number of Counters Required 

 Minimum Counters Required for 
Devices Equipped with Event 

Counters 

Minimum Event Counter(s)  
at System Controller 

Only one type of parameter 
accessible (calibration or 
configuration) 

One (1) event counter One (1) event counter for each 
separately controlled device, or 
one (1) event counter, if changes 
are made simultaneously. 

Both calibration and 
configuration parameters 
accessible 

Two (2) event counters Two (2) event counters for each 
separately controlled device, or 
two (2) or more event counters if 
changes are made to all controlled 
devices simultaneously. 

 
Category 3 Devices (Devices with Unlimited Remote Configuration Capability):  
Category 3 devices have virtually unlimited access to sealable parameters or access is controlled though a password. 

•  For devices manufactured after January 1, 2001, the device must either:  
- Clearly indicate when it is in the remote configuration mode, or  
- The device shall not operate while in the remote configuration mode  

Yes  No  N/A  

•  The device is equipped with an event logger Yes  No  N/A  
•  The event logger automatically retains the identification of the parameter c hanged, the 

date and time of the change, and the new value of the parameter. 
Yes  No  N/A  

•  Event counters are nonresettable and have a capacity of at least 000 to 999. Yes  No  N/A  
•  The system is designed to attach a printer, which can print the contents of the audit trail. Yes  No  N/A  
•  The audit trail information must be capable of being retained in memory for at least 30 

days while the device is without power. 
Yes  No  N/A  

•  The event logger must have a capacity to retain records equal to ten times the number of 
sealable parameters in the device, but not more than 1000 records are required. 

Yes  No  N/A  

•  The event logger drops the oldest event when the memory capacity is full and a new entry 
is saved. 

Yes  No  N/A  

•  Describe the method used to seal the device or access the audit trail information. 
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Code Reference:  G-UR.1.1.  Suitability of Equipment  
A device must be properly designed and have sufficient capacity to be suitable to use in a p articular application. A device 
must measure t he ap propriate ch aracteristics o f a co mmodity t o accurately d etermine t he q uantity, have t he necessary 
components (e.g. vapor eliminator) to eliminate factors that may cause measurement errors during normal use, have sufficient 
capacity to indicate the quantity measured and the associated total price if it is a computing device. The meter must have the 
proper f low r ate cap acity t o o perate o ver t he act ual flow rates f or t he ap plication, a nd t he d evice must have a q uantity 
division appropriate for the application.  Some specific requirements for device characteristics are given in the specific codes 
for particular devices. 
2.25. The equipment is suitable for its intended application.  Yes  No  N/A  
Code Reference:  G-UR.1.2.  Environment  
2.26. Equipment s hall be  suitable f or use i n t he e nvironment i n which i t will be  used. 

Suitability with respect to environment includes the effects of wind, weather, temperature 
variations, and radio frequency interference.  A device must work and remain accurate 
under its actual conditions of use. 

Yes  No  N/A  

Code Reference:  G-UR.3.3. Position of Equipment  
Paragraph G-UR.3.3. requires t hat the p rimary indicating element be visible f rom a r easonable customer p osition.  Many 
electronic vehicle-mounted metering/controlling systems on which transaction information is  d isplayed are mounted inside 
the cab of the delivery vehicle.  This location is not considered visible from a r easonable customer position.  Some systems 
provide a r emote cu stomer d isplay as  a standard f eature an d some d o n ot.  T he ap plication s ection o f an y Certificate o f 
Conformance i ssued t o a v ehicle-mounted metering/controlling system must li mit th e s ystem to  i nstallations where a  
customer indicator is provided and located in a reasonable customer position (e.g., at the meter on the rear of the vehicle). 
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A. Field Evaluation and Permanence Test for Hydrocarbon Gas Vapor Meters 
 
The following tests are to be run on vapor meter as part of the permanence test: 
 
1.  Three tests at the maximum discharge rate. 
 
2. Three slow-flow tests. (Refer to slow-flow tests below)  
 
3. One low-flame test. (Refer to low-flame test below)  
 
Only one meter will be required for the initial test, after which the meter must have air or product passed through it as part of 
the permanence test.  T he amount of air or product shall be at least the maximum flow rate times 1000. California weights 
and measures performs this test in approximately 60 days.  Although it is longer than the usual 30-day test, this is considered 
appropriate because these meters are usually tested only every ten years. 
 
Following the period of use, the tests listed above are to be repeated.  All results within the range of flow rates to be included 
on the cer tificate o f conformance must be within the applicable tolerances.  E xtended f low range testing performed at the 
manufacturer's d iscretion may be included on the cer tificate of conformance provided the results are within the accep table 
tolerances. 
 
B. Test Medium – The device shall be tested with air or the product to be measured. 
 
C. Temperature and Volume Change - Care should be exercised to reduce to a minimum any volume changes.  The 
temperature of the air, bell-prover oil, and the meters under test should be within 1 ° C (2 °F) of one another.  The devices 
should r emain i n t he pr oving r oom f or a t l east 16 h ours be fore starting any proving operations to allow t he device 
temperature to approximate the temperature of the proving device. 
 
D. Test Drafts - Except for low-flame tests, test drafts shall be at least equal to one complete revolution of the largest 
capacity proving indicator, and shall in no case be less than 0.05 m3 or 2 ft3

 

.  All flow rates shall be controlled by suitable 
outlet orifices.  

E. Test Procedures - If a d evice is equipped with an automatic temperature compensator, the proving device reading 
shall be corrected to 15 °C (60 °F), using an approved table. 
 
F. Normal Tests - The normal test o f a  device shall be made at  a r ate not to exceed the capacity rate g iven on the 
badge of the meter. 
 
G. Automatic Temperature Compensation - If a device is equipped with an automatic temperature compensator, the 
quantity of the test draft indication of the standard shall be corrected to 15°C (60 °F). 
 
H. Repeatability T ests – Tests f or r epeatability s hould i nclude a minimum o f t hree co nsecutive t est d rafts o f 
approximately the same size and be conducted under controlled conditions where variations in factors, such as temperature 
pressure, and flow rate are reduced to the extent that they will not affect the results obtained. 
 
I. Special Tests - "Special" tests shall be made to develop the operating characteristics of a d evice, and any special 
elements and accessories attached to or associated with the device.  Any test except as set forth in N.4.1. shall be considered a 
special test. 
 
J. Slow Test. - The device shall be tested at a rate not less than 20 percent of the marked capacity rate, or (at the check 
rate) not less than the minimum flow rate if marked on the device, whichever is less. 
 
K. Low-Flame Test. - The device shall be tested at an extremely low-flow rate as given in HB 44 Sec 3.33.Table 1. 
The test shall consist of p assing air at a pressure of 375 Pa (1.5 in water column) t hrough t he meter for not less than 60 
minutes.  The meter shall continue to advance at the conclusion of the test period. 
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Appendix E 
 

Checklist for Testing Electronic Digital Indicators with Simulated Pulses 
 
This checklist is used for Technical Policy U. Evaluating electronic digital indicators submitted separate from a 
measuring element. 
 
Code Reference: G-S.1. Identification  
All equipment shall be clearly and permanently marked on an exterior visible surface after installation.  It must contain the 
following information (prefix lettering may be initial capitals, all capitals, or all lower case): 
1.1. Name, initials, or trademark of the manufacturer. Yes  �  No  �  N/A  � 
1.2. A model d esignation t hat p ositively id entifies th e p attern o r d esign. T he M odel 

designation shall be prefaced by the word "Model", "Type", or "Pattern". These terms 
may be  f ollowed b y t he t erm " Number" or  a n a bbreviation of  that word. T he 
abbreviation for th e word " Number" s hall, a t a  minimum, b egin with the le tter " N" 
(e.g., No or No.) The abbreviation for the word "Model" shall be "Mod" or "Mod.". 

Yes  �  No  �  N/A  � 

1.3. Except for not built-for-purpose, software-based devices, a nonrepetitive serial number. 
The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly 
identifies t he number as  t he r equired s erial n umber.  Abbreviations f or the w ord 
"Serial" shall, as a minimum, begin with the letter "S," and abbreviations for the word 
"Number" shall, as a minimum, begin with the letter "N" (e.g., S/N, SN, Ser. No, and S 
No.). 

Yes  �  No  �  N/A  � 

1.4. For n ot b uilt-for-purpose, s oftware-based d evices t he c urrent s oftware version o r 
revision designation. The version o r revision identifier shall be p refaced by the word 
"Version" or "Revision" as appropriate and either word may be followed by the word 
"Number."  The abbreviations for the word “Version” shall, as a minimum, begin with 
the letter "V".  The abbreviation for the word “Number” shall, as a minimum, begin 
with the letter "N" (e.g., No or No.). 

Yes  �  No  �  N/A  � 

Code Reference G-S.1. (e).  
1.5. The NTEP Certificate of Conformance (CC) Number or a corresponding CC addendum 

number for devices that have a CC. The number shall be prefaced by the terms "NTEP 
CC", "CC", or "Approval". These terms may be followed by the word "Number" or an 
abbreviation for the Word "Number". The abbreviation shall as a minimum begin with 
the letter "N" (e.g., No or No.). 
 
The device must have an area, either on the identification plate or on the device itself, 
suitable for the application of the Certificate of Conformance Number. If the area for 
the C C Number is  not p art o f a n id entification p late, th en n ote its  in tended lo cation 
below and how it will be applied. 
 
Location of CC Number if not located with the identification: 
 
 
 

Yes  �  No  �  N/A  � 

Code R eference: G -S.1.1.  Location of  Marking I nformation f or N ot B uilt-for-Purpose, 
Software-Based Devices Not Built-for-Purpose Devices, Software-Based 

 

1.6. For not built-for-purpose, software-based devices the following shall apply:  
 1.6.1. The required information in G-S.1 Identification. (a), (b), (d), and (e) shall be  

permanently marked or continuously displayed on the device; or 
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 1.6.2. The Certificate of Conformance (CC) Number shall be: 
• permanently marked on the device; or 
• continuously displayed; or 
• accessible through an easily recognized menu and, if necessary, a 

submenu.  Examples of  menu a nd submenu i dentification 
include, b ut a re n ot lim ited to  "Help," "System I dentification," 
"G-S.1. I dentification," o r "Weights a nd M easures 
Identification." 

 

Note: For (1.6.2.), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be listed on 
the CC, including information necessary to identify that the software in the device is the same type that was evaluated. 
1.7. The identification badge must be visible after installation. Yes  �  No  �  N/A  � 
1.8. The identification badge must be permanent.  Yes  �  No  �  N/A  � 
Code Reference:  G-S.2.  Facilitation of Fraud  
This a pplies to  a ll metering system indicators installed at  a f ixed l ocation o r vehicle ta nk m eter applications and 
controlled remotely or within the device itself.  
This requirement addresses the process of changing the unit price or unit prices set in a metering system. 
1.9. The system shall prevent a change of unit price during a delivery. Yes  �  No  �  N/A  � 
Code Reference:  G-S.3.  Permanence  
Equipment shall be of such materials, design, and construction that, under normal service conditions: 
1.10. Accuracy will be maintained. Yes  �  No  �  N/A  � 
1.11. Operating parts will continue to function as intended,   Yes  �  No  �  N/A  � 
1.12. Adjustments will remain reasonably permanent. Yes  �  No  �  N/A  � 
Code Reference:  G-S.4.  Interchange or Reversal of Parts  
If a metering system has parts that may be interchanged or reversed in normal field assembly, the system shall either be 
constructed so that reversal will not affect the accuracy of the system or the parts must be marked to indicate their 
proper pos ition.  F or m ost metering de vices, t his a pplies on ly t o t he r eversal of  c onnectors of  c ables t o pe ripheral 
devices.  
 
If a metering system has any parts that may be interchanged or reversed in normal field assembly, the parts must either 
be: 
1.13. Constructed so that reversal will not affect performance, Yes  �  No  �  N/A  � 
1.14. Marked or keyed to indicate their proper positions. Yes  �  No  �  N/A  � 

2. Indications, and Recorded Representations  

Code Reference:  G-S.5.1.  Indicating and Recording Elements  
Several general requirements facilitate the reading and interpretation of displayed values.  Each display for quantity or 
total price must be appropriate in design and have sufficient capacity for particular applications to be suitable for the 
application.  M etering d evices must b e cap able o f i ndicating t he maximum q uantity an d money values t hat ca n 
normally be expected in a particular application. 
2.1. Minimum quantity value indications.  
 2.1.1. Display is capable of 1.0 Yes  �  No  �  N/A  � 
 2.1.2. Display is capable of 01 Yes  �  No  �  N/A  � 
 2.1.3. Display is capable of 0.01 Yes  �  No  �  N/A  � 
 2.1.4. Display is capable of 0.001 Yes  �  No  �  N/A  � 
 2.1.5. Display is capable of other (fill 

in blank):  
 Yes  �  No  �  N/A  � 
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2.2.  Money value display  
 2.2.1. Money value is properly displayed  Yes  �  No  �  N/A  � 
3.2. The indications must be clear, definite, and accurate.  
 2.2.1. Values must be clear, definite, and accurate Yes  �  No  �  N/A  � 
 2.2.2. Unit of measure is programmable Gallon, Liter, Pound Yes  �  No  �  N/A  � 
 2.2.2. Unit of measure is applied by permanent marking on indicator 

housing 
Yes  �  No  �  N/A  � 

2.3. The indications must be easily read under normal operating conditions.  Yes  �  No  �  N/A  � 
2.4. Symbols for decimal points shall clearly identify the decimal position. (Generally 

acceptable symbols are dots, small commas, or x.) 
Yes  �  No  �  N/A  � 

2.5. The zero indication must consist of at least the following minimum indications 
as appropriate: 

 

 2.5.1. One digit to the left and all digits to the right of a decimal point. Yes  �  No  �  N/A  � 
 2.5.2. If a decimal point is not used, at least one active decade must be displayed. Yes  �  No  �  N/A  � 
2.6. Totalizer v alues must b e acc urate t o t he nearest minimum i nterval with d ecimal 

points di splayed or  s ubordinate di gits a dequately di fferentiated f rom ot hers, i f 
applicable. 

Yes  �  No  �  N/A  � 

Code Reference:  G-S.5.2.2. Digital Indication and Representation  
Basic operating requirements for devices:  
2.7. All digital values of like value in a system shall agree with one another. Yes  �  No  �  N/A  � 
2.8. A d igital value coincides with i ts a ssociated analog value to the nearest minimum 

graduation. 
Yes  �  No  �  N/A  � 

2.9. Digital values shall round off to the nearest minimum unit that can be indicated or 
recorded. 

Yes  �  No  �  N/A  � 

2.10. When a digital zero display is provided, the zero indication shall consist of at least 
one digit to the left and all digits to the right of the decimal point. 

Yes  �  No  �  N/A  � 

Agreement of indications shall be checked for several deliveries. The totalizer shall be checked for accuracy and 
agreement with individual deliveries and with other totalizers in the system.  
2.11. All digital values of like value in a system agree with one another. Yes  �  No  �  N/A  � 
2.12. Digital values c oincide with a ssociated analog values t o t he n earest minimum 

graduation. We do not request to test a digital indicator with an analog register. This 
sounds like a field enforcement test?  

Yes  �  No  �  N/A  � 

2.13. Digital va lues " round o ff" t o t he nearest minimum unit t hat can b e i ndicated o r 
recorded. 

Yes  �  No  �  N/A  � 

2.14. The device totalizer shall agree with the total of the individual deliveries and with 
other totalizers in the system. 

Yes  �  No  �  N/A  � 

Code Reference:  G-S.5.2.3.  Size and Character  
Digits used for comparable values must be uniform in size and character, but subordinate values may be displayed in 
different and less prominent digits than more significant values.  The latter more likely occurs on analog devices.  I n 
digital indications, the digits are usually of uniform size throughout a particular display.  The size of digits may differ 
for different quantities, for example, the quantity and unit price digits may be smaller than the total price digits. 
2.15.  Yes  �  No  �  N/A  � 
2.16. Indications and r ecorded r epresentations s hall be  a ppropriately por trayed or  

designated. 
Yes  �  No  �  N/A  � 
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Code Reference:  G-S.5.2.4.  Values Defined  
2.17. Values s hall b e ad equately defined b y a  s ufficient number o f figures, words, 

symbols, or combinations, which are uniformly placed so that they do not interfere 
with the accuracy of the reading. 

Yes  �  No  �  N/A  � 

Code Reference:  G-S.5.2.5.  Permanence  
2.18. Indications, o r r ecorded r epresentations a nd t heir d efining figures, words, a nd 

symbols s hall b e o f s uch c haracter th at th ey will n ot tend to  e asily b ecome 
obliterated or illegible. 

Yes  �  No  �  N/A  � 

Code Reference:  G-S.5.3., G-S.5.3.1.  Values of Graduated Intervals or Increments  
2.19. Digital indications and recorded representations shall be uniform in size, character, 

and value t hroughout a ny s eries. Q uantity va lues s hall b e d efined b y the s pecific 
unit of measure in use. 

Yes  �  No  �  N/A  � 

2.20. Indications shall be uniform throughout any series. Yes  �  No  �  N/A  � 
2.21. Quantity values shall be identified by the unit of measure. Yes  �  No  �  N/A  � 
Code Reference:  G-S.5.4.  Repeatability of Indications  
The quantity measured by a device shall be repeatable within tolerance for the same indication.  One condition that may 
create a p roblem is that the value of the quantity division may be large relative to the tolerance.  A  delivery must be 
within tolerance wherever the delivery is stopped within the nominal indication of the test draft.  Meters that may be at 
the tolerance limit may be out of tolerance at an extreme limit of the nominal quantity indication. 
2.22. When a digital indicator is tested, the delivered quantity shall be within tolerance at 

any point within the quantity-value division for the test draft. 
Yes  �  No  �  N/A  � 

Code Reference:  G-S.5.6.  Recorded Representations  
2.23. All recorded values shall be digital.  (See also G-UR.3.3.) Yes  �  No  �  N/A  � 
Code Reference:  G-S.5.7.  Magnified Graduations and   Indications 
2.24. Magnified i ndications shall c onform to  a ll r equirements for graduations and Yes  �  No  �  N/A  � 

indications. 
Code Reference:  G-S.6.  Marking, Operational Controls, Indications, and Features  
All o perational c ontrols, in dications, a nd features s hall be c learly a nd d efinitely i dentified. N onfunctional ke ys a nd 
annunciators shall not be marked because their marking implies that the key or annunciator is functional and should be 
inspected or tested by the enforcement official.  Keys and operator controls that are visible to a customer in a direct sale 
transaction shall be marked with words or symbols to the extent that they can be understood by the customer and aid in 
understanding the transaction. Keys that are visible only to the console operator need to be marked only to the extent 
that a trained operator can understand the function of each key. 
2.25. All o perational c ontrols, i ndications, a nd f eatures including switches, lights, 

displays, and push buttons shall be clearly and definitely identified. 
Yes  �  No  �  N/A  � 

2.26. All d ual function ( multi-function) ke ys o r c ontrols shall b e marked t o c learly 
identify all functions. 

Yes  �  No  �  N/A  � 

2.27. Non-functional controls and annunciators shall not be marked. Yes  �  No  �  N/A  � 
Code Reference:  G-S.7.  Lettering, Readability  
2.28. Required markings and instructions shall be permanent and easily read. Yes  �  No  �  N/A  � 
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Code Reference:  G-S.8. Sealing Electronic Adjustable Components, and Provision for Sealing of Adjustable 
Components or Audit Trial 
2.29. Electronic adjustable components that affect the performance of a device shall 

provide for an approved means of security (e.g. data change audit trail) or for 
physically ap plying a s ecurity seal.  T hese co mponents i nclude t he f ollowing: 
(1) mechanical adjustment mechanism for meters, (2) the electronic cal ibration 
factor and automatic temperature compensator for electronic meter registers, (3) 
selection of pressure for density correction capability and correction values, and 
(4) p ulser s etting a nd gallon/liter c onversion s witches when t hey may 
accidentally or intentionally be used to perpetrate fraud. 

Yes  �  No  �  N/A  � 

The following philosophy and list of sealable parameters applies to provision for sealing all liquid-measuring devices. 
  
An electronic data audit trail is a means of allowing a weights and measures inspector to review how many times any 
electronic ad justment, which af fects t he acc uracy o f a volume measurement has b een c hanged.  T he i nformation 
contained in the audit trail shall consist of a cumulative and non-destructible number (even if a p ower failure occurs) 
which increments each time any of the adjustments required to be sealed have been changed.  The electronic data audit 
trail information shall be capable of being recalled by the official on the main display of the device. 
 
As a minimum, devices which use an audit trail to provide security for sealable parameters shall satisfy the following 
criteria and shall use the format set forth in Appendix A of the checklist for Liquid-Measuring Devices. 
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Philosophy for Sealing 
Typical Features to be Sealed 

 
Principles for Determining Features to be Sealed 
 
The need to seal some features depends upon: 
 

• The ease with which the feature or the selection of the feature can be used to facilitate fraud; and 
• The likelihood that the use of the feature will result in fraud not being detected. 

 
Features or functions which the operator routinely uses as part of device operation, such as setting the unit prices on 
dispensers and maintaining unit prices in price look-up codes stored in memory, ar e not sealable parameters and 
shall not be sealed. 
 
If a parameter (or set of parameters) selection would result in performance that would be obviously in error, such as 
the selection of parameters for different countries, then it is not necessary to seal the selection of these features. 
 
If individual device characteristics are selectable from a "menu" or a series of programming steps, then access to the 
"programming mode" must be sealable.  ( Note:  I f an audit trail i s the only means of security, then the audit trail 
shall update only after at least one sealable parameter has been changed; simply accessing the sealable parameters 
via a menu shall not update the audit trail.) 
 
If a physical act, such as cutting a wire is required to change a parameter setting and physically repairing the cut is 
required to reactivate the parameter, t hen t his physical r epair process would be co nsidered an  accep table way to 
select parameters without requiring a physical seal or an audit trail. 
 
Typical Features and Parameters to be Sealed 
 
The following provides examples of configuration and calibration parameters that are to be sealed.  The examples 
are provided for guidance and are not intended to cover all possible parameters. 
 
Calibration Parameters:  Calibration parameters are those parameters whose values are expected to change as a  
result of accuracy adjustments.  Examples include the following. 
 
1. Measuring element adjustments where l inearity corrections are used, e.g., f low rate 1  and meter factor 1 , 

flow rate 2 and meter factor 2, etc. 
2. Mass flow meter adjustments for zero adjustments (not simply setting the display to zero) and span settings. 
 
Configuration P arameters:  Configuration p arameters ar e t hose p arameters whose values are ex pected to b e 
entered only once and not changed after all initial installation settings are made.  Examples include the following. 
 
1. Octane or other blend setting ratios (optional in Canada at this time) 
2. Temperature, pressure, density, and other sensor settings for zero, span, and offset values 
3. Measurement units (in Canada, only if not displayed or printed on the primary register) 
4. Temperature compensation table, liquid coefficient of expansion, or compressibility factors or tables 
5. Liquid density setting (in Canada, only if not displayed or printed on the primary register) and allowable 

liquid density input range 
6. Vapor pressures of liquids if used in calculations to establish the quantity 
7. Meter or sensor temperature compensation factors 
8. False or missing pulse limits for dual pulse systems (Canada only) 
9. On/off status of automatic temperature, pressure, or density correction 
10. Automatic or manual data input for sensors 
11. Dual pulse checking feature status on or off 
12. Flow control settings (optional in Canada) 
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13. Filtering constants 
 
 

Liquid-Measuring Device Features and Parameters 

Typical Features or Parameters to be Sealed Typical Features or Parameters Not 
Required to be Sealed 

Measuring element adjustment (both mechanical 
and electronic) 

Analog-to-digital converters 

Linearity correction values Quantity division value (display resolution) 
Measurement units (e.g., gallons to liters) Double pulse counting 
Octane blend setting for retail motor-fuel 
dispensers 

Communications 

Any tables or settings accessed by the software or 
manually entered to establish the quantity (e.g., 
specific gravity, pressure, etc.) 

 

Density ranges  
Pulsers  
Signal pick-up (magnetic or reluctance)  
Temperature probes and temperature offsets in 
software 

 

Pressure and density sensors and transducers  
Flow control settings, e.g., flow rates for slow-
flow start, quantity for slow-flow start and stop 

 

Temperature compensating systems (on/off)  
Differential pressure valves  
As a point of clarification, the flow control 
settings referenced above are those controls 
typically incorporated into the installations of 
large-capacity meters (wholesale meters).  The 
reference does not include the point at which retail 
motor-fuel dispensers slow product flow during a 
prepaid transaction to enable the dispenser to stop 
at the preset amount. 

 

 
Note: The above examples of adjustments, parameters, and features to be sealed are to be considered "typical" or 
"normal." This list may not be all inclusive.  Some parameters other than those listed, which affect the metrological 
performance of the device, must be sealed.  If listed parameters or other parameters, which may affect the 
metrological function of the device, are not sealed, the manufacturer must demonstrate that all settings comply with 
the most stringent requirements for the application of the device (i.e., the parameter does not affect compliance with 
Handbook 44). 
 
 
 
 
 
Category 1 Devices (Devices with No Remote Configuration Capability):  

•  The device i s sealed with a  p hysical seal o r it h as a n a udit tr ail with t wo e vent 
counters (one for calibration, the second for configuration). 

Yes  �  No  �  N/A  � 
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•  A physical seal must be applied without exposing electronics. Yes  �  No  �  N/A  � 
•  Event counters are non-resettable and have a capacity of at least 000 to 999. Yes  �  No  �  N/A  � 
•  Event counters increment appropriately. Yes  �  No  �  N/A  � 
•  The audit trail information must be capable of being retained in memory for at 

least 30 days while the device is without power. 
Yes  �  No  �  N/A  � 

•  Accessing th e a udit trail i nformation for r eview shall b e s eparate f rom the 
calibration mode. 

Yes  �  No  �  N/A  � 

•  Accessing the audit trail information must not affect the normal operation of the 
device. 

Yes  �  No  �  N/A  � 

•  Accessing the audit trail information shall not require removal of any additional 
 parts o ther t han normal r equirements t o i nspect t he i ntegrity o f a  
physical security seal.  (e.g., a key to open a locked panel may be required). 

Yes  �  No  �  N/A  � 

Category 2 Devices (Devices with Remote Configuration Capability but Controlled by 
Hardware): 

 

•  The p hysical h ardware en abling acces s f or r emote co mmunication must b e o n- 
site. 

Yes  �  No  �  N/A  � 

•  The physical hardware must be sealable with a security seal or Yes  �  No  �  N/A  � 
•  The device must be equipped with at least two event counters: one for calibration, 

the second for configuration parameters 
 - calibration parameters event counter 
 - configuration parameters event counter 

Yes  �  No  �  N/A  � 

•  Adequate pr ovision must be  made t o a pply a  phy sical s eal without e xposing 
electronics. 

Yes  �  No  �  N/A  � 

•  Event counters are non-resettable and have a capacity of at least 000 to 999. Yes  �  No  �  N/A  � 
•  Event counters increment appropriately. Yes  �  No  �  N/A  � 
•  Event counters may be located either:  

 - at the individual measuring device or 
 - at the system controller 

Yes  �  No  �  N/A  � 

•  If t he counters are located at the system controller rather than at the individual 
device, means must be  pr ovided t o g enerate a  hard c opy of  t he i nformation 
through an on-site device.   

Yes  �  No  �  N/A  � 

•  An ad equate n umber ( see t able b elow) o f ev ent co unters must b e a vailable t o 
monitor the calibration and configuration parameters of each individual device. 

Yes  �  No  �  N/A  � 

•  The device must either: 
 -clearly indicate when it is in the remote configuration mode or 
 -the device shall not operate while in the remote configuration mode. 

Yes  �  No  �  N/A  � 

•  If capable of printing in the calibration mode, it must print a message that it is  in 
the calibration mode. 

Yes  �  No  �  N/A  � 

•  The audit trail information must be capable of being retained in memory for at 
least 30 days while the device is without power. 

Yes  �  No  �  N/A  � 

•  The audit trail information must be readily accessible and easily read. Yes  �  No  �  N/A  � 
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Minimum Number of Counters Required 
 Minimum Counters Required for 

Devices Equipped with Event 
Counters 

Minimum Event Counter(s)  
at System Controller 

Only one type of parameter 
accessible (calibration or 
configuration) 

One (1) event counter One (1) event counter for each 
separately controlled device, or 
one (1) event counter, if changes 
are made simultaneously. 

Both calibration and 
configuration parameters 
accessible 

Two (2) event counters Two (2) event counters for each 
separately controlled device, or 
two (2) or more event counters if 
changes are made to all 
controlled devices 
simultaneously. 

 
Category 3 Devices (Devices with Unlimited Remote Configuration Capability):  
Category 3 devices have virtually unlimited access to sealable parameters or access is controlled though a password. 

•  For devices manufactured after January 1, 2001, the device must either:  
- Clearly indicate when it is in the remote configuration mode, or  
- The device shall not operate while in the remote configuration mode  

Yes  �  No  �  N/A  � 

•  The device is equipped with an event logger Yes  �  No  �  N/A  � 
•  The event logger automatically retains the identification o f the parameter changed, 

the date and time of the change, and the new value of the parameter. 
Yes  �  No  �  N/A  � 

•  Event counters are nonresettable and have a capacity of at least 000 to 999. Yes  �  No  �  N/A  � 
•  The system is designed to attach a p rinter, which can print the contents of the audit 

trail. 
Yes  �  No  �  N/A  � 

•  The audit trail information must be capable of being retained in memory for at least 
30 days while the device is without power. 

Yes  �  No  �  N/A  � 

•  The e vent l ogger must ha ve a  c apacity t o r etain r ecords eq ual t o t en t imes t he 
number of  s ealable pa rameters i n t he de vice, bu t n ot more t han 1000 r ecords are 
required. 

Yes  �  No  �  N/A  � 

•  The event logger drops the oldest event when the memory capacity is full and a new 
entry is saved. 

Yes  �  No  �  N/A  � 

•  Describe the method used to seal the device or access the audit trail information. 
 
 
 

 

Code Reference:  G-UR.1.1.  Suitability of Equipment  
A d evice must be properly designed and have sufficient capacity to be suitable to use in a particular application. A 
device must measure t he ap propriate ch aracteristics o f a c ommodity t o accu rately d etermine t he q uantity, have t he 
necessary co mponents (e.g. vapor el iminator) to el iminate factors t hat may cause measurement er rors during normal 
use, have sufficient capacity to indicate the quantity measured and the associated total price if it is a computing device. 
The meter must have the proper flow rate capacity to operate over t he actual f low rates for the application, and the 
device m ust h ave a q uantity d ivision ap propriate f or t he ap plication.  S ome s pecific r equirements for d evice 
characteristics are given in the specific codes for particular devices. 
2.24. The equipment is suitable for its intended application.  Yes  �  No  �  N/A  � 
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2.25. Equipment s hall b e s uitable f or u se in  th e e nvironment in  which it will b e u sed. 
Suitability with r espect t o e nvironment i ncludes t he e ffects o f wind, weather, 
temperature variations, and radio frequency interference.  A device must work and 
remain accurate under its actual conditions of use. 

Yes  �  No  �  N/A  � 

2.26. Simulator tests: All tests shall have a minimum of 10,000 pulses applied to the device for each 
test. Test with a minimum of two API/Density settings. 

Product:  Meter Factor: K Factor:  
1 Test at a temperature between 55 – 65 degrees F 

at the manufactures rated maximum 
frequency/pulse rate. 

API Gravity:   
Temperature:   

Yes  �  No  �  N/A  � 

2 Test at a temperature between 55 – 65 degrees F 
at manufactures rated minimum frequency/pulse 
rate. 

API Gravity:   
Temperature:   

Yes  �  No  �  N/A  � 

3 Test at a t emperature below 35 d egrees F a t 
manufactures r ated m aximum frequency/pulse 
rate. 

API Gravity:   
Temperature:   

Yes  �  No  �  N/A  � 

4 Test at a t emperature below 35 d egrees F at 
manufactures rated m inimum f requency/pulse 
rate. 

API Gravity:   
Temperature:   

Yes  �  No  �  N/A  � 

5 Test at a t emperature above 100 de grees F a t 
manufactures r ated m aximum frequency/pulse 
rate. 

API Gravity:   
Temperature:   

Yes  �  No  �  N/A  � 

6 Test at a t emperature above 100 de grees F  a t 
manufactures rated m inimum f requency/pulse 
rate. 

API Gravity:   
Temperature:   

Yes  �  No  �  N/A  � 

7 Test at a temperature between 55 – 65 degrees F 
at the manufactures rated maximum 
frequency/pulse rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

8 Test at a temperature between 55 – 65 degrees F 
at manufactures rated minimum frequency/pulse 
rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

9 Test at a t emperature below 35 de grees F  at  
manufactures r ated m aximum frequency/pulse 
rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

10 Test at a t emperature below 3 5 d egrees F  at  
manufactures rated m inimum f requency/pulse 
rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

11 Test at a t emperature above 100 de grees F  a t 
manufactures r ated m aximum frequency/pulse 
rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

12 Test at a t emperature above 100 de grees F  a t 
manufactures rated m inimum f requency/pulse 
rate. 

API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

13  API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 

14  API Gravity/Density:   
Temperature:   

Yes  �  No  �  N/A  � 
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Glossary of Acronyms 

AWS Automatic Weighing Systems NTETC National Type Evaluation Technical 
Committee 

CC NTEP Certificate of Conformance OIML International Organization of Legal 
Metrology 

CIM Coupled-in-Motion (Railway Track Scales) S&T NCWM Specifications and Tolerances 
Committee 

CLC Concentrated Load Capacity SWMA Southern Weights and Measures Association 
EPO Examination Procedure Outline W/LRE Weighing/Load-receiving Element 

GIPSA Grain Inspection Packers and Stockyards 
Administration WG Work Group 

NCWM National Conference on Weights and 
Measures WMD NIST Weights and Measures Division 

NIST National Institute of Standards and 
Technology WWMA Western Weights and Measures Association 

NTEP National Type Evaluation Program WS NTETC Weighing Sector 
Unless Otherwise Stated: 
- “Handbook 44” (HB 44) means the 2009 Edition of NIST Handbook 44, “Specifications Tolerances, and Other 

Technical Requirements for Weighing and Measuring Devices.” 
- “Handbook 130” (HB 130) means the 2009 Edition of NIST Handbook 130, “Uniform Laws and Regulations in 

the areas of legal metrology and fuel quality.” 
- “Publication 14” (Pub. 14) means the 2009 Edition of NCWM Publication 14 - Weighing Devices - Technical 

Policy - Checklists - Test Procedures. 
Note:  NIST does not imply that these acronyms are used solely to identify these organizations or technical topics. 

 

Load Cell Items 
 
1. L oad C ell C r eep R ecover y 

1 (a). Load Cell Creep Recovery (Recommended Changes to Publication 14 Based on Actions at the 
2009 NCWM Annual Meeting) 

 
Source:  Mr. Steve Cook, NIST Technical Advisor 
 
Background:  See t he Final Report of  t he 2009 N CWM S &T C ommittee (Agenda I tem 320 -2 f or a dditional 
background information to amend HB 44 Scales Code paragraph T.N.4.6. Time Dependence (Creep) for Load Cells 
during T ype E valuation.  During t he 2009 Annual M eeting, the S &T C ommittee adopted a  p roposal t o a mend 
HB 44 Scales Code paragraph T.N.4.7. to relax creep recovery tolerances on Class III load cells with more the 4000 
division (nmax > 4000).  
 
At t he 2009 A nnual M eeting of  t he N TETC-WS, t he NIST T echnical A dvisor r ecommended amendments to 
Publication 14 – Force Transducers Section: FT Section II-9 as follows for consideration by the WS. 
 
Discussion/Conclusion:  The WS reviewed the language adopted by  the NCWM and agreed w ith the NIST 
Technical Advisor recommendation t o a mend P ublication 14 F T Se ction 9 .  T his r ecommendation c an be  
found in Appendix A, Agenda Item 1.(a). 
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1 (b). Load Cell Creep Recovery (Editorial Suggestions) 
 
Source:  Mr. Stephen Patoray, Consultants on Certification 
 
Background: Mr. Patoray noted th at the subject o f Creep R ecovery i n S ection 1 2 was i nadvertently o mitted i n 
previous editions of Publication 14 and proposed a recommendation to amend Publication 14 – Force Transducers 
Section: FT Section M-12 – Summary Table and Table 6. 
 
Discussion/Conclusion:  The WS reviewed and agreed with the recommendation to amend Publication 14 FT 
Section 12 and Table 6.  The WS added additional language to the proposed subsection 12 (f) to include the 
reference to the times specified for the initial reading in FT Table 5.  This recommendation can be found in 
Appendix A, Agenda Item 1.(b). 

Carry-over Items: 
 
2. R ecommended C hanges to Publication 14 B ased on A ctions at the 2009 NC W M  A nnual 

M eeting 
 
Source:  The N IST Technical A dvisor, Steve C ook, ha s p rovided t he S ector w ith s pecific r ecommendations f or 
incorporating t est pr ocedures a nd c hecklist l anguage ba sed u pon a ctions of  t he 2009 A nnual M eeting o f t he 
94th NCWM.  T he Sector was asked to briefly discuss each item and, i f appropriate, provide general input on the 
technical aspects of the issues. 
 
Background:  See t he Final Report of  t he 20 09 NCWM S &T C ommittee A genda I tem 3 10-4 for the ad opted 
language a nd additional ba ckground i nformation on the ite m to a mend H B 44 G eneral C ode pa ragraph G-
N.3. Verification of Testing Standards.   The NCWM agreed to add a new test note and add General Code paragraph 
G-N.3. and deleted similar language in the 2.2X series of weighing device codes.  
 
Discussion/Conclusion:  The WS reviewed the language adopted by  the NCWM and agreed w ith the NIST 
Technical Advisor recommendation that no further action by the Sector is required since the new paragraph 
is ne arly i dentical t o t he 2 009 Sc ales C ode pa ragraph N.2. V erification o f St andards, w hich ha s no t be en 
referenced in NCWM Publication 14.  
 
3. I n-M otion R ailway T r ack Scales - Definition.  
 
Source:  2008 NTETC Weighing Sector Meeting Summary – Agenda Item 3 
 
Background:   During the 2003 discussion of Agenda Item 3 – the WS reviewed the following proposed definitions 
for “in-motion weighing device.”  
 

1.  In-motion weighing device:  A  complete weighing system, separable indicating e lement, or controller that 
follows a predetermined program of automatic processes for objects while in motion without the intervention of 
an operator on the load-receptor of a co mplete weighing device or separable weighing/load-receiving element. 
(Source: OIML R51 for automatic weighing instruments) 
 
2.  I n-motion weighing device:  A n instrument capable of weighing objects in motion without the intervention 
of an operator and follow a predetermined program of automatic process characteristics of the instrument.  The 
instrument can be a  complete weighing system, a separable controller or a separable weighing/load-receiving 
element. (Source:  Mettler/Toledo) 

 
The WS recommended t hat the v ersions b e p resented t o t he r epresentative o f t he r ailroad w eighing i ndustry 
attending the fall meeting of AREMA Committee 34 and the SMA and that this item be placed on the WS’s 2009 
agenda. 
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During i ts Fall 2008 meeting, s ome members of A REMA C ommittee 34 r eviewed t he pr oposed de finitions f or 
Publication 14 and stated no preference for ei ther recommendation.  T his i tem was also discussed by the SMA a t 
their fall 2008 meeting where Mr. Darrell Flocken reported on discussions at the NTETC Weighing Sector meeting 
and that feedback on the In-Motion Railway Track Scales item is being requested.  Any suggestions and comments 
were to be submitted to Mr. Flocken or Mr. Steve Cook by August 2009. 
 
Discussion:  The NIST Technical Advisor asked the WS to review the two proposed definitions in the background 
information from the 2008 N TETC Weighing Sector Summary and recommend which version should be added to 
Publication 14 DES Section 68.   
 
The WS discussed the word “object” in the proposed language and was concerned that it would include all types of 
in-motion devices.  This item started out for railway track scales and weighing modules that weigh in-motion, where 
the weighing modules were evaluated statically and if the modules could be used in dynamic weighing applications.  
Mr. Steve Beitzel of Systems Associates and Chairman of AREMA Committee 34, proposed amending the Mettler-
Toledo language to limit the scope o f th e definition to  r ailcars and d elete th e a dded la nguage t hat de scribed t he 
characteristics o f a co ntroller.  A co uple o f t he members o f t he W S as ked i f t he d efinition i s s till needed an d 
questioned whether the definition will add value if it i s added to Publication 14.  The WS agreed that there is little 
added benefit to add the definition. 
 
Discussion/Conclusion:  The Se ctor c oncluded t hat t he de finition i s not r equired as i t a dds no  be nefit t o 
NCWM Publication 14 - DES Section 68.   
 
4. Pub 14 T echnical Policy - H opper  Scale Design Par ameter s  
 
Source:  2008 WS Agenda Item 7  
 

• 2008 WS Summary - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc 

 
Background:  See the 2008 NTETC Weighing Sector Meeting Summary Agenda Item 7 for additional background 
information.  During the 2008 WS meeting, the NTEP Director reported that there has been little agreement on what 
constitutes a d ifferent type, or what can be considered as a  variation of the design, and how many cer tificates are 
required.  The WS recommended that this item be carried over for the 2009 NTEP lab and NTETC WS meetings to 
allow for additional work and development of a proposal.  The NIST Technical Advisor stated that the NTEP labs 
did not discuss this item at its 2009 Spring Meeting. 
 
Discussion:  The WS reviewed the background information from the 2007 and 2008 WS summaries. The WS also 
discussed the f ollowing is sues r egarding t he e xisting te chnical p olicy i n P ublication 14 D ES S ection A .6.1 a nd 
A.6.2: 
 

1. What ar e t he al lowable v ariations i n t he num ber of  l oad supports for cy lindrical an d r ectangular 
hopper/tank scales?  

2. What are the a llowable variations in the design and location of the load supports (hanging, compression, 
load supports attached to the upper, mid, or lower portion of the hopper or tank)? 

3. Should volume of the tank be considered as a parameter along with capacity? 
4. Depending on the answers to the above questions, can different “types” be included on one CC? 

 
Mr. Flocken, Mettler-Toledo and Sector Chairman, discussed the h istory o f th is ite m, a nd asked what parameters 
define the type.  Mr. Patoray, Consultants on Certifications, added that Publication 14 lists the types that had to be 
tested, but does not include all that could go on a  CC.  The WS continued to d iscuss the various parameters and 
topics including:  
 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
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Parameter/Topics Comment 
Number of hopper/tank 
supports. - If 3 are adequate, then more should be allowed. 

Number of load cell. - If 3 are adequate, then more should be allowed. 
- Maximum number limited by vmin. 

Location of hopper/tank 
supports.  

- Supported from the top of tank. 
- Supports located between top and bottom of tank. 
- Supported from bottom of tank. 
- Supported on corners of a weighbridge. 

Variations in the shapes of 
the hopper/tanks.  

- Cylindrical. 
- Square. 
- Rectangular. 
- Combination of above. 

Past allowed variations in the 
dimensions of lever systems.  

- Some pre-NTEP CCs were issued for a large range of capacities and dimensions 
based on state approvals and past performance. 

Structural integrity of the 
tank/hopper.  

- Deflection of tank/hopper may have impact on the way the load is applied to the 
load cells.   

- However, t his c ould be deducted i n t he proper a pplication a nd amount of test 
load. 

Application of test weights.  
- Safety issue. 
- Could a lso c ause unw anted de flection i n t he h opper/tank t hat i s n ot 

representative of deflection during normal weighing. 

Uncertainty in test methods.  - Excessive number on drafts during a s train test increases uncertainty beyond ⅓ 
acceptance tolerance. 

Include material tests (for 
automatic systems). 

- Has merit since it better simulates actual use with associate equipment (e.g., dust 
suppression, gates, etc.).   

- Study may b e needed t o d iscover if this is n ecessary, considering t he cost 
involved with modifying conveyor systems to pre- or post-weigh material. 

 
Mr. Todd Lucas, Ohio NTEP Lab, suggested that a WG be assembled to address the above items.  A vote was taken 
to determine i f the WS should establish a hopper scale WG.  T he result of the vote indicated that there was litt le 
support to establish the WG (2 in favor and 6 opposed).   
 
However, the WS did agree that additional guidance is needed in Publication 14 technical policies that address the 
number of supports that can be allowed based on an evaluation. Several sector members stated that increasing the 
number of load supports beyond what was tested during type evaluations would strengthen the support structure.  
Conversely, decreasing the number of supports may weaken the design of the support structure and that additional 
testing should b e r equired t o a mend a hopper s cale C C to include “ type” v ariations w ith fewer supports.  
Mr. Patoray recommended that changes should be allowed retroactively to amend existing active CCs since there are 
no proposed changes to the current type evaluation test procedures. 
  
Conclusion:  The W S a greed t o r ecommend c hanges to P ublication 1 4 D ES Se ction B .6 ( Certificate o f 
Conformance Parameters) f or h opper s cales by adding “a C C s hall apply to all models having number of 
load supports equal to or greater than the number of supports in the device submitted for evaluation.”  This 
recommendation can be found in Appendix A - Agenda Item 4. 
 
The WS also agreed that existing ac tive CCs can be amended to coincide with the proposed changes since 
there i s no difference in test procedures based on the number of load supports.  T he WS added that other 
proposals to amend Publication 14 hopper scale technical policies based should be addressed by the WS as 
separate agenda items.   
 
5. Pub 14 Section 69. - R ailway T r ack Scales   
 
Source:  Weighing Sector Carryover Agenda Item 3 (2007) and Item 10 (2008)  
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• (2007) - 

• (2008) - 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-NTEP-AppC-Weighing-08-
Annual-FINAL.doc 
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc 

 
Background:  2008 Weighing Sector Carryover Item 10.   
 
During the 2007 meeting of the Weighing Sector, the WS agreed there is a loophole in the existing policies for RR 
track scales with a capacity greater than 200 000 lb.  The SMA and AREMA Committee 34 volunteered to work on 
the testing requirements for vehicle and railway track scales with capacities greater than 200 000 lb and provide to 
the N TEP D irector an d N IST Technical Advisor an u pdate on  de veloping a  pr oposal f or c onsideration by  t he 
Weighing Sector prior to the 2008 NCWM Interim Meeting. 
 
AREMA Committee 34 Adhoc Subcommittee submitted proposed changes to Publication 69.  H owever, the SMA 
was not able to address this item during their November meeting and therefore this item will be carried over to the 
2008 meeting of the Weighing Sector. 
 
At its September 2008 meeting, the WS recommended that this item be carried over until the 2009 meeting of the 
Sector to await final approval by AREMA Committee 34. 
 
At its October 2008 meeting, the Chairman of Committee 34 stated that Committee 34 could not further develop this 
item without specific input from the Weighing Sector.  Permission to reprint sections of the 2009 A AR Handbook 
was granted to NTEP. 
 
Recommendation/Conclusion:  The language appears to be acceptable to AREMA Committee 34 and has not 
yet been reviewed by the SMA.  The WS reviewed the testing requirements proposed by AREMA 
Committee 34 and recommends adding the proposed language as amended by the WS. 
 
This recommendation can be found in Appendix A - Agenda Item 5. 
 
6. C or r ection to Scale T ickets 
 
Source:  2008 WS Item 12 - Maryland NTEP Lab 
 

• 2008 WS Summary - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc  

 
Background:  This item was provided as an update to the 2008 Weighing Sector Carryover Item 12.   
 
At its 2008 NTEP Participating Laboratory meeting, the NTEP labs discussed a proposal from the Maryland NTEP 
lab to amend Section 35., which is for weigh-in/weigh-out applications. 
 
The pr oposal r ecommended a mending D ES S ection 35. to  s pecify th e r equirements f or d evices th at p rint s cale 
tickets with corrected weight information.  Several of the labs believed that the subject may be more appropriate for 
Section 13. Recorded Representations and limited to indirect sale applications.  
 
The WS reviewed the item that was submitted to the NTEP labs.  There were concerns that the proposal is intended 
to ad dress t he ap plication d escribed i n S cales Code UR.3.9.  However, o ther members o f t he WS supported t he 
intent for weigh-in/weigh-out vehicle scales applications.  T he WS agreed that clarification of erroneous tickets is 
needed; h owever i t co uld not co me t o a  co nclusion since the WS did n ot have a  de veloped r ecommendation t o 
review.  There were also discussions about the appropriate location for the requirements.  For example, Section 35. 
applied to weigh-in/weigh-out applications where the publication states that manual weight entries are not permitted.  
The WS recommended that a  specific recommendation be developed for this i tem and carried over until the 2009 
meeting of the Weighing Sector.  At its 2009 Spring Meeting, the NTEP labs did not discuss this item. 
 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
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Discussion:  The NIST Technical Advisor reported that he has not received an update on t he development of this 
item.  WS Chairman, Mr. Flocken provided additional background information.   
 
Mr. Ken Jones, C alifornia NTEP L ab, stated t hat t he t raditional method o f co rrecting t ickets in C alifornia is 
typically handled outside the weighing system by the CA Weighmaster Laws and Regulations.  T he first ticket is: 
1) voided by handwriting or printing “VOID” across the t icket; 2) retained for auditing purposes; and 3) a second 
ticket is manually created with the words “corrected ticket” with a note referencing the original voided ticket.   
 
Mr. Patoray s tated that e ntering manual weights to  c orrect erroneous t ickets in t he nor mal weighing mode of  
operations is impractical for many truck scale (direct sales to the customer) applications since manual weights can 
only be entered with t he s cale at  zer o according t o DES Se ction 1 7.2.  He ad ded that the user i s no l onger 
conducting a weigh-in/weigh-out transaction to correct a weigh-in/weigh-out ticket and that corrected tickets may be 
generated in a different mode of operation. 
 
Mr. Bill Fishman, New York NTEP Lab, expressed his concern that some systems simply use a different program to 
issue a co rrected t icket an d t he p otential for f raud.  Mr. Jim T ruex responded t hat S cales C ode pa ragraph 
“UR.3.9. Use o f Manual Weight E ntries” s till applies to  the user and suggested t hat it may be appropriate to  add 
language to DES section “35. Weigh-In/Weigh-Out Systems” using language from DES section 36.9.7 (“Manual 
gross weight entries are permitted to correct tickets issued in error p rovided the following conditions are met:”).  
Other WS members suggested that a reference to DES Section 17 Manual Weight Entries be added to DES Section.   
 
Conclusion:  The WS agreed that a footnote should be added to DES Section 35, referring to DES Section 17 
Manual Weight Entries.  This recommendation can be found in Appendix A, Agenda Item 6. 
 
7. Update - M inimum Size of W eight and Units Pr oposals 
 
Source:  2008 Weighing Sector Item 6   
 

• 2009 S&T Committee Interim Report - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-
09-Pub16-FINAL.doc 

• 2008 WS Summary - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc  

 
Background:  See t he 2 009 N CWM S pecifications a nd T olerance C ommittee Annual Report D eveloping Item 
Part 2, I tem 1 “S.1.4.6. Height., Definition of  Minimum Reading Distance, UR.2.10. Primary Indicating Elements 
Provided by the User and Definition of Primary Indications,” and the 2006 W eighing Sector Summary I tem 6 for 
additional background information. 
 
At its 2008 meeting, the Weighing Sector voted on whether to forward the 2008 N TEP labs’ proposal to the S&T 
Committee.  Seven members voted i n favor an d nine members voted a gainst forwarding the NTEP lab alternate 
proposal to the S&T Committee.  The results of the vote indicated that there is no consensus between the NTEP labs 
and device manufacturers.  The Sector al so recommended that the d iscussion and conclusion be forwarded to the 
WWMA and NCWM S&T Committees.  The Technical Advisor reported that the regional weights and measures 
associations recommended that this item be withdrawn from the S&T Committee’s Developing agenda based on the 
comments from the 2008 Weighing Sector and the SMA.   
 
Discussion/Conclusion:  Mr. Fishman believes that the problem still exists and that evaluators will have to 
make their best judgment.  Mr. Flocken reminded the WS that the OIML R 76 9.5 mm requirement applies 
to both buyer and seller displays for scales up to 100 kg and that the main objection to the proposal was the 
requirement that it applies to all applicable devices manufactured after the effective date and that changing 
production would be cost prohibitive to amend NTEP and other approvals (e.g., FCC, UL, etc.). 
 
The WS believes that no progress can be made on this item and this item be withdrawn from the WS agenda. 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
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8. Update - A utomatic Z er o-Setting Pr oposal 
 
Source:  2008 WS Agenda Item 17. 
 

• 2008 WS Summary - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc  

 
Background:  This item is provided as an update to the 2008 Weighing Sector Carryover Item 17.   
 
During i ts 2008 m eeting, WS discussed t he co mments t hat an  i ncreasing number o f s cales s ubmitted f or N TEP 
evaluations include an automatic zero-setting feature, which is not addressed in HB 44.  It has been noted that many 
devices ar e b uilt for a g lobal marketplace an d that t he o peration o f t his automatic ze ro-setting device may b e 
functional o n t he d evice when i nstalled i n t he U nited S tates.  Currently, H B 44 doe s n ot de fine t his function.  
NCWM P ub 14 h as no te st t o d etermine if th e d evice submitted for e valuation h as s uch a  function, o r if  it i s 
sealable.  T he au tomatic zer o-setting mechanism o n a s canner/scale s ubmitted t o N TEP co uld b e en abled an d 
disabled by means of a bar code read by the scanner. 
 
In the past, several of the NTEP labs, when asked about this feature, have indicated that since it does not meet the 
definition of automatic zero-tracking mechanism, it i s not allowed.  Additionally, the WS agreed that HB 44 does 
not c learly state t hat t his f unction is  not a llowed, which may le ad to  i nconsistent in terpretations o f 
Section 2.20. Scales paragraphs S.1.1.(c) (Z ero In dication – “. .  . r eturn t o a c ontinuous zero i ndication”) 
and S.1.1.1.(b) (Digital I ndicating E lements – “a device shall either automatically maintain a “center-of-zero” 
condition. . . . ” could be interpreted to allow the automatic zero-setting device as described in OIML R 76.  T hat 
may not be a universal interpretation. 
 
In 2008, the WS concluded that: 
 

1. There i s a  problem t hat needs to be  s olved, ba sed on  t he current i nformation or  l ack of  i nformation in 
HB 44. 

2. There are no technical reasons why the automatic zero-setting feature, as described in OIML R 76, should 
not be included in NIST Handbook 44. 

3. The feature may not be suitable for all applications (e.g., balancing off a stable partial load) if the feature 
can function with both positive and negative weight indications. 

4. Language will need to be developed for NCWM Publication 14 to either test for the correct function of 
automatic zero-setting or test to determine that the device does not have automatic zero-setting and it is  a 
sealable parameter. 

 
The WS established a small work group (Mr. Scott Davidson, Mr. Scott Henry, Mr. Steve Cook, and Mr. Patoray) to 
develop a proposal to b e s ubmitted to the NCWM S&T Committee and make a recommendation addressing t he 
suitability of scales with the capability to automatically set a positive weight indication to zero.  A dditionally, the 
WS agreed to review the language developed by the work group to confirm its support of the proposed language. 
(Mr. Lucas and Mr. Truex also contributed to the discussions and subsequent proposal.) 
 
The WG did not have sufficient time to both develop the proposal and ballot the WS prior to the November 1, 2008, 
cutoff date for submitting new items to the Committee.  T herefore, the group agreed to submit the proposal to the 
Committee and ballot the WS members. The results of the ballot and all comments were summarized and forwarded 
to the Committee prior to the 2009 NCWM Interim Meeting.  Eight WS members responded to the ballot of which 
six voted in favor of the proposed language.  It should be noted that two of the affirmative votes stated that their vote 
was provisional provided the reference to the 4 % of scale capacity limitation is removed from the proposal.  Two 
members opposed that item, stating that the language should not be rushed through the S&T Committee and that the 
feature should operate with either negative or positive weight indications. 
 
The NIST technical advisor forwarded the ballot results and comments to the S&T Committee for its consideration 
at the 2009 NCWM Interim Meeting.   

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
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Discussion:  The NIST Technical Advisor provided the WS with an update on the status and additional discussions 
on t his i tem s ince t he 2 009 I nterim Meet ing, and can  b e r eviewed i n t he 2 009 N CWM A nnual R eport as  S &T 
Committee Item 320-3.  The NIST Technical Advisor suggested that the WS develop a consensus position on this 
item a nd forward its c onclusion to t he S&T C ommittee.  The W S di scussed t he following pos sible pos itions to 
forward to the S&T Committee:   
 

1. Allow feature t o o perate only when b elow zer o with cap acity l imit (as shown i n 2009 N CWM Annual 
Report Committee Recommendation). 

2. Consider the Spring 2009 SMA position to allow the feature to operate in either direction with no capacity 
limit. 

3. Consider HB 44 language to prohibit the feature.  
4. No changes to HB 44.   

 
The NIST Technical Advisor also developed language for Publication14 for additional development that:  
 

1. Defines the feature. 
2. Tests that could be used to detect the feature.  
3. Procedures o r act ions i f t he f eature i s e ncountered ( e.g., “f eature shall b e d isabled f or co mmercial 

applications a nd th e s witch t hat e nables o r d isables th e f eature c an n ot b e c hanged without b reaking a  
security seal or other means of providing security”).  

4. Amend P ub 14 by  a dding “automatic zer o-setting mechanism” t o t he T able o f S cale F eatures a nd 
Parameters as a sealable parameter. 

 
Representatives from M easurement C anada s tated t hat C anada a llows t he feature for d irect s ale and th at it only 
automatically rezeros the scale when indicating negative gross weigh values.  Mr. Flocken asked if the WS should 
consider making a  recommendation to the S&T Committee to consider differences in operations for d irect versus 
indirect sale applications.  Mr. Nigel Mills and Mr. Paul Lewis supported the fourth option and added that existing 
Scales Code paragraph UR.4.1. Balance condition i s sufficient.  Mr. Richard Harshman stated his support for the 
third option. 
 
Mr. Flocken commented that one justification for the feature citing actual examples where coupons are scanned and 
placed o ne at  a  t ime o n a s canner/scale r esulting i n t he i ndividual co upons b e zer o o ff u sing t he au tomatic 
zero-tracking feature.  All the coupons would then be removed from the scale in one action placing a scale in a 
below zero condition beyond the zero-tracking range.  W ithout the automatic zero-setting feature, the store will be 
giving away product until the operator takes deliberate action to rezero that scale.  Mr. Henry from NCR was unable 
to attend the meeting.  However, he did provide the following in an email that was presented to the WS supporting 
that the item with OIML language.  
 

August 5, 2009 
 
Hi All, 
 
Although I will not be able to attend the upcoming Weighing Sector Meeting, I would like to provide some input to the 
AZSM issue. 
As for bench counter scales I foresee problems allowing for Zeroing (outside of normal Zero Tracking Range) in the 
positive direction. 
 
Here is a prime example: 
 
Cashier leaves pen on scale top plate... (AZSM) scale zeros the weight of the pen... cashier places item to be weighed on 
scale top plate then realizes that the pen is on the top plate and removes the pen.... now the item will be short weighed. 
 
This is one of many examples, cashiers are always using the scale top plate as desk space (typically due to limited 
counter space).  
 
Items typically left on scale for an extended period of time include coupons, money, sales adds, PLU sheets, and even 
shelf items (either not wanted by customer or waiting to be bagged).  
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Given the numerous chances that the POSITIVE side AZSM would have to zero unintentional items left on the scale 
would lead to numerous errors. 
 
NCR would like to use the AZSM as stated in OIML 4.5.6:  
Operate only when the equilibrium is stable and the indication has remained stable below zero for at least 5 seconds. 
 
If the positive direction of AZSM can be harmlessly used by other classes of scales then maybe the Weighing Sector can 
propose adding AZSM Negative only for Bench Counter Scales and in both directions for other classes of scales. 
 
Please keep me in the loop and Best Regards,  
 
Scott Henry 
Compliance Engineering (W&M) 
NCR Corporation  
phone:770-623-7543  
scott.henry@ncr.com | www.ncr.com 

 
The N IST Technical Advisor s uggested a co mpromise position t o limit t he feature to  point-of-sale systems 
interfaced with scales. 
 
Mr. Truex added t hat t here are already d evices that are t agged for t his feature.  Mr. Patoray b elieves that d oing 
nothing a ccording t o t he fourth option w ould but may present e nforcement pr oblems du e t o t he i nconsistent 
interpretations when citing HB 44 paragraph G-S.2. Facilitation of Fraud.  He added that most scales are designed 
for the international marketplace with features that can be enabled or disabled.  In this option, there is very little in 
HB 44 to guide field officials. 
 
Mr. Flocken a nd Mr. Patoray s tated t he i ncident th at p rompted t he issue b efore th e WS.  A field o fficial was 
performing an inspection on a point-of-sale scanner/scale.  A test weight was place and left undisturbed on the scale 
for 20 s econds when t he i nspector n oticed t hat t he s cale au tomatically r eset t o r ezeroed.  Further i nvestigation 
indicated t hat t he weight d isplay would a utomatically r ezero with e ither p ositive o r n egative weight i ndication.  
Additionally, configuration of the feature could be changed by passing a specific barcode across the scanner portion 
of the scanner/scale without breaking a security seal or updating audit trail information.  Additionally, this created 
competitive disadvantage to at least one other manufacturer that was told that the feature was not allowed. 
 
Additional c omments a ddressed pr operly t rained ope rators, potential b enefits o r h arm t o t he b uyer an d s eller, 
minimum positive w eight indications, n egative n et w eight indication, and c onfusion r egarding t he di fferences 
between automatic zero-tracking and automatic zero-setting.  
 
Conclusion:  The Sector discussed this in great detail and reached a consensus among the attendees that this 
feature does not have any value and at times will facilitate inaccurate weight determinations either agains the 
buyer o r s eller.  The N IST Te chnical A dvisor will f orward the s ector di scussions ( above) t o t he S&T  
Committee. 
 
 
9. Update - New and A mended H B  44 T ar e Pr oposals 
 
Source:  2008 WS Agenda Item 5. 
 
Background:  This item is provided as an update to the 2008 Weighing Sector Carryover Item 5.   
 
See the 2009 Interim Report of the 2009 NCWM S&T Committee agenda Item 320-1 and the Final Summary for the 
2008 Meeting of the Weighing Sector Agenda Item 5 for additional background information. 
 

• 2009 I nterim R eport - http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-
FINAL.doc

• 2008 WS Summary - 
.   

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-
FINAL.doc 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/13-NTEP-AppC-Pub16-FINAL.doc�
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Discussion:  The N IST Technical Advisor p rovided the WS with f ollowing u pdate o n th e s tatus a nd a dditional 
discussions on this item since the 2009 Interim Meeting.  This information can be found in the 2009 Annual Report 
of the 94th

 
 NCWM S&T Committee Final Report.   

The NIST Technical Advisor also reported that the S&T Committee asked the WS for its position on the remaining 
informational agenda items for the Scales and Automatic Weighing Systems codes on Tare. 

 
Mr. Steve C ook, NIST T echnical Advisor, believes t hat much of  t he ba ckground i nformation r eviewed a nd 
developed by the Tare Work Group is not easily accessible by NTEP evaluators and NTEP applicants.  As a result of 
the SMA comments that the proposals for HB 44 are adequately verified during type evaluation.  Steve requested 
that the WS or Tare Work Group review the information developed during this discussion on tare and determine if 
any evaluation criteria or technical policies can be recommended for Publication 14.  For example, the sections on 
“Tare” could be grouped together and the 1980 NCWM S&T discussion on “Tare” could be updated and included as 
an appendix in Publication 14 (similar DES Section 73 – Appendix for the Audit Trail). 
 
The WS also reviewed Publication 14 list of acceptable indications and recorded representations to verify that “PT” 
is an acceptable abbreviation for keyboard and stored tare. 
 
Conclusions:   
 

1. The WS agreed that there may be some merit to Mr. Cook’s recommendation to include language 
from th e 1 980 N CWM S&T di scussion o n “ Tare” a nd r ecommended t hat a  de veloped 
recommendation be submitted to the next meeting of the WS in 2010.    

 
2. The WS also agreed that the remaining Informational tare items should be withdrawn from the S&T 

Committee Agenda.   
 

3. The Sector also agreed to include the PT for preset tares since PT has been accepted by some of the 
NTEP labs. This recommendation can be found in Appendix A - Agenda Item 9. 

New Items: 
    
10. Pub 14 - M aximum Platfor m W idth Par ameter  Sections 8.1., 8.2., and 8.3. 
 
Source:  Mr. Stephen Langford, Cardinal Scale Mfg Co. 
 
Background:  Current NTEP policy as described in Publication 14, sections 8.1, 8.2, and 8.3 regarding acceptable 
range of platform widths on vehicle scales to be included on the CC is apparently unclear and may not be uniformly 
applied.   
 

• Part c of 8.1 s tates that widths up to 120 % of the device evaluated can be listed on the CC for vehicle 
scales up to 200 000 pounds of capacity. 3

• Part c of 8.2 s tates t hat widths no g reater than t hat of the d evice ev aluated can be l isted o n t he CC f or 
vehicle scales with capacities greater than 200 000 pounds.

   

 3

• Part e of 8.3.2 for modular vehicle scales states that widths up to 120 % of the device evaluated can b e 
listed on the CC regardless of scale capacity.

   

 

 5 

3&5

 

  For scales with widths greater than 12 feet, this policy on range of widths may not be applied retroactively.  Additional 
testing is required for devices with widths greater than 12 feet.  Test procedures for scales wider than 12 feet will be 
addressed by NTEP management and the NTEP laboratories on a case-by-case basis. 

Currently, it appears that the CC lists only the width of the device evaluated for modular vehicle scales of widths of 
14 feet or more.  E valuations of 10 ft wide models allow 120 % or 12 f eet-wide models to be listed on the NTEP 
CC.   This practice is not in compliance with the current NTEP policy as written and needs to be clarified. 
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The submitter recommends amending section 8.2 part c of Publication 14 to read; 
 

c. widths no greater than up to 120 % of the width of the platform tested;
 

3 

The submitter also included the following justification: 
 
The following table summarizes the current restrictions on the maximum platform width that can be placed on the 
NTEP CC and highlights the difference criteria in 8.2.c for width parameters to be included on the CC.   
 
Section Device Type CC Platform Width 

8.1.c Vehicle, Railway, C ombination V ehicle/Railway a nd o thers o ver 
30 000 and up to and including 200 000 lb 

Up t o 120  % of  t he width of  t he 
platform tested 

8.2.c Vehicle, Railway, Combination Vehicle/Railway and others greater 
than 200 000 lb

No gr eater t han the width o f t he 
platform tested 3 

8.3.2.e Modular Load-Cell Vehicle, Livestock or Railroad Track Scales Up t o 120  % of  t he width of  t he 
platform tested 

5 

 
In each section, the “12 feet” footnote adds the following information: 
 

For scales with widths greater than 12 feet;  
1. the policies on range of widths may not be applied retroactively, 
2. additional testing is required, and  
3. NTEP management and the NTEP laboratories will address the test procedures on a case-by-case basis. 

 
Based on this information, it is permissible to apply the 120 % (width) multiplier to modular scales (in 8.3.2.c) and 
to other vehicle scales of not more than 200 000 pounds in capacity (in 8.1.c).  There is no reason known to exclude 
vehicle scales of more than 200 000 pounds in capacity from being allowed to have widths up to 120 percent of the 
width of  t he d evice ev aluated.  Therefore, part c  o f s ection 8 .2 s hould b e revised to  reflect th e s ame li mits o n 
platform width as listed in section 8.1. 
 
There seems to be reluctance on the part of some examiners to allow platform widths of 120 % of the platform width 
of the device evaluated for widths greater than 12 feet.  This practice is against e xisting NTEP policy.  The test 
protocol is the same for scales with platform widths greater than 12 feet and includes applying loads both down both 
sides of the platform and in the center.  Because the test protocol used in the examination of platforms of more than 
12 feet in width is the same regardless of whether the platform is 14, 15, or 16 feet in width, the existing policy is 
correct.  The WS is urged to endorse the practice of allowing up to 120 % of the width of the device evaluated for 
both modular and non-modular vehicle scales as is currently described in Publication 14.   
 
For example, a 1 4-foot wide scale could be submitted and certified with the test procedures in DES Section 66 for 
extra wide and double wide vehicles scales (i.e., extra tests along the sides of the scale, etc.).  Mr. Langford states 
that a 17-foot wide scale could be included on the CC without additional testing. (120 % * 14 = 16.8 and rounded to 
17) since the “additional testing” was conducted and verified on the 14-foot wide scale.  This should also apply to 
scales greater than 200 000 lb in DES Section 8.2.c. 
 
Discussion:  The WS reviewed and discussed the proposal and background information.  Mr. Lou Straub asked if 
this proposed technical policy change be allowed retroactively on active CCs for devices that were tested with the 
wide test p rocedures.  Mr. Langford believes that t his should be al lowed retroactively s ince the testing for scales 
wider that 12 feet is more stringent since it includes applying test load between pairs of load supports and other 
locations that simulate actual usage for both highway and extra wide vehicles.  Mr. Truex expressed concerns about 
deflections o f the load-receiving element when the widths o f the p latform load bearing points are changed.   Mr. 
Flocken r eplied th at manufacturers t ypically (proportionally) increase the distance b etween the l oad s upports f or 
wider scales and believes that the existing 20 % allowable width increase for scales 12 foot wide or less adequately 
limits increasing the width of scales greater than 12 feet.  For example, a 14 foot wide scale submitted and tested for 
evaluation under the criteria in DES 66 b or  66 c  may have additional widths listed on the CC up to and including 
17 foot without additional testing.   
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There was support from the other manufactures attending the WS meeting and no additional comments from the 
NTEP labs.  Note that there was no recommendation to change the footnote statement that test procedures for scales 
wider than 12 feet will be addressed by NTEP management and the NTEP laboratories on a case-by-case basis. 
 
Conclusion:  The Sector agreed to amend the cri teria in D ES Technical Policy 8.2.c3 to be consistent with 
8.3.2.e5

 
. This recommendation can be found in Appendix A, Agenda Item 10. 

11. Pub 14 - Minimum Platform Area (Section Lengths) Parameter Sections 8.1., 8.2., and 
8.3. 

 
Source:  Mr. Ed Luthey, Brechbuhler Scales 
 
Background:  Brechbuler Scales is questioning why the minimum platform area on a vehicle scale is limited to 
50 % of the device that was tested.  For example, a 70’ x 10’, 3-section vehicle scale was evaluated and passes type 
evaluation.  The CC would then lis t the minimum platform size as 350 ft2

 

 or lis t the minimum L x W scales that 
would comply with the Pub 14 criteria.   Under the Pub 14 language, the applicant would have to submit a s maller 
second scale if they wanted 10’ x 10’, 2-section scale listed on the CC.   

The s ubmitter o f th e i tem b elieves th at t here is  n o te chnical justification for th e l imitation.  Brechbuhler S cales 
submitted a  pr oposal to el iminate t he 50 % minimum p latform ar ea r estriction as shown i n t he r ecommendation 
below: 
 

8.1. Additional criteria for vehicle scales, railway track scales, combination vehicle/railway track 
scales, and other platform scales over 30 000 lb and up to and including 200 000 lb.  

 
A CC will apply to all models having:  

 
a. nominal capacities up to 135 % of evaluated capacity; 
b.  a platform area for any two section portion no less than 50 percent of smallest two section 

portion incorporated in the device evaluated. 
c. widths up to 120  % of the width of the platform tested; 
d. lengths 150 % of the length of the platform tested; 
e. a span between sections is not more than 20 % greater than the equipment evaluated; 

 
Discussion:  Mr. Steve Cook, N IST T echnical Advisor, reported on  past P ublication 14 l anguage a nd WS 
discussions on this item.  Mr. Cook noted that the above referenced language has been in Publication 14 since its  
earliest publication.  Additionally, he found references to the current language as far back as 1983 in the notes of the 
National T ype Approval work gr oup.  T he N ational T ype E valuation work gr oup i ncluded N IST, W eights a nd 
Measures Officials, scale manufacturers, and load cell manufactures.  Mr. Cook contacted some of the work group 
participants (Richard S uiter and H enry O ppermann) to i nquire i f t hey r ecall the justification f or t he accep ted 
language and r eport a ny a dditional information du ring the WS meeting.  They recalled that it was agreed t hat a 
lower limit was needed and that the selections of the 50 % lower limit was not based on any technical justifications.  
Mr. Truex was concerned that completely eliminating the lower limit for platform area may result in variations in 
sizes that may be used in unsuitable applications (e.g., a small Class III L vehicle scale used in a Class III platform 
scale application.).  The WS agreed with Mr. Langford’s suggestion of 7 foot minimum length. 
 
Conclusion:  The Sector agreed to amend the criteria in DES Technical Policy 8.1.b and c b y deleting 8.1.b. 
and adding “lengths no shorter than 7” . . .” to 8.1.c. since the platform area is deleted.  This recommendation 
can be found in Appendix A - Agenda Item 11. 
 
12. A uxiliar y R eading M eans when e ≠ d. 
 
Source:  Mr. Steven Cook, NIST Technical Advisor 
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Background:  WMD recently received an inquiry from the Ohio NTEP lab regarding an interpretation on Scales 
Code p aragraph S .1.2.2.1. t hat may, i n s ome ci rcumstances, conflict with t he T able 3 f ootnote 1.  (Technical 
Advisor Note:  There appears to be only two references to e ≠ d in Publication 14, pages DES 17 for marking 
requirements and DES-19 in Table 3.  Additionally, a checklist item that verifies compliance to S.1.2.2.1. was 
unable to be located.) 
 
Table 3.  Parameters for Accuracy Classes – Footnote 
 
1

 

 For Class I and II devices equipped with auxiliary reading means (i.e., a rider, a vernier, or a least significant 
decimal differentiated by size, shape, or color), the value of the verification scale division “e” is the value of the 
scale division immediately preceding the auxiliary means. 

S.1.2.2.1.  Class I and II Scales and Dynamic Monorail Scales.  If e ≠ d, the verification scale interval “e” shall be 
determined by the expression: 

d < e < 10 d 
 

If the displayed division (d) is less than the verification division (e), then the verification division shall be less than 
or equal to 10 times the displayed division. 

 
The value of e must satisfy the relationship, e = 10k

 

 of the unit of measure, where k i s a positive or negative whole 
number or zero.   

This requirement does not apply to a Class I device with d < 1 mg where e = 1 mg.  If e ≠ d, the value of “d” shall be 
a decimal submultiple of “e,” and the ratio shall not be more than 10:1.   
 
If e ≠ d, and both “e” and “d” are continuously displayed during normal operation, then “d” shall be differentiated 
from “e” by size, shape, color, etc. throughout the range of weights displayed as “d.” 
(Added 1999) 
 
The initial question was could the value of e be something other than 10 d.  W MD believes that the answer is yes 
and demonstrated in the following table (copied from R 76). 

 
The values of e, calculated following the d < e < 10 d rule 

d = 0.1 g 0.2 g 0.5 g 
e = 1 g 1 g 1 g 
e = 10 d 5 d 2 d 

 
Typically, NTEP applicants submit Class II devices where e = 10 d.  However, an applicant has submitted a device 
with e = 5  d.  The lab asked how are d and e going to be displayed when e = 5 and d = 0.1e or 0.2e.  One possible 
solution is shown in the following example. 
 

Max: 12 kg 
e: 0.5 g  d: 0.1 g 

nmax: 12 000 
Class II 

Example of possible indications? 
3.000 0 kg e is displayed normally 
3.000 1 kg d is differentiated 
3.000 2 kg d is differentiated 
3.000 3 kg d is differentiated 
3.000 4 kg d is differentiated 
3.000 5 kg e is displayed normally 
3.000 6 kg d is differentiated 

 
As shown, d would oc cupy t he s ame l ocation i n t he d isplay as  e therefore; bot h e  a nd d c an’t be  c ontinuously 
displayed in S.1.2.2.1.  Additionally, Table 3 footnote one states that “e” precedes the auxiliary means. 
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The language in S.1.2.2.1. states that d shall be d ifferentiated from “e” by size, shape, color, etc. throughout the 
range of  weights di splayed a s d if bot h e  a nd d a re c ontinuously di splayed.  However, H B 44 T able 3  
footnote 1 states that the value of the verification scale division “e” is the value of the scale division immediately 
preceding the auxiliary means (to display d).  ( Note that there is a slight difference in the way “differentiation” is 
described b etween T able 3  an d S .1.2.2.1.  L anguage i n T able 3  s tates “differentiated by size, s hape, or color,” 
whereas S.1.2.2.1. states “differentiated from “e” by size, shape, color, etc.”) 
 
The NIST Technical Advisor reviewed the discussion on the adoption of S.1.2.2.1. in 1999 NCWM Annual Report.  
There were two items on the Committee’s agenda that year regarding S.1.2.2.1. and words “continuously displayed” 
was added as part of the proposal to include dynamic monorail scales. 
 

“If e ≠ d, and both e and d are continuously displayed during normal operation then “d” shall be 
differentiated from “e” by size, color, etc.  throughout the range of weights displayed as “d.” 

 
Additionally, the discussion paragraphs of each item did not provide guidance on examples where e = 2d or 5d. 
 
The NIST Technical Advisor also reviewed equivalent terminology, definitions and l anguage in R 76 for 
Nonautomatic Weighing Instruments (http://oiml.org/publications/R/R076-1-e06.pdf

 

).  R 76 includes the following 
subtypes of auxiliary displaying devices in Terminology Clause T.2.5: 

• verniers,  
• complementary displaying devices (estimated values corresponding to the distance between graduations), 

and  
• indicators with differentiated scale divisions. 

 
Clause T.2.6. describes extended displaying indicators as a  device for temporarily changing the displayed interval 
“d” to a value less than “e.”   
 
In R 76, Clause 4.4.3, an extended indicating device shall not be used on a n instrument with a differentiated scale 
division. 
 
Additionally, a scale fitted with an extended indicating device can only provide an indication with a scale interval 
smaller than e:  
 

- while pressing a key, or 
- for a period not exceeding 5 seconds after a manual command. 

 
In all cases, printing shall not be possible while the extended indicating device is in operation. 
 
The NIST Technical Advisor has not developed a proposal for this item and asks the WS to review the background 
information and discuss possible solutions (e.g., amending HB 44 S.1.2.2.1. by changing the language to read “. . . 
then the verification division shall be less than or equal to 10 times the displayed division”).  Or, recognizing the 
extended indicating device as described in R 76. 
 
Discussion/Conclusion:  The WS reviewed the background information and agreed that the example in the 
background information is unacceptable since both “e” and “d” are not continuously displayed and “e” does not 
precede the auxiliary means.  The WS al so agr eed t hat i n n early al l c ases, e  =10 d .  However, t here a re 
combinations of e < 10 d that are acceptable when the “e” value and “d” value would be displayed in separate 
columns on the display as shown below as shown in the following example, or if there is a separate display for 
“d”.  The WS believes that there is no further action is needed for this item.  
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Max: 12 kg 
e: 1 g    d: 0.2 g 

nmax: 12 000 
Class II 

 
Example of possible indications 

3.001 0 kg d is differentiated by size and shading 
3.001 2 kg d is differentiated by size and shading 
3.001 4 kg d is differentiated by size and shading 
3.001 6 kg d is differentiated by size and shading 
3.001 8 kg d is differentiated by size and shading 

 
13. Method of Sealing – G-S.8. Provisions for Sealing Adjustable Components 
 
Source:  NCWM S&T Committee 
 
Background: During the open hearings at the July 2009 Annual Meeting, the S&T Committee received comments 
on its agenda Item 310-1, G-S.8. Provisions for Sealing Adjustable Components, suggesting that no action may be 
needed and that the existing language in HB 44 is sufficient.  Additional comments indicated that other proposals in 
the Committee’s Interim Report (Publication 16) are overly complex.  Oregon and Maryland believe that amended 
requirements for sealing are needed by the NTEP labs and field staff in order to consistently interpret and apply 
sealing requirements.  The SMA amended its position at the spring 2009 SMA Meeting and submitted the revised 
proposal to the Committee.   
 
The C ommittee b elieves t hat al l p arties ag ree with t he i ntent of t he pr oposal.  B oth W MD a nd S MA submitted 
similar proposals that retain the existing language in G-S.8.  WMD essentially reformatted G-S.8. for clarification 
and including new requirements for providing indications when a device is in adjustment mode.  WMD included and 
additional proposal to address devices that may have more than one method of sealing.   
 
The Committee suggests that the WS and other interested parties consider breaking the proposal into two or three 
separate agenda items for consideration by the Conference. 
 
Additional information on the past S&T Committee discussion on the item can be found at: 
 

• 2008 F inal R eport - 

 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/09-ST-08-Annual-
FINAL.doc 

• 2009 Interim Report - 

 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-
FINAL.doc 

Discussion/Conclusion: Th e WS reviewed the c omments f rom t he S& T C ommittee, the ba ckground 
information in the NCWM 2008 Annual and 2009 Interim Reports, and the summary of proposals provided 
by the NIST Technical Advisor.  The WS believes that existing language in HB 44 is sufficient and that the 
sectors review existing type evaluation criteria to verify that devices shall be designed with: 
 

1. provision(s) f or a pplying a  phy sical security s eal t hat must be  br oken before a ny c hange t hat 
detrimentally affects the metrological integrity of the device can be made to any electronic 
mechanism, or 
 

2. other approved means of  providing security to document any change that detrimentally affects the 
metrological integrity of the device can be made to any electronic mechanism (e.g., data change audit 
trail available at the time of inspection. 
 

The NIST Technical Advisor will forward the WS recommendation on the proposal to amend General Code 
paragraph G-S.8. Provisions for Sealing Adjustable Components the 2010 S&T Committee. 
 

http://ts.nist.gov/WeightsAndMeasures/Publications/upload/09-ST-08-Annual-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/09-ST-08-Annual-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-FINAL.doc�
http://ts.nist.gov/WeightsAndMeasures/Publications/upload/11-ST-09-Pub16-FINAL.doc�
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14. Publication 14 – Editorial Suggestions 
 
Source:  Mr. Patoray, Consultants on Certification 
 
Background:  Mr. Patoray submitted six (6) items that have been submitted to the NTEP Administrator and NIST 
Technical Advisor.  The WS was asked to  review these items and provide a r ecommendation to NTEP that these 
suggestions be considered editorial corrections to Publication 14.  

14 (a).  Publication 14 DES Section 58. 
 

Discussion/Conclusion:  It was n oted th at t he w ay 58 .1 i s w orded s eems t o be opposite o f t he w ay 
paragraph T.N.4.5.1. ( a) i s worded i n H B 44 , a nd co de ref erences a re n eeded.  The WS  s upports t he 
recommended changes as shown in Appendix A - Agenda Item 14 (a). 

14 (b). Publication 14 DES Section 40. 
 
Discussion/Conclusion:  Mr. Patoray recommended c hanging the title in S ection 4 0 from Z ero L oad 
Adjustment to Zero Setting Mechanisms to match the terminology and definitions in HB 44.  The WS 
suggested s ome minor c hanges a nd supports t he r ecommended c hanges a s shown i n A ppendix A - 
Agenda Item 14 (b). 

14 (c). Publication 14 DES Section 43.  
 
Discussion/Conclusion:  Mr. Patoray recommended c hanging t he t itle i n Se ction 4 3 fr om A utomatic 
Zero-Setting M echanism to Zero-Tracking M echanism. No Actions i s required s ince the reco mmended 
changes were incorporated into the 2009 Edition of Publication 14. 

14 (d).  Publication 14 DES Section 15.1. 
 

Discussion/Conclusion:  Mr. Patoray noted that the Table is Section 15.1 has an error, the word should 
be “net” not “tare.”  The WS supports the recommended changes as shown in Appendix A - Agenda Item 
14 (d). 

14 (e). Publication 14 FT Table 1. 
 

Discussion/Conclusion:  Mr. Patoray noted that Table 1 in Pub 14 FT needs corrected to show the correct 
loading c apabilities o f t he CA N TEP la b.  The W S s upports the reco mmended changes a s shown i n 
Appendix A - Agenda Item 14 (e). 

14 (f). Publication 14 FT Section I-10. 
 
Discussion/Conclusion:  Mr. Patoray noted that there seems to be a word missing at the end of FT Section 
I step 10 in the test conditions and it appears that the number “1” was inadvertently deleted between the 
2000 and 200 2 editions o f P ublication 1 4. The WS  s upports t he r ecommended c hanges a s shown i n 
Appendix A - Agenda Item 14 (f). 

 
15.  Delete DE S Section 66 (c). 
 
Source:  Mr. Ed Luthy, Brechbuhler. 
 
Background:  Mr. Luthy requested the WS to consider deleting DES Section 66 (c). Performance and Permanence 
Tests for "Side-by-Side" Modular and Non-Modular Vehicle Scales, stating that the t ime and expense is too large 
for the value added to having the option listed on an NTEP CC.    
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Discussion/Conclusion.  The NIST Technical Advisor stated that the WS worked on the development of the 
type evaluation procedures in DES Sections 66 (b) and 66 (c) for Extra Wide and Double-wide scales in 1998, 
(WS Agenda Item 2), 2000 (WS Agenda Item1), and 2001 (WS Agenda Item2).   
 
The Sector is not in favor of removing the section.  The goal of the proposal is to reduce the expense of type 
evaluation on these devices.  The scale manufacturers in attendance volunteered to form a small work group 
to review the existing procedures and develop proposals to amend existing language for a possible 
abbreviated test procedure.   
 
This item will be carried over until the 2010 WS meeting. 
 
16.  C r eep R ecover y for  C omplete Scales. 
 
Source: NTETC Weighing Sector 
 
Background:  During the d iscussion o f WS Agenda I tem 1, Creep recovery for load cel ls, the WS reviewed t he 
report of t he S &T C ommittee and the l anguage a dopted by  the NCWM.  There was support for t he proposal t o 
amend Publication 14 to agree with the adopted language in HB 44.   
 
Discussion:  The W S n oted that th e S &T C ommittee d iscussion in cluded c omments pertaining t o a r elationship 
between load creep recovery and a s cales ability to return to a zer o-balance condition after a l oad had been on the 
load-receiving element over a period of time, and that the WS should review the zero-tracking requirements and 
creep recovery tolerances for scales.  Mr. Patoray stated that the adopted language may impact a scales ability to 
comply with S cales C ode p aragraph “N.1.9 Z ero B alance C hange” if the va lue o f creep r ecovery i n field 
applications exceeds the zero-tracking requirements in S.2.3.1.2.  A zero balance change, greater than 0.5 d, will not 
be set to zero by the zero-tracking mechanism after a load has been resting on a scale for an extended period of time.  
However, because near capacity loads are rarely left on scales for 30 minutes in actual use, it is unlikely that there 
will be problems in the field. 
 
Conclusion:  The WS stated it believes that: 
 

1. There will be little impact on zero-tracking requirements due to manufacturers designing scales and 
separable weighing/load-receiving elements with load cell capacities that are typically larger than the 
scale capacities, and that loading a s cale to 90  % capacity for 30-minutes (a t est conducted during 
type evaluation) rarely occurs in most Class III applications.  
 

2. HB 44 Scales Code paragraph T.N.4.1. should be amended to coincide with the changes to T.N.4.6.   
 
Mr. Nigel Mills, Hobart submitted a p roposal to amend creep recovery requirements for scales to co incide 
with the creep recovery tolerance adopted for load cells.  The WS agreed with the proposed language.  Mr. 
Cook (NIST) and Mr. Scott Davidson (Mettler-Toledo) volunteered to further develop the proposal as shown 
below and submit t he Form 15 to the NCWM S&T  Committee and to fall regional weights a nd measures 
association meetings.  
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T.N.4.5.1. Time Dependence: Class II, III, and IIII Non-automatic Weighing Instruments. – A non-automatic 
weighing instrument of C lasses II, III , a nd IIII s hall meet the f ollowing r equirements a t c onstant test c onditions.  
During type evaluation, this test shall be conducted at 20 °C ± 2 °C (68 °F ± 4 °F): 

 
(a) When any load is kept on an instrument, the difference between the indication obtained immediately after 

placing t he l oad a nd t he i ndication o bserved d uring t he f ollowing 3 0 minutes shall n ot ex ceed 0 .5 e.  
However, t he d ifference b etween t he i ndication o btained at  1 5 minutes a nd th e indication obtained a t 
30 minutes shall not exceed 0.2 e. 

 
(b) If t he co nditions in ( a) ar e not met, the d ifference b etween t he i ndication o btained i mmediately after 

placing the lo ad o n the instrument and the i ndication observed during the following 4  hours shall not 
exceed the absolute value of the maximum permissible error at the load applied. 

 
(c) The deviation on returning to zero as soon as the indication has stabilized, after the removal of any 

load which has remained on the instrument for 30 minutes, shall not exceed 0.5 e. 
 

For a  multi-interval i nstrument, t he d eviation s hall not ex ceed 0 .5 e1 (where e 1 is th e i nterval o f th e fi rst 
partial weighing range or segment of the scale). 

 
On a  multiple r ange i nstrument, t he deviation o n r eturning t o z ero f rom M axi (load i n t he a pplicable 
weighing range) shall not exceed 0.5 ei (interval of the weighing segment).  F urthermore, after returning to 
zero from any load greater than Max1 (capacity of the first weighing range) and immediately after switching 
to the lowest weighing range, the indication near zero shall not vary by more than e1 (interval of the first 
weighing range) during the following 5 minutes. 
(Added 2005) (Amended 2006 and 2010) 

 
T.N.4.5.2.  T ime Dependence: Class III L Non-automatic Weighing Instruments. – A non-automatic weighing 
instrument of Class III L shall meet the following requirements: 

 
(a) When any load is kept on an instrument, the difference between the indication obtained immediately after 

placing t he l oad a nd t he i ndication o bserved d uring t he f ollowing 3 0 minutes s hall n ot e xceed 1 .5 e.  
However, t he d ifference b etween t he i ndication o btained at  1 5 minutes a nd t he i ndication o btained a t 
30 minutes shall not exceed 0.6 e. 

 
(b) If t he co nditions i n ( a) ar e n ot met, t he d ifference b etween t he i ndication o btained i mmediately a fter 

placing t he l oad o n t he i nstrument a nd t he i ndication o bserved d uring t he f ollowing 4  hours s hall no t 
exceed the absolute value of the maximum permissible error at the load applied. 

 
(c) The deviation on returning to zero as soon as the indication has stabilized, after the removal of any 

load which has remained on the instrument for 30 minutes, shall not exceed one-half of the absolute 
value of the applicable tolerance for the applied load for Class III L devices. 

(Added 2005) (Amended 2010) 
 

T.N.4.5.3. Zero Load Return: Non-automatic Weighing Instruments. – A non-automatic weighing instrument 
shall meet the following requirements at constant test conditions.  D uring type evaluation, this test shall be  
conducted a t 20 °C ±  2 °C (68 °F ±  4 °F).  T he deviation on returning to zero a s soon as the indication has 
stabilized, a fter t he r emoval o f a ny l oad which ha s r emained o n t he i nstrument for 3 0 minutes s hall no t 
exceed: 

 
(a)  0.5 e for Class I, II, and IIII devices, 
 
(b)  0.5 e for Class III devices with 4000 or fewer divisions, 
 
(c)  0.83 e for Class III devices with more than 4000 divisions, or 
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(d) one-half of the absolute value of the applicable tolerance for the applied load for Class III L devices. 
 

For a  multi-interval i nstrument, t he de viation s hall no t e xceed 0 .83 e1 (where e 1 is t he i nterval o f t he f irst 
partial weighing range or segment of the scale). 

 
On a  multiple r ange i nstrument, t he deviation o n r eturning t o z ero f rom M axi (load i n t he a pplicable 
weighing range) shall not exceed 0.83 ei (interval of the weighing segment).  Furthermore, after returning to 
zero from any load greater than Max1 (capacity of the first weighing range) and immediately after switching 
to the lowest weighing range, the indication near zero shall not vary by more than e1 (interval of the first 
weighing range) during the following 5 minutes. 
(Added 20XX)  
 

Next Sector Meeting: 
 
Discussion:  Next in the rotation for lab and WS meetings is Sacramento, California for 2010.  The WS believes that 
late August (24 -27) 2010, is acceptable.  The WS second choice is the Ohio NTEP Lab.    
 
Conclusion:  The NCWM Board members reviewed and discussed the WS discussion and recommendations.  
The Board considered a number of other of other factors and agreed that the next WS meeting is scheduled 
for August 31 – September 2, 2010, in Columbus, Ohio. 
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A ppendix A  - R ecommendations for  A mendments to Publication 141

Agenda Item 1.(a). 

 

 
9. Permissible Variations of Reading for Creep Recovery 
 

a. The difference between the initial reading of the minimum load of the measuring range (Dmin) and the 
reading after returning to minimum load subsequent to the maximum load (Dmax) having been applied 
for 30 minutes shall not exceed: 

 
(1) 0.5 times the value of the load cell v erification i nterval ( 0.5 v) f or Cl ass I, II, III, and IIII l oad 

cells, or 
 
(2) 0.5 t imes the value of  the load cell verification interval (0.5 v) for Class I II load cells with 

4000 or fewer divisions, 
 
(3) 0.83 times the value of the load cell verification interval (0.83 v) for Class III load cells with 

more than 4000 divisions, or 
 
(4) 1.5 times the value of the load cell verification interval (1.5 v) for Class III L load cells. 

Agenda Item 1.(b). 
 

12. Summary Table 
 

A three-column table of the following critical te st results, the corresponding limiting values of each quantity, 
and the ratio of each critical test result to the correspondence limiting value shall be provided.  An example is 
given in Table 6. 

 
a. Force t ransducer ( load cel l) erro r - The c ombined e rror du e t o n on- linearity, hysteresis, a nd 

temperature effect on sensitivity.   
 

b. Repeatability error - The greatest absolute value of non-repeatability in relation to the tolerance value 
for that test load. 

 
c. Temperature effect on minimum dead load output - The greatest value of this effect for consecutive 

test temperatures. 
 

d. Creep - The g reatest d ifferences b etween t he i nitial r eference o utput ( at 20 s econds at th e ti me 
specified in Table 5) and any output recorded during the remaining period of the test. 

 
e. Change in indications from 20 to 30 minutes – (per HB 44 T.N.4.6.) 

 
f. Creep R ecovery - The di fference be tween t he i nitial reading o f t he minimum l oad o f t he 

measuring ra nge ( Dmin) a nd t he r eading a fter r eturning t o minimum load s ubsequent t o t he 
maximum load (Dmax) (at the time specified for initial reading in Table 5). 

 
g. Barometric pressure sensitivity. 
 
 

                                                 
1 Recommended changes to Publication 14 are indicated in shaded, strike out, and underlined text. 
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Table 6. 
Example of a Summary Table for a Class III 3000 Single Load Cell 

Summary Table 
(As requested in Item 12 of the force transducer (load cell) data format paper) 

 Critical Result1 Tolerance2 Result/Tolerance 

(a) Force transducer (load 
cell) Error 0.68 v 0.7 v 0.97 

(b) Repeatability Error 0.19 v 0.35 v 0.55 

(c) Temperature Effect on 
MDLO 0.57 vmin/5 °C 0.7 vmin/5 °C 0.82 

(d) Creep (Time dependence) 0.98 v 1.5 v 0.65 

(e) ∆ Creep  = I20 min - I 30 min 0.09 v 0.15 x |mpe| = 0.225v  0.40 

(f) Creep Recovery 0.17 v 0.5 v 0.34 

(g) Effect of Barometric 
Pressure 0.185 vmin/kPa 1.0 vmin/kPa 0.15 

1 The critical te st result i s the test result that gives the greatest ratio o f result to tolerance.  T here may be 
other errors of greater absolute value but that give smaller ratios of result to tolerance. 
2 The tolerance is the value from the tolerance table of the NTEP procedure that corresponds to the critical 
test result. 

 

Agenda Item 4. 
 

B. Certificate of Conformance Parameters 

6. Weighing Systems Using a Tank or Hopper Load-receiving Element 
 

6.1. For a cylindrical cone bottom tank or hopper, a CC will apply to all models having: 
 

a. weighing capacities from 20 % to 125 % (approximately a 6:1 ratio) of the evaluated capacity; 
 

b. tank or hopper height from 50 % to 125 % of the height of the evaluated device; 
 

c. tank or hopper diameter from 50 % to 110 % of the diameter of the evaluated device; 
 

d. tank or hopper construction and materials similar to that of the equipment evaluated; (see also 
section titled "Platform Material" below); 

 
e. scale d ivision v alues eq ual t o o r g reater t han t he v alue o f t he s cale d ivision used i n t he s cale 

evaluated;  
 

f. nmax equal to or less than the value of the nmax used in the scale evaluated 
 

g. number o f l oad s upports e qual t o o r g reater t han t he nu mber o f s upports i n t he de vice 
submitted for evaluation. 

 
6.2. For a rectangular tank or hopper a CC will apply to all models having: 

 
a. weighing capacities from 20 % to 125 % (approximately a 6:1 ratio) of the evaluated capacity; 
 
b. tank or hopper height from 50 % to 125 % of the height of the evaluated device; 
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c. tank or hopper length from 50 % to 110 % of the length of the evaluated device; 
 
d. tank or hopper width from 50 % to 110 % of the width of the evaluated device; 
 
e. tank or hopper construction and materials similar to that of the equipment evaluated; 
 
f. scale division values eq ual to or g reater than the value o f the scale division used in the s cale 

evaluated; 
 
g. nmax equal to or less than the value of the nmax used in the scale evaluated. 
 
h. number o f l oad s upports e qual t o o r g reater t han t he nu mber o f s upports i n t he de vice 

submitted for evaluation. 
 

Agenda Item 5. 
 

69. Performance and Permanence Tests for Railway Track Scales Used to Weigh Statically 
 
(NOTE:  For combination vehicle/railway track scales, see also additional test considerations under “Test 
Considerations for Other Scales” in the application.) 
 
It is desirable, but not required that a new installation should be calibrated by a railroad test car after a representative 
of the railroad has inspected the installation for compliance with railroad design and construction specifications. 
 
The Performance Test (69.1 thru 69.6) is conducted to determine compliance with the tolerances and, in the case of 
nonautomatic i ndicating scales, the sensitivity r equirements specified i n NIST Handbook 44.  T he tests described 
here apply primarily to the weighing/load-receiving element.  I t is assumed that the indicating element used during 
the t est h as al ready b een e xamined an d f ound t o co mply with ap plicable r equirements.  I f t he d esign an d 
performance o f t he i ndicating el ement is t o b e d etermined d uring t he same t est, t he a pplicable requirements fo r 
weighbeams, poses, dials, electronic digital indications, etc., must also be referenced.  A  100 000 lb field standard 
weight cart, or a  combination of  field standard weights safely added to  a f ield s tandard weight cart in 1 0 000 lb 
increments for a total of 100 000 lb will be used to conduct the Performance test. 
 
The P ermanence T est (69.7) shall not be conducted sooner than t hirty (30) days a fter the Performance Test.  I f a  
100 000 lb f ield standard weight car t, o r a co mbination o f f ield s tandard weights safely added to a f ield s tandard 
weight cart for a total of 100 000 lb, is not available for the Permanence Test a 100 000 lb “Test Weight Railcar” or 
“Test Weight Railcart” may be used. 

 
NOTE:  A field standard Test Weight Railcar and Test Weight Railcart shall have a footprint no greater than 7’.  
The Association of American Railroads, AAR Scale Handbook Section 1.5 “Specifications for Railway Track Scale 
Test Weight Loads” defines the requirements for test weight loads including “Test Weight Railcarts” and “Test 
Weight Railcars.”  A “Standard Rail Car,” as described in AAR Scale Handbook Section 1.5.7, is not suitable for 
use during NTEP evaluations. 
 

The following definitions from the AAR Safety and Operations Scale Handbook ©2009 Edition Section 1.5 Specifications for 
Railway Track Scale Test Weigh Cars and have been reprinted with the permission of the AAR. 
 
1.5.5. TEST WEIGHT RAILCAR 
Test weight load designed as a certified mass standard supported by two-axle trucks, built for AAR interchange service, with the following 
design characteristics: 
 

a. All metal construction except ballast.  Ballast material must be stable. 
b. Loading points must not exceed 7ft (2.2 m) and have uniform load distribution. 
c. No unnecessary equipment. 
d. A minimum of ledges, cavities, or projections that hold dirt, water, or other foreign matter. 
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e. The calibration cavities, capable if holding at least 1,000 lb (500 kg), must be waterproof and sealable. 
f. Operational controls functional from both sides of the railcar. 
g. Drive system, when used, shall be adequate to propel the railcar on a 3% grade. 
h. Smooth and sloped top to ensure drainage. 
i. Accessibility of all parts for inspection. 
j. Ruggedness and durability in order to minimize repairs, 
k. Overall truck centers shall not exceed 50 ft (15 m). 
l. Side-mounted hand brake accessible from the ground. 
m. Fuel tank, when used, must be attached and not exceed 16 lb (7 kg) capacity or 2 gal (8 L). 
n. Lifting system must be adequate to lift all wheels a minimum of 2 in. (5 cm) above the rail. 
o. Hydraulic o il t ank, when u sed, must b e equipped with a  s ight gauge o r other m eans t o i ndicate p roper a mount o f o il t o 

maintain calibration. 
 

1.5.6. TEST WEIGHT RAILCART 
 
Test weight load designed as a certified mass standard supported by two-axles on steel wheels, with the following design characteristics: 
 

a. All metal construction. 
b. Loading points must not exceed 7ft (2.2 m) and have uniform load distribution. 
c. No unnecessary equipment. 
d. A minimum of ledges, cavities, or projections that hold dirt, water, or other foreign matter. 
e. The calibration cavities, capable if holding at least 1,000 lb (500 kg), must be waterproof and sealable. 
f. Minimum surface area with smooth and sloped top to ensure drainage. 
g. Accessibility of all parts for inspection. 
h. Ruggedness and durability in order to minimize repairs, 
i. Fuel tank, when used, must be attached and not exceed 16 lb (7 kg) capacity or 2 gal (8 L). 
j. Hydraulic oil tank, when used, must be equipped with a sight gauge or other means to indicate the proper amount of oil to 

maintain calibration. 
k. The weight cart, as well as the separable weights, must be traceable. 
 

© 2009, American Association of Railroads 
 
69.1. Influence Factors 
 

If tests are necessary to determine compliance with influence factors, individual main elements and components 
tests must b e co nducted according to  N TEP P olicy th at is o utlined in  N CWM P ublication 14, S ection B.1. 
Influence Factor Requirements. 

 
69.2. Test Standards 
 
A 100 000 lb field standard weight cart or a 100 000 lb combination of field standard weights safely added to a field 
standard weight car t s hall b e u sed f or t he P erformance t est.  W eights must b e i ncremented b y 1 0 000 lb f rom 
30 000 lb to 100 000 lb.  A test weight railcar shall not be used for the Performance Test. 
 
69.3. Sensitivity and Discrimination Tests 
 
 69.3.1. Weighbeams 
 

The sensitivity test is conducted at zero load and at maximum test load for mechanical railway track scales 
with non-automatic indicating elements.  The sensitivity test is conducted by determining the actual test 
weight value necessary to bring the beam from a rest point at the center of the trig loop to rest points at the 
top and bottom of the trig loop.  The maximum load at which the sensitivity test is conducted need not be 
comprised of known test weight. 
 

69.3.2. Automatic Digital Indicating Elements 
 
The d iscrimination t est i s co nducted at  zer o l oad an d at  maximum l oad f or r ailway t rack s cales with 
indicating e lements ( e.g., electronic d igital i ndicating e lements, mechanical d ials).  S ee a lso D ES 
Section 54 regarding the specific procedures for the discrimination test.   

 
69.4. Digital Indications 
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Width-of-zero, zone of uncertainty and, if so equipped, automatic zero-tracking mechanism tests shall be conducted 
as specified in other sections of NCWM Publication 14. 
 
69.5. Increasing Load/Shift Tests 
 

69.5.1. Conduct increasing load tests in 10 000 lb load increments up to 100 000 lb.  C onduct shift tests 
over each section at 50 000 lb and 100 000 lb, testing all sections and midspans between sections 
in both directions with each load.  The scale shall be capable of returning to a no-load indication 
within pr escribed l imits [ 3 d pe r 5  °C c hange in temperature] a nd within 1 5 minutes a fter 
increasing or shift test load is removed.  Zero balance change is l imited to acceptance tolerance 
(1/2 d).  The indication may be re-zeroed before the start of any increasing load or shift test, but 
not during any sequence. 

 
(a) Begin increasing-load test by placing 30 000 lb on one end section.  Record error 
 
(b) Remove test load and record balance change.  Do not reset zero. 
 
(c) Increase to 40 000 lb on end section and record error. 
 
(d) Remove test load and record balance change.  Do not reset zero. 
 
(e) Repeat this process, incrementing to 50 000 lb. 
 
(f) After 50 000 lb is removed and balance change is recorded, reset zero. 
 
(g) Begin the shift test by loading one end section with 50 000 lb and record the error. 
 
(h) Move the test load to the midspan and to the left and right of each section so that one set of 

the test car t wheels are spotted over the load cel l o r lever bearing points.  Record er rors at  
each test position. . 

 
(i) Remove load from opposite end of scale.  Record balance change and reset zero. 
 
(j) Repeat shift test in opposite direction according to steps (g) through (i). 
 
(k) Continue with i ncreasing load test following the p rocedures in  s teps (a) through (e) for test 

loads from 60 000 lb to 100 000 lb. 
 
(l) After 100 000 lb is removed and balance change is recorded, reset zero. 
 
(m) Conduct s hift t est in e ach di rection us ing 100  000 lb f ollowing t he pr ocedures i n s teps (g) 

through (j). 
 

69.5.2. Results s hall be within accep tance t olerance as  specified i n H andbook 44, S ection 2.20. Scales 
Code, T.N.4.4. 

 
69.6. Strain Load Tests 
 

69.6.1. The minimum test f or a  strain lo ad te st for s ingle-load r eceiving el ement s cales greater t han 
35 feet and for multiple load receiving element scale systems designed to weigh railroad cars in a 
single draft is 200 000 lb, or if practicable, at least 80% of scale capacity. 

 
(a) Load one end of the scale with a strain load. 

 
(b) Record the “reference point” for the start of the strain load test. 
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(c) Add 100 000 lb of test weight to the opposite end of the scale.  T he target strain load is the 
sum of the unknown weight and the test weights. 

 
(d) Record the indicated strain-load value after the maximum amount of test weights have been 

added an d cal culate t he s train l oad t est er ror.  T he s cale s hall p erform within p rescribed 
tolerances based upon tolerance for the known test weights. 

 
(e) Remove the test weights from the end of the scale without conducting a decreasing load test. 
 
(f) If a higher strain load value is desired, increase the strain load at this time before proceeding 

with next step. 
 
(g) Record the new strain load reference value and reapply the test weights. 
 
(h) Record the indicated strain load value and calculate the strain load test error.  The scale shall 

perform within prescribed tolerances based upon the known test weights. 
 
(i) Evaluate repeatability of results in test weight values obtained in step (d) and step (g) to agree 

within the absolute value of maintenance tolerances. 
 
(j) Remove the strain load (railcar or material of unknown weight) from the scale, decreasing to 

100 000 lb of known test weights. 
 
(k) Record error based on a decreasing load test to 100 000 lb. 
 
(l) Remove weights from scale. 
 
(m) Record zero balance change. 

 
69.6.2. The results of all observations shall be within acceptance tolerance. 

 
69.7. Permanence Test 
 

69.7.1. Minimum Use Requirements for the Field Permanence Test 
 

69.7.1.1. There must be at least 300 weighing operations executed over the scale prior to conducting 
the type evaluation Permanence Test.  The entire NTEP evaluation should be performed at 
a customer location to facilitate “normal” use during the permanence period. 

 
69.7.1.2. There must be at least 30 days between the Performance Test and the Permanence Test.  I f 

the p rescribed w eighments h ave not been co mpleted, t he t ime b etween t ests s hall b e 
extended.    Acceptance tolerances apply regardless of the time between Performance Test 
and the Permanence Test. 

 
69.7.1.3. Only l oads, which r eflect “normal” us e, will be  c ounted du ring t he pe rmanence-testing 

period. 
• 100 percent of the loads must be above 20 percent of scale capacity; and 
• 50 percent of the loads must be above 50 percent of scale capacity. 

 
The scale may be used to weigh other loads, but only the loads specified above are counted as part of 
the Permanence Test. 
 

69.7.2. Subsequent Type Evaluation (Field) Permanence Test 
 

69.7.2.1. It is recommended that the Performance Test procedure as described above be repeated for 
the Permanence Test.  However, if the original test equipment is not available, the test may 
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be conducted to the extent possible with a “Test Weight Railcar” or “ Test Weight Railcart” 
with at least a 100 000 lb capacity and a suitable and current calibration report. 

 
69.7.2.2. Repeat w idth-of-zero, zo ne o f uncertainty, s ensitivity, an d d iscrimination t ests near zero 

(outside the range of the AZSM) and at or near capacity on the subsequent tests. 
 
The results of these tests must be within acceptance tolerance.  If the device does not meet these tolerance limits the 
scale will be rejected and the entire test must be repeated, including successful performance testing and a subsequent 
test after a minimum of 30 days. 

Agenda Item 6. 

35. Weigh-In/Weigh-Out Systems 
  
A weigh-in/weigh-out system is typically used in vehicle scale and other applications that involve two weight 
determinations. The larger of the two weights is printed as the gross weight.  The other weight is printed as the 
tare weight and the difference computed as the net weight.  Weights, recalled weight values, and gross, tare, and 
net weights must be identified to clearly document the transaction.  The storage, recalling, and printing actions 
are limited so they do not facilitate fraud. 
 
NOTE:  Manual weight entries are only permitted to correct erroneous tickets printed in error provided the 
conditions in DES Section “17. Manual Weight Entries” are met. 
 
S. Cook:  During the drafting of the summary for this item, the NIST Technical Advisor suggests that the 
NTEP Committee include a checklist item for DES Section 35 to document if “manual weight” capability 
was verified as not applicable or complied with applicable requirements as shown below:   

 
35.10. The data processing system performing the weigh-in/weigh-out operation 

will o nly accept weight v alues when the scale indicator is in the gross 
mode or give an error signal. 

Yes   No   N/A  

35.11. Manual w eight en tries a re only permitted t o co rrect erro neous 
tickets printed in error provided the conditions in DES Section “17. 
Manual Weight Entries” are met. 

Yes   No   N/A  
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Agenda Item 9. 
 

Device 
Application 

Term Acceptable Not Acceptable 

General: 
Semiautomatic (pushbutton) tare tare, T, TA  

Keyboard, programmable, and stored tare tare, T, TA, or PT 
net net, N, NT  

Agenda Item 10. 
 

8.2c Widths up to 120 % of the width of the platform tested no greater than that of the device tested; 3   
 

3&5  For scales with widths greater than 12 feet, this policy on range of widths may not be applied retroactively unless the 
criteria in DES 66 b or 66 c have been performed.  Additional testing is required for devices with widths greater 
than 12 feet.  Test procedures for scales wider than 12 feet will be addressed by NTEP management and the NTEP 
laboratories on a case-by-case basis. 

Agenda Item 11. 
 

8.1. Additional cri teria f or v ehicle s cales, ra ilway t rack s cales, co mbination v ehicle/railway t rack 
scales, and other platform scales over 30 000 lb and up to and including 200 000 lb.  

 
A CC will apply to all models having:  
 

a. nominal capacities up to 135 % of evaluated capacity; 
b. a p latform ar ea f or an y t wo s ection p ortion n o l ess t han 50 p ercent o f s mallest t wo s ection 

portion incorporated in the device evaluated. 
bc. widths up to 120 % of the width of the platform tested; 
cd. lengths no shorter than 7’ and up to 150 % of the length of the platform tested; 
de. a span between sections is not more than 20 % greater than the equipment evaluated; 

Agenda Item 14 (a). 

Publication 14 DES Section 58. 

Publication 14 
 Time Dependence Test T.N.4.5., T.N.4.5.1.  

58.1  Load the instrument close to Max. Take one reading as soon as the indication has stabilized and then 
note the indication in one hour intervals while the load remains on the instrument for a period of four hours. 
During this test the temperature should not vary more than 2 °C. 
 
The test may be terminated after 30 minutes if the indication differs less than 0.5 e during the first 30 minutes 
and the difference between 15 and 30 minutes is less than  
0.2 e. 
 
When any load i s kept on a n instrument, the di fference between the indication obtained immediately a fter 



NTEP 2010 Interim Meeting Agenda 
Appendix C – NTETC Weighing Sector – Appendix A – Recommendations for Pub 14 

 NTEP - C29 

placing the load and the indication observed during the following 30 minutes shall not exceed 0.5 e.  However, 
the difference between the indication obtained at 15 minutes and the indication obtained at 30 minutes shall 
not exceed 0.2 e. 
 
If these conditions are not met, the difference between the indication obtained immediately after placing a l oad on 
the instrument and the indication observed during the following four hours shall not exceed the absolute value of the 
maximum permissible error at the load applied. 
 
58.2.  The deviation in the zero indication before and after a p eriod of loading with a l oad close to Max for 
half an hour, shall be determined. The reading shall be taken as soon as the indication has stabilized.  
 
The deviation on  r eturning t o z ero as  s oon as  t he i ndication h as s tabilized, af ter the r emoval of  an y l oad 
which has remained on the instrument for 30 minutes, shall not exceed 0.5 e. 

Agenda Item 14 (b). 
 
40. Zero-Load Adjustment (Zero-Setting Mechanisms) - General 
Code References:  S.2.1.1. and S.2.1.2. 
 
To prevent fraudulent or inappropriate adjustments of the zero setting mechanism . . .  
- 
- 
Indicate the zero load adjustment method provided. 
 
     Tool operated zero-load adjustment.  (Manual zero-setting mechanism) 
     Semi-automatic zero-load adjustment.    (Semi-automatic zero-setting mechanism) 
     Power switch zero-load adjustment. 

Agenda Item 14 (d). 
 

15.1. Test Method 1 
Use this method when tare is taken to the internal resolution and the scale 
prints gross, tare, and net weight. 

Yes   No   N/A  

 a. 
b. 
c. 

 

 

Example of possible noncompliance: Capacity 120 000 x 20 lb 
Load perceived by the scale to the internal resolution Recorded Value 
45011 lb gross 45020 LB G 
20009 lb tare 20000 LB T 
25002 lb tare net 25000 LB N 
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Agenda Item 14 (e). 
 

Table 1. 
NTEP Participating Laboratory 

Force transducer (load cell) Test Capabilities 
Participating 
Laboratory 

Test Range Minimum 
Dead Load 

Test 
Machine Capacity 

Direction 
of Loading 

NIST 
Force Group 

200 - 555 lbf 
 

10 lbf 500 lbf Tension 
Compression 

4000 - 28 000 lbf 400 lbf 25 000 lbf Tension 
Compression 

28 000 - 120 000 
lbf 

3000 lbf 112 000 lbf Compression 

California 
DMS 

Less than 20 kg 0.5 kg 20 kg Tension 
Compression 

20 - 110 kg 5 kg 110 kg Tension 
Compression 

500 - 1000 lbf * * * 
*   In special cases, force transducers (load cells) from 500 to 1000 lbf can be tested in a walk-in test chamber with 
special loading hardware provided by the manufacturer.  

Agenda Item 14 (f). 
 

Amend Publication 14 FT Section I-10 to read as follows: 
 

10. Stability - Use a n i ndicating in strument a nd a  lo ading means which p rovide s ufficient s tability to  
permit readings within the limits specified in point FT Section I point 1. 
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Carry-over Items: 
 
1. Issuing Certificates of Conformance (CC) for Software 

 
Source:  National Conference on Weights and Measures (NCWM) Reports 
 
Background: Excerpts of reports from the 1995 - 1998 Executive Committees were provided to National Type 
Evaluation Technical Committee (NTETC) Software Sector members at their April 2006 meeting. The chair asked 
the sector to review the following National Type Evaluation Program (NTEP) policy decision adopted by the 
NCWM in 1998 relative to the issuance of a separate Certificate of Conformance (CC) for software. During the 
1998 NCWM Annual Meeting, the following recommendation was adopted as NTEP policy: 

 
- “Software, regardless of its form, shall not be subject to evaluation for the purpose of receiving a separate, 

software CC Conformance from the NTEP.” 
 
- “Remove all of the software categories from the index of NCWM Publication 5, NTEP Index of Device 

Evaluations.” 
 

- “Reclassify all existing software CCs according to their applicable device categories.” 
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Also relevant, from Section C of NCWM Publication 14: “In general, type evaluations will be conducted on all 
equipment that affect the measurement process or the validity of the transaction (e.g., electronic cash registers 
interfaced with scales and service station consoles interfaced with retail fuel dispensers); and all equipment to the 
point of the first indicated or recorded representation of the final quantity on which the transaction will be based.” 
 
Recommendation:  The Sector recommended the following language to be submitted to the NTEP Committee as a 
policy change, and requested that the NTEP Committee place this issue on their agenda: 
 

 

Software Requiring a Separate CC: Software, which is implemented as an add-on to other 
NTEP Certified main elements to create a weighing or measuring system and its metrological 
functions, are significant in determining the first indication of the final quantity.  Such software 
is considered a main element of the system requiring traceability to an NTEP CC. 

 

NOTE: OEM software may be added to an existing CC or have a stand-alone CC with 
applicable applications (e.g., a manufacturer adding a software upgrade to their ECR or point-
of-sale system, vehicle scale weigh-in/weigh-out software added as a feature to an indicating 
element, automatic bulk weighing, liquid-measuring device loading racks, etc.) and minimum 
system requirements for “type P” devices (see proposed software definition below). It may be 
possible for a manufacturer to submit a single application for both hardware and software 
contained in the same device. A single CC would be issued. 

In this instance, OEM refers to a 3rd party. The request to add software could be made by the 
original CC holder on behalf of the 3rd

 

 party. Alternatively, a new CC could be created that 
refers to the original CC and simply lists the new portions that were examined. 

The NTEP committee included this item in their agenda (NTEP Committee 2009 Interim Agenda Item 8). There was 
no discussion during the open hearing, and it was determined that this item be given voting status for the 2009 
Annual Meeting Agenda. 
 
Discussion:  Dr. Ambler Thompson observed that in reality, this type of software represents only a small portion of 
type evaluations; the vast majority of them are not standalone software. Ms. Cassie Eigenmann indicated that this 
item as written might not clearly state the intention, which is to simply allow the labs to call standalone software 
packages that are type approved to be categorized as ‘software.’  It is an administrative change, not a regulatory 
change. The labs will not be doing anything differently at type approval time. 
 
Mr. Dennis Beattie made the statement that if you follow the concept of ‘first final,’ then you have to address every 
step of the process, and if that is done with software, then the requirement to address software is obvious. Mr. David 
Vande Berg explained that it is not always black/white (i.e., external software for tare/net calculations is sometimes 
not judged subject to type approval.)  It was suggested by Mr. Norm Ingram to define what is meant by ‘software 
requiring a separate CC;’ Ms. Cassie Eigenmann recommended using specific examples. 
 
Mr. Steve Patoray listed some goals he felt were important the Sector accomplish: 
 

• Answer the question, “What is this item that is up for vote going to change in practice?” 
 

• Address Scale Manufacturers Association’s (SMA) concerns on the S&T agenda Items 310-2 and 
310-3. 

 
Dr. Ambler Thompson agreed, further suggesting that the Sector needs to ‘sell’ the concepts we have realized, and it 
was mentioned that the Regional meetings might be an opportunity to approach the states. 
 
Mr. Jim Truex, NTEP Administrator, felt that the upcoming vote will be a technical vote, requiring at least 27 states 
to vote in the affirmative to pass. He also indicated that this will not change the way the labs operate – it is merely 
the ability for the labs to label evaluated standalone software as such, and not be forced to categorize it as some type 
of device, such as ‘weigh-in-weigh-out-system’. Mr. Patoray also suggested that this is an important vote for the 
Sector; and asked that if the states continue to avoid dealing with software what is the future of the Sector? 
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Conclusions: 
• The Sector feels that this item is important and that there exists the possibility of misinterpretation of the 

scope/intent of this item by other interested parties, hence the Sector agreed to the following actions: 
o Generate Problem Statement and specify benefits addressed by change (Done) 
o Feedback from labs/inspectors      (Lucas, Frailer, Ingram?) 
o ‘Sales flyer’/Newsletter article      (Bliss et al.) 
o Request added as Agenda item at CWMA/NEWMA?   (Pettinato/Ingram) 
o Attend CWMA/NEWMA regional meetings?    (?) 

 
NCWM was contacted and the staff indicated that if it is desired to include an article in the newsletter, a final draft 
must be submitted by April 15th

 

. The Sector work group should have a draft circulating by April 3, 2009, so 
comments can be gathered by April 10, 2009, for consideration prior to the final draft. 

Mr. Doug Bliss provided a draft ‘slide show’ format presentation as a starting point for clearly presenting the ideas 
put forth by the Sector, and started on a draft article for the newsletter. Further work has progressed since the 
meeting (see Appendices B & C). 
 

2. Definitions for Software-Based Devices (2009 Interim Agenda Item 310-2) 
 
Source: NTETC Software Sector 
 
Background: Discussed was marking and G-S.1.1. It was initially suggested that “not built-for-purpose” be 
removed from the wording in NIST HB 44 G-S.1.1. However, after further discussion, this may not be the correct or 
final decision.  There is no definition for a ‘not built-for-purpose device’ in HB 44. The current HB 44 definition for 
a built-for-purpose device reads: 

Built-for-purpose device.  Any main device or element, which was manufactured with the intent that it be 
used as, or part of, a weighing or measuring device or system. [1.10] (Added 2003) 

 
The Sector recommended the following definitions be submitted to the S&T Committee as an item and be 
considered for inclusion in Appendix D of NIST Handbook 44 to replace the current definition of ‘build-for-purpose 
device’: 
 

 

Electronic devices, software-based.  We ighing and measuring devices or systems that use 
metrological software to facilitate compliance with Handbook 44.  This includes: 

 

(a) Embedded software devices (Type P), aka built-for-purpose.  A device or element 
with software used in a fixed hardware and software environment that cannot be 
modified or uploaded via any interface without breaking a s ecurity seal or other 
approved means for providing security and will be called a “P,” or 

 

(b) Programmable or loadable metrological software devices (Type U), aka not-built-
for-purpose.  A  personal computer o r o ther d evice and/or el ement w ith P C 
components w ith p rogrammable or  l oadable metrological s oftware an d w ill b e 
called “U.”  A “U” is assumed if the conditions for embedded software devices are 
not met. 

 
Software-based devices – See Electronic devices, software-based. 

At the 2009 NCWM Interim Meeting, the Committee received comments from the SMA stating that it now opposes 
this item since there is no technological justification for making a distinction in software-based device types.  Mr. 
Darrell Flocken added that the SMA can only provide limited responses.  SMA continues to support the efforts of 
the Software Sector and the SMA response is based on the concern that the proposed definitions in this 
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recommendation and the marking requirements proposed in agenda Item 310-3 will require weighing devices be 
more complex than those currently produced. 
 
The Meter Manufacturers Association indicated that it supports the item as written in the recommendation.   
 
Mr. Will Wotthlie, Maryland, did not agree with the SMA position that there are no technological difference 
between the types of software-based devices.  He added that Type P devices and separable elements have limited 
flexibility in changing software and indications and frequently include the sensing elements necessary for the 
measurement (e.g., load cells, meters, etc.).  Whereas, Type U devices and separable elements are typically devices 
that do not contain measuring elements; can be replaced with compatible equipment and display devices purchased 
from any number of sources; and only process metrological information received from measuring and other sensing 
elements. 
 
Mr. Stephen Patoray, Consultants in Certification, agrees with the SMA that there are few differences between Type 
P and U software-based devices. However, there are significant differences between Type P and U devices in that a 
Type P device is defined as an instrument that requires a security means since the instrument has fixed hardware 
(including sensing components) where the metrological software is embedded into the instrument.  Type U devices 
do not include fixed components and metrological software cannot be sealed using physical security seals or the 
minimum form of an audit trail (i.e., two event counters).  
 
Software Sector Co-Chair, Jim Pettinato,FMC Technologies, added that international recommendations recognize 
the differences between embedded software and programmable/loadable software.  Additionally, the Software 
Sector recommends that this item remain informational to allow conference members to further study that proposed 
definitions. 
 
The S&T Committee agreed with the comments received during the open hearing and the request from the co-
chairman of the software sector and agreed that this item should remain an Informational item for further review. 
 
Additional background information on this item can be reviewed in the 2009 Interim Agenda (NCWM Pub. 15). 
 
Discussion: It was reiterated by several individuals that again it seems that resistance to this item stems not from a 
disagreement with the intention, but from either a misunderstanding of the applicability or unrelated concerns over 
marking requirements. 
 
Further discussion was related to how to best present the opinion/goals of the Sector to the interested external 
parties, such as the NCWM standing committees and the individual states.  Some discussion on the wording of the 
definitions took place as well, with the slightly modified version being proposed: 
 

 

Electronic d evices, s oftware-based.  We ighing a nd measuring d evices o r s ystems t hat u se 
metrological software to facilitate compliance with Handbook 44.  This includes: 

 

(a) Type ‘P’ (a ka b uilt-for-purpose) s oftware-based el ectronic d evices.  A  d evice o r 
element w ith s oftware us ed i n a  f ixed ha rdware a nd software en vironment t hat 
cannot be modified or uploaded via any interface without breaking a security seal or 
other approved means for providing security; or 

 

(b) Type ‘U ’ (aka n ot-built-for-purpose) software-based el ectronic d evices.  All 
metrological software-based devices not meeting the conditions of a Type ‘P’ device. 
Example: a personal computer or other device and/or element with PC components 
with programmable or loadable metrological software.  

 
Software-based devices – See Electronic devices, software-based. 

Conclusion:  No c onsensus was reached on  an y l anguage c hange. The S ector did a gree that including t he 
reason(s) for proposing these definitions as part o f the effort to educate/promote external parties would be 
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beneficial; a nd t hat w e would a ttempt t o e xplain t he reasoning/intent o f t he pr oposed de finitions t ogether 
with/as part of the action items for Item 1. 
 
3. Marking of Software Identification – G-S.1. (2009 Interim Agenda Item 310-3) 
 
Source:  2008 Carryover Item 
 
Background: Starting at the October 2007 meeting, the Software Sector has discussed the value and merits of 
required markings for software. After several iterations, the Sector developed a table to reflect their positions: 
 

Method NTEP CC No. Make/Model/Serial No. Software 
Version/Revision1 

TYPE P electronic devices shall meet at least one of the methods in each column: 
Hard-Marked X X Not Acceptable1 
Continuously Displayed X X X 
By command or operator action Not Acceptable Not Acceptable X2 
1 If the manufacturer declares that the primary sensing element “software” is integral, has no end user interface and no 

print capability, the element may be considered exempt from the marking requirement for version/revision.  the 
version/revision shall b e h ard marked on t he d evice. Example:  Primary sensing element may be Positive 
Displacement (P.D.) meter with integral correction, digital load cell (only for reference, not limiting).  

2 Information on how to obtain the Version/Revision shall be included on the NTEP CC. 
Metrologically s ignificant software shall be clearly identified w ith the software version.  T he i dentification may 
consist of more than one part but one part shall be only dedicated for the metrologically significant portion. 

Method NTEP CC No. Make/Model Software 
Version/Revision /Serial No. 

TYPE U electronic devices shall meet at least one of the methods in each column: 
Hard-Marked X X 3 Not Acceptable 
Continuously Displayed X X X 
Via Menu (display) or Print Option Not Acceptable X X4 4 
3 Only if no means of displaying this information is available. 
4

Metrologically significant software shall be clearly identified with the software version.  The identification may consist 
of more than one part but one part shall be only dedicated for the metrologically significant portion. 

 Information on how to obtain Make/Model, Version/Revision shall be included on the NTEP CC. 

 
 
This table was submitted to NCWM S&T Committee and was assigned Developing status in 2008. 
 
Prior to the 2009 Interim NIST Weights/Measures Division commented on this item and presented an alternate 
proposal with significant modifications, which were included in the Interim Meeting Agenda background for the 
item (See 2009 Pub 15 for more details).  
 
This item was assigned Informational status for the NCWM 2009 Annual Meeting. 
 
Discussion: It was noted by several Sector members that the perceived scope of the original proposal has been 
extended by the modifications made by WMD and now appears to exceed both the purview and the intent of the 
Sector, and it has become difficult to discern what our intentions were.  Based on the fact that the table seems to 
have actually made the Sector’s intent less clear, it was proposed by the chair to revisit this item in relation to the 
current text of G-S.1. to clarify exactly what real changes to Handbook 44 would be required to achieve the intent of 
the Sector. It was also noted that there was some validity to the SMA argument that there is no justification for 
differentiation of marking requirements based on device type (P or U). After additional lengthy discussions, the 
following modified versions of G-S.1./G-S.1.1. were drafted: 
 

G-S.1.  Identification. – All equipment, except weights and separate parts necessary to the measurement 
process but not having any metrological effect and m anufactured pr ior  toafter January 1, 201X

 

, shall be 
clearly and permanently marked for the purposes of identification with the following information: 

(a) the name, initials, or trademark of the manufacturer or distributor; 
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(b) a model identifier that positively identifies the pattern or design of the device; 
 

(1) The model identifier shall be prefaced by the word “Model,” “Type,” or “Pattern.”  These terms 
may be followed by the word “Number” or an abbreviation of that word.  The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.).  The 
abbreviation for the word “Model” shall be “Mod” or “Mod.”  Prefix lettering may be initial 
capitals, all capitals, or all lowercase. 
[Nonretroactive as of January 1, 2003] 
(Added 2000) (Amended 2001) 

 
(c) a nonrepetitive serial number, except for equipment with no moving or electronic component parts and 

not-built-for-purpose software-based software that is not part of a Type P (built-for-purpose) 
device.
[Nonretroactive as of January 1, 1968] 

; 

(Amended 2003 and 201X
 

) 

(1) The serial number shall be prefaced by words, an abbreviation, or a symbol, that clearly identifies 
the number as the required serial number. 
[Nonretroactive as of January 1, 1986] 
 

(2) Abbreviations for the word “Serial” shall, as a minimum, begin with the letter “S,” and 
abbreviations for the word “Number” shall, as a minimum, begin with the letter “N” (e.g., S/N, 
SN, Ser. No., and S. No.). 
[Nonretroactive as of January 1, 2001] 

 
(d) the current software version or revision identifier for not-built-for-purpose

[Nonretroactive as of January 1, 2004] 

 software-based electronic 
devices; 

(Added 2003) 
 

(Amended 201X) 

(1) The version or revision identifier shall be prefaced by words, an abbreviation, or a symbol, that 
clearly identifies the number as the required version or revision. 
[Nonretroactive as of January 1, 2007] 
(Added 2006) 
 

(2) Abbreviations for the word “Version” shall, as a minimum, begin with the letter “V” and may be 
followed by the word “Number.”  Abbreviations for the word “Revision” shall, as a minimum, 
begin with the letter “R” and may be followed by the word “Number.”  The abbreviation for the 
word “Number” shall, as a minimum, begin with the letter “N” (e.g., No or No.). 
[Nonretroactive as of January 1, 2007] 
(Added 2006) 

 
(e) an NTEP CC number or a corresponding CC Addendum Number for devices that have a CC.  The CC 

Number or a corresponding CC Addendum Number shall be prefaced by the terms “NTEP CC,” 
“CC,” or “Approval.”  These terms may be followed by the word “Number” or an abbreviation of 
that word.  The abbreviation for the word “Number” shall, as a minimum, begin with the letter “N” 
(e.g., No or No.) 
[Nonretroactive as of January 1, 2003] 

 
The required information shall be so located that it is readily observable without the necessity of the 
disassembly of a part requiring the use of any means separate from the device. 
(Amended 1985, 1991, 1999, 2000, 2001, 2003, and, 2006 and 201X

 
) 
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G-S.1.1.  Location Method of Marking Information for Not-Built-For-Purpose all Software-Based 
Devices. – For not-built-for-purpose, software-based devices manufactured pr ior  toafter

 

 January 1, 201X, 
either: 

(a) The required information in G-S.1. Identification. (a), (b), (d), and (e)

 

 shall be permanently marked or 
continuously displayed on the device; or 

(b) The CC Number shall be: 
 

(1) permanently marked on the device; 
 
(2) continuously displayed; or 

 
(3) accessible through an easily recognized menu and, if necessary, a submenu.  Examples of menu 

and submenu identification include, but are not limited to, “Help,” “System Identification,” 
“G-S.1. Identification,” or “Weights and Measures Identification.” 

 
Note:  For (b), clear instructions for accessing the information required in G-S.1. (a), (b), and (d) shall be 
listed on the CC, including information necessary to identify that the software in the device is the same type 
that was evaluated. 

[Nonretroactive as of January 1, 2004] 
(Added 2003) (Amended 2006 and 201X

 
) 

 
It was noted that though currently it is allowable to display the CC number via a menu, there has been some 
challenges locating this information in the field due to the vagueness of the term ‘easily recognized.’  Hence, since it 
is left to the interpretation of the NTEP laboratory to ascertain whether a device’s method for displaying the CC 
number meets the requirements, this vagueness has not been addressed in this new recommendation. 
 
Mr. John Roach, California NTEP Lab, indicated that if the proposed table (or some version thereof) is not 
eventually included as part of G-S.1. that it may be useful to incorporate a suitable table into Pub 14. 
 
Conclusion: The S ector wishes t o a ddress co ncerns rel ated s pecifically t o software a nd does not w ish t o 
debate the merits of general marking requirements beyond that related to software identification. We feel the 
above proposed changes better reflect the Sector position. If WMD and NCWM S&T feel a  table outlining 
general marking req uirements w ould cl arify the i ntent o f G -S.1., then t he Sector s uggests th at following 
simplified version may better suit the purpose.  
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Table G-S.1.a Identification 
for Devices Manufactured  on or after January 1, 201X 

Required Marking 
Full Mechanical Devices 

and Separable Mechanical 
Elements 

Electronic Devices, 
Software Based 

Manufacturer or CC holder ID Hard Marked 
Hard Marked, Continuously Displayed, or 
Via Menu (display) or by command or 
operator action 

Model identification Hard Marked 
Hard Marked, Continuously Displayed, or 
Via Menu (display) or by command (operator 
action) 

 

 
Serial number Hard Marked Hard Marked, Continuously Displayed 1 

 

 

Metrologically Significant 
significant Software software 
version 

Not Applicable Continuously Displayed, Via Menu (display) 
or by command (operator action) 2 

Certificate of ConformanceCC 
number Hard Marked 

Hard Marked or Continuously Displayed, or 
Via Menu (display) or by command (operator 
action)3 

1

 
Type ‘U’ devices need not have a non-repetitive serial number. 

2

 

If t he manufacturer d eclares t hat t he p rimary s ensing el ement “ software” i s i ntegral, h as n o en d u ser 
interface a nd no  pr int c apability, t he v ersion/revision s hall be ha rd marked o n t he de vice.  Example:  
Primary sensing element may be Positive Displacement (P.D.) meter with integral correction, digital load cell 
(only for reference, not limiting). 

3If the Certificate of ConformanceCC number is to be displayed via menu and/or submenu, the means of 
access must be easily recognizable. In addition, instructions on how to obtain the remaining required 
information not hard-marked or continuously displayed shall be included on the NTEP CC. 

(Added 201X) 
 
Note that this new version of the table reflects the aforementioned changes proposed for the G-S.1. text as well as 
homogenizing Type P and Type U requirements, with the exception of the serial number requirement being waived 
for standalone software. It was also noted that much of the information previously included in the separate proposed 
Table G-S.1.b was redundant as it is already stated verbatim in the text of G-S.1.; hence the Sector questions the 
benefit of the WMD - proposed separate Table G-S.1.b. 
 

4. Identification of Certified Software 
 
Source: NTETC Software Sector 
  
Background:  This item originated as an attempt to answer the question “How does the field inspector know that 
the software running in the device is the same software evaluated and approved by the lab?”  In previous meetings it 
was shown that the international community has addressed this issue (both WELMEC and OIML).  From 
WELMEC: 
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Required Documentation:  
The documentation shall list the software identifications and describe how the software identification is 
created, how it is inextricably linked to the software itself, how it may be accessed for viewing and how it 
is structured in order to differentiate between version changes with and without requiring a type approval.  

 
From OIML: 
 
Example from DSW 2 CD (now D 31): 
 

The executable file “tt100_12.exe” is protected against modification by a checksum. The value of 
checksum as determined by algorithm XYZ is 1A2B3C.  

 
Previous discussions have included a listing of some additional examples of possible valid methods (not limiting): 

o CRC (cyclical redundancy check) 
o Checksum 
o Inextricably Linked version No 
o Encryption 
o Digital Signature 

 
Is there some method to give the W&M inspector information that something has changed? (Yes, the Category III 
audit trail or other means of sealing). How can the W&M inspector identify an NTEP Certified version? (They 
cannot, without adding additional requirements like what is described here, in conjunction with including the 
identifier on the CoC). 
 
Recommendation:  The Sector believes that it should work towards language that would include a requirement 
similar to the OIML requirement in HB 44. It is also the opinion of the Sector that a specific method should not be 
defined; rather the manufacturer should utilize a method and demonstrate the selected identification mechanism is 
suitable for the purpose. It is not clear from the discussion where such proposed language might belong. 
 
NTEP strongly recommends that metrological software be separated from non-metrological software for ease of 
identification and evaluation. From OIML: 
 

Separation of software parts -  All software modules (programmes, subroutines, objects, etc.) that 
perform metrologically significant functions or that contain metrologically significant data 
domains form the metrologically significant software part of a measuring instrument (device or 
sub-assembly). The conformity requirement applies to all parts and parts shall be marked 
according to Section G-S-X.X. 

 
If the separation of the software is not possible or needed, then the software is metrologically 
significant as a whole. 

 
(Segregation of parameters is currently allowed - see table of sealable parameters) 
 

Initial draft proposed language: (G-S.1.1.?) 
 

 
Identification of Certified Software: 

 

Software-based electronic devices shall be designed such that the metrologically significant 
software is clearly identified. The identification of the software shall be inextricably linked 
to the software itself.  

o 

 

Unique identifier must be displayable/printable on command or during operation, 
etc. (marking req’t in addition ) 
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o 

 

At a m inimum, a ve rsion/revision i ndication ( 1.02.09, rev 3. 0 a,  e tc). C ould al so 
consist of / contain checksum, etc (crc32, for example) 

Discussion:  Discussion on this item was brief, as it was the general consensus that those in attendance understood 
the goals of this item and were in agreement of those goals.  However, the conceptual language was not far enough 
along to warrant detailed discussion specific to a draft proposal and more work offline should be done.  
 
Conclusion:  A work group will be designated by the Sector Co-Chairs prior to the NCWM Annual Meeting 
to further promote the state of this item, to be discussed at the next Sector meeting. 
 
5. Software Protection/Security 
 
Source:  NTETC Software Sector 
 
Background:  The sector agreed that Handbook 44 already has audit trail and physical seal, but the question on the 
table is does the Handbook need to be enhanced to sufficiently discourage the facilitation of fraud, intentional or 
accidental, where software is concerned? 
 
WELMEC and OIML again have addressed this issue specifically when dealing with software. From WELMEC: 
 

Protection against accidental or unintentional changes: 
Metrologically significant software and measurement data shall be protected against accidental or 
unintentional changes. 
 
Specifying Notes: 
Possible reasons for accidental changes and faults are: unpredictable physical influences, effects 
caused by user functions and residual defects of the software even though state of the art of 
development techniques have been applied.  
 
This requirement includes: 
 

a) Physical influences: Stored measurement data shall be protected against corruption or 
deletion when a fault occurs or, alternatively, the fault shall be detectable. 

 
b) User functions: Confirmation shall be demanded before deleting or changing data. 
 
c) Software defects: Appropriate measures shall be taken to protect data from unintentional 

changes that could occur through incorrect program design or programming errors(e.g., 
plausibility checks). 

 
Required Documentation: 
The documentation should show the measures that have been taken to protect the software and data 
against unintentional changes. 
 
Example of an Acceptable Solution: 

 The accidental modification of software and measurement data may be checked by 
calculating a checksum over the relevant parts, comparing it with the nominal value and 
stopping if anything has been modified. 

 
 Measurement data are not deleted without prior authorization (e.g., a dialogue statement or 

window asking for confirmation of deletion). 
 
 For fault detection, see also Extension I. 
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Recommendation: The Sector derived a suitable checklist for Pub 14 from the OIML checklist, and asked the 
current NTEP labs to begin using this checklist on a trial basis for new type approval applications. 
 
Devices with embedded software TYPE P (aka built-for-purpose)  
 Declaration of the manufacturer that the software is used in a fixed hardware and 

software environment, and 
Yes  �  No  �  N/A  � 

 cannot be modified or uploaded by any means after securing/verification Yes  �  No  �  N/A  � 
 Note: It is acceptable to break the “seal” and load new software, audit trail is also a 

sufficient seal. 
 

 The software documentation contains:  
  description of the (all) metrologically significant functions 

OIML states that there shall be no undocumented functions 
Yes  �  No  �  N/A  � 

  description of the securing means (evidence of an intervention) Yes  �  No  �  N/A  � 
  software identification Yes  �  No  �  N/A  � 
  description how to check the actual software identification Yes  �  No  �  N/A  � 
 The software identification is:  
  clearly assigned to the metrologically significant software and functions Yes  �  No  �  N/A  � 
  provided by the device as documented Yes  �  No  �  N/A  � 
Personal computers, instruments with PC components, and other instruments, devices, 
modules, and elements with programmable or loadable metrologically significant software 
TYPE U (aka not built-for-purpose) 

 

 The metrologically significant software is:  
  documented with all relevant (see below for list of documents) information Yes  �  No  �  N/A  � 
  protected against accidental or intentional changes Yes  �  No  �  N/A  � 
 Evidence of intervention (such as changes, uploads, circumvention) is available until the 

next verification / inspection (e.g., physical seal, Checksum, CRC, audit trail, etc. means 
of security) 

Yes  �  No  �  N/A  � 

Software with closed shell (no access to the operating system and/or programs possible for the 
user) 

 

 Check whether there is a complete set of commands (e.g., function keys or commands via 
external interfaces) supplied and accompanied by short descriptions 

Yes  �  No  �  N/A  � 

 Check whether the manufacturer has submitted a written declaration of the completeness 
of the set of commands 

Yes  �  No  �  N/A  � 

Operating system and / or program(s) accessible for the user:  
 Check whether a checksum or equivalent signature is generated over the machine code of 

the metrologically significant software (program module(s) subject to legal contro
Yes  �  No  �  N/A  � 

l 
W&M jurisdiction and type-specific parameters) 

 Check whether the metrologically significant software will detect and act upon any 
unauthorized alteration of the metrologically significant software using simple software 
tools (e.g., text editor). 

Yes  �  No  �  N/A  � 

Software interface(s)  
 Verify the manufacturer has documented:  
  the program modules of the metrologically significant software are defined and 

separated 
Yes  �  No  �  N/A  � 
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  the protective software interface itself is part of the metrologically significant 
software 

Yes  �  No  �  N/A  � 

  the functions of the metrologically significant software that can be accessed via 
the protective software interface 

Yes  �  No  �  N/A  � 

  the parameters that may be exchanged via the protective software interface are 
defined 

Yes  �  No  �  N/A  � 

  the description of the functions and parameters are conclusive and complete Yes  �  No  �  N/A  � 
  there are software interface instructions for the third party (external) 

application programmer.  
Yes  �  No  �  N/A  � 

 
Discussion:  The Chair requested feedback from the NTEP Labs as to whether they had the opportunity to utilize the 
checklist; each lab reported either they have not had any applications for devices where the checklist could be used, 
or were unaware of the request to try the checklist. The labs were again asked to try to use the checklist should the 
opportunity present itself. 
 
Conclusion:  The Sector will a gain w ait f or la boratory f eedback o n t his it em; discussion o n t his it em w ill 
continue as part of the next agenda item since the two are closely related. 
 

6. Software Maintenance and Reconfiguration 
 
Source:  NTETC Software Sector 
 
Background:  The following Items were reviewed by the Sector in previous meetings. 
 

a. Verify that the update process is documented (OK) 
b. For traced updates, Installed Software is authenticated and checked for integrity  

Technical means shall be employed to guarantee the authenticity of the loaded software (i.e., that it 
originates from the owner of the type approval certificate). This can be accomplished (e.g., by 
cryptographic means like signing). The signature is checked during loading. If the loaded software fails 
this test, the instrument shall discard it and either use the previous version of the software or become 
inoperative.
Technical means shall be employed to guarantee the integrity of the loaded software (i.e., that it has 
not been inadmissibly changed before loading). This can be accomplished e.g. by adding a checksum 
or hash code of the loaded software and verifying it during the loading procedure. If the loaded 
software fails this test, the instrument shall discard it and either use the previous version of the 
software 

  

Examples are not limiting or exclusive. 
or become inoperative. 

c. Verify that the sealing requirements are met 
The Sector asked, what sealing requirements are we talking about?  
This item is only addressing the software update

Some examples provided by the Sector members include but are not limited to.  

, it can be either verified or traced. It is possible that 
there are two different security means, one for protecting software updates (software log) and one for 
protecting the other metrological parameters (Category I II or III method of sealing). 

Physical Seal, software log 
Category III method of sealing can contain both means of security 

d. Verify that if the upgrade process fails, the device is inoperable or the original software is restored 
 
The manufacturer shall ensure by appropriate technical means (e.g., an audit trail) that traced updates of 
metrologically significant software are adequately traceable within the instrument for subsequent verification and 
surveillance or inspection. This requirement enables inspection authorities, which are responsible for the 
metrological surveillance of legally controlled instruments, to back-trace traced updates of metrologically 
significant software over an adequate period of time (that depends on national legislation). The statement in italics 
will need to be reworded to comply with U.S. weights and measures requirements.   
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Recommendation: The Sector agreed that the two definitions below for Verified update and Traced update were 
acceptable. 
 

Verified Update 
A verified update is the process of installing new software where the security is broken and the device 
must be re-verified. Checking for authenticity and integrity is the responsibility of the owner/user. 
 
Traced Update 
A traced update is the process of installing new software where the software is automatically checked 
for authenticity and integrity, and the update is recorded in a software update log or audit trail. 

 
The Sector also worked towards language proposed for defining the requirements for a Traced Update (currently 
considered as relevant for Publication 14): 
 

 

For a Traced Update, an event logger is required.  The logger shall be capable of storing 
a minimum of the 10 most recent updates.  An entry shall be generated for each software 
update.  

 

Use of a Category 3 audit trail is acceptable for the software update logger.  In this case, 
the ex isting req uirement o f 1 000 en tries s upersedes the 1 0 en try req uirement.  A 
software update log entry shall include the following: 

• 
• 

An event counter; 

• 
the date and time of the change; 

• 

the ev ent t ype/parameter I D, w hich i ndicates a  s oftware u pdate ev ent ( if n ot 
using a dedicated update log); and 

 

the new value of the parameter, which is the software identification of the newly 
installed version.  

 

A Category III device may include the software update events in the Category III audit 
log in l ieu of a  separate software update log; the existing requirement for 1000 entries 
supersedes the requirement for 10 entries.  

 

The traceability means and records are part of the metrologically significant software 
and should be protected as such. If software separation is employed, the software used 
for d isplaying t he au dit t rail b elongs t o t he f ixed metrologically s ignificant software. 
(Note: This needs to be discussed further due to some manufacturer’s concerns about 
where the software that displays the audit trail information is located and who has access if 
this feature is provided. Manufacturers did indicate that there are methods available to 
encrypt the audit trail information; however, it cannot be protected from being deleted.) 
(include flowchart from OIML D 31) 

Discussion:  The Sector discussed how to best move this item forward, and there was also some discussion as to 
whether new language for the General Code was required. The following new text was proposed: 

 
G-S.9.  Metrologically Significant Software Updates 

 
The updating of metrologically significant software shall be considered a sealable event.  

Metrologically significant software that does not conform to the approved type is not allowed for use.
 

  

Mr. Jim Truex indicated that the current requirements in G-S.8. already make the statement that any changes that 
affect metrological function are sealable, hence, software updates may be covered and the proposed G-S.9. 
unnecessary.  Mr. Todd Lucas suggested to go ahead and submit the proposed G-S.9. to the Committee and request a 
clarification/interpretation of G-S.8. 
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Conclusion:  The S ector feels t hat t he e xplicit la nguage pr oposed f or G -S.9. is c learer t han a ny i mplied 
requirement in G-S.8.. The Sector would like a clarification/interpretation of G-S.8. as it relates to software 
updates from the S&T Committee (with their response preferably to be included in Pub 16). The Sector will 
also continue to develop the proposed text (and flow chart) targeted for inclusion in Pub 14. 
 
(Note to S&T   Tthis item assumes additional requirements in individual codes will be eventually added to address 
this requirement; (e.g., L.M.D. code has philosophy of sealing section that could be enhanced to include processes 
described.) 
 

7. Verification in the Field, by the W&M Inspector 
 
Source:  NTETC Software Sector 
 
Background:  What tools does the field inspector need as relates to software-based electronic devices? Some 
possible answers: 
 
NTEP CC – hard marked, continuously displayed, via menu command or operator action 
Clear and simple instructions on NTEP CC to get to the other Inspection Information 
The metrologically significant software identifier needs to be easily accessible from operator console 
Clear and simple instructions on NTEP CC to access audit trail(s) 
 
Recommendation:  The Sector needs to continue to develop this item. 
 
Discussion:  Some discussion about system information requirements for the inspector took place.  Does the 
inspector really need to have access to OS, RAM information, etc?  (General opinion seems to be if there is a 
dependency, then the NTEP Lab would specifically include that requirement in the CoC.) 
 
Audit trail info – the question was asked, does there need to be a specific requirement for providing access to this 
information?  
 
Regarding the concept of First Final – There was some concern expressed as to how the inspectors are able to 
discern where the indication of first final be found for the SYSTEM (as opposed to the DEVICES in the system).  
What devices in the system are of concern to the inspector?  The NTEP Administrator indicated that field inspectors 
need to follow the system all the way to receipt/bill generation. 
 
Data transmission is an issue when considering systems as opposed to devices. How far does the inspector’s 
jurisdiction extend?  (Should we model future requirements on the WELMEC section concerning DTD/DSD?)  Data 
transmission/storage is not currently being addressed by the Sector at this time. 
 
Since part of the Sector’s mission is education, do we want to assist in developing training aids for labs/inspectors 
related to evaluating/inspecting software-based devices?  This will be a topic to be added to the Sector’s agenda for 
the next meeting. 
 
Conclusion:  The Sector will continue to develop this item, and initiate a new agenda item specific to inspector 
training in relation to evaluating/validating software-based devices. 
 

8. NTEP Application for Software Requiring a Separate CC 
 
Source:  NTETC Software Sector 
 
Background:  This item had been on the agenda of previous meetings, but was not discussed due to time 
limitations. 
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Recommendation:  Identify issues, requirements and processes for type approving type U device applications. 
 
Discussion:  It was suggested that it may be useful to the labs to devise a separate submission form for software for 
Type U devices. What gets submitted? What requirements/mechanisms for submission should be available?   
 
Validation in the lab – all required subsystems shall be included to be able to simulate the system as installed. 
 
It was noted this agenda item is irrelevant if the NTEP Committee does not approve the pending item up for vote. 
 
Mr. John Roach, California NTEP Lab, stated that if the software package being evaluated supports 
platforms/subsystems from multiple manufacturers, testing should be done using at least two platforms/subsystems. 
Scale labs and scale manufacturers indicated that this is not usually done for scale evaluations. 
 
Conclusion:  The S ector will c ontinue t o de velop t his i tem, c ontingent o n t he s tatus o f t he r elated N TEP 
Committee agenda item after the 2009 Annual meeting. 
 
 
New Items: 
 

9. Sealing Requirements for Electronic Devices 
 
Source:  Weighing Sector Tech Advisor 
 
Background:  Steve Cook of NIST has been involved in attempting to address some concerns with the current 
wording of G-S.8. as it relates to the sealing of electronic devices and configuration modes.  Since this is related in 
some respects to other items within the purview of the Software Sector, it was suggested that it may be beneficial for 
the Sector to review and comment on the proposed language. 
 
Discussion:  The Sector discussed the relevance of this item, and though it is related somewhat to the discussions on 
software security and maintenance/reconfiguration, it is broader in scope and hence it was decided that the item was 
not wholly relevant to the Sector’s mission. 
 
Conclusion:  The Software Sector takes no position on these proposed changes. 
 

10. Next Meeting 
 
Recommendation:  The Sector was asked to develop a proposed date and location for the next meeting. 
 
Discussion:  The Sector discussed two options for the next meeting; continuing to meet in Ohio or alternating to a 
Western location to maintain equity in travel for the various participating labs.  There appeared to be a preference 
(after an informal polling) to alternate the meeting location from year to year. 
 
Conclusion:  The Sector recommends that the next meeting be held in Sacramento in or around March 2010. 
Sector C o-Chair N orm I ngram w ill i nvestigate s uitable h otels a nd meeting f acilities and r eport ba ck t o 
NCWM. Details need to be firmed up by December of this year. 
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Appendix B 
Slide Show (Draft) for Presentation at Regional Meetings 

 

Software COC

What is it and why do we need it?

Why? What’s Broken?

• Software that runs on a PC may execute 
metrological functions
– Display indication
– Tare manipulation
– Price computation
– Receipt printing

• PC based software is often difficult to 
– Identify
– Verify
– Protect

 

First Final

• Refer to first final requirement here (Pub 
14 admin policy)

Measurement

12.05 lb
$ 0.34 /lb
$ 4.10

Software

Receipt
12.05 lb

$ 4.10

PC-based Software Examples

• Point of Sale Cash Register
• Gas Station Pump Control
• Vehicle Scale In-Out

 

Point of Conflict?

• Current NTEP policy states that software 
shall not be separately evaluated and 
given a CoC

• It could be interpreted that Type 
Evaluation of the example systems is in 
conflict with the above rule.
– No hardware was evaluated in these

What Software is NOT Affected?

• Software that executes confined within 
purpose-built hardware is generally not an 
issue
– Hardware provides a ready place to mark for 

identification
– Software is not easily modified (by design)
– Physical seal is often an option
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Appendix C 
Draft Article for NCWM Newsletter 

Software and Software-Based Measuring Equipment 
 

Throughout most of the history of measurement, measuring equipment was purely mechanical in 
construction. The Industrial Revolution enabled the manufacture of mechanical devices that were 
identical to all other devices of its type, thus enabling the concept of metrological Type Evaluation. 
Critical adjustment points, being mechanical, could be readily identified and protected by a physical seal, 
which, when broken, provided visible evidence of tampering. Purely mechanical devices were (and 
remain) difficult to repurpose. A device, once installed, could be expected to continue throughout its 
working lifetime to do only the job for which it was designed. For all stakeholders, including the 
manufacturer, type evaluator, equipment owner and the field inspector, life was good. 

The first electronics added to measuring equipment merely assisted the mechanical design, adding 
electrical “muscle” to the mechanical signals and perhaps provided a remote or a printed indication of the 
measurement value. The addition of electronics to measuring equipment created some new type 
evaluation checklist items, but remained easy to understand during both type evaluation and field 
inspection. 

Next equipment designers cut the mechanical measurement signal and inserted a transducer to convert the 
mechanical energy into an electrical signal. The first true electronic-based measurement equipment was 
thus created. This transformation of measurement technology was strange and mysterious; no longer 
could one see the measurement along the entire measurement path. Nevertheless, the new transducer and 
associated electronic devices could each be evaluated as a “black box”; each component was built for a 
specific purpose, had well defined physical input and output characteristics, had a special adjustment 
point that could accept a physical seal and remained difficult to repurpose in the field. More checklist 
items and new device types were required and eventually created. 

Purely electronic measuring components did not last very long; perhaps only one equipment generation. 
The invention of the microprocessor allowed equipment designers to condense much of the electronics 
into a single chip, providing cost savings and increased reliability, and permitting the addition of many 
new features and functions. Software performed much of the work previously accomplished using 
electronic hardware. This revolution, being internal, went almost unnoticed for a time. Software within 
the device was built for purpose and was difficult or impossible to modify in the field. More checklist 
items were added to cover the new software features. 

Alongside the development of the microprocessor that is now embedded within most measuring 
equipment was a similar development in general purpose computing. Rapidly falling costs for general 
purpose computers moved the computer out of the high security computer room and onto the desktop. 
New operating systems not only allowed but encouraged users to control the operation of and data stored 
on their computer. It was a natural consequence of the flexibility and usefulness of general purpose 
computers that they would eventually be employed to perform measurement functions. Today, general 
purpose computers are routinely used in retail Point of Sale (POS) cash registers, fuel dispensing systems 
and vehicle scale weigh-in/weigh-out systems, to name a few examples. 
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Example: Retail Point of Sale 
In a grocery store a general purpose computer is connected to a combination bar code 
scanner/weighing platform. No local display is provided at the scale; instead the computer 
provides a continuously updating weight display along with its running tally of the grocery bill 
items. The computer is also connected to a receipt printer, a cash drawer, and a central database 
computer. The bar coded item number and gross weight are sent to the cash register computer, 
which performs an item record look up to obtain the tare value and unit price (price per pound). 
The computer subtracts the tare weight from the gross weight to create a net weight, multiplies 
the unit price by the net weight and rounds to obtain total price. It then displays the net weight, 
unit price, and total price for the customer and clerk to see. In this case, the first indication of the 
final value for the transaction is displayed on the computer screen. 

 

 
 

Example: Vehicle Weigh-In / Weigh-Out 
A user already owns one or two vehicle scale weighbridges and electronic weight indicating 
devices. The user then purchases a general purpose computer and a CDROM containing Vehicle 
Weigh-In/Weigh-Out software. The computer is loaded with the new software and is connected to 
the vehicle scales. In normal operation the gross weight is sent continuously from each scale to 
the computer, which provides an indication of the weight on its screen. Vehicles enter the facility 
by stopping on an inbound scale. A database record is created that includes the inbound weight 
and the vehicle ID. The vehicle either picks up or drops off a load and exits the facility by 
stopping on an outbound scale. The previously stored data record for this vehicle is retrieved and 
a net weight is calculated and displayed on the computer screen. A bill record or credit record is 
created and stored and the bill or credit amount is also displayed. The computer may provide net 
sign correction to prevent display of negative weights if the computer does not know whether the 
vehicle is empty or full when inbound. In some cases, the vehicle’s empty weight is known and 
was previously stored in the computer. If the empty weight is available, the bill record or credit 
record may be created in a single transaction. In this case, the computer performs a gross/tare/net 
calculation, price computing, and net weight display. Note that the scale weighbridge, indicating 
device and computer software may each be provided by a different vendor. The computer is 
creating the “first final” indication of net weight and computing the transaction price/credit. 

Scanner 
& Scale 

 12.05 lb Net 
$ 0.34 /lb 
$ 4.10 Total 

Software 

Receipt 
 12.05 lb N 
$ 4.10 Total 

Tares & Prices 
Bar code & 

Gross weight 

Figure 1 - Retail POS 
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Also note that since times are hard, this computer will have other uses; during the 2nd shift an accounts 
payable software package is run and during 3rd

As we can see from history and examples, personal computer (PC) based software is a natural 
evolutionary step in the development of measuring devices. But how to handle PC based software during 
type evaluation and subsequent field inspection? This is exactly the same type of question that was asked 
each time the technology changed! 

 shift the rather bored security guard plays World of 
Warcraft ®. 

NCWM Publication 14, Administrative Policy, Section C (DEVICES TO BE SUBMITTED FOR TYPE 
EVALUATION) describes that the scope of NTEP evaluations is limited to equipment for which 
definitive criteria exist and to new technologies or applications where the development of criteria is 
deemed necessary. It further describes “…the minimum amount of equipment that must undergo type 
evaluation is all of the parts of a device or system that performs the measurement up to the first indicated 
or recorded value of the final quantity on which the transaction is based.” Thus if a general purpose 
computer will execute software that is part of the chain up to that “first final” output, then that computer, 
or at the least, its software1

But no one wants to evaluate a general purpose computer. They are not completely specified (a CoC only 
lists minimum requirements) and computer vendors and models change often. We are then left with 
evaluating the software, or rather the functions that the software performs. This in itself is not so bad; 
software can be treated like a “black box” with defined inputs and outputs. A major sticking point in the 
investigation is that a general purpose computer and its operating system are specifically designed to 
allow the user complete freedom to modify both the operating software and any data stored within! 

, must be evaluated for type approval. 

 

Equipment Classification for Software Evaluation 
Before any Type Evaluation can begin, it is necessary to know something about the design. When 
investigating software-based equipment this is especially true. 

Software that executes confined within purpose-built hardware is generally not an issue. 
• Hardware provides a ready place to mark for identification 

                                                           
1 Current NTEP policy states that software shall not be separately evaluated and given a Certificate of Conformance 
(CoC). It could be interpreted that Type Evaluation of some systems such as Vehicle Weigh-In/Weigh-Out is in 
conflict with the above rule since no hardware need be evaluated. 
 

Weigh 
IN 

Scale 

Weigh 
OUT 
Scale 

34200 lb G 62300 lb G 

Gross weight 

28100 lb Net 
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• Software is not easily modified (by design) 
• Physical seal is often an option for protection of software and parameters 

A general purpose computer is by intent easy to modify; its value is derived from the ability to modify its 
data and its operation. A general purpose computer presents issues in the areas of: 

• Identification and marking 
• Verification of type 
• Protection against intended and unintended changes to metrologically significant software and 

parameters 

For the purposes of identifying and limiting the depth of investigation required, it is useful to create two 
classes; one of which is the well known Handbook 44 “built for purpose”, also known as “Type P”. The 
other class, based on a general purpose computer, is not presently defined by the NCWM but is known 
elsewhere as “Type U”, which stands for Universal computer. 

 

Software Identification Position Statement 
• The Software Sector recommends that all software-based devices be 

required to provide version identification for the metrologically significant 
portion of the software, regardless of whether such software runs on a 
built for purpose device (type “P”) or a universal computer (type “U”). 

• Based on feedback from the Scale Manufacturers Association and other 
sources, there is a desire to eliminate the present device-type dependent 
differences in allowable marking/identification methods. The Software 
Sector agrees that all software-based devices should have identical 
marking options. 

 

The Software Sector is confident that both of these positions can be accommodated by simple text edits to 
Handbook 44 G-S.1. and G-S.1.1. 

In addition, the Software Sector acknowledges that there are still reasons to differentiate between Type P 
and Type U software-based electronic devices (unrelated to the marking requirements) hence continues to 
support the proposed addition of these terms as definitions in Appendix D of Handbook 44, replacing the 
previously used term ‘built-for-purpose’. 
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Appendix E 
National Type Evaluation Technical Committee (NTETC) 

Belt-Conveyor Scale Sector 
 

Meeting Summary 
February 26, 2009, St. Louis, Missouri 
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Carry-Over Items from 2008: 

1. Proposed Update to NCWM Publication 14 Belt-Scale Checklist  

Source:  Mr. Bill Ripka, Sector Chairman  
 

Background:  At t he F ebruary 2008 m eeting of  t he B elt S ector, NIST T echnical Advisor, Mr . Steven C ook 
reviewed recent changes to NIST Handbook 44 Section 2.21. (Belt-Conveyor Systems) and recommended that the 
NCWM Publication 1 4 (Pub 14) B elt-Conveyor Scale C hecklist, which wa s based on  t he 2006 e dition of N IST 
Handbook 44 , be r eviewed a nd u pdated.  T he Sector members reviewed suggested a mendments a nd no  further 
changes were recommended.   
 
Prior to the 2009 Sector meeting, Sector Chairman, Mr. Bill Ripka, provided the draft Pub 14 Belt-Conveyor Scale 
Checklist technical policies on the substitutions of Master Weight Totalizers and other minor editorial suggestions 
for review.  Among the suggested changes that were included in this draft were proposed changes for procedures 
involving testing semi-automatic and automatic zero-setting mechanisms.   

 
Discussion/Conclusion:  Comments were heard d uring t he F ebruary 2 009 S ector m eeting r egarding t he d raft 
proposed c hanges s ubmitted b y Mr. Ripka.  Manufacturers generally a greed the pr oposal f or e valuation of  
substitution MWTs is not intended to apply to devices produced by different manufacturers.  The Sector also agreed 
to recommend that this criterion be used to amend existing certificates. 
 
The S ector d iscussed whether or  not a s ubstitute to talizer n eeds to undergo a  pe rmanence t est du ring t ype-
evaluation.  Mr. Ian B urrel, Control S ystems T echnology, stated th at a  to talizer s ubmitted f or e valuation s hould 
undergo a permanence test during the laboratory portion of the type-evaluation.  Mr. Steven Cook, NIST, questioned 
whether or not totalizers from different manufacturers could be evaluated on a one-to-one comparison basis during a 
field test when different totalizers are used with identical associated equipment/systems. 
  
NTEP Administrator, Mr. Jim T ruex, polled t he manufacturers p resent as  t o whether an y a mong t hem have a n 
instrument which is developed or being developed and will be  submitted for NTEP evaluation.  If so, would the 
manufacturers be willing to  submit that device and have the above Pub 14  draft used during the evaluation?  Mr. 
Ripka responded that Thermo-Ramsey may have a totalizer which might be available for evaluation by the end of 
2009.  Mr. Jim Truex stated that NTEP is ready to apply the draft on a trial basis, and that this step is necessary prior 
to amending Pub 14 by adopting the draft.   
 
Language highlighted in shaded font indicates recommended changes to Pub 14 Belt-Conveyor Scale Checklist as  
shown below. 
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** A MWT submitted for approval as a s tand-alone device can only be accepted as an addition to an existing 
Certificate of Conformance (CC) for a complete Belt Conveyor Scale System. 

A. Models to be Submitted for Evaluation 
 
A type is a model or models of the same design as defined in the NTEP Policy and Procedures.  A complete 
list and description of a ll models of a  type to be included in the CC shall be submitted with the request for 
type-evaluation.  All options and features to be included on the CC must be submitted for evaluation.  I f the 
CC is to include more than one model of the same type, the submitter shall contact the evaluation agency to 
determine which model or models will be evaluated.  A  CC will be amended when new models of the same 
type meeting the specified criteria are applied for by the manufacturer. 

The models to be submitted for evaluation shall be those having: 

a. Laboratory T est – A master weight to talizer ( MWT) o r in tegrator, th at a s a  minimum meets t he 
requirements of the original evaluation, with defined enhancements and additional options indicated.  
The submitter shall al so p rovide al l necessary devices o r instruments to represent t he load receiving 
and speed sensing elements. 

 
b. Field T est – The f ield test shall b e p erformed with a  p reviously “approved f or co mmercial use” 

weighbridge model by the same manufacturer. 
 

B. Certificate of Conformance (CC) Parameters 
 
A CC will apply to all models that have: 

1. Equivalent hardware and software, and 
 
2. Subsets of standard options and features of the equipment evaluated. 
 
Metrological features not recognized by Handbook 44, but capable of being used as the basis for commercial 
transactions, shall be capable of being disabled and sealed before the device can receive an NTEP CC. 

 

C. Replacement Parts 
 

The policy for addressing the conformance of replacement parts with the parts being replaced is: 

1. If a MWT has received an NTEP evaluation and an NTEP, it must be repaired with parts that are consistent 
with the original design or metrologically equivalent parts. 

 
 

D. Substitution of the Master Weight Totalizer 
 

For a MWT to be considered an appropriate substitute for the MWT tested during the original type evaluation 
of a belt-conveyor scale system, the following criteria must be satisfied: 

1. The MWT must be tested in the laboratory using appropriate load and speed signal simulators capable of 
being adjusted within the tolerances indicated in the checklists and tables in this document. 

2. All MWT laboratory tests must be performed on the replacement MWT, including temperature testing. 

3. During the test, the device must be within the acceptance tolerance. 

4. A field test will be performed meeting new initial installation testing criteria. 

5. A field permanence test will be performed. 
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6. A separate CC will not be issued for the new MWT.  I nstead, the original CC will be amended to include 
the new MWT as an option. 

7. Application limits, such as capacity and speed ranges, established during the original type evaluation will 
not be amended. 

 
E. Checklist and Test Procedures 

1. Indicating and Recording Elements 
 
The integrator of a belt-conveyor scale normally includes the master weight totalizer (MWT and a rate of flow 
indicator and rate of flow alarms.  The MWT must have adequate resolution to be able to establish a valid zero 
reference value a nd must h ave s ufficient cap acity t o t otalize loads o ver a r easonable period o f t ime.  T he 
integrator may also have a resettable partial totalizer for indicating the mass of loads conveyed over a limited 
period of time and may have a supplementary totalizer with a scale interval greater than that of the MWT that 
will in dicate the mass o f lo ads c onveyed o ver a  f airly lo ng p eriod o f o peration.  T he p artial to talizer is  
normally used for indicating the values for the zero test, simulated load tests, materials tests, and individual 
measurements of interest to the scale owner. 

The MWT shall be  e quipped with pr ovisions f or a pplying a  s ecurity s eal t hat must be  br oken or  a nother 
approved security means before any change that affects the metrological integrity of the device can be made to 
the MWT. 

1.1 The scale must have a master weight totalizer (MWT). Yes    No   N/A  
1.2 The MWT shall not be resettable without breaking a security means. Yes    No   N/A  
1.3 A power failure test must be conducted on digital electronic MWT’s both 

in the laboratory and in the field permanence test. 
Yes    No   N/A  

   
Test Procedure  

 1.3.1 Accumulate a  measured q uantity o n the M WT an d s top t he 
flow of material.  Note the reading. 

Yes    No   N/A  

 1.3.2 Disconnect power to the MWT. Yes    No   N/A  
 1.3.3 Connect power to the MWT. Yes    No   N/A  

 1.3.4 The q uantity indication shall r eturn t o t he p reviously 
displayed quantity within 1 division. 

Yes    No   N/A  

    
Laboratory Test: The accumulated measured q uantity for the MWT is retained in memory during a power 
failure of 24 hours and is displayed again when power is returned. 
Field Te st: The accu mulated q uantity for t he M WT i s r etained i n memory d uring a p ower f ailure o f 
10 seconds up to 24 hours and is displayed again when power is returned. 
1.4 The capacity of the MWT shall be at least 10 hours times the maximum 

rated flow rate indicated on the original CC. 
Yes    No   N/A  

1.5 The value of the scale division shall be capable of being established for a 
value less than or equal to 0.1 % of the minimum totalized load. 

Yes    No   N/A  

1.6 The MWT shall indicate in one or more of the weight units indicated in 
table T.1 [check the applicable unit(s)] 

Yes    No   N/A  

 The scale division shall be in increments of 1, 2, or 5 times 10k where k is 
an integer. 
 

Yes    No   N/A  
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Table T.1 
Unit Abbreviation 

_____ pounds Lb or LB 
_____ U.S. short ton Ton or T 
_____U.S. long ton LT 
_____ Metric ton T 
_____ kilograms kg 

   
1.7 The i ndicated weight value must b e ex pressed without the u se o f a  

multiplier. 
Yes    No   N/A  

1.8 The MWT may have a no-flow lockout provided the lockout is limited to 
not more t han 3  % of t he rated belt loading i n te rms o f weight per unit 
length.  The no-flow lockout must be deactivated during the zero test. 

Yes    No   N/A  

 1.8.1 During normal operation, the MWT shall advance only when the 
belt conveyor is in operation and under load. 

Yes    No   N/A  

 1.8.2 If a  no-flow lockout is  p rovided, verify t hat i t i s limited to not 
more than 3 % of the rated belt loading. 

Yes    No   N/A  

 1.8.3 It must be possible to deactivate the no-flow lockout during the 
zero test 

Yes    No   N/A  

 

 
2. Recording Element 

2.1 The M WT s hall i ncorporate o r b e cap able o f i nterfacing with a  
recording element. 

Yes    No   N/A  

2.1 The value o f the scale d ivision for the recording element shall be the 
same as for the MWT. 

Yes    No   N/A  

2.3 The recording element shall record the in itial i ndication a nd the final 
indication of t he MWT, the quantity delivered, the unit of 
measurement, (i.e., kilograms, tones, pounds, tons,), the date and time 
(see Table T.2).  This information shall be recorded for each delivery.  
The i ndicated an d r ecorded weight v alues must ag ree t o t he n earest 
scale division. 

Yes    No   N/A  

 All weight values shall be recorded as digital values. 
 
Information required on the ticket: 
 

Table T.2 
Date 05 06 2008 
Time 15:30 
Master Start Total 44113.5 T 
Master Stop Total 44300.5 T 
Quantity 187.0 T 

 

 

2.4 If a reset to zero mechanism is incorporated, there must be an interlock 
to prevent the zeroing of the device between the printing of the initial 
and final values of the totalized weight. 

Yes    No   N/A  

2.5 The printing of weight values shall be inhibited when the flow rate is  
greater than either: 
 

∼   3 % of the maximum flow rate, or 

Yes    No   N/A  
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∼  The flow r ate at which the MWT is engaged unless the weight 
value i s id entified a s a  s ubtotal, in  p rocess weight, o r th e 
equivalent. 

 
2.6 The r ecorded w eight value must b e e xpressed without t he u se of a  

multiplier. 
Yes    No   N/A  

2.7 The printer must automatically sequence through a p rint cycle so that 
each p rinted d ocument i ncludes t wo weight v alues t o r epresent t he 
initial and final values. 

Yes    No   N/A  

 

 
3. Rate of Flow Indicator and Recorder 

A rate of flow indicator and recorder are required.  T he MWT shall incorporate or be capable of interfacing 
with a rate of flow indicator and recorder.  They may express the rate in weight units per hour or as a percent 
of capacity.  The indicator and recorder may be either analog or digital. 

3.1 The s ystem must have b oth a  r ate o f flow indicator a nd r ate o f flow 
recorder. 

 The rate of flow recorder is: 
 _____  analog 
 _____  digital 

 

Yes    No   N/A  

3.2 If a d igital flow rate recorder i s p rovided, the readings must be taken at  
time intervals not exceeding 10 seconds. 

Yes    No   N/A  

3.3 The rate o f flow i ndicator must i ndicate from zer o t o at least 100 % o f 
capacity. 

Yes    No   N/A  

3.4 The r ate o f f low r ecorder s hall r ecord f rom zer o t o at  l east 100 % o f 
capacity. 

Yes    No   N/A  

 

 
4. Rate of Flow Alarms 

The system shall be equipped with a p ermanent means to provide an audio or visual alarm (signal) when the 
rate of flow is equal to or less than 20 % and equal to or greater than 100 % of the rated capacity of the scale.  
The alarm shall be located such that it will be noticed by the operator during normal operation.   

The rate of flow alarm is: 

_____  both audio and visual  _____  audio  _____ visual 

4.1 The alarm (signal) is located so it will be noticed during normal scale 
operation. 

Yes    No   N/A  

4.2 Record the values at which the alarm is triggered: 
 

Low alarm:_______________ 
 
High alarm:_______________ 

 

Yes    No   N/A  

 4.2.1 The alarm triggered when the rate of flow is equal to or less 
than 20 % and eq ual t o o r g reater t han 100 % of t he r ated 
capacity of the scale. 

Yes    No   N/A  

4.3 Access to the parameters for setting the alarm limits shall be through a Yes    No   N/A  
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security means. 
 

 
5. Zero-Setting Mechanism 

The zero-setting mechanism may be ei ther a manual o r au tomatic mechanism.  I f t he zero-load reference i s 
recorded at the beginning and end of a d elivery, the range of the zero-setting mechanism shall not be greater 
than ± 5 % of the rated capacity of the scale.  W here the zero-load reference is not recorded at the beginning 
and end of a delivery, the range of the zero-setting mechanism shall be limited to ± 2 % of the rated capacity of 
the scale.  If a greater adjustment is needed, the access to the adjustment must be through some security means.  
An a udio o r vi sual s ignal s hall b e gi ven when t he a utomatic a nd s emi-automatic zer o-setting m echanisms 
reach t he l imit o f ad justment.  T he zer o-setting mechanism must b e c onstructed s uch that the z ero-setting 
operation i s don e on ly a fter a  whole n umber o f b elt r evolutions ( a minimum o f th ree minutes).  T he 
completion of the zero-setting operation must be indicated.  The low-flow lockout must be deactivated for this 
test. 

5.1 To verify the ± 5 % range of the zero setting mechanism and the zero 
load reference recording capability: 

Yes    No   N/A  

 5.1.1 Verify that the zero-setting range is limited to ± 5 %. Yes    No   N/A  

 5.1.2 Adjust the load simulating device to represent 8 % of the scale 
capacity. 

Yes    No   N/A  

 5.1.3 Zero the scale. Yes    No   N/A  

 

5.1.4 Adjust the load simulating device representative of a 1 % o f 
scale capacity decrease; the automatic-zero-setting mechanism 
shall reset the zero of the scale and the recording element shall 
indicate the change in zero..   
 
Adjust for another 1 % of scale capacity decrease.   
 
Again, the MWT shall reset the zero and the recording 
element shall indicate the change.   
 
Continue t o d ecrease t he load s imulating device i n 1  % 
increments until the automatic-zero-setting mechanism no 
longer resets the zero.   
 
Record the total amount of adjustment.   
 
Return t he l oad s imulating d evice t o t he i nitial zer o v alue.  
Increase t he l oad s imulating d evice i n 1  % increments, 
verifying zero corrections and recordings until the MWT will 
no longer automatically reset the zero.   
 
Record the value where automatic zero correction is restricted.   
 
The total range of the automatic-zero-setting mechanism shall 
not exceed 10 % of the scale capacity. 

Yes    No   N/A  

 5.1.4 The zer o s hould move a maximum o f ±  5  % either in  its  
automatic-zero setting mode or as manually adjusted. 

Yes    No   N/A  

5.2 To verify the ± 2 % range of the zero setting mechanism: Yes    No   N/A  
 5.2.1 Verify that the zero-setting range is limited to ± 2 %. Yes    No   N/A  



NTEP 2010 Interim Agenda 
Appendix E − NTETC Belt-Conveyor Scale Sector  

 

 NTEP - E7 

 5.2.2 Adjust the load simulating device to represent 5 % of the scale 
capacity. 

Yes    No   N/A  

 5.2.3 Zero the scale.  

 

5.2.4 Adjust the load simulating device representative of a 1 % o f 
scale capacity decrease; the automatic-zero-setting mechanism 
shall reset the zero of the scale.   
 
Adjust for another 1 % of scale capacity decrease.  
 
Again, the MWT shall reset the zero.   
 
Continue t o d ecrease t he load s imulating device i n 1 % 
increments until the automatic-zero-setting mechanism no 
longer resets the zero.   
 
Record the total amount of adjustment.   
 
Return th e lo ad s imulating device to  th e v alue i nitial z ero 
value.  Increase the load simulating device in 1 % increments, 
verifying z ero c orrections, u ntil t he M WT will no lo nger 
automatically reset the zero.   
 
Record the value where automatic zero correction is restricted.   
 
The total range of the automatic-zero-setting mechanism shall 
not exceed 4 % of the scale capacity. 

Yes    No   N/A  

 5.2.5 The z ero s hould move a  maximum o f ± 2 % e ither in  its 
automatic-zero setting mode or as manually adjusted. 

Yes    No   N/A  

5.3 The zer o-setting ope ration s hall be  pe rformed on ly a fter a  w hole 
number of belt revolutions and at least 3 minutes of operation. 

Yes    No   N/A  

5.4 The co mpletion o f t he a utomatic zer o-setting o peration must b e 
indicated. 

Yes    No   N/A  

5.5 The range of the zero-setting mechanism must be limited to ± 2 % or 
± 5 % of the capacity of the scale without breaking a security means. 

Yes    No   N/A  

5.6 An audio or visual signal shall be given when the automatic and semi-
automatic Zero-setting mechanisms reach the limit of adjustment. 

Yes    No   N/A  

 

 
6. Sensitivity at Zero Load 

The purpose of this requirement is to assure that the MWT has sufficient resolution and sensitivity to establish 
a good zero r eference value.  T he manufacturer may specify an al ternate test procedure t o demonstrate t he 
required sensitivity.  The no-flow lockout must be deactivated for this test. 

6.1 Adjust the load simulating device to represent the weight required to 
determine compliance based on the equation: 
 

2* c

m

W
C

  

 

Yes    No   N/A  
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For example: 
2*500 1 lb
1000

=  

 
Where: mC  =  c ounts in dynamic weighing scale divisions required 

for the minimum totalized load 
  
 cW  =  weight required to reach the static scale capacity of 

the weighbridge. 
 

Static scale capacity = (maximum weight/foot)(length of weighbridge) 
6.2 Operate the scale for a time equal to the time required to deliver the 

minimum totalized load. 
 

 6.2.1 Record the time period: ___________ minutes.  
6.3 The to talizer s hall a dvance a t le ast o ne b ut not more th an t hree 

divisions. 
Yes    No   N/A  

 6.3.1 Record the quantity registered: _________ divisions.  
6.4 The MWT has the sensitivity specified at zero. Yes    No   N/A  

 

 
7. Marking Requirements 

7.1 The m arking o f t he M WT s hall meet t he r equirements es tablished 
during the initial CC evaluation. 

Yes    No   N/A  

 

 
8. Provisions for Metrological Sealing of Adjustable Components or Audit Trail 

Due to the ease of adjusting the accuracy of electronic MWTs, all MWT’s must provide for a security seal that 
must be broken or provide an audit trail, before any adjustment that detrimentally affects the performance of 
the electronic device can be made.  Only metrological parameters that can affect the measurement features that 
have a s ignificant potential for fraud and features or parameters whose range extends beyond that appropriate 
for the device compliance with HB 44 or the suitability of equipment, shall be sealed. 

For a dditional i nformation o n t he pr oper de sign a nd ope ration of  t he di fferent forms of a udit t rail, see t he 
Appendix for Audit Trail 

8.1 The device has the capability for a physical seal. Yes    No   N/A  
8.2 The device meets the requirements for Audit Trail. Yes    No   N/A  

 

 
9. RFI/EMI Environment 

The equipment shall be suitable for the environment in which it is intended to be used, including resistance to 
electromagnetic and radio-frequency interference generated by electromechanical equipment, portable hand-
held radio transmitters and citizen’s band transmitting equipment (if normally used at the site of installation).   

9.1 The instrument meets standard NTEP RFI/EMI influence requirements. Yes    No   N/A  
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A. Technical Policy 

10. Laboratory Test Procedures 

The MWT is to be placed in the environmental chamber to determine performance with respect to influence 
factors.  I t is not necessary to re-rest a p reviously type approved weighbridges, speed sensors or ancillary 
devices.  I t is not necessary, nor recommended, that signal simulators for load and speed be located in the 
chamber.  T he simulated test loads to be used for the MWT evaluation shall be equal to the signal levels 
from the actual tests loads used during the initial type evaluation. 

B. Initial Tests 
1. Determine and record the load simulating device setting for zero and full scale ranges. 
2. Calibrate the MWT at 20 ºC. 
3. Conduct the sensitivity test at zero load. 
4. Verify t hat t he r ange o f t he au tomatic zero s etting mechanism(s) do n ot ex ceed ± 2 % and ±5 % of 

capacity. 
5. Test the alarms for flow rates below 20 % and above 100 % of rated capacity. 

 
Once the laboratory test is started, after completion of the voltage tests, neither the zero nor the span are to 
be adjusted.  The data should be normalized for the many tests. 

The laboratory tests consist of a combination of simulated dynamic tests.  T hese tests require adjusting a 
load simulating device and a speed simulating device to pre-calculated values and conducting a simulation 
of belt travel distances, integrating the weight on the MWT. 

C. Soak Requirements 
The laboratory test is to be run at 20 ºC, the upper temperature limit and the lower temperature limit.  The 
surface t emperature o f the MWT is to  b e m easured.  I n c onsultation with th e manufacturer, p lace th e 
temperature s ensor on  t he p ortion of  t he MWT that i s expected t o b e t he l ast p art t o r each t hermal 
equilibrium.  After the surface temperature has reached the test temperature, allow the equipment to soak 
for at least an additional two hours, but not more than six hours, before starting the test.  For convenience 
of t he t est, however, a n ove rnight pe riod may be  used f or t he soak pe riod be fore r unning t he n ext 
temperature test. 

1. Stabilize the temperature at 20 ºC. 
2. Enable the speed simulating device for a constant signal level. 
3. Deactivate the automatic zero setting mechanism and no-flow lock-out. 
4. Zero the MWT. 

 
The MWT shall have sufficient resolution (that is a sufficiently small dynamic scale division) to permit this 
test to be completed in the greater of 20 minutes, or for a time equivalent to the test time required for the 
test run at 35 % of the minimum static capacity. 

The beginning and ending MWT indications shall not change more than ± 1 scale division. 

D. Voltage Tests 
 

Verify t he l ine p ower s ource, A C o r D C, i s s et t o t he m anufacturers r ecommended n ominal v alue ( i.e., 
120 VAC or 24 VDC) 

1. Run an accuracy test at 98 % of scale capacity for the time to deliver 800d. 
2. Reduce the line power supply to 85 % of nominal (i.e.,  100 VAC or 20.4 VDC). 
3. Run a zero test. 
4. Run an accuracy test at 98 % of scale capacity for the time to deliver 800d. 
5. Increase the line power supply to 110 % of nominal (i.e., 130 VAC or 26.4 VDC). 
6. Run a zero test. 
7. Run an accuracy test at 98 % of scale capacity for the time to deliver 800d. 
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8. Return the line power supply to the nominal value. 

E. Temperature Tests  
1. Run a zero test. 
2. Do not reset zero or adjust the span at any time after the start of this test. 
3. Adjust the load simulating device to achieve the desired load representations. 
4. Test the MWT simulating dynamic operation of the belt conveyor scale system at the following “flow 

rates” (all percent values represent percent loads of static scale capacity (SSC)):  
0 (zero test), 35 % (SSC min

Leave the MWT under simulated load for 1 hour, then: 

), 35 %, 70 %, 98 %,  

98 %, 70 %, 35 %, 35 % (SSC min

Table T.3 

), and 0 (zero test) 

Percent of Static 
Scale Capacity Nominal Time (Minutes) Equivalent Belt Travel 

0 
20 minutes, or 

MTLmin/[(0.35)(BLmin __________ )(belt speed for 
test)], whichever is greater 

35 % of SSC 
20 minutes, or 

MTLmin min/[(0.35)(BLmin __________ )(belt speed for 
test)], whichever is greater 

35 % of SSC Time to deliver 800d max  

70 % of SSC Time to deliver 800d max  

98 % of SSC Time to deliver 800d max  

Leave MWT under simulated load for 1 hour 

98 % of SSC Time to deliver 800d max  

70 % of SSC Time to deliver 800d max  

35 % of SSC Time to deliver 800d max  

35 % of SSC 
20 minutes, or 

MTLmin min/[(0.35)(BLmin __________ )(belt speed for 
test)], whichever is greater 

0 
20 minutes, or 

MTLmin/[(0.35)(BLmin __________ )(belt speed for 
test)], whichever is greater 

 
The t olerance t o b e a pplied f or the l aboratory t est i s s et at  0 .45 t imes t he t olerance f or t he co mplete 
installation times 0.3 (30 %).  The formula i s s hown i n Table T.4 to illustrate the process.  T he r eference 
value for a particular accuracy test is the simulated load times the simulated belt travel distance.  The values 
to be used for the laboratory test are shown in the following example: 

F.     98 % load – Zero load test = difference 
Proportion the effect of the zero-load test to the time of the tests for each simulated load.  The values for the 
differences represent the simulated material measured by the MWT and are compared to the reference value 
for accuracy. 

1. Change t he t emperature t o -10 ºC ( 14 ºF) at  a  r ate n o f aster t han 1  ºC/min f ollowing t he “soak 
requirements.” 

2. Repeat the simulated dynamic tests. 
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3. Change t he t emperature t o 40 ºC ( 104 ºF) at  a r ate n o faster t han 1  ºC/min f ollowing t he “soak 
requirements.” 

4. Repeat the simulated dynamic tests. 
5. Change t he temperature t o 20 ºC ( 68 ºF) at  a r ate no faster t han 1  ºC/min f ollowing the “ soak 

requirements.” 
6. Repeat the simulated dynamic tests. 

G. Data Analysis 
1. The data are evaluated on the Simulated Dynamic MWT Test Work Sheet, Item 14 and 15, for pass or 

fail. 

 
11. Field Test 

A field test is required prior to final type approval.  The field test can be performed as a retrofit on a previously 
approved for commercial use belt-conveyor scale system or in a new application.  The Field Test Procedures as 
defined i n p aragraph 1 3 o f the i nitial b elt-conveyor s cale T ype E valuation section o f Publication 14 and a s 
defined in HB 44 are to be followed.  The results of all tests must be within acceptance tolerances. 

 
12. Permanence Test 

A permanence test is co nducted to determine the acc uracy of the d evice in use o ver a p eriod of time.  The 
permanence t est s hall b e co nducted af ter a minimum o f 20 days a fter s uccessful c ompletion o f t he in itial 
performance test, and after a minimum volume of material has been transported across the belt-conveyor scale.  
This minimum volume o f material s hall b e n o le ss th an the maximum scale cap acity t imes 8 hours t imes 
20 days.  ( i.e. A system with a maximum scale capacity of 1000 TPH requires a minimum volume of 160000 
tons [1000 * 8 * 20] to have been t ransported p rior to the permanence test.).  T he results o f al l tests must be  
within acceptance tolerances. 

The permanence test shall include: 

1. initial stable zero tests 
2. at least two test loads at normal use capacity 
3. simulated load tests 
4. verification of audit trail recorded events 

 
13. Data Sheet and Laboratory Test Procedure 

Temperature Testing: Belt-Conveyor Scale Systems Code paragraphs T.3.1., T.3.1.1., T.3.1.2.  The accuracy of 
the MWT is to be adjusted at 70 % of the static scale capacity (SSC).  A weight display of 0.01 % (1 part in 
10,000) is required for the laboratory tests.  The allowable error is adjusted to 30 % of the allowable error for 
the entire system type approval.  If tests are run for a t ime greater than that needed for the minimum test load 
(MTL), substitute t he to talized load (TL) for the MTL in  t he to lerance calculation i n T est Conditions, s tep 3  
(Table T.4). 
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Table T.4 

Device Parameters Abbrev. Maximum Minimum Dim 
1.  Load per unit length from existing CC; 
corresponds to the largest capacity and the 
lowest capacity rating 

BL 
  

lb/ft 

2.  Length of the weighbridge (inches) 
from existing CC    In 

3. Belt Speed from existing CC SP   ft/min 

4.  Determine scale capacity in units per 
hour 
 SC=SP*BL*60/2000 (must correspond to 
existing CC) 

SC 

  

ton/hr 

5.  Record the static scale capacity in units 
of weight SSC=(maximum weight per 
foot)(length of weighbridge) 

SSC 
  

lb 

6.  Allowable zero error for temperature 
change of 10 ºC (18 ºF)  
AZE=(.003)(0.0007)(SCmin AZE )(time)/60 
where “time” is the time of the zero test in 
minutes 

    

ton 

7.  Size of scale division required for zero SD   ton 

8.  Determine the minimum and maximum 
totalized loads MTL   ton 

Test Conditions Abbrev.    

1.  Determine the time in minutes to 
acquire MTL with the test load to be 
simulated in the laboratory. 

Test lo ad, 
pound/foot   lb/ft 

Test lo ad, 
total   lb 

Time 
(minutes) to  
deliver MT L 
(at l east 1 0 
minutes) 

Time  min 

2. Determine number of belt travel sensor revolutions 
required for the above time.  Manufacturer to provide 
revolutions per foot or pulses per foot as appropriate to 
determine 3 belt revolutions and a delivery of 800d. 

BTR  revolutions 

3.  Allowable weighing error (units of 
weight) for simulated dynamic tests which 
will be divisions on master weight 
totalizer. 
AWE = (0.003)(0.45)(0.005)(TL) 

AWE   ton 
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Table T.5 

Initial Tests 
1. Set up the unit at 20 ºC (68 ºF), zero the MWT, and adjust the span following the manufacturer’s procedure. 

2.  Conduct the sensitivity test at zero load. 

3.  Verify that the range of the automatic zero setting mechanism(s) do not exceed ±2 % and ±5 % of capacity. 

4.  Test the alarms for flow rates below 20 % and over 100 % of scale capacity. 
 
 

Table T.6 

Laboratory Tests 
1. Stabilize the temperature at 20 ºC. 

2.  Enable the speed simulator to represent 100 % speed. 

3.  Deactivate the automatic zero setting mechanism and zero the MWT. 

4.  Run a zero test. 

Voltage tests 
5.  Run an accuracy test at 98 % of scale capacity for the time to deliver 800d. 

6.  Reduce the live voltage to 85 % of nominal. 

7.  Run a zero test. 

8.  Run an accuracy test at 98 % of scale capacity for the time to deliver 800d. 

9.  Increase the line voltage to 110 % of nominal. 

10.  Run a zero test. 

11.  Run an accuracy test at 98 % of scale capacity for the time to deliver 800d. 

12.  Return the live supply to nominal. 

Temperature Tests 
13. Run a zero test.  Do not reset zero or adjust the span at any time after the start of this test. 

14.  Adjust the load simulating device to represent normal loading of the scale (70 % of scale capacity). 

15.  At 20 ºC, test the MWT dynamically with simulation of the load and speed.  Test the MWT at the following 
“flow r ates” ( all p ercent values r epresent p ercent l oads o f s tatic s cale cap acity): 0  ( zero t est); 3 5 %(SSCmin); 
35 %; 70 %; 98 %.  Then, leave the MWT at full load for 1 hour and test at the following flowrates: 98 %; 70 %; 
35 %; 35 %(SSCmin); and 0 (zero test). 

 

Table T.7 

Percent of 
Static Scale 

Capacity 
Time (Minutes) Totalaized Load 

TL (ton) 
Tolerance 

AWE= (0.003)(0.45)(0.005)(TL) 

0 
20 minutes, or 
MTLmin/[(0.35)(BLmin  )(belt speed for 
test)], whichever is greater 

 

35 % of 
SSC 

20 minutes, or 
MTL

min min/[(0.35)(BLmin  )(belt speed for 
test)], whichever is greater 
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Table T.8 

Laboratory Tests continued 
16.  Change the temperature to -10 ºC (14 ºF) at a rate no faster than 1 ºC/min.  Follow soak requirements. 

17.  Repeat the simulated dynamic tests performed in step 15 (Table T.6) 

18.  Change the temperature to 40 ºC (104 ºF) at a rate no faster than 1 ºC/min.  Follow soak requirements. 

19.  Repeat the simulated dynamic tests performed in step 15 (Table T.6) 

20.  Change the temperature to 20 ºC (68 ºF) at a rate no faster than 1 ºC/min.  Follow soak requirements 

21.  Repeat the simulated dynamic tests performed in step 15 (Table T.6) 

Data Analysis 
1.  The data are evaluated on the following Simulated Dynamic MWT Test Work Sheets for pass or fail 

2.  Approval is for addition of MWT to existing Certificate of Conformance without changes to minimum and 
maximum ranges. 

 

14. Dynamic MWT
 

 Test Work Sheet and Laboratory Test Procedure No. 1 

The c alibration point i s t he 70 % load f or th e i nitial r oom te mperature ( 20 ºC) t est.  B ecause t he weight 
indication when in the test mode may not be at zero and may not be adjusted to indicate n weight values (e.g., 
the q uantity indication may be vo ltage o utput o r “ counts.” th e ta ble p rovides for c alculations to  c onvert 
indications into weight units).  The scale indication shall not be zeroed during the test process.  Corrections for 
the change in zero tests are to be done by calculation. 

Places to record information needed for the test and the formulae needed to compute table entries are given 
below. 

Static Scale Capacity, SSC = (maximum weight per foot)(length of weighbridge) = ________ lb. 

35 % of 
SSC Time to deliver 800d 

max 
  

70 % of 
SSC Time to deliver 800d 

max 
  

98 % of 
SSC Time to deliver 800d 

max 
  

Leave MWT under simulated load for 1 hour  

98 % of 
SSC Time to deliver 800d 

max 
  

70 % of 
SSC Time to deliver 800d 

max 
  

35 % of 
SSC Time to deliver 800d 

max 
  

35 % of 
SSC 

20 minutes, or 
MTL

min min/[(0.35)(BLmin  )(belt speed for 
test)], whichever is greater 

 

0 
20 minutes, or 
MTLmin/[(0.35)(BLmin  )(belt speed for 
test)], whichever is greater 
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Test load for 70 % SSC = _______________ lb. 

Weight/foot = (static scale load)/(length of weighbridge) = Static scale capacity)/(length of weighbridge) 

Start and end readings are in divisions and must be converted to weight values. 

Conversion factor for divisions to weight = (change in static weight indication from zero to 70 % SSC load) / 
(70 % SSC load in pounds) 

Change in zero = (Total change of zero during zero test) {(time of test for applied load)/(time of zero test)} 

Indication corrected for change of zero = (Indicated change) – (Change of zero) 

Scale indication in lb = (Indication corrected for change of zero) / (Conversion factor) 

Actual weight = {(Applied load)/(length of weighbridge)}(speed)(time) 

Note: Speed and time must use the same units of time (e.g., feet per minute and minutes) 

Error = Scale indication – actual weight 

Tolerance is from the Belt-Conveyor Scale Data Sheet and Laboratory Test Procedure, step 3. 

15. Dynamic MWT
 

 Test Work Sheet and Laboratory Test Procedure No. 2 

Scale indication at zero load (static scale indication) = _______________ divisions 

(Not required if MWT can display static weight) 

Scale indication at 70 % SSC (static scale indication) = _______________ divisions (Not required if MWT can 
display static weight) 

Conversion factor = ( change in s tatic weight i ndication f rom zer o t o 7 0 % SSC  l oad) / ( 70 % A AC lo ad in  
pounds) = divisions/lb 

Temperature__________ ºC  

Type of Tests_______________ Signature____________________ 
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Table T.9 

Test 
Load (lb) 

Applied 
load 
(lb) 

Time of 
test in 

minutes 

Reading in 
counts 

Indicated 
Change = 

End – 
Start 

Change 
in Zero 

Indication 
corrected 

for change 
in zero 

Scale 
Indication 

(lb) 

Actual 
Weight 

Error 
(lb) 

Toleran
ce (lb) 

End Start 

Zero test 0           

35 % 
SSC  

min 
          

35 % 
SSC  

max 
          

70 % 
SSC  

max 
          

98 % 
SSC  

max 
          

Leave scale under simulated load for 1 hour 

98 % 
SSC  

max 
          

70 % 
SSC  

max 
          

35 % 
SSC  

max 
          

35 % 
SSC  

min 
          

Zero test 0           
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16. Zero Change with Respect to Temperature 

Table T.10 

 Low Temperature High Temperature 20 ºC 

Performance 
limit for 

temperature 
effect on zero 

test, AZE, per 10 
ºC 

Previous 
Temperature T 20 ºC 

P   

Current 
Temperature T  

C  20 ºC 

Change in 
Temperature (TC 

– TP

 
) 

  

 Divisions lb Divisions lb Divisions lb 

Zero load 
indication  

at T
 

P 
     

Zero load 
indication  

at T
 

C 
     

Change in zero        

Change in zero 
per 

5 ºC (9 ºF) 
       

 
 

Date: _______________ 
 
 

Indicator Model Number:_______________   Indicator Serial Number:_______________ 
 
 
____________________________________  ______________________________ 
Signature      Title 

 

2. Develop a List of Sealable Parameters for BCS Systems 

Background:  During the Sector’s February 2008 meeting, members were asked to develop a l ist of programmable 
parameters within b elt-conveyor scale systems which s hould have acces s r estricted b y m eans o f s ome f orm o f 
security s eal.  In d eveloping th is list, members were as ked t o co nsider al l i nstruments which would have a ny 
metrological effect to the system.  Mr. Paul Chase agreed to poll those manufacturers which currently hold NTEP 
certificates in order to d evelop a l ist o f p arameters t hat would b e i nclusive o f t he d ifferent d esign t ypes.  The 
resulting list was intended to be incorporated in NCWM Publication 14 and used in the type evaluation process. 
 
A copy of the “Requirements for Metrological Audit Trails” from NCWM Publication 14 was  provided to Sector 
members prior to the meeting for a review and discussion and recommendations. 

 
Discussion:  During the February 2009 Sector meeting, Mr. Chase indicated that he did not receive replies from all 
the manufacturers polled.  Some members stated during the 2009  meeting that not al l manufacturers g ive similar 
parameters within t heir p articular d evices, the s ame na me, or te rminology a s do other m anufactures d o.  Al so, 



NTEP 2010 Interim Agenda 
Appendix E − NTETC Belt-Conveyor Scale Sector  
 

 NTEP - E18 

pointed out during discussion were situations where several (if not all) programmable parameters could have access 
limited through the use of one security seal, and what consequence this type of situation has on the development of a 
list that is  useful to  a n N TEP evaluator.  Mr. Ian B urrell stated that a n ad justable p arameter (such a s s pan 
adjustment) may, in some s ystems, involve more t han one component o r module, a nd t hereby, require the use o f 
more than just one seal to limit access to a single parameter.   

 
Mr. Jim T ruex, NTEP Administrator, s tated t hat NTEP evaluators r equire s ome foundation t o b ase t he t est 
procedures o n when various devices go t hrough t he t ype a pproval pr ocess.  T here was di scussion a mong t he 
members about various specific features (e.g., coarse zero adjustment; high/low flow alarm settings; etc.) that may 
be found on a device and whether or not to require a security seal to limit access. 

 
Conclusion:  The following table was initially developed showing what parameters should be protected by limiting 
access to them through a security seal or other security means.  The Sector agreed that this table is simply a generic 
basis for the evaluator to use as a starting point, and the need to seal additional features would be assessed on a case-
by-case basis for each manufacturer during the application for type evaluation.  

 
Mr. Truex stated that NTEP evaluators will employ this table on a trial basis and note and comment on any changes 
that are deemed necessary. 

 
Belt-Conveyor Scale Features and Parameters 

Typical Features to be Sealed Typical Features and Parameters 
Not Required to be Sealed 

• Official verification zero reference 
• Official verification span/calibration reference 
• Linearity correction values 
• Allowable range of zero (if adjustable) 
• Selection of measurement units  
• Division value, d 
• Range o f o ver cap acity i ndications ( if i t ca n b e 

set to extend beyond regulatory limits) 
• Alarm limits for flow rate (high/low) 
• Automatic zero-setting mechanism (on/off) 
• Automatic z ero-setting mechanism ( range o f a  

single step) 
• Configuration (speed, capacity, calibrated test 

weight value i f ap plicable, p ulses p er b elt 
revolution, load cell configuration, ) 

 
 
• Display update rate 
• Baud rate for electronic data transfer 
• Communications (Configuration of input, output signal 

to peripheral devices) 
 
  

NOTE: The above examples of adjustments, parameters, and features to be sealed are to be considered “typical“ or  
“normal.”  This list may not be all inclusive, and there may be parameters other than those listed which affect the 
metrological performance of the device and must, therefore, be sealed.  If listed parameters or other parameters 
which may affect the metrological function of the device are not sealed, the manufacturer must demonstrate that the 
parameter will not affect the metrological performance of the device (i.e., all settings comply with the most stringent 
requirements of Handbook 44 for the applications for which the device is to be used). 
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Attendees 
Steve Cook NIST (301) 975-4003 steven.cook@nist.gov 
Richard Harshman NIST (301) 975-8107 richard.harshman@nist.gov 
John Barton NIST (301) 975-4002 john.barton@nist.gov 
Jim Truex NCWM (740) 919-4350 jim.truex@ncwm.net 
Paul Chase Chase Technology (218) 545-2356 mjc@emily.net 
Al Page Montana Dept. of Agric. (406) 841-2058 awp88bb@gmail.com 
Bill Ripka Thermo Ramsey (612) 783-2664 billripka@thermofisher.com 
Art Amsler Arcadia Controls (412) 841-2700 artarcadia@aol.com  
Phil Carpentier P.T.C. Consulting (651) 235-4726 ptcarpentier@att.net 
James A. Hale Southern Company (606) 226-3581 jahale@southernco.com 
Peter Sirrico Thayer Scale (781) 826-8101 psirrico@thayerscale.com 
Todd Deitrich Kaskaskia Valley Scale Co. (618) 295-3331 todd@kvsco.com 
Ian Burrell Control Systems Technology + 61 619 292 604 iburrell@controlsystems.com.au 
Ken Jones Calif. Dept. of Food and Agric. (916) 229-3052 kjones@cdfa.ca.gov 
Bryan Gibson Alabama Weights & Measures (334) 240-7133 bryangibson@agi.alabama.gov 
Johnie Nix Alabama Weights & Measures (334) 240-7133 nix.johnie@agi.alabama.gov 
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