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Abstract

The 94" Annual Meeting of the National Conference on Weights and Measures (NCWM) was held
July 12 - 16, 2009, at the Marriott Plaza Hotel, San Antonio, Texas. The theme of the meeting was “Getting
Involved, Making a Difference.”

Reports by the NCWM Board of Directors, Standing Committees, and Special Purpose Committees constitute the
major portion of this publication, along with the addresses delivered by Conference officials and other authorities
from government and industry.

Special meetings included those of the Scale Manufacturers Association, Meter Manufacturers Association,
Gasoline Pump Manufacturers Association, American Petroleum Institute, National Association of State
Departments of Agriculture, the Industry Committee on Packaging and Labeling, and Associate Membership
Committee.

Key words: laws and regulations; legal metrology; meters; scales; specifications and tolerances; training; type
evaluation; uniform laws; weights and measures.
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of its publications. In this publication, however, recommendations received by the NCWM technical committees
have been printed as they were submitted and, therefore, may contain references to inch-pound units where such
units are commonly used in industry practice. Opinions expressed in non-NIST papers are those of the authors and
not necessarily those of the National Institute of Standards and Technology. Non-NIST speakers are solely
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Organization Chart

National Conference on Weightsand Measures, Inc. (NCWM)
Organization Chart
2008/2009

NCWM Board of Directors

Office Representation Name/Affiliation Term Expires
Chairman: Jack Kane, MT* 2009
Chair man-Elect: Randy Jennings, TN* 2009
NTEP Committee Chair: Judy Cardin, WI* 2009
Treasurer: Will Wotthlie, MD 2009
Active M ember ship/Northeaster n: Charles Carroll, MA* 2009
Active M ember ship/Central: Steven Malone, NE* 2010
Active M ember ship/Souther n: Stephen Benjamin, NC 2013
Active M ember ship/Wester n: Kirk Robinson, WA 2012
At-Large: Stephen Langford, Cardinal Scale 2013
At-Large: Tim Tyson, KS 2011
Associate M ember ship: Robert Murnane, Seraphin Test 2012
Measure

*National Type Evaluation Program (NTEP) Committee M ember

Honorary NCWM President: Dr. Patrick D. Gallagher, NIST Deputy Director
NCWM Executive Secretary: Carol Hockert, Chief, NIST W&M Division
NCWM Executive Director: Don Onwiler, NCWM Headquarters

BOD Advisor: Gilles Vinet, Measurement Canada

NTEP Administrator: Jim Truex, NCWM Headquarters*

NCWM Committees

Laws & Regulations Committee Specifications & Tolerances Committee
Position Name/Affiliation (Term Ends) Position Name/Affiliation (Term Ends)
Chair: Joe Gomez, NM (2009) Chair: Todd Lucas, OH (2009)
Members: Joe Benavides, TX (2011) Members: Brett Saum, CA (2010)
Terence McBride, Memphis, TN (2010) Kristin Macey, CO (2011)
John Gaccione, Westchester County, NY Steve Giguere, ME (2012)
(2012) Ken Ramsburg, MD (2013)

Jonelle Brent, IL (2013)

Associate Rob Underwood, Petroleum Marketers
Member Rep: Association (2013)

Canadian Doug Hutchinson Canadian Ted Kingsbury
Tech Advisor: Tech

Advisor:
NIST Tech. Kenneth Butcher NIST Tech. Tina Butcher
Advisors: Lisa Warfield Advisors: Steven Cook
Fuelsand
Lubricants

Subcommittee: Ron Hayes, Chairman, MO
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Organization Chart

NCWM Committees

(continued)
Professional Development Committee Nominating Committee
Position Name/Affiliation (Term Ends) | Position Name/Affiliation (Term Ends)
Chair: Ross Andersen, NY (2010) Chair: Judy Cardin, WI
Members: Richard Cote, NH (2009) Members: Ross Andersen, NY
John Sullivan, MS (2011) Dennis Ehrhart, AZ
Stacy Carlsen, CA (2012) Thomas Geiler, MA
Julie Quinn, MN (2013) Joe Gomez, NM
Tech Advisor: Maxwell Gray, FL
Vacant Steve Malone, NE
Safety Liaison:
TBD
Associate Member  Steven Grabski, Walmart
Rep: Stores, Inc. (2013)
Credentials Committee Appointed Officers
Chair: Raymond Johnson, NM (2009) Parliamentarian: ~ Lou Straub, Fairbanks Scales
Members: Dave Pfahler, SD (2010) Chaplain: Stephen Langford, Cardinal Scale
Kim Connor, Barnstable, MA Manufacturing Company
(2011)
Coordinator: Thomas Geiler, Barnstable, MA Sergeants-at- Dudley Allen, TX
Arms: Sterling Smith, TX
Presiding Tim Chesser, AR
Officers: Ivan Hankins, 1A
Kirk Robinson, WA
Jack Walsh, Framingham, MA

Associate Membership Committee

Chair: Paul Lewis, Rice Lake Weighing Systems (2009)
Vice Chair: Michael Gaspers, Farmland Foods, Inc. (2013)
Secretary/Treasurer: TBD

Members: Christopher Guay, Procter and Gamble (2010)

Rob Underwood, Petroleum Marketers (2009)
Thomas Herrington, Nestle USA (2010)
Doug Biette, Sartorius North America (2012)
Paul Hoffman, Kraft (2013)

Darrell Flocken, Mettler-Toledo (2013)
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Organization Chart

National Type Evaluation Technical Committees (NTETC)

NTETC Weighing Sector

NTETC Measuring Sector

Chair:

Technical
Advisor:

Public
Sector
Members:

Private
Sector
Members:

Darrell Flocken, Mettler-Toledo

Steven Cook, NIST/ WMD

Cary Ainsworth, GIPSA
Ross Andersen, NY

William Bates, GIPSA
Luciano Burtini, Measurement Canada
Tina Butcher, NIST/WMD
Dan Reiswig, CA

Terry Davis, KS

Ken Jones, CA

Jack Kane, MT

Todd Lucas, OH

Ronald Rigdon, MN

Juana Williams, NIST/ WMD

Steven Beitzel, Systems Associates, Inc.

Doug Biette, Sartorius North America

Neil Copley, Thurman Scale Co.

Mitchell Eyles, Flintec, Inc.

Robert Feezor, Norfolk Southern Corp.

Scott Henry, NCR

John C. Hughes, Avery Weigh-Tronix

Rafael Jimenez, Association of American
Railroads

Stephen Langford, Cardinal Scale Mfg.

Paul Lewis, Rice Lake Weighing Systems

Thomas Luna, Scales Unlimited, Inc.

L. Edward Luthy, Brechbuhler Scales, Inc.

Nigel Mills, Hobart Corporation

Stephen Patoray, Consultants on
Certification, LLC

Louis Straub, Fairbanks Scales, Inc.

Jerry Wang, A&D Engineering, Inc.

William West, Consultant

Nathaniel Wieselquist, Sick, Inc.

Walter Young, Emery Winslow Scale

Chair: Michael Keilty, Endress & Hauser
Flowtec AG

Technical Tina Butcher, NIST/WMD

Advisor:
Public Ross Andersen, NY
Sector Jerry Butler, NC

Members;  Mike Frailer, MD
Steve Hadder, FL
Dennis Beattie, Measurement Canada
Todd Lucas, OH
John Makin, Measurement Canada
Dan Reiswig, CA
Richard Wotthlie, MD

Private Marc Buttler, Emerson Process

Sector Management - Micro Motion

Members;  Joe Buxton, Daniel Measurement &
Control

Rodney Cooper, Actaris Neptune

Maurice Forkert, Tuthill Transfer Systems

Mike Gallo, Clean Fueling Technologies

Paul Glowacki, Murray Equipment

Alex Gutierrez, MEGGITT Fueling
Products, Whittaker Controls

Gordon Johnson, Gilbarco, Inc.

Yefim Katselnik, Dresser Wayne, Inc.

Douglas Long, RDM Industrial
Electronics

Wade Mattar, Invensys/Foxboro

Daniel Maslowski, LTS Sales

Richard Miller, FMC Measurement
Solution

Andre Noel, Neptune Technology

Charlene Numrych, Liquid Controls

Johnny Parrish, Brodie Meter Company,
LLC

Stephen Patoray, Consultants on
Certification, LLC

David Rajala, Veeder-Root Company

Richard L.Tucker, RL Tucker Consulting
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National Type Evaluation Technical Committees (NTETC)

(continued)
NTETC Software Sector NTETC Grain Analyzer Sector

Co-Chairs: Norm Ingram, CA Chair: Cassie Eigenmann, DICKEY-john Corp.

James Pettinato, FMC Technologies
Technical Doug Bliss, Mettler-Toledo Technical ~ G. Diane. Lee, NIST/WMD
Advisor: Advisors.  John Barber, J. B. Associates
Secretary: Teri Gulke, Liquid Controls LLC Public Randy Burns, AR

. . . Sector Tina Butcher, NIST/WMD

Pubthet;tor D_ennl_s Beattie, MC Members:  Karl Cunningham, IL
Members: Bill Fishman, NY

Mike Frailer, MD Todd Lucas, OH

Todd Lucas 'OH Richard Pierce, GIPSA

' Edward Szesnat, Jr., NY

John Roach, CA Chervl Tew NC

Ambler Thompson, NIST/WMD y '
Private Sector John Atwood, Tyson Foods Private James Bair, NA Miller’s Association
Members: Cassie Eigenmann, DICKEY-john Corp. | Sector Martin Clements, The Steinlite Corp.

André Elle, Endress & Hauser Flowtec Members:  Victor Gates, Shore Sales Company

AG

Travis Gibson, Rice Lake Weighing
Systems

Keith Harper, Gencor Industries, Inc.

Tony Herrin, Cardinal Scale Mfgr. Co.

Robert Hoblit, IBM

Gordon Johnson, Gilbarco, Inc.

Paul Lewis, Rice Lake Weighing
Systems

Mike McGhee, Actaris US Liquid
Measurement

Richard Miller, FMC Measurement
Solutions

Charlene Numrych, Liquid
Controls, LLC

Michael Parks, Vulcan Materials Co.

Stephen Patoray, Consultants on
Certification, LLC

Steve J. Pollmann, Tyson Foods

Mike Roach, Verifone

Robin Sax, CompuWeigh Corp.

Mark Schwartz, Accu-Sort

Scott Szurek, Emerson Process
Management

David Vande Berg, Vande Berg Scales

Roland Wagner, Flow Measurements &
Engineering GmbH

Nathaniel Wieselquist, Sick, Inc.

Andrew Gell, Foss North America

Charles Hurburgh, Jr., lowa State
University

David Krejci, Grain Elevator &
Processing Society

Jess McCluer, National Grain & Feed
Association

Thomas Runyon, Seedboro Equipment
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National Type Evaluation Technical Committees (NTETC)
(continued)

NTETC Belt Conveyor Sector

Chair:

Technical Advisor:

Public Sector Members:

Private Sector M embers:

Bill Ripka, Thermo Electron
John Barton, NIST/WMD

Tina Butcher, NIST/WMD
Ken Jones, CA

R. Jimenez, Association of American Railroads
L. Marmsater, Merrick Industries

S. Patoray, Consultants on Certification, LLC
P. Sirrico, Thayer Scale - Hyer Industries, Inc.
T. Vormittag, Sr., SGS Minerals Services

Regional Weights and M easur es Associations

Regional Weights and Measures Contacts

Northeastern Weights and M easur es Association (NEWMA):

Annual Meeting 2009: May 11 - 14
Wyndham Portland Airport Hotel
Portland, Maine

Interim Meeting 2009: October 14 - 15
Location TBD

James Cassidy

(617) 349-6133
jcassidy@cambridgema.gov
Charles Carroll

(617) 727-3480 ext. 21131
Charles.Carroll@state.ma.us

Southern Weights and M easur es Association (SWMA):

Annual Meeting 2009: October 4 - 7
Hilton Clearwater Beach Resort
Clearwater, Florida

Steve Hadder

Florida Department of Agriculture &
Consumer Services

(850) 487-2634

hadders@doacs.state.fl.us

Central Weightsand M easures Association (CWMA):

Annual Meeting 2009: May 3 - 6
Millennium Hotel St. Louis
St. Louis, Missouri

Interim Meeting 2009: September 13 - 16
Holiday Inn
Rock Island, Illinois

Steve Gill

Missouri Department of Agriculture
(573) 751-4278
steve.gill@mda.mo.gov

Western Weights and M easur es Association (WWMA):

Annual Meeting 2009: September 20 - 24
Hotel Encanto de Las Cruces
Las Cruces, New Mexico

Joe Gomez

New Mexico Department of Agriculture
(575) 646-1616
jgomez@nmda.nmsu.edu
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General - 2009 Final Report

President’s Address
National Conference on Weightsand Measures
San Antonio, Texas
July 14, 2009

Dr. Belinda Collins
NIST, Technology Services Director

Dr. Belinda Collins addressed the National Conference on Weights and Measures Annual Meeting attendees in
San Antonio, Texas, on July 14, 2009. Her presentation which touched on the National Institute of Standards and
Technology’s (NIST’s) mission to promote U.S. innovation and industrial competitiveness by advancing
measurement science, standards, and technology in ways that enhance economic security and improve our quality of
life. The presentation gave an overview of the services that Technology Services (TS) provides, and TS’s
commitment to advancing standards and supporting the U.S. commercial measurement system. Dr. Collins
concluded by stating that it is “essential for NIST and NCWM to work together in these difficult times in
complementing each other’s work, working towards securing uniformity in weights and measures, and seeking
creative ideas for supporting the whole weights and measures infrastructure.”

You are invited to review the following slide presentation, which was used at the Annual Meeting.
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National Conference on Weights
and Measures — NIST Address

Belinda L. Collins, Ph.D.
Director, Technology Services
July 14, 2009

Technology Services

Outline

Introduction to NIST
Weights and Measures

» What are NIST roles?
What are the major issues?
» What does the future hold?

Technology Services

[ i)

NIST Today: Mission

«To promote U.S.
innovation and industrial
competitiveness by
advancing

= measurement science,
= standards, and
= technology

in ways that enhance
economic security and
improve our quality of life

Technology Services

The NIST Laboratories

Electrenics and
Elechicol Enginearing

Technology Services

Technology Services Provides

= Access to NIST Standard Reference Materials and Data,
calibrations, and laboratory accreditation

= Federal leadership, guidance, coordination, information
and training on documentary standards and conformity
assessment activities

= Weights and Measures (Legal Metrology) training,
recommendations and guidelines

= Technology partnerships, including patents, licenses,
cooperative agreements, etc

= Technical information and access to NIST publications

Advancing Standards - Support for U.S.
Commercial Measurement System

= [Develop dards and test proced for weights and measures
to ensure equity in commerce
=t ized national and i
= Input to National Conference on Weights and Measures {NCWM),
| ional i of Legal Metrology (O1ML)
= Technical guidance lo industry, relailers, and regulatory officials
= Training for weights and measures officlals in device inspection, pre-
packaged goods, laboratory metrology, price scanner inspections, and
walghts and measures administration
= Laboratory metrolegy training and support
= Legal metrology laboratory training facility

Technology Services

Technology Services

GS-3
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What is Weights and Measures?

= Technical and regulatory infrastructure that
supports selling and buying of products or services
on the basis of weight, measure or count

= Responsibilities shared among federal, state and local
governments with the bulk residing with the latter

- NIST Organic Act — Directs cooperation with the States in
securing uniformity in weights and measures laws and methods
of inspection

Technology Services

Why Weights & Measures?

Ensure uniformity and equity in the marketplace

- Consumers want what they pay for.
+ Businesses want fair compensation.
+ Industries want fair competition.

+ Manufacturers want “One standard,
one test, accepted worldwide.”

NIST

brsene 8

Technology Services e

rrtarn
.

Technology Services

NIST Role

= Provides standards, model laws and
regulations, technical expertise and training to
state and local weights and measures officials

= Obtain uniformity and provide traceability to
fundamental units through cooperation,
standards development and training

= No Federal regulation of weighing and
measuring devices except for US Department
of Agriculture (USDA)

= NIST has no police power or authority over the
States

- Works in cooperation with states directly and with the NCWM
toward equity in commerce throughout the United States

Technology Services n--—r}'H
dmst i et Feeaiagy

Enforcement is Typically Through U.S.
Weights and Measures Jurisdictions*

@ States
1%

] C‘:::: ms
[0 Counties O Counties
40% W Cities

55 States & Territories
200 Counties

250 Cities
505 Total WEM Jurisdictions
and p ges are est only

Technology Services

GS-4
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Measurement Traceability

|m.mmom|
rsl u..n-] =
il

MNIST

" State Laberatary
Standards

State Field
Standards

An unbroken chain from
international standards
to the market.

Technology Services

State Metrology Laboratories

= Most states have a state run laboratory
. Some counties and territories

= Metrologists trained at NIST in our training
laboratory for mass, volume and length
calibrations

= Required to comply with NIST Handbook 143
for certificate of traceability

- Requirements are Identical to ISO 17025

LS. State Metrology Laboratories
NVLAP Accreditation Status (2009)

WLk in

Currem as of

Technology Services

Technology Services ‘___:_.:-:r:"ltlf‘-r;
NIST Handbooks Impact $535.4 Billion
NIST WMD Activities in U.S. Retail Food Sales
= Coordinati
ooRre nation t Tmmm? = With the National Conference on Weights and Measures,
+ Rasponses b - State and Industry NIST provides the technical content for HE 44 and 133;
regulatory issues to Laboratory Metrology NCWM then adopts

promote uniformity
and fair trade.

= Technical Support to
Stakeholders
- Regulatory officials
- Business & industry

- Field Officials

+ Administrators
= Information

Dissemination

+ Publications and NIST
Handbooks

- Standards

) . . an
- Federal A_genmes other international
- Laboratories organizations.

NIsST

[y et

Technology Services

All States adopt or use HE 44 and HE 133
Mew Federal Adoptions in 2008
USDA adopted NIST Handbook 133, “Checking the
Met Contents of Packaged Goods® for meat and
poultry
- DOC's Sealood Inspeclion Program now
incorporates significant provisions of HB 133 and HB
44 for scales in ils inspeclion procedures
Result: State and Federal adoption ensure consistent
national standards for verifying that contents are labeled
ac and that and i get what
they payfor

riaanat
Srasari ot Tesmrraiey

Technology Services
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NIST and NCWM Successfully
Working Together

= Technical Sector Support
= Pelletized Ice Cream Issue Resolved
. FDA Acted Quickly
» Seafood Fraud Workshop
. Cooperative effort to resolve a nationwide problem
= Moisture Loss Working Group
- Tackling tough issues

Marketplace Impact

= Only about $0.50 is spent per person per year in the
United States by weights and measures enforcement
programs!!

= Yet, W&M regulations impact on transactions in the
marketplace involve over 50 % of the U.S. Gross
Domestic Praduct

= \ery few consumers are aware that W&M exists — until
they have measurement problems in the marketplace or
higher prices drive questions

Technology Services

Technology Services

W&M in the Marketplace
Example: Gas Pumps

= Retail petroleum sales (at gas
stations only) in 2002: $250B
» Accuracy of relail motor fuel
dispensers (gas pumps) heavily
regulated in the U.S.
- Permissible error: 0.5 %
- Compliance rates in the U.S. in
2002 was > 93 %
= MNeed to balance value of PP F e
presence in marketplace with M it
compliance rate

= Mexico's 2004 survay
indicates potential impact of
lack of regulation:

Gan Pursp % Errors; Moxko Sevoy 7004

]

k

=
=
[——-
o
==
.
=

Pt o Py (Tolal
Y
=

Mare than 9% complance
with fess thar 0.5 % erver,

Mave than S0% fadures
wilth more than 125 % errer. 21

Technology Services

Issues Facing the Weights and
Measures Infrastructure

= Revenue challenges at state and local level
- Cuts to programs and lab closures

= Unseen importance of infrastructure leading to
cuts and reduced support

= Long term impacts likely

- Experience has shown that areas without
adequate oversight tend to fail to comply with
the applicable requirements

Technology Services

Examples of Problems

= In Israel, lack of oversight led to deviations
detrimental to consumers at 75 % of gas pumps

= In Mexico, lack of oversight resulted in
consumers receiving as little as half of what
they paid for at 90 % of gas stations across the
country, costing consumers at least $1 billion in
one year

Technology Services

Future Impacts

= NIST is concerned that lack of support for
weights and measures could lead to
similar failures in the United States
- Disturbing trends are appearing across
the country

= Letter expressing concern sent to all
governors by NIST Deputy Director

NIST

Technology Services e
s et e
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Conclusions
= Essential for NIST and NCWM to work together
in these difficult times
- Complementing each other's work
- Working towards securing uniformity in
weights and measures

= Seeking creative ideas for supporting the whole
weights and measures infrastructure
- NIST alone doesn’t have the answers

NIST

Stretarnd Irarrimn
e ey

Technology Services

GS-7



General - 2009 Final Report

THIS PAGE INTENTIONALLY LEFT BLANK

GS-8



General - 2009 Final Report

Chairman’s Address
94" National Conference on Weights and Measures
San Antonio, Texas
July 14, 2009

Jack Kane
M ontana Business Standar ds Division

Good morning. On behalf of NCWM, Inc., I’d like to welcome you to the 94™ Annual Meeting of the National
Conference on Weights and Measures.

It’s been quite a year. As a board, we wrapped up several issues and began exploring options for several new ones,
all with the end result of making NCWM a stronger, more viable, and more responsive organization. As I’m sure
you all know, one of our larger projects was that of transitioning from utilizing the services of a management
company to assuming the responsibility of hiring our own Executive Director to manage the affairs of the
Conference including meetings, membership, and the NTEP program. | am glad to report that the transition went
well; actually, much better than some on the Board of Directors thought it would.

As of today, the Conference has a permanent address in Lincoln, Nebraska. Don Onwiler, a past NCWM Chairman,
has contracted with NCWM to serve as Executive Director and currently has a staff of three very capable folks
including another of our own, Jim Truex, who is serving as the NTEP Administrator. My thanks to them and past
chairman Judy Cardin for their hard work in making the transition as seamless as it was.

While the transition was a large project and consumed quite a bit of time, it was, as | mentioned, not the only project
the Board took up this year. The Board has been involved in a review and overhaul of the NCWM strategic plan.
The plan we had in place was developed several years ago, and upon review, it was felt that the goals needed to be
revised to reflect where we wanted to be in the future. As developed, this is not a static document, rather, | hope you
will view it and use it as it was designed, as a living document rigid enough to provide direction and guidance, yet
constructed to be adaptable to the changing needs of this group.

The board also is reviewing NCWM’s policies to ensure that they reflect the current needs of the organization,
investigating alternative methods to increase member involvement in the standards development process, and
implementing the first portion of the inspector training program. For all of their hard work, I compliment the entire
Board of Directors and especially Randy Jennings the Chair-Elect for getting involved and making a difference.
You are being well served by this group of folks. Which brings us to my theme for the year, “Get Involved, Make a
Difference.” The weights and measures community, like many others, is experiencing change; tough economic
times have resulted in all jurisdictions having to tighten their belts to some extent. For the more fortunate among us,
this has simply meant making do with a little less. For others, it has meant making do with a lot less; some even
face severe curtailment of their programs.

We’ve also seen changes in the way state legislatures view our participation in the regulatory process with some
states’ lawmakers restricting the historical enforcement of equity issues we hold tight to, such as split weighing and
privatization of Weights and Measures services. While changes such as these are difficult to deal with, in the short
term, they are not insurmountable and the pendulum will swing; better times will come. Our programs will continue
to be recognized for the value they have to offer. However, one change that |1 do not see going away is one of
position longevity; when | began with weights and measures at the national level back in 1995, almost all of the
various state administrators that | knew had been with weights and measures for years, often starting out as | did,
packing cans and fifties and working ourselves up the ladder. While the majority of the state directors still come up
through the ranks, other individuals who are recognized by their respective jurisdictions as extremely competent
employees are being selected to run Weights and Measures programs in several states and jurisdictions, and, that’s a
good thing. | have long been an advocate that an infusion of outside people into a managerial unit provides a fresh
perspective to that unit. While competent outsiders should be a welcome addition, we also need to insure that they
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are well grounded in weights and measures issues in the event they are called upon to assume a leadership position.
With that said, 1’d like to re-issue to all of you the challenge to get involved and make a difference by recognizing
the potential leaders in your jurisdictions, your different regions, and here at the national level, mentoring them and
tasking them with progressive assignments to enable them to develop the skills necessary to someday lead the
Conference.

As I’ve said in the past, and | think | can speak for all past chairmen, none of us made it here by ourselves. While
we all possessed a desire to succeed, there was always a Sid Colebrook looking for volunteers for a committee, a
Lou Straub appointing standing committee members, or an Aves Thompson shuffling the deck. For every Sid, Lou,
or Aves looking for good solid people to select, there’s a Jackie Walsh, a Kim Connor, or an Ivan Hankins who is
willing to take that first step by accepting their first appointment to an NCWM committee and making a difference.

To paraphrase John Donne, as “no man is an island,” neither is an organization unto itself. The strength and validity
of NCWM lies not just with its members but with its partners as well. Our partners to the north, Measurement
Canada, attend both the Annual and the Interim meetings, graciously providing competent, knowledgeable folks to
help staff the standing committees; an arrangement that | hope continues for a long time. Our industry members
also contribute immeasurably to this Conference through the work they do both here at the meetings and also back at
their corporate offices. And, believe me, after working with Chris Guay, Darrel Flocken, Steve Lankford, and Bob
Murnane on the Board of Directors, these folks put in a lot of time and a lot of effort helping NCWM achieve its
goals.

And, last but not least, NIST, truly our partner since inception, provides technical resources beyond simply staffing
the standing committees. The good folks at NIST have always been a huge asset to the weights and measures
community. From sponsoring the Conference for those many years to providing instructor training, from lab quality
standards to hydrogen standards, NIST has always been a solid ally of the Conference and a staunch supporter of
weights and measures issues. To all of these folks and the many others who support the Conference, | offer my
sincere thank you for getting involved and making a difference.

It’s been a long year, and | feel as if we’ve accomplished quite a bit. For this | thank the Board of Directors, the
standing committees, and Don Onwiler and his staff for their hard work and dedication.

For these last 15 years, weights and measures and the Conference has been a large part of my life. Thanks to all of
you for the privilege and honor of serving as your Chairman.
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New Chairman’s Address
94" National Conference on Weights and Measures
San Antonio, Texas
July 14, 2009

Randy Jennings
Tennessee Department of Agriculture

Good Morning.

It is truly my pleasure to be standing here before the members of this organization as the person who will represent
the NCWM as Chairman for the coming year. | want to thank each of you for trusting me with this responsibility. |
also want to say a special “thanks” to each of the board of directors members that | have had the opportunity to work
with over the past few years, and, in particular, Jack Kane and Judy Cardin, both who have served as Chairs over the
past two years, and Carol Hockert, as the NCWM Executive Secretary. It has been a true learning experience
working closely with this dynamic set of individuals, and without that experience | would not be nearly as prepared
to assume this position at this time. Thank you, Judy, Jack, Carol, all the board members, and Don Onwiler and his
staff at NCWM Headquarters.

The National Conference on Weights and Measures has made great strides both administratively and technically
with standards development and revisions since | attended my first Annual Meeting in Little Rock, Arkansas in
1987. At that meeting, the most important item on the agenda for me was a proposed change in the Liquid
Measuring Device (LMD) code for the tolerance values on wholesale meters. The proposal was to set a tolerance
based on percent meter error. The new tolerance proposed for maintenance tests was three-tenths percent of the
indicated volume. The current code was “fifty cubic inches for the first fifty gallons, and one-half cubic inch for
each gallon in excess of fifty gallons.” On a one thousand gallon test draft, that was moving from about a 2.2 gallon
tolerance to a 3 gallon tolerance. | considered this an unnecessary relaxation of the code and was passionately
opposed to the change. However, the consensus of the voting body was that the change was appropriate and the
item was adopted, so | went home still in my box, feeling like the process was flawed. Nevertheless, we
implemented the revised tolerance into our inspection program, and | continued to come back in order to participate
in the process, providing input where | could, and soon realized that what | had experienced at my first meeting was
the nature of an organization that seeks consensus. As an individual, you don’t always get exactly what you want in
a process such as ours, but at the end of the day, | do believe that in most cases, the final result is what is best for the
majority of stakeholders. And I use the word “final” very loosely, as we know that our standards are continually
being reviewed for possible revisions that may be appropriate in order to keep us on pace with time.

So with that, I’ll introduce my theme for the following year, “Breaking Molds to Shape the Future.” Just as | had to
get out of my box after losing a campaign at my first meeting, | believe that we are at a point in time where we have
to challenge ourselves as an organization to “think out of the box.” | say this in terms of administrative procedures
for managing the NCWM process, in our pursuit for standards development and training materials, and in our
management of the National Type Evaluation Program.

Technology available now and in the future will be affecting our organization in many ways. The newly developed
strategic plan being put forth by the Board of Directors for your review and comment leans heavily on that fact. The
revised plan seeks to make this organization more effective in the development of our standards and to offer a return
to all of our members that represent the foundation of this organization. We are working to offer on-line testing for
the emerging National Certification Program, creation of an e-library of training materials, and exploring the
construction of an on-line comment system that would provide the opportunity for all 2300 NCWM members to
conveniently submit their position on Conference items and upload attachments for committee review.

From an administrative standpoint, we should further investigate how we can use e-services to be more efficient in

our processes and at the same time provide our members with a more convenient path to be a part of that process.
We are beginning to explore how we can effectively use Web meeting software for administrative meetings and
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potentially for use by the technical standing committees; hopefully, providing for a more efficient path for
development of items under each committee’s jurisdiction.

Thinking out of the box is also important for our technical committees. In the course of our standards development
process, it is important to be “looking around the corner” for the best emerging technology that can take us where
we need to be. There may be times when we find it prudent to pass on a currently available option in favor of a long
term solution with promising technology that could potentially serve us better in the future.

The Specifications and Tolerances Committee (S&T) has historically had an agenda that, due to both the number of
items and scope of items, has been difficult to manage. | feel that it is time for us to begin discussing some possible
alternative approaches as to how we can best deal with the volume of items that fall within the jurisdiction of the
S&T Committee.

It is also our responsibility to review the structure of the National Type Evaluation Program and be willing to adapt
and develop a strategic plan that ensures the long term success of this vital component of the NCWM.

These are a few examples of what | mean by “breaking molds to shape the future.” We are in the process of
completing our 94" Annual Meeting. This body is steeped in tradition, yet we have shown that we are capable of
change. | want us to continue to operate with an open mind and be willing to discuss new ideas that may make us an
even stronger organization and possibly lead to more traditions. In order to most effectively do that, the individuals
serving in leadership positions are in need of feedback and ideas from every member of this organization. | want to
encourage every stakeholder in this group to come forward with your ideas or suggestion as to how the NCWM can
better serve the standards development process. | will always make myself available to members, so please feel free

to contact me at any time. And, | know that Don Onwiler will always take time out to talk with anyone about the
National Conference on Weights and Measures, no matter what the issue may be.

So with that, I will end by announcing the following appointments:

Board of Directors
To the Board of Directors, to fill the At-Large Director vacancy created with the advancement of Tim Tyson as
Chairman-Elect, 1 have recommended to the Board and all have voted affirmatively for Mark Coyne, City of
Brockton, Massachusetts.
Laws and Regulations Committee
= Raymond Johnson, New Mexico, for a five-year term replacing Joe Gomez, New Mexico
Specifications and Tolerances Committee
= Paul Moyer, State of Nebraska, for a five-year term replacing Todd Lucas, Ohio
Professional Development Committee
= Dale Saunders, State of Virginia, for a five-year term replacing Richard Cote, New Hampshire

Credentials Committee

= Kevin Upschulte, State of Missouri, for a three-year term replacing Raymond Johnson, New Mexico
=  Tom Geiler — Coordinator, has agreed to serve one more year

Chaplain

=  Stephen Langford, Cardinal Scale Manufacturing Company
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Parliamentarian

Louis Straub, Fairbanks Scales, Inc.

Presiding Officers

Doug Deiman, State of Alaska

Tim Chesser, State of Arkansas

Maureen Henzler, State of Kansas

Kim Connors, Barnstable, Massachusetts

Nomination Committee

Jack Kane, Chair
Judy Cardin
Dennis Ehrhart
Ross Andersen
Thomas Geiler
Maxwell Gray
Steve Malone

Sergeants-at-Arms

Again, thank you for the opportunity to serve as Chairman for this coming year.

Richard Tredder, Minnesota
Kathleen Sundt, Minnesota
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NCWM 2009 Annual Meeting Honor Award Recipients

For Yearsof Attendance of NCWM Annual M eetings

Full Name Organization State No. of Years
Joseph Silvestro Retired Weights & Measures Official NJ 40
Robert Reinfried Scale Manufacturers Association FL 25
Mark Coyne City of Brockton MA 20
Christopher Guay Procter & Gamble OH 20
Maxwell Gray FIo;Ldriiclé):partment of Agriculture & Consumer FL 20
Ronald Hayes Missouri Department of Agriculture MO 20
Richard Tucker RL Tucker Consulting IN 20
Celeste Bennett Michigan Department of Agriculture Ml 15
Darrell Flocken Mettler-Toledo, Inc OH 15
Stephen Langford Cardinal Scale Manufacturing MO 15
Juana Williams NIST, Weights & Measures Division MD 15
Michael Cleary California Department of Food & Agriculture CA 10
Nigel Mills Hobart Corporation OH 10
Ralph Richter NIST, Weights & Measures Division MD 10
Michael Sikula New York Bureau of Weights & Measures NY 10
Steven Steinborn Hogan & Hartson, LLP DC 10
Curtis Williams Georgia Department of Agriculture GA 10
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Report of the Board of Directors

Jack Kane
Deputy Administrator
Business Standards Division — Montana Department of Labor and Industry

Reference
Key Number

100 INTRODUCTION

The Board held its quarterly Board of Directors (BOD) meeting on Saturday, July 11, 2009, and continued that
meeting during work sessions throughout the remainder of the Annual Meeting. The Board of Directors and the
NTEP Committee invited members to dialogue with the BOD on the following issues: Improving Standards
Development, Mutual Acceptance Arrangements, Increasing Efficiency and Effectiveness, and participation
internationally, i.e., OIML, CFTM, APLMF, and USNWG.

Table A identifies the agenda items in the Report by reference key number, item title, and page number. An item
marked with an “1” after the reference key number is an informational item. An item marked with a “V” after the
reference key number is a voting item. Table B lists the appendices to the report, and Table C shows the results of
voting items.

Table A
Table of Contents

Reference Key
Number Title of Item Page
100 INTRODUGCTION ...ttt sttt sttt es bt a b esaeb et eebe e sa et et seebese s e e b et s s ebese s e b e Rt seebane s bt e st seebabeabsbenenenbas 1
1 I NCWM Automatic Temperature Compensation (ATC) Steering COMMILEE .........ccovvveierenerenenereeiene 3
2. W Marketplace SUIVEYS UPUALE .......cceieiiiieiicie ettt sttt st st neena e e esnesnestesneeneenes 3
3. 1 Membership and Meeting AHENUANCE .........covireieiiiese et a e resresresneenees 3
4. | NCWM Newsletter and WEDSIEE ..........cvrrriiiirernreiesee s 4
5. W Members-Only Access t0 NTEP Database .........ccccvevrvrieiieieriineseseseseeieseesie e ste e e eeesseaeseesesssesnessennes 4
6 I LT T T TR o (SRR 5
7 I Participation in International Standard SEtHNG ........ccccvvvirierierireie e 5
8 I Efficiency and EFfECTIVENESS .......couiiiiiieie e bbbttt bbbt b eneas 5
9. W Bylaws Amendment: Article X, Section 4 — Ad Hoc Committees, Subcommittees, Task Forces, and

Y00 |V T (0 RSOSSN 7
10. 1 SErAtEGIC PIANNMING ...ttt b bbbt h e e e e b e ke beeb e e Rt e st e e et e nbesbeebeane e 7
11. 1 FINANCIAL REPOIT.......ee ettt bbbt b h e s e b e b e be bt e bt e Rt eae et e nbesbesbesbesneeneas 8
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TableB
Appendices
Appendix Title Page
A Report on the Activities of the International Organization of Legal Metrology (OIML) and Regional Legal
Y o] [T ) A @ o T T2 L4 T ] LSS Al
B Associate Membership Committee (AMC) Agenda and Meeting MiNULES.........c.ccvevereiinirieieeeeeee e Bl

TableC
Voting Results

Reference Key Number

House of State Representatives

House of Delegates

Y eas

Nays

Y eas

Nays

Results

Adopt the Report
(voice)

Adopted
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Details of all Items
(In order by Reference Key Number)

1. I NCWM Automatic Temperature Compensation (ATC) Steering Committee

The ATC Steering Committee was formed in 2007 to assist NCWM in forming a consensus on issues 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, the Steering Committee has forwarded numerous recommendations to the standing committees to assist
them in the development of their respective agenda items. Following the 2008 Annual Meeting, the Steering
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.

The Board of Directors will reassess the future of the ATC Steering Committee at the fall 2009 board meeting based
on the outcome of temperature compensation issues in July 2009.

2. W Marketplace Surveys Update
This item was withdrawn.

At the 2009 Interim Meeting, the Board of Directors had selected a subject for a new marketplace survey. During
the planning stages, it was determined that the survey would no longer take place.

This item is withdrawn until such time as the Board of Directors determines a survey will be done and a subject for
the survey has been determined.

Any surveys conducted by NCWM will be in accordance with the survey protocol adopted by NCWM in 1999.

3. | Membership and Meeting Attendance

The Board continues to assess avenues for improving membership and participation at Interim and 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.
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NCWM M ember ship Report
June 2009 June 2008 June 2007 June 2006 | June 2005 | June 2004
Associate 822 848 863 837 828 837
Foreign Assc 53 56 53 61 41 42
Federal Gov’t 10 9 9 13 12 18
NIST 14 15 14 12 9 18
State Gov’t 696 831 825 847 828 890
Local Gov’t 558 554 565 492 490 527
Int’l Gov’t 24 22 31 23 31 21
Retired 196 232 221 215 225 225
Total 2373 2567 2581 2465 2483 2516

4. | NCWM Newdetter and Website

The Board is continuing to look for ways to monitor and improve the content of the newsletter and website. The
first issue of the newsletter for 2009 was published in February rather than January. This allowed timelier reporting
from the Board and Standing Committee Chairs on progress made on various agenda items during the January
Interim Meeting. Members are encouraged to bring ideas and articles forward for inclusion in newsletters. Of
particular interest are articles that would strike a chord with field inspectors and service industry.

Lindsay Hier, Project Coordinator for NCWM, is our webmaster. She has the expertise to make some
improvements and enhancements to the website, some of which have already taken place. Approved meeting
minutes from the Board of Directors quarterly meetings have been added to the “Members Only” portion of our
website. This will allow membership insight into the work of the Board and its decision making. Soon, NCWM
will be including the NCWM Policy Manual on its website.

Comments and suggestions for improvements to our newsletters and website should be directed to NCWM
Headquarters at (402) 434-4880 or via e-mail at info@ncwm.net.

5. W Members-Only Accessto NTEP Database
This item was withdrawn.

The Board is considering ways to add value to the NCWM membership. One proposal under consideration was to
limit access to the searchable NTEP database to members only. Non-members would still be able to download PDF
listings of certificate holders, certificate numbers, and models covered, but they would not be able to enter the
searchable Certificates of Conformance database to view the certificates.

During the 2009 Interim Meeting, several concerns were brought to the Board. Manufacturers currently have the
ability to direct customers to the NCWM website to view certificates. If the general public no longer has access,
manufacturers may choose to post searchable NTEP databases on their own websites. The effect would be less
exposure for NCWM as fewer people visit our website. Another concern was for companies who employ large
numbers of service agents or inspectors. The cost of providing that many memberships can be prohibitive, but those
individuals need access to the certificates. One suggestion is to create corporate or organizational memberships, but
the Board will be cautious of any policy that could actually reduce membership.

The item was withdrawn from consideration following open hearings of the 2009 Annual Meeting in response to
continued concerns consistent with those the Board received at the Interim Meeting.
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6. | MeetingsUpdate

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 12 - 16, 2009 Marriott Plaza Hotel, San Antonio, Texas

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 River and within easy walking distance to the downtown district, where one can enjoy food and entertainment
that caters to tourists, the college crowd, and locals.

The 2012 Annual Meeting will be in the Northeast Region. The Board of Directors asks that members of NEWMA
submit proposals to the Board of Directors for consideration. 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.

NCWAM is currently researching locations for the 2012 Interim Meeting.

7. | Participation in International Standard Setting

Chuck Ehrlich and other NIST Weights and Measures Division (WMD) staff briefed the NCWM Board and NCWM
members on key activities of OIML and regional legal metrology organizations during our open hearings (see
Appendix A).

Of particular interest is the CIML Meeting to be held at the Doubletree Hotel in Orlando, Florida,
September 20 - 24, 2010. Those interested in attending should contact Charles Ehrlich, NIST at (301) 975-4834 or
Lisa Warfield, NIST at (301) 975-3308 for more information. Interested vendors should contact Bob Murnane,
Seraphin Test Measure at (609) 267-0922.

8. | Efficiency and Effectiveness

The Board is examining cost efficiency measures to control meeting and administrative costs. We welcome member
feedback on this topic and any 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 associations have paid NCWM for updates to these websites on an hourly rate. This has caused
the regional associations to economize by requesting updates to information posted on their sites only once or
twice per year. The Board of Directors has considered a new plan for hosting that would require a reasonable
flat rate annual fee to NCWM for hosting and updating regional websites. The purpose would be to keep the
service affordable for the regions and promote keeping the information on the regional sites up to date.

At the May 2009 Board Meeting, the Board adopted the following policy for hosting regional websites:

1. NCWM will invoice the Treasurers of participating regional associations annually during the month of
January in the amount of $200.00 for hosting and maintenance of regional association websites.
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2. Hosting fees will pertain to any routine website maintenance and updates that are performed in-house.

3. Anbid will be provided to the regional association for any requested services that would involve fees outside
the scope of normal maintenance. 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 quarterly
basis requesting any updates to their respective web pages.

2009 Interim Meeting: The SWMA and the CWMA have expressed interest in the new flat-rate annual fee
approach. The Board further developed a proposed policy for this approach. It is important to include a system
of periodic reminders to regional associations. The Board is reviewing fees assessed to the SWMA and CWMA
over the past couple of years. This information, in combination with input from the regions, will be used to
establish an annual fee.

Proposal: Implement a policy for the NCWM hosting of regional websites to include the following elements:

1. NCWM will invoice the Treasurers of participating regional associations annually on January 1 in the
amount of $XXX for hosting and maintaining regional association websites.

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

3. Additional costs for services from NCWM’s web host will be assessed to the regional association.

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

Staffing

NCWM Staff: The recent transition in NCWM management has provided an opportunity for significant cost
savings to NCWM. However, this transition must not sacrifice service to the NCWM stakeholders or our
mission. It is the hope of the Board of Directors that, in fact, the cost savings will enable NCWM to enhance its
level of service and effectiveness.

Meetings: The Board is implementing a plan whereby members may volunteer for meeting staffing. This will
reduce meeting staffing costs and possibly provide local officials, who may not otherwise be able to attend, the
opportunity to participate. Staffing needs will be assessed on an ongoing basis to ensure successful events for
our members.

2009 Interim Meeting: All four members of NCWM staff attended the 2009 Interim Meeting. Vicky
Dempsey, Montgomery County, Ohio, provided volunteer assistance for a portion of the week. NCWM staff
also attended the 2009 Annual Meeting in San Antonio, Texas. An invitation was extended to the Texas
Department of Agriculture to provide one or two volunteers that week. The level of attendance by NCWM staff
for future meetings will be determined by the Board based on cost and necessity.

Specifications and Tolerances Committee: The Board is exploring the possibility of splitting the
Specifications and Tolerances Committee into two separate standing committees — one for measuring
instruments and one for weighing instruments. Historically, 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.
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The Board envisions that General Code items and codes that do not fall clearly into “weighing” or “measuring”
would be addressed by some form of joint committee.

Travel

Travel Policy: The NCWM Travel Policy applies to any person traveling at NCWM expense. The policy will
be amended to clarify that meals occurring before departure on the first day of travel and after return on the last
day of travel do not qualify for reimbursement.

2009 Interim Meeting: The Board reviewed the NCWM Travel Policy and made the following amendments to
take affect at the conclusion of that meeting.

Approved Travel Policy Changes:
e Maintain $45 per day for meals and clarify that this includes tips,

e Reimburse breakfast if departing before 6 a.m. and lunch if departing before 11 a.m.,

e  Reimburse lunch if returning after 2 p.m. and dinner if returning after 7 p.m.

o Reference “current” federal per diem for mileage and provide the website for accessing the rate, and
¢ Note on the expense form that there are no reimbursements for additional tips or phone calls.

9. W Bylaws Amendment: ArticlelX, Section 4 — Ad Hoc Committees, Subcommittees,
Task Forces, and Study Groups

This item was withdrawn following the 2009 Interim Meeting.
Proposal: Amend Article 1X, Section 4 as follows:
Ad hoc committees, subcommittees, task forces, and study groups are appointed by the Corporation Chairman

from the active, advisory, er-associate membership,_or NCWM staff in any combination, as the need arises or
the Corporation requests. All committees are subject to an annual review by the Board.

Discussion: The Board recognizes that full-time staff dedicated to NCWM could provide beneficial support and
participation in the activities of special work groups. Currently, the bylaws may not provide the flexibility for use of
NCWM staff in this manner.

2009 Interim Meeting: Comments from the open hearings did not support this item. Members deemed it
unnecessary, stating that the current bylaws do not prohibit the Chairman from appointing NCWM staff to ad hoc
committees, subcommittees, task forces, and study groups. The Board discussed potential future conflicts with
current bylaws beyond the possibility of using NCWM staff. For example, there might be an opportunity to utilize
the expertise of a person who is not a member of NCWM. An example might be legal support from our law firm.

The Board withdrew the proposal recognizing that there is a lot of talent in our membership, and we can draw on
that.

10.1 Strategic Planning

Now that the management transition to NCWM employees is complete, the Board of Directors is reassessing its
short-term and long-term goals. 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 and exciting Strategic Plan on the website
at www.ncwm.net/members/.
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Background

The Board dedicated the first day of its quarterly meeting to strategic planning, resulting in a new plan in the draft
and development stage. The plan consisted of six primary goals with numerous strategies for achieving them. The
work to further develop and refine the plan was continued at the May and July 2009 Board meetings. In July, the
Board combined two of the goals, reducing the total to the five goals shown below.

1. Enhance the National Conference on Weights and Measures 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 National Conference on Weights on Measures 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 has been placed as a top priority. The Board is working closely with the Professional Development
Committee (PDC) to achieve implementation in the very near future. More details are available in the PDC report.

Another strategy of high priority is to maintain viable support for NTEP laboratories under the third goal. The
Board will be monitoring the number of full-time employees associated with the authorized laboratories and will
continue to track evaluation time and backlog statistics to ensure that NTEP evaluations can be completed in a
timely manner.

11.1 Financial Report

The NCWM operates on a fiscal year of October 1 through September 30. Last year, NCWM underwent a
management transition from contracting professional association management services to opening its own office
with fulltime employees. This transition was complete as of October 1, 2008. The cost of the management
transition as of September 30, 2008, was approximately $155,000. This cost included obtaining office space,
furniture, computers and other equipment, office supplies, salaries, etc. Anticipating cost savings going into the new
fiscal year, the budget for October 1, 2008, through September 30, 2009, projects net revenue of approximately
$102,000. This budget included funding for five staff positions but only four have been necessary. Based on this, it
is quite possible that NCWM can recover the total cost of transition in its first year under the new management
structure. This ongoing cost savings should provide exciting opportunities for enhancing service and effectiveness
in the near future.
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The following is the balance statement as of June 30, 2009.

ASSETS
Current Assets

Checking/Savings
Associate Member Fund
Certificates of Deposit
Checking
Savings

Total Checking/Savings

Accounts Receivable
Other Current Assets
TOTAL ASSETS

LIABILITIES& EQUITY
Liabilities
Other Current Liabilities

Total Liabilities

Equity
Unrestricted Net Assets
Opening Balance Equity
Retained Earnings
Net Income

Total Equity

TOTAL LIABILITIES& EQUITY

Jack Kane, Montana, NCWM Chairman
Randy Jennings, Tennessee, Chairman-Elect
Judy Cardin, Wisconsin, NTEP Chairman
Will Wotthlie, Maryland, Treasurer

Charles Carroll, Massachusetts, 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
Tim Tyson, Kansas, At-Large

Robert Murnane, Seraphine Test Measure, Associate Membership

Don Onwiler, NCWM, Executive Director
Jim Truex, NTEP, Administrator
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June 30, 2009

$

4,478.14
619,115.50
37,513.43
169,903.70

831,010.77
-500.00

66,741.11

897,251.88

5,466.64

5,466.64

-19,348.05
-92,738.10
688,607.06
315,264.33

891,785.24

897,251.88

Carol Hockert, Chief, NIST, Weights and Measures Division, Executive Secretary

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 Weights and Measures Division (WMD) of the National Institute of Standards and Technology (NIST) is
responsible for coordinating U.S. participation in the International Organization of Legal Metrology (OIML) and
other international legal metrology organizations. Learn more about OIML at the website www.oiml.org and about
NIST Weights and Measures Division at the WMD website www.nist.gov/owm. Dr. Charles Ehrlich, Group Leader
of the International Legal Metrology Group (ILMG), can be contacted at charles.ehrlich@nist.gov or at
(301) 975-4834 or by fax at (301) 975-8091.

Please note:
e OIML publications are available without cost at http: /Amww.oiml.org.
e The United States will host the annual meeting of the International Committee of Legal Metrology (CIML)
in Orlando, Florida, September 20 - 24, 2010.

TableA
Table of Contents

Reference Key

Number Title of Item Page
l. Report on the Activities of the OIML Technical COMMITIEES .......ccvervireriiiierece e A2
Il. Report on the 43 CIML Meeting in Sydney, Australia, OCtoDer 2008 .............o..ooveveeereerrereeseeeeeeesssseenes A5
I1I.  Report on the 13" International Conference on Legal Metrology in Sydney, Australia, October 2008........... A8
IV, FULUIE OFML IMIBELINGS ..ottt sttt ettt bbbt b e eb e s b e bt e b e e et e b sb e e b e e be et e e ne et e nbesbeneas Al0
V. Regional Legal Metrology OrganiZations .............cieeirieirireiieseseeie sttt bt sn e seesae s Al0
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TableB
Glossary of Acronyms
BIML International Bureau of Legal Metrology IR International Recommendation
B Basic Publication IWG International Work Group
CD Committee Draft’ MAA 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 Technical Subcommittee
DR Draft Recommendation TC Technical Committee
DoMC Declaration of Mutual Confidence WD Working Draft®
DV Draft Vocabulary? USNWG | U.S. National Work Group
ILMG International Legal Metrology Group

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.

2DD, DR, and DV: draft documents approved at the level of the technical committee or subcommittee concerned
and sent to BIML for approval by CIML.

$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 1 “ Pattern approval and evaluation” (United States)

The Subcommittee approved the U.S. proposal for a combined revision of OIML D 19 “Pattern evaluation and
pattern approval” and D 20 “Initial and subsequent verification of measuring instruments and processes” into a
single document entitled “Principles of metrological control of measuring instruments: type approval and
verification.” Key elements of OIML D 3 “Legal qualification of measuring instruments,” R 34 “Accuracy classes
of measuring instruments,” and R 42 “Metal stamps for verification officers” will also be incorporated into the
combined revision of OIML D 19 and D 20. The revised documents will incorporate recent developments such as
the OIML certificate system, D 27 “Initial verification of measuring instruments utilizing the manufacturer’s quality
management system,” and the “Framework for a mutual acceptance arrangement (MAA) on OIML type
evaluations.” Consideration will be given to the appropriate conformity assessment options developed by the 1SO
Council Committee on Conformity Assessment (ISO CASCO), including quality systems, product certification, and
accreditation. Consideration will also be given to information technology and statistical methods to increase or
decrease verification intervals based upon proven instrument performance. For more information on this activity,
contact Dr. Ambler Thompson at (301) 975-2333 or at ambler@nist.gov.
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TC 3/SC 5 Conformity assessment” (United States and BIML)

The Subcommittee held a meeting in May 2008 to discuss the revision of the documents B 3 (Certificate System)
and B 10 (MAA). The meeting included discussion of a WD of a new document on the incorporation of
measurement uncertainty into conformity assessment decisions in legal metrology. In April 2009, the Secretariat
distributed the 1CD of a new document entitled “The role of measurement uncertainty in conformity assessment
decisions in legal metrology.” International comments on this document are requested by September 2009. For
more information on the activities of this subcommittee, please contact Dr. Charles Ehrlich at (301) 975-4834 or at
charles.ehrlich@nist.gov.

TC5/SC 2 “ Software” (Germany and BIML)

The new OIML Document D 31 “General requirements for software-controlled measuring instruments” was
approved by the CIML in October 2008 and will serve as guidance for software requirements in International
Recommendations by OIML technical committees. The United States participated in the technical work on this
document and submitted votes and comments on several drafts of the document. A new project on software
verification was also approved by the CIML in October 2008. The ILMG participated in NCWM Software Sector
meetings in Columbus, Ohio, in March 2009. Please 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)

NIST hosted the OIML TC6 in Gaithersburg, Maryland to continue discussion on the issue of an OIML
International Quantity Mark, referred to as an 1Q Mark. The IQ Mark, designed to eliminate trade barriers, would be
a program that would allow for an international system of acceptance of prepackaged goods. Receiving countries
want imported packages to meet all requirements and packers in exporting countries want to ensure prepackages will
not be rejected after arriving in the destination 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 1Q 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. NIST WMD surveyed U.S. industry, including
the largest manufacturers of packaged goods, in April 2008 and found no support for the I1Q Mark effort. The
United States believes the effort to manage and certify quality control systems will add costs to all participating
suppliers. Even though there is significant opposition to the 1Q Mark effort from several countries (including the
United States), the technical committee continues to move forward with this project. A TC 6 meeting was held in
March 2009 in South Africa. Please contact Ken Butcher at (301) 975-4859 or at kenneth.butcher@nist.gov if you
would like more information about the work of this subcommittee or to participate in any of these projects.

TC 8/SC 1 “ Satic volume and mass measurement” (Austria and Germany)

Two revised Recommendations, OIML R 71 “Fixed storage tanks” and R 85 “Automatic level gages for measuring
the level of liquid in fixed storage tanks,” received final approval in October 2008. 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 working group that is drafting the separate sections of R 71 and R 85 that
will include the specific requirements for specialized tanks. The postal ballot review period for OIML R 80-1 “Road
and rail tankers” was completed in January 2009, and the document was published in May 2009. Please contact
Ralph Richter at (301) 975-3997 or at 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 systems for liquids other than water, Part 1: Metrological and technical
requirements” has undergone an extensive revision. The Recommendation obtained 100 % international “yes” votes
and final CIML approval in October 2007 and was published in March 2008. The revision incorporates new
instrument technologies and includes a merger with OIML Recommendations R 86 “Drum meters” and R 105
“Mass flowmeters.” The ILMG has worked closely with the USNWG, Germany, and the Netherlands on this effort.
Meetings of the USNWG on flowmeters were held during the NCWM Annual Meeting in July 2008 in Burlington,
Vermont, and the NCWM Annual Meeting in July 2009 in San Antonio, Texas. Measurement Canada has also been
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a strong contributor to this effort. Subcommittee work is continuing on the development of R 117-2 “Test methods”
and R 117-3 “Test report format.” Meetings of the IWG for R 117-2 were held in Paris in November 2008 and
Vienna, Austria, in April 2009. If you have any questions or would like to participate in the next phases of this
project, please contact Ralph Richter at (301) 975-3997 or ralph.richter@nist.gov.

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
working draft was distributed in January 2009, and a joint meeting of the three organizations was held in May 2009
in Ottawa, Canada. The joint working group is now developing a new committee draft based on submitted
comments and decisions made in Ottawa. Please contact Ralph Richter at (301)975-3997 or at
ralph.richter@nist.gov if you would like copies to participate in this project.

TC 8/SC 6 “ Measurement of cryogenic liquids’ (United States)

The Secretariat (United States) requested that Participating Members and U.S. stakeholders decide if there was
sufficient justification for opening a new project to revise R 81 “Dynamic measuring devices and systems for
cryogenic liquids.” The response received by the Secretariat indicated that a revision of R 81 was justified to
update: (1) electronic tests in accordance with the latest edition of OIML D 11 (2004) and/or the latest IEC and 1SO
standards, (2) technical requirements to include new developments in hydrogen measurements, (3) Annex C to
include current recommendations for density 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 to review
and formally comment on R 81. The Secretariat is also forming a national work group to establish a U.S. position
on the appropriate updates to the document. To obtain more information or to participate in this project, please
contact Juana Williams at (301) 975-3989 or juana.williams@nist.gov.

TC 8/SC 7 “ Gasmetering” (Netherlands)

In October 2007, the CIML approved the merger of TC 8/SC 7 (with France and Belgium as Co-secretariats) and
TC 8/SC 8 “Gas meters” (with Netherlands as Secretariat). The Netherlands has assumed responsibility of this
newly merged technical subcommittee. In October 2007, the CIML approved a new Recommendation R 139
“Compressed gaseous fuel measuring systems for vehicles.” The United States voted “no” on this document at the
CIML meeting because some of the systems testing requirements were considered to be excessive and very
expensive, and there are presently no testing facilities anywhere in the world that can fully perform all of the tests.
The Recommendation and the excessive testing requirements are currently being reviewed by the new Secretariat
and TC 8/SC 7. A request for comments from interested parties in the United States concerning the revision of
R 139 was sent out in January 2009. Another new Recommendation R 140, “Measuring systems for gaseous fuel”
has also received CIML approval and was published in June 2008. This Recommendation is intended for large
pipelines with large flow rates and high operating pressures.

OIML R 137-1 “Gas meters” was published in 2007. It combines and replaces three old Recommendations: R 6
“General provisions for gas volume meters,” R 31 “Diaphragm gas meters,” and R 32 “Rotary piston gas meters and
turbine gas meters.” Development of R 137-2 “Test methods” is now underway. Please contact Ralph Richter at
(301) 975-3997 or ralph.richter@nist.gov if you would like to obtain a copy of any of these gas measurement
documents or if you would like to participate in future work of this subcommittee.

TC 9 “ Instruments for measuring mass’ (United States)

At the 43 CIML meeting in October 2008, the CIML approved a new work item to begin revision of OIML
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. For
more information on these efforts, please contact John Barton at (301) 975-4002 or john.barton@nist.gov.

TC 9/SC 1 “ Nonautomatic weighing instruments’ (Germany and France)

The revision of R 76 “Non-automatic weighing instruments” is of major importance to U.S. interests because the
Recommendation serves as the foundation for a majority of the laws and regulations that govern weighing
instruments around the world. The revision includes new language addressing metrological controls for type
evaluations, conformity, initial and subsequent inspections, suitability of separable components and requirements for
metrological software. The USNWG was consulted concerning proposals to harmonize NIST Handbook 44 and
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R 76. Most recently, the United States voted “yes” on R 76-2 “Test report format;” and this Recommendation has
now been published. For more information on these efforts, please contact Steve Cook at (301) 975-4003 or
steven.cook@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 been approved by CIML and published. U.S. comments concerning terminology and document
scope were incorporated in the document. The test report format of this document, R 134-2, has been approved by
the Subcommittee and is going through a final editorial process at the BIML.

The 3 CD of R 106 Parts 1 and 2, “Automatic rail-weighbridges” were distributed by the Secretariat to members of
TC 9/SC 2 in September 2007. In distributing the 3 CD, the Secretariat commented that although the 2 CD achieved
majority approval, there were substantial comments and some amendments to the technical requirements of the
2 CD. Comments and a U.S. “yes” vote on the 4 CD of R 106-1 were sent in July 2008, and it is anticipated that this
document will receive final CIML approval in 2009.

The Subcommittee approved a revision of R 107 “Discontinuous totalizing automatic-weighing instruments
(totalizing hopper weighers),” and final approval was granted by the CIML, and the document was published in July
2008. The Secretariat accommodated U.S. concerns on this document by inserting a statement that national
legislation will dictate whether the automatic zero-tracking feature is allowed in a country. If you would like to
receive copies of these documents or work on these projects, please contact Richard Harshman at (301) 975-8107 or
at harshman@nist.gov and 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. A TC 17/SC 1 meeting was hosted by NIST in September 2007 to discuss the
comments to the 4CD. At the TC17/SC1 September 2007 meeting, the Subcommittee also discussed
harmonization of the Recommendation for moisture with the TC 17/SC 8’s Recommendation for protein. 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. Please contact Diane Lee at (301) 975-4405 or
at diane.lee@nist.gov if you would like to participate in this work group.

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 work group meeting was held in Ottawa, Canada, to
discuss comments on the 1 CD, and a TC 17/SC 8 meeting was hosted by NIST to discuss the 2 CD. At the NIST
meeting, the TC 17/SC 8 also discussed comments concerning the maximum permissible errors (MPEs) and
harmonization of the TC 17/SC 8 Recommendation for protein with the TC 17/SC 1 Recommendation for moisture.
Please contact 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)

Note: The report on the OIML Mutual Acceptance Arrangement (MAA) has moved. It can now be found in the
NTEP section of this document. For 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.

I1. Report on the 43" CIML Meeting in Sydney, Australia, October 2008

The International Committee of Legal Metrology (CIML) opened with addresses given by Mr. Alan E. Johnston,
CIML President.

The Committee welcomed Montenegro as a new Corresponding Member and expressed its appreciation for the
growing interest shown by many countries in joining the OIML. The Committee instructed its President and the
Bureau 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.
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The Committee took note of the ongoing work on the revision of the MoUs with 1SO and the IEC and instructed the
Bureau to pursue this revision, taking into consideration the specific aspects of importance to legal metrology and to
the OIML.

The Committee noted the importance given to OIML publications and conformity assessment and certification
systems in the implementation of the World Trade Organization/Technical Barriers to Trade (WTO/TBT)
Agreement. It instructed the CIML President and the BIML Director to continue to cooperate with the WTO and to
promote the OIML as an organization facilitating compliance with the WTO/TBT Agreement.

The Committee emphasized the importance of maintaining close relations with organizations representing legal
metrology stakeholders and encouraged them to participate in OIML work. It instructed the CIML President and the
BIML Director to continue to identify such stakeholder organizations and to raise their awareness of OIML work.

The CIML decided that a new or revised draft OIML document or recommendation that has received CIML
approval shall be available on the OIML website immediately after approval. This will allow manufacturers and
OIML issuing authorities to begin preparing to issue Certificates before the document completes the final editing
process and is actually published. However, OIML Basic Certificates will not be allowed until the date of final
publication. The date from which an OIML MAA Certificate can be issued is specified in the corresponding DoMC.

As soon as an OIML Recommendation including the Test Report Format is published, the relevant OIML
Recommendation is automatically included in the OIML Basic Certificate System. The Bureau will publish the
appropriate information on the website. If a new version of an OIML Recommendation is published, the earlier
version is maintained in the OIML Basic Certificate System or in the relevant OIML DoMC together with the new
version.

The CIML discussed several issues concerning the OIML Mutual Acceptance Arrangement (MAA); information
concerning these discussions and the committee’s resolutions can be found in the NTEP section of Publication 16.

The Committee expressed its appreciation to the BIML staff for providing the first training session to TC/SC
Secretariats in April 2008 and instructed the BIML to extend and update this training to those Secretariats that did
not participate in the first session.

The CIML approved the following publications in Australia:

e R 85-3:2008 “Automatic level gauges for measuring the level of liquid in stationary storage tanks,
Part 3: Report format for type evaluation,”

e R 99-3:2008 “Instruments for measuring vehicle exhaust emissions, Part 3: Report Format,”

e D 29:2008 “Guide for the application of ISO/IEC Guide 65 to assessment of measuring instrument
certification bodies in legal metrology,”

e D 30:2008 “Guide for the application of ISO/IEC 17025 to the assessment of testing laboratories involved
in legal metrology testing,” and

e D 31:2008 “General requirements for software controlled measuring instruments.”

The CIML decided to disband OIML TC 10/SC 5 “Hardness standardized blocks and hardness testing machines” (in
favor of using 1SO hardness standards) and approved the withdrawal of the following OIML hardness publications:

e 'V 3 “Hardness testing dictionary (quadrilingual),”

e R 9 “Verification and calibration of Brinell hardness standardized blocks,”
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R 10 “Verification and calibration of Vickers hardness standardized blocks,”

R 11 “Verification and calibration of Rockwell B hardness standardized blocks,”
R 12 “Verification and calibration of Rockwell C hardness standardized blocks,”
R 36 “Verification of indenters for hardness testing machines,”

R 37 “Verification of hardness testing machines (Brinell system),”

R 38 “Verification of hardness testing machines (Vickers system),” and

R 39 “Rockwell hardness machines.”

The CIML also approved the withdrawal of the following publications:

R 121 “The scale of relative humidity of air certified against saturated salt solutions,” and

D 15 “Principles of selection of characteristics for the examination of measuring instruments.”

The CIML approved the following new work items:

Revision of V 1:2000 “International VVocabulary of Legal Metrology,”

Revision of R 16:2002 “Mechanical non-invasive sphygmomanometers,”

Revision of R 18:1989 “Visual disappearing filament pyrometers,”

Revision of R 49:2006 “Water meters intended for the metering of cold potable water and hot water,”
Revision of R 60:2000 “Metrological regulation for load cells,”

Revision of R 91:1990 “Radar equipment for the measurement of the speed of vehicles,”

Revision of the requirements in R 138 on measuring container bottles by TC 6,

Revision of D 1:2004 “Elements for a Law on Metrology,”

Revision of D 11:2004 “General requirements for electronic measuring instruments,” and

New project: Document “Software — Methods and means of verification.”

The Committee allocated the Secretariats of the following Technical Committee and Subcommittees:

TC 7/SC 4 “Measuring instruments for road traffic” allocated to the United States,
TC 12 “Instruments for measuring electrical quantities” allocated to Australia, and

TC 17/SC 1 “Humidity” allocated jointly to China and the United States.

The Committee voted to renew the contract of Mr. lan Dunmill, Assistant Director of the Bureau.
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I11. Report on the 13" Inter national Conference on Legal Metrology in Sydney, Australia,
October 2008

The Conference made the recommendation that CIML members make their regulatory requirements available to the
public on the Internet and that they update their Member State data on the OIML website with links to these national
websites.

The Conference made the recommendation that CIML members complete the inquiry on the implementation of
OIML Recommendations as accurately as possible and as soon as possible and further made the recommendation
that Member States update it each time a new or revised national regulation is adopted.

The Conference made the recommendation to CIML members to keep their other governmental agencies informed
of OIML work and invite them to contribute to this work.

In order to better assist developing countries, the Conference considered it important that OIML D 1 “Elements for a
law on metrology” be revised to take account of the latest developments in world trade, such as conformity
assessment, certification, and globalization. The Conference instructed the CIML to start a revision of OIML D 1.

The Conference sanctioned the following publications previously approved by the Committee and made the
recommendation that Member States use them as the basis for their national regulations as far as possible:

e R 21:2007 “Taximeters,”

e R 35-1:2007 “Material measures of length for general use, Part1l: Metrological and technical
requirements,”

e R 49-1:2006 “Water meters intended for the metering of cold potable water and hot water,
Part 1: Metrological and technical requirements,”

e R 49-2:2006 “Water meters intended for the metering of cold potable water and hot water, Part 2; Test
methods,”

e R51-1:2006 “Automatic catchweighing instruments, Part1: Metrological and technical requirements,
Tests,”

e R 65:2006 “Force measuring system of uniaxial material testing machines,”

e R 76-1:2006 “Non-automatic weighing instruments, Part 1: Metrological and technical requirements,
Tests,”

e R 82:2006 “Gas chromatographic systems for measuring the pollution from pesticides and other toxic
substances,”

e R 83:2006 “Gas chromatograph/mass spectrometer systems for the analysis of organic pollutants in water,”

e R 107-1:2007 “Discontinuous totalizing automatic weighing instruments (totalizing hopper weighers),
Part 1: Metrological and technical requirements — Tests,”

e R 116:2006 “Inductively coupled plasma atomic emission spectrometers for the measurement of metal
pollutants in water,”

e R 117-1:2007 “Dynamic measuring systems for liquids other than water,”
e R 134-1:2006 “Automatic instruments for weighing road vehicles in motion and axle-load measuring,

Part 1: Metrological and technical requirements — Tests,”
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e R 137-1:2006 “Gas Meters, Part 1: Requirements,”
e R 138:2007 “Vessels for commercial transactions,”
e R 139:2007 “Compressed gaseous fuel measuring systems for vehicles,” and
e R 140:2007 “Measuring systems for gaseous fuel.”

The Conference directly sanctioned the following publications (without prior CIML approval) and made the
recommendation that Member States use them as the basis for their national regulations as far as possible:

e R 56:2008 “Standard solutions reproducing the electrolytic conductivity,”
e R 71:2008 “Fixed storage tanks, General requirements,”
e R 85:2008 “Automatic level gauges for measuring the level of liquid in stationary storage tanks,”

e R 99-1:2008 “Instruments for measuring vehicle exhaust emissions, Part 1: Metrological and technical
requirements,”

e R 99-2:2008 “Instruments for measuring vehicle exhaust emissions, Part2: Metrological controls and
performance tests,”

e R 141:2008 “Procedure for calibration and verification of the main characteristics of thermographic
instruments,” and

e R 142:2008 “Automated refractometers: Methods and means of verification.”

The Conference took note of the comments made by some Member States regarding the necessity of revising the
following publications as soon as possible:

e R 71:2008 “Fixed storage tanks, General requirements,”
e R 85:2008 “Automatic level gauges for measuring the level of liquid in stationary storage tanks,” and
e R 139:2007 “Compressed gaseous fuel measuring systems for vehicles.”

The Conference sanctioned the withdrawal of the OIML hardness publications listed in the CIML section of this
report and also the following publications:

e R 74 “Electronic weighing instruments,” and

e R 121 “The scale of relative humidity of air certified against saturated salt solutions”
The Conference encouraged Member States to actively participate in the development and revision of OIML mutual
acceptance and recognition systems. Member States were encouraged to participate in these systems, to actively

promote them to all concerned parties, and to help make them acceptable in their countries.

The Conference approved the latest draft of the OIML Strategic Plan and instructed the CIML to implement it and to
report on the progress in its implementation at the 14™ Conference.
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V. FutureOIML Meetings

The 44" CIML meeting will be held in Kenya in October 2009. The Committee thanked the United States for
inviting the CIML to hold its 45" meeting in the United States in 2010 and accepted this invitation.

V. Regional Legal Metrology Organizations

M eeting of the SIM General Assembly and SIM Legal Metrology Work Group (LMWG)

The SIM General Assembly was held in San Pedro, Honduras during the first week of October 2008.
Dr. Humberto S. Brandi, Director of Scientific and Industrial Metrology (SIM) at INMETRO Brazil, is the SIM
President (elected last year). Marcos Senna (senna@inmetro.rs.gov.br), also of INMETRO in Brazil serves as the
new Chairman of the SIM Legal Metrology Work Group (LMWG). A meeting of the SIM LMWG was held in
March 2008. Topics that were discussed at the meeting included composition of the SIM Legal Metrology Work
Group, SIM Legal Metrology directory, survey on training needs and their implementation, events organization
costs (translation, mikes, data-show, etc.), events calendar (dates, venue, organization committee, instructors, etc.),
budget for 2008 - 2009, and correspondence/communications in LMWG. Please contact Dr. Ambler Thompson at
(301) 975-2333 or at ambler@nist.gov for more information.

Asia-Pacific Legal Metrology Forum (APLMF) M eeting

The 15" APLMF meeting was held October 22 - 24, 2008, in the Hunter Valley, Australia (two hours north of
Sydney). The Peoples Republic of China holds the Presidency and Secretariat of the APLMF. The United States
was represented by Dr. Charles Ehrlich, who serves as Chairman of the APLMF Work Group on Mutual
Recognition Arrangements. APLMF activities are facilitated through its seven work groups. The most active is the
work group on Training Coordination, chaired by Australia. There were three training courses and a workshop
given by APLMF this year. The training courses were offered primarily to assist the developing countries in
APLMF, covering requirements in the following OIML Recommendations: automated sphygmomanometers (blood
pressure instruments), water meters, and a train-the-trainer course on scales. The workshop was on Metrology in
Food Safety, Agricultural Products, and Product Safety. Future priorities for APLMF training courses were
identified as OIML R 117 (flowmeters for liquids other than water, for which the United States is now
Co-secretariat), OIML R 46 (Electricity Meters), and Traffic Safety OIML R 126 (Breathalyzers) and R 91 (Radar
Devices). The next meeting of the APLMF will be in Thailand (date and venue are yet to be decided).
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Appendix B

Final Report of the
NCWM Associate Member Committee (AMC)

San Antonio, Texas
Minutes, July 13, 2009

CALL TO ORDER:

Chairman Paul Lewis called the meeting to order at 12:15 p.m.

MINUTES:

A copy of the January 2009 meeting minutes was distributed. These minutes were reviewed and one change was
made; under AMC FUND DISBURSEMENT REPORTS, the following was added to the third paragraph: “This
motion was seconded and approved.” Alex Schuettenberg made a motion to approve the minutes with the changes
and Steven Grabski seconded it. With no further discussion, the minutes were approved.

FINANCIAL CONDITION:

A copy of the financial report was distributed. Chairman Lewis reviewed the deposit/disbursements and reported a
current balance of $4,205.36 as of July 1, 2009. Steve Grabski made a motion to accept the Financial Reports and
Al Schuettenberg seconded it. With no other discussion the Financial Report was accepted.

BOARD OF DIRECTORS REPORT:

Robert Murnane, the Associate Membership Representative on the NCWM Board of Directors, gave a report about
board activities.

e The Total Transition Expense to transfer the NCWM office from Rockville, Maryland, to Lincoln,
Nebraska, was $184,000.
e There is a projected net income of $185,000 by the end of fiscal year 2009.
e There is a projected surplus of $42,000 for the 2010 budget.
e The website needs to be converted to a different platform. The hourly cost will go from $150/hour to
$85/hour. Current annual hosting cost is $6,600 vs. $350 with the new host.
e At last count, there were 36 State Representatives at this meeting.
e Bob reported that there were discussions about splitting the S&T Committee into two groups: Weighing
and Measuring. The reasons given were to improve quality and expedite workload.
e It was mentioned that the committee reports will no longer contain any written testimony in the hard copy
of Pub 16; however, these testimonies will be on-line and in the CD version of Pub 16.
e The BOD strategic plans:
— Investigating the possibility of opening a NCWM brick & mortar NTEP lab.
(Some tests will be performed at the manufacturer’s facility)
— Update contact information of Certificates of Conformance (CC) at no charge (changes will be made
when the annual maintenance fees are paid).
— Steve Langford discussed the proposed Verified Conformity Assessment Program (VCAP) checklist.
—  Still talking about moving the NTEP CC database to the members only website.
e The 2011 NCWM Annual Meeting will be in Missoula, Montana.
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PROFESSIONAL DEVELOPMENT REPORT:

Steve Grabski, the Associate Membership Representative on the PDC, gave a report about the Committee’s
activities.

A national training program is being created and a Beta exam will be ready by the end of the year.
Tests will be given on-line with random questions.

One re-test will be allowed if the initial test is failed.

The Beta test will be free.

There will be a fee to take the actual test.

LAWS & REGULATIONS REPORT:

Rob Underwood, the Associate Membership Representative on the L&R Committee, gave a report about the
Committee’s activities. The Committee will be hearing comments on the “Guidance on Allowing for Moisture Loss
and Other Revisions” Section 260-1. Members of the AMC should highlight their questions and concerns during the
open hearings because of the number of revisions to that section.

AMC FUND DISBURSEMENT REPORT:

Chairman Lewis reported on the disbursement:

$1,000 was requested by Charles Carroll from the State of Massachusetts for training but as of today
Mr. Carroll has not submitted an Expense Reimbursement Form for AMC Training Funds.

Kenneth Ramsburg from Maryland Weights and Measures requested $1,500 for training. This request was
at first denied because it was to reimburse a trainer of a single private company to come to Maryland to
train inspectors on their equipment. Upon further questioning, it was revealed that several companies were
asked to come and train; however, only one company accepted this request. With this information the
request for $1,500 was approved. Will Wotthlie was notified that the request for these funds was approved;
Mr. Wotthlie recalled the request for the $1,500.

Steve Bommann from Colorado Weights and Measures requested $1,000 for books, DVDs and CDs for
training, and Jonathan Handy, also from the Colorado Weights and Measures, submitted an Expense
Reimbursement Form for AMC Training Funds for $272.78. A check was written for this amount to
Colorado Weights and Measures.

At the Interim Meeting in January, it was voted to give each of the four regions $2,000 for training.
Chairman Lewis reported that these funds were dispersed and read the letter that accompanied these
disbursements. A thank you letter from NEWMA was also read.

FILLING VACANT POSITIONS:

Steve Grabski accepted another one-year position on the PDC.

Rob Underwood accepted another five-year position on the L&R Committee.
Darrell Flocken accepted the Secretary/Treasurer position.

Robert Murnane accepted the Vice Chair position.

Paul Lewis accepted another five-year term on the AMC.

Rob Underwood accepted another one-year term on the AMC.

Steven Grabski accepted another two-year term on the AMC.

Kathleen Madaras accepted another two-year term on the AMC.
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Proposed changes to the by-laws and training fund guidelines were presented by Steve Patoray and Bob Murnane

and discussed.

NEW BUSINESS:

The PDC requested $1,000 to purchase video equipment to record training seminars. Bob Murnane made a motion
to give the PDC up to $1,000 to purchase video equipment for training. Steve Grabski seconded the motion, and

with no further discussion this motion was approved.

ADJOURNMENT:

With no further new business, Chairman Lewis adjourned the meeting at 1:55 p.m.

Respectfully submitted,

Paul Lewis, Chairman, AMC
Thefollowing individualswerein attendance:

Darrell Flocken — Mettler Toledo

Steven Grabski — Walmart

Christopher Guay — Procter and Gamble

Krister Hard af Segerstad — IKEA North America
Services, LLC

James Hewston — Scale Source

Paul Hoar — Agri Fuels, LLC/NBB

Paul Hoffman — Kraft Foods Global, Inc

Zina Juroch — Pier 1 Imports

Katherine Kirk — PETCO Animal Supplies Stores Inc.

Dennis Kolsun — H.J. Heinz, Co.

Robert Lagg — Southwest Research Institute

Steve Langford — Cardinal Scale Manufacturing Co.

Paul Lewis, Rice Lake Weighing Systems, Chair (2009)
Michael Gaspers, Farmland Foods, Inc, Vice Chair (2013)
Tom Herrington, Nestlé Foods, Secretary/Treasurer (2010)

Rob Underwood, Petroleum Marketer’s Assoc. (2009)
Chris Guay, Procter & Gamble, Chair (2010)

Dave Wankowski, Kraft Foods (2012)

Doug Biette, Sartorius North America (2012)

Darrell Flocken, Mettler-Toledo (2013)

Paul Hoffman, Kraft Foods (2013)

Associate M ember ship Committee

Paul Lewis — Rice Lake Weighing Systems

Kathleen Madaras — Fuel Merchants Association of
New Jersey

Kevin Mikoski — Irving Oil Terminals, Inc

Robert Murnane — Seraphin Test Measure

Pete O’Bryan — Foster Farms

Stephen Patoray — Consultants on Certification, LLC

Rebecca Richardson —- MARC IV Consulting

Alexander Schuettenberg — ConocoPhillips

Steve Steinborn — Hogan & Harson LLP

Rob Underwood — Petroleum Marketers

Sayandro Versteylen — PPI
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Report of the
L aws and Regulations Committee

Joe Gomez, Chairman
Las Cruces, New Mexico

Reference
Key Number

200 INTRODUCTION

This is the report of the Laws and Regulations Committee (hereinafter referred to as the “Committee”) for the
94™ Annual Meeting of the National Conference on Weights and Measures (NCWM). It is based on the Interim
Report offered in the NCWM Publication 16, “Committee Reports,” testimony at public hearings, comments
received from the regional weights and measures associations and other parties, the addendum sheets issued at the
Annual Meeting, and actions taken by the membership at the voting session of the Annual Meeting. The
Informational items presented below were adopted as presented when this report was approved.

Table A identifies the agenda items in the report 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. Voting items are
indicated with a “V” after the item number. Items marked with an “I” are informational. Items marked with a “D”
are developing items. The developing designation indicates an item has merit; however, the item is returned to the
submitter for further development before any further action is taken by the Committee. Items marked “W” have
been withdrawn from consideration. Table B lists the appendices to the report, and Table C provides a summary of
the results of the voting on the Committee’s items and the report in entirety.

This report contains recommendations to amend National Institute of Standards and Technology (NIST)
Handbook 130, 2009 Edition, “Uniform Laws and Regulations,” or NIST Handbook 133, “Checking the Net
Contents of Packaged Goods,” Fourth Edition (January 2005). Proposed revisions to the handbook(s) are shown in
bold face print by striking-out information to be deleted and underlining information to be added. New items
proposed for the handbooks are designated as such and shown in bold face print. Text presented for information
only is shown initalic print. When used in this report, the term “weight” means “mass.”

Note: The policy of NIST is to use metric units of measurement in all of its publications; however,
recommendations received by the NCWM technical committees have been printed in this publication as they were
submitted and, therefore, some may contain only reference to inch-pound units.

Subject Series

INTRODUGCT ION ..ottt sttt bbbt b et e bbb e b b e e bk e Rt ek b e s bk e st e et bt e bt e e e ebene s 200 Series
NIST Handbook 130 — GENEIAL ........ceiiireiiiriiirei et 210 Series
UNITOMM LAWS.....cec bRttt b en e 220 Series
Weights and Measures LaW (WIML) .......cvoveieiiieiieieieee ettt s ste e seesne e 221 Series
WEIGNMASTET LAW (WL ....ciiiiieitise sttt sttt sttt ettt sa et e sneena e e ense e snenns 222 Series

Engine Fuels and Automotive Lubricants Inspection Law (EFL) ......c.cccooevvviveieiincenieee e 223 Series
UNITOIM REGUIATIONS ...ttt bbb bbb et b et be e 230 Series
Packaging and Labeling Regulation (PLR) ........ccoiiriiiiiiiiereise et 231 Series

Method of Sale Regulation (IMSR).........ccuiiiiiiiiiiie e 232 Series

Unit Pricing ReguIation (UPR) ........coiiiiiiiiiiieiereete ettt 233 Series
Voluntary Registration Regulation (VRR) ........ccociiiiiiiiiiieee e 234 Series

Open Dating Regulation (ODRY) ........couiiiiiiirieieiisieieie sttt 235 Series
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Uniform National Type Evaluation Regulation (UNTER).........cccoiviiieiinieiniene e 236 Series
Engine Fuels and Automotive Lubricants Regulation (EFR)..........ccccevviiiieiinece e 237 Series
Examination Procedure for Price VerifiCation............cocoiiiiioiiiii e 240 Series
Interpretations and GUIAETINES. ..........ciiiriiiie bbb 250 Series
NIST HANADOOK 133ttt sttt sttt et et sbe st e s bease e s e e eebesbesbesbeeneereeneeeeneens 260 Series
OLNEN TTEIMS ..t b bt bbbt e b e bbbt bt e bt et et e bt b e s bt bt e b e e e e b e e b 270 Series
Table A
Index to Reference Key Items
Reference
Key Number Title of Item Page
200  INTRODUCTION .oiiiiiciitisieistesieese et stesestesaesessessesessessesessesaesessessesessessesessessesessessesessessesessessesessessansssessenes 1
232 METHOD OF SALE REGULATION ..ottt sttt ettt st st sneneenes 3
232-1 W  ATC Method of Sale Proposal Developed by the NCWM ATCSC ......cccvevevieieienese e 6
232-2 W  Original Recommendation for a Method of Sale Proposal for ATC Developed by the
2007 COMIMITEEE ...ttt sttt sttt b et b et et e st e st et e b e st et b e s et neene et 9
232-3 'V Method of Sale for Fireplace and Stove Wood, Flavoring Chips and Packaged Natural
L7 a Lo T OSSOSO P PRSPPSO 18
237 ENGINE FUELSAND AUTOMOTIVE LUBRICANTSINSPECTION REGULATION .....cccocecvrieneee 19
237-1 'V Revise Section 2.1. Gasoline and Gasoline-Oxygenate BIENdS............cccoooeeiircieiencienciieeee 19
260  NIST HANDBOOK 133 ....ceciiieiieiiiterieiestesietesteseesesteseesesteseesessessesessessesessessssessessesessessssessessesessessesessessesessenes 22
260-1 D  Guidance on Allowing for Moisture Loss and Other ReViSiONS..........cccoveieneiene s, 22
270 OTHER ITEMS—DEVELOPING ITEMS.....icci ittt sttt ste st sessestesessessessesessessssessenens 23
270-1 D  Amend Section 2.2.1. in Handbook 130, Uniform Engine Fuels Regulation — Premium
[T cT T I IV o] o] YT 24
270-2 D Fuels and Lubricants SUDCOMMITIEE (FALS) ....oovvvieiiceeeee e e 25
270-3 | PellEtiZEA 168 CrBAM ....c.eiuiitiiciiite ettt b ettt 26
270-4 D  Method of Sale and Engine Fuel Quality Requirements for Hydrogen .........ccccecevevvivvivivcvnennnn, 26
270-5 1 National Fisheries Institute — Net WeIght ISSUES .........cccveveicreierr s 29
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TableB
Appendices

Appendix Title Page
A GAO-08 1114 Motor Fuels: Stakeholder Views on Compensating for the Effects of Gasoline Temperature

on VVolume at the PUump (SeptemBDEr 2008)..........oiiiiiieieieie ettt bbb seesee e Al
B Alaska FUBI MEEFING PrOJECT........c.iiiiieie ittt sttt b e b e be b e et e eneeneesnenbesbesnea Bl
C Method of Sale Regulation: Automatic Temperature Compensation (Item 232-1 and Item 232-2) — Letters ... C1
D An Economic Analysis of the CEC Staff’s Fuel Delivery Temperature Study and the “Hot Fuel”

A 1T - 0T3S D1
E Engine Fuels and Automotive Lubricants Inspection Regulation: Section 2.1. Gasoline and Gasoline

Oxygenate BIends (ItemM 237-1) — LEIEI ....cveiieiee e et s e ettt e b e resraere e e e eeseenes El
F Table of Amendments and Editorial changes for Handbook 133, Checking the Net Contents of Package

GOOAS, FOUPtN EITION ....vceeicee bbbt n s F1
G Handbook 133, Checking the Net Contents of Packaged Goods, Fourth Edition — Proposed Amendments and

EdItOrTal CRANGES ..ottt bbbt bbb bbbt bbbt bbb bbb bt b e Gl
H Letter Submitted from the International Ice Cream Association to the Food and Drug Administration............. H1
| FDA Decision 0N Pelletized 168 CrBAM.........oiiiiii ittt ettt sttt e e et estesaesteaneeneeneeneeneesnea 11
J A Proposed Method of Sale and Quality Specification for Hydrogen Vehicle Fuel ..., J1
K Briefing by the Better SEafO0d BUFBAU............oiviiiiieiiece et K1

TableC
Voting Results
House of State
Reference K ey Representatives House of Delegates Results
Number
Yeas Nays Yeas Nays
232-3 15 19 24 9 Failed
237-1 32 3 33 2 Passed

Details of all [tems
(In order by Reference Key Number)

232 METHOD OF SALE REGULATION

Background and Discussion for 1tems 232-1 and 232-2 M ethod of Sale Regulation

(Items 232-1 and 232-2 were withdrawn)

Note: This or similar proposals, which have been on the Committee’s agenda for several years, were reviewed by
each of the regional weights and measures associations. The review process resulted in the submission of several
different proposals and numerous comments and suggestions for the Committee to consider. Everyone expressed
concern over the scope, cost, and impact of establishing a method of sale for petroleum products which required
temperature compensation. This subject was widely discussed by the NCWM at public forums dating back more
than 30 years. A similar proposal was made by NEWMA as recently as 2000, but the Committee withdrew it in
2001. NEWMA noted at that time that Pennsylvania, New Hampshire, Maine, and Canada permit temperature-
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compensated sales of products like home heating fuel and retail gasoline. Additional historic and background
information is available in previous editions of the Committee’s agenda. For recent discussions on this subject, see
Item 232-1 in the report of the 93 NCWM Annual M eeting (2008) (also available at www.nist.gov/owm). This
information is also available from NIST WM D on a searchable DVD, NIST Special Publication 979 “ Reports
of the National Conference on Weights and M easures 1905 to 2008,” (Spring 2009).

Background/Discussion: At the 2007 Annual Meeting, the Committee received 18 comments regarding this
proposal requesting it to be made Informational to allow the Committee time for additional study and deliberation.
The Committee believed the concerns of the commentators were valid, but these issues needed to be addressed by
the S&T and NTEP Committees. Additional studies of the method of sale proposal would not bring anything new to
the current recommendation that could not be addressed through further revisions next year. The Committee
believed adopting this proposal would provide guidance to policymakers and others currently considering action on
temperature compensation at the national, state, or local level. Jurisdictions opposing the proposal because their
state laws or their policies prohibited ATC would not be affected by the adoption of this method of sale. The
implementation of temperature compensation will be a slow process primarily because there is not an existing
nationally approved temperature-compensation device, and NIST HB 44 must be revised to set forth the
specifications, tolerances, and other technical requirements for this technology. NTEP will then need to undertake
this work, where needed. The Committee acknowledged that some states may move ahead with their own type
approvals (i.e., California) to allow for temperature compensation. The majority of the Committee believed the
proposed method of sale was ready for NCWM adoption as there was not a reasonable justification for delaying the
adoption of the proposal as presented. Therefore, the Committee recommended adoption of this item. This item
was subjected to a lengthy discussion at the general voting session and several issues were raised along with calls for
further study. The vote in the House of Representatives was 23 yeas and 16 nays while the vote in the House of
Delegates was 24 yeas and 16 nays; therefore, the item did not garner enough support to pass. When an item does
not clearly pass or fail under NCWM procedures, it is carried forward for reconsideration by the appropriate
committee.

2008 Activities, Interim and Annual M eeting

At the 2008 Interim Meeting in Albuquerque, New Mexico, the Committee considered the recommendations and
comments received from the consumer groups, petroleum marketers associations, and independent business
operators on this issue. The Committee received numerous written comments (refer to L&R Appendix A within the
report of the 93 NCWM Annual Meeting [2008]). During the open hearings, the Committee received comments,
opinions, and concerns from more than 36 attendees. Opponents of the regulation argue that it may put the small
business owners out of business due to the cost to retrofit their older equipment. A majority of the opposing
comments argued that consumers would pay more for fuel at the pump to cover the implementation of ATC and
these consumers would receive no benefit from the change in methods of sale. The comments also expressed
concern that weights and measures officials would burden their already strained resources because of the additional
time that would be needed to test pumps equipped with ATC. There was a recommendation that, if the proposed
method of sale were adopted, an exemption be included for the small business owner. Several speakers said the only
winners in ATC are the equipment and testing companies, lawyers, and lobbyists.

Supporting comments were received from a few state and local officials, an organization of independent truckers
and a consumer advocacy group. Supporters argued that consumers obtaining gas in “hot spots” are not getting what
they pay for when they purchase fuel. A few jurisdictions requested that the NCWM act to provide a uniform
national standard should retailers begin selling on the basis of temperature compensated deliveries in states where
the practice is permissive. Concern was voiced over the possibility that national uniformity in the method of sale of
fuels at retail will diminish if some jurisdictions allow temperature compensation at retail stations while others do
not. It was decided to make this item Informational, so that additional information and data could be received.

At the 2008 Annual Meeting in Burlington, Vermont, it was reported that the California Energy Commission (CEC)
is conducting a study entitled “AB868 Fuel Delivery Temperature Study.” One of the goals of this study will be to
determine what impact ATC will have on consumers, businesses, agencies, and the marketplace within the State of
California. The CEC advisory panel held three public meetings prior to the NCWM Annual Meeting in July.
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In September 2008, the Government Accountability Office (GAO) published a report to the Chairman of the
Committee on Science and Technology; House of Representatives on Motor Fuels “Stakeholder Views on
Compensating for the Effects of Gasoline Temperature on Volume at the Pump” (refer to Appendix A of this report
or view online at www.gao.gov/new.items/d081114.pdf). The GAO report summarizes that there is technology
available to compensate for the effects of temperature on gas volume but the costs to implement ATC remains
unclear. Benefits of ATC reflect improved measurement accuracy and greater equity between retailers and
consumers. For those that oppose ATC it is argued that the cost to upgrade existing equipment would pose an
economic hardship on retailers and there would be an increase in inspection and maintenance costs.

2009 Activities, Interim and Annual M eeting

During open hearings at the 2009 Interim Meeting in Daytona Beach, Florida, a trade association expressed concern
that the cost estimates in the CEC report are grossly understated. A California Agriculture Commissioner clarified
that within the CEC report there is no reference to the “hot fuel myth.” A weights and measures official commented
that temperatures do vary in regards to distribution points and refinery locations. A member of the Meter
Manufacturing Association recommended to the Committee that the reference to 15.56 °C be removed or revised for
technical reasons. The Committee believes that the U.S. petroleum industry will continue to use 60 °F for the
foreseeable future and that if it changes to Sl, that it will likely follow the international practice of using temperature
adjustment tables based on 15 °C.

The AB868 Fuel Delivery Temperature Study report was completed on March 12, 2009. The report can be viewed
at www.energy.ca.gov/2009publications/CEC-600-2009-002/CEC-600-2009-002-CMF.PDF.

The State of Alaska commissioned an independent ATC cost/benefit study. The final study was released on
July 5, 2009, and can be viewed at www.alaskafuelproject.com (refer to Appendix C for a summary of the study).
This study consisted of two surveys regarding a comparative analysis of the costs and benefits of selecting a gross
gallon versus a net gallon.

This item has been on the agenda for several years and deserves reconsideration by the full membership of the
NCWM. The Committee members reviewed available information and testimony and decided that the NCWM was
now in a position to make an informed decision on this issue. This is also a decision on which the entire
membership must have an opportunity to vote. The Committee decided that NCWM should provide a model law to
the states that allow ATC under existing laws. The Committee felt that presenting both the ATC Steering
Committee (ATCSC) proposal and the original 2007 proposal to the states was the best way to move forward. There
was limited attendance of fewer than 25 state representatives at the 2009 Interim Meeting. The Committee felt
strongly that each state should be involved with any action or vote taken on this proposal.

The Committee is recommending adoption of one of the proposals presented below. If Item 232-1 is adopted then
Item 232-2 will be withdrawn by the Committee. If Item 232-1 is not adopted, then Item 232-2 will be
recommended for adoption.

The first proposal is Item 232-1, which is the proposed method of sale, developed by the ATCSC (refer to L&R
pages 6 and 8 for additional background/discussion) and modified by the Committee. This proposal will permit the
use of ATC on a voluntary basis for 10 years and impose specific requirements on sellers who choose that option.
At the end of 10 years the proposal will require ATC to be used in all transactions. The 10-year delay will allow
industry flexibility in obtaining and using the equipment. This could potentially allow for a lower cost technology to
be introduced.

The second proposal, Item 232-2, which is the original proposal (refer to L&R pages 9 and 11 for additional
background and discussion), was first voted on in July 2007. This proposal will permit the use of ATC on a
voluntary basis if permitted by existing state laws and does not include any mandatory deadline.

The Committee learned from its Canadian Technical Advisor that international petroleum measurement is typically
conducted using 15 °C. The Committee believes that the U.S. Petroleum industry will continue to use 60 °F for the
foreseeable future, and, if the U.S. Petroleum industry changes to S, it will follow the international practice of using
temperature adjustment tables based on 15 °C, so the Sl values have been changed to 15 °C. In the following
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proposals, values are given at 15 °C and the customary units are given at 60 °F to recognize current practices in the
sale of petroleum. The word “permissive” was also stricken from the second proposal.

At the 2009 Annual Meeting in San Antonio, Texas, the Committee reviewed the data, reports and comments
received (refer to Appendix D for letters submitted). The Committee withdrew both Items 232-1 and 232-2 in their
entirety. Neither of these items will appear on future agendas unless a proposal is submitted by a Regional
Association. It was voted by the Conference that the following language appear as presented and no changes be
made after the Conference. The Conference adopted the following summary of the Committee’s assessment of the
comments received on these items and also agreed not to allow the Secretary editorial privilege.

The Committee heard over 45 comments during the open hearings on both 232-1 and 232-2. The
Committee reviewed all testimony, studies, letters, and past conference reports in making their decision.

There were very few proponents to ATC under 232-2. There were comments from State officials that they
would not support mandatory ATC but would consider supporting permissive ATC. A major reason to
have ATC would be to provide a model law for uniformity amongst the states. Those states that do not
want ATC could prohibit through law or regulation. A majority of the comments indicated that there
needed to be a way to make transactions transparent to consumers. A county sealer stated that the CEC
recommended that more research is needed and that temperature differences exist for retailers that are in
the same marketplace. A few comments were made that having temperature compensation would be the
most fair and equitable means for selling fuels.

The overwhelming majority of comments were opposing ATC. Primary reasons for the Committee’s
decision were conference consensus against ATC, economic cost factors, lack of benefit to consumers,
absence of uniformity in the marketplace, and the additional cost to Weights and Measures officials and
service companies. Due to the current economic situation, States currently have decreasing budgets which
limits their resources for additional testing time and equipment. Consumers may have to incur the cost for
the implementation of ATC and would have to deal with the possibility of fewer retailers in the
marketplace. There was also concern with retailers in rural areas and how this additional burden would be
a financial and economic hardship. Two studies, the California Energy Commission (CEC) study titled
“Fuel Delivery Temperature Study” and the “Alaska Fuel Metering Project,” were submitted. With the
release of the CEC study, it was documented that it was not cost beneficial for either consumer or industry.
A few stakeholders expressed that making it permissive and or mandatory would be anti-competitive.
There was concern about educating consumers on ATC. Consumers would have to know the difference
between purchasing gas in today’s market and an ATC market in order to make a value comparison.

232-1 W ATC Method of Sale Proposal Developed by the NCWM ATCSC
(This item was withdrawn)

Committee Recommendation: Amend the Method of Sale of Commodities Regulation in HB 130 by adding a new
Section 2.32. Engine Fuels and Non-Engine Fuels (refer to L&R pages 5 and 9 for background/discussion).

2.32. Engine Fuels and Non-Engine Fuels.

2.32.1. Definitions.

2.32.1.1. Engine fuel —any liquid or gaseous matter used for the generation of power in an internal
combustion engine.

2.32.1.2. Non-engine fuel. — any liquid or gaseous matter used for the generation of heat, power, or
similar uses.

2.32.1.3. Temperature correction. — the process of correcting volume measurements at any
temperatur e to an equivalent volume at a r efer ence temper ature.
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2.32.1.4. Net volume. —the volume after temper ature correction.

2.32.1.5.

Gross volume. — a volume measurement that has not been subject to temperature

correction.

2.32.2. Quantity.

2.32.2.1. Quantity, Wholesale Transactions.

(@)

(b)

(©)

Effective January 1, 2010, where not in conflict with other statutes or regulations all engine
fuels and non-engine fuels shall-may be sold, offered, or exposed for sale to wholesale
customerseither in termsof liguid volumein litersor gallonsor barrels, or in terms of liquid
volume automatically temperature corrected to 15 °C (60 °F) {45.56°C)-in liters or _gallons
or barrels.

Effective January 1, 2020, where not in conflict with other statutes or regulations all engine
fuels and non-engine fuels shall be sold, offered, or exposed for sale to wholesale customers
in terms of liquid volume automatically temperature corrected to 15 °C (60 °F) (15:56°2C)-in
litersor gallonsor barrels.

When engine fuels and non-engine fuels are sold temperature corrected to wholesale
customers:

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

(2) If_using a measured density, the seller shall maintain records of the density
determination for one year and shall make those records available for inspection by a
weights and measur es official on request during normal business hours.

(3) All primary indications of net volume guantities on measuring devices and all receipts,
invoices, bills of lading, and other transfer documents shall clearly and conspicuously
identify net volume quantities with the unit of measure and the terms “Volume
corrected to 15 °C” (60 °F).er“Volumecorrected t0 15.56 °C.~

(4) Unless otherwise agreed to by both the buyer and seller in writing, engine fuels and non-
engine fuels sold temperature corrected shall be sold in that manner over at least a
consecutive 12-month period.

2.32.2.2. Quantity, Retail Transactions.

(@)

(b)

(©)

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

gallons.

Effective January 1, 2020, where not in conflict with other statutes or regulations, all engine
fuels and non-engine fuels identified in Table 2.32.1. shall be sold, offered, or exposed for
sale to retail customers in terms of liquid volume automatically temperature corrected to
15 °C (60 °F) (15:562GY-in litersor gallons.

When engine fuels and non-engine fuels ar e sold temper atur e corrected to retail customer s:
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(1) Correction shall be made automatically for the fuel temperature based on the fuel
standard density and referencetablein Table 2.32.1.

& All primary indications on _measuring devices and all receipts, invoices, and other
transfer documents shall clearly and conspicuously identify net volume quantities with
the unit of measur e and the terms“ Volume corrected to 15 °C” or “Volume corrected to
GOzF.H g: “! lgllquE Eg:lfee-ted tg 35,56 O(;.H

(3) If afuel is sold temperature corrected from a measuring device at a business or fleet
location, all sales of the same fuel from that business or fleet location shall be sold
temperature corrected over at least a consecutive 12-month period.

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

Table 2.32.1. Reference Tables and Fuel Densitiesfor Temper ature Correction

Standard Fuel Density for

Reference Table for Wholesale Retail Transactions
Fuel or Retail Temperature ] ]
Correction (optional density for

wholesale transactions)

Gasoline, gasoline-
oxygenate blends
(3.7 mass per cent oxygen,

maximum), gasoline API| Table6b 62 API (730 kg/m®)
ethanol blends (10 volume
per cent maximum)

Diesdl Fuel (grade 2-D),
biodiesal blends (20 volume
per cent biodiesel, API Table6b 37 API (840 kg/m®)
maximum

Other fuelsTBD

(Added 2009)

Discussion/Background for 232-1 Automatic Temperature Compensation Steering Committee (ATCSC)
Background and Recommended M ethod of Sale

Background: The ATCSC held a meeting August 27 - 29, 2007, in Chicago, Illinois, to address issues associated
with potential implementation of ATC for retail motor fuel. Valuable input was received during that meeting from
marketers, manufacturers, consumers, and regulatory officials. Following the meeting, the ATCSC continued to
receive input from the four regional weights and measures associations.

It is not the charge of the ATCSC to endorse or oppose the implementation of ATC at retail. The ATCSC is tasked
with addressing issues associated with the implementation of ATC to assist the NCWM membership in coming to a
consensus on the issue. The proposals of the ATCSC reflect the Committee’s opinion on the best approach to ATC
if NCWM votes to implement it.

The ATCSC developed discussion points in forming a proposal for the Method of Sale Regulation. The discussion
points are documented in the report of the 93" Annual Meeting (2008).
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Discussion (ATCSC): The ATCSC believes that if temperature compensation is adopted for the retail sales of
refined petroleum products, then the ultimate goal is to have mandatory use of ATC to provide a single method of
sale. The time period before the mandatory use of ATC is a debatable point. The ATCSC recommends that
10 years after the adoption of an ATC method of sale, using temperature compensation should be mandatory.
During the first seven years after adoption, the use of ATC should be controlled by the individual states based upon
existing state laws and regulations. A relatively short period of time (two years) is suggested during which new
dispensers must be equipped with ATC capability before permissive use of ATC would be permitted. This will
allow station owners to decide, based on their business needs and plans, when to buy dispensers equipped with ATC
and this limits the time period during which they could not use the feature after being purchased. This requirement
should be placed in NIST HB 44, as a nonretroactive requirement, to address this design requirement.

The time period for the permissive use of ATC should be kept reasonably short to reduce the potential confusion that
may exist in the marketplace when both compensated and uncompensated sales occur. One year is a recommended
time period for the permissive use of ATC. The ATCSC discussed whether to have different implementation dates
for large and small service stations based upon throughput. The ATCSC recommends a single implementation date
for all service stations to reduce the time period during which gasoline and diesel fuel will be sold in compensated
and uncompensated volumes. A short time period must be provided for the permissive use of ATC, since time is
needed to activate the ATC equipped dispensers and to allow service companies and weights and measures officials
to test the accuracy of ATC dispensers.

Under this implementation plan, there will be a seven-year period of continued uncertainty regarding the legal
method of sale of these products. Some have argued that the lack of definitive language in setting a method of sale
means that any volume unit is acceptable, compensated or uncompensated. This is based on the principle that laws
proscribe activity. All other activities, not proscribed, are legal. Another interpretation is the broad policy change
made by the NCWM in 1969 and 1970 in adopting specific language on ATC use. Language in NIST HB 44 was
clear and directed specifically, and solely, to wholesale sales of petroleum products and for both wholesale and retail
sales of LPG products. The ATCSC believes that inevitably each state will have to resolve this issue, unless it is
resolved for us through currently pending federal class action suits.

10 Y earsfrom Date of Adoption by NCWM
I mplementation Option:

Status quo; companies may
NTEP pur chase dispenserswith ATC, but

approval use of the ATC featureis

controlled by individual states

€ all new retail fuel | Permissive | <€ effective date;
dispensers must be ATC Use mandatory use of
equipped with ATC Phase ATC

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

232-2 W Original Recommendation for a Method of Sale Proposal for ATC Developed by the
2007 Committee
(This item was withdrawn)

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

2.32. Refined Petroleum Products — Permissive Temper atur e Compensation.

2.32.1. Where not in conflict with other statutes or regulations, these products may be sold on the basis
of temper atur e-compensated volume.
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2.32.2. When products are sold on the basis of temper atur e-compensated volume:

() All sales shall bein terms ¢
liters or gallonswith the delivered volume ad| usted to 15 °C (60 °F)

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

2.32.3. Full Disclosur e Requir ements.

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

2.32.3.2. When a product is offered for sale on the basis of temper atur e-compensated volume, street
signs or_other advertisements of its unit price must clearly and conspicuoudy indicate that the
volume is temper atur e compensated.

2.32.4. Other Provisions.

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

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

Annotations:

1.

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

temperaturecompen&ited qallon is defined as 231 in° at a referencetemperature of 15 °C (60 °F)

When a product is sold on the basis of a temper atur e-compensated volume, it istypically called “ net”
or “net volume,” wher eas the volume before compensation is called the “gross’ or “grossvolume.”

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

Temperature Compensation may be abbreviated (e.q.,“ Temp Comp,” or “Compensated to 60 °F”")
in the interest of space aslong asits meaning isclear.

The seller is not prohibited from providing both gross and net gallons on receipts, invoices, bills of
lading or other documentation aslong asit is not misleading or deceptive.
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7. A “businesslocation” means a single outlet and should not beinter preted to mean all of the outlets or
locations that a business or company operatesin ajurisdiction.

Discussion/Background for 232-2: Temperature Compensation for Refined Petroleum Products and Other
Fuels Background and Discussion

Sources. The Southern Weights and Measures Association (SWMA), the Western Weights and Measures
Association (WWMA), and the Central Weights and Measures Association (CWMA).

Background: At its 2007 Interim Meeting, the Committee received correspondence from consumer groups and
other organizations and heard testimony from weights and measures officials, the petroleum industry (including the
American Petroleum Institute (API)), consumers and others regarding temperature compensation of refined
petroleum products. The Committee appreciates all of the data, discussion, and especially the high level of interest.
The Committee acknowledges the media attention this item has drawn, and the members were pleased to learn that
some agricultural commissioners and other policy makers, as well as some governors and state attorneys general,
have expressed interest in temperature compensation.

Proponents for the item spoke for a need to improve the accuracy of measurements of petroleum products because of
their cost and of the need to improve accountability. Opponents spoke to the cost of implementing temperature
compensation and the potential for confusion in the marketplace. The Committee was made aware of legislation
under consideration in Missouri and Texas that would establish different definitions for a gallon based on the
ambient temperature in various areas of their states. The Committee was especially sensitive to concerns expressed
by weights and measures inspectors about the potential cost and increased inspection time they may expend if
temperature compensation is allowed in all applications, especially at the retail level.

Comments Reviewed by the Committee at the 2007 Annual M eeting

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

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

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

The Committee duly considered the presentations, discussions, letters, data, media stories, comments received at
public hearings and in hallways, and the proposed legislation. The NCWM has posted this information and
information on the activities of its ATCSC at www.ncwm.net.

Following is a list of justifications for adopting a standard that will facilitate the implementation of an orderly yet
permissive approach to allowing broader use of temperature compensation in the marketplace:

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

e The use of dual-wall storage tanks and deliveries of fuel directly from refineries result in higher
temperature product.

e Awareness and concerns over the impact of temperature on the cost of fuel has come about at the same time
advances in technology such as electronics and software have made compensation possible in both new and
existing measuring devices at lower costs.

e Increased consumer requests that temperature compensation be used, especially in high volume deliveries,
for improved measurement accuracy.

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

After a thorough discussion and polling by its chairman, the Committee was unanimous that it would recommend to
the NCWM the adoption of a method of sale for refined petroleum products and other fuels. This would allow
industry the option of selling these products on the basis of temperature-compensated sales. The decision to submit
the permissive temperature-compensated method of sale for NCWM consideration was unanimous, the
representative from the CWMA supported going forward with the recommendation but did not agree with including
retail sales in the scope of the regulation. The Committee ultimately decided it was in the best interest of the U.S.
commercial measurement system if the NCWM adopted a standard that would provide guidance to states
considering legislation in this area; thus, supporting the work of the Specifications and Tolerances Committee, the
National Type Evaluation Program (NTEP), and others to develop technical requirements and test procedures for
both type approval and field testing for devices equipped with temperature compensation. The Committee believed
those efforts were critical to facilitating the introduction of temperature compensation to the marketplace, especially
in NTEP states as the NCWM learned there were no retail motor-fuel dispensers available with Certificates of
Conformance that included temperature compensation functions.

At the 2009 Interim Meeting the L&R Committee dealt with various topics and considerations when addressing the
development of this proposal. These items are documented in the 93" Annual Meeting Publication 16 (2008). The
Committee agreed that the metric equivalent reference temperature of 15.56 °C would be changed to 15 °C and the
word “permissive” would be stricken from the proposal.

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

Central Weights and M easures Association (CWMA): This is an excerpt from the report of the CWMA'’s Laws

and Regulations Committee, which considered this item at its 2007 Interim Meeting in Bettendorf, lowa, on
September 16 - 19, 2007. (Full report is available at www.ncwm.net/central/lr/Ir_2007_interim.doc.)
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The CWMA L&R Committee reported that it received:

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

At the CWMA 2008 Annual Meeting, the L&R Committee recommended that this item continue to remain
Informational. They heard from an industry representative that this item does not resolve the issue of consumers
being shorted at the pump. This representative further commented that there are alternative methods for measuring
BTU contents, but does not support these alternative methods. A regulatory official opposed the word “permissive.”

At the CWMA Interim Meeting held September 14 - 17, 2008, in Rock Island, Illinois, the CWMA L&R Committee
continued to oppose the word “permissive” in the current language of this proposal. In addition, they would like to
review the GAO and CEC reports to assess their relevance.

At the CWMA 2009 Annual Meeting held May 2 - 6, 2009, in St. Louis, Missouri, the Committee recommended
that both 232-1 and 232-2 be opposed based upon extensive comments from petroleum marketers and state officials
heard in their open hearings. There were two concerns that were specifically discussed in 232-2; the first concern
was the removal of the word “permissive” from the title while the proposal states that “products may be sold on the
basis of temperature-compensated volume.” The second concern was the lack of density values for the products in
the proposal.

Statements were made that permissive ATC would prevent uniformity in the sale of engine fuels and non-engine
fuels. ATC would not provide transparency in retail transactions and may cause consumer confusion. An industry
representative commented that the science of temperature compensation is not relevant to the discrepancy of energy
content caused by the varying concentrations of ethanol. There were comments made in support of this item.
Members feel that the NCWM is the appropriate place to make decisions regarding ATC rather than it being
mandated by either Congress or individual state legislatures.
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Northeastern Weights and M easures Association (NEWMA): This is an excerpt from the report of the Laws and
Regulations Committee meeting held at that association’s 2007 Interim Meeting in Springfield, Massachusetts, on
October 9 - 10, 2007.

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

At the 2008 NEWMA Annual Meeting this issue was discussed extensively. NEWMA would like to see wording
developed in the method of sale to assist states where ATC is prohibited by state law or regulation. In the past,
NEWMA had recommended a method of sale of gross gallons at retail only. They would like to have further
development of the method of sale of gross gallons at retail. This could possibly be reviewed as a separate item.

NEWMA held their 2008 Interim Meeting October 15 - 16 in Springfield, Massachusetts. Members discussed the
viability of submitting a proposal to NCWM to mandate that all sales of retail motor fuel be sold by “gross gallons”
(ambient temperature). This would counter the argument “if it is not prohibited, then it is permitted.” Also, it would
exempt states which choose to permit ATC. The consensus of NEWMA is that ATC should be a “state issue.”
Although the majority of members would be comfortable with this, it was debated whether the “timing” of such a
proposal may be premature. The debate resulted with a consensus to develop the proposal and postpone any action
with it until the California (CEC) study is complete.

The GAO report was released in October 2008, and after reviewing this report, NEWMA members were
disappointed by its conclusion. Comments within the report included “the continued uncertainties outlined by the
GAO support the argument that no action be taken to adopt Automatic Temperature Compensation.” NEWMA
recommends that this item remain Informational.

At the 2009 NEWMA Annual Meeting, May 11 - 14, 2009 the regional members opposed both Items 232-1
and 232-2. A recommendation was made by the Committee that both items be withdrawn. The Committee
discussed the CEC report which concluded that “ATC should not be required since the results of the cost benefit
analysis show a net cost for consumers.” A state official commented that the L&R has not demonstrated how the
marketplace will be different with ATC. An industry representative commented that new gasolines will have
varying BTU’s and mandating ATC will not balance out the BTU difference.

A recommendation was made by the Committee that both 232-1 and 232-2 be withdrawn and replaced with the
attached language prepared by Ross Andersen, NewYork, (see proposal below). This proposal will create a method
of sale for motor engine fuels and heating fuels that will require all retail sales be measured in gross gallons.

Proposal to amend NIST Handbook 130, Method of Sale Regulation to create a method of sale for fuels.

2.XX. Engine Fuelsand Heating Fuels

2.XX.1. Definitions.

2.XX.1.1. Engine Fuel. —any liquid used for the generation of power in an internal combustion engine.
This does not include any substance that must be kept under pressure or maintained at cryogenic
temperatures to remain in the liquid state.

2.XX.1.2. Non-engine Fuel. — any liquid matter used for the generation of heat, power, or similar uses.
This does not include any substance that must be kept under pressure or maintained at cryogenic
temperatures to remain in the liquid state.
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Gross Volume. —the volume of a liquid at the conditions at the time of sale.

2.XX.1.4.

Net Volume. — the volume of a liquid after correction for temperature expansion/contraction to

the reference temperature.

2.XX.2. Declaration of Quantity.

2.XX.2.1.

Retail Transactions. — Engine fuels and non-engine fuels shall be sold or offered for sale at

2.XX.2.2.

retail in units of gross volume, except for individual transactions of 6000 liters (1500 gallons) or
more where the buyer may request to purchase in units of volume corrected to 15.56 °C (60 °F).

Wholesale Transactions. — Engine fuels and non-engine fuels shall be sold or offered for sale

2.XX.2.X.

in_units of gross volume or in units of volume automatically corrected to 15.56 °C (60 °F).
Factors for correction shall be those in ASTM D1250 Table 6b or other suitable reference
source.

(Optional permissive use of temperature correction) Specific Retail Transactions. —

2.XX.2.Y.

(Describe the specific product or type of retail transaction here) shall be sold or offered for sale
in units of gross volume or in units of net volume automatically corrected to 15.56 °C (60 °F).
The following density factors shall be used in automatic temperature compensating equipment
for all transactions under this subsection:

(a) (Name or type of fuel for each fuel) and (density factor in API gravity, kg/m®, or g/cm®).
(Add additional items (b), (c), etc. to this list as necessary.)

(Optional mandatory use of temperature correction) Specific Retail Transactions. —

(Describe the specific product or type of retail transaction here) shall be sold or offered for sale
in units of volume automatically corrected to 15.56 °C (60 °F). The following density factors
shall be used in automatic temperature compensating equipment for all transactions under this
subsection:

(a) (Name or type of fuel for each fuel) and (density factor in API gravity, kg/m®, or g/cm®).
(Add additional items (b), (c), etc. to this list as necessary.)

2.XX.3. Receipt, ticket, or salesinvoice.

2.XX.3.1.

Retail transactions, gross volume. — If the seller provides the buyer a receipt, ticket or sales

2.XX.3.2.

invoice, it shall declare the gross volume delivered and the appropriate unit of volumetric
measure used (liter, gallon, barrel, etc).

Retail transactions, net volume. — If the seller provides the buyer a receipt, ticket or sales

2.XX.3.3.

invoice, it shall declare the net volume delivered with the appropriate unit of volumetric
measure (liter, gallon, barrel, etc), and the statement “volume corrected to ” with the blank
being filled in with the reference temperature, e.q. “volume corrected to 60 °F”. In the case of a
single transaction exceeding 6,000 liters (1,500 gallons) being sold on a net basis as provided in
subsection 2.XX.2.1., the seller shall provide a receipt, ticket or sales invoice as described in
this section, and the seller shall also declare the density of the fuel, the fuel temperature at time
of sale, and the gross volume with appropriate unit of measure.

Wholesale transactions, gross volume. — The seller shall provide a delivery receipt, ticket or

2.XX.3.4.

sales invoice to the buyer declaring the volume delivered and the appropriate unit of volumetric
measure used.

Wholesale transactions, net volume. — The seller shall provide a receipt, ticket or sales invoice

to the buyer declaring the net volume delivered with appropriate unit of measure, the density of
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the fuel, the fuel temperature at time of sale, and the gross volume with appropriate unit of
measure. The net volume shall be clearly designated either “net at ” or “volume corrected
to ” with the blank filled in with the reference temperature.

2.XX.4. Additional requirements.

2.XX.4.1. All transactions, gross volume. — The seller shall not use external sources of heat to expand the
volume of fuels sold on a gross volume basis. This includes any application of heat to the
product, using dark colors on above-ground storage tanks to increase absorption of solar energy,
or similar acts.

2.XX.4.2. Retail transactions, net volume.

(@) All sales at a business location shall be in net volume units on a continuous basis. A
“business location” means a single outlet and should not be interpreted to mean all of the
outlets or locations that a business or company operates in a jurisdiction.

(b) The seller shall clearly and conspicuously indicate “ATC” in association with unit price
advertisements to indicate that the sales are being made on a net volume basis.

2.XX.4.3. Wholesale transactions, net volume. — All sales to a particular buyer in net volume units shall
be in those units for a continuous 12-month period unless otherwise agreed to by the parties in

writing.

Justification for the proposal: The California Energy Commission (CEC) Fuel Delivery Temperature Study has
shown that mandatory ATC for RMFDs is an overwhelming net negative for consumers. In keeping with that
reality, their fourth recommendation to the California Legislature suggests clarifying the statute. The obvious
interpretation of that recommendation would mean mandating gross gallon sales. The proposal above is one attempt
to do that in the form of a Method of Sale Regulation.

Because of the number of combinations involved, the regulation is fairly complicated. There are definitions in the
first section, methods of sale in the second, and requirements for receipts in the third and general requirements for
gross and net sales in the fourth. This section includes prohibition on artificially heating product to expand volume
when using gross volume sales.

The proposal includes two optional sections in 2.XX.2. that permit states to either permit net sales at retail, or
mandate it, for specific types of fuels or applications. This provides flexibility to states that already permit net sales
for some products or applications. As the state adopts the optional section of their choice, they fill in the blanks
accordingly. For example, if a state wanted to permit net sales of home heating fuels delivered from a vehicle tank
meter, they could add that as 2.XX.2.3. to do that and specify product densities for #1 oil or kerosene, #2 oil and
#4 oil. They may also wish to include densities for B100 and various biodiesel blends or include them under other
product densities.

NEWMA believes this proposal would:

Offer clarity of the statue as the CEC recommended

Retain voluntary ATC usage at wholesale

Retain mandatory gross retail sales and prohibit artificial heating

Provide options for an individual state to specifically mandate or permit ATC for specific applications

e Permit the S&T Committee to complete its work on ATC specifications and tolerances

o Eliminate the apprehension that NCWM members have towards adopting S&T ATC items because of the
concern that their inclusion into HB 44 would constitute a “method of sale”

e Permit NTEP to develop test criteria and checklists, and start certifying ATC devices

e Erase the void that exists in states that neither allow nor prohibit ATC.
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NEWMA also believes the proposal does not close the door on ATC. NEWMA projects that it would facilitate ATC
upgrades if and when the economics are feasible to consider ATC. It also would permit manufacturers to include
ATC options to NTEP CC’s in anticipation of future regulatory changes.

Western Weights and Measures Association (WWMA): The WWMA had an Annual Meeting
September 9 - 13, 2007, in Lake Tahoe, Nevada. It voted to recommend that the Committee move a modified
version of the original proposal forward as a Voting item at the 2008 NCWM Annual Meeting. The WWMA
recommended removal of the term “Permissive” from the title in Section 2.30. Refined Petroleum
Products - Temperature Compensation. The full report is available from NIST WMD.

The WWMA held their Annual Meeting in Anchorage, Alaska, September 7 - 11, 2008. It was recommended that
this item continue to remain Informational. The WWMA would like to review the CEC report upon completion. It
was requested from an industry representative that NCWM work on developing a temperature statistical analysis and
to define “what is the problem” and “what is the solution” to this issue. Industry voiced concern on the cost of
implementing ATC and how it will affect the retailers and consumers. On the other hand, a state W&M official
expressed that something should be in place for when ATC does become available and used in the marketplace.

Southern Weights and Measures Association (SWMA): The SWMA held its Annual Meeting
October 21 - 24, 2007, in Little Rock, Arkansas. It voted to recommend that the Committee move a modified
version of the original proposal forward as a Voting item at the 2008 NCWM Annual Meeting. The amendments
and other changes proposed by the SWMA are presented below. (The full report is available from the NIST L&R
Technical Advisor.)

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

SWMA recommendation to the NCWM L&R Committee:
1. Remove the word “Permissive” from the title of the proposed method of sale for ATC.
2. Divide the item into two separate proposals.
a. For retail motor-fuel dispensers marked to deliver less than 30 gal/min, make it Developmental and
recommend that the NCWM ATC Steering Committee lead or coordinate a study to determine if the

cost/benefit justifies the implementation of ATC.

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

i.  Amend Section 2.30.2. to read: When products are sold on the basis of temperature-compensated
volume through Loading-Rack Meters, Vehicle-Tank Meters and Retail Motor-Fuel Dispensers
marked to deliver 30 gal/min or more.

ii. Addanimplementation date of 10 years from date of adoption.

The SWMA held its Annual Meeting in Atlanta, Georgia, October 5 - 8, 2008. The SWMA Committee supports this
item to remain Informational until they can review the CEC report that is to be released.

232-3 V Method of Salefor Fireplace and Stove Wood, Flavoring Chips and Packaged Natural Wood

(This item neither passed or failed and was returned to Committee)

Source: Southern Weights and Measures Association (SWMA)

Background: A state cited a company in violation of their net quantity contents labeling for flavoring chips. This
citation also led to this company’s product being removed from sale. The company was also advised to review all
its packaging and labeling for compliance with NIST HB 130 regulations. The company requested assistance from
NIST WMD on the appropriate unit of metric measure for their flavoring chip packaging. Upon review it became
apparent that the regulation lacked clarity for the proper unit use of metric measure by volume. When a quantity
statement for cubic meter is carried out to three decimal points, it has limited meaning and is likely not useful in
making value comparisons.

In HB 130, Method of Sale Regulation, Section 2.4.3.(d) states that flavoring chips shall be sold by volume, but it
falls short of saying which volume units are required. Most packers also refer to Section 2.4.3. Quantity; where the
guidance implies that it must be sold by the cubic meter. This permits the Method of Sale to be in conflict with
Uniform Packaging and Labeling Regulation (UPLR) Declaration of Quantity for Consumer Packages Rule of 1000.
Using cubic centimeters puts packers in conflict as well. Most states, if not all, give precedent to UPLR over the
Method of Sale.

This item was presented at NCWM 2008 Annual Meeting and at all of the regional meetings.

At the 2009 Interim Meeting it was requested to add the words “up to one cubic foot” after the words cubic inches.
The Committee agreed to modify the proposal and move it forward for a vote at the 2009 Annual Meeting.

At the CWMA 2009 Annual Meeting held in St. Louis, Missouri, on May 3 - 6, 2009, the NIST Technical Advisor
recommended that the proposal be changed in Section 2.4.3.(a) to read as ...fractions of liters-cubic-meters. A state
regulator stated that the proposal conflicts 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 L&R Committee did not
feel that there is a conflict. The Committee supports this item for the following reasons: “A precedent has been
established for use of liters in dry measure (e.g., mulch), traditional industry practices utilize liters as their method of
sale, it provides a better value comparison, and it would remove the current conflict with violation of the
Rule of 1000 when cubic meters are used.”

At the 2009 NEWMA Annual Meeting held in South Portland, Maine, May 11 - 14, 2009, the Committee supported
this item along with the recommended changes from the NIST Technical Advisor. The NIST Technical Advisor
recommended that the proposal 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.
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At the 2009 Annual Meeting in San Antonio, Texas, there was discussion that this proposal needs additional review
by the Committee for editorial changes. The proposal is not clear and precise as presently submitted. It was
recommended that the term “fraction of liters and cubic feet” be given consideration. This proposal is being
returned to the Committee for additional clarification.

Committee Recommendation: 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:

(@) Packaged natural wood. — Natural wood offered for sale in packaged form in quantities less than
0.45 m® (Y5 cord or 16 ft°) shall display the quantity in terms of eubie-metersliters, to include-decimat
fractions of cubic meters; or cubic feet cubic inches up to one cubic foot, to include fractions of a
cubic feet-foot.

{A-mended 200X}

(b) Artificial compressed or processed logs. — A single fireplace log shall be sold by weight, and packages
of such individual logs shall be sold by weight plus count.

(c) Stove wood pellets or chips. — Pellets or chips not greater than 15 cm (6 in) in any dimension shall be
sold by weight. This requirement does not apply to flavoring chips.

(Amended 1976 and 1991)

(d) Flavoring chips. — Flavering chips-shall-be-sold-by-velume. Flavoring chips offered for sale in
packaged form in guantities less than 0.45 m* (Yscord or 16 ft°) shall display the guantity in
terms of liters, to include fractions of liters, cubic feet, or _cubic inches up to one cubic foot, to
include fractions of a cubic foot.

(Added 1998)-(Amended 200X}

Note: In determining the appropriate M ethod of Sale, a clear distinction must be made as to whether the
wood is being sold primarily as fuel (some wood is sold as fuel but flavoring is a byproduct) or strictly a

wood flavoring.

tAdded 200X}
237 ENGINE FUELS AND AUTOMOTIVE LUBRICANTS INSPECTION
REGULATION

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

Background: The original proposal of changes for Section 2.1. of the regulation was based on the belief by some
members of the Subcommittee that there is ambiguity in the current regulation and a lack of acceptance of the
current requirements by some states (refer to Item 237-2 in the report of the 93" Annual Meeting in 2008). Some
members of the Subcommittee believed that a uniform regulation should include a set of enforceable limits that
provide consumer protection, yet build a bridge to the future predominance of blend stock use.

Discussion: The Fuel and Lubricants Subcommittee had met at the 2007 Interim Meeting in Jacksonville, Florida,
to undertake a review of a number of significant issues related to fuel standards. One of their projects was to review
and update the Uniform Engine Fuels, Petroleum Products, and Automotive Lubricants Regulation in NIST HB 130.
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The Subcommittee met at the 2007 NCWM Annual Meeting and continued its work on a number of items including
a substantive revision of the fuel ethanol labeling requirement that the NCWM adopted at that meeting.

The Subcommittee met again on December 5, 2007, at the ASTM International (ASTM) meeting in Phoenix,
Arizona, and considered proposed amendments to Section 2.1. as shown below but a consensus agreement could not
be reached at that meeting. The Subcommittee held a conference call on January 15, 2008, to complete its work on
the draft revisions of the law and regulation and to consider the proposed revisions to Section 2.1. After extensive
deliberations, a consensus agreement on the proposed revisions to Section 2.1. could not be obtained.

At the 2008 Interim Meeting, comments were made during the open hearings where stakeholders voiced their
concerns that this item is not ready to move forward. Stakeholders would like this item to go back to FALS for
additional work on the language. The L&R Committee voted to make this item Informational and requested that the
Fuel and Lubricants Subcommittee reconsider this issue. If the Subcommittee can resolve its differences on the
proposal, it can submit amendments to this section as part of the revision to the Engine Fuels and Automotive
Lubricants regulation under Item 237-1 above (refer to L&R Appendix B from the report of the 93 NCWM Annual
Meeting (2008) for written comments received on this item). This item was sent to the full Laws and Regulations
Committee for consideration at the 2008 Interim Meeting on the recommendation of NIST’s Technical Advisor and
with the agreement of the FALS Chairman. The section must be reviewed by the NCWM because the current
language may be in conflict with federal fuel waiver provisions.

At the 2008 Annual Meeting in Burlington, Vermont, the Committee received one written comment (refer to L&R
Appendix B from the report of the 93" NCWM Annual Meeting (2008) for the written comment received on this
item). This section will continue to remain Informational until additional information is received from the FALS.

At the CWMA 2008 Interim Meeting it was commented that the proposal needs clarification to identify that the
regulation applies to blends containing up to 10 volume percent ethanol. They voiced this concern due to the
emerging use of ethanol blends between 10 % and 70 %. The CWMA L&R Committee recommends this item
remain Informational until the FALS can reach consensus.

At the 2009 Interim Meeting in Daytona Beach, Florida, Ron Hayes, the FALS Chairperson, provided a new
proposal that was developed by the FALS. The differences in the proposal from that published in Publication 15
(2009) and the new proposal included in this publication are stated below:

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

o Explicitly restricts this section to sub-similar fuels and existing EPA waivered blends.

o Modifies Classes 1 -5 minimum V/L values except for high elevation areas. High elevation areas are
based on ASTM D4814 FIG. X1.2 Reduction in Vehicle Antiknock Requirements for Altitude.

e Provides the T50 and V/L offsets to all fuels containing ethanol, including refinery blends, CBOB, and
sub-octanes. Note that the Class 5 minimum was raised from the previously published values of 37.0 °C
(99 °F) to a more strict value of 39 °C (102 °F) as a compromise to negative votes.

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

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

e Editorial work to remove redundancies and all ambiguity from the rule.

Comments were heard at the 2009 Interim Meeting that supported the proposal submitted by FALS. Many attendees
commended Ron Hayes (Missouri) and Randy Jennings (Tennessee) for their hard work in preparing this proposal.
Randy noted that this proposal is less ambiguous and it provides consumer protection and a bridge to the future. A
state expressed concern for blends in the 30 % to 40 % range. However, this proposal is only for blends up to 10 %.
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At the 2009 CWMA and NEWMA Annual Meetings both regions fully supported this item.

The Committee received no opposition to the item prior to or at the 2009 Annual Meeting (refer to Appendix E for
comments submitted).

Committee Recommendation: Amend Section 2.1. of the Uniform Engine Fuel, Petroleum Products, and
Automotive Lubricants Regulation by replacing the current text with the following:

Section 2. Standard Fuel Specifications (See NIST Handbook 130, 2009 Edition, page 172)

2.1. Gasoline and Gasoline-Oxygenate Blends

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

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

2.1.3. Gasoline-Ethanol Blends. — When gasoline is blended with 1to 10 volume percent ethanol, the
ethanol shall meet the requirements of ASTM D4806 and the blend shall meet ASTM D4814 with the
following per missible exceptions:

2133—(a) The maximum vapor pressure shall not exceed the ASTM D4814 limits by more than
1.0 psi for:

213-3+1—(1) Only 9 to 10 volume percent ethanol blends from June 1 through September 15.

21332-(2) All blends of 1to 10 volume percent ethanol from September 16 through
May 31.

2332—(b)  Until May 1,2012, or until ASTM D4814 incorporates changes to the 50 volume
per cent evapor ated point to account for the volatility effects of up to 10 volume percent
ethanol, whichever occurs earlier, the distillation minimum temperature at the
50 volume percent evaporated point shall not be less than 66 °C (150 °F) (see Notes 1

and 2).

2+33—(c) Until May1,2012, or until ASTM D4814 incorporates changes to the vapor lock
protection minimum temperature for Classes 1 - 5 to account for the volatility effects of
up to 10 volume percent ethanol, whichever occurs earlier, the minimum temperature
for a Vapor-Liquid Ratio of 20 for the applicable vapor lock protection class for
gasoline-ethanol blends shall be as follows (see Notes 1 and 2):

(1) _Class 1 shall be 51-5-54 °C (425-129 °F)

(2) Class 2 shall be 49-0-50. °C (420-122 °F)

(3) Class 3 shall be 45-:0-47 °C (H13-116 °F)

(4) Class 4 shall be41.5°C (107 °F)

(5) Class 5 shall be 39.0 °C (102 °F)

(6) Class 6 shall be 35:0°C (95 °F)
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All gasoline _and gasoline-ethanol blends sold in AreaV (as shown in ASTM D4814
Appendix Fig. X1.2) shall meet the vapor lock protection minimum temperatures in
ASTM D4814.

NOTE 1: The value for the 50 volume percent evaporated point noted in Section 2.1.3.(b) and the values for
Classes 1, 2, and 3 for_the minimum temperature for a Vapor-Liquid Ratio of 20 in Section 2.1.3.(c) are now
aligned and identical to those that are being published in ASTM D4814-09b and apply equally to gasoline and
gasoline-ethanol blends. In future editions of NIST Handbook 130, Section 2.1.3.(b) will be removed editorially
and the referenceto Classes 1, 2, and 3in Section 2.1.3.(c) will be removed editorially.

NOTE 2: The temperature values (e.g., 54 °C, 50. °C, 41.5°C) are presented in the format prescribed in
ASTM E29 “Standard Practice for Using Significant Digits in Test Data to Determine Conformance with

Specifications.”

For additional information contact: Ron Hayes, Chairperson FALS, phone: (573) 751-2922 or e-mail:
ron.hayes@mda.mo.gov.

260 NIST HANDBOOK 133
260-1 D Guidanceon Allowing for Moisture Lossand Other Revisions
(See Item 270-2 and 270-3 in the Report of the 93" Annual NCWM Meeting in 2008)

Background: At the 2009 Interim Meeting in Daytona Beach, Florida, the NIST Technical Advisor gave a
presentation to the moisture loss work group (MLWG) titled “NIST Handbook 133 Checking the Net Contents of
Packaged Goods — An explanation of its statistical requirements and approaches to allowing for moisture loss from
packaged goods.”

The MLWG also reviewed draft changes it has developed to revise and update the 4™ Edition of NIST
Handbook 133 “Checking the Net Contents of Packaged Goods” 2005. Some of the changes were developed to
improve the guidance on making moisture allowances. Listed below is a table of proposed corrections and revisions
for review. It was requested that comments or concerns regarding the draft changes be submitted into the NIST
Technical Advisor. It was recommended that the states distribute this document to interested parties within their
state for comment. The MLWG will meet Sunday, July 12, 2009, at the Annual Meeting in San Antonio, Texas, to
consider any comments received prior to the meeting.

The United States Department of Agriculture (USDA), Food Safety and Inspection Service (FSIS) issued a final
ruling on 9 CFR parts, 317, 381, and 442 (refer to Table B, Appendix B) “Determining Net Weight Compliance for
Meat and Poultry Products” which state the procedures set forth for determining “net weight compliance.” This rule
which requires the use of the 4™ Edition of NIST HB 133 “Checking the Net Contents of Packaged Goods” for use
in all inspections of packages of meat and poultry products subject to federal law and USDA regulations effective
October 9, 2008. Therefore, the incorporated provisions of NIST Handbook 133 do not serve merely as compliance
guidance, but are a part of the meat and poultry products inspection regulations.

To be consistent with this final rule, state and local officials must determine net weight compliance for meat and
poultry products, including single-ingredient, raw poultry, in a manner that includes the free-flowing liquids as part
of the product and not part of the tare weight.

The MLWG updated NIST HB 133 Section 2.3. “Basic Test Procedure” to be consistent with 9 CFR parts, 317, 381,
and 442. That means removing any reference to the “wet tare” method for determining net weight of USDA
restricted products, since FSIS considers free-flowing liquid to be part of the product.

At the CWMA 2009 Annual Meeting held May 3 - 6 in St. Louis, Missouri, the Committee recommended support of
this item after reviewing the current proposed revisions to HB 133.. Comments documented during open hearings
included the following recommendations from an industry representative: Chapter 1-3 — add “compliance” to the
reasons listed since manufacturers “overpack” to meet current regulations; Chapter 1-2 — “moisture” should be
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inserted in front of allowance (last paragraph of L&R - C5; there is a need to recognize that other products may be
subject to moisture loss for which allowances have not been established; Chapter 2-3 and Chapter 2-5 — the dates
referenced can be removed since they are already in the past. The representative cautioned that this proposal does
not “finish” the issue with moisture loss. There are two questions which remain: 1) What guidance can be provided
for manufacturers with products other than those listed 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. He recommended that the proposal be moved to
Informational. He acknowledged that Handbook 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 not to accept the recommendation of the Committee and
recommended the item be made Informational.

At the 2009 NEWMA Annual Meeting, held May 11 - 14,2009, in South Portland, Maine, the Committee
recommended support of this item. The group discussed the meaning of “editorial” and agreed that due to the
volume of changes being recommended, the correct process is to review all comments received, and then have a
vote on them by NCWM. A state official suggested that the document be distributed over the NIST Commaodities
Server List. A recommended change to HB 133 Chapter 3, Section 2.6. specifically references the use of glaze with
frozen seafood products. It was suggested that wording include other glazed products such as frozen chicken
(i.e., glazed chicken wings).

At the NCWM 2009 Annual Meeting in San Antonio, Texas, the MLWG met on July 12. The NIST Technical
Advisor informed the Committee and the MLWG that the draft HB 133 was sent out mid-May 2009 on the Weights
and Measures Directors, NCWM HB 44 and Commodities list servers, and e-mailed to interested stakeholders,
MLWG attendees, and trade associations. Additional comments and recommendations received were distributed to
the Committee.

Handbook 133 was reviewed in its entirety by the MLWG. Current changes and recommendations to HB 133 are
reflected in Appendix F. State Directors voiced concern that they had not had ample time to thoroughly review and
evaluate the changes. A working draft document of Handbook 133 is located in Appendix G.

Committee recommendation is to keep this item Informational. NIST will incorporate changes from the July 12
MLWG meeting. NIST will disseminate this information to all stakeholders using their contact point information
system and list servers (W&M Directors and the NCWM HB 44 and Commodities list server).

270 OTHERITEMS—-DEVELOPINGITEMS
INTRODUCTION

The NCWM established a mechanism to disseminate information about emerging issues which have merit and are of
national interest. Developing items have not received sufficient review by all parties affected by the proposals or
may be insufficiently developed to warrant review by the NCWM L&R Committee. The Developing items listed
are currently under review by at least one regional association, subcommittee, or work group (WG).

The Developing items are marked according to the specific NIST handbook into which they fall — HB 130 or
HB 133. The Committee encourages interested parties to examine the proposals included in the appendices and to
send their comments to the contact listed in each part.

The Committee asks that the regional weights and measures associations, subcommittees, and WGs continue their
work to 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 D Amend Section 2.2.1. in Handbook 130, Uniform Engine Fuels Regulation — Premium Diesel
Lubricity

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

Background/ Discussion: (Refer to the NCWM 93" Annual Meeting (2008) for background information on this
Item.) A member of the petroleum industry believed the test and associated tolerances for lubricity on premium
diesel specified in Section 2.2.1.(d) were inconsistent with that for regular diesel. Effective January 1, 2005, the test
tolerance for regular diesel lubricity was the ASTM D6079 reproducibility of 136 um (see ASTM D975-04b). The
NCWM chose to accept the ASTM reproducibility limits for all diesel (D975) and gasoline (D4814) properties (see
Section 7.2.2. Reproducibility), but chose a different reproducibility limit for premium diesel lubricity without
providing any explanation as to why the ASTM reproducibility limit was insufficient. If the NCWM intended to
impose a stricter lubricity requirement for premium diesel, it should have designated a tighter specification for this
property, not a different test tolerance (e.g., for regular and premium gasoline, premium has a different octane
specification than for regular, but the test tolerance is the same). ASTM reproducibility limits were, by definition,
based on establishing a 95 % probability that product that should pass, will pass. Applying an average test as
specified in Section 2.2.1.(d) reduced that probability to 80 %.

At the WWMA 2006 Annual Meeting, the WWMA L&R Committee received only one comment regarding this
item, acknowledging the ongoing review by the Fuels and Lubricants Subcommittee (FALS). The WWMA noted
that the NCWM L&R Committee forwarded the proposal for review by the Subcommittee and agreed this item
should remain Developmental pending its recommendation.

At its 2006 Interim Meeting, the CWMA indicated the NCWM Fuel and Lubricant Subcommittee would make
recommendations after ASTM improved the test method’s precision and after the conclusion of other tests. The
CWMA L&R Committee was awaiting the recommendation from the Subcommittee.

During the 2007 Interim Meeting, the Committee carried this item over as an Informational item. The Committee
sent this proposal to FALS and requested its recommendation on how to proceed with the issue. The FALS
suggested this item remain on the agenda as an Informational item until further notice and reported that the activities
of ASTM International and the Coordinating Research Council were continuing.

At the 2008 Interim Meeting in Albuquerque, New Mexico, and the 2008 Annual Meeting in Burlington, Vermont,
the Committee carried this item over as a Developing item. This proposal was sent to FALS for its recommendation
on how to proceed with the issue. FALS suggested this item remain on the agenda as a Developmental item.

At the CWMA 2008 Interim Meeting the Committee requested that this item remain Informational pending release
of the FALS recommendation, Coordinating Research council study and the ASTM Lubricity Test Method Task
Force reports. At the NEWMA, WWMA and SWMA 2008 Annual Meetings the Committees recommended that
this item remain Informational from FALS.

NEWMA held their Interim Meeting in October 2008 where they heard from a representative of the bio-diesel
industry who briefed members on the newly adopted FTC standards regarding bio-diesel products, including the
labeling of B-5, B-20, and B-100. One member expressed a concern regarding the “field testing” of bio-fuel blends
and quality. This member also expressed that not enough testing occurs with regard to “octane quality” and that bio-
blend testing would probably be conducted even less.

At the 2009 Interim Meeting in Daytona Beach, Florida, FALS reported to the Committee that they are awaiting
development of items from ASTM.

At the CWMA 2009 Annual Meeting, the Committee recommended that this item remain informational. The
Chairman of the Fuels and Lubricants Subcommittee provided an update on the work being done at ASTM. ASTM
conducted a round robin to develop better precision for measuring lubricity. There is a Coordinating Research
Council study to determine whether the wear scar limit is adequate to provide protection.

L&R -24



L&R Committee 2009 Final Report

At the 2009 NEWMA Annual Meeting, the Committee recommended that this item remain Informational. The
Chairman of the Fuels and Lubricants Subcommittee stated the committee is continuing to work on this item.

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 Informationalal until ASTM adopts a revision to
its standard.

Proposal: Amend Section 2.2.1. Premium Diesel Fuel in Handbook 130 Uniform Engine Fuels and Automotive
Lubricants Regulation. The following reflects the current text as it was modified in 2003.

2.2.1. Premium Diesel Fuel. — All diesel fuels identified on retail dispensers, bills of lading, invoices, shipping
papers, or other documentation with terms such a premium, super, supreme, plus, or premier must conform to
the following requirements:

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

(b) Low Temperature Operability. — A cold flow performance measurement which meets the
ASTM D975 tenth percentile minimum ambient air temperature charts and maps by either ASTM
Standard Test Method D2500 (Cloud Point) or ASTM Standard Test Method D4539 (Low
Temperature Flow Test, LTFT). Low temperature operability is only applicable October 1 - March 31
of each year.

(c) Thermal Stability. — A minimum reflectance measurement of 80 % as determined by ASTM Standard
Test Method D6468 (180 min, 150 °C).

(d) Lubricity. — A maximum wear scar diameter of 520 um as determined by ASTM D6079. If an
enforcement jurisdiction’s single test of more than 560 um is determined, a second test shall be
conducted. If the average of the two tests is more than 560 um, the sample does not conform to the
requirements of this part.

(Amended 2003)

For additional information, please contact Ron Hayes, FALS Chairman, (573) 751-2922 or ron.hayes@mda.mo.gov
by e-mail.

270-2 D Fuelsand Lubricants Subcommittee (FALS)

Background: The Subcommittee had met on January 24, 2007, at the 2007 NCWM Interim Meeting to undertake a
review of a number of significant issues related to fuel standards. Their first project was to undertake a major
review and update of the Uniform Engine Fuels, Petroleum Products, and Automotive Lubricants Regulation in
HB 130. The Subcommittee also met at the 2007 Annual Meeting and continued its work on a number of items in
addition to preparing a major revision of the Fuel Ethanol Specifications.

An additional project will be to update and possibly expand the Basic Engine Fuels, Petroleum Products, and
Lubricants Laboratory Publication. The Subcommittee will undertake other projects as time and resources permit.

At the 2009 Interim Meeting and Annual Meeting, the FALS Chairperson informed the Committee that FALS is
working toward getting changes made to the language within the document.

If you would like to participate in this Subcommittee, contact Ron Hayes, Chairperson Fuels and Lubricants

Subcommittee, at (573) 751-2922, e-mail: ron.hayes@mda.mo.gov or Ken Butcher at (301) 975-4859, e-mail:
kbutcher@nist.gov.
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270-3 | Pelletized Ice Cream

Background: At the 2008 Annual Meeting open hearings, Cary Frye from the International Ice Cream Association
(IICA), gave a briefing on behalf of industry on pelletized ice cream. Ms. Frye gave a briefing on the product,
standard of identity, test method procedures and several other key points. Ms. Frye informed that conference that
additional assistance would be required from the Food and Drug Administration (FDA) (refer to Appendix H).
Once FDA has addressed the issues and concerns, NIST will host a second meeting at NIST in Gaithersburg,
Maryland, to follow up and seek resolution on the outstanding concerns. NIST will send out a meeting
announcement to all state Directors and all other interested parties via the NIST W&M list server.

The NIST Weights and Measures Division submitted to the Committee detailed minutes pertaining to the
June 27, 2008, meeting held at NIST in Gaithersburg, Maryland, concerning issues and concerns with the pelletized
ice cream product. The minutes (refer to Table B Appendix E refer to Item 237-2 in the report of the 94™ 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 WWMA and SWMA Annual Meeting and at the NEWMA and CWMA Interim
Meetings. NEWMA discussed this issue, including the FDA’s role and their impact on the NCWM process. One
member stated that the FDA may be slow to reach a decision because of an impending change in leadership.
Another member expressed the difficulty (practical experience) of testing this product.

All regions are in agreement that this item should remain Developmental until further information is received from
FDA. At the 2009 Interim Meeting, it was reported by the NIST Technical Advisor that FDA is actively working on
this item.

At the 2009 Annual Meeting in San Antonio, Texas, the NIST Technical Advisor presented a letter dated
April 17, 2009, (see Appendix 1) from the FDA regarding their decision regarding the method of sale for pelletized
ice cream. The FDA declared that pelletized ice cream is a semisolid food, in accordance with 21 CFR 101.105(a),
the appropriate net quantity of content declaration for this type of product is net weight. An FDA official attending
the 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 look
at each extension request on a case-by-case basis only.

270-4 D Method of Sale and Engine Fuel Quality Requirementsfor Hydrogen

Source: Western Weights and Measures Association (WWMA)

Proposal: The proposal is to add a Informational item to the 2008 - 2009 L&R agenda for method of sale and
engine fuel quality requirements for hydrogen in NIST Handbook 130 (HB 130) to address gaseous hydrogen
refueling applications. Note: There is a corresponding proposal to add a draft Hydrogen Gas Measuring Devices
Code in NIST HB 44 to address requirements for hydrogen gas refueling equipment.

Background: Twenty-four states have hydrogen refueling dispensers in operation. Hydrogen stations using
permanent and mobile refueling systems for automobiles, fleet vehicles (buses), forklifts, airport totes, are
increasing and may go unnoticed. Many stakeholders who are not familiar with the weights and measures standards
process will need to participate at this stage rather than after this is a commercial application. This effort by the U.S.
National Work Group (USNWG) 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, and to educate the general public, not if, but when retail hydrogen applications become
commercially available.

Existing codes do not fully address hydrogen refueling applications because of hydrogen’s properties and other

technical differences in the setup and operations of dispensing systems. The development of legal metrology
standards for newly emerging hydrogen technology is a necessary component of the hydrogen infrastructure. The
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weights and measures community must have time to consider requirements for hydrogen-refueling systems before
this application is available for public access at corner service stations.

The USNWG is bringing the proposal before the weights and measures community to share this information about
upcoming standards for an emerging technology. The simultaneous development of the code and corresponding test
procedures will allow for input from the W&M and hydrogen communities, appropriate trials of the standards, and
to address all areas of concerns early in the standards development process.

This item was reviewed at the WWMA and SWMA 2008 Annual Meeting and at the NEWMA 2008 Interim
Meeting. NEWMA members generally discussed the “hydrogen issue” and its usage in the marketplace. It is
anticipated that hydrogen at first will be relegated to “fleet vehicles” (such as CNG), and that retail sales will be
slow in coming to the marketplace. NEWMA recommends that this item remain a Developing item.

At the 2009 Interim and Annual Meetings, the NIST Technical Advisor briefed the Committee on work that the
USNWG Fuels Specifications Subcommittee (FSS) has done to date (refer to Appendix J).

Recommendation: The USNWG FSS presented the following December 2008 recommendation for consideration
by the 2009 NCWM Laws and Regulations Committee.

Section 2. Non-food Products!Note L page103]

2.XX. Retail Sales—Hydrogen Fuel (H).

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

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

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

2.XX.2. Method of Retail Sale and Dispenser Labeling. — All hydrogen fuel kept, offered, or exposed for
sale and sold at retail shall bein ter ms 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 Sl Unit of Pascal (Pa) (e.q., M Pa).

2.XX.3.3. Theproduct 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. Theunit price must bein termsof price per kilogram in whole cents (e.q., $3.49 per kg, not

$3.499 per kq).

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 H70ypa).
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FSS supportsthe proposed new definitions to addr ess gaseous hydr ogen refueling applications.
1. Specification for Hydrogen Fuel for Internal Combustion Engines and Fuel Cells
2. Déefinitions

1.XX. Fuel Cell. —an electrochemical device used to convert hydrogen and oxygen into electrical energy
to power a motor vehicle.

1.XX. Hydrogen Fud. — a fuel composed of the chemical hydrogen intended for consumption in_an
internal combustion engine or fuel cell.

1.XX. Internal Combustion Engine. — a device used to ignite hydrogen in a confined space to crate
mechanical enerqgy to power a motor vehicle.

Proposed Specification for Hydrogen Fuel

The FSS identified several quality criteria where there was tentative agreement with their associated values (see
properties 6, 7, 8, 9, 12, 14, and 16 which are highlighted in green) in the proposed Table 1. Hydrogen Fuel Quality
Specification. When a quality property and numerical value (defining a maximum or minimum limit) is added to
the specification, appropriate test methods must then be identified. As test methods are identified and adopted by
the FSS they will be added to column 6 in Table 1. The FSS did not agree on all of the properties contained in the
DMS proposal because there was either not enough research data or test methods available to support a decision (see
properties 1, 2, 3, 4, 5, 10, 11, 13, and 15 which are highlighted in yellow) in Table 1 below. These and perhaps
other properties will receive further consideration by the FSS and may be added to the quality standard in the future
when such action is supported by research.
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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 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/iv Maximum to be specified
5 Formic Acid 0.2 ppm v/iv Maximum to be specified
6 Helium 300 ppm v/v Maximum to be specified
7 Hydrogen Fuel Index 99.97 % (a) Minimum to be specified
8 Nitrogen and Argon 100 ppm v/v Maximum to be specified
9 Oxygen 5 ppm v/v Maximum to be specified
10 Particulate Concentration 1 ug/L@NTP (b) Maximum to be specified
11 Particulates Size 10 um Maximum to be specified
12 Total Gases 300 ppm Vv/v (c) Maximum to be specified
13 | Total Halogenated Compounds 0.05 ppm v/iv Maximum to be specified
14 Total Hydrocarbons 2 ppm v/v (d) Maximum to be specified
15 Total Sulfur Compounds 0.004 ppm v/iv Maximum to be specified
16 Water 5 ppm v/v Maximum to be specified

Footnotes to Table 1 —

a. Hydrogen fuel index is the value obtained with the value of total gases (%) subtracted from 100 %.

b. Particulate Concentration is stated as pug/L@NTP = micrograms per liter of hydrogen fuel at 0 °C and at
one atmosphere pressure (1 bar).

c. Total Gases = Sum of all impurities listed on the table except particulates.

d. Total Hydrocarbons may exceed 2 ppm v/v only due to the presence of methane, provided that the total gases do
not exceed 300 ppm V/v.

*The FTC’s Fuel Rating Rule (16 CFR Part 309) see the requirements in “Labeling of Alternative Fuels” at
www.ftc.gov/bep/edu/pubs/business/autos/bus29.shtm requires dispensers to bear an declaration of minimum
percent of hydrogen determined according to test methods described in “Standard Test Method for Analysis of
Natural Gas by Gas Chromatography” (ASTM D1946).

Additional information on this hydrogen proposal and the corresponding hydrogen gas measuring devices code can
be found at ts.nist.gov/WeightsAndMeasures/Developing-Commercial-Hydrogen-Measurement-Standards.cfm. For
additional information on this item, contact Lisa Warfield at lisa.warfield@nist.gov or (301) 975-3308.

270-5 | National FisheriesInstitute— Net Weight | ssues

Discussion/Background: Lisa Weddig, Director of Regulatory and Technical Affairs at the National Fisheries
Institute (NFI) gave a presentation (see Appendix K) to the Committee and at the open hearings at the 2009 Interim
Meeting in Daytona, Florida. NFI is a trade association representing the seafood industry. Their membership
consists of the industry from harvesters, U.S. processors, importers, to retail and food service operations. In 2006
their members voted to start an initiative called the Better Seafood Bureau. The mission of the Bureau is to address
the growing problem in the industry of economic fraud. There are areas that have been identified as being
particularly egregious and harmful to those in the industry trying to do the right thing. The three identified areas are
species substitution, avoiding duties in the transshipment of product from one country to another, and inaccurate net
weight and counts.
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NFI would like to find a feasible and efficient manner to interact with the state weights and measures programs to
address the net weight issue. It was suggested by the states that NFI notify the state Directors when an issue arises
in their state. NFI was also encouraged to work with NCWM to further develop this item.

At the 2009 Annual Meeting in San Antonio, Texas, the Technical Advisor announced that NIST held a Seafood
Forum meeting on May 28, 2009, in Gaithersburg, Maryland, to discuss the problem and solutions to short net
weight fraud occurring in the seafood industry. The meeting was a collaborative effort attended by 30 participants
representing federal agencies, state weights and measures officials, trade associations and industry representatives.
The purpose of the meeting was to achieve three primary objectives: 1) to clearly define the problem and economic
impact from short net weight fraud, 2) to provide understanding of each agency’s role, responsibility, authority,
enforcement, and oversight of seafood and net content compliance, and 3) to develop a plan for clear and immediate
action and solutions to slow down and stop the problem of short weighing and to maintain the public’s trust in the
regulatory system.

Judy Cardin, Wisconsin, will be taking the lead on coordinating follow-up meetings with state and federal agencies
to discuss enforcement issues.

Joe Gomez, New Mexico, Chairman
Joe Benavides, Texas

Jonelle Brent, Illinois

John Gaccione, New York

Terence McBride, Tennessee

Ron Hayes, Missouri, Chairman FALS

Doug Hutchinson, Canada, Technical Advisor
Rob L. Underwood, Associate Member Representative

Ken Butcher, NIST Technical Advisor: e-mail: kenneth.butcher@nist.gov
Lisa Warfield, NIST Technical Advisor: e-mail: lisa.warfield@nist.gov
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Highlights of GAQ-02-1114, a report tothe
Chairman, Committes on Science and
Technology, House of Representatives

Why GAO Did This Study

The volume, but not the energy
content, of hydrocarbon fuels, such as
gasoline and diesel, varies in response
to changes m temperatre. Thus,
becanse of expansion, the energy
content per gallon of 90 degree fuel is
less than that of 60 degree fuel. States
and localities adopt and enforce
weights and measures regulations,
dften using the model regulatory
standards published by the National
Institiute of Standards and Technology
(NIST). Although technologynow
exists to compensate for the effects of
temperature on gas volume, the costs
of doing so at the retail level have
become the subject of much debate
among weights and measures officials,
consumer groups, and representatives
of the petrolenm and fuel marketing
ndustries.

GAO was asked to provide information
an (1) the views of U.5. stakeholders
an the costs to implement. automatic
temperature compensation, (2) the
views of 1I.S. stakeholders on who
would bear these casts, and (3) the
reasons some state and national
governments have adopted or rejected
automatic temperatire compensation.
To do this work, GAO reviewed NIST
and other docaments and
congressional testimony; interviewed
stakeholders from 3 federal agencies,
17 states, and 15 groups representing a
variety of interests, mcluding
consumers, truck drivers, and the oil
and gas industry; and mterviewed
officials in 5 other nations.

Various stakeholders and officials
provided technical and other
comments, which were mcorporated
In the report as appropriate.

Toview the full product, including the scope
and methodology, click on GAC-08-1114
For more information, contact David Maurer
at (202) 5123841 or maurerd @gao.goy.

MOTOR FUELS

Stakeholder Views on Compensating for the Effects
of Gasoline Temperature on Volume at the Pump

What GAO Found

The costs to implement automatic temperature compensation are unclear.
Most stakeholders said that implementing automatic temperature
compensation for retail sales would involve the cost to purchase, install, and
inspect new equipment on pumps, as well as costs to educate consumers
about the change. Some stakeholders said the costs to adopt automatic
temperature compensation ranged from $1,300 to $3,000 per pump, but none
had estimated the total costs nationwide, in part because complete data are
not available. Estimates of the cost to inspect the new equipment varied.
Officials in a small number of states said inspection times would increase by
20 to bl percent, while officials in three other states said the costs would not
be significant. No stakeholders had developed estimates of the costs to
educate consumers.

Stakeholders differ on whether retailers, consumers, or both would ultimately
bear the costs of implementing antomatic temperature compensation at the
retail level. Some stakeholders, including state officials and industry
representatives, said that the costs would be passed on to consumers through
higher prices for fuel or other goods sold at retail stations. Others, such as
consumer groups, said that retailers and consumers would share the costs and
benefits. That is, some retailers could use funds they receive from major oil
companies for remodeling to pay for the equipment. These stakeholders also
said the benefits include consistent energy content for consumers and
improved inventory management for retailers. Stakeholder views were largely
based on professional judgment and general economic theory rather than on
studies or other data, and most stakeholders said that a comprehensive cost-
benefit analysis would provide policymakers with important information.

(Governments that have adopted or permitted automatic temperature
compensation for retail fuel sales cited improved measurement accuracy and
greater equity between retailers and consumers as reasons for making the
change; those that have prohibited it largely cited concerns that the costs
would outweigh the benefits. Hawaii adopted temperature compensation
more than 26 years ago because it provided purchasing equity for the industry
and consumers. In 2003, Belgium mandated temperature compensation to
help ensure more consistent energy content for consumers. Canadian officials
cited improved measurement equity and aceuracy as reasons for allowing
retailers to sell temperature-compensated fuel in the early 1990s. In the United
States, officials from eight states that have laws or regulations that prohibit
antomatic temperature compensation said the decision should be based on an
analysis of the costs and benefits, with some expressing concern that the
costs would outweigh the benefits. None of the governments that have
adopted automatic temperature compensation have studied its impact.

United States Government Accountability Office
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United States Government Accountability Office

Washington, DC 20548

September 25, 2008

The Honorable Bart Gordon

Chairman

Comimittee on Science and Technology
House of Representatives

Dear Mr. Chairman:

Consumers and businesses alike are concerned about the steep rise in fuel
prices in recent years. Because the volume of hydrocarbon fuels, such as
gasoline and diesel,' varies in response to changes in temperature, some
are concerned about the potential impact of temperature-related changes
in volume on the amount they pay. More specifically, the volume of
gasoline expands or contracts by 1 percent for each 15 degree increase or
decrease in temperature, while the energy content of gascoline remains the
same. For example, 10 gallons of gasoline at 60 degrees Fahrenheit (F)
expands to 10.2 gallons of gasaline at 90 degrees F but maintains the same
total energy content.” As a result, the average energy content per gallon of
the 90 degree fuel will be less than that of the 60 degree fuel. In the United
States, wholesale fuel transactions are routinely adjusted for temperature-
related changes in volume. However, at the retail level, gascoline and diesel
are sold by volume—specifically, 231 cubic inches per gallon—without
regard to temperature, leading some to believe that the retail price of a
gallon of fuel may not reflect its true value. Advances in measurement
technology have allowed the development of devices that can
automatically compensate for the effects of temperature on volume when
dispensing fuel at retail gas pumps.’ While some argue that extending
temperature compensation to the retail level could provide greater
transparency in fuel prices, others contend that the cost to upgrade
existing equipment could be substantial and impose economic hardship on
retailers.

The National Conference on Weights and Measures (NCWM), a consensus-
building organization composed of state and local regulatory officials and

"This report focuses on gasoline and diesel rather than cother petroleum products, such as
heating oil or jet fuel.

“This example assumes the use of the same blend of gascline. Energy content can also vary
depending on the blend of gasoline.

3Thmughout thiz report, we refer to the devices that dispense fuel az pumps. Individual
pumps may dispense multiple types of fuel, such ag regular and high-octane gazoline.

Page 1 GAO-05-1114 Motor Fuels
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other interested parties, has discussed whether to adopt standards for
temperature compensation of gasoline and diesel for over 30 years, most
recently at its meeting in July 2008. NCWM plays a key role in the debate
because states adopt and enforce weights and measures regulations.

NCWM receives technical guidance on this and other matters from the
Office of Weights and Measures in the Department of Commerce's
National Institute of Standards and Technology (NIST). In partnership
with NIST, NCWM develops model regulatory standards that are available
for adoption and enforcement by state or local weights and measures
authorities. NIST publishes these standards in various handbooks, and any
proposed changes to these handbooks are considered by NCWM.

Since 2000, NCWM has considered various proposals related to automatic
temperature compensation, including proposals in 2007 and 2008 to adopt
model regulatory standards that states could use to implement
temperature compensation in retail sales of gasoline and diesel. Neither of
the proposed model standards has been adopted. In addition to the
deliberations of NCWM, the Congress has held hearings on the issue, and
federal legislation has been proposed to require the use of temperature
compensation in retail transactions. However, the economic implications
of temperature-induced changes in the volume of motor fuels on the price
of gasoline and diesel remains a topic of considerable debate, and the
issue continues to elicit strong opinions, both for and against, from parties
such as petroleum marlketers, retailers, independent truckers, fleet
owners, and consumer advocates.

In the context of this debate, you asked us to provide information on (1)
the views of U.8. stakeholders® on the costs to implement automatic
temperature compensation, (2) the views of U.S. stalkeholders on who
would bear these costs, and (3) the reasons some state and national
governments have adopted or rejected antomatic temperature
compensation. For each of these issues, we agreed to report on the
support, such as studies or data, that stalkeholders use for their views.

To obtain information from U.S. stakeholders on the costs to implement
automatic temperature compensation and who would bear those costs, we
reviewed NCWM documents and congressional testimony and performed a

4Thr0ughout thiz report, we use the word “stakeholder” to refer to domestic individuals and
groups with an interest in the current debate in the United States on this issue, including
NCOWBM, NIST, current and former government officials, consumer groups, representatives
of the petroleum and trucking industries, and fuel retailers.
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literature search to identify relevant documents and stalkeholders likely to
have a view on the implementation of automatic temperature
compensation in the United States. To identify additional stalkeholders, we
asked each staleholder we interviewed for recommendations of
lmowledgeable other entities and selected for interviews those who would
provide us with a broad and balanced range of perspectives on
temperature compensation of gasoline and diesel. We used a standard set
of questions to interview each of these individuals to ensure we
consistently discussed each aspect of automatic temperature
compensation. Specifically, we interviewed representatives of two
consumer advocacy groups, five fleet owners and operators, a former
NIST official, and officials at seven organizations that represent
independent truck drivers, the cil and gas industry, independent petroleum
marketers, convenience store and truck stop owners, and the trucking
industry. To obtain views from governments that have adopted or rejected
temperature compensation, we contacted officials in 16 states that have
taken specific steps to adopt or prohibit automatic temperature
compensation. We also contacted officials in California who are
conducting a cost-benefit analysis of temperature compensation. In
addition, we contacted officials from Australia, Belgium, Canada, the
United Kingdom, and a European weights and measures organization
because literature and interviews indicated these governments had
adopted or had considered implementing automatic temperature
compensation. We also interviewed officials from the Environmental
Protection Agency (EPA), the Federal Trade Commission (FTC), and NIST
because these agencies help oversee the marketplace generally or oversee
aspects of the retail petroleum industry. See appendix I for a more detailed
description of the methodology we employed.

We conducted our work from March 2008 to September 2008, in
accordance with generally accepted government auditing standards. Those
standards require that we plan and perform the audit to obtain sufficient,
appropriate evidence to provide a reasonable basis for our findings and
conclusions based on our audit objectives. We believe that the evidence
obtained provides a reasonable basis for the information we present for
each of our audit objectives.

Results in Brief

The costs to implement automatic temperature compensation are unclear.
Stakeholders said that implementing automatic temperature compensation
for retail fuel sales would involve costs to purchase, install, and inspect
new equipment on fuel pumps, as well as costs to educate consumers
about the change. Although some stakeholders had limited estimates for
costs associated with the adoption of automatic temperature
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compensation, ranging from $1,300 to $3,000 per pump for the costs to
purchase and install automatic temperature compensation equipment,
none had estimated the total magnitude of these costs nationwide. These
estimates from stakeholders were generally consistent with information
we obtained from equipment manufacturers. Specifically, costs ranged
from $900 to $1,800 to buy a kit to retrofit an existing pump and $200 to
install the kit Stakeholders said the costs to adopt temperature
compensation could be affected by such factors as whether the investment
to adopt the devices occurred immediately or more gradually to
accommaodate routine replacement decisions by retailers. A small number
of stalkkeholders said estimates of the magnitude of costs had not been
developed, in part, because certain data are missing, such as the number
of mechanical pumps still in use nationwide. Estimates of the cost to
inspect the new equipment as part of state enforcement of weights and
measures standards varied. Officials in a small number of states said
inspection times would increase by 20 to 50 percent, while in three other
states, officials said the costs would not be significant. However, none of
these officials had estimated the costs. Finally, although adopting
temperature compensation would require that consumers be educated
about it, no stakeholders had developed estimates of the costs to, for
example, provide disclosure on street signs, fuel pumps, and customer
receipts.

Stakeholders differ on whether retailers, consumers, or both would
ultimately end up paying the implementation costs. For example, some
stakeholders, including state officials and industry representatives, said
that the costs of implementing automatic temperature compensation
would be passed on to consumers. In their view, the costs to purchase and
install compensation equipment would be passed on to consumers through
higher prices for fuel or other goods purchased at retail fueling stations.
Other stalkeholders, such as consumer groups, said that retailers and
consumers would share both the costs and the benefits of implementing
temperature compensation. That is, one stakeholder said some retailers
could use funds provided to them by major oil companies for remodeling
to pay for the equipment. Consumers, they say, currently pay retailers for
energy content they do not receive when they buy fuel that is warmer than
60 degrees F. Moreover, these stakeholders said that consumers would
gain by receiving more consistent energy content, and one said that
retailers would benefit because the automatic temperature compensation
technology would male it easier to detect gas lealess and to manage
inventory. Stakeholder views were based on professional judgment,
general economic theory, and assumptions about how the fuel market
operates rather than on studies or other data, and most stakeholders said
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that a comprehensive cost-benefit analysis would provide policymakers
with important information.

Governments that have adopted or allowed automatic temperature
compensation cited improved measurement accuracy and greater equity
between retailers and consumers as reasons for maldng the change,
whereas those that had not adopted automatic temperature compensation
cited concerns that the costs would outweigh the benefits. For example,
Hawaii adopted temperature compensation more than 26 years ago
because, according to Hawaiian officials, it provided purchasing equity for
both the industry and the consumer. According to Belgian officials,
Belgium mandated temperature compensation beginning in January 2008
to help ensure greater consistency in the energy content of the fuel sold to
consumers. To improve measurement accuracy and equity, among other
things, Canada developed standards in the early 1920s that allowed, but
did not require, retailers to sell temperature-compensated fuel, according
to a Canadian official. In the United States, officials from eight states that
prohibited automatic temperature compensation said the decision should
be based on an analysis of the costs and benefits, with some expressing
concern that the anticipated costs would outweigh any benefit to
consumers and fuel retailers. Governments have not formally studied the
impact of their decisions to implement or allow automatic temperature
compensation. Specifically, neither Hawaii nor Canada has studied the
impact of temperature compensation, although officials reported it had
been well accepted by both consumers and the industry and was not
controversial. In Belgium, temperature compensation has not been in
effect long enough to study its impact.

Background

From the beginning of the modern petroleum industry in the early 1900s,
both industry and the federal government have recognized the problem
that temperature induced changes in volume present for inventory control.
Specifically, the fact that petroleum products, like most other substances,
expand when heated and contract when cooled means that the amount of
fuel in the inventories of retailers changes, literally, with the weather.
Following a study of the issue conducted by the American Petroleum
Institute from 1912 to 1917, the United States and Great Britain established
the standard measure for petroleum products: at an ambient temperature
of 60 degrees F, 231 cubic inches equals a gallon.

The effect of temperature on fuel volume varies depending on the density
of the fuel. For example, gasoline’s volume changes approximately 1

percent for every 15 degree temperature change, whereas diesel, which is
amore dense fuel, changes approximately 1 percent in volume for every 22
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degree temperature change. In practice, the density of gasoline and diesel
sold to consumers varies depending on such things as the crude cil used to
produce the fuel and the addition of other components to achieve certain
ends. For example, federal efforts to reduce petroleum consumption and
greenhouse gas emissions require the increased use of some components
in fuel blends, such as ethanol, biodiesel, and other alternative fuels. In
addition, ethanol is added to gasoline in certain geographic areas to help
reduce the emissions that contribute to the formation of ground-level
ozone, which has been linked to respiratory and other health problems. As
aresult, the composition and density of gasoline and diesel products vary
considerably across the country. In 2004, at least 45 different ldnds of
gasoline were produced in the United States.

Certain properties of fuels other than volume, such as mass and energy
content, do not change in response to changes in temperature. However,
energy content can be affected by changes in the density of fuel that arise
from the addition of alternative fuels or other blending components that
have densities different from the gasoline itself.

In the United States, the petroleum industry often adjusts for temperature-
related changes in wholesale transactions for gasoline and diesel and in
retail sales for other petroleum products, such as home heating oil,
liquefied petroleum gas, and prepackaged liquids such as motor oil. In
contrast, virtually all gasoline and diesel sold at the retail level is sold at
231 cubic inches per gallon regardless of the temperature of the fuel.

Temperature compensation can be achieved through several methods.
First, volumetric changes can be calculated manually when the fuel
density and temperature are known. Second, technological advances have
led to the development of devices that automatically measure both the
volume and temperature of the fuel at the time of purchase and correct the
volume to the amount that would exist if the fuel were at 60 degrees F.
Finally, in areas where the ambient temperature remains relatively
constant throughout the year, pumps can be recalibrated to dispense the
volume a gallon would occupy at 60 degrees F. For example, if the
temperature in an area is relatively constant at 75 degrees F, pumps can be
recalibrated to dispense 233 cubic inches per gallon.

Gasoline and diesel are distributed nationwide to fuel wholesalers through
asupply infrastructure composed of pipelines, barges, tanker vessels,
marine terminals, railroads, trucks, and storage tanks. At various points
along the distribution chain, fuel is stored at terminal stations that
generally have several large storage tanks. Fuel is then distributed, usually
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by trucks, to retail gasoline stations, where it is typically stored in
underground tanks (see fig. 1).

Figure 1: Distribution Network for Gasoline and Other Petroleum Products

Crude oil {from various sources)

“ (p

ol

Sources: GAD and Art Explosion (clip art).

Changes in the temperature of gasoline and other petroleum products can
occur for several reasons from the time these products leave the refinery
until they are deposited into a vehicle. For example, retail fueling stations
located near a refinery or a pipeline may receive fuel that is still hot from
the refining process, and the heated fuel will affect the temperature of the
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fuel already in the storage tank.* In addition, the use of underground
storage tanks—particularly those with double walls—may lengthen the
time required for the fuel to cool to ground temperature of about 56
degrees F. A common misconception is that the use of underground
storage tanlks helps ensure that fuel remains at or below 60 degrees F.
According to a 2004 NIST study based on 2 years of data, the average
ternperature nationwide for fuel stored underground was about 64 degrees
and varied among states from about 82 degrees in Florida to 53 degreesin
Minnesota. Finally, the temperature of the fuel in the supply line to the
pump will affect the temperature of the fuel initially deposited into the
vehicle.

State and local governments adopt and enforee weights and measures
regulations, including those to ensure that retail fuel pumps accurately
measure motor fuels. Unlike many other countries, the United States does
not have a federal weights and measures regulatory agency, although two
federal agencies help oversee the marketplace generally, and a third
oversees aspects of the retail petroleum industry. Among other things,
NIST cooperates with other entities, including state and local
governments, to establish standard practices, codes, and specifications.
The FTC enforces consumer protection laws, including laws related to
unfair and deceptive practices in the marketplace. EPA and authorized
states regulate underground storage tanls that store petroleum.® These
regulations require a leal detection system on the underground storage
tanks. None of these agencies has formally endorsed or opposed the
implementation of automatic temperature compensation.

State and local governments develop regulations for weights and measures
with input from NCWM and NIST. Established in 1905, NCWM is
composed of state and local weights and measures officials, as well as
related public and private sector members. A key goal of NCWM is to help
ensure that consumers get the quantity of goods they pay for and that
businesses sell the quantity that they advertise and intend to sell. NCWM
helps ensure that uniform standards are applied to commercial
transactions by developing regulatory standards for consideration by each
jurisdiction, with technical, scientific, and administrative support provided

*The refining process “boils” crude cil to separate it into its various components. Gazoline
is distilled from crude oil at temperatures ranging from 194 degrees F to 428 degrees F,
while diesel is distilled at temperatures up to 698 degrees F.

“The underground storage tank regulations apply to underground tanks and pipes used to
store or move petroleum and certain other hazardous chemicals.
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by NIST. Membership in NCWM is open to all interested individuals,
including regulatory officials, device manufacturers, and consumers;
however, only regulatory officials may vote on the disposition of proposals
under consideration by NCWM.

Most proposals for regulatory standards that come before NCWM originate
in one of its regional weights and measures groups located throughout the
nation or in one of its four standing committees, each of which focuses on
aspecialized area, such as laws and regulations. At each of NCWM's
annual conferences, standing committees review the proposals submitted
for consideration and hold open hearings to discuss them. Final reports
containing the NCWM-approved model regulatory standards are presented
in open forum to representatives and voted upon. Actions or subjects
under consideration, but not proposed for voting, may be carried over for
further consideration at a later time. NIST publishes NCWM’s newly
adopted model regulatory standards in handbooks. If a state chooses to
adopt the model regulatory standards in state law or regulation, they will
then have the effect of law in that state.

For over 30 years, NCWM has debated the pros and cons of compensating
for temperature-induced changes in the volume of petroleum products,
including gasoline and diesel. This debate is guided in part by NCWM's
principles that any method of sale or measurement must provide accurate
and adequate information about products so that purchasers can make
price and quantity comparisons. In 2007, a standing committee
recommended a proposal to allow, but not require, automatic temperature
compensation at the retail level. NCWM did not reach consensus on the
proposal, and the issue was deferred for further consideration. In 2008, a
steering committee established by NCWM recommended a proposal to
require automatic temperature compensation following a 10-year period
during which retailers could decide when to purchase the equipment
based on their business needs. According to the committee, this would
allow the marketplace to determine when and whether to adjust retail
sales for temperature. However, NCWM members did not reach consensus
on the proposal, and the issue was deferred for further consideration. Also
in 2007, the California legislature directed the state Energy Commission to
study the costs and benefits of using automatic temperature compensation
devices for retail sales, among other things. The commission is to
complete its work by February 2009,
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The Magnitude of
Equipment and
Education Costs of
Adopting Automatic
Temperature
Compensation Is
Unclear

Stakeholders said that implementing automatic temperature compensation
for retail fuel sales would involve costs to purchase, install, and inspect
new equipment on gasoline pumps, as well as costs to educate consumers
about the change. Some stalceholders estimate the costs to purchase and
install the temperature compensation devices would range from $1,300 to
$3,000 per pump. To provide context for the estimates from stakehalders,
we obtained information from two equipment manufacturers. These
manufacturers said the costs can vary by the type of equipment. More
specifically, the price of retrofit kits for electronic pumps ranges from
$900 to $1,500, plus $200 to install them. Costs to retrofit mechanical
pumps are higher: $2,000 to purchase and install a kit for one hose and
$3,500 for a dual hose pump. The costs to individual retailers would vary,
in part, depending on the number of pumps, the number of hoses per
pump, and the mix of electronic and mechanical pumps that would need to
be replaced or retrofitted. In addition, an equipment manufacturer said
that maintenance costs for electronic pumps would be negligible over the
useful life of a pump, 10 to 12 years. Some stakeholders noted that the
magnitude of costs has not been estimated, in part, because certain data,
such as the number of mechanical pumps still in use across the country,
are not available. As a result, the costs to adopt automatic temperature
compensation are not known.

Several stakeholders said costs to purchase and install ternperature
compensation equipment could also be atfected by other factors. For
example, under a phased implementation schedule, retailers could
upgrade their equipment in the normal course of replacing equipment,
whereas immediate implementation would require retailers to invest in the
equipment without regard to their business plans or ability to pay
immediately. Also, asmall number of companies in North America
manufacture new pumps equipped to automatically compensate for
temperature or Kits to retrofit existing pumps. Two stakeholders said that
the costs to purchase and install the equipment could rise in the face of
shortages of both equipment and skilled installers that would occur if
implementation of automatic temperature compensation were to occur
suddenly rather than over a longer period of time.

Estimates of the magnitude of inspection costs varied. A small number of
state officials said that automatic temperature compensation could
increase inspection time by 20 to 50 percent and might require the
purchase of testing equipment. In contrast, officials in three other states
said that inspection costs to adopt temperature compensation would not
be significant, although they had not estimated the cost. In Missouri, state
officials said legislation was introduced, but not enacted, to divide the
state into regions, each of which would adopt a new reference
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temperature based on its average ambient temperature. State officials
reported that adoption of temperature compensation by changing
reference temperatures would require increasing statf by six inspectors
and one clerical person for a cost of about $1 million in the first 3 years.

No stakeholders have developed estimates of the costs to educate
consumers when automatic temperature compensation is in use. However,
costs would be incurred to provide disclosure on fuel pumps, customer
receipts, and the street signs that show the retail price of fuel. A number of
stalkkeholders noted that, if some retailers sold compensated fuels and
others did not, consumers could be confused and might lack the ability to
make informed value comparisons for their fuel purchases. According to
some staleeholders, disclosure on pumps might be accomplished by adding
the phrase “Volume corrected to 60 degrees F” to the face of the pump
near the display of total gallons purchased. For customer receipts, printers
could be programmed to add the same phrase. If automatic temperature
compensation is in place throughout the nation, the need to disclose its
use on pump signs might no longer be needed.

It Is Unclear Who
Would Bear the Costs
of Implementing
Automatic
Temperature
Compensation

Stakeholders differ on whether consumers or a combination of retailers
and consumers would bear the costs of implementing automatic
temperature compensation. Specifically, many stakeholders, including
state officials and industry representatives, said that the costs to purchase,
install, and inspect compensation equipment would be passed on to
consumers, generally through higher retail fuel prices, higher prices for
nonfuel goods sold at retail fueling stations, or a combination of both. A
few of these stakeholders said that retail prices must generally reflect the
cost of goods sold or businesses will not remain in operation. However,
since the information retailers use to make pricing decisions is proprietary
in nature, it would be difficult to estimate how much prices would
increase to cover the costs of implementing automatic temperature
compensation. Some of these stakeholders also noted that differences in
the cost of fuel and other goods sold could vary among retailers based on
such factors as whether they owned or leased the land, the number of staff
they employ, and whether the costs of inspections are paid directly by
retailers or funded from tax receipts. However, one state official said that
the ability of states to increase inspection fees may be limited by state
statute.

Some stakeholders said the costs to implement automatic temperature
compensation may result in disproportionate economic impacts on certain
classes of retailers, such as small retailers and those in rural areas, that
might be put out of business in the face of the investment to upgrade their
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equipment. Retailers that are small or located in rural areas may dispense
fewer gallons of fuel than larger retailers and, consequently, have fewer
gallons from which to recover any costs associated with upgrading their
equipment. A few stalceholders said an exemption for small retailers may
be needed, such as an exemption based on the number of gallons
dispensed. In contrast, another staleeholder said implementation that
allowed retailers to make the decision of whether to add the devices to
their equipment would eliminate the potential for disproportionate
impacts.

However, other stalceholders, such as consumer groups, said that retailers
and consumers would share in both the costs and the benefits of
implementing temperature compensation. For example, one stalkeholder
noted that some retailers could use funds they receive from the major oil
companies for remodeling to cover the cost of temperature compensation
equipment. According to these stakeholders, consumers have already paid
retailers for energy content they did not receive. That is, consumers
generally buy fuel that is warmer than 60 degrees and has less energy
content, according to these stalkeholders. Such overpayments are greater
in southern and western states than in other areas. Moreover, these
stakeholders said consumers would benefit from greater transparency in
fuel pricing, the ability to purchase fuel with more consistent energy
content, and an enhanced ability to compare purchases from competing
retailers because price differences would be based largely on differences
in customer service or amenities such as clean rest rooms. One noted that
retailers would also benefit because the automatic temperature
compensation technology would allow retailers to manage inventory for
both their deliveries and their sales of fuel on a temperature-compensated
basis. Moreover, retailers could more easily identify fuel leaks by
reconciling their inventory records to measurements of the fuel in their
storage tanks. Specifically, if a measurement of stored fuel showed a
retailer had less fuel on hand than it had sold, the difference could be the
result of a leal

Stakehaolders also differed on the benefits of automatic temperature
compensation. Many noted that temperature compensation provides a
more accurate and replicable measurement method, but some expressed
concern that the potential cost outweighed the benefit. Within the weights
and measures community, support has been growing for the adoption of
automatic temperature compensation standards, in part because of the
improved accuracy and the availability of equipment that makes
implementation more feasible than in the past. Several stakeholders noted
that automatic temperature compensation brings equity to the
marketplace and provides both consumers and retailers with comparable
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information about their fuel purchases. Specifically, when retailers and
consumers purchase temperature-compensated fuel, they each receive
comparable products. According to two stakeholders, consumers
currently cannot determine before or after a purchase the actual best price
for a gallon of gas because they do not know the temperature of the fuel.
Some stakeholders who thought the cost would outweigh the benefit said
that the increased accuracy in measurement would not benefit consumers
because fuel costs would increase as retailers recouped their investment
in the compensation devices.

Stakeholders also held different opinions on whether automatic
temperature compensation would ensure consistent energy content in
each gallon of fuel. While temperature compensation adjusts for the
impact of fuel temperature on the energy content of each gallon, it would
not affect other factors that impact energy content, such as the use of fuel
blends and additives. That is, multiple stalkeholders said that the use of
ethanol and other additives, as well as seasonal fuel blends, results in fuels
that may vary in energy content by season or by retail outlet. More
specifically, they noted other factors may affect the energy content of fuel,
including the refining process itself and the crude oil used as the source
for the gasoline. Others said automatic temperature compensation will
ensure greater consistency in energy content and mileage per gallon. One
stakeholder said that, as fuel prices increase, the issue of energy loss from
the lack of temperature compensation will become more important, while
another said that the use of blends could increase the significance of the
effect of temperature on fuel in the future.

Stakeholders’ views that various factors may affect fuel prices are
consistent with our prior work on gasoline pricing.” Specifically, in a series
of reports issued from 2000 through 2007, we concluded that higher
gasoline prices resulted from a range of local and global factors, including
higher crude oil prices, recent mergers and increased market
concentration in the petroleum industry, the increased use of blended

T’G:AO, Ewergy Morkets! Inoreasing Flobolization of Petrdewn Products Markets,
Tightening Refining Demand and Supply Balance, and Other Trends Haove Implications
Sor TS Ewergy Supply, Prices, and Price Volatility, GAO-08-14 (Washington, D.C.: Dec.
20, 2007); GAO, Guasoline Markets: Special Gascline Blends Redure Emissions and
Trgprove Adr Chiality, but Complicate Supply and Contribute to Higher Prices,
GAOC-05-421 (Washington, D.C.: June 17, 2005); GAO, Energy Markets: Mergers and Many
Other Factors Affect U5, Gasoline Markets, GAQ04-951T (Washington, D.C.: July 7, 2004);
GAO, Motor Fuels: Gasoline Prices in Oregorn, GAO-01-453R (Washington, D.C.: Feb. 23,
2001); and GAQ, Motor Fuds: California Fasdine Price Behavior, GAO/RCED-00-121
(Washington, D.C.: Apr. 28, 2000).
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fuels, the level of state gasoline taxes, and costs to transport gasoline from
refineries to retailers. We also found in our work on the use of special
gasoline blends that it can be difficult to establish a definitive causal link
between factors and prices because only some of the many factors that
may affect gasoline prices at various times are readily and consistently
observable.

Regardless of their views, stalkeholders based their opinions largely on
professional judgment and general economic theory or assumptions about
how the fuel market operates rather than on studies or other data. For
example, one stalkkeholder commented that it was unreasonable to assume
that retailers would absorb the costs to upgrade 14 or 16 pumps without
trying to recoup those costs through the prices of retail goods they sell
However, none of the stalkeholders based their views on studies of the
impact of the costs on fuel or retail goods. Some stakeholders said that
because the petroleum market is fiercely competitive, particularly in areas
that sell high volumes of fuel, consumers already receive the lowest fuel
price that retailers can offer, and one said that temperature is not likely to
be a relevant factor in their pricing decisions. Because the fuel market is
S0 competitive, one stalkeholder said, retailers do not generate enough
profit to cover the costs of temperature compensation equipment and so
would pass the costs on to consumers. In contrast, other stakeholders said
that retailers may already adjust their prices to aceount for the expansion
and contraction of fuel, while still others questioned the benefit to
consumers from investing in temperature-compensating devices in areas
where the average ambient temperature is close to 60 degrees F.

The majority of stalceholders—including state officials, consumer and
industry representatives, and fleet owners—said that a cost-benefit study
such as the one under way in California would provide policymaleers with
important information. The California study will examine the costs for
retailers to purchase and install appropriate equipment and calibrate it. In
addition, the study will develop data on the costs to agencies to develop
appropriate test procedures, acquire calibration equipment, and inspect.
the pumps at retail stations. Information on the costs and benefits was
needed to make an informed decision on automatic temperature
compensation, according to many stakeholders. A small number said they
would wait to see the results of California’s study before deciding whether
to support or oppose the implementation of automatic temperature
compensation. Moreover, some who oppose automatic temperature
compensation said they would support it if a cost-benefit analysis showed
a benefit for the consumer.
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Governments That
Have Adopted
Automatic
Temperature
Compensation Did So
Largely to Improve
Purchasing Equity,
and Those That Have
Not Cited Concerns
That the Costs Would
Outweigh the Benefits

Governments that have adopted or permitted automatic temperature
compensation, or are considering doing so, cited improved measurement
accuracy and greater equity between retailers and consumers as reasons
for malking the change, whereas those governments that do not allow
temperature compensation cited concerns that the costs would outweigh
the benefits. Hawaii, Belgium, Canada, and the European Union (EU) have
each adopted a policy on temperature compensation—mandatory in
Hawaii and Belgium and permissive in the remaining jurisdictions. In
addition, the United Kingdom is considering a national approach to
temperature compensation, and Australia may do so again. Both countries
debated the issue in the 1990s but did not adopt nationwide policies for
retail fuel sales at that time.

Because retail motor fuel dispensers equipped with automatic ternperature
compensation devices were not readily available 26 years ago, Hawaii
developed its own method to achieve temperature compensation for retail
sales of fuel to provide purchasing equity for both the industry and the
consumer, according to a state official. The method is based on test
procedures that rely on both the temperature and density of the fuel. A 5-
year study of the average temperature of fuel delivered to consumers in
Hawaii found that the fuel temperature was approximately 80 degrees F.
More specifically, Hawaiian weights and measures officials test retail
pumps to ensure that they meet the state standard—to deliver the amount
of fuel a 231 cubic inch gallon would occupy at 60 degrees F, or its
expanded or contracted equivalent at any other temperature. In Hawraii,
the expanded equivalent is about 234 cubic inches per gallon—to reflect
the increased volume at the higher fuel temperature. Implementation was
phased in over 1 year. A state official said retailers may apply for a
variance from the state standard provided they can demonstrate that the
temperature of the fuel they deliver to consumers in their location differs
from 80 degrees F. According to a state official, temperature compensation
is a matter of fairness and equity.

Belgium mandated temperature compensation for retail sales of fuel
beginning in January 2008, Belgium adopted temperature compensation
for retail sales, in part, because some retailers were artificially heating
fuel, and the government sought greater consistency in the energy content
of the fuel sold to consumers, according to a weights and measures
official. After January 2008, any newly installed pumps must be equipped
for temperature compensation and, by January 2015, all pumps must be
equipped to dispense temperature-compensated fuel A Belgian official
told us that the 7-year transition period will allow retailers to malke
adjustments over time, in the normal course of their operations, thereby
reducing the overall cost to implement temperature compensation. While
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retailers will decide when to install temperature compensation equipment,
they are prohibited from turning it off. That is, once the equipment is in
place and dispensing temperature-compensated fuel, all hoses attached to
the equipment must continue to dispense temperature-compensated fuel.
To date, the Belgian government has not developed guidance for
consumers or retailers, in part because the transition to temperature
compensation has just begun, aceording to the official

Canada has adopted a permissive policy on automatic temperature
compensation for the retail sale of liquid petroleum products, such as
gasoline, diesel, and home heating oil. Specifically, Canada established
technical and other standards in the early 1990s that allowed retailers to
sell temperature-compensated fuel, but it did not require them to do so.
According to a Canadian official, Canada developed the standards largely
for three reasons: advances in measurement technology had made
temperature compensation equipment more readily available, automatic
temperature compensation is thought to be a more equitable and accurate
method of measuring fuel, and temperature compensation addresses
retailers’ concerns about inventory losses potentially due to temperature-
related changes in volume. Today, over 90 percent of Canadian fuel
retailers sell temperature-compensated fuel Canada imposed policy
controls on the use of temperature-compensated equipment to prevent
practices that might harm consumers or businesses, and any change to
pumps requires an inspection by government officials. For example,
pumps with automatic temperature compensation devices must be
operable and dispense temperature-compensated fuel at all times
throughout the year. In addition, pumps equipped with the devices must
have a sticker that says “Volume Corrected to 15 degrees C™ adjacent to
the pump’s visual and printed net quantity display. Retailers may elect to
convert only selected pumps or product lines, provided that all pumps for
the same grade or blend of fuel are converted and the compensation
equipment is activated at the same time.” Because Canada’s regulations are
permissive rather than mandatory, retailers may choose to stop using
compensation devices provided they obtain permission from Canadian
weights and measures officials. Permission would not be granted if
retailers wanted to only use automatic temperature compensation

*The reference standard of 15 degrees Celziug (C) iz roughly equivalent to 60 degrees F.
®Canada also allows partial conversion to automatic temperature compengation based on
“trade levelz” that use different types of pumps, such as those mounted on vehicles or

those that dispense fuel at high speed. In such cazes, all pumips for a given trade level must
be converted and activated at the same time.
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seasonally when it was to their benefit, according to a Canadian official,
who also said no retailers have sought to stop using the devices.

In addition, the EU currently permits member states to adopt temperature
compensation, although fewer than 2 percent of retailers have installed the
necessary equipment, according to an official with a European weights
and measurement organization. This official said that making adoption
possible, but not required, allows the market to make the decision when
business owners decide it is in their interests to do so. As a result,
implementation will occur gradually, thereby avoiding a “shock wave”
from immediate mandatory implementation, according to the official. A
shoclk wave would occur if retailers were required to purchase the
equipment without regard to whether they had the funds to do so. The EU
does not have a harmonized policy on temperature compensation, but,
according to the official we interviewed, information on fuel temperature
received by the retailer and dispensed to consumers would be important.
to the debate. However, the official also noted that retailers may, at their
discretion, adjust prices to compensate for temperature-related changes in
volume.

Currently, in Australia the states and territories require retailers to sell fuel
on a compensated basis. However, by July 2010, responsibility for weights
and measures regulation will shift from the states and territories to the
federal government. According to an Australian official, the new national
trade measurement legislation will replicate the current state and territory
requirements for the sale of fuel. As part of the consultation process for
developing new trade measurement regulations, comments on any aspect
of trade measurement controls, such as temperature compensation, will be
invited from all stakeholders, and the matter of temperature conversion of
fuel sales at the retail level may well be raised.

Officials in the United Kingdom said they anticipate issuing a statement in
the fall of 2008 that temperature compensation for retail fuel sales will be
permitted nationwide but not mandated.

In the United States, officials in eight states that have laws or regulations
prohibiting automatic temperature compensation largely said the decision
should be based on an analysis of the costs and benefits, with some
expressing concern that the anticipated costs would outweigh any benefit
to consumers and fuel retailers. In some cases, these decisions were made
more than 20 years ago, and the officials we interviewed had limited
information about the reasons. More recently, Missouri and Texas
considered state legislation to implement temperature compensation. In
Missouri, where the average temperature of stored fuel is 62 degrees I,
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Concluding
Observations

officials said that consumers would be negatively affected if temperature
compensation were adopted by changing the reference temperature
because they would have to buy more temperature-adjusted gallons than
uncompensated gallons to obtain the same amount of fuel. In addition, the
state would need to add six inspectors and one clerical person at a cost of
about $1 million in the first 3 years. Moreover, they said retailers would
face significant expense to purchase the compensation equipment if
temperature compensation were achieved by the use of compensation
devices. Specifically, Missouri officials in 2006 estimated that 65 percent of
the state’s pumps could be retrofitted, and 35 percent would need to be
replaced, at a cost of about $341 million. In Texas, officials have
postponed further consideration of temperature compensation until a
comprehensive nationwide cost-benefit analysis has been completed. In
addition, officials in some states said that evidence of benefits to
consumers from automatic temperature compensation could lead states to
reconsider their current position.

Finally, governments have not formally studied the impact of their
decisions to implement or not to implement automatic temperature
compensation. Specifically, neither Hawaii nor Canada has studied the
impact of temperature compensation, although officials reported it was
not controversial and was generally well accepted by both consumers and
the industry. In Belgium, temperature compensation has been
implemented too recently to study its effects.

The weights and measures community has debated the costs and benefits
of automatic temperature compensation for more than three decades with
no resolution. The issues have not changed substantively, and both sides
continue to passionately put forth their views. In general, supporters say
that extending temperature compensation to the retail level could provide
more transparency in fuel prices, while those who are opposed argue that
upgrading existing equipment would be costly and pose potential
economic hardship on retailers.

Tt remains unclear, however, what it would actually cost to implement
automatic temperature compensation and whether consumers or
businesses would end up paying those costs. Moreover, the two
governments with the longest experience in temperature compensation of
retail fuel sales (Hawaii and Canada) have not studied the effect of their
policies. As a result, a policy debate is being played out without good
information about the potential costs and benefits, and with both
proponents and opponents basing their views on their professional
judgment and their general understanding of economic theory.
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Loolking forward, there appears to be areal need for an objective analysis
of the key issues stakeholders raise about costs and benefits, including the
potential for higher costs to consumers and improved inventory
management for retailers. Such a study would need to bring together
petroleum-related scientific, engineering, and economic expertise. Absent
such analyses, NCWM and state governments face potentially significant
challenges to informing their decisions regarding automatic temperature
compensation.

As agreed with your office, unless you publicly announce the contents of
this report earlier, we plan no further distribution until 30 days from the
report date. At that time, we will send copies of this report to the Chief,
Weights and Measures Division, National Institute of Standards and
Technology; stakeholders we interviewed; appropriate congressional
committees; and other interested parties. We will also make copies
available to others upon request. In addition, the report will be available at
no charge on the GAO Web site at http://www.gao.gov.

If you or your staff have any questions about this report, please contact me
at (202) 512-3841 or maurerd@gao.gov. Contact points for our Offices of
Congressional Relations and Public Affairs may be found on the last page
of this report. GAO statf who made contributions to this report are listed
in appendix 1.

Sincerely yours,

s

David C. Maurer
Acting Director
Natural Resources and Environment
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Appendix I: Scope and Methodology

In conducting our work on each of our objectives, we reviewed National
Conference on Weights and Measures (NCWM) documents and
congressional testimony and performed aliterature search to identify
relevant documents and stalkeholders likely to have a view on the
implementation of automatic temperature compensation. We used the
individuals identified through our document review and literature search
as astarting point for the sampling technique that we used to identify
additional stakeholders. That is, we used an iterative process (often
referred to as the “snowball sampling” technique) to identify other
stakeholders and selected for interviews those who would provide us with
a broad and balanced range of perspectives on temperature compensation
of gasoline and diesel. We used a standard set of questions to interview
each of these individuals to ensure we consistently discussed each aspect
of automatic temperature compensation. We also asked open-ended
questions to allow people to share their views on this issue. To develop the
questions, we reviewed NCWM and National Institute of Standards and
Technalogy (NIST) documents, as well as congressional testimony. We
used content analysis to identify the main themes among responses.

We continued interviewing and soliciting names until we determined we
had appropriate coverage from all the relevant stakeholder groups. During
the course of our review, we interviewed officials from the following 15
organizations, listed alphabetically: American Automobile Association;
American Petroleum Institute; American Trucking Association; Consumer
Watchdog; Defense Energy Support Center; National Association of
Convenience Store Owners; NATSO, an organization representing travel
plaza and truck stop owners; Owner Operator Independent Drivers
Association; Petroleum Marlketing Association of America; Society of
Independent Gasoline Marketers of America; Schneider National,
Incorporated; Swift Transportation Incorporated; United Parcel Service;
United States Postal Service, and Weights and Measures Consulting. In
addition, we interviewed federal officials at NIST, the Environmental
Protection Agency, and the Federal Trade Commission because these
agencies help oversee the marketplace generally or oversee aspects of the
retail petroleum industry. We also obtained information from two of the
three manufacturers who produce equipment that allow for automatic
temperature compensation at retail pumps.

We also contacted officials in 17 states that the literature suggested may
have talken or considered specific steps to adopt or prohibit automatic
temperature compensation. Some of these states had proposed legislation,
were identified in a survey conducted by NIST on state practices, or were
recommended by other officials. One state—California—is conducting a
state-mandated cost-benefit analysis of automatic temperature
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Appendix I: Scope and Methodology

compensation. These 17 states included a mix of states that could be
considered hot (5), cald (4), or neutral (7) based on NIST's analysis of
temperature data for stored fuel. The 17th state was not included in NIST's
analysis because of a lack of data. We interviewed officials in the following
17 states, listed alphabetically: Arizona, California, Florida, Hawaii, Iowa,
Maine, Massachusetts, Minnesota, Missouri, Montana, Nebraska, New
Yorlk, Oregon, Pennsylvania, South Dakota, Texas, and Wyoming.

Finally, we interviewed officials in Australia, Belgium, Canada, the
Netherlands, and the United Kingdom because literature indicated they
either had adopted or had considered implementing automatic
temperature compensation, as well as officials at a European weights and
measures organization.

We conducted our work from March 2008 to September 2008 in
accordance with generally accepted government auditing standards. Those
standards require that we plan and perform the audit to obtain sufficient,
appropriate evidence to provide a reasonable basis for our findings and
conelusions based on our audit ohjectives. We believe that the evidence
obtained provides a reasonable basis for the information we present for
each of our audit objectives.
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Executive Summary

The Crux of the Issue

It comes as a surprise to Alaska consumers that there are two different kinds of gallons being
sold in certain retail petroleum markets. To a layman, a “gallon” means the standard U.S.
gallon, ( 231 cu. inches). That gallon will have to be called a “gross” gallon in this report
because there is another kind of gallon being sold too. It is well known to petroleum
professionals, and is called a “net” gallon.

For the layman, it is really not useful to go beyond the fact that a net gallon is smaller in Alaska.
So we have smaller gallons being sold alongside larger gallons. With two different gallons
being sold, consumers cannot make meaningful price comparisons. They can very well be
buying the more expensive gallon when they think they are buying the less expensive gallon.

The purpose of this report was to determine what definition of “gallon” should prevail in Alaska
petroleum retail markets. The conclusion of the report is that given present technology, there
should be one retail petroleum gallon in Alaska — and it should be the standard “gross” gallon
already familiar to consumers. A requirement to sell “net” gallons would force the statewide
adoption of more expensive dispensing equipment, and the costs would outweigh the benefits.

Comment on the draft report suggested that the study may have pursued the objective of
choosing the retail gallon that was the least expensive for the consumer. But that was not the
objective of the study. It is tantamount to saying benefits were not considered. They were. But
benefits did not justify the costs vis-a-vis a gross gallon standard.

Markets Affected

In Alaska, retail fuel is sold either at gas stations (land and marine) through gas pumps, or it is
delivered by fuel trucks. Gasoline stations sell both gasoline and diesel to cars and trucks, and
at marine stations fuel is sold to vessels. Fuel trucks on the other hand deliver fuel oil to homes
and businesses for heat, to electrical plants, and also to aircraft at airports. There is also some
off-road diesel delivered for heavy equipment by fuel trucks.

States have different rules governing gas pumps and fuel truck deliveries. In Alaska, gas
station pumps sell gross gallons. There are no net gallon gas station pumps in Alaska. There
are none in the USA although certain groups are pushing for it. But fuel trucks can deliver either
gross gallons or net gallons in Alaska. So it is in fuel truck deliveries only where both gross and
net gallons are being sold — not in gasoline stations.

Home heating oil, fuel oil for electricity production, aviation gasoline — these are the markets
where retail customers might be buying net gallons and might be buying gross gallons,
depending on the method of delivery selected by the retailer. If your invoice reads “volume
adjusted to 60 F” it means you have bought net gallons.
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It is quite possible that in the future gasoline stations will be able to sell either net or gross
gallons unless regulations are established by Alaska that choose one or the other. This has
occurred in Canada already. Part of the study purpose is to determine whether net gallons
should be sold through gas pumps at gasoline stations like in Canada.

Gross vs. Net Gallons

Fuel expands as it warms and contracts as it cools. The idea of a “net” gallon is to adjust the
size of the gallon as fuel either expands or contracts. As stated earlier, a gross gallon is

231 cubic inches. It does not vary with temperature. The volume of a net gallon depends on
temperature. At 60 F a net gallon is the same volume as a gross gallon. Below 60 F, which is
the majority of the time across Alaska, the net gallon is smaller than the gross gallon (see
figure E1):

Alaska Norm

BELOW 60 F

Gross Gallon Net Gallon

Figure E1

A rule of thumb for gasoline is that for every 15 degree drop in temperature, the net gallon is 1%
smaller. At thirty below zero the net gallon is about 6% smaller than the gross gallon. It is also
true that at temperatures above 60 F, the net gallon is larger than the gross gallon. But as a
practical matter for Alaska net gallons are smaller, particularly when we understand that the
major fuel oil season is in the winter when temperatures are extremely cold.
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It is more expensive to meter net gallons because it requires taking the temperature of the fuel
and adjusting the size of the gallon, depending on that temperature. Ultimately, the cost of
doing so will be borne by the consumer.

In the language of the layman, should Alaska allow the smaller gallon and the larger gallon to be
sold alongside one another when consumers do not know the difference? Should the smaller
gallon be the standard? Should the larger gallon be the standard?

Draft comment from industry representatives that purchased ATC devices suggest the use of
“smaller” and “larger” gallon is inflammatory and should not be used. But obscuring that fact to
consumers deprives them of the most important thing for them to understand.

Cost Benefit Results

The objectives of weights and measures standards are price transparency, equity, and of
course economy. In this report we consider both net and gross gallon sales in gasoline station
and fuel truck markets. It is clear that allowing both is the worst case scenario for consumers.
Allowing either net or gross gallon sales at the same time introduces what is probably the
largest discrepancy in gallon sizes from retailer to retailer in the entire nation.

It is fairly clear that the net gallon standard is more ideal from an engineer’s perspective. But it
requires more sophisticated equipment to meter fuel this way. The temperature of the fuel must
be measured, and the size of the gallon must be either increased or decreased accordingly.

It would cost millions to outfit either fuel trucks or gasoline stations in Alaska this way, and the
cost would be relatively more onerous for bush Alaska than for communities along the road
system. Installation of retrofits for dispensers or trucks in remote sites are in the ten thousand
dollar range, and the benefits of doing so are so small as to be essentially nil.

It is true that the additional cost of ATC equipment is small on a per gallon basis. But a small
inefficiency is not a net benefit.

The gross gallon standard is not a perfect way of metering fuel, but it is the most economical. In
all of the studies that were reviewed where gross gallon vs. net gallon standards were studied
from a cost/benefit standard, the gross gallon proved to be superior. So it should not come as a
surprise to find the same thing in Alaska.
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Introduction and Literature Review

Introduction

“...good, open measurement leads to fair, honest and just trade.”*

This sums up one of the main motivations for studies on temperature-adjusted vs. absolute
volumetric measuring of fuel sales at retail. Is the gross gallon better, the net gallon, or should it
be permissive, where either method is used at the discretion of willing buyers and sellers? Yet
another approach is to redefine the volume standard for a gallon, which is an approach Hawaii
took.

Measuring by volume has historically been the least-costly method of dispensing fuel at the
retail pump. Itis extremely simple and reliable. A meter is merely a device that spins as fuel
moves, and it drives another device that registers the quantity of fuel metered. There is very
little that can go wrong mechanically. Weights and Measures departments of state
governments have for many decades accepted and presided over their use as efficient and
equitable.

If fuel could be sold by weight, there would be no temperature adjustment controversy. But
selling by weight is much less practical than metering in the customary manner.? Temperature
adjustment can be thought of as a way to approximate selling fuel by weight instead of by
volume. But it is a more expensive means of doing so.

Changes in technology over time, such as the adoption of digital registers in fuel dispensers,
have made it less expensive to adopt temperature compensation at retail. It is still more
expensive than gross gallon metering, but in part the reduction in expense has caused some
consideration for whether it should be utilized as a universal method of sale.

For lack of a better word, automatic temperature compensation (ATC) has “crept” into some
markets such as Canada and Alaska without prior economic analysis of its costs and benefits.
This literature review shows that in general where ATC has been practiced at retail it has not
been studied from a cost/benefit perspective — and where it has, ATC has not been adopted.

Definitions:
U.S. Gallon or Gross Gallon = 231 cu. in. (regardless of temperature)
Petroleum Gallon or Net gallon = Temperature Corrected Gallon (231 cu in. @ 60°F)

The effect of temperature on fuel volume has been known for a very long time. A given gasoline
or fuel oil volume increases with temperature. A widely cited rule of thumb for gasoline is that

! Paton, R. and Boam, D. UK National Weights and Measures (1999), p 2.
’ There is a method of metering (mass flow metering) that is technically capable of determining the weight of fuel
delivered — but it is much more expensive per unit.
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there is one percent fuel volume expansion for each fifteen degree temperature increase. The
expansion is a little less for fuel oil or diesel. The warmer the fuel, the less energy and fewer
miles to the gallon a vehicle will receive — or the less heat it will produce per unit volume.

If one wants to standardize by weight or energy content, a reference temperature has to be
selected. For the U.S. that reference temperature is 60 F. A petroleum gallon or net gallon is
the same volume and weight as a gross gallon at 60 F. At temperatures above 60 F the net
gallon is larger in volume than 231 cu. Inches, but it has the same weight and energy content as
it did at 60 F. At temperatures less than 60 F the net gallon has smaller volume, but again the
same weight and energy content as it did at 60 F.

In Alaska we would be speaking about fuel contraction rather than expansion — as fuel cools it
becomes denser and has more energy per unit volume. Using our rule of thumb, a net gallon of
gasoline at -60 F has about 8% smaller volume than it does at 60 F. A net gallon would be
about 214 cu. inches at — 60 F. The total energy in the smaller, net gallon stays the same, but,
since the volume is smaller, the energy per cubic inch (or whatever volumetric unit is used)
would be greater. Please refer to Figure 1.

at 60 F at- 60 F

Gross:
Higher Energy Content

T~
_\__

Net: Same Energy Content

Gross Gallon =231 cuin Gross Gallon =231 cuin

Net Gallon =231cuin Net Gallon =214cuin

Figure 1

As we can see from the figure, a gross gallon in Alaska at — 60 F is considerably larger

(231 cubic inches) than the net gallon (214 cubic inches). The gross gallon has about 8% more
energy content in total than the net gallon. It would be true to say that a net gallon more or less
guarantees the same energy content every time. But it is a guarantee that energy content is
lower than that provided by a gross gallon at the temperatures of retailed fuels in Alaska.
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Impetus for Study

Trade is facilitated by universally accepted standards of measure, and impeded when standards
differ, or where they are not enforced. What is meant by “price” is not transparent when the unit
of measure differs across retailers. Equity amongst retailers / suppliers and amongst customers
will not prevail when there are different measures meted by one supplier vs. another.
Differences in temperatures of fuel between suppliers introduces a potential lack of
transparency and equity in the marketplace. It raises the question whether net gallon sales
should be adopted at retail.

So generally the question for researchers in the net gallon vs. gross gallon debate has been
which gallon to adopt at retail — gross or net. In this study however we are beginning with a
situation in which both net and gross gallons are being sold in the marketplace, specifically for
fuel metered from vehicle tanks. , and therefore whether elimination of one of them passes a
cost/benefit test.

Because Alaska has had a permissive approach to fuels delivered by vehicle tanks, there are
differences in gallon contents across suppliers that may very well exceed those for any other
jurisdiction in the nation. Under the permissive standard, delivering fuel on a net gallon basis is
essentially the same as delivering fuel at 60 F. We cannot say with very much precision what
the average temperature difference is between gross gallon retailers, but the temperature data
collected indicates it would be an order of magnitude less than what is possible between net
and gross retailers.

During the winter the average effective difference between a gross gallon supplier and a net
gallon supplier can exceed sixty degrees. This is the primary heating oil season. When gross
gallon retailers are storing and transporting their fuel in a similar manner, the temperature of the
fuel is going to be similar with both following the ambient much more closely than 60 F.

Whatever differences there are between gross gallon suppliers, and whatever lack of
transparency or equity exists under a gross gallon standard — the permissive standard
introduces an order of magnitude more problems in transparency and equity.

Regardless of whether the gross gallon standard or the net gallon standard is more efficient in a
cost-benefit setting, it is abundantly clear that the permissive standard is inferior to either one.
The permissive standard introduces an order of magnitude more differential between retailers
than weather or refining or delivery schedules can on their own. Also, the permissive standard
has some costs associated with it that the gross gallon standard does not (more expensive
metering and calibrating on the net gallons). So if we were to rank legal regimes, the
permissive standard is the worst due to cost, lack of transparency and inequity to the consumer.
The public policy question becomes whether the net or gross standard is more efficient.

Temperature Compensation at Wholesale vs. Retail
For a refinery purchasing at wholesale, temperature is important because the warmer the crude
oil it is purchasing, the fewer gallons of product that will be produced at the end of processing
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(warmer gallons contain less energy). When you are processing millions of barrels and profit
margins are small percentages, it makes enough difference to matter. So in the early part of the
last century the method of temperature correction was developed, a reference temperature
selected, and tables produced where anyone could compute the net gallon content given a
product density, temperature, and volume.

The petroleum industry has generally relied on temperature-adjusted gallons for these large
wholesale transactions for an additional reason. It is economical to perform temperature
adjustment in large quantities. If you are offloading a ship with millions of gallons, then
measuring temperature, measuring gross volume, and calculating the net gallon content is
essentially costless on a per gallon basis. If there is any benefit at all in taking such a measure,
it will be worth it.

The smaller the transaction, the more costly is the attempt to measure accurately. When we
move from millions of gallons to thousands to mere gallons in a transaction, any additional
measuring cost starts to become significant. In comments before the California Commission,
the Chief of New York State Weights and Measures estimated that in moving from wholesale to
retail fuel transactions, there were about fifty times the number of meters measuring the fuel
(fifty retail meters per wholesale meter)®. What makes sense at ten thousand gallon
transactions does not necessarily make sense at ten gallons when you are multiplying that cost
by fifty times.

Increased “accuracy” does not even make sense from a technical perspective when the
transactions become small enough. Observe the tolerance specifications in the National
Institute of Standards and Technology (NIST) Handbook 44 when we move from larger retail
sales to smaller retail sales”:

Tolerance by Flow Rates - Temperature Compensation

Flow Rate Tolerance Degrees

Over 30 gpm 0.15% 2.25

>1-30 gpm 0.30% 4.5

1 gpm 0.75% 11.25
Figure 2

The published tolerances are in percentage errors. We can convert those into degrees
Fahrenheit to ask essentially the same question — how much can temperature be misjudged

® http://www.energy.ca.gov/transportation/fuel_delivery_temperature_study/documents/2008-12-
09_workshop/comments/Ross_J_Anderson_TN-49465.PDF

* The National Institute of Standards and Technology (NIST) produces regulatory language for states that is often

adopted (Alaska is one of those). Handbook 44 contains provisions pertaining to liquid measures of concern in this
report.
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before the meter is no longer within acceptable tolerances?® For flow rates above 30 gallons
per minute (such as many home heating oil deliveries), the meter can be off by two degrees and
it is still within tolerance. At flow rates of 1-30 gallons per minute (gasoline station dispensers) it
can be off by four degrees and still be within tolerance. And for very small transactions of

1 gallons per minute or less — the meter can be off by over ten degrees.

It isn’t even technically feasible as a practical matter to temperature compensate a cup or even
a quart of fuel given that some initial flow is required to stabilize a temperature reading. There
isn't any cost that is justified once the transactions become small enough, regardless of whether
in theory temperature compensation is superior.

The issue is not whether temperature compensation of fuels makes “academic” sense at retail.
The question is whether it is practical. Do the benefits outweigh the costs? When we are
speaking about retail transactions, the variation in temperatures amongst retailers has to
become fairly significant before temperature compensation meters can even “tell the difference”
— meaning discriminate with an accuracy greater than tolerance specifications.

The required discrimination is not between the delivered temperature and 60 F. The
discrimination must be between suppliers essentially across the street from one another — ones
that are competing for the same customers. It makes no difference to temperature compensate
fuels when temperature fluctuations are minimal between suppliers. It does not make sense to
bear the cost of adjusting for something that as a practical matter makes no difference.

We are not concerned whether delivered fuel temperatures vary from 60 F. We are concerned
with how much temperatures variation there can be between retailers essentially across the
street from one another and competing for the same customers. It makes no difference to
temperature compensate fuels when temperature fluctuations are minimal between suppliers. It
does not make sense to bear the cost of adjusting for something that as a practical matter
makes no difference.

Interest Groups and Media Coverage

In reviewing literature on this matter, it is clear that consumer and supplier groups have different
motivations driving their opinion about net vs. gross gallons, depending on what side of 60 F
fuel temperatures we are speaking of. These differing motivations cloud public policy debates
because interest groups push agendas that suit their objectives, and their ideas work their way
into the popular media.

All else the same, consumers would like to buy the larger gallon whereas retailers / suppliers
would like to provide the smaller one. In cold states retailers have an incentive to sell petroleum
gallons, or net gallons, because they are smaller. In warm states, they would like to sell gross
gallons because those are the smaller gallons above 60 F. But consumer groups have the

> Comment on the draft report questioned how tolerances specified in volume can be translated into temperature
differences. Itis through the temperature-volume expansion coefficient.
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opposite incentive, and make efforts towards requiring suppliers to sell net gallons in warm
states. However, consumer groups have not yet been active in requiring gross gallon sales in
cold states.

Some of the arguments made for public consumption by various interest groups are significant
nuisances to decision making. For example, it is somewhat easy to manipulate consumers into
thinking they will get larger gallons at the same price if the retailers are forced to sell larger
gallons — as if doubling the size of a gallon will result in half the cost to consumers. This is a
fallacy of the free lunch.

It is also somewhat easy to manipulate consumers into thinking that there is some kind of fraud
going on with suppliers when they are “buying net and selling gross” in warm states. There is a
belief by somewhat misguided consumer groups that inventory is created out of thin air in this
manner because the retailer is purchasing larger (net) gallons, but selling smaller (gross)
gallons. However, there simply is no principle that retailers are obligated to sell products in
exactly the same units or content that they were purchased in. More will be said on this
presently.

California’s Study and Application to Alaska

California undertook the most extensive study to date, and the results were recently published.
It is a “warm fuel” state where temperatures are above the 60 F standard. It is quite important to
understand that one significant impetus for that study was very different from Alaska’s
motivation. We are referring to the persistent assertion by many groups that retailers were
purchasing fuel on a net gallon basis, but delivering on a gross gallon basis (buying large
gallons and selling small ones) — thereby profiting from the creation of inventory gallons by
sleight of hand.

That assertion (creation of inventory by buying net and selling gross) turns out to not only be
untrue, but also irrelevant to transparency and equity. What is important is whether fuel varies
in temperature across suppliers — not whether fuel from all suppliers varies from 60 F. Whether
they all sell fuel at 120 F or they all sell fuel at -30 F, there is no lack of transparency and no
lack of equity. Everyone is selling the same gallon.

There are two red herrings in this arena of “buy net and sell gross” that need to be eliminated in
the public policy debate. The California study did address these, but we wish to make the
points more direct and forceful. First, there is no relation whatsoever between “buying net” (at
60 F reference) and the actual temperature of the fuel. The fuel might be 100 F, and it might be
— 20 F when purchased by a retailer. The reference temperature is not the temperature of the
fuel. In November through February of 2008, for example, the average temperature of

#1 heating oil at the North Pole Flint Hills rack was in the 20’s. It was invoiced to retailers at the
reference temperature of 60 F. Whatever shrinkage occurred was not relative to 60 F, but to
20 F, an average of about forty degrees less.

Secondly, it is not a given that changing the method of delivery from gross to net, or vice-versa,
will allow consumers to extract from suppliers a bigger gallon at the same price. Hawaii tried to
accomplish this extraction in its conversion of a gallon from 231 cubic inches to 233 cubic
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inches. The law might just as well define a gallon to be a thousand cubic inches. If all suppliers
are selling in the same unit of measure, it does not matter what that unit is; 233 cubic inches or
1000 cubic inches. There is nothing to be gained in transfers between consumers and suppliers
when we only change the unit of measure. We must retain focus on the objectives of
transparency and equity, which has to do with variations in content between suppliers.

California’s study in the end hinged on whether small (10 F), random differences in the
temperatures of delivered fuel from retailer to retailer were worth the cost of imposing net gallon
metering. The costs were well over a hundred million dollars (more expensive meters and more
expensive ongoing maintenance and calibration) and the benefits were estimated at around two
hundred thousand dollars (half from eliminating seasonal variations in the energy content of a
gallon and the remainder from eliminating retailer to retailer fluctuations) - net gallon metering
did not pass the cost-benefit test. This 10 degree temperature differential (between suppliers on
a given day) was not established by the temperature study itself, but was the maximum
proposed in theory.

In view of the California study, in order for Alaska to pass a cost-benefit test for a net gallon
standard the temperature differentials amongst suppliers would have to be extreme — so
extreme that it is impossible to come up with a scenario where such differentials could be
sustained. Moreover, since Alaska has such a low volume of fuel turnover in remote locations,
and a much higher cost of installation, the costs are even more onerous by comparison.

Canada and Permissive ATC

It has been observed that Canada has permissive temperature compensation for motor fuels at
retail, and over 90% of Canadian retailers have adopted temperature compensation. The
reason for this conversion is perfectly straightforward: Selling the smaller liters, when
consumers don’'t know the difference, makes the best economic sense to an individual retailer,
although not necessarily to society as a whole. Canada is a “cold fuel” state where net liters are
smaller than gross liters.

The Canadian government has itself not produced a report explaining with clarity how ATC
devices came to be used in their country, nor evaluated the costs and benefits. This is partly
because their introduction was not the result of legislative or executive branch inquiry into the
temperature-corrected fuels issue in the first place. What we can find instead is interesting for
what it lacks in particulars. This is from Measurement Canada in a recent information bulletin
pertaining to temperature compensations:

Is Temperature Compensation New?

Temperature compensation has been used in applications such as pipelines,
ship-loading and tank farm transfers for decades and for the retail sale of
gasoline for the past 20 years. Prior to the advent of modern electronics, there

® http://www.ic.gc.ca/epic/site/mc-mc.nsf/en/Im01094e.html Note: Between the time of initial literature review
and final drafting of this report the information bulletin appears to have been superceded by a Policy Statement.
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was no way to perform this function accurately in retail dispensers. In 1984, a
Canadian electronics manufacturer designed a device which could readily
measure the temperature of liquids and perform the necessary calculations.

Now, the vast majority of gasoline pumps in Canada are equipped with automatic
temperature compensating equipment.

The passage makes it seem as though the change in technology was enough of a breakthrough
that both sides of the market (consumers and retailers) adopted a more mutually agreeable
system of dispensing.

We have to look a little harder for the history. Testimony before Congress in 2007 by Hugh
Cooley of Shell oil is quoted extensively here’:

Number 4: Why is automatic temperature adjustment used for retail sales in
Canada?

My understanding is that the government of Canada approved temperature
adjustment for retail gasoline fifteen years ago at the urging of the manufacturer
of a temperature adjustment device. A few years later, some retailers began to
temperature adjust, presumably to obtain a competitive advantage over other
retailers as a result of their lowered unit cost. Once the trend became apparent,
other retailers followed to avoid a competitive disadvantage.

Similar testimony in later passages:

My current understanding is as follows: The Canadian government made
automatic temperature adjustment permissive at the retail level approximately
fifteen years ago. Media reports indicate that a manufacturer of automatic
temperature adjustment devices first proposed that Canadian regulators allow
automatic temperature adjustment and then marketed the device after the law
was changed. We also understand that few, if any, retailers installed automatic
temperature adjustment devices in Canada for the first few years after it was
allowed. Apparently some retailers started to install automatic temperature
adjusting devices, which allowed them in a cold climate to sell smaller volumetric
gallons than their non-adjusting competitors, giving them a potential competitive
advantage over other retailers because they had a lower effective unit price.
Once a number of retailers had installed automatic temperature adjustment
devices, other retailers appear to have followed suit to avoid being competitively
disadvantaged. Shell Canada apparently followed those retailers that started the
trend to convert to automatic temperature adjustment. After most stations had
converted and the market essentially had transitioned to automatic temperature
adjustment, basic economics leads us to believe that prices at the street level
would have adjusted to take into account the new temperature adjusted unit of
measure.

What is meant by “lowered unit cost™? This is a device that costs money to install. But if you
are selling a smaller liter than your competition, then on an equivalent basis it is indeed a lower

7t is noted by Northern Economic Research Associates (NERA) that this witness did make generalizations that
were untrue about the status of state laws and that the testimony of the NIST was more accurate on that subject.
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The introduction of the temperature compensating devices took place exactly in the manner one
would expect from a profit-maximizing perspective: where the devices paid for themselves most
handsomely first: that is, where the volumes were highest®. Regular no-lead occurred first,
followed by premium and blended fuels. This is not to say there is anything untoward or shady
in their use. It was a legal method of sale, and it was introduced where it was most profitable
first.

One of the very interesting responses of the Canadian government to their use was a regulation
prohibiting the intentional switching on-and-off of ATC devices: turning them on in the winter
and off in the summer.® The intentions to use them in this way demonstrates what was stated
earlier — the incentive is simply to sell the smaller gallon at all times.

It is acknowledged that a stated rationale for their use was to ameliorate inventory losses from
fuel shrinkage in the cold. That is a similar argument made by proponents of their use in
Alaska.

But selling a smaller gallon against competition selling a larger gallon (or liter) is profitable
whether there is shrinkage, no shrinkage, or expansion of inventory. It is profitable regardless
of what is happening to inventory. If all retailers are in the aggregate losing inventory in the
winter months, basic economics dictates that market price adjusts to a higher level from the loss
in supply regardless of whether individual retailers even consciously acknowledge this
themselves.

Moreover, inventory loss from handling, from vaporization, from sump drainage, from theft,
spills, etc. all occurs. The answer to these problems is not to sell smaller gallons, but rather to
factor such losses into the price. Additionally, the amount of inventory shrinkage bears no
relation to the 60 F or 15 C temperature reference. There is no reason to temperature
compensate to 60 F if the fuel was purchased at 20 F.

Hawaii and Redefining the Fixed Volume Standard

Hawaii is the only case we can find where a change in the legal volume standard was put into
effect in order to “correct” in some way for fuel expansion or contraction. A “Hawaii gallon” is
233.8 cubic inches rather than 231 cubic inches because it is based upon a reference
temperature of around 80 F*°. Hawaii is a hot fuel state where fuel is retailed consistently
above 60 F.

The drive behind changing the Hawaii volume standard was Mr. George Mattimoe, who was
previously the Deputy Director, Division of Weights and Measures, Department of Agriculture,
State of Hawaii, and former chair of the National Conference of Weights and Measures.

® http://www.ic.gc.ca/eic/site/mc-mc.nsf/eng/Im00106.html

? Ibid — See section 3.0 “Background”.

1% This seems to be an ambient average rather than the underground fuel temperature average, which can be
deduced by comparing the California section pertaining to Hawaii and the submission by Mr. Mattimoe.
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The motivation is supplied in a paper Mr. Mattimoe submitted to the California Commission in
January of 2009."* On page 9 the crux of the matter is identified: that retailers “short”
consumers about 3.1 cubic inches of gasoline by selling a 231 cubic inch gallon when, on
average, the temperatures of retailed fuels in Hawaii would result in 234.1 cubic inches if sold
as net gallons. This number is based on the average temperature of fuel stored in underground
service station tanks.

The logic simply does not follow. There need be no relation whatsoever between what the units
of measure are at wholesale and what they are at retail. In virtually all markets, wholesalers
purchase in different units than they sell at retail. Purchases might be in metric tons, and sales
in pounds or ounces. Purchases might be in concentrations of product vastly exceeding the
concentrations at retail — in the cases of drugs, demanding they be equivalent would result in
injury or death.

In the case of juices, soft drinks, and a host of other commodities it would preclude their sale
altogether because people would not buy them if the ingredient quantities or concentrations
purchased were required to be retailed in their wholesale form or quantity. This idea is some
kind of fictional concept of business — that whatever is purchased by a vendor must be passed
on precisely in the same form and content to consumers. The most basic premise of retailing is
to purchase in larger quantities than are sold — so it very nearly turns the entire retailing
principle on its head when applied elsewhere.

Rather than imposing sales of net gallons at retail though, the approach in the case of Hawaii
was to fix the volume of the gross gallon to its net gallon equivalent on average. That strategy
seems to be one of imposing recalibration costs without the benefits cited by the NCWM for
ATC. Hawaii is still selling a gross gallon. So it does not eliminate retailer-to-retailer
fluctuations in temperatures.

Every retailer was selling the same sized gallon at 231 cu. inches before. Every retailer is
selling the same sized gallon now at 233.8 cu. inches. It could just as easily be 235 or 300 or
500 cubic inches, and price transparency or equity would not change in the least.

Redefining the volume standard for a gallon is not under consideration in this study. Doing so
seems to reflect a lack of understanding in basic economics. As long as the units of volume for
sales are the same across retailers, it simply does not matter what that standard is.

Belgium Adopts Mandatory ATC at Retail

This leaves us at one significant case to study where mandatory ATC has been adopted at
retail: Belgium. It is difficult to find technical analysis underlying the Belgian decision, but the
GAO did interview Belgian officials directly regarding their rationale:

" http://www.energy.ca.gov/transportation/fuel_delivery _temperature_study/documents/comments/2009-01-
13_George_Mattimoe-Intellectually_Dishonest_Myth_Re_Accurate_Deliver_of _a_Gallon_of_Gas_TN-49799.PDF
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Belgium adopted temperature compensation for retail sales, in part, because
some retailers were artificially heating fuel, and the government sought
greater consistency in the energy content of the fuel sold to consumers,
according to a weights and measures official*?

As the GAO notes later in their report, the costs and benefits of ATC have not actually been
formally studied for Belgium. We have a rationale here that is familiar amongst ATC advocates,
and that is the intention to provide consistency in the content of fuel sold to consumers. But the
costs and benefits have not actually been measured.

The statement above though does point to something that is of interest — the idea of retailers
profiting from, and consumers being harmed by artificially heating fuel. We might remark that
the least expensive way of effectively doing that in a “cold fuel” state is to temperature
compensate fuels when competitors are not — because temperature compensating gallons to
60 F is effectively the same thing as heating fuel to 60 F.

Nobody in this arena seems to have noticed that permissive ATC provides, essentially, the
cheapest and most reliable manner of heating fuel to 60 F in cold environments, and that
permissive ATC is induces essentially the exact opposite effect intended by mandatory ATC
advocates: consistency in the energy content of fuel sold to consumers.

Professional Literature Review

We shall review a variety of professional literature on temperature compensation at retail. In
general, it has not done very well under scrutiny. The most recent report of value to us was
performed by California (2009). Given what preceded it, the results should not really be
surprising.

Dickerman and Radian Corp (1982) prepared a report for the American Petroleum Institute.
They stated that

“The principle argument against requiring temperature adjustment at the retail
service station level is that it could impose hundreds of millions of dollars in
capital for retrofit and new installations without commensurate benefits. The
costs of purchasing and maintaining automatic temperature compensators would
be passed on to the consumer; the increased costs of regulating this practice
would be passed on to the taxpayer ... all without increasing the supply of
product.

To the extent that the petroleum product market is competitive and that all outlets
in a given market area are similarly affected by temperature changes, there
should be little or no gain or loss to the consumer from the effects of product

12 http://www.gao.gov/new.items/d081114.pdf
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shrinkage or expansion ... In this way the market itself serves to remove

inequities within a market area — assuming a high degree of competition.”*?

A number of useful studies have been done in Australia. The Australian Institute of Petroleum
(1996) report, the Industry Commission Report into Petroleum Products (1994), and the Access
Economics (1992) report all agreed that mandatory temperature corrections were not justified in
there. From Access Economics:

“The central argument for temperature correction is an equity argument: that is,
the “benefits” of temperature correction are essentially distributional benefits.
The case for correction is not intrinsically an efficiency argument at all: gross
costs of temperature correction are a quantifiable drain on scarce resources, but
the gross benefits are gains to some at the expense of others within the
economy.

In net terms, from a national economic perspective, temperature correction by
definition is a negative-sum proposal. The economy as a whole must lose if
temperature correction is costly, with the distribution of that loss depending on
the temperature at which sales are made.”**

The Australian Institute of Petroleum (1996) report pointed out the use of a 15°C reference
temperature for the collection of excise ensures that there is consistency in the taxation base.
This excise is imposed directly on the refiner marketer companies, not the motorists. It is
unrelated to issues of equity between consumers.™ (The 15°C number does not represent the
average temperature of fuel). The net loss from mandatory temperature correction per motorist
was estimated to be between $5 to $24 per year depending on location.

This report estimated capital costs of $300 million and annual operating costs of $50 million for
a change to mandatory correction. For perspective, an additional capital cost of $300 million
represented nearly total annual profits of all four refiner marketer companies in the Australian
downstream oil industry at the time. These costs would simply be passed on to consumers.

The Industry Commission Report (1994) flatly stated there were no economic efficiency
arguments for requiring temperature adjustment. It cited self-adjusting market behavior and
“When trialled in several Canadian provinces, temperature correction did not lower prices or
otherwise win consumer favour.”®

The last Australian report reviewed was the Victoria Consumer and Business Affairs (2001)
study. This report recommended that wholesale transactions at refineries/terminals be
temperature adjusted. It again cited numerous authorities pointing to the cost-inefficiency of
requiring so for retail sales at the pump. An increasing problem with “hot fuel” sales to retailers,

' passages from Dickerman and Radian (1982) p 6-15.
% Access Economics (1992), p 4.

> AIP(1996), p 1.

16 Industry Commission; (1994) p.243
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the complexity resulting from taxes being assessed on petroleum gallons and some concern
over transparency and relative market power resulted in this wholesale rule.

In the UK Temperature Compensation Study (1999) the main focus was the apparent volume
losses of product due to temperature changes within the distribution chain. At the time, the
petroleum gallon system was used throughout the UK industry for bulk transfers and for duties
on fuels. Stable retail temperatures, as well as high capital and labor expense involved in
correction made the temperature-adjusted concept cost-inefficient when applied to either
retailers or final customers.

But by 1999 in the UK, the move to sealing road tankers due to environmental regulations
eliminated the enforcement powers (dipping for volume) of the Trading Standards Officer or
customers. Fuel shrinkage from cooling in transport or storage would imply “losses” into the
environment unless volumes were temperature-adjusted. So multiagency regulation interaction
was occurring in the UK that partly drove the ATC fuel discussion.

Ultimately the UK report recommended that as changing technology brought capital and labor
retrofit costs down that Standard Temperature Accounting be adopted but should be voluntary
and based on contract negotiation. At this time there are no temperature-compensation meters
at retail gas pumps in the UK. Oil companies still use voluntary temperature-adjusted exchange
agreements within the industry.

California Study

California is being looked to by a number of states. In 2007 AB 868 directed the California
Energy Commission to conduct a Fuel Delivery Temperature Study. That study has now been
completed and the upshot is that temperature compensation costs are not worth the limited and
unclear benefits.

The amounts are instructive. The initial costs were estimated to be at least $110,000,000, along
with increased annual costs in the $7 million dollar range; the benefits were on the order of
$200,000 per year. This was under the best case scenario for temperature compensation.

There are a number of reasons why benefits are probably overstated. One is the lack of
recognition that temperature compensated sales themselves still vary from retailer to retailer
because of the tolerances mentioned earlier. The assumption in the California study was that
every gallon of temperature compensated sales was perfectly measured. Correspondence with
Murphy and Topel*’ also pointed out an additional analytical reason benefits are overstated, but
it simply is not worth quibbling over details when the results are so overwhelming.®

v Correspondence with Kevin Murphy March 13, 2009

" Their analysis assumed for example that in the summertime people overestimated the energy content of
gasoline. But an automobile cannot misperceive energy content. So regardless of what consumers perceive, the
car cannot go further than the gasoline allows. So consumers must either adjust their perceptions about fuel
content, or else budget constraints force them to curtail expenditures on all things, including gasoline (referred to
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The California result can be summarized fairly succinctly by saying that in the long run the costs
are on the order of a thousand times more than the benefits. The costs are not large when
brought to a per gallon figure, but nevertheless are an inefficiency and essentially a nuisance.

There are a few very important observations about the initial motivations behind the California
study that ultimately were not clearly addressed in the final report, yet were absolutely central to
its conclusions.

Ultimately, it boils down to the fallacy of the free lunch, but it begins with a myth about inventory
“fraud”. As mentioned earlier, there has been a misguided consumer advocacy theory that
retailers are “buying net and selling gross” and that in a hot fuel state this means they are
profiting from the purchase of larger gallons than they are selling. To address this problem,
retailers ought to be forced into selling larger gallons.

Computing benefits in such a scenario is straightforward. The California Study was at the
county level. They had proposed measuring temperatures in every county, along with sales, to
estimate benefits per county in accordance with the following formula®®:

County Benefits = (fuel volume) x (fuel price) x (volume correction factor)

As the logic of the California study initially went, since different counties have different average
temperatures and sales, the benefits will vary across counties. But in all cases, since the
gallons sold after ATC implementation will be larger, the benefits will be positive. Requiring
temperature controlled sales in this framework fosters the illusion that consumers will recapture
gains the industry allegedly makes with this shady practice of selling warmer (lower BTU) U.S.
gallons instead of the temperature-adjusted gallons that they are buying.

In the end, this methodology was dropped after economists from Chicago (Murphy and Topel,
2009) intervened with what is conceptually a fairly simple idea, but analytically difficult to
estimate. The upshot is that Murphy and Topel forced a focus on what the NCWM articulated
about transparency and equity. It is the temperature differences between retailers that is of
concern, and not the difference between retail temperatures and the 60 F reference
temperature.

We had thought that the California temperature study would provide data on the differences in
temperature from retailer to retailer on any given day, and that this information could be
correlated with other information, such as refinery production schedules or storage practices.
This information would be useful in adapting results elsewhere, including Alaska.

But because the methodology of that study was directed towards comparing prices on average
to the 60 F reference, the temperature variations that turn out to be the most important for cost-
benefit analysis were not derived. In the Murphy-Topel analysis it was assumed, and

as an “income effect”). So to the extent we claim gasoline is “overpurchased” with incorrect perceptions, reality
nevertheless ameliorates those incorrect perceptions in some way.

'° AB 868 Fuel Delivery Temperature Study Staff Workshop California Energy Commission June 5, 2008 Gordon
Schremp Fuels and Transportation Division pg 39
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reasonably so, that the differences amongst suppliers on any given day would not exceed ten
degrees.

Testimony during the course of the study directed attention to the manner in which inventories
are actually calculated by service stations in order to address what is best termed a myth about
the creation of inventory out of nothing when retailers “buy net and sell gross”.

Ample professional testimony demonstrated that retail fuel stations are within 0.1 or 0.2 percent
accuracy over the year in inventory control. It is a myth that there are extra gallons being sold.?
This was not clearly demonstrated in the final report. The “extra gallon” myth is worthwhile to
explore because there is a corollary on the other side of 60 F — that there is inventory loss
necessitating the sale of smaller gallons when fuel is cold.

In California, inventories enter the retail station books as gross gallons, even though the total
cost is determined by a net gallon price.

“There are bills of lading that are produced when the wholesale transaction is
consummated. And that bill of lading information... has both net, gross, temperature,
even density information on the bill of lading, as well as the date, obviously”.?*
“But the gross gallon figure on the bill of lading is the one that went into the inventory
record. And that's how they run their business. Even though they may pay on a net
gallon calculation of price, the number that they take into their inventory is a gross gallon
figure. And that's the only way they can make their inventory balance at the end of the
year."?#
We are hearing the same observation from retailers in Alaska: they clearly recognize and are
concerned with shrinkage of fuel as ambient air temperatures fall from the 70’s and 80’s in the
summertime to -30’s and -40's in the wintertime. It is a legitimate concern.

Any fuel to a remote location and stored over the wintertime will shrink. We have to ask the
guestion then, what happens when a fuel supply is lost for any reason — whether it is a
hurricane, war in the Middle East, the depletion of reserves, or what have you.

We of course accept the premise that market supply is reduced from temperature induced
shrinkage. What is true for any one retailer must be true for the market as a whole. In the
aggregate losses are a summation across supply losses for each retailer. We are compelled by
basic economics to conclude that the price increases accordingly, as shown in Figure 3. Supply
shifts from S; to S2 and price increases from P1 to P2.

20 Transcripts from Staff Workshop before the California Energy Resources Conservation and Development
Commission in then matter of: Implementation of Assembly Bill 868 Docket No. pg 130 onward

! 1bid pg 8.

2 |bid pg 146.
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Recent National and Federal Government Actions and Studies

There are two sources of information we have found that converge in Hearings before
Congressman Kucinich in June of 2007. Certain consumer advocacy groups were lobbying for
ATC requirements under the theory consumers were being shorted with “hot gallons”.
Numerous private lawsuits had accumulated by this time and more attention was being brought
to the issue because of high fuel prices. The National Institute of Standards and Technology
(NIST) had been debating the issue for decades and Richard Suitor spoke on behalf of the NIST
before Kucinich’s committee?®:

For over 30 years, temperature compensation has been discussed and debated
in the weights and measures community. NIST has been in the middle of the
discussion, providing technical advice and information as evidenced by the
1979 publication of our report: "Symposium on Temperature Compensated
Volumes in the Sale of Petroleum Products."

So what is temperature compensation? Temperature compensation as it relates
to the sale of petroleum is an adjustment made that assures that each gallon of
fuel sold contains the same energy content. To put it simply, energy per unit
of fuel is measured at 60 degrees Fahrenheit and when the external temperature
is warmer it causes the fuel to expand. A warm gallon of gas does not provide as
much energy as a cold one. That is because when that cold gallon of gas is
warmed, its volume expands.

We have placed emphasis here on the assertion about energy content because although that
may be the intent, it is not strictly true. It assures sales by weight instead of by volume, and the
intention is fulfilled only when everyone sells the same product. There will also still be
differences in additives for boutique mixes by region and season as well as other inherent
gualities of the oil being refined that differ across gasoline sold at different stations.

It is also the case that variation amongst retailers will occur because, under ATC, tolerances are
provided that clearly allow such variation. If temperatures only vary a couple of degrees
between retailers there is essentially no benefit provided by temperature compensation;
measurement tolerances for ATC allow for about that much variation in the first place.

A good summary of the situation across states was given in this testimony:

In some states, compensating for the temperature of refined petroleum products
being sold has taken place at the wholesale level — but not at the retail gas pump
(diesel included) or for deliveries of home heating fuel. Some states prohibit
temperature compensation at retail and some states prohibit temperature
compensation anywhere in the petroleum distribution chain. Most states require
temperature compensation for certain products, such as for liquefied petroleum

3 http://www.nist.gov/testimony/2007/rsuiter%20hover-govt%20subc%20dom%20p0l%206-8-07.htm
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gas (LPG) sales, or propane for home heating, but not necessarily for other
products®.

In 2000 a delegate from the State of Oregon, through the Western Weights and
Measures Association, submitted an item to the NCWM Specifications and
Tolerances Committee to recognize temperature compensation in NIST
Handbook 44 for vehicle-tank meter applications. These include meters installed
on home heating fuel delivery trucks. The Specifications and Tolerances
committee is made up of weights and measures officials with some expertise in
the design and operation of commercial devices. As mentioned earlier
NIST/WMD serves as technical advisor to the Specifications and Tolerances
committee.

After two years of committee development, the issue became a voting item on
the Committee's agenda in 2002. At the NCWM Annual Meeting, the conference
could not reach an agreement during the voting process. Because the NCWM is
a consensus organization, the item was returned to the Specifications and
Tolerances Committee for further development. The same result occurred at the
conference the following two years. The item has remained as an information
item on the Committee's Agenda since that time. In 2004, an item was submitted
to the NCWM Laws and Regulations Committee proposing a change to the
Uniform Regulation for the Method of Sale of Commodities to require
temperature compensation in certain applications such as heating oil tanker
trucks, loading rack meters at wholesale gasoline, diesel or even ethanol tank
farms, and high volume (truck stop) dispensers. The proposal was modified in
January 2007 to recognize voluntary temperature compensation at all levels and
is currently a voting item on the committee agenda that is expected to be taken
up in July 2007. If adopted this would permit temperature compensation
adjustment at additional levels of the distribution chain, but not mandate it.

A steering committee of the NCWM was formed and met through 2008, producing literature that
demonstrates we are no further along than we have been before. It is acknowledged that in
theory, temperature compensated fuels could provide greater price transparency and equity
when we assume there are temperature variations across retailers. The steering committee did
not take a position pro or anti-ATC.

The council steering committee recommended that if ATC were adopted at all that it be
mandatory. It recommended a phase-in period of one year that includes permissive use should
be followed by full conversion to mandatory ATC.

In late 2008, the GAO released a report on temperature compensation, and a couple of
summary comments are worth noting here:

...the two governments with the longest experience in temperature compensation
of retail fuel sales (Hawaii and Canada) have not studied the effect of their
policies. As a result, a policy debate is being played out without good information
about the potential costs and benefits...

*The expansion coefficients for these products are an order of magnitude more than that for gasoline or fuel oil.
In such cases temperature compensation has a much more pronounced effect in moderating variation amongst
retailers when temperatures vary.
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In Belgium, temperature compensation has been implemented too recently to
study its effects.

What we can say in having scrutinized the literature regarding temperature compensation is that
where ATC has been implemented, there is an absence of preliminary cost/benefit analysis and
instead we are still waiting on some kind of professional analysis regarding its effects.
Wherever it has been studied carefully in a cost/benefit framework, it has not been
implemented.

To be fair to industry that has invested in ATC in Alaska, and since these hearings have been
cited, it bears commenting on Representative Kucinich's statement on ATC in those hearings
Representative Kucinich had the impression in calling the hearings that the industry was
operating under some “double standards”.?®> After the June 12 Alaska Fuel Project meeting, that
testimony was submitted for consideration.

Representative Kucinich relies on the premise that if industry does it at wholesale, the default

position is that it must be the appropriate retail too. Otherwise it is a “double standard”. In the
first place this is again the fallacy that whatever form the wholesaler purchases the commodity
in must be preserved in retailing. There simply is no such principle.

The premise also ignores the basic diminishing returns economics to ATC. When there are fifty
times the number of meters at retail vs. wholesale, the benefits have to be vastly greater to pass
a cost-benefit test. It does not follow that what is economical at wholesale is economical at
retail.

Kucinich furthermore argues the nearly universal adoption in Canada under a permissive
standard proves something is amiss in the USA. He does not understand the smaller gallon is
sold in each respective market — cold vs. warm. Finally, Representative Kucinich observes that
LP gas is sold with ATC making another “double standard”. That ignores the much higher
temperature expansion coefficient for LP gas which absolutely does work in favor of ATC
vis-a-vis fuel oil or gasoline.

Market Adjustments to Changes in Supply

It might be a mystery how the market adjusts for temperature when it actually matters. But this
point is absolutely essential to a cost/benefit study. It is something that we do not see
recognized anywhere in the professional literature. Carl Boyett, representing the Society of
Independent Gasoline Marketers of America provided, revealing testimony in the California
study that is relevant to Alaska:

“We operated a station in South Lake Tahoe for ten years roughly. And during
the winter | know we lost thousands of gallons of gasoline. And so, you know,
that probably was partly due to temperature, with snow on the ground and

% See Kucinich’s June 25 testimony: http://domesticpolicy.oversight.house.gov/documents/20070725132158.pdf
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whatever. So we consciously raised prices to try to compensate for that during
26 »

that period of time=".
We are hearing the same observation from retailers in Alaska: they clearly recognize and are
concerned with shrinkage of fuel as ambient air temperatures fall from the 70’s and 80’s in the
summertime to -30’s and -40's in the wintertime. It is a legitimate concern.

Any fuel to a remote location and stored over the wintertime will shrink. We have to ask the
guestion then, what happens when a fuel supply is lost for any reason — whether it is a
hurricane, war in the Middle East, the depletion of reserves, or what have you.

We of course accept the premise that market supply is reduced from temperature induced
shrinkage. What is true for any one retailer must be true for the market as a whole. In the
aggregate losses are a summation across supply losses for each retailer. We are compelled by
basic economics to conclude that the price increases accordingly, as shown in Figure 3. Supply
shifts from S; to S, and price increases from P, to P».

]

11\,

Figure 3

To deny that this is the case is to assert that markets do not work. It really isn’t even necessary
to introduce testimony that specific retailers are acknowledging supply losses by factoring it into
price. The way markets generally work is that retailers notice that at the current price, sales
indicate the market will bear a higher price. Alternatively, if sales become sluggish at the
current price, it indicates the market is signaling a lower equilibrium price is required.

We are surprised that this basic lesson has not been introduced anywhere that we have seen.
Generally the temperature compensation issue has been “hottest” in warm fuel states where it is
asserted supplies are increasing from fuel expansion. One cannot simultaneously assert,
however, that supply is expanding while at the same time price is not adjusting (falling).
Whatever gains are had from fuel expansion by any individual retailer are reduced on a net
basis by the fact price is falling at the same time.

*® |bid Pg 55, 56
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We do agree that it is beyond the power of any individual retailer to arbitrarily increase his price
independent of other retailers. Instead it is market forces working in the aggregate that cause

prices to adjust whether or not any individual retailer acknowledges that is the underlying
reason.
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Petroleum Production, Consumption, and Sales in Alaska

Introduction

There are a number of sources from the federal and state government pertaining to the fuel
industry in Alaska. The full statewide scope and regional details are not accounted for in any
one place. Their objectives and authorities are all different. We cannot speak with a lot of
precision except in the case of taxed fuels, but we can form a pretty good idea of relative
magnitudes overall. Jet fuel production and consumption leads the list; for international flight
refueling. Highway fuels subject to motor fuels taxation would be a pretty distant second, then
heating fuel. Fuel for production of electric power would be close behind heating fuel, and then
marine fuel.

We don’t have independent reports with comprehensive and complete data either, but some
good efforts under the circumstances of so few firms and the associated privacy restrictions on
reporting data. What material we do have from federal and state sources seems inconsistent in
some ways, and to some degree that is expected because the data collection methodologies
and categorizations of fuel are different. Some data are from tax reporting requirements and
are therefore quite complete and reliable. Voluntary surveys are just that — voluntary.

Fuel sales data are proprietary and it is understandable why, in a small retail market — possibly
with only one or two suppliers — information is not reported, even when it has been collected.
When there are many firms, private information is not being given out because only category
totals are given, and not assigned to any particular firm. Not so in a one or two-firm market
such in rural Alaska. Because of this, there is a degree of uncertainty in the completeness and
accuracy of what data we have.

Itis a bit difficult to reconcile the different sources with one another. Nevertheless we will
review and compare these sources in order to formulate an idea about the fuel industry in
Alaska:

1) Refineries in Alaska (Division of Oil and Gas Annual Report (2007) Section Five
(Refining)
2) Alaska Prime Suppliers Sales Volumes (U.S. Energy Information Agency)
3) Alaska Division of Tax Annual Reports
4) Institute of Social and Economic Research (ISER) Reports
a) Institute for Social and Economic Research, Components of Delivered Fuel Prices in
Alaska prepared for the Alaska Energy Authority June 2008
b) Institute for Social and Economic Research, Alaska Community Fuel Use prepared
for the Alaska Energy Authority October 2008.

But first, we discuss a schematic overview of the Alaska Petroleum industry in Alaska. This is
accomplished in Figure 4.
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Alaska Crude oail is produced in two places — the North Slope and Cook Inlet. The North Slope
oil is delivered by pipeline to Valdez, through North Pole. There are two refineries in North Pole
and one in Valdez. Cook Inlet oil production is exclusively refined at the Tesoro facility in
Nikiski.

There are three refineries that process oil from the Trans-Alaska Pipeline System (TAPS).
Finished product is distilled from a crude stream, and a residual of up to 75% may be re-injected
into the pipeline. There are also a couple of refineries on the North Slope for production of
Arctic Heating Oil. This production is strictly in association with oil field operations and is not
marketed south of the Brooks Range.

The refineries in North Pole produce finished products such as jet fuel, gasoline, diesel, and
heating oil that are distributed by road, rail, and air. The railroad delivers fuel from North Pole to
an Anchorage terminal and from there by pipeline to the Anchorage Port. From the Anchorage
“rack” and the Port it is further distributed by barge, road, and rail throughout Alaska. Fuel is
also trucked by road to Nenana, where it is barged throughout Interior Alaska on the Tanana
and Yukon River to local village tank farms.

Cook Inlet oil processed at the Nikiski Refinery is distributed by pipeline to the Anchorage Port,
and also by spur line to the Anchorage International Airport. Fuel is also distributed by barge
and by road from the Nikiski Tesoro facility. Refinery output in Valdez is distributed by barge
and road. Of course, the majority of crude oil is being exported by tanker out of Valdez.

Finally, we have barged fuel both arriving to Alaska from Northwest U.S., (occasionally foreign)
and some refined products being shipped south. Heavy oils and seasonal gasoline go south
from the Nikiski refinery along with the crude oil from the pipeline terminus in Valdez. Refined
jet fuel, diesel, marine fuel, gasoline and aviation gasoline come up from Puget Sound largely to
Southeast Alaska, but also further north.

The refinery data appearing on Figure 4 refers to throughput capacity. Finished products are
varying proportions of throughput that may be as low as 25%. The refineries are not all
operating at capacity, but it is the relative sizes of the refineries that are important here. The
capacity data sometimes disagrees across sources, but the magnitudes are close enough.

The Flint Hills refinery is the largest by far, located in North Pole at 210,000 barrels per day. It
is followed by Tesoro’s Nikiski refinery at 72,000. Petro Star has a combined capacity in Valdez
and North Pole that is close behind at 65,500. The North Slope refineries are a combined
17,500 barrel per day capacity.

Barged fuel from Puget Sound is delivered throughout Southeast, but potentially as far as Dutch
Harbor. At Haines it can be delivered to the interior by road. The Port of Anchorage also
receives refined fuels distributed from there throughout Alaska
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Refineries
{A“‘l% (ol field) Alaska Refineries
e Hﬂ
[ T Flint Hills - North Pole 210,000
Adr A Tesoro - MNikiski 72,000
P Petro Star - Valdez 43,000
S b Petro Star - North Pole 17,500
N Pole . Air |Conoco-Phillips-Kuparuk 15,000
Refineries | BP Expl. - Prudhoe Bay 12,500
U.5. EIA, 2007

Figure 4

Refining in Alaska

This section will discuss the refining industry in Alaska, for the most part following the Alaska
Department of Oil and Gas 2007 Annual Report — the most recent available. There are some
small discrepancies with US EIA (Energy Information Administration) humbers on capacity but
nothing major. The discrepancies in fuel produced or sold however, are substantial.?” We will
illustrate where.

A few words on refining first:
Final products from refining include these major groups:

Motor Gasoline — for vehicles with reciprocating engines

 The State DOG report, p 5-6, discusses the major discrepancy between state tax sources and federal data —
international flight refueling. But there is clearly more than this.
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Aviation Gasoline — For aircraft with reciprocating engines
Jet Fuel — kerosene based fuel for aircraft with turbine engines
Distillates

#1 — Fuel oil, heating oil or diesel fuel

#2 — Fuel oil, heating oil or diesel fuel

There are a number of different potential products, some of which are made in Alaska. For
example naphtha is similar to gasoline or white gas, at the lighter end. Golden Valley uses it in
turbines for electrical production for example. At the other end are heavier oils and asphalts.
These are produced in Nikiski and marketed in Alaska and exported. Aviation gasoline (100 low
lead) is imported.

According to ISER, the estimated combined production from the four refineries in Alaska was
about 127,000 barrels per day in 20082, In the sections that follow from the DOG report, data
are not all from the same year, and are expressed as ranges.?®, but roughly agree with this
figure. The total throughput potential is about three times that much. Refineries do not operate
at full capacity in Alaska and moreover only a portion of the stream taken off the Trans-Alaska
Pipeline System is refined. The remainder is returned to the pipeline.

Flint Hills North Pole

The Flint Hills Resources Refinery in North Pole is the largest in Alaska. The refinery receives
Alaska North Slope crude oil from the Trans Alaska Pipeline. According to the Alaska State
Division of Oil and Gas, it has throughput of about 226,500 barrels per day®°. Of that, about
60,000 barrels per day of refined products are produced and sold. That’s about 911 million
gallons per year. The remainder is injected back into the TAPS and sent on to Valdez.

Flint Hills produces mostly jet fuel and #1 fuel oil as can be seen in Figure 5. The State DOG
indicates about 60% of Flint Hills production serves the aviation market. It does so primarily in
Anchorage, where the bulk of international flight refueling takes place at the Anchorage
International Airport. One source of fuel they do not produce is ultra-low sulfur diesel. Itis
imported from elsewhere and distributed by Flint Hills.

*% |SER Fuel Price Components p 15.
*® The amount of finished product is not quite clear in the State DOG report
*° Elsewhere, including the report being referred to, a 210,000 barrel per day capacity is cited.
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Flint Hills Production
Gasoline & Naptha 10%
Jet Fuel #1 Fuel Oil 77%
#2 Diesel 8%
Gas Oil 4%
Asphalt 1%

Figure 5

The company owns two large terminals (racks) in Fairbanks and Anchorage that store and
distribute asphalt, diesel, jet fuel, and gasoline. There is a also a Fairbanks terminal located at
the International Airport. It stores fuel that has been delivered by tanker truck from the refinery.
From there, jet fuel is loaded from tanks into 10,000 gallon aircraft refueling trucks. Between 18
and 24 flights a day are refueled.

The Anchorage terminal storage facility has 700,000 gallons of capacity. Fuel is delivered by
rail in tanker cars to this facility where it is further distributed by truck, rail, and pipeline. The
pipeline delivers fuel about half a mile away to the Port of Anchorage terminal where

60-80 vessels a year are loaded for bulk deliveries to other Alaska locations.

The State Division of Oil and Gas reports over 577.5 million gallons a year delivered to the
Anchorage terminal for 2006

Tesoro Nikiski

Tesoro operates the oldest refinery in Alaska at Nikiski, which refines all of the oil produced in
Cook Inlet. It also refines Alaska North Slope oil and imported foreign crude oil. The refinery
has a capacity throughput of 72,000 barrels a day. About 55,000 barrels a day are produced for
distribution to its 125 Tesoro retail stations and other retailers across Alaska.

Tesoro Production
Gasoline & Naphtha 28%
Jet Fuel
Diesel 45-55%
Gas Oil
Bottoms/Resid (Asphalt) 22%
Figure 6

*1p 5.2 Alaska Refining. Alaska State DOG 2007 Annual Report
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The company operates a 75-mile multi-product pipeline northward across Cook Inlet to the Port
of Anchorage where its terminal facility is located. A spur-line to the Anchorage International
Airport delivers to the airport tank farm. It is estimated that Tesoro supplies about 40% of the
monthly jet fuel demand.

The residuals are sold to Alaska markets (Asphalts), but largely these are heavy oils exported to
states in the Lower '48. Gasoline produced in the summertime is all marketed in Alaska,
whereas in the winter both gasoline and diesel are exported to the Pacific Northwest.

Petro Star - North Pole and Valdez

Petro Star owns refineries extracting throughput from TAPS in both North Pole and Valdez.
They operate similarly to Flint Hills, refining a portion of throughput (about 25%) and returning
the rest to the pipeline. The larger and newer of the two facilities is in Valdez, processing about
48,000 barrels per day, with jet fuel as the primary refined product. The North Pole facility has a
capacity of about 18,000 barrels per day. It was established primarily for producing and
distributing light fuels for heat.

Petro Star N. Pole + Valdez
Production
Jet Fuel/Fuel Oil 68%
Diesel/#2 Heating Oil 32%
Figure 7

Petro Star owns Sourdough Fuels, a primary fuel oil distributor in Interior Alaska, along with a
lubricant distribution concern. Both military and commercial air customers are served in
Anchorage. It distributes fuels in western Alaska through companies such as Kodiak Oil sales
and North Pacific Fuel. The Valdez petroleum terminal is owned by Tesoro.

BP Prudhoe Bay and Conoco-Phillips Kuparuk

The Prudhoe Bay facility processes crude from a North Slope oil transit line and is for the
purpose of refining arctic heating fuel. It returns the remainder to the transit line. The fuel is
strictly for heating North Slope operations.

Two plants are capable of processing about 7-8,000 barrels per day, with 1,200 to 1,400 barrels
of arctic heating fuel as finished product. The remainder is reinjected into the transit line.
Occasional batches of jet fuel are run, but 97% of the finished production is heating fuel.

The Conoco-Phillips Topping Plant also processes crude for arctic heating fuel in support of
various oil company operations in the area. The plant processes about 14,500 barrels per day
in order to produce 1,700 to 2,400 barrels of finished product. The amount depends on end use
requirements.
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Total Production

If we take the data from the DOG report and summarize it, we have an approximate total output
statewide of around 131,000 barrels per day, close to the ISER estimate for 2008 at 127,000.
That works out to about 2 billion gallons a year, or 2.1 if we include refined heating product for
oilfield operations.

Approximate Capacity and Production - Alaska Refineries
Commercial Sales vs. Qilfield Operations
Refining Barrels Gallons per
Capacity Daily Year
Production

Flint Hills, N. Pole 226,500 60,000 919,800,000
Tesoro, Nikiski 72,000 55,000 843,150,000
Petro Star, N. Pole Plus Valdez 66,000 16,500 252,945,000
sum 131,500 2,015,895,000
BP, Prudhoe Bay 15,000 2,500 38,325,000
Conoco-Phillips, Kuparuk 14,500 2,050 31,426,500
Sum  2,085,646,500

Figure 8

Alaska Prime Suppliers Sales Volumes (US EIA)

The Energy Information Agency (EIA) has produced source data in tables that titled “Prime
Supplier Sales for Alaska”.®* This data incorporates estimated sales of fuel produced in Alaska
as well as imports into Alaska from outside. Derivations from these tables have been
reproduced elsewhere, including the State Division of Oil and Gas publications. These figures
are sometimes referred to as Alaska’s consumption of petroleum. This data is the result of
surveys the Energy Information Administration sends to refiners and to distributors of fuel.

Figure 9 produces the Energy Information Agency data on Alaska Prime Suppliers. Their
original tables are in thousands of gallons per day, whereas we have multiplied by 365, and
again by 1,000 in order to arrive at annual gallon amounts. We can see that sales of motor
gasoline are just less than 268 million gallons. Diesel is included in the category “Total Distillate
and Kerosene, confidentiality requirements preclude us from seeing diesel separately.

*2 http://tonto.eia.doe.gov/dnav/pet/pet_cons_prim_dcu_sak_a.htm
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Alaska Prime Supplier Sales Volumes
(in Gallons 2007)

Motor Gasoline 267,545,000
Kerosene type Jet Fuel 1,055,142,000

Total Distillate and Kerosene 310,505,500

Sum 1,633,192,500
Figure 9

The data reported in the federal estimate of motor gasoline and total distillates above are
substantial underestimates, as we shall see. We can establish this by looking at the state
highway fuel tax data, and the estimates of fuel used for electricity production and building heat
provided by ISER in the following sections. The total supplier sales estimate of 1.6 billion is less
than the refined product estimate in the previous section. It should be the other way around if
primary fuel supplier data includes imports. (Unless Alaska exports from the lone refinery at
Nikiski exceed imports by hundreds of millions of gallons).

Alaska Division of Tax Annual Reports

The state of Alaska produces data on fuel sales that are taxed. We can be confident that the
data will be complete because it is not a voluntary survey. However, the largest sector in the
retail fuel industry is not taxed — sales to international flights. The taxed fuel number is still
necessary when we address question of the effect of fuel delivery methods on state taxes. As
indicated earlier there is a disagreement between federal and state sources on the size of taxed
fuel sales. We will present the state data now, and give the presumption of accuracy to the
state where possible insofar as it is the closest to the subject matter and has the highest
incentive for accuracy.

Figure 10 shows the list of motor fuels subject to tax that are reported by the State of Alaska
Division of Tax in its annual report. The data are for fiscal year 2008, which runs from July of
2007 through June of 2008.
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Taxed Fuels in Alaska FY 2008
Motor Fuel Type Gallons
Highway 369,568,110
Marine Fuel 115,536,050
Jet Fuel 142,874,628
Aviation Gasoline 14,822,878
Gasohol 388,300

Figure 10

In terms of taxed fuels, the highway fuels dominate the list at about 370 million gallons. It
includes gasoline for automobiles and diesel for trucks — all highway use. Jet fuels subject to
tax are second with about 143 million gallons, used in domestic flights. Marine fuels are third
with 116 million gallons. Aviation gas, used by small single-engine piston aircraft is small by
comparison but nearly 15 million gallons. Gasohol is 0.4 million gallons.*

Fuel sales not subject to tax are shown on Figure 11. These non-taxable sales indicate where
the data on taxed fuels might not represent the industry as a whole.

Exempt from Tax

Heating Fuel
Federal, State, Local Government
International Flights (Jet fuel)
Exports
Power Plants and Utilities
Charitable Institutions
Bunker Fuel (#6 Fuel Qil

Figure 11

Aviation fuel sold to international carriers is by far the most important fuel industry component
not included in the tax summary, and we know it to be a minimum of a billion gallons a year.
Sales of fuel for heating oil and for electric power production are the next most important
nontaxed components. We have a very rough estimate of 600 million gallons extrapolated from
ISER work presented in the next section.

Military fuel use is also excluded. As an example, Eielson was quoted to have spent
$12.5 million at $2.20 per gallon in the last fiscal year.** That works out to about 5.7 million

**The division did not report quantity of tax receipts nor imputed quantity of off-road diesel sales in the annual report. The tax is
2 cents per gallon.

*General Howie Chandler, Commander of Pacific Air Forces, quoted in Fairbanks Daily News Miner July 19, 2008
http://newsminer.com/news/2008/jul/19/funding-biomass-fuels-may-be-hurdle/
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gallons. A full military survey was beyond the scope of this study. But the major Army bases
are at Ft. Wainwright in Fairbanks and Ft. Richardson in Anchorage. The Air Force is
represented at EImendorf in Anchorage and Eielson at North Pole.

ISER Reports

The most recent ISER research pertaining to fuels has to do with pricing and community fuel
use (ISER’s Components of Delivered Fuel Prices 2008 and Alaska Community Fuel Use
2008). These reports cite Energy Information Agency data we have also cited here. Some is
not in the form we seek because it includes all forms of energy.

Components of Delivered Fuel Prices 2008 (ISER)

This report cites a figure of 1,186 million BTUs of energy consumption per capita in Alaska®, for
example. The most recent EIA report has data for 2005 and the figure is 1,193.9 million BTUs
per person.

ISER correctly infers international flight refueling is the main reason for Alaska fuel consumption
being on the order of three times the national average (pg 3). That can be seen from our look at
the Prime Suppliers data. For purposes of this study, the section of this report that is of most
interest to us is the discussion of Alaska barge districts.

The road system logistics of retail fuel sales are fairly straightforward, similar to elsewhere in the
U.S. Trucks deliver to gasoline stations and to local tank farms. Local trucks deliver fuel oil to
retail consumers of fuel oil/diesel. We have rail delivery from North Pole to Anchorage and
Nenana terminals. There is a pipeline from Nikiski to the Anchorage port, with a spur line to the
International Airport. We have an additional pipeline from the Anchorage port to the Anchorage
International Airport. However, we do not have a complete description of the industry off-road.

This ISER report does address the off-road petroleum industry, with an eye towards the high
expense of retailing fuel in the bush. It does not detail two areas of interest though. The first is
the far North Arctic region. The study was directed at regions with at least one Power Cost
Equalization community.

The second area is flown fuel. Communities off the major waterways, with no road access,
must fly fuel in. The largest statewide supplier is Evert’'s Air Fuel, and a brief overview of that
industry was provided by interview?°.

Evert's Air Fuel is a wholesaler. It flies fuel to tank farms from the arctic coast at Pt. Barrow all
the way south to Cape Yakutaga. It supplies fuel not only to landlocked villages off the road

*> This figure includes energy from all sources including hydro and natural gas, but even accounting for that seems
to indicate this figure is high relative to the Alaska Prime Suppliers EIA data. The BTU figure cited there is actually
for the fiscal year 2004

% Interview with Dave Adam, Evert’s Air Fuel Feb 24, 2009.
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system like Anaktuvik and Nuixit, but also to villages that have access to barged fuel such as
Ft. Yukon, when deliveries are made when the water is too low, or because the price was too
high during the barge season.

The company distributes fuel in the range of 9-11 million gallons per year. It is an industry in the
aggregate in the tens of millions of gallons per year.

Barged Fuel and Remote Alaska Communities

ISER divided Alaska into five barge regions: The Ice Free Southern Coast, the Kuskokwim
River, the Yukon River, the Northwest and Kobuk, and the Arctic. Barging is a difficult and
costly endeavor in Arctic conditions. Fuel to remote locations is often lightered off a larger ship
into a smaller one before delivery to a local tank farm. Barges lying idle during freeze-up must
have capital recovered in very short seasons. It is expensive and risky — this year for example
distributors who bought and barged during high fuel prices are competing with flown fuel today
paying much lower costs at current refinery prices.

The regions and descriptions are as follows:

Ice Free Southern Coast:

From Southeast Alaska, along the Gulf of Alaska and out along the Aleutian
Island chain. Year-round delivery of fuel. Crowley, Delta Western, and Petro
Marine Services deliver fuel in this region.

Fuel for this region may be shipped from refineries in Valdez or Nikiski; from the
fuel terminal at the Port of Anchorage; or from refineries in Washington or
California. Itis either shipped directly to communities or to larger hub
communities, where it is reloaded onto smaller barges. Sometimes fuel will be
lightered directly off the barge into a smaller barge for delivery to a community,
thus bypassing the fuel hub.

Kuskokwim River

The Kuskokwim River Region includes all the communities on the Kuskokwim
River and its tributaries, as well as coastal communities near the mouth of the
river. Bethel serves as the regional hub, and almost all fuel delivered to the
region is at least temporarily stored in Bethel. Fuel from Bethel storage tanks
must be loaded into smaller barges to navigate the Kuskokwim River upstream of
Bethel. Approximately four million gallons of fuel are shipped out of Bethel each
year.

Fuel for this region is transported from Anchorage on large barges and must be
lightered before being unloaded at the Bethel fuel depot. Once at the Bethel
depot, the fuel is loaded onto barges for delivery upstream or to surrounding
coastal communities. Both Crowley and Delta Western have tank farms in Bethel
and deliver fuel to the surrounding areas.
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Yukon River

Nenana serves as the fuel hub for the Yukon River. Fuel arrives at the Nenana
hub from refineries in North Pole, or is carried from Anchorage on the Alaska
Railroad or by truck. From Nenana, fuel is barged both upstream as far as Fort
Yukon and downstream to the mouth of the Yukon River. Crowley is the
dominant fuel transporter in the region. Recently, Ruby Marine started
competing on a small scale with Crowley.

Occasionally fuel is shipped from the mouth of the Yukon from the Bethel or
Nome fuel hubs. Generally the more direct route from the Nenana fuel terminal
is less costly, even for communities near the mouth of the Yukon.

Northwest and Kobuk

This region is defined as the area served by fuel hubs in Kotzebue and Nome
and consists of Norton Sound, Kotzebue Sound and the Kobuk River. Nome’s
port can accommodate large barges and does not require lighterage, while
Kotzebue’s port is shallow and does require fuel lightering.

Kotzebue is the fuel hub for communities on the Kobuk River. The cost of
barging fuel on the Kobuk is high because of difficult navigation and hazards.
Most other communities in the Northwest region are coastal and present less
navigational difficulty but have shallow ports.

Arctic

The Arctic Region was not studied by ISER. Fuel is subsidized by the Borough,
and it is not a Power Cost Equalization community, the original focus of
estimating community fuel use. But Crowley and Evert’'s Air fuel are the major
distributors.

Alaska Community Fuel Use 2008 (ISER)

The methodology in the Community Fuel Use project was to survey. The project sent surveys
to 30 communities that qualified for the Power Cost Equalization (PCE) program. Twenty three
of the surveys provided complete information. On that basis, fuel consumption was estimated
for 14 of Alaska’s 27 census areas. (The ones containing at least one PCE community.)

This represents the best available data we have for diesel consumption by community, yet it
leaves out Fairbanks, Anchorage, and Juneau. That would be the great majority of the
population, and the relatively wealthier portion. We would expect fuel consumption to be higher
both because income is higher and fuel less expensive. The 14 census areas included in the
ISER study accounted for only 64.6 million gallons of fuel consumption. International flight
refueling and road system use are not included in the Community Fuel Use Estimate due to the
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location of the 14 census areas. The data collected is therefore more easily correlated to
heating and electricity.

As we look at those communities, they ranged from about 1,500 gallons per household in outer
Ketchikan where hydro is available and other fuel use is modest, all the way up to over

6,000 gallons per household in Aleutians West where there are no alternatives to fuel oil for
either heating or electric, the environment is harsh, etc. Something on the order of

2,800 gallons annual usage per household looks to be an average in these PCE communities.
Appendix 3 takes the Community Fuel Use estimates from this survey and attempts to
extrapolate from it a statewide estimate, and it is discussed further below.

Reconciling Fuel Reports

Northern Economic Research Associates (NERA) conducted a proprietary survey of non-taxed
jet fuel sales and estimated them at just over 1 billion gallons. We will set that as a minimum
and interpret the above data under that criteria. The jet fuel component for international flights
alone is on the order of a billion gallons for 2007, and the state’s estimate of taxed jet fuel is
143 million gallons per year. So 1.2 billion gallons would be a conservative estimate for total jet
fuels in 2007. (At the moment sales are off by 30% in comparison to last year due to the
contraction of international flights.

We will also look more closely at the Motor Gasoline and Total Distillate and Kerosene
categories from the Prime Supplier’'s report. We should combine these two and discuss total
Alaska non-jet fuel production, but we want to understand what we are combining.

“Motor Gasoline” encompasses automobile gasoline (services snow machines, 4-wheelers,
generators, and other small engines as well as cars), aviation gasoline (small airplane fuel) and
marine gas. “Total Distillate and Kerosene” includes diesel for electricity production, fuel oil
used in heating buildings, and diesel fuel used on highways, and for heavy equipment.

According to EIA's Alaska Prime Supplier Sales Volume data, the non-jet fuel sales in 2007
were about 577.5 million gallons. That is the estimated total for taxed automotive and highway
diesel, plus building heat and electricity, electric power generation, military usage, etc. from the
nontaxed sector.

From the state tax division data we can estimate total taxed fuel other than jet fuel at 500 million
gallons in FY 2008%". The state data does not include nontaxed fuels; most importantly building
heat and electricity. Seventy-seven million gallons for heating and electricity (577 million total
less 500 million estimated taxed fuels) appears to be low. It seems we have a lot of product not
accounted for. 77 million gallons is clearly not enough to produce the heating and electrical
needs for all of Alaska outside the Southcentral natural gas region.

%’ The state data is for FY 2008 whereas the federal data are for calendar year 2007. So they overlap by six months
and there can’t be this much difference.
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Since 77 million gallons is clearly not enough to produce the heating and electrical needs of
Alaska consumers, the question is how much is it in actuality. We could extrapolate a statewide
estimate of fuel use for production of electricity and building heat from the ISER community fuel
use data. In the communities they surveyed the average was about 2,130 gallons per
household after we subtract fuel use for transportation. We can try to project from this a
statewide fuel use estimate by extending it to all populations not served by natural gas.

That attempt is made in Appendix 3, and it also requires consideration for the differences
between demographics of households in the ISER survey vs. those that are not. Although some
real caution needs to be used in this estimate, it is on the order of 300 million gallons. If we add
that to highway fuels we are approaching a billion gallons of non-jet fuel.

If we add Highway fuel of 379 million gallons to 300 million gallons of heating/electrical fuel,
along with 115 million gallons of marine fuel, 15 million of aviation gas, and finally the 1.2 billion
in jet fuel sales — we have about a 2 billion dollar retail petroleum fuel industry in Alaska.

Temperature Data Analysis

What have we learned from studying the relationship between ambient air temperatures and
fuel in this project? We did not have the choice of what data to analyze, as it was a matter of
voluntary submissions kindly given by firms that had no obligation to do so. The most ideal data
to collect would have been extremely expensive. It would have required taking temperature
readings from dispensed fuel at locations all over the state over the period of a year.

Moreover, this temperature data collection would have to be taken simultaneously across
suppliers at each point in time — a very costly enterprise. We are concerned ultimately with how
retail temperatures might vary from supplier to supplier in ways that make price comparisons
non-transparent for consumers. Prices are adjusting in less than a week’s time to market
conditions. The most level playing field in terms of gallon content is when temperatures are the
same from supplier to supplier within the period of time for which prices are stable enough to be
compared.

One of the study assignments was to determine the effect of temperature on gallon content as
fuel moves from production to final retail sale. It is more complicated than “fuel cools from the
refinery to retail end use”. In the most general terms that is true, as fuels exit the refinery run at
temperatures in the 90’s or even over 100 degrees, but by the time fuels are being dispensed at
retail they are generally below the sixty degree reference and in some cases dispensed at
below — 30 F.

The main distinction it seems for fuel temperatures is whether they are stored above-ground vs.
below-ground. Above ground tanks are exposed to ambient temperatures as low as -60 F,
whereas below-ground tanks may see temperatures below freezing, but not anywhere near the
extremes of above-ground tanks. Hence, motor fuels stored in below-ground tanks can actually
warm compared to their state when stored in the larger above-ground tanks in the extreme cold.
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But since motor fuels are stored similarly across retailers, it isn't much of an issue for price
transparency.

Once fuels are in an above-ground storage tank, and given the manner of distribution in Alaska,
they follow ambient air temperatures patterns so closely we can generally predict fuel
temperatures with over 90% accuracy knowing nothing but ambient temperatures. In the
above-ground storage tanks studied, when we have data on daily temperatures, we can see
that the tanks have a “memory” of about a week — meaning a week’s worth of temperatures
influence the fuel. In the case of below-ground storage tanks, it is more on the order of a
month.

When tanks have a “memory” of about a week, we are not going to see day-to-day variations of
much significance unless there is some kind of coincidental convergence of events, and it would
have to be at the refinery itself. For example, a storage tank at a refinery is nearly empty and at
or near ambient in the extreme cold. A load is picked up by a truck and delivered. During the
day the refinery is producing fuel that is added to the storage tank at the same time a Chinook
wind brings extremely warm ambient temperatures. Trucks loaded later in the day could be
expected to have somewhat warmer temperatures.

A truck could be left inside a heated facility overnight. In the extreme cold of the winter the fuel
would have time to rise above that of fuel in an above-ground storage tank loading trucks the
next morning. The more empty the truck, the faster the fuel would warm. Alternatively, fuel left
in a truck overnight outside will have a chance to settle to ambient whereas that at the refinery
will be somewhat warmer than ambient as newly produced (warmer) fuel is added to that stored.
So we can envision temperature differentials in this way.

But what quantity of fuel could we possibly be talking about? It is a random affair as opposed to
an individual supplier trying to systematically exploit temperature as a competitive advantage. It
would require a heated facility large enough to park a fleet of trucks, or heating a fuel storage
tank in order to systematically exploit a temperature advantage in this way — and we are aware
of no circumstance like this. The only way to effectively accomplish this is to sell temperature
compensated fuel when the competition is not.

Instead, the great bulk of fuel is produced, transported, stored, and distributed in the same
manner from supplier to supplier. The further we get from the refinery, the less opportunity
there is for temperatures to vary across suppliers. Outside Fairbanks and Valdez, there simply
is not much opportunity for this. As we looked across correlations from different fuels stored by
the same supplier in remote communities (the only data we had) — they were above 90%, and
generally approaching near-perfection. Fuel temperatures were generally the same as a
practical matter.® It is hard to imagine how temperatures can vary significantly and
systematically across suppliers at retail.

%% 1t should be remembered that the tolerance specifications for temperature compensation mean in effect we
cannot even measure differences in fuel temperatures accurately enough at delivery to make a practical difference
until fuels vary by more than a few degrees.
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We did see some temperature variations in remote storage locations that were either
significantly different from the other fuels, or from ambient by less than ten degrees. (There was
one Jet Fuel reading in Dillingham that was more than ten degrees warmer than the other two
fuels stored there). These again are not retail differences, and after the next stage in delivery
these differentials would be moderated further due to the relentless impact of ambient
temperatures on all fuels, ever more significant as it is transported and dispensed in smaller
guantities.

We did see that both ambient air temperatures and stored fuel can have very large variation
within a month — fifty degrees or more in the case of Flint Hills refinery truck rack loadings in
some winter months (a fraction of that variation at the Anchorage rack as compared with the
interior). But all retailers are facing the same temperatures. Since prices are also adjusting
faster than the fuel can adjust to temperature we cannot say there is a lack of price
transparency due to temperature variations.

We also saw significant variations in temperatures loaded at refineries in Cook Inlet vs. Puget
Sound. But after a week or more of transporting by barge, lightering (if applicable), and
placement into above-ground storage tanks subject to ambient — the result is the same as a
practical matter. It is very difficult to conceive of a scenario where it leads to systematic
differences in gallon contents when subsequently delivered by either vehicle tanker truck to end
user, or to an underground tank and dispensed as motor fuel.

Benefits of Temperature Compensation

Introduction

The National Conference on Weights and Measures ATC Steering Committee has pointed to
this primary benefit of automatic temperature compensation:

ATC would provide transparency in unit price vs. volume ™
Further:

Each of us must decide for ourselves if the benefit of transparency in the
measurement system is worth the cost of implementation to the retailers and
consumers.

It isn't just that perfect transparency is the most desirable outcome. Because measurement
accuracy is subject to diminishing returns — the more accurate we wish to be, the higher the cost
of any transaction. The smaller the transaction, the larger is this cost of accuracy. In a large
wholesale transaction it is clearly worth the cost of one ATC meter. A 2% difference in volume

* http://www.ncwm.net/ppt/steering_committee_interim_report_2008.ppt
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across ten thousand gallons is two hundred gallons, and the cost of one meter is being defrayed
across two hundred gallon differences in each ten thousand gallon transaction.

In moving from wholesale transactions to retail transactions, there is an order of magnitude
more meters dispensing ten gallons at a time rather than ten thousand and the cost of each
meter is being defrayed across 2/10ths of a gallon differences. It can make sense — when fuel
is extremely valuable, or when the difference in volumes is large.

We should probably adopt differential terminology for the two types of transparency. The first is
transparency across seasons. The second is transparency across suppliers. The best
exposition of these two types of transparency, but in a very technical economic fashion, was
provided by Murphy and White (2009) in their contribution to the California study. The entire
scope of estimated benefits to ATC in the California study were dependent upon that analysis.
Each type of transparency (seasonality and supplier) was estimated to contribute about a
hundred thousand dollars in benefits, in comparison to the millions of dollars in costs to
accomplish temperature compensation at retail.

We should note here that if fuel were sold by weight instead of by volume, there would be no
differences across seasons nor across suppliers on any given day in terms of the unit of sale. If
everyone transacts in pounds of fuel, then it does not matter what the temperature of the fuel is.
A pound is a pound no matter what the season is or the supplier providing it. But it is too
impractical (costly) to sell fuel by weight.

Seasonal Transparency and the Murphy-Topel Approach

There were two benefits in the improvement of information to consumers from ATC in the
Murphy-Topel analysis. The first was eliminating a lack of seasonal transparency — that when
there is seasonal variation in fuel temperatures, consumers are led to either over-estimate or
under-estimate the value of the fuel. When it is colder, the fuel has higher energy content and
its value is underestimated. When it is warmer the fuel has lower energy content and the fuel is
overvalued.

So consumers buy “too much” fuel in the summertime, and “too little” fuel in the wintertime

(p 10). Also, in the summertime there is a transfer from the consumer to the supplier, but in the
winter there is a transfer from suppliers to consumers. But on average, consumers do not
misperceive the energy content of a gallon of fuel, even if the average temperature is
substantially different from 60 F.

In the language of the layman, a consumer knows what kind of miles per gallon to expect out of
his gallon of gas regardless of the average temperature of his environment. He may be
incorrect about the wintertime vs. summertime mileage because fuel is hotter in the summer
and colder in the winter, and therefore energy content is different. But on average there is no
misperception.
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It is argued that ATC would remove misperceptions about the energy content of the fuel the
consumers are using.

The authors urged an understanding that this was a best case scenario. ATC may actually lead
to a degradation of information content by causing consumers to misperceive that ATC
guarantees the same energy content in all seasons. That is not true by virtue of the change in
additives or refining characteristics over the course of a year. In places where gasohol is used
as a winter mix, mileage is decreased, for example.

However,-even in the best case scenario for ATC the authors estimated the benefits of
eliminating a lack of seasonal transparency at about $89,000 per year for the entire state of
California. This is an industry that is more than a hundred times larger than Alaska’'s. A
proportional figure for Alaska would be less than a thousand dollars. The methodology could be
adapted to Alaska, with larger potential variations in fuel temperatures — especially for those
stored above ground and subject to much greater variations from ambient temperatures. If we
do so the best case scenario for ATC benefits for highway fuels in Alaska is about $1,343.%

For fuel oil it is about $5,377*

These numbers depend on an analytical framework that is a “best case” scenario for ATC as
discussed in their paper. The fuel oil number for Alaska also relies on combining #1 and #2 fuel
oil sales and using the seasonal difference in temperatures for #1 fuel oil, which are
considerably larger than for those of #2. It also assumes zero variation amongst ATC fuel
retailers, which is not exactly true due to calibration differences within legal tolerance limits. We
should not place a lot of emphasis on the exact amounts, but rather note their magnitudes.
They are indeed “vanishingly small” as noted in the Murphy-Topel work.

In terms of the layman, is the adoption of ATC going to eliminate any social problems that have
arisen from gallons of gasoline having higher energy content in the winter rather than summer?
Even for order of magnitude underestimates to the value of ATC, the answer is no. If the
differences are so small that consumers are ignorant of it in the first place, it comes as no
surprise that highly analytical mathematics bears that out.

This analysis ignores something important about the physics of fuel combustion: that
regardless of whether consumers correctly perceive the energy content of fuel — internal
combustion engines do not misperceive energy content. And if the consumer is buying fuel that
does not get him as far as he thought, then his money does not go as far as he thought, and he
will have less of it. Expenditures will have to be curtailed when money does not go as far as we
think. Likewise, when fuel gets us further than we expect, we have more money on our hands
than we planned. So there is actually another force at work ameliorating these numbers for

0 see Appendix 2 for derivations
" See Appendix 2
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social losses estimated by Murphy-Topel*. But the difficulty of estimating this adjustment to
their approach when the numbers are so small to begin with is not worth the cost of inquiry.

Lastly, it was not recognized in the Murphy-Topel approach that there is actually some variation
amongst net gallon retailers by virtue of differences in calibrations. ATC metering is calibrated
within tolerances that allow for variations that depend on the flow rate of delivery. For example,
the flow rates associated with motor fuel stations and home heating oil allow for variations that
amount to the equivalent of around two degrees. In the California case this is 20% of the
variation assumed between retailers under gross gallon delivery. Suffice it to say that this
calibration difference makes the best case Murphy-Topel scenario of around $100,000 in
benefits to California overstated.

Transparency Across Suppliers

Seasonal variation in “gallon” content under a gross gallon standard is an insignificant social
problem. But a potentially significant problem for Alaska where ATC might make a difference is
in transparency across suppliers at any given point in time.

The California study detailed this concern as follows:

Energy Commission staff acknowledges that having no knowledge of fuel
temperature at the time of a transaction creates a problem because retail fuel
consumers cannot adequately compare the benefits or value of fuel prices
advertised by two competing retail stations. If consumers seek the lowest priced
fuel and if temperature variation is not taken into account in the advertised price
per gallon, a consumer could potentially buy a higher priced gallon when they
could have received a better value if they had knowledge of the net price of that
gallon.

The central feature of any calculation of benefit in such a question is how much difference can
be expected from one retailer to another in the temperature of fuel. If there is zero variation in
fuel temperatures between retailers, then price transparency is by definition perfect. There is
zero benefit to temperature compensation of fuels in terms of transparency across suppliers.

California, despite a great deal of resources dedicated to its temperature study and collection of
data, never answered the essential question: how much different are temperatures likely to be
for gasoline stations across the street from one another on any given day? We know how
temperatures vary over the seasons, but price transparency across suppliers requires
measuring actual temperature differences across suppliers on the same day at the point of the
retail transaction. It does not matter whether these temperatures differ from 60 F. What matters

* This phenomenon is called an “income” effect. It causes demand to shift right in their analysis in the wintertime,
and demand to shift left in the summertime, working against the underconsumption in winter and
overconsumption in summer. The magnitude of the effect depends on the size of fuel purchases in the budget of
consumers.
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is whether they vary from each other. Moreover, although distant counties differed in average
fuel temperature in a given month, it is stations convenient to one another that matter for
competition in the marketplace.

We cannot answer this question with precision because we simply do not have the data to do it.
But what we can do is compare in a general way what the difference is between the net gallon
standard (no variance) and the gross standard vs. the permissive standard Alaska has at
present. That is, we can compare legal regimes in a proximate way.

Comparing Variances in Gallons Across Regimes

There are three legal regimes possible with gross and net gallon retailing. The first is
mandatory automatic temperature compensation. The second is a gross gallon standard. The
third is a permissive regime where either temperature compensation or gross gallon retailing is
permissible, although not at the immediate discretion of the retailer. Under the NIST
Handbook 44 standard for example, once a vehicle tank meter is set to ATC, it must remain so
for a full year.

With a net gallon standard, there are very small variations in the size of “gallons” between
suppliers, strictly those within calibration tolerance. Gallons vary in volume, but not by weight
(again, within tolerances). There are potential variations in density of fuel, and in additives, but
these are going to be present no matter what standard exists. The question that needs to be
addressed in deciding whether mandatory ATC is worth the costs is whether variations in gross
gallon deliveries across suppliers on a given day are significant enough to warrant encumbering
mandatory ATC costs. The question for a permissive standard is whether it is superior to either
one of these, in terms of transparency and equity.

Earlier the NCWM recommendation was mentioned — that If an ATC regime were adopted, it
should be mandatory. A one-year phase in period of permissive should precede the final
mandatory state. Alaska is simply out of line with what the NCWM would recommend were ATC
to be used here. It should be going one way or the other, not continuously permissive.

Sources of Temperature Variance Amongst Gross Retailers

The temperature differences between fuels from different suppliers on any given day is
unknown. Yet it remains the principle claim to the benefits of temperature compensation. The
California study posed this as a benefit to temperature compensation but collected no data to
establish the degree to which temperatures varied amongst suppliers on a given day. Murphy
and Topel (2009) made a reasonable inference that temperature variations among suppliers on
a given day would probably not exceed temperature variation through the season in California.
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Their analysis then involved an analytical derivation for the loss in “consumer surplus” due to
consumers’ misallocating spending when they do not know the energy content of gallons varies
from supplier to supplier.*® In that analysis, consumers have an idea about the energy content
of a gallon on average. But from supplier to supplier, temperatures can vary. A supplier with
hotter fuel than average is supplying a lower value to consumers. The consumer would not
normally purchase this lower valued item at the prevailing price.

But since consumers are merely shopping on the basis of price comparisons and are unaware
of the differences in energy content, they are sometimes led to buying fuel that is warmer than
average. So they suffer a loss in value relative to the case when they have perfect knowledge.

This half of the analysis was originally posed in the California study, and it was amended
through the work of Murphy and Topel (2009) to recognize the corollary: there are also firms
that are supplying colder fuel than average, and these represent a better value than the
consumer expects on average. If the consumer had perfect information he would be willing to
transact at a higher price for these gallons, and this is a gain in consumer surplus relative to the
average.

So these gains and losses are offsetting to a degree, but there is still some inefficiency in
market transactions. Temperature compensation would remove that inefficiency. But it turns
out to be so small (in their words “vanishingly small”) that almost no cost is worth bearing such
an insignificant gain. In their case, temperature differences were assumed to follow a uniform
distribution with a total range of ten degrees variation across suppliers (plus or minus five
degrees from an average).

In their analysis they were considering ATC for gasoline stations. In that case, fuel is stored
underground and the temperature variations are small over the course of a year — twenty two
degrees or so the entire year. By comparison, Alaska underground storage tank temperatures
varied by thirty degrees over the course of two years in the NCWM data set. But in the case of
above-ground storage tanks in Alaska, the variation can be more on the order of a hundred
degrees from the absolute minimum to maximum over the year, although differences in average
monthly rack temperature are more like forty degrees.

Even within a month, fuel temperature variations can be extreme in Alaska. The largest
difference between any minimum and maximum #1 fuel oil temperature at the North Pole Flint
Hills rack in any particular month was in February of 2008, and it was an eighty degree
difference. But ambient temperatures also varied by 116 degrees. Prices move in less than a
week’s time, so in order to make price per gallon measures meaningful, and speak about
differences in value we need to be discussing temperature variations in fuel across suppliers on
the same day.

* Consumer surplus is the idea that consumers receive more in value from the purchase of a product than they
pay in price. People understand that when a good is put on sale they receive an extra benefit if they would have
purchased the item at the old price anyway: consumer surplus is larger. On the other hand if the price increases
from its previous level they may still purchase the good, but they are not as well off as before on balance.
Consumer surplus is lower.
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It is also relevant whether these differences are random. When differences are random then on
average there is no difference between particular suppliers. Sometimes one is higher in
temperature, sometimes the other, but usually close to one another or no difference at all. If
some retailer are systematically above the others (if he heats his fuel somehow for example),
then there are always consumers getting lower value from these specific suppliers, and firms
that are providing that lower value are gaining a competitive edge. The market is working in the
opposite direction from what society desires. We desire market forces working to encourage
higher value, not lower value.

In this case, where the lower value is provided and consumers do not know the difference, the
market result is that firms providing the higher value either adopt the same approach, or they
are competed out of existence. This is what happened in Canada. Nearly all retail gasoline
stations eventually adopted temperature compensation. The long run result was essentially the
same level playing field as prior to the ATC innovation, but at a slightly higher cost per gallon.
(Bearing in mind the slight benefits to temperature compensation suggested in the Murphy-
Topel analysis)

Where fuel is stored differently — (e.g. above vs. below ground), and where ambient
temperatures are most different from refined temperatures we will find the largest temperature
spreads from supplier to supplier. For example, the Petro Star refinery has underground
storage in Fairbanks at the Sourdough facility, whereas fuels can be drawn from the Flint Hills
rack, which is above ground storage. We know from the NCWM data and straightforward
physics that fuel stored underground, although it follows a seasonal pattern, is moderated
relative to ambient.

In Alaska we have learned that fuels adjust very quickly to ambient air temperatures. It is in fact
a problem for #2 diesel and #4 bunker fuel — they need to be delivered before gelling*, and
stored below ground or heated above ambient at their final destination. As we look at refinery
rack temperatures we do see that #2 diesel and #4 bunker fuel are exceptions to the very low
winter temperatures for gasolines and #1 fuel oil. The lowest temperature seen for #2 fuel oil in
the sample was 32 degrees, whereas other fuels were seen in the -20’s or even -30’s. Bunker
fuel (#4) was never cooler than 84 degrees. For these fuels there will be much less variation
amongst suppliers than for gasoline or #1 fuel oil.

For those fuels with a greater variation in temperatures, what we do know is that fuel
temperatures from suppliers purchasing from the same source and stored in the same manner
will for practical purposes be the same. The largest potential differences are in wintertime when
some suppliers draw fuel from a recent refinery run that is significantly above ambient and
others have stored fuel in a truck or tank that is at or near ambient. There are refineries in North
Pole, Valdez, and Nikiski. So these are the limited places where the largest temperature
differentials between retailers could occur. We do not expect such differentials in places distant
from refineries. The Anchorage/Wasilla area (largest population center by far), all of Southeast,
and all of remote Alaska is not subject to this kind of differential.

* In the case of #2 fuel oil there are additives that help prevent gelling at low temperatures. The problem is
apparently more significant in the dispensing mechanism rather than in the tank itself.
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How maximal could these differences be as a practical matter? We cannot go by the difference
between the rack temperature and ambient because the moment a truck leaves the rack, the
temperature of the fuel is adjusting to ambient in accordance with some established heat
transfer equations:

Q =[1/(1/hy + Ry, + 1/h,)] A(Delta T)

Where Q = total cooling power in watts

h,; = heat transfer coefficient of the fuel

h, = heat transfer coefficient of air

R = thermal resistance of tank wall

A = surface area of tank

Delta T = temperature difference between ambient and fuel

We can see that the cooling power is proportional to the difference in temperatures, which
means that the larger the differential we would like to pose, the faster the fuel is cooling. A fuel
truck carrying from a few thousand to ten thousand gallons has a large surface area relative to
volume by comparison to the tank farms considered in the statistical work. As volume
diminishes, surface area becomes proportionately larger. So we have to conclude that fuel in a
local truck is responding even more quickly to ambient temperatures than what we see in tank
farms.

Heat transfer formulas also incorporate circulation and fouling — the more the fluid is moving, the
faster the transfer of heat. Fouling of the wall surface impedes heat transfer. A truck moving in
traffic will cool its fuel faster than one at rest. Once the truck starts delivering loads, the volume
diminishes relative to surface area and the amount of circulation also increases. Even if a fuel
truck begins the day at relatively warm temperatures, by the end of the day after a number of
loads have been delivered, the residual fuel should rapidly be approaching ambient.

Some trucks are being emptied every few hours, if they are servicing school buildings or a hotel,
whereas other trucks may take all day or into the next if servicing 100 gallon to 300 gallon loads.
So temperature can vary for an individual supplier, not just between suppliers. One large
delivery taken straight from the refinery storage tank will have a warmer average temperature
than the last load of twenty 200 gallon deliveries.

Wintertime temperature variations work both ways: ambient temperatures can rise above the
temperature in a tank holding hundreds of thousands of gallons. The temperature of the fuel in
a truck with a partial load — or one parked inside a shop for the night - can be above the
temperature of fuel currently being loaded at the refinery rack. This is especially true when the
refinery has produced a large volume of fuel in the weeks before and stored it above ground, as
opposed to having a short lead time between refining and distribution.
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What we have to pose in order for temperature differentials to be significant between suppliers
is a situation that is not sustainable for any length of time unless there is something
fundamentally different about the way a supplier is moving fuel from the refinery to the end user.
It would be very difficult if not impossible to plan so perfectly that weather, loading and delivery,
the refining schedule, etc. were all incorporated into planning in a way that made fuel
temperatures for one firm significantly higher than another throughout the year.

The least expensive way to accomplish such a thing is to deliver temperature compensated fuel.
It is equivalent to warming fuel to 60 F, but far cheaper. That is not to say this is the intent of
those practicing it. Nevertheless it is equivalent to doing so under a permissive standard. We
might remark that one of the claims in support of temperature compensated fuels is to eliminate
the potential for firms to warm their fuel by leaving trucks indoors overnight. But temperature
compen