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INTRODUCTION

The S&T Committee will address the following items in Table A during the Interim Meeting. Table A identifies the
agenda items by reference key, title of item, page number and the appendices by appendix designations. The headings
and subjects apply to Handbook 44 Specifications, Tolerances, and Other Technical Requirements for Weighing and
Measuring Devices, 2020 Edition. The first three letters of an item’s reference key are assigned from the Subject
Series List. The next 2 digits represent the year the item was introduced. The acronyms for organizations and technical
terms used throughout the agenda are identified in Table B. In some cases, background information will be provided
for an item. The fact that an item appears on the agenda does not mean it will be presented to the National Conference
on Weights and Measures (NCWM) for a vote. The Committee will review its agenda and may withdraw some items,
present some items for information meant for additional study, issue interpretations, or make specific
recommendations for change to the publications identified, which will be presented for a vote at the Annual Meeting.
The Committee may also take up routine or miscellaneous items brought to its attention after the preparation of this
document. The Committee may decide to accept items for discussion that are not listed in this document, providing
they meet the criteria for exceptions as presented in NCWM Policy 3.1.4. Handbooks, Procedures to Modify
Handbooks. The Committee has not determined whether the items presented will be Voting or Informational in nature;
these determinations will result from their deliberations at the Interim Meeting.

An “Item Under Consideration” is a statement of proposal and not necessarily a recommendation of the Committee.
Suggested revisions are shown in bold face print by striking—eut information to be deleted and underlining
information to be added. Requirements that are proposed to be nonretroactive are printed in bold faced italics.
Additional letters, presentations and data may have been part of the committee’s consideration. Please refer to
www.ncwm.com/publication-15 to review these documents.

In some cases, there may be proposed changes affecting multiple model laws or regulations that share the same purpose
or proposed changes to one model law or regulation may be dependent on the adoption of proposed changes to another.
The Committee may group such items into “Blocks” to facilitate efficient handling for open hearings and voting.
These blocks are identified in Committee’s agenda.

All sessions are open to registered attendees of the conference. If the Committee must discuss any issue that involves
proprietary information or other confidential material; that portion of the session dealing with the special issue may
be closed if (1) the Chairman or, in their absence, the Chairman-Elect approves; (2) the Executive Director is notified,;
and (3) an announcement of the closed meeting is posted on or near the door to the meeting session and at the
registration table. If possible, the posting will be done at least a day prior to the planned closed session.

Note: It is policy to use metric units of measurement in publications; however, recommendations received by NCWM

technical committees and regional weights and measures associations have been printed in this publication as
submitted. Therefore, the report may contain references to inch-pound units..
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Table B
Glossary of Acronyms and Terms

Acronym Term Acronym Term
ABWS Automatic Bulk Weighing System | NEWMA Northeastern ngg.hts and
Measures Association
AAR Association of American Railroads | NIST National Institute of Standards and
Technology
API American Petroleum Institute NTEP National Type Evaluation Program
International Organization of
CNG Compressed Natural Gas OIML g
Legal Metrology
Central Weights and Measures . .
CWMA - 'd ! OWM Office of Weights and Measures
Association
EPO Examination Procedure Outline RMFD Retail Motor Fuel Dispenser
FHWA Federal Highway Administration S&T Specifications and Tolerances
GMM Grain Moisture Meter SD Secure Digital
GPS Global Positioning System Si International System of Units
HB Handbook SMA Scale Manufactures Association
- . . Southern Weights and Measures
LMD Liquid Measuring Devices SWMA ) . 9 !
Association
LNG Liquefied Natural Gas TC Technical Committee
LPG Liquefied Petroleum Gas USNWG U.S. National Work Group
MMA Meter Manufacturers Association VTM Vehicle Tank Meter
MDMD MuI'FlpIe Dimension Measuring WIM Weigh-in-Motion
Device
NCWM National Conference on Weights WWMA Weste_rn .Welghts and Measures
and Measures Association
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Details of All Items
(In order by Reference Key)

GEN - GENERAL CODE

GEN-23.1 V  G-N.3. Test Methods

Source:
Seraphin Test Measure Company

Purpose:

There are several proposals on the S&T agenda with the objective to recognize meters for use as field standards or as
transfer standards. This proposal offers an option to a add a paragraph to the General Code to state that other field
standards and transfer standards may be approved by the State weights and measures Director for use to test
commercial devices, rather than adding paragraphs to each specific code for this purpose.

Item Under Consideration:
Amend Handbook 44, General Code, as follows:

G-N.3. Test Methods. — Permissible test methods for verifying compliance of commercial weighing and
measuring systems with the provisions of the General Code and Specific Codes include, but are not limited
to, test methods and apparatus that have been approved by the Director as outlined in Appendix A -
Fundamental Considerations, Section 3. Testing Apparatus.

Previous Action:
2023: New Item

Original Justification:

Several device codes already contain references regarding transfer standards used to test commercial measurement
devices (e.g., Cryogenic Liquid-Measuring Devices Code, Carbon Dioxide Liquid-Measuring Devices Code and
Hydrogen Gas-Measuring Devices Code). Rather than revising a specific code in Handbook 44 every time a new field
or transfer standard is proposed or developed, it is better to have an overall statement in the General Code that
recognizes the use of other field and transfer standards that meet the requirements for use as field or transfer standards.
The joint OWMY/Seraphin proposal (GEN-19.1 and OTH-22.1) provides definitions and criteria to be included in
Handbook 44 and in the Fundamental Considerations in Appendix A. It also prescribes the tolerances to be applied
when using Type 2 transfer standards. For those who believe a specific statement in Handbook 44 is needed to
recognize additional field and transfer standards, the proposed addition of G-N.3. will provide the reference they want
without the need to change individual codes on a regular basis to recognize each particular field or transfer standard.

Some regulators may argue that if Handbook 44 does not specifically recognize a specific type of field or transfer
standard, then the use of the field or transfer standard is not allowed. However, this approach would mean that every
type of field or transfer standard must be specifically recognized in an H44 code and then the Handbook must be
changed every time a new standard is proposed to be recognized. The Fundamental Considerations already recognize
the authority of the Director to recognize new standards and transfer standards for use to test commercial devices.
Footnote 2 to Section 3.1. includes the statement, “This section shall not preclude the use of additional field standards
and/or equipment, as approved by the Director, for uniform evaluation of device performance.”

Others may argue that this paragraph in the General Code is not needed, since (1) the definitions of field standard and

transfer standard and (2) the Fundamental Considerations already provide for the recognition and use of other field
standards and transfer standards.
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The submitter requests that this be a retroactive section.
Requested Status by Submitter: Voting Item

Comments in Favor:

Regulatory:

e 2023 Interim: Tim Chesser from the State of Arkansas supports the item moving forward with voting
status.

Industry:

e 2023 Interim: Bob Murnane (Submitter) from Seraphin feels it is fully developed and ready for voting
status.

e 2023 Interim: Michael Keilty from Endress + Hauser commented that the item is redundant but points
to block 8 items and supports GEN 23.1 moving forward as a voting item.

e 2023 Interim: Brent Price (Gilbarco) commented that this highlights the state’s ability to determine
suitable standards and supports this item as a voting item.

Advisory:
e 2023 Interim: Tina Butcher (NIST OWM) commented that this item is fully developed and provides
clarity in regard to Director’s ability to approve standards used in a particular jurisdiction.

Comments Against:
Regulatory:
e 2023 Interim: Hal Prince from the State of Florida comments that this may be problematic in the General
Code for some states dependent on specific circumstances. This is redundant as state law gives the
director the discretion to determine standards used.

Industry:

Advisory:

Neutral Comments:

Regulatory:

Industry:

Advisory:
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Item Development:

NCWM 2023 Interim Meeting: The S&T Committee combined this item and other related items for discussion
purposes only. Based on open hearing and written comments, the committee removed the words “State” and “of
weights and measures” from the proposal. The committee also added the word “commercial” between “of” and
“weighing”. With the modifications, the committee believes this item is fully developed and has assigned it a voting
status.

Regional Associations’ Comments:

WWMA 2022 Annual Meeting: Mr. Robert Murnane (Seraphin Test Measure Company) — Provided the reason for
this addition. Mr. Murnane commented rather than adding paragraphs to each code regarding use of testing equipment,
and published in Appendix A, putting it in the general code would it applicable to all, having to avoid referencing
Appendix A. Mr. Murnane recommends this as a voting item.

Mr. Michael Keilty (Endress+Hauser) - Expressed opposition to this item. Mr. Keilty commented that Mr. Murnane
also submitted the item under block 8. Mr. Keilty commented that everything in this proposal is repeated in Block 8
and is in the fundamentals of consideration, it is redundant. Recommends withdrawal of this item.

During open hearings there was testimony heard about redundancy between this item and Block 8. The WWMA S&T
Committee recommends that this item be assigned a developing status with the recommendation that the submitters
of GEN-23.1 and Block 8 make one cohesive item or develop them in tandem to reduce redundancies.

SWMA 2022 Annual Meeting: Dr. Matt Curran, State of Florida, commented that he wasn’t clear on who the submitter
of this item is. He cautioned that this item would allow the use of a device not in the handbook and would lay the
burden of responsibility for the use of that device solely on the Director. He also stated concern that this would move
us away from uniformity.

Mr. Robert Murnane of Seraphin Test Measures, the submitter of this item, stated that the Handbook already gives the
Director the authority to use any device, and that this would make it easier to adopt new technologies as they are
developed. He recommended moving this forward as a Voting item.

Mr. Tim Chesser, State of Arkansas, echoed Mr. Curran’s concerns. He also stated that he liked the item, and that it
would give us some teeth when making accommodations for alternate test methods.

Mr. Keilty, Endress + Hauser, stated that we discuss new technology and how to deal with it in every meeting. He
added that lines 12-15 were redundant to S&T Block 8 page 310, lines 33-46. He also stated that this issue is ultimately
addressed by the Fundamental Considerations and recommended that the item be withdrawn.

Mr. Hal Prince, State of Florida, stated that he didn’t see a need for this proposal.

Mr. Ken Ramsburg, State of Maryland echoed Mr. Prince.

The SWMA S&T Committee believes that the need for this item is ambiguous, and that it would be redundant to
Block 8 if those items are added to the handbook as well.

The SWMA S&T Committee recommends that this item move forward as a Developing Item.

CWMA 2022 Interim Meeting: Bob Murnane - Seraphin — Add “commercial” to line 12 between the words “of” and
“weighing”.

The CWMA S&T Committee believes this item is fully developed and recommend voting status with the following
changes:
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G-N.3. Test Methods. — Permissible test methods for verifying compliance of commercial weighing and
measuring systems with the provisions of the General Code and Specific Codes include, but are not limited to,
test methods and apparatus that have been approved by the State Director of weights and measures as outlined
in Appendix A - Fundamental Considerations, Section 3. Testing Apparatus.

NEWMA 2022 Interim Meeting: Mr. Bob Murnane (Seraphin Test Measure) commented that the reason for this
proposal is to put a reference in the General Code to Section 3 of the Fundamental Considerations. This would make
it clear that directors have authority to use master meters and would eliminate the need to change all codes. Mr.
Michael Keilty (Endress Hauser) commented that he believes this item is redundant in conjunction with the other
blocked items authored by the submitter and recommends the item be withdrawn. Ms. Diane Lee (NIST-OWM)
commented that this item clarifies in General Code that the choice of master meter rests on individual states. NIST
believes the item has merit. A full analysis has not been developed but will provide for Interim. Mr. Bob Murnane
(Seraphin Test Measure) responded to Mr. Keilty comments regarding redundancy and reiterated that this item would
make it clear that directors have authority to use master meters and would eliminate the need to change all codes. Mr.
Lou Sakin (Holliston, MA) recommended this item have a voting status. Mr. Jim Willis (NY) indicated that this item
will have a voting status.

After hearing comments from the floor, the Committee agrees that the item has merit. The Committee agrees with the
commenters that this item will give clarity as to the use of master meters and recommends a Voting status.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

SCL - SCALES

SCL-22.1 V  Recorded Representation of Axle or Axle Group Weights
NOTE: At the 2023 Interim Meeting, the Committee agreed to remove this item from Block 6.

Source:
NIST, Office of Weights and Measures

Purpose:
This proposed change is intended to add clarification regarding the implications of using weighing and measuring
devices for transactions that may be considered by some as commercial while there is no clear guidance provided.

Item Under Consideration:
Amend NIST Handbook 44, Scales Code as follows:

S.1.15. Recorded Representations, Multi-Independent Platform? Vehicle Scale Systems

S.1.15.1. Axle and Axle Group Loads. — All recorded representations of the different axle and axle
group loads of a vehicle when weighed in a single draft on a multi-independent platform vehicle scale
system shall be identified by providing indication of either:

(a) the portion of the vehicle to which they represent (e.g., “axle-group 1, axle group 2, axle group
3.” or if using axle and axle group descriptions, “steering axle, drive axles, trailer axles”), or

(b) the particular independent scale platform from which they were obtained (e.g., “Platform 1,
Platform 2, Platform 3”).
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S.1.15.2. Total Vehicle Weight. — If a summed total of all axle and axle group loads of a vehicle
weighed on a multi-independent platform vehicle scale system is recorded, the recorded value shall be
clearly identified as:

(a) “Total Vehicle Weight,” “Vehicle Weight,” (or_other similar terms that clearly identify the
value as the vehicle’s total weight) providing all axle(s) and axle groups of the vehicle weighed
were positioned on_a live portion of the weighing/load-receiving elements and weighed
simultaneously when the summed total was determined?, or

(b) “Not-Legal-For-Trade” unless all axle and axle groups of the vehicle weighed were
simultaneously positioned on a live portion of the weighing/load-receiving elements when the
summed total was determined, or the vehicle was weighed using the alternative method
described in footnote 2 of this paragraph.

IMulti-independent platform means each platform of the scale is a single independent weighing/load-
receiving element unattached to adjacent elements and with its own A/D conversion circuitry and displayed

weight.

2Alternatively, the individual components of the vehicle being weighed may be uncoupled, positioned
completely on the live elements of the scale, weighed separately, and then totaled.

[subsequent requirements to be renumbered as appropriate]

Previous Action:
2022: Developing

Original Justification:

OWM has noted a number of inquiries submitted to our office for explanation on the many and various issues involved
with the use of weighing or measuring devices as commercial devices when there is charge for doing so. Law
enforcement devices may be regulated in a different manner than commercial devices (e.g., allows highway weight
limit enforcement through multi-draft weighing) when commercial devices are not allowed to be used in that way.

The submitter pointed out that there seems to be a difference in opinions regarding this practice constitutes a
commercial transaction.

The submitter requested voting status for these items in 2022.
Comments in Favor:

Regulatory:

e 2022 Interim: Supported the language alignment of GEN 22.1 with L&R Block 2. Support for separating
the blocked items.

e 2023 Interim: A regulator supports the proposed changes submitted by the SMA but believes the block
should remain developing.

Industry:

e 2022 Interim: SMA provided written comments and open hearing testimony that the items should be
separated. Supports each item, but recommends changes to SCL 22.1.

e 2023 Interim: An industry member commented that they support SCL-22.1 as voting with the changes
supplied by the SMA, but agrees that SCL-22.3 should remain developing.

Advisory:
e 2022 Interim: NIST (submitter) recommended that GEN 22.1 be separated and given voting status.
Asked that remainder of block remain developing.
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e 2023 Interim: NIST (the submitter) agrees with the SMA changes and recommends voting. They also
agree that SCL-22.3 should remain developing.

Comments Against:

Regulatory:

Industry:

Advisory:

[ ]
Neutral Comments:

Regulatory:
e 2022 Interim: SCL code sections could be reworded for easier understanding and comprehension of
commercial vs. hon-commercial.

Industry:
e 2022 Interim: Recommended that tickets should have identification of axle groups.

Advisory:

Item Development:

NCWM 2022 Interim Meeting: During the S&T Committee work session, the committee agreed to remove item GEN
22.1 from Block 6. The committee recommendations pertain to the remainder of the block only (SCL 22.1 & SCL
22.3). The committee received updated language from the submitter for item SCL 22.1.

This item has been assigned to the submitter for further development. For more information or to provide comment,
please contact:

Mr. Richard Harshman
NIST Office of Weights and Measures
301-975-8107, richard.harshman@nist.gov

NCWM 2022 Annual Meeting: Tina Butcher, NIST OWM is requesting feedback on the two items in Block 6. Allow
additional time for input. Paragraph numbers have been updated in the proposal and amendments have been made
since 2022 Interim meeting and are posted on the website.

NCWM 2023 Interim Meeting: The committee agreed to remove SCL-22.1 from Block 6. The committee renumbered
paragraphs S.1.14.x to S.1.15.x. The committee also changed S.1.15.1. by adding the words “when” and “in a single
draft” as recommended by the SMA updated proposal that was received on October 16, 2022.

Regional Associations’ Comments:
WWMA 2022 Annual Meeting: Mr. Jan Konijnenburg (NIST Associate) — Stated that information is available on the
website.

During open hearings the Committee received an update from NIST OWM indicating that new language for this
proposal was submitted to NCWM. This language was not available for review at the time of open hearings by the
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committee or membership. The WWMA S&T Committee recommends that this item should remain developing to
allow membership to review the updated proposal.

SWMA 2022 Annual Meeting: Mr. Huff, State of Delaware, questioned whether this would allow law enforcement
officials to split weigh.

The SWMA S&T Committee asks how legal split weighing would be initiated, how it would be recorded on the ticket,
would scale operators be required to mark the tickets where split weighing had taken place, or would that be
automatically done?

The SWMA S&T Committee recommends this item remain as a Developing Item.

CWMA 2022 Interim Meeting: No comments from the floor.

The CWMA S&T Committee recommends this remains as a Developing item.

NEWMA 2022 Interim Meeting: Mr. Rick Harshman (NIST-OWM) gave updates on a NIST analysis for SCL-22.1.
He noted that SCL-22.3 has changed from what is in the agenda, which was shared with the body. Mr. Lou Sakin
(Holliston, MA), Mr. Walt Remert (PA), Mr. John McGuire (NJ), Mr. Jim Willis (NY), Mr. James Cassidy (MA), and
Ms. Cheryl Ayer (NH) recommended that this item be assigned a voting status.

After hearing comments from the floor, the Committee believes this item has merit and is fully developed. The
Committee recommends that this item be give a Voting status.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

SCL-22.3 D UR.3.3. Single-Draft Vehicle Weighing., and UR.3.4. Axle and Axle Group
Weight Values.

NOTE: At the 2023 Interim Meeting, the Committee agreed to remove this item from Block 6.

Source:
NIST, Office of Weights and Measures

Purpose:
This proposed change is intended to add clarification regarding the implications of using weighing and measuring
devices for transactions that may be considered by some as commercial while there is no clear guidance provided.

Item Under Consideration:
Amend Handbook 44, Scales Code as follows:

UR.3.3. Single-Draft Vehicle Weighing. — A vehicle or a coupled-vehicle combination shall be commercially
weighed on a vehicle scale only as a single draft. That is, the total weight of such a vehicle or combination shall
not be determined by adding together the results obtained by separately and not simultaneously weighing each
end of such vehicle or individual elements of such coupled combination. However, the weight of:

(@) a coupled combination may be determined by uncoupling the various elements (tractor, semitrailer,
trailer), weighing each unit separately as a single draft, and adding together the results; or

(b) a vehicle or coupled-vehicle combination may be determined by adding together the weights obtained
while all individual elements are resting simultaneously on more than one scale platform.
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Nete: This paragraph does not apply to highway-law-enforcement scales, and scales used for the collection of
statistical data, or scales used to charge a fee for the service of providing weights of the different axle-, axle-
group loads, and total weight of vehicles and coupled-vehicle combinations when the only use of those
values is to determine compliance with highway legal load limits and safe distribution of the load.

(Added 1992)

And

UR.3.4. Weighing of Axle- and Axle-Group Loads — Establishing weight values for the different individual
axle- and axle-qroup loads of a vehicle or coupled-vehicle combination is oftentimes necessary to verify
compliance with state and federal highway load limits. When a fee is charged for the use of an axle-load
scale or vehicle scale to determine such values, the transaction is considered “commercial” under the
provisions of the General Code paragraph G-A.1. Commercial and Law Enforcement Equipment and the
scale shall comply with all applicable NIST Handbook 44 requirements for commercial weighing systems.

When weight values for axle- and/or axle-group loads are obtained using multiple-independent platform
vehicle scales systems where all parts of the vehicle or coupled-vehicle combination being weighed are
simultaneously positioned on live elements of the scale, the values for the different axle- and axle-group
loads may be summed to establish the commercial gross weight.

In no case, however, shall a summed result of the different axle- and axle-group loads of a vehicle or coupled
vehicle combination weighed in multiple drafts be used for commercial purposes except as provided in
subparts (a) and (b) of paragraph UR.3.3. Single-Draft Vehicle Weighing.

Renumber existing paragraphs UR.3.4 through UR.3.12.

Previous Action:
2022: Developing

Original Justification:

OWM has noted a number of inquiries submitted to our office for explanation on the many and various issues involved
with the use of weighing or measuring devices as commercial devices when there is charge for doing so. Law
enforcement devices may be regulated in a different manner than commercial devices (e.g., allows highway weight
limit enforcement through multi-draft weighing) when commercial devices are not allowed to be used in that way.

The submitter pointed out that there seems to be a difference in opinions regarding this practice constitutes a
commercial transaction.

The submitter requested voting status for these items in 2022.
Comments in Favor:

Regulatory:

e 2022 Interim: Supported the language alignment of GEN 22.1 with L&R Block 2. Support for separating
the blocked items.

e 2023 Interim: A regulator supports the proposed changes submitted by the SMA but believes the block
should remain developing.

Industry:

e 2022 Interim: SMA provided written comments and open hearing testimony that the items should be
separated. Supports each item, but recommends changes to SCL 22.1.

e 2023 Interim: An industry member commented that they support SCL-22.1 as voting with the changes
supplied by the SMA, but agrees that SCL-22.3 should remain developing.
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Advisory:

e 2022 Interim: NIST (submitter) recommended that GEN 22.1 be separated and given voting status.
Asked that remainder of block remain developing.

e 2023 Interim: NIST (the submitter) agrees with the SMA changes and recommends voting. They also
agree that SCL-22.3 should remain developing.

Comments Against:

Regulatory:

Industry:

Advisory:

[ ]
Neutral Comments:

Regulatory:
e 2022 Interim: SCL code sections could be reworded for easier understanding and comprehension of
commercial vs. hon-commercial.

Industry:
e 2022 Interim: Recommended that tickets should have identification of axle groups.

Advisory:

Item Development:

NCWM 2022 Interim Meeting: During the S&T Committee work session, the committee agreed to remove item GEN
22.1 from Block 6. The committee recommendations pertain to the remainder of the block only (SCL 22.1 & SCL
22.3). The committee received updated language from the submitter for item SCL 22.1.

This item has been assigned to the submitter for further development. For more information or to provide comment,
please contact:

Mr. Richard Harshman
NIST Office of Weights and Measures
301-975-8107, richard.harshman@nist.gov

NCWM 2022 Annual Meeting: Tina Butcher, NIST OWM is requesting feedback on the two items in Block 6D.
Allow additional time for input. Paragraph numbers have been updated in the proposal and amendments have been
made since 2022 Interim meeting and are posted on the website.

NCWM 2023 Interim Meeting: The committee recommends the submitter work with interested parties to further
develop SCL-22.3.

Regional Associations’ Comments:
WWMA 2022 Annual Meeting: Mr. Jan Konijnenburg (NIST Associate) — Stated that information is available on the
website.
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During open hearings the Committee received an update from NIST OWM indicating that new language for this
proposal was submitted to NCWM. This language was not available for review at the time of open hearings by the
committee or membership. The WWMA S&T Committee recommends that this item should remain developing to
allow membership to review the updated proposal.

SWMA 2022 Annual Meeting: Mr. Huff, State of Delaware, questioned whether this would allow law enforcement
officials to split weigh.

The SWMA S&T Committee asks how legal split weighing would be initiated, how it would be recorded on the ticket,
would scale operators be required to mark the tickets where split weighing had taken place, or would that be
automatically done?

The SWMA S&T Committee recommends this item remain as a Developing Item.

CWMA 2022 Interim Meeting: No comments from the floor.

The CWMA S&T Committee recommends this remains as a Developing item.

NEWMA 2022 Interim Meeting: Mr. Rick Harshman (NIST-OWM) gave updates on a NIST analysis for SCL-22.1.
He noted that SCL-22.3 has changed from what is in the agenda, which was shared with the body. Mr. Lou Sakin
(Holliston, MA), Mr. Walt Remert (PA), Mr. John McGuire (NJ), Mr. Jim Willis (NY), Mr. James Cassidy (MA), and
Ms. Cheryl Ayer (NH) recommended that this item be assigned a voting status.

After hearing comments from the floor, the Committee believes this item has merit and is fully developed. The
Committee recommends that this item be give a Voting status.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

SCL-23.1 W S.1.12. Manual Weight Entries

Source:
NTEP Weighing Sector

Purpose:
Provide Specifications corresponding with User Requirements that limit how manual weight entries are allowed.

Item Under Consideration:
Amend Handbook 44, Scales Code, as follows:

S.1.12. Manual Weight Entries. — A-device- wWhen being used_in a fer direct sale application and when in a
zero-balance condition, a device or a Point-of-Sale System** shall accept an entry of a manual gross or net

weight value only when; the-scale-gross-or-net* weight-indication-is-atzero-

(a) a point-of-sale system interfaced with a scale is giving credit for a weighed item;

(b) an item is pre-weighed on a legal for trade scale and marked with the correct net weight;

(c) a device or system is generating labels for standard weight packages;

(d) postal scales or weight classifiers are generating manifests for packages to be picked up at a later

time; or

(e) livestock and vehicle scale systems generate weight tickets to correct erroneous tickets.
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Recorded representations for manual weight entries, except those on labels generated for packages of standard
weights, shall identify the weight value as a manual weight entry by one of the following terms: “Manual
Weight,” “Manual Wt,” or “MAN WT.” The use of a symbol to identify multiple manual weight entries on a
single document is permitted, provided that the symbol is defined on the same page on which the manual weight
entries appear and the definition of the symbol is automatically printed by the recording element as part of the
document.

[Nonretroactive as of January 1, 1993] [*Nonretroactive as of January 1, 2005] [*Nonretroactive as of
January 1, 20XX]

(Added 1992) (Amended 2004 and 20XX).

Previous Action:
2023: New ltem

Original Justification:

The instances in which manual weight entries are allowed are limited by UR.3.9. but there are no corresponding
limitations in S.1.12. This addition will allow the evaluation of devices, software, or systems for compliance with
these limitations and provide manufacturers specific requirements to comply with when designing a commercial
device.

The submitter acknowledges that this is a complicated requirement to incorporate into the design of a device or system
and some may argue that it should remain a user requirement.

Requested Status by Submitter: Voting Item
Comments in Favor:

Regulatory:
e 2023 Interim: Kevin Schnepp (State of California) supports the further development of this item.

Industry:
e 2023 Interim: Russ Vires (Scale Manufacturers Association) supports the item.

Advisory:

Comments Against:
Regulatory:
e 2023 Interim: Loren Minnich (State of Kansas-Submitter) commented that NIST’s evaluation was
appreciated, and he asked the committee for Withdrawal or Developing status.

Industry:

Advisory:
e 2023 Interim: Jan Konijnenburg (NIST OWM) commented that the item was not ready for a vote.

Neutral Comments:

Regulatory:
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Industry:

Advisory:

Item Development:
NCWM 2023 Interim Meeting: Based upon comments received on the floor the committee has decided to withdraw
this item.

Regional Associations’ Comments:

WWMA 2022 Annual Meeting: Mr. Kurt Floren (County of Los Angeles, CA) — Commented the item needs further
development and explanation of the application. It was mentioned the item is going in the scales code and will impact
specific performance requirements. Mr. Floren commented on the direct sale application and reference the sub sections
when making further comments. He noted the direct sale application would not be known until after the device is
installed. Questions arose on subsection “A”, which speaks to the interface, the purpose remains unclear. Subsection
“C” references the pre-packing and labeling of standard packages which does not meet a direct sale application.
Subsections “B” and “D” are not direct sale applications and require further clarification. Mr. Floren believes the item
is not ready for voting and supports a developing status.

Mr. Raymond Johnson (Fairbanks Scales, representing the Scale Manufactures Association) — Commented the SMA
has not met and has not formulated a position on this item. The SMA is scheduled to meet in November 2022.

Mr. Matt Douglas (State of California, Division of Measurement Standards) — Mr. Douglas agreed with Mr. Floren
and his previous comments. He further commented the language needs a lot of wordsmithing to address concerns,
including addressing the retroactive status which would require an introduction of a third retroactive date with double
asterisk. Section S.12 is for direct sales, and it is not clear how the language applies to this method of sale. Mr. Douglas
also noted the content should be broken into two sections.

During open hearings the committee heard testimony that the SMA has not evaluated this proposal and has not taken
a position or developed comments on the item. The committee heard several questions and concerns regarding the
direct sale application which conflicts with the subsections, along with the non-retroactive date formatting. The
committee believes these concerns should be addressed for the item to move forward. The WWMA S&T Committee
recommends that this item be assigned a developing status.

SWMA 2022 Annual Meeting: The SWMA S&T Committee recommends this item move forward as a Developing
Item.

CWMA 2022 Interim Meeting: Loren Minich — Kansas: Shouldn’t change the application, just makes it easier to
understand how it’s applied. A,B,C,D are now user requirements. This communicates with manufacturers so they
understand how they should be designed. Changing to S specification so that it applies to manufacturing. Only allowed
in direct sale manual weight entries.

Greg VanderPlaats — Minnesota Suggested change. Move “when in zero balance condition” to the list so it’s more
understood that manual entry is only allowed when at zero balance condition.

The CWMA S&T Committee believes this item is fully developed and recommends voting status.

NEWMA 2022 Interim Meeting: No comments were heard from the floor. The Committee does not have a
recommendation as to the status of this item.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.
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V  Table S.6.3.a. Marking Requirements, and Table S.6.3.b. Notes for Table

Add an additional marking requirement for single draft weigh-in-motion vehicle scale to include a vehicle type

restriction.

Item under Consideration:

Table S.6.3.a.
Marking Requirements

Weighing Equipment

To Be Marked With U Weighing, Indicating Weighing and | Load Cell Other
Load- Element not Load- with CC | Equipment
Receiving, Permanently Receiving (11) or Device
and Attached to Element Not (10)
Indicating Weighing Permanently
Element in and Load- Attached to
Same Receiving Indicating
Housing or Element or Element or
Coveredon | Covered by a | Covered by a
the Same CC! | Separate CC | Separate CC
Minimum and Maximum Speed X
(25)
Maximum Speed Change (26) X %
Vehicle Direction Restriction (27) X %
Vehicle Restriction (28) X
And
Table S.6.3.b.

Notes for Table S.6.3.a. Marking Requirements

28. Weigh-in-Motion vehicle scales must be marked with any vehicle restrictions, if applicable, which shall

be readily apparent when viewing the reading face of the scale indicator.

(Added 20XX)

Previous Action:
2023: New Item

Original Justification:

As discussed at the NTEP Weighing Sector Meeting, multiple vehicle types are tested during the NTEP publication
14 test. If a specific vehicle type is failed or not tested, there needs to be a restriction on the vehicle types passed on
the certificate. This restriction must also be marked on the device.
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The Sector requested that this be a Voting item in 2023.
Comments in Favor:

Regulatory:

Industry:

e 2023 Interim: Jessica Ferree (Mettler-Toledo) commented that the item adds clarity and recommends
voting status.

e 2023 Interim: Russ Vires (SMA) supports the item.

Advisory:
e 2023 Interim: Jan Konijnenburg (NIST OWM) supports with revisions from OWM.

Comments Against:

Regulatory:

e 2023 Interim: Kurt Floren (County of Los Angeles) expressed concerns about the vehicle type and
exactly what that means.

e 2023 Interim: Tim Chesser (State of Arkansas) relayed concerns about reference vehicles that aren’t
specified on the NTEP CC could be an issue.

e 2023 Interim: Kevin Schnepp (State of California) expressed concerns over the language being
ambiguous which could lead to confusion.

Industry:

Advisory:

Neutral Comments:

Regulatory:

Industry:
e Russ Vires (Mettler Toledo) commented that tankers are dealt with in other spots.

Advisory:

o Daryl Flocken (NTEP) made comments explaining class of vehicles and a possible clarification to
certifications to restrict tanker trucks due to the accuracy challenges dealing with liquid loads that will
slosh inside a vessel.

Item Development:

NCWM 2023 Interim Meeting: The committee updated the item per recommendations from the submitter and
comments received. With the modifications, the committee believes this item is fully developed and has assigned it a
voting status.

Regional Associations’ Comments:
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WWMA 2022 Annual Meeting: Mr. Kurt Floren (County of Los Angeles, CA) — Mr. Floren commented that he does
not know the definition of vehicle type, it is not defined in any way and seems short of complete and not ready for a
vote.

Mr. Raymond Johnson (Fairbanks Scales, representing the Scale Manufacturers Association) — Mr. Johnson stated
that the SMA has not met and has not formulated a position on this item. The SMA is scheduled to meet in November.

Mr. Matt Douglas (State of California, Division of Measurement Standards) - Mr. Douglas concurred with Mr. Floren
and had the same question about vehicle types. The “X” is under the weighing element column but applies to the
indicator. If it applies to both, the “X” should be in both.

Mr. Aaron Yanker (Colorado Dept of Agriculture) — Mr. Yanker agreed with Mr. Floren’s comments.

During open hearings, testimony was received that the SMA had not evaluated this proposal with a position. Questions
were raised by members in open hearings regarding “vehicle types”, and the proposed change to the markings table

in 2.20. Scales Code. The WWMA S&T Committee recommends that this item be assigned a developing status.

SWMA 2022 Annual Meeting: No comments were received on this item during the 2022 SWMA Annual Meeting.

The SWMA S&T Committee recommends this item move forward as a Developing Item.

CWMA 2022 Interim Meeting: Loren Minich — Kansas, If the installation isn’t tested with all vehicle configurations,
then the use would be restricted to only the vehicles that were evaluated during type evaluation. This new marking
requirement would be visible to the operator. Possibly also apply to field testing and not just type evaluation?

Lenny Goebel — Illinois, Questions if the limitation / marking would apply to different axle configurations for different
vehicles.

Doug Musick — Kansas, Doesn’t like the word “type”. Does it differentiate between liquids and solids in a tanker?
Recommends item be developing.

The CWMA S&T Committee recommends this as a Developing item. The submitter should consider clarifications
related to the comments provided.

NEWMA 2022 Interim Meeting: No comments were heard from the floor. The Committee does not have a
recommendation as to the status of this item.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

SCL-23.3 A Verification Scale Division e: Multiple Sections Including, T.N.1.3., Table 6.,
T.N.3, T.N.4,T.N.6,T.N8,, T.N9,T.1,, T.2,S.1.1.1,T.N.1.2,, Table
S.6.3.a., Table S.3.6.b., Appendix D, S.1.2.2., Table 3., S.5.4., UR.3., Table 8.

Source:
NCWM Verification Scale Division e Task Group

Purpose:
To update Handbook 44, Section 2.20 Scales and relevant portions of OIML R76, using items from the S&T Block 2
items as a reference point to:

1. Clarify how error is determined in relation to the verification scale division (e) and the scale division (d)
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2. Clarify which is the proper reference; the verification scale division (e) or the scale division (d) throughout
this section

3. Ensure proper selection of a scale in reference to the verification scale division (e) and the scale division (d)

4. Clarify the relationship between the verification scale division (e) or the scale division (d)

Item under Consideration:
Amend Handbook 44 Scales Code as follows:

Part 1. Amendment of T.N.1.3. and related sections

T.N.1. Principles.

T.N.1.1. Design. — The tolerance for a weighing device is a performance requirement independent of the
design principle used.

T.N.1.2. Accuracy Classes. — Weighing devices are divided into accuracy classes according to the number
of scale divisions (n) and the value of the verification scale division (e-g).

T.N.1.3. Verification Scale Division. — The tolerance for a weighing device is related-to-the-value-ofthe
sealemmien—(d)—er—theA,taLHe of based on the verification scale division (e) and-is-generally-expressed-in-terms

(Amended 20XX)

Appendix D. Definitions

scale division, number of (n). — _See “verification scale division, number of (n).” Quetient-ofthe-capacity
divided-bythevalue-of-the-verification-scale-division: [2.20]

A Capaeity

e

(Amended 20XX)

Verification scale division, value of (g). — A value, expressed in units of weight (mass) and specified by the
manufacturer of a device, by which the tolerance values and the accuracy class applicable to the device are
determined. The verlflcatlon scale dIVISIOFI is applled toall scales in particular to ungraduated dewces smce they
have no graduatlons a y ay ;

&nd—H—seale&[Z.ZO]

(Amended 20XX)

verification scale division, number of (n). — Quotient of the capacity divided by the value of the verification
scale division. [2.20]

n= Capacity/e
(Added 20XX)
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Table 6.
Maintenance Tolerances
(All values in this table are in verification scale divisions_(g))

Tolerance-in-Scale-Divisions
1 | 2 | 3 | 5
Class Test Load Applied ()
I 0-50 000 50 001 - 200 000 200 001 +
I 0- 5000 5001 - 20 000 20 001 +
Il 0- 500 501 - 2 000 2001 - 4000 4001 +
il 0- 50 51- 200 201 - 400 401 +
L 0- 500 501 - 1000 (Add 1 d e for each additional 500 d e or fraction
thereof)
(Amended 20XX)
T.N.3. Tolerance Values.
T.N.3.1. Maintenance Tolerance Values. — The maintenance tolerance values are as specified in Table 6.

Maintenance Tolerances.

T.N.3.2. Acceptance Tolerance Values. — The acceptance tolerance values shall be one-half the
maintenance tolerance values.

T.N.3.3. Wheel-Load Weighers and Portable Axle-Load Weighers of Class I11l. — The tolerance values
are two times the values specified in T.N.3.1. Maintenance Tolerance Values and T.N.3.2. Acceptance Tolerance
Values.

(Amended 1986)

T.N.3.4. Crane and Hopper (Other than Grain Hopper) Scales. — The maintenance and acceptance
tolerances shall be as specified in T.N.3.1. Maintenance Tolerance Values and T.N.3.2. Acceptance Tolerance
Values for Class 111 L, except that the tolerance for crane and construction materials hopper scales shall not be
less than 1 e € or 0.1 % of the scale capacity, whichever is less.

(Amended 1986 and 20XX)

T.N.4. Agreement of Indications.
T.N.4.3. Single Indicating Element/Multiple Indications. — In the case of an analog indicating element
equipped with two or more indicating means within the same element, the difference in the weight indications for

any load other than zero shall not be greater than one-half the value of the verification scale division () {d} and
be within tolerance limits.

(Amended 1986 and 20XX)
T.N.6. Sensitivity. — This section is applicable to all nonautomatic-indicating scales marked I, I1, Il1, 111 L, or I111.
T.N.6.1. Test Load.
(@) The test load for sensitivity for nonautomatic-indicating vehicle, axle-load, livestock, and animal scales

shall be 14 e for scales equipped with balance indicator, and 2 & e or 0.2 % of the scale capacity,
whichever is less, for scales not equipped with balance indicators.
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(b) For all other nonautomatic-indicating scales, the test load for sensitivity shall be 1 d e at zeroand 2 d e
at maximum test load.

(Amended 20XX)

T.N.8. Influence Factors. — The following factors are applicable to tests conducted under controlled conditions
only, provided that:

(@) types of devices approved prior to January 1, 1986, and manufactured prior to January 1, 1988, need not meet
the requirements of this section;

(b) new types of devices submitted for approval after January 1, 1986, shall comply with the requirements of
this section; and

(c) all devices manufactured after January 1, 1988, shall comply with the requirements of this section.
(Amended 1985)

T.N.8.1.3. Temperature Effect on Zero-Load Balance. — The zero-load indication shall not vary by more
than:

() three divisions e per 5 °C (9 °F) change in temperature for Class I11 L devices; or

(b) one division e per 5 °C (9 °F) change in temperature for all other devices.
(Amended 1990 and 20XX)

T.N.9. Radio Frequency Interference (RFI) and Other Electromagnetic Interference Susceptibility. — The
difference between the weight indication due to the disturbance and the weight indication without the disturbance shall

not exceed one e seale-division{d); or the equipment shall:
(a) blank the indication; or
(b) provide an error message; or
(c) the indication shall be so completely unstable that it cannot be interpreted, or transmitted into memory or to

a recording element, as a correct measurement value.

The tolerance in T.N.9. Radio Frequency Interference (RFI) and Other Electromagnetic Interference Susceptibility is
to be applied independently of other tolerances. For example, if indications are at allowable basic tolerance error
limits when the disturbance occurs, then it is acceptable for the indication to exceed the applicable basic tolerances
during the disturbance.

(Amended 1997 and 20XX)

T.1. Tolerance Values.

T.1.1. General. — The tolerances applicable to devices not marked with an accuracy class shall have the
tolerances applied as specified in Table T.1.1. Tolerances for Unmarked Scales.
Amended-1980)

Note: When Table T.1.1. refers to T.N. sections it shall be accepted that the scale division d on the
unmarked scale always equals the verification scale division e.

(Amended 1990 and 20XX)

S.1.1.1. Digital Indicating Elements.
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(@  Adigital zero indication shall represent a balance condition that is within + % the value of the scale
division d.

(b) After zero setting (gross zero or net zero after a tare operation) the effect of zero deviation on the
result of the weighing shall be not more than + 0.25 e.

[Nonretroactive as of January 1, 20XX]

operate-when-zero-is-indicated-for-gross-andfor-net-mede(s)- A digital indicating device shall have a
“center-of-zero” indicator that indicates a zero balance condition when the deviation from zero is
not more than + 0.25 e. A “center-of-zero” indicator may operate when zero is indicated for gross
and/or net mode(s). The “center-of-zero” indicator is not mandatory on a device equipped with an
auxiliary indicating device or equipped with a zero tracking mechanism.

[Nonretroactive as of January 1, 1993]

{e)(d) For electronic cash registers (ECRs) and point-of-sale systems (POS systems) the display of
measurement units shall be a minimum of 9.5 mm (3/8 inch) in height.

[Nonretroactive as of January 1, 2021]
(Added 2019)
(Amended 1992, 2008, and 2019, and 20XX)

Part 2. Amendment of T.N.1.2. and related sections

T.N.1.2. Accuracy Classes. — Weighing devices are divided into accuracy classes according to the number of
verification scale divisions (n) and the value of the verification scale division {&} ().

(Amended 20XX)
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1
Table S.6.3.a.
Marking Requirements
Weighing Equipment
Weighing, Indicating Weighing and | Load Cell Other
Load- Element not | Load-Receiving | with CC | Equipment
Receiving, and | Permanently Element Not (11) or Device
. Indicating Attached to Permanently (10)
To Be Marked With § Element in Weighing and Attached to
Same Housing | Load-Receiving Indicating
or Covered on Element or Element or
the Same CC! | Covered by a Covered by a
Separate CC Separate CC
Manufacturer’s ID 1) X X X X X
Model Designation and Prefix (1) X X X X X
Serial Number and Prefix (2) X X X X X (16)
Certificate of Conformance Number
() (23) X X X X X (23)
Accuracy Class @an X X (8) X (19) X
Nominal Capacity (3)(18)(20) X X X
Value of Scale Division, “d” (3)(4) X X
Value of Verification Scale Division, X X
G‘e’7 @(4)
Temperature Limits (5) X X X X
2 Many rows of the table are not included in this proposal for brevity.
3 (Added 1990) (Amended 1992, 1999, 2000, 2001, 2002, and 2004, and 20XX)
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Amend Table S.6.3.(b) as follows:

Table S.6.3.b.
Notes for Table S.6.3.a. Marking Requirements

The device shall be marked with the nominal capacity. The nominal capacity may be prefaced by the terms
“capacity” or_“Max.”

The For any scale where the value of “e” is equal the value of “d” (see S.1.2.2.), the nominal capacity shall be shown
together with the value of the scale division “d” or “e” (e.g., 15 x 0.005 kg, 30-x<-0-841b; or capacity = 15 kg, d
=0.005 kg, or Max 15 kg e = 0.005 kq) in a clear and conspicuous manner and be readily apparent when viewing the
reading face of the scale indicator unless already apparent by the design of the device. Each scale division value “d”
or “e” or-weight-unit with its associated nominal capacity shall be marked on multiple range or multi-interval
scales. For any scale that has no “d” or any scale where “e” does not equal “d” refer to Note 4.

[Nonretroactive as of January 1, 1983]

(Amended 2005 and 20XX)

Required-ondy-if-differentfrom—d—— Exceptions to Note 3 regarding marking of “e” and “d.”’.

(a) Foran ungraduated scale such as an equal arm scale where the scale graduations do not represent a fixed
weight quantity, the nominal capacity shall be shown together with the verification scale division “e” (e.g.
capacity 1,000 g e =0.1 g, or Max 1,000 g e = 0.1 g). These devices have no “d.”

(b) For ascale where e does not equal d, such as a scale equipped with an auxiliary indicating device or a weight
classifier marked for special use, the nominal capacity shall be shown together with the scale division ”d” and
the verification scale division “e,” (e.g., capacity 1,000 g e =0.1 gd =0.01 g, or Max 1,000 ge =0.1gd=0.01
q).

[Nonretroactive as of January 1, 1986]

(Amended 20XX)

Remainder of the table is omitted for brevity with this proposal.

Appendix D. Definitions

auxiliary indicating device. —a means to increase the display resolution of a weighing device, such as a rider
or vernier on an analog device, or a differentiated least significant digit to the right of the decimal point on
a digital device. [2.20]

(Added 20XX)

extended displaying device. — a means to temporarily change the scale division (d) to a value less than the
verification scale division (e), following a manual command. [2.20]

(Added 20XX)

weight classifier. — A digital scale that rounds weight values up to the next scale division. These scales usually
have a verification scale division (e) that is smaller than the displayed scale division (d). [2.20]

(Added 1987) (Amended 20XX)

S.1.2.2. Verification Scale Haterval Division “e”.
(Added 20XX)

S.1.2.2.1. Class I and Il Scales and Dynamic Monorail Scales. —H-e-=-d;-the-verification-scale-interval-“e”
" inocL on:
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Scales Equipped with an Auxiliary Indicating Device. — Only a Class 1 or |1l scale or a dynamic monorail

may be equipped with an auxiliary indicating device. A multi-interval scale or a multiple range scale shall
not be equipped with an auxiliary indicating device. The auxiliary indicating device may be either a rider
or vernier on an analog device, or a scale division “d” to the right of the decimal point on a digital device
that is differentiated in size or color.

A scale with an auxiliary indicating device shall not be equipped with an extended displaying device.

The verification scale division “e” on a scale equipped with an auxiliary indicating device shall be
determined as follows:

(a) The value of “e” shall be greater than “d” and less than or equal to 10 “d” (d <e <10 d), and

(b) The value of “e” must satisfy the relationship, e = 10k of the unit of measure, where K is a positive
or negative whole number or zero.

The requirement in subpart (a) does not apply to a Class | device with e = 1 mg, where d shall be less than

“e’, (d < e)

Examples: Ife=1g for Class | or Il, then “d” may only be 0.5 g,0.2 g, or 0.1 g
If e =1 mqg for Class I, then “d” may be 0.5 mg, 0.2 mg, 0.1 mg, 0.05 mg, 0.02 mg, etc.
(Added 1999) (Amended 20XX)

S.1.2.2.3. Deactivation of a “d” Resolution. — It shall not be possible to deactivate the “d” resolution on
a Class | or Il scale equipped with an auxiliary indicating device if such action affects the scale’s ability to
round digital values to the nearest minimum unit that can be indicated or recorded as required by
paragraph G-S.5.2.2. Digital Indication and Representation.

(Added 20XX)

S.1.2.2.4. Weight Classifiers. — On a weight classifier, such as a postal or shipping scale that rounds up
and is marked for special use, the value of “e” shall be equal to or less than “d.”

(Added 20XX)

S.1.2.2.5. Extended Displaying Device. — When a scale is equipped with an extended displaying device,
displaying an indication with a scale division “d” smaller than “e” shall be possible only:

(a) _while pressing a key; or

(b) for a period not exceeding 5 seconds after a manual command.

Printing or transferring data via interface shall not be possible while the extended displaying device is in
operation.
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(Added 20XX)
Table 3.
Parameters for Accuracy Classes
Value of the Verification Scale Division Number of Verification Scale* Divisions (n)
Class dor el — -
(dore’) Minimum Maximum
Sl Units
I equal to or greater than 1 mg 50 000 --
I 1 to 50 mg, inclusive 100 100 000
equal to or greater than 100 mg 5000 100 000
1125 0.1to 2 g, inclusive 100 10 000
equal to or greater than 5 g 500 10 000
L equal to or greater than 2 kg 2000 10 000
1 equal to or greater than 5 g 100 1200

[EY
R O © 0

[y

12
13

14

15
16

17
18
19
20
21
22
23
24
25

The middle section of the table is omitted for brevity.
[Nonretroactive as of January 1, 1986]

(Amended 1986, 1987, 1997, 1998, 1999, 2003, and2004

Amend Footnotes 1 and 3 to Table 3. As follows:

seale-division-immediately-preceding-the-auxitiary-means: The verification scale division

and 20XX)

s not always equal

the displayed scale division d. To ensure the correct value for e is used, refer to required markings on the device

(see also notes 3 and 4 in Table S.6.3.b.).

2
A Class 1l scale marked “For prescription weighing only” may have a verification scale division (€) not less than

0.01g.

(Added 1986) (Amended 2003)

3
The value of a verification scale division (e) for crane and hopper (other than grain hopper) scales shall be not
less than 0.2 kg (0.5 Ib). The minimum number of verification scale divisions_(n) shall be not less than 1000.

S.5.4. Relationship of Minimum Load Cell Verification Interval Value to the Verification Scale Division. — The

relationship of the value for the minimum load cell verification scale interval, vmin, to the verification scale division, €
¢, for a specific scale using National Type Evaluation Program (NTEP) certified load cells shall comply with the
following formulae where N is the number of load cells in a single independent! weighing/load-receiving element
(such as hopper, railroad track, or vehicle scale weighing/load-receiving elements):

(@) vmin<_d*e  for scales without lever systems; and
N
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(b) Vmin < g*e for scales with lever systems.
N x (scale multiple)

"Independent” means with a weighing/load-receiving element not attached to adjacent
elements and with its own A/D conversion circuitry and displayed weight.

This requirement does not apply to complete weighing/load-receiving elements or scales,
which satisfy all the following criteria:

-the complete weighing/load-receiving element or scale has been evaluated for
compliance with T.N.8.1. Temperature under the NTEP;

-the complete weighing/load-receiving element or scale has received an NTEP
Certificate of Conformance; and

-the complete weighing/load-receiving element or scale is equipped with an automatic
zero-tracking mechanism which cannot be made inoperative in the normal weighing
mode. (A test mode which permits the disabling of the automatic zero-tracking
mechanism is permissible, provided the scale cannot function normally while in this
mode.

[Nonretroactive as of January 1, 1994]

(Added 1993) (Amended 1996, 2016 and 20XX)

S&T - 246



B~ w

oo ~NOoO Ol

10
11

12
13

14
15

16
17

S&T 2023 Interim Meeting Report

Table 8. Recommended Minimum Load

Class Value of Verification Scale Division g Recorn_m_ended Minimum Load_in
{d-ore*) scale divisions d_(See notes) {d-ore*)
I equal to or greater than 0.001 g 100
I 0.001 g to 0.05 g, inclusive 20
equal to or greater than 0.1 g 50
" Allx= 20

15 (13 E!,”
The displayed scale division d is not always equal to the verification scale division e. To ensure the

correct values are used, refer to required markings on the device (see also notes 3 and 4 in Table

S.6.3.b.).

For an ungraduated device, the scale division d shall be replaced with the verification scale division e
in the last column.

**xA minimum load of 0-¢ 5 e is recommended for a weight classifier marked in accordance with a
statement identifying its use for special applications.

(Amended 1990 and 20XX)

Previous Action:
2023: New Item

Original Justification:

The Verification Scale Division e Task Group has recommended a significant number of changes to the Scale Code.
Those changes are reflected below. Before addressing the changes though, it is important to identify the problem that
the changes are trying to fix.

The Task Group identified two significant flaws in the current Code after comparison with R76. The changes are
proposed to ensure Handbook 44 uses correct measurement principles. They are not proposed for the purpose of
harmony with R76. Those two flaws are found in the following paragraphs from the current Scales Code.

T.N.1.2. Accuracy Classes. — Weighing devices are divided into accuracy classes according to the number of scale
divisions (n) and the value of the scale division (d).

T.N.1.3. Scale Division. — The tolerance for a weighing device is related to the value of the scale division (d) or the
value of the verification scale division (e) and is generally expressed in terms of d or e.

The flaws arise from the use of the scale division d in these paragraphs. The first paragraph deals with accuracy class
(classification) and the second with tolerances (accuracy measurement). The correct principle is to only use e in both
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paragraphs since accuracy is correctly expressed in e. Notice also that in T.N.1.3. the Code specifies both e and d
without any clarity on when to use one or the other. We might think we know when to use e or d from our training.
However, the confusion that arises in enforcement should indicate that maybe it is not as clear as we think. Using e,
which follows correct measurement principles, should eliminate the confusion.

In R76, the sections dealing with classification and tolerances are found in the Metrological Requirements. This is
closest to the Notes and Tolerances sections of the Scales Code. There are a number of paragraphs in the Scales Code
dealing with d. In R76 these are Technical Requirements. This is closest to specifications in the Handbook 44. This
should indicate that d serves a purpose that is not dependent on accuracy in e. This is the age-old issue of accuracy vs
resolution. Accuracy is measured in e and resolution is measured in d. Many misunderstand resolution as a measure
of accuracy.

While it might seem easy to fix T.N.1.2. (classification) and T.N.1.3. (accuracy/tolerances), the fixes to these two

sections have ripple effects with related paragraphs throughout the Code. To maintain the connection the proposed
changes will be presented in two parts. Part 1 will deal with accuracy/tolerances and part 2 will deal with classification.

Other Issues Discussed by the Task Group:

1. For reference, the following specifications, tolerances, and user requirements are specific to the scale division (d).

Code Section Applies to Justification

G-S.5.2.2.(c) d Rounding is a function of instrument operation not accuracy

G-S.5.2.3. d Divisions shall be uniform in size and character.

S.1.1.1.(a) d Describes width of the zero division, also sets up the normal rounding half-

up/half-down

S.1.2. d 1, 2, or 5 refers to d which is rounded. When e # d refer to section S.1.2.2. for
value of e

S.121 d Refers to rounded values of d in gross and tare modes.

S.1.7.(b) d Restricted to computing scales, in most cases e = d.

S.2.1.2. d Motion detection issue for setting zero.

S.2.1.3.(all) d These limit the window for action of AZT. They must be in terms of d since
zero setting is to d.

S.2.3. d Tare division must equal smallest increment displayed.

T.N.7. d Discrimination requires an instrument to discriminate to the displayed scale
division (zone of uncertainty). This relates to the rounding of the smallest
increment.

UR.3.7. d Minimum load is correctly expressed in d with exceptions for ungraduated

scales with no d and weight classifiers.
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2. The following specifications, tolerances, and user requirements are specific to the verification scale division (g).
No changes are proposed for these sections.

Code Section Applies to Justification

S.1.2.3. e This is a classification issue. It ensures accuracy of the piece counts.
T.N.9. e This is a tolerance for reaction to a disturbance.

UR.3.10. e As written, this is clearly e. (See item 4 as this may need additional study)

3. The Task Group also observed that method of referencing the scale division and verification scale division is
inconsistent throughout the Code. In some cases the paragraph only uses the abbreviation d or e, in other cases
the name is stated without the abbreviation and in other cases the name is included with the abbreviation d or e
in quotes or parentheses. Because the proposal only considers sections that needed change this issue is not
addressed formally in the proposal. The Task Group believes the change to a consistent method could be made
editorially by OWM.

4. The Task Group believes additional work is required to fully understand the application of e and d to dynamic
monorail scales. The recommendations presented do not include dynamic monorail systems in the discussion of

the auxiliary indicating device.

Request from the Task Group to the NCWM S&T Committee

The Task Group asks the S&T committee to replace the current S&T Block 2 items (B2) with our recommended
changes to NIST HB44. We further ask the committee to make the new “Block 2” an assigned item and return it to
the task group so we can consider comments and make changes as needed.

Comments in Favor:

Regulatory:

e 2023 Interim: Doug Musick (State of Kansas - Task Group Chairman) asked for this item to replace
Block 2 items. Asking for informational status as wordsmithing efforts are ongoing.

Industry:

e 2023 Interim: Russ Vires (SMA) supports the further development of this item although he questions
the moving from block 2 items to SCL 23.3, SMA has provided written comments for block 2.

Advisory:

Comments Against:

Regulatory:

Industry:

Advisory:
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Neutral Comments:

Regulatory:
e 2023 Interim: Kevin Schnepp (State of California) commented that item was not reviewed due to late
submittal and is neutral to block 2 vs SCL-23.3.

Industry:

Advisory:

Item Development:

NCWM 2023 Interim Meeting: The committee updated the item under consideration with the language the task group
forwarded to the committee on January 9, 2023. The committee looks forward to further development from the task
group this item is assigned to.

Regional Associations’ Comments:
This item was submitted by an NCWM Task Group following the fall regional meetings in 2022.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

SCL-22.2 A UR.1. Selection Requirements, UR.1.X. Cannabis

Source:
NCWM Cannabis Task Group

NOTE: The Scales Focus Group of the NCWM Cannabis Task Group modified the proposal in the fall of 2022 as
represented below.

The Scales Subgroup recognizes that, in addition to the proposed modifications of Table 7a, guidance is needed to
assist businesses and inspectors in identifying suitable devices for use in various applications used to weigh Cannabis.

The Scales Subgroup plans to continue discussions on the best method(s) for developing that guidance. This may
include one or more of the following:

e Developing a guidance document to assist users, scale service companies, and inspectors in identifying
appropriate scales for Cannabis weighing applications.

e  Revisiting proposed modifications to paragraph UR.1. to either include:
o Proposing minimum requirements for Class 11 all weighing applications (non- product
specific) as is already in place in some states; or
o Proposing minimum requirements for Class 11 weighing applications used specifically for
Cannabis.
Purpose:
Establish uniform scale suitability requirements among the states for sales of cannabis.

Item Under Consideration:
Amend Handbook 44, Scales Code as follows:

UR.1.1. General.
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() For devices marked with a class designation, the typical class or type of device for particular weighing

applications is shown in Table 7a. Typical Class or Type of Device for Weighing Applications.

(b) For devices not marked with a class designation, Table 7b. Applicable to Devices not Marked with a

Class Designation applies.

Table 7a.
Typical Class or Type of Device for Weighing Applications

Class

Weighing Application or Scale Type

Precision laboratory weighing and weighing of all Cannabis products

Laboratory weighing, precious metals and gem weighing, grain test scales, and weighing of all
Cannabis products

IAll commercial weighing not otherwise specified, grain test scales, retail precious metals and semi-
precious gem weighing, grain-hopper scales, animal scales, postal scales, vehicle on-board weighing
systems with a capacity less than or equal to 30 000 Ib, and scales used to determine laundry charges,
and weighing of all Cannabis products

L

\Vehicle scales (including weigh-in-motion vehicle scales), vehicle on-board weighing systems with a
capacity greater than 30 000 Ib, axle-load scales, livestock scales, railway track scales, crane scales, and
hopper (other than grain hopper) scales

\Wheel-load weighers and portable axle-load weighers used for highway weight enforcement

[op}

©O© 0~

Notes:

A scale with a higher accuracy class than that specified as “typical” may be used.

The use of italicized text in the references to “Cannabis” in this table is only to denote its proper taxonomic
term; the italicized font does not designate a “nonretroactive” status as is the convention used throughout
NIST Handbook 44.

(Amended 1985, 1986, 1987, 1988, 1992, 1995, 2012, and 2021)

UR.3.1.2. Required Minimum Loads for Cannabis products. - The recommended minimum loads specified
in Table 8 shall be considered required minimum loads for scales used to weigh Cannabis and Cannabis-
containing products.

[Nonretroactive as of January 1, 20XX]

(Added 20XX)

Previous Action:
2022: Assigned to the Cannabis Task Group.

Original Justification:

As states legalize sales of cannabis in its various forms, the need has arisen for uniform standards for scale suitability.
Uniform requirements from one state to the next, will strengthen each jurisdiction’s ability to effectively regulate the
industry in a fair and equitable manner. Uniform standards also provide industry with expectations regardless of the
jurisdiction, reducing potential conflict or confusion.
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Some states may already have scale suitability requirements differing for those proposed here. The task group is
hopeful that differences can be resolved so that the standards are the same in every jurisdiction:

The proposed suitability requirements are based on existing standards as set forth by the California Division of
Standards, Division of Measurement Standards.

The submitter requested that this item be a Developing Item.

Comments in Favor:

Regulatory:

2022 Interim: Several regulatory officials voiced support of continuing to develop this item. The State
of Kansas noted that HB44 scale code Table 8 contains “recommended” minimum loads and cannot be
used for enforcement. A suggestion was made to use e verification interval (instead of d) for the code
application.

Industry:

2022 Interim: The Scale Manufacturers Association supports developing the item and recommended
aligning the item with HB44 Table 8, Recommended Minimum Load.

2023 Interim: Charlie Rutherford (Task Group Co-Chairman) asked for assigned status.

2023 Interim: Russ Vires (SMA) commented that user requirements do not typically apply to a
particular commodity. Also supported further development and the additions to Table 7A.

Advisory:

Comments Against:

Regulatory:

Industry:

2022 Interim: The Committee heard comments from industry members that do not support this item.
An industry member indicated that this proposal is an unprecedented requirement for devices for a
specific industry. A&D noted that if the item progresses, they would suggest a minimum scale
division of 0.01 g for weighments up to 100 g.

Advisory:

2022 Interim: NIST OWM reiterated their written analysis of this item and recommends it being
considered as a guidance document only. The full analysis can be found on the NCWM website.

Neutral Comments:

Regulatory:

2022 Interim: Some regulators voiced concern that this item should apply not only to cannabis but to
all commodities that are of high cost.

Industry:

Advisory:
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Item Development:

NCWM 2022 Interim Meeting: After hearing comments from the floor and referencing submitted supporting
documents, the Committee has assigned this item back to the NCWM Cannabis Task Group for further development.
The Task Group should consider the several proposals for alternate language that were provided by the regional
associations. For more information or to provide comment, please contact:

Vince Wolpert Charles Rutherford
NCWM Cannabis Task Group NCWM Cannabis Task Group
vwolpert@azda.gov charlie@cprsguaredinc.com

NCWM 2022 Annual Meeting: The Committee was given an update from Mr. Charles Rutherford, NCWM Cannabis
Task Group Co-Chair. In his update, Mr. Rutherford requested that this item remain Assigned to the Task Group for
further discussion. The Scales Focus Group will be regrouping, with Mr. Lou Sakin (Hopkinton, MA) as the Chair,
for further development of the item. The Committee has agreed that this item will retain an Assigned status.

NCWM 2023 Interim Meeting: The committee updated the item to include UR-3.1.2., as recommended by NEWMA.
The committee has designated this item as assigned per recommendations from the submitters.

Regional Associations’ Comments:

WWMA 2022 Annual Meeting: Mr. Charles Rutherford (NCWM Cannabis Task Group) — Mr. Rutherford stated that
everything in this book isn't updated. They have added "and Cannabis" to Table 7. He also clarified that Cannabis
talks about Cannabis and Hemp. The Task Group expects to finish soon. He said that what is in the book is old and
no longer applies.

During open hearings, due to timing constraints, the Committee did not take comments on assigned items. The
Committee did allow the source to provide updates on these items. An update from the NCWM Cannabis Task Group
co-chair Charlie Rutherford was provided. The WWMA S&T Committee recommends that this item remain assigned.

SWMA 2022 Annual Meeting: Mr. Charlie Rutherford, Cannabis Task Group, stated that Table 1A has been updated
in the item.

The SWMA S&T Committee recommends this item remain as an Assigned Item.

CWMA 2022 Interim Meeting: Charlie Rutherford — ASTM International, Old version is still listed in today’s agenda.
Pushing the suitable scales discussion to a later date.

The submitter provided updates to Table 7a. which add Cannabis verbiage to the weighing application column for
Classes I, 11, and I11.

The CWMA S&T Committee recommends this item remain Assigned with the NCWM Cannabis Task Group.

NEWMA 2022 Interim Meeting: The Committee recognizes comments received the from Cannabis Task Group from
the CTG Scales Focus Group Chair, Mr. Lou Sakin. Mr. Charlie Rutherford (NCWM CTG Co-Chair) commented
that the scales focus group is under new leadership and the Chair is Lou Sakin. Mr. Rutherford pointed out that the
item under consideration is not current and current language was sent to the NEWMA. Mr. Rutherford requests a
voting status for this item. Mr. Lou Sakin (Holliston, MA) indicated that the new language was submitted to SWMA
and NEWMA. The Task Group chose to modify tables instead of changing the entire code. He believes that the item
is fully developed and ready for a voting status. Mr. James Cassidy (MA) requested that this item move forward as
voting with changes as proposed in the submitted documentation.
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After hearing comments from the floor, the Committee agrees that the item has merit. The Committee agrees that the
item, with recommended changes below, is ready for a VVoting status.

Section 2.20 UR.3.1.2 Required Minimum Loads for Cannabis products.

The recommended minimum loads specified in Table 8 shall be considered required minimum loads for
scales used to weigh Cannabis and Cannabis-containing products.
[Non Retroactive as of January 1, 20XX]

And

Table 7a.
Typical Class or Type of Device for Weighing Applications

Class Weighing Application or Scale Type

Precision laboratory weighing and weighing of all Cannabis
products

Laboratory weighing, precious metals and gem weighing, grain
test scales, and weighing of all Cannabis products

All commercial weighing not otherwise specified, grain test scales,
retail precious metals and semi-precious gem weighing, grain-
hopper scales, animal scales, postal scales, vehicle on-board
weighing systems with a capacity less than or equal to 30 000 Ib,
and scales used to determine laundry charges, and weighing of all
Cannabis products

Vehicle scales (including weigh-in-motion vehicle scales), vehicle
on-board weighing systems with a capacity greater than 30 000 Ib,

L : .
axle-load scales, livestock scales, railway track scales, crane
scales, and hopper (other than grain hopper) scales

i Wheel-load weighers and portable axle-load weighers used for
highway weight enforcement

Notes:

A scale with a higher accuracy class than that specified as “typical” may be
used.

The use of italicized text in the references to “Cannabis” in this table is
only to denote its proper taxonomic term; the italicized font does not
designate a “nonretroactive” status as is the convention used
throughout NIST Handbook 44.
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Table 7a.
Typical Class or Type of Device for Weighing Applications

Class Weighing Application or Scale Type

(Amended 1985, 1986, 1987, 1988, 1992, 1995, 2012, and 2021)

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

WIM — WEIGH-IN-MOTION SYSTEMS - TENTATIVE CODE

WIM-23.1 I Remove Tentative Status and Amend Numerous Sections Throughout

Source:
New York City DOT, C2SMART, Kistler, and Maryland DOT

Purpose:
Provide a legal document that can be used by local and State agencies to certify Weigh-In-Motion (WIM) systems
used for automated weight enforcement.

Item under Consideration:
Amend Handbook 44 Weigh-In-Motions Systems Code as follows:

Section 2.25. Weigh-In-Motion Systems
Used for Vehicle Screening and Enforcement —Fentative-Code

A. Application

Al General. — This code applies to fixed (not portable) systems used to weigh vehicles, while in motion, for
the purpose of screening and sorting the vehicles based on the vehicle weight to determine if a static weighment is
necessary (Class A), and enforcing the weight limit of road vehicles (Class E).

A2 Exception. — This code does not apply to weighing systems intended for the collection of statistical traffic
data.

A.3. Additional Code Requirements. — In addition to the requirements of this code, weigh-in-motion sereening
systems shall meet the requirements of Section 1.10. General Code.

S. Specifications
S.1. Design of Indicating and Recording Elements and of Recorded Representations.

S.1.1. Ready Indication. — The system shall provide a means of verifying that the system is operational and
ready for use.
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S.1.2.  Value of System Division Units. — The value of a system division “d” expressed in a unit of weight
shall be equal to:

@ 1,2,or5;o0r
(b) adecimal multiple or submultiple of 1, 2, or 5.
Examples: divisions may be 10, 20, 50, 100; or 0.01, 0.02, 0.05; or 0.1, 0.2, 0.5, etc.

S.1.2.1. Units of Measure. — The system shall indicate weight values using only a single unit of measure.

S.1.3.  Maximum Value of Division. — The value of the system division “d” for a Class A and Class E, weight-
in-motion system shall not be greater than 50 kg (100 Ib).

S.1.4.  Value of Other Units of Measure.
S.1.4.1. Speed. — Vehicle speeds shall be measured in miles per hour or kilometers per hour.

S.1.4.2. Axle-Spacing (Length). — The center-to-center distance between any two successive axles shall be
measured in:

(&) meters and decimal submultiples of a meter;

(b) feet and inches; or

(c) feet and decimal submultiples of a foot.

S.1.4.3. Vehicle Length. — If the system is capable of measuring the overall length of the vehicle, the length
of the vehicle shall be measured in feet and/or inches, or meters.

S.1.5. Capacity Indication. — An indicating or recording element shall not display nor record any values
greater than 105 % of the specified capacity of the load receiving element.

S.1.6. ldentification of a Fault. — Fault conditions shall be presented to the operator in a clear and
unambiguous means. The following fault conditions shall be identified:

(@) Vehicle speed is below the minimum or above the maximum speed as specified.

(b) A change in vehicle speed greater than that specified has been detected.

(c) Imbalanced weight between the left and right wheels has exceeded the specified values.

(d) The vehicle changes lanes within the sensor locations.

S.1.7. Recorded Representations.

S.1.7.1. Values to be Recorded. — At a minimum, the following values shall be printed and/or stored
electronically for each vehicle weighment. Consult the specific jurisdictional legislation for additional
values that may be required to issue enforcement violations. All gross vehicle, axle, and axle group
weights must be printed and/or stored with the corrected values that include any necessary reductions
due to the system tolerance and adopted violation thresholds.

(@  transaction identification number;

(b)  station ID;
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{b)(c) lane identification (required if more than one lane at the site has the ability to weigh a vehicle in
motion);

{e)(d) vehicle speed;
{d)(e) number of axles;
{e)(f) weight of each axle;

(g)  weight of each axle group;

(h) identification and weight of axle groups;

{g)(i) axle spacing;

£h)(j) total vehicle weight;

(k)  weight limits as specified in paragraph S.2.1;

()] total vehicle length;

{)(m) all fault conditions that occurred during the weighing of the vehicle;

{(n) violations, as identified in paragraph S.2.1. Violation Parameters, which occurred during the
weighing of the vehicle; and

{<)(0) time and date.

S.1.8. Value of the Indicated and Recorded System Division. — The value of the system’s division “(d),” as
recorded, shall be the same as the division value indicated.

System Design Requirements.

S.2.1. Violation Parameters. — The instrument shall be capable of accepting user-entered violation parameters
for the following items:

(@) single axle weight limit;

(b) axle group weight limit;

(c) gross vehicle weight limit; and

(d) bridge formula maximum.
The instrument shall display and/or record violation conditions when these parameters have been exceeded.

Design of Weighing Elements.
S.3.1. Multiple Load-Receiving Elements. — An instrument with a single indicating or recording element, or
a combination indicating-recording element, that is coupled to two or more load-receiving elements with
independent weighing systems, shall be provided with means to prohibit the activation of any load-receiving
element (or elements) not in use, and shall be provided with automatic means to indicate clearly and definitely
which load receiving element (or elements) is in use.

Design of Weighing Devices, Accuracy Class.

S.4.1. Designation of Accuracy. — Weigh-in-motion systems meeting the requirements of this code shall be
designated as accuracy Class A and Class E.
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Note: This does not preclude higher accuracy classes from being proposed and added to this Code in the future
when it can be demonstrated that weigh-in-motion systems grouped within those accuracy classes can achieve the
higher level of accuracy specified for those devices.

S.5. Marking Requirements. — In addition to the marking requirements in G-S.1. Identification (except
G.S.1.(e)), the system shall be marked with the following information:

(@) accuracy class;

(b) value of the system division “d”;

(c) operational temperature limits;

(d) number of instrumented lanes (not required if only one lane is instrumented);

(e) minimum and maximum vehicle speed;

(f) maximum number of axles per vehicle;

(9) maximum change in vehicle speed during weighment; and

(h) minimum and maximum load.

S.5.1. Location of Marking Information. — The marking information required in Section 1.10. General Code,

G-S.1. Identification and Section 2.25. Weigh-in-Motion Systems, S.5. Marking Requirements shall be visible
after installation. The information shall be marked on the system or recalled from an information screen.

N. Notes
N.1. Test Procedures.
N.1.1. Selection of Test Vehicles. — All dynamic testing associated with the procedures described in each

of the subparagraphs of N.1.5 shall be performed with a-minimum-eftwethe following test vehicles for each
Class A and Class E.

N.1.1.1. Selection of Test Vehicles for Class A — A minimum of two vehicles below shall be used.

(&) The first test vehicle may be a two-axle, six-tire, single-unit truck; that is, a vehicle with two axles
with the rear axle having dual wheels. The vehicle shall have a maximum gross vehicle weight of
10 000 Ib.

(b) The second test vehicle shall be a five-axle, single-trailer truck with a maximum gross vehicle
weight of 80 000 Ib.

N.1.1.2. Selection of Test Vehicles for Class E — A minimum of three vehicles below shall be used.

(a) _The first test vehicle may be a two-axle, six-tire, single-unit truck or Federal Highway
Administration (FHWA) Class 5; that is, a vehicle with two axles with the rear axle having
dual wheels

(b) The second test vehicle shall be a five-axle, single-trailer truck or FHWA Class 9 352 Type.

(c) The third test vehicle shall be a three-axle, single-unit truck or FHWA Class 6.

(d) The gross vehicle weights shall be as stated in N.1.2.3.

Note 1: Consideration should be made for testing the systems using vehicles which are typical to the system’s
daily operation. Violation thresholds may be dependent on additional items, not specified in this code.
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Note 2: Vehicles with liguid loads to be excluded from the testing and from enforcement.

N.1.1.1.3. Weighing of Test Vehicles. — All test vehicles shall be weighed on a reference scale, meeting
the requirements of Appendix A, before being used to conduct the dynamic tests.

N.1.1.24. Determining Reference Weights for Axle, Axle Groups, and Gross Vehicle Weight. — The
reference weights shall be the average weight value of a minimum of three static weighments of all single
axles, axle groups, and gross vehicle weight on a reference scale before being used to conduct the dynamic
tests.

Note: The axles within an axle group are not considered single axles.
N.1.2. Test Loads.
N.1.2.1. Static Test Loads. — All static test loads shall use certified test weights.
N.1.2.2. Dynamic Test Loads for Class A. — Test vehicles used for dynamic testing shall be loaded to
85 % to 95 % of their legal maximum Gross Vehicle Weight_for a minimum of 20 runs per test vehicle

type. The “load” shall be non-shifting and shall be positioned to present as close as possible, an equal side-
to-side load.

N.1.2.3. Dynamic Test Loads for Class E. — Test vehicles used for dynamic testing shall be loaded
in two (2) different load conditions. The “load” shall be non-shifting and shall be positioned to present
as close as possible, an equal side-to-side load.

(a) an empty load condition for a minimum of 15 runs per test vehicle type, and

(b) a fully load condition (> 90% of the legal load limit for the roadway) for a minimum of 30 runs
per test vehicle type

N.1.3. Reference Scale. — Each reference vehicle shall be weighed statically on a multiple-platform vehicle
scale comprised of three individual weighing/load-receiving elements, each an independent scale. The three
individual weighing/load receiving elements shall be of such dimension and spacing to facilitate:

the single-draft weighing of all reference test vehicles;

(a) the simultaneous weighing of each single axle and axle group of the reference test vehicles on different
individual elements of the scale; and

(b) gross vehicle weight determined by summing the values of the different reference axle and reference
axle groups of a test vehicle.

N.1.3.2. Single Platform Vehicle Scale — Each individual axle or axle group of the reference test
vehicles shall be measured on the single platform vehicle scale. Only the single axle or axle group for
measurement shall be on the single platform, while other single axles or axle groups shall be off the
platform. The GVW shall be determined by summing all the single axles and axle groups.

The scale shall be tested immediately prior to using it to establish reference test loads and in no case more than 2
weeks?4 hours prior. To qualify for use as a suitable reference scale, it must meet NIST Handbook 44, Class 111 L
maintenance tolerances.

N.1.3.3. Location of a Reference Scale. — The location of the reference scale must be considered since
vehicle weights will change due to fuel consumption.
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N.1.4. Test Speeds. — All dynamic tests shall be conducted within-20-9% below-or-at-the posted-speed-Hmit
at the designated speed(s).

N.1.4.1. Test Speeds for Class A — Speed shall be at the posted speed limit.

N.1.4.2. Test Speeds for Class E — Three speeds shall be used.

(a) _high speed — maximum posted speed limit.

(b) low speed — 10 mph.

(c) operation speed — average between N.1.4.2.(a) high speed and N.1.4.2.(b) low speed.

N.1.5. Test Procedures.

N.1.5.1. Dynamic Load Test for Class A. — The dynamic test for Class A shall be conducted using the
test vehicles defined in N.1.1.1. Selection of Test Vehicles for Class A. The test shall consist of a minimum
of 20 runs for each test vehicle at the speed as stated in N.1.4.1. Test Speeds for Class A.

At the conclusion of the dynamic test, there will be a minimum of 20 weight readings for each single axle,
axle group, and gross vehicle weight of theeach test vehicle. The tolerance for each weight reading shall be
based on the percentage values specified in Table T.2.2-1 Tolerances for Accuracy Class A.

N.1.5.2. Vehicle Position Test for Class A. — During the conduct of the dynamic testing for Class A,
ensure the vehicle stays within the defined roadway along the width of the sensor. The test shall be conducted
with 10 runs with the vehicle centered along the width of the sensor; 5 runs with the vehicle on the right side
along the width of the sensor; and 5 runs with the vehicle on the left side along the width of the sensor. Only
gross vehicle weight is used for this test and the tolerance for each weighment shall be based on the tolerance
value specified in T.2.3. Tolerance Value for Vehicle Position Test.

N.1.5.3. Dynamic Load Test for Class E. — The dynamic test for Class E shall be conducted using
the test vehicles defined in N.1.1.2. Selection of Test Vehicles for Class E. The test shall consist of a
minimum of 45 runs for each test vehicle. A minimum of 15 runs at empty load condition and a
minimum of 30 runs at fully load condition.

At the conclusion of the dynamic test, there will be a minimum of 45 weight readings or 15 weight
readings at each speed for each single axle, axle group, and gross vehicle weight. The tolerance for
each weight reading shall be based on the percentage values specified in Table T.2.2-2 Tolerances for
Accuracy Class E.

N.1.5.4. Vehicle Position Test for Class E. — During the conduct of the dynamic testing for Class
E, ensure the vehicle stays within the defined roadway along the width of the sensor. Only gross vehicle
weight is used for this test and the tolerance for each weighment shall be based on the tolerance value
specified in T.2.3. Tolerance Value for Vehicle Position Test.

(a) _Empty load condition. — The test shall be conducted with 15 runs in total or 5 runs at each
speed as stated in N.1.4.2. Test Speeds for Class E. The test shall be conducted with 9 runs
with the vehicle centered along the width of the sensor (3 runs per speed); 3 runs with the
vehicle on the right side along the width of the sensor (1 run per speed); and 1 run with the
vehicle on the left side along the width of the sensor (1 run per speed).

(b) Fully load condition. — The test shall be conducted with 30 runs in total or 10 runs at each
speed as stated in N.1.4.2. Test Speeds for Class E. The test shall be conducted with 18 runs
with the vehicle centered along the width of the sensor (6 runs per speed); 6 runs with the
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vehicle on the right side along the width of the sensor (2 run per speed); and 6 runs with the
vehicle on the left side along the width of the sensor (2 run per speed).

See Table N.1.5. below to summarize all the test runs.

Table N.1.5.
Number of Test per Each Test Vehicle for Class E
Load Condition Speed Vehicle Position
High Speed (10 runs) Left (2 runs), Center (6 runs), Right (2 runs)
Fully Load ]
(30 runs) Low Speed (10 runs) Left (2 runs), Center (6 runs), Right (2 runs)
Operation Speed (10 runs) Left (2 runs), Center (6 runs), Right (2 runs)
High Speed (5 runs) Left (1 run), Center (3 runs), Right (1 run)
Empty Load ]
(15 runs) Low Speed (5 runs) Left (1 run), Center (3 runs), Right (1 run)
Operation Speed (5 runs) Left (1 run), Center (3 runs), Right (1 run)
45 runs 15 runs x 3 speeds 9 runs (left) + 27 runs (center) + 9 runs (right)

N.1.5.3:5. Axle Spacing Test. — The axle spacing test is a review of the displayed and/or recorded axle
spacing distance of the test vehicles. The tolerance value for each distance shall be based on the tolerance
value specified in T.2.4. Tolerance Value for Axle Spacing.

T. Tolerances
T.1. Principles.

T.1.1. Design. — The tolerance for a weigh-in-motion system is a performance requirement independent of the
design principle used.

T.2. Tolerance Values for Accuracy Class A and Class E.

T.2.1. Tests Involving Digital Indications or Representations. — To the tolerances that would otherwise be
applied in paragraphs T.2.2. Tolerance Value for Dynamic Load Test and T.2.3. Tolerance Value for Vehicle
Position Test, there shall be added an amount equal to one-half the value of the scale division to account for the
uncertainty of digital rounding.

T.2.2. Tolerance Values for Dynamic Load Test. — The tolerance values applicable during dynamic load
testing are as specified in Table T.2.2-1 for screening as well as enforcement purposes.
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T.2.2.1. Tolerance Value for Class A for Screening Purpose and Class E for Enforcement Purposes

Table T.2.2-1.
Tolerances for Accuracy
Load Description* Tolerance as a Percentage of Applied Test Load
Axle Load +20%

Axle Group Load (including
bridge formula)

Gross Vehicle Weight +10%
*Class A for Screening Purposes: No more than 5 % of the weighments in each of the load description

subgroups shown in this table shall exceed the applicable tolerance.
~Class E for Enforcement Purposes: All weighments shall be 100% compliance.

+15%

T.2.3. Tolerance Value for Vehicle Position Test. — The tolerance value applied to each gross vehicle
weighment is + 10 % of the applied test load.

T.2.4. Tolerance Value for Axle Spacing. — The tolerance value applied to each axle spacing measurement
shall be £ 0.15 m (0.5 ft).

T.3. Influence Factors. — The following factor is applicable to tests conducted under controlled conditions only.

T.3.1. Temperature. — Systems shall satisfy the tolerance requirements under all operating temperature unless
a limited operating temperature range is specified by the manufacturer.

T.A4. Radio Frequency Interference (RFI) and Other Electromagnetic Interference Susceptibility. — The
difference between the weight indication due to the disturbance and the weight indication without the disturbance shall
not exceed the tolerance value as stated in Table T.2.2 Tolerances for Accuracy Glass-A.

UR. User Requirements

UR.1. Selection Requirements. — Equipment shall be suitable for the service in which it is used with respect to
elements of its design, including but not limited to, its capacity, number of scale divisions, value of the scale division,

or verification scale division and minimum capacity.

UR.1.1. General. — The typical class or type of device for particular weighing applications is shown in
Table 1. Typical Class or Type of Device for Weighing Applications.
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Table 1.
Typical Class or Type of Device for Weighing Applications
Class Weighing Application
A Screening and sorting of vehicles based on axle, axle group, and gross vehicle weight.
E Enforcing of vehicles based on axle, axle group, and gross vehicle weight

Note: A WIM system with a higher accuracy class than that specified as “typical” may be used.

UR.2. User Location Conditions and Maintenance. — The system shall be installed and maintained as defined in
the manufacturer’s recommendation.

UR.2.1. System Modification. — The dimensions (e.g., length, width, thickness, etc.) of the load receiving
element of a system shall not be changed beyond the manufacturer’s specifications, nor shall the capacity of a
scale be increased beyond its design capacity by replacing or modifying the original primary indicating or
recording element with one of a higher capacity, except when the modification has been approved by a competent
engineering authority, preferably that of the engineering department of the manufacturer of the system, and by
the weights and measures authority having jurisdiction over the system.

UR.2.2. Foundation, Supports, and Clearance. — The foundation and supports shall be such as to provide
strength, rigidity, and permanence of all components.

On load-receiving elements, which use moving parts for determining the load value, clearance shall be provided
around all live parts to the extent that no contacts may result when the load-receiving element is empty, nor
throughout the weighing range of the system.

UR.2.3. Access to Weighing Elements. — If necessary, adequate provision shall be made for inspection and
maintenance of the weighing elements.

UR.3. Maximum Load. — A system shall not be used to weigh a load of more than the marked maximum load of
the system.

Appendix D. Definitions

The specific code to which the definition applies is shown in the [brackets] at the end of the definition. Definitions
for the General Code [1.10] apply to all codes in NIST Handbook 44.

A

axle. — The axis oriented transversely to the nominal direction of vehicle motion, and extending the full width of the
vehicle, about which the wheel(s) at both ends rotate. [2.25]

axle-group load. — The sum of all tire loads of the wheels on a group of adjacent axles; a portion of the gross-vehicle
weight. [2.25]

axle load. — The sum of all tire loads of the wheels on an axle; a portion of the gross-vehicle weight. [2.25]

axle spacing. — The distance between the centers of any two axles. When specifying axle spacing, the axels used also
need to be identified. [2.25]
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S

single-axle load. — The load transmitted to the road surface by the tires lying on the same longitudinal axis (that axis
transverse to the movement of the vehicle and about which the wheels rotate). [2.25]

T

tandem-axle load. — The load transmitted to the road surface by the tires of two single-axles lying on the same
longitudinal axis (that axis transverse to the movement of the vehicle and about which the wheels rotate). [2.25]

triple-axle load. — The load transmitted to the road surface by the tires of three single-axles lying on the same
longitudinal axis (that axis transverse to the movement of the vehicle and about which the wheels rotate). [2.25]

W

weigh-in-motion (WIM). — A process of estimating a moving vehicle’s gross weight and the portion of that weight
that is carried by each wheel, axle, or axle group, or combination thereof, by measurement and analysis of dynamic
vehicle tire forces. [2.25]

weigh-in-motion screening scale. — A weigh-in-motion system used to identify potentially overweight vehicles.
[2.25]

wheel weight. — The weight value of any single or set of wheels on one side of a vehicle on a single axle. [2.25]

WIM System. — A set of sensors and supporting instruments that measure the presence of a moving vehicle and the
related dynamic tire forces at specified locations with respect to time; estimate tire loads; calculate speed, axle spacing,
vehicle class according to axle arrangement, and other parameters concerning the vehicle; and process, display, store,
and transmit this information. This standard applies only to highway vehicles. [2.25]

Previous Action:
2023: New Item

Original Justification:

1. INTRODUCTION
The Brooklyn-Queens Expressway (BQE) is an aging and deteriorating 6-lane highway which comprises a
critical link of 1-278 - the sole Interstate highway in Brooklyn, connecting it to Manhattan, Staten Island, and
Queens in New York. Constructed in 1954 and comprised of varying and complex structure types, the segment
of the BQE between Atlantic Ave. Interchange to the South and Sands St. to the North is nearing the end of its
design life. Urgent repairs are underway, while roughly 110 spans may be in need of intervention by 2028, and
another 75 spans may be in need of intervention within the next decade. Weigh in Motion (WIM) sensors,
installed in October 2019, have revealed overweight vehicles, excessively exceeding FHWA legal load limits,
with gross vehicle weights (GVW) that range from just over 80,000 Ibs to as high as 200,000. The continued
presence of overweight vehicles on the BQE contributes to the continued structural deterioration of this aging
piece of infrastructure. The New York State legislature recently authorized the New York City Department of
Transportation to conduct automated overweight vehicle enforcement through a WIM demonstration program;
however, a universal standard has not yet been established that specifically defines a protocol for calibration
and certification by the New York State local Division of Weights and Measures.

In response to this challenge, this proposal seeks an amendment of Section 2.25 of NIST Handbook 44 to allow
for Weigh-In-Motion Systems Used for Automated Vehicle Weight Enforcement. The remainder of this
proposal lays out the justification for the amendment, using the BQE as an example to establish the urgent need
for the amendment, supported by data received from other State programs, including New Jersey, Maryland,
and Indiana. The City of New York is not alone in its struggle to maintain the safety and the structural integrity
of its infrastructure. Guarding against violations of vehicle weight restrictions that are enacted to protect critical
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infrastructure is an issue of national concern.

The combined interstate data presented here stresses the national importance of establishing protocols for
automated vehicle weight enforcement using WIM, citing:

o the deleterious effects of overweight vehicles and axles on primary structural components and
pavements;

o the difficulty associated with the use of screening combined with stationary weighing stations to
enforce vehicle weight regulations;

o the percentages of overweight vehicles on major interstates across the nation; and

e the proven accuracy of WIM equipment used in several states across the nation.

THE BROOKLYN-QUEENS EXPRESSWAY: THE NEED FOR URGENT INTERVENTION
Constructed in 1954, the BQE is a network of varying and complex structure types, including multi-girder steel
bridges, concrete arch bridges, and double and triple concrete cantilever structures. The triple-cantilever section
possesses unusual engineering characteristics. Its three levels of cantilevered structure (comprised of two levels
of vehicular roadway and a top-level pedestrian Brooklyn Heights Promenade) are supported by a vertical wall
that also serves to hold back the earth, and, in turn, the neighborhood of Brooklyn Heights behind it. Thus, there
is a complex system of forces acting to hold up the cantilevered decks and soil, and moving one of its parts
affects the others. With major structural components nearly 70 years old, this segment of the BQE is rapidly
approaching the end of its design life. Due to its complex nature and its historic integration with the
surrounding communities, repair and replacement of this segment of the BQE requires careful and strategic
planning, exhausting every avenue to maintain the safety of its operations and the integrity of its structural
condition.

Its aging characteristics are evidenced by a number of factors, including:

e Visible signs of deterioration, including scaling, efflorescence, transverse cracking, map cracking, and
spalling, with exposed and corroded rebar at the underdeck, walls, and substructure components;

e Poor freeze-thaw results in the concrete cores;

e High chloride levels in the deck, leading to the onset and propagation of steel rebar corrosion in the
structural decks and substructure components;

o Deteriorated concrete beneath the surface, as detected by Non-Destructive Test and Evaluations
(NDT/E) and verified by probe samples; and

e Projected decreases in structural load ratings to below standard limits, with isolated segments projected
to fall below standard limits by 2026, and large segments of this portion of the corridor projected to
fall below standard limits by 2028.

Numerous traffic studies have been completed for this segment of the corridor, revealing average daily traffic
(ADT) of approximately 153,000 vehicles, including a substantial average daily truck traffic (ADTT, up to 13
percent of the total ADT). In addition, the installation of WIM sensors in October 2019 has revealed that a
considerable number of the vehicles traversing the BQE are classified as overweight, when compared with
FHWA legal load limits. WIM data shows Gross Vehicle Weights ranging from just over 80,000 Ibs to as high
as 200,000 Ibs, with roughly 20% of North-bound traffic classified as overweight, and roughly 8% of South-
bound traffic classified as overweight.

The New York City Mayoral Executive Order 51, executed in January 2020, mandated the formation of the
New York City Police Department (NYPD) BQE Truck Enforcement Task Force, whose purpose is to ensure
that all existing weight restrictions on the BQE are strictly enforced. However, the lack of roadway shoulders
on this stretch of the BQE means that there is insufficient space for the New York City Department of

S&T - 265



PO OWoO~NO O~ WNPE

e

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

S&T 2023 Interim Meeting Report

Transportation (NYCDOT) to introduce stationary weighing stations, or for NYPD enforcement officers to pull
over overweight vehicles and use portable scales to screen and enforce legal weight limits.

Urgent repairs are currently underway for two spans within this complex network, while structural assessments
show that roughly 110 spans may be in need of intervention by 2028, and roughly 75 spans may be in need of
intervention within the next decade.

In response to this challenge, NYCDOT has initiated aggressive efforts to develop and implement a plan that
maintains the operational safety of the BQE, as well as protects its structural integrity, including the pursuit of
automated weight enforcement using WIM on this segment of corridor. It has combined its efforts with other
local and State agencies in order to demonstrate that this is not an isolated local problem, but a national need.

AUTOMATED TRUCK ENFORCEMENT USING WIM: THE NATIONAL NEED

The national roadway infrastructure, including bridges and pavement, has handled substantial daily truck traffic.
While trucks have been an integral part of the freight movement network in distributing goods and services to
various communities, many trucks are often found to be overweight beyond the FHWA legal load limits.
Illegally overweight vehicles have been shown to be one of the primary causes of the deterioration of aging
pavement and bridges. Accordingly, the infrastructure suffers from significant deterioration because of the
existing environmental conditions exacerbated by the frequently increasing and substantial number of
overweight vehicles.

Vehicles on Interstate highways must conform to the Federal Bridge Formula (FBF), designed to protect bridges
from vehicle overloads beyond the legal limits. To date, the enforcement regulations have been executed at
stationary weighing stations across the nation, especially at the borders between states. However, the stationary
stations have limited resources for effective enforcement because: (1) the number of stationary weighing
stations is not spatially well distributed across the nation; (2) the operation hours are limited; and (3) the number
of enforcement officers is insufficient.

Though each state allows a certain number of permitted vehicles to exceed the FHWA weight limits on
Interstate Highways, the number of permit overweight vehicles is typically a small fraction of the total.
According to a previous study (Nassif et al., 2016)*, the number of permit overweight vehicles is only 4% of the
total overweight vehicles observed at NJ WIM stations. In New Jersey, it was also noticed that the overweight
vehicles cited at the stationary weighing stations were only a small fraction (6.4%) of the actual overweight
populations recorded by the WIM sensors on the main lanes, and this is, in turn, 0.142% of the total number of
vehicles (Nassif et al., 2021)2. In New York City, enforcement officers have been able to cite only 14.7% of the
actual number of overweight vehicles on and near Interstate Highway 1-278 between February and December of
2021. Therefore, the overweight enforcement practices at the stationary weighing stations, combined with

using mobile enforcement units, are ineffective in substantially reducing the percentage of overweight vehicles.

The figure below summarizes the percent of overweight vehicles, relative to the ADTT for each US State. The
overall overweight percentage out of ADTT is 13.2%, based on the data in the figure below.

! Nassif, H., K. Ozbay, H. Wang, R. Noland, P. Lou, S. Demiroluk, D. Su, C.K. Na, J. Zhao, and M. Beltran. Impact of freight on
highway infrastructure in New Jersey. Final Report FHWA-2016-004, NJDOT, 2016

2 Nassif, H., K. Ozbay, C.K. Na, and P. Lou. Feasibility of Autonomous Enforcement using A-WIM system to Reduce
Rehabilitation Cost of Infrastructure, C2SMART Tier 1 University Transportation Center, Year 3 Final Report, 2021
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B >30%
B >
W >20%
W >15%
o >10%
] >5%

[] Nodata

Figure 1. Overweight percentage per State

Going beyond weight enforcement, officers in most States are responsible for checking Commercial Motor
Vehicles (CMV’s) for safety. This includes different levels of truck inspection, including the driver credentials,
hours of service, key systems on the truck, load securement, and many more. The highest level of inspection,
Level 1, has 20+ safety criteria that an officer checks on a CMV. There is an opportunity with automated weight
enforcement to, not only deter overweight vehicles on the nation’s infrastructure, but to automate the inspection
tasks of officers, freeing them up so they can do more inspections for other safety issues related to CMV’s.
Currently, with most sites running with a single officer, as they are focused on weighing, doing an inspection, or
interviewing a driver, other unsafe vehicles behind the current one go by without scrutiny until an officer can
complete their task.

AUTOMATED TRUCK ENFORCEMENT USING WIM: PROVEN ACCURACY OF WIM
TECHNOLOGY

ASTM E1318-09 Type Il accuracy requirements have been used by many States in their fixed and virtual
weigh stations to screen CMV’s for over a decade. In New York, three calibration tests were performed using
various trucks (Class 9, Class 7, Class 6, and Class 5), and it was found that the WIM system could provide
100% compliance for GVW within 6%, single axle weight within 15%, tandem axle weight within 10%, and
even wheel weight within 20%. In Indiana, the Indiana DOT and Purdue University studied the accuracy of the
virtual WIM sensors on the main lanes compared to the stationary weighing station. They found that 98% of
the virtual WIM weights were within 5% of the static weights.

Attachment A includes data from New York, Indiana, and Maryland, proving the accuracy of their WIM
technology. Additionally, Wisconsin, and two other States have expressed interest in sharing data from their
sites which meet these accuracy requirements.

Given the consistent accuracy of WIM measurements, compared with measurements obtained from the

stationary scales, the amendment of Handbook 44 to expand its provisions for screening to include automated
vehicle weight enforcement using WIM is both prudent and justified.
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1 5. CONCLUSIONS
2 Across the nation, the deterioration of aging infrastructure is exacerbated by the presence of overweight
3 vehicles in excess of the Federal Bridge Formula (FBF). Though several states have implemented vehicle
4 weight enforcement measures using a screening protocol that includes the use of mobile enforcement officers
5 and stationary scales, these measures have been insufficient in significantly reducing the volumes of overweight
6 vehicles on the nation’s infrastructure. The use of WIM for the purposes of automated vehicle weight
7 enforcement would both alleviate this problem and free up local and state resources to address other safety
8 concerns. However, to date, no unified national standard specifically paves the way for the certification of
9 WIM technology to be used for the purposes of automated vehicle weight enforcement. The amendment of
10 Section 2.25 of NIST Handbook 44 will provide such a standard. With several states evidencing the proven
11 accuracy of current WIM technology, the amendment of Section 2.25 to expand its screening provisions to
12 include automated vehicle weight enforcement using WIM is both prudent and justified.
13
14 This request is not to introduce new regulations to the trucking industries but to guide the trucking industries to
15 comply with the applicable laws to protect our infrastructure, provide safe corridors to the nation’s taxpayers,
16 and improve the resilience of our built environment. Moreover, this request would allow the United States to
17 catch up with other countries globally that have successfully implemented and proved automated weight
18 enforcement, including China (2004), the Czech Republic (2010), Russia (2013), Hungary (2016), France (in
19 process) and Brazil (in process).
Czech Republic Russia
- Legal since 2010 - Legal since 2013
~ __| China
Legal since 2004
France |
Under preparation A
// |
’ |
Brazil / Hungary
Under preparation - Legalsince 2016 ...more countries to begin
preparation soon
20 Figure 2. Automated enforcement around the world

21  The submitters requested that this be a Voting item in 2023.

22 Comments in Favor:

23 Regulatory:

24 e Interim 2023: Doug Musick (State of Kansas) commented as to the original intent was for screening
25 and now to become enforcement. Supports developmental status as the tolerances are not fully

26 understood.
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1 e Interim 2023: Tim Chesser (State of Arkansas) commented that he supports removing the tentative
2 status for screening and that a set procedure for testing is missing from the proposal. This cannot be
3 guesswork. Recommended Developmental status.
4 Industry:
5 e Interim 2023: Tanvi Pandya (NYC DOT- Submitter) gave a brief overview of the deteriorating
6 infrastructure issue on the Bronx Queens Expressway in NYC and this proposal seeks to remove the
7 tentative status of the WIM proposal and establish testing standards for the automated enforcement of
8 weight infractions.
9 e Interim 2023: Jess Helmlinger from Kistler gave a brief presentation. Commented also that this
10 application is to increase efficiency vs accuracy and the tolerances proposed allow for the tolerance to
11 be taken into account.
12 e Interim 2023: Russ Vires (SMA) recommended to remove the tentative status and use this code as
13 originally intended for screening.
14 Advisory:
15 e Interim 2023: Jan Konijnenburg (NIST OWM) supports this item, but item is not ready for a vote yet.
16 This application is for situations that do not allow for static scales.

17 Comments Against:

18 Regulatory:

19 e Interim 2023: Vince (State of Arizona) commented that the notes are confusing and needs work.
20 Industry:

21 o

22 Advisory:

23 .

24 Neutral Comments:

25 Regulatory:
26 .

27 Industry:
28 .

29 Advisory:
30 .
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Item Development:

NCWM 2023 Interim Meeting: The committee has updated this item to the latest version received from the submitter.
In the most recent version of the proposal, the submitters changed N.1.3. to require the reference scale be tested no
more than 2 weeks prior to the test of the WIM scale, instead of 24 hours. The committee does not agree with this
change and has decided to leave it as currently written in Handbook 44. The committee continues to work on this item,
including User Requirements, to address concerns it heard during the Interim. The submitters intend to provide a
demonstration of a WIM scale in use in the near future. The committee has decided to leave the item as informational
and encourages the submitters to continue to work with the committee, NIST OWM, and stakeholders for further
development.

Regional Associations’ Comments:

WWMA 2022 Annual Meeting: Ms. Tanvi Pandya (New York City DOT) — Ms. Pandya stated technologies have
moved on. Ms. Pandya noted New York City DOT has data since 2019 showing that accuracy can be met on the
devices. Ms. Pandya added the Handbook is outdated and needs to be updated to provide a way to enforce and it
cannot be overstated the number of overweight vehicles that need to be regulated. Ms. Pandya recommended a voting
status.

Mr. Chaekuk Na (Rutgers University) — Mr. Chaekuk stated the submitters of the item tried to meet the standard and
got less than 6% error with 100% compliance. Mr. Chaekuk stated Indiana DOT conducted an independent test and
received results within 5% error.

Mr. Jess Helmlinger (Kistler Group) — Mr. Helmlinger clarified Mr. Chaekuk’s comments regarding test loads with
testing occurring with both loaded and unloaded vehicles in live traffic and static weights for fairness. Mr. Helmlinger
noted changing the test procedure on live traffic and status weights had no impact. Mr. Helmlinger made reference to
the current tentative code for the tolerances are wide and questioned how to test currently — use live trucks and a
reference scale. Mr. Helmlinger confirmed this is for law enforcement and not commercial weighing. Mr. Helmlinger
stated the submitters have worked with NIST and a multitude of states. Mr. Helmlinger stated the item is intended for
states that want to use automated enforcement and would not force any jurisdiction to use it. Mr. Helmlinger
recommended a voting status.

Mr. Matt Douglas (State of California, Division of Measurement Standards on behalf of S&T Committee) — Mr.
Douglas sought clarification about the line inside the proposed tolerance table and what the purpose of the second
statement. On the last line in the table, it says that the gross vehicle weight shall be +/- 10% but it also says +/- 6%.

Mr. Jess Helmlinger (Kistler Group) — Mr. Helmlinger addressed Mr. Douglas comments and clarified the 6% is for
gross vehicle weight with a 95% compliance. Mr. Helmlinger referred to the proposed tolerance table and noted the
outcome cannot have more than 5% of the values outside the tolerance. Mr. Helmlinger stated if any value is outside
of 10% accuracy, then it fails the test. 95% of the values must be within the values.

Mr. Jan Konijnenburg (NIST Associate) — Mr. Konijnenburg confirmed NIST has been involved with this item but
has not reviewed the proposal in detail to come to a conclusion. Mr. Konijnenburg made reference the WIM code that
currently exists is idle and obsolete. Mr. Konijnenburg acknowledged this is a method of a WIM system enforcement.
Mr. Konijnenburg stated he is looking forward to how this will develop. Mr. Konijnenburg made no recommendation
at this time for the status of this item.

Mr. Raymond Johnson (Fairbanks Scales, Inc., representing the Scale Manufactures Association) — Mr. Johnson
commented the SMA has not met and has not formulated a position on this item. Mr. Johnson commented the SMA
is scheduled to meet in November 2022.

Mr. Matt Douglas (State of California, Division of Measurement Standards) — Mr. Douglas commented he believes

that there is some merit to some of the item. Mr. Douglas recommended keeping the accuracy class “A” and add
accuracy class “E”.
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Mr. Kenn Burt (San Luis Obispo County, California on behalf of S&T Committee) — Mr. Burt sought clarification if
industry has seen this proposal and understand what they might be dealing with regard to how the WIM system will
be used and applied for enforcement?

Ms. Tanvi Pandya (New York City DOT) — Ms. Pandya addressed Mr. Burt’s question regarding industry reviewing
this item. Ms. Pandya commented the submitters have met regularly and developed a task force. Ms. Pandya
commented the task force has discussed this for the past several months. Ms. Pandya commented they have not directly
engaged with the trucking industry but have spoken with some freight industry in general.

Mr. Jess Helmlinger (Kistler Group) — Mr. Helmlinger commented the Commercial Vehicle Safety Alliance (CVSA)
has been made aware of this item.

During open hearings there was testimony that neither the SMA nor NIST has evaluated this proposal. The committee
looks forward to the analysis of this item by NIST and SMA. The committee asked the submitters questions about
the tolerance table “T.2.2. Tolerances for Accuracy Class E”, specifically the last line in the table. The submitter
clarified their statement made during open hearings in the committee work session. The committee recommended
that the submitter consult the Scales Code for similar applications to expressing tolerances.

The WWMA S&T Committee recommends that this item be assigned a developing status.

SWMA 2022 Annual Meeting: Dr. Hanni Nasif of Rutgers University, the submitter of this item, presented. During
the presentation he stated that the device currently operates within 6% of the Type I11 ASTM Standard. The submitter
stated that their intentions is for direct enforcement fines to not apply within 10 % of weight limit based on local
enforcement procedures.

Mr. Peter Fedechko, International Road Dynamics, stated that he supports this item.

Mr. Chesser, State of Arkansas, stated that he liked the language on page 167 lines 25-28. He asked why strike
paragraph B. He also cited some errors on page 170.

Mr. Paul Floyd, State of Louisiana, stated that he has concerns about the accuracy of this system. He stated that he
would support this item for screening purposes and recommends it moving forward as developing.

The SWMA S&T Committee asked about the speed and weight requirements used for testing in the proposal not
matching with what the devices will be used to regulate. The committee also questioned whether these devices would
receive a type evaluation from NTEP if specifications were added to the handbook. Additionally, the committee
questioned whether a direct enforcement procedure should be separated from the tentative screening code.

The SWMA S&T Committee recommends this item move forward as a Developing Item
CWMA 2022 Interim Meeting: Hani Nassif — Rutgers, Overweight percentages of trucks are impacting roadways

and bridges. The screening process in the existing tentative code doesn’t apply to enforcement of overweight
commercial trucks.

Jess Helmlinger — Kistler Instruments, Tentative code has large tolerances and that’s why it isn’t being used by most
states. The technology has improved to 4 % or 5 % tolerance capability since the tentative code was written. Tentative
screening code doesn’t hold up in court when overweight tickets are challenged. These changes are for law
enforcement purposes; not necessarily commercial. The intent is not to require adoption, but to allow the use by states
who wish to utilize it.

Doug Musick — Kansas, Question: 3 truck classes, 3 different loads, 3 different speeds.....is the intention that there are
different classes of trucks which are all tested at all 3 different loads and speeds?
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What does FHWA mean? Spell out the acronym. Is that in a C.F.R. which can be referenced?

Loren Minnich — Kansas, P 168, S.1.7.1. missing the lettering, but it’s that way in the tentative code. Formatting needs
fixed. Don’t get rid of the current screening aspect of the tentative code. Supports this item moving on its own and not
take away the ability of jurisdictions to use the tentative code for screening. Maybe add a second class?

The CWMA S&T Committee recommends this as a Developing item. The Committee would like more input from
jurisdictions who would be affected by removing the screening aspect of the tentative code.

NEWMA 2022 Interim Meeting: A presentation was given from the submitters of this item. The submitters reminded
the body that this item deals exclusively with law enforcement scales, and not commercial scales. Mr. John Mcguire
(NJ) inquired about a 10% leeway in gross weight and believes that if a law enforcement agency is writing summonses,
the tolerance should be tighter. He also inquired if the SMA and NIST had a position on this proposal. Ms. Dawn
Harrison (NYC-DOT) indicated that the 10% leeway was chosen as a local enforcement policy because they believe
that percentage on gross vehicle weight falls within tolerances of WIM systems and wants to target heaviest offenders.
Any violations written by law enforcement have to be reviewed prior to issuance. Mr. Jess Helmlinger (Kislter)
indicated that the system will be tested to a 6% tolerance and fines would be issued at 10%. Mr. Jim Willis (NY) stated
that his understanding is there is a concern with both axel weights and gross weights of the overweight vehicles. Ms.
Diane Lee (NIST-OWM) inquired if this system will be used to provide official weight or estimation, and if weight is
not correct are they going to weigh station to get official weight. Mr. Jess Helmlinger (Kislter) indicated that during
testing, they will be tested with a certified field reference scale and vehicles. Mr. Jason Flint (NJ) pointed out that the
10% leeway is a local enforcement decision and will not appear in the handbook as a tolerance. Mr. Jim Willis (NY)
has concerns with the number of runs required to test the system. Mr. Roy Czinku (International Road Dynamics)
stated that WIM is a mature technology and can provide reliable output and weighments. Mr. John McGuire (NJ)
recommended the item as developing so a further look can be taken into the dynamics of WIM. Mr. Jason Flint (NJ)
suggested that an on-site demonstration be made available so regulators can view the system being used.

After hearing comments from the floor, the Committee agrees that the item has merit. Considering the underlying
questions about tolerances and test procedures, the Committee is recommending a Developing status.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

LMD - LIQUID MEASURING DEVICES

LMD-23.4 V  N.3.5. Wholesale Devices.

Source:
American Petroleum Institute

Purpose:
Clarification that Small VVolume Provers are included in N.3.5. Wholesale devices.
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Item under Consideration:
Amend Handbook 44 Liquid Measuring Devices Code as follows:

N.3.5 Wholesale Devices

N.3.5.1. Test Drafts — The delivered quantity sheuld shall be equal to at least the amount delivered by the
device in one minute at its maximum discharge rate and-shal-in-no-case-be-lessthan200-L(50-gal).
(Amended 1987 ,ard 1996, and 20XX)

N.3.5.X. Small Volume Prover Test. — The total delivered quantity for any required accuracy test
shall be representative of at least the amount delivered by the device in one minute of continuous
flow at its maximum discharge rate.

(Added 20XX)

Previous Action:
2023: New ltem

Original Justification:

The 1996 NCWM agreed that small volume provers (SVP) are suitable as a test standard. The 1996 changes
included modifications to paragraph N.3.5. to remove barriers for technology that could achieve the
maximum flow rate of the product flowing through the meter.

That said, portions of the text in paragraph N.3.5. have been interpreted to prohibit the use of an SVP
because the paragraph states, that the delivered quantity for the meter test (1) “should be equal to at least the
amount delivered by the device in one minute at its maximum discharge rate” and (2) “shall in no case be less than
200 L (50 gal).” Given these criteria, an SVP could meet the first requirement, and may not meet the second
requirement unless the base prover volume was at least 200 L (50 gal). Research indicates that a reference to a 50-
gallon minimum draft has been in the Handbook since 1937. The size of wholesale meter deliveries when the 50 gal
minimum was established in paragraph N.3.5. is not reflective of the discharge rates of meters used today in commerce.

Therefore, modifications are warranted to paragraph N.3.5. to clarify that SVP’s that are properly sized for the test,
which can include having a base prover volume of less than 50 gallons, achieve the accuracy required to meet the
original design of N.3.5. The proposed additions clarify that the test device — whether SVP, neck-type prover, or
another type of test standard — must be capable of testing the maximum flowrate through the meter being tested. The
phrase “and shall in no case be less than 50 gal,” is deleted as SVPs with smaller volumes (e.g., 20-gallon
base prover volume) are capable of testing wholesale devices at flowrates exceeding 600 gallons per minute.

In 1996, the weights and measures community gathered data and published a report that recognized the suitability of
the SVP as a test standard for liquid measuring devices. Additionally, a 105 series (Specifications and Tolerances for
Reference Standards and Field Standard Weights and Measures) standard exists for Dynamic SVPs.

Over the last 25 years, SVP technology has improved significantly and APl Manual of Petroleum Measurement
Standards (MPMS) Chapter 4.6, Pulse Interpolation, provides the appropriate standards that ensure the SVP achieves
the necessary measurement tolerances. API standards MPMS has 23 chapters with Chapter 4.2, Displacement Provers
covering SVPs. The 3" Edition of the standard was published in 2003, and an Addendum was issued in 2015. The
committee responsible for Chapter 4.2 includes over subject matter experts that assess the data and consider updates
and revisions to the standard. The accepted technology of the SVP’s achieves an accuracy, at a 95 percent confidence
level, that the calculated based prover volume is within plus or minus 0.029% when three consecutive runs agree
within 0.02% of one another. In other words, there is only a 5% probability that the true prover base volume lies
outside the range of plus or minus 0.029% of the calculated base volume.
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The goals for the proposed modification to paragraph N.3.5 are to:

Reinforce the 1996 goal to remove any test conditions that would prohibit or restrict the use of an SVP
or other methodologies

Establish fair test conditions within the OEM’s intended range of the meter’s operating
conditions

Specify the minimum test conditions based on the meter’s ratings and the key characteristics for the
proving device to conduct a test that demonstrates the meter’s performance in a commercial application
Encompass the concept of both the volumetric neck-type prover and small-volume prover (SVP) test or
any other methodologies that may be developed in the future

Eliminate any language that would circumvent or alter the proper use of testing devices or their results
Provide guidance on test parameters which meet the Fundamental Considerations without the
need for a laundry list of possible test methodologies and equipment. The decision of whether
or not to accept a given type of test standard still rests with the Director as outlined in the
Fundamental Considerations.

In addition to the action taken on the proposed revision to N.3.5., NIST has suggested it may be helpful to review and
provide updates or supplements to the NIST Examination Procedure Outline 25 for Loading Rack Meters and possibly
suggest modifications to NIST 105-7, “Specifications and Tolerances for Reference Standards and Field Standard
Weights and Measures: Specifications and Tolerances for Dynamic Small Volume Provers,” 1997, to provide
additional guidance on properly sizing and selecting a suitable size small volume prover for a given metering
system. Such guidance would require input from SVP manufacturers as well as regulators.

Some may oppose the removal of the 50-gallon test draft. However, research indicates that a reference to a 50 gallon
minimum draft has been in the Handbook since 1937. The size of wholesale meter deliveries when the 50 gal minimum
was established in paragraph N.3.5. is not reflective of the discharge rates of meters used today in commerce.

Links to NIST OWM newsletter articles written by Diane Lee on SVPs used in testing commercial measuring
systems: Weights and Measures Newsletter Archives - Field Standards | NIST

H-003 Part 1 (2005)
H-004 Part 2
H-007 Part 3
H-010 Part4
H-012 Part5

Background Q&A:
1. Can you explain how uncertainty calculations differ between SVP vs can provers?

Tank provers provide a cubic inch uncertainty per 1,000 gallon prover by comparing the volume in the
tank vs the volume of the computer.

SVPs provide a meter factor that is a ratio of the prover vs the meter for a period between detector
switches. In addition, calibrations are performed multiple times and a statistical uncertainty of
~0.027% between calibrations is required.

2. What are the pros of SVPs vs cans?
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Small Volume Prover

Volumetric (Can) Prover

Prove in actual operating load conditions (flow, pressure, and
temperature) by proving into customer loads

Lower cost to operate

Prove at multiple flow rates

Can visually see the quantity by viewing the neck

Establish multiple factors that can be applied

No moving part

Faster proving runs

No need to pump back

Gravimetric water draw more repeatable

Lower prove uncertainty

Higher turn down ratio

Health Safety Security and Environment (HSSE) - reduced risk
/ impact to environment

Digital history of meter performance at all flow rates with
Meter Factor Control Chart (MFCC) to evaluate the health of
each meter

Help identify rack issues such as control valve issues as well
as identify hydraulic issues that have a direct effect on
measurements.

Repeatability issues are easier to identify

Repeatability is verified by making the comparison over 5

runs

Tank Provers repeatability is verified by one run after
the initial meter factor change

3. How are SVPs certified?

e NIST Traceable cans in a water draw lab, or NIST Traceable weights in a gravimetric lab.

4. How do the computers calculate the final calibration result?
e  Comparing gross standard volume (GSV) of the meter vs the GSV of the prover

5. How are peripheral equipment used in meter proving calibrated /verified (portable electronic thermometer

(PET), Pressure Gauge, Transmitters)
e PET calibrated via NIST certified
e  Pressure gauges NIST certified

e PET and gauges used to determine if transmitters are in tolerance

The submitter requested that this amendment be retroactive and that the item be a Voting item in 2023.

Comments in Favor:

Regulatory:

e 2023 Interim: Doug Musick (State of Kansas) commented that the language in the proposal is not an

issue however he questioned the suitability.

e 2023 Interim: Craig VanBuren (State of Michigan) commented that testing performed in Michigan
was done at different rates and results were favorable. He supports this change.

e 2023 Interim: Mahesh Albuquerque (State of Colorado) commented that these have been in use and the
50-gallon reference may need to be deleted from N.3.5.1.

Industry:

e 2023 Interim: Prentiss Searles (APl - Submitter) gave a presentation about small volume provers and
the proposal to remove the 50-gallon minimum volume in LMD code.
e 2023 Interim: John Hathaway (Murry Systems) commented that he supports this proposal and

recommends voting status.
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e 2023 Interim: Letitia Arriaga (Marathon Petroleum) — Both low and high flow rates are entered into the
computer and calibrated. Labs use NIST SOP 26 for calibration of the provers. Likes the updated
language and supports as Voting.

e 2023 Interim: Michael Keilty (Endress + Hauser) Recommends voting status.

e 2023 Interim: Dimitri Karimov (Liquid Controls) supports the use of small volume provers.

e 2023 Interim: Jim Pettinato (TechnipFMC) supported the grammar changes to eliminate “equal to”.

Advisory:

e 2023 Interim: Tina Butcher (NIST OWM) commented to clarify HB44 deals with commercial meters
and 105 series is for test standards. She spoke of support for the clarity offered with this proposal and
also pointed out that the jurisdiction determines the suitability of the device. Supports voting status.

Comments Against:

Regulatory:

Industry:

Advisory:

Neutral Comments:

Regulatory:

Industry:

Advisory:

Item Development:

NCWM 2023 Interim Meeting: The submitter agreed to change paragraph N.3.5.1. and add N.3.5.X. per discussions
with submitters of related items. With the modifications, the committee believes this item is fully developed and has
assigned it a voting status.

Regional Associations’ Comments:

WWMA 2022 Annual Meeting: Mr. Prentiss Searles (API) - Wanted to re-enforce the 1996 goal to remove test
conditions that restrict the use of small volume provers. He stated that the director has the authority to use or not use
the device. He spoke about what a captive displacer is. Claimed to have worked with NIST on this. There was a
concern at the Annual conference that someone could take a 100-gallon prover and use multiple drafts to test a meter
with a 500 gallon per minute flow rate, so they added language to address that. They are ANSI accredited. 95%
confidence level that you will be within .029%.

Ms. Letitia Arriaga (Marathon Petroleum Company) — Supported the item which acknowledges the change from 1996
and removes the restriction that prohibits it.
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Mr. Brent Price (Gilbarco, Inc.) - Supported the item. Expressed concerns that 50 gallons is a lot for a proving size.
Liked the wording as is with 1-minute maximum flow rate. Agreed with the Central Region’s edits.

Mr. Prentiss Searles (API) — He believed the proposed language from the presentation was ready for a vote.

Mr. Michael Keilty (Endress + Hauser Flow USA, Inc.) - Would not disagree with the use of small volume provers.
Works on these standards all of the time. As it pertains here in changes to HB 44, he couldn't support this revision or
support this moving forward as a voting item. Claimed that it doesn't address the issue at hand, which is the small
sample size, and that this item only massages the language. He recommended that this item should be a sub-paragraph,
as in Block 1. Also recommended that this item remain developing.

Mr. Prentiss Searles (API) - Explained that it is not capturing the entire amount that is being delivered, it's 20 gallons,
a representative sample. The captive displacer can test holding 20 gallons with a resolution of 4 digits from the
decimal. It is capable of hitting the accuracy that is required. Believed that it was ready for a vote.

Mr. Michael Keilty (Endress + Hauser Flow USA, Inc.) - Because of the math that Prentiss described, if it is a 20-
gallon captive displacement prover the flow computer math says that it's 40 gallons. It’s double and that's what the
volume is.

During open hearings, the submitter provided a presentation (to be submitted to the NCWM) which contained updated
language to the proposal. The WWMA S&T Committee recommends that this item be assigned a developing status
with the further recommendation that the submitter of this item and Block 5 item LMD-23.2 work

together to develop language that will support both of their purposes; including taking into consideration the testimony
heard during open hearings.

SWMA 2022 Annual Meeting: Mr. Prentiss Searles, American Petroleum Institute, gave a presentation on this item.
He stated that the 50 gallon minimum draft size is not relevant to adequate testing and should be removed.

Mr. Chesser, State of Arkansas, stated that SVP tolerances are much tighter than traditional methods.

Mr. Keilty, Endress+Hauser, stated that he agrees with Mr. Searles and supports this item. He also stated that he
believed this item could describe SVPs separately from fixed neck Provers. He recommends this move forward as a
developing item.

Mr. Nicholas Suemnick, Marathon Petroleum, supports this item.

Mr. Brent Price, Gilbarco, stated that he supports this item with Mr. Searles changes.

The SWMA S&T Committee recommends this item move forward as a Voting Item.

CWMA 2022 Interim Meeting: Prentiss Searles — API, Goal is to reinforce that SVPs are allowed, approved, and are
recognized. Wants fair test conditions. This change is only an additional allowance, not a requirement. Feels this is

developed and ready for voting. The approach when using a SVP is to start with a primed line, no air is present. After
that, it is accurate at both the ramp up and ramp down portion of the meter operation.

Doug Musick — Kansas, Interpretation of maximum discharge rate can change from state to state. Is it the marked rate
or the rate of the installation? It needs to be clarified.

Dmitri Karimov — Liquid Controls, Support. “the meter’s” is confusing. Should stay at “its”. Also, add the word
“continuous” may help. As written, it could imply that tests can be performed by starting and stopping.
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Henry Oppermann - WM Consulting (in absentia), Mr. Oppermann submitted comments in writing regarding concerns
and opposition.

Matthew Jambor — Marathon, SVPs are being used in their terminals. They directly communicate with internal
software and limits data entry errors associated with using open neck provers. Bias can be present in any system, not
specific to SVPs (response to HO letter). Side by side testing has been performed in AL and MN with traditional
provers and SVPs and they netted the same results.

Michael Keilty — Endress+Hauser, These are used extensively and are of very high precision. Standards and
requirements from API are stricter than Handbook 44. Nomenclature LMD-23.2 is also assigned to a separate item in
Block 5.

Doug Musick — Kansas, Lots of types and names for this kind of equipment. In a lab setting they could be very accurate
and repeatable. In the field, there is a difference. Some do not meet the 1/3 requirement from HB44 Fundamental
Considerations. These provers don’t capture the error from meter ramp up and ramp down. Ramp up and ramp down
are where the errors are, not in the middle of a full flow, which is what the SVPs are testing.

Craig VanBuren — Michigan, Their office compared a SVP to a 1000 gal prover in 2005. No longer has the data.

The Committee requests that these items be renumbered. The CWMA S&T Committee believes this item is fully
developed and recommend voting status with the following changes:

N.3.5. Wholesale Devices. — The total delivered quantity for any required accuracy test should be equal
to, or is recognized as being representative of, a volume equivalent to at least the amount delivered by the
device in one minute of continuous flow at its the-meter2s maximum discharge rate and-shat-in-no-case-be
fess-than-200-L(50-gah).

(Amended 1987,and 1996, and 2023)

NEWMA 2022 Interim Meeting: Mr. Prentiss Searles (API) gave a presentation on this item. Mr. Searles indicated
that there has been a language change to the proposed item after hearing comments from CWMA.. Mr. John Hathaway
(Total Control Systems/Murray Equip) inquired about the use of “should” in the language instead of “shall” or “must”.
Mr. Michael Keilty (Endress Hauser) commented that he does not challenge the validity of SVPs, but suggested to the
submitter that the language is confusing and brought up volume equivalence. Mr. Keilty suggested that this item
should be a line item, separate from wholesale, and should be explained explicitly. Mr. Keilty pointed out that there
are three different proposals on this subject and recommends developing status. Ms. Tisha Arriaga (Marathon
Petroleum) commented that she supports the item as voting. Ms. Arriaga feels that the change that occurred in the
handbook in 1996 has accepted this test measure. Ms. Diane Lee (NIST-OWM) appreciated the presentation and stated
that NIST has been working with API. Ms. Lee noted that the requirements for provers in the handbook were created
in 1937 and this technology did not exist. Mr. Walt Remert (PA) commended the outstanding work done by the group
and supports the item as developing. Mr. Jim Willis (NY) indicated that this item is going the right direction with
addressing to advances in technology and recommended a developing status.

After hearing comments from the floor, the Committee agrees that this item has merit. The Committee agrees with
the commenters and believes that this item should have a Developing status.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.
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VTM - VEHICLE TANK METERS

VTM-18.1 V  S.3.1 Diversion of Measured Liquid and S.3.1.1. Means for Clearing the
Discharge Hose and UR.2.6. Clearing the Discharge on a multiple-product,
single discharge hose.

NOTE: At the 2020 Interim Meeting the Committee agreed to combine both VTM-18.1 and VTM-20.1. Both items
are now one item under VTM-18.1

Source:
New York and NIST OWM (Carryover from 2018, VTM 1-B) and Murray Equipment, Inc., Total Control Systems

Purpose:

Provide specifications and user requirements for manifold flush systems on a multiple-product, single-discharge hose.
Recognize that there is a balance between a mechanism that provides an important safety benefit but also, if used
incorrectly, facilitates fraud. Ensure that VTM owners understand their responsibilities when installing such a system
and ensure uniformity in enforcement throughout the country and clarify the paragraph to protect vehicle motor fuel
quality, retain safe operating procedures when handling vehicle motor fuels, and to prevent fraud during delivery of
vehicle motor fuels from vehicle tank meters.

Item Under Consideration:
Amend Handbook 44, Vehicle-Tank Meters Code as follows:

S.3.1. Diversion of Measured Liquid. — No means shall be provided by which any measured liquid can be diverted
from the measuring chamber of the meter or the discharge line thereof. However, two or more delivery outlets may
be installed if means are provided to ensure that:

(@) liquid can flow from only one such outlet at one time; and

(b) the direction of flow for which the mechanism may be set at any time is definitely and conspicuously
indicated.

This paragraph does not apply to the following:
(1) Equipment used exclusively for fueling aircraft.

(2) Multiple-product, single-discharge hose metering systems that are equipped with systems designed
to flush the discharge hose, provided the flushing system complies with the provisions of paragraph
S.3.1.1. Means for Clearing the Discharge Hose, Multiple-Product, Single-Discharge Hose
Metering Systems.

(Amended 2018 and 20XX)

S.3.1.1. Means for Clearing the Discharge Hose, Multiple-Product, Single-Discharge Hose Metering
Systems. - Multiple-product, single-discharge hose Mmetering systems may be equipped with systems
specifically designed to facilitate clearing of the discharge hose prior to delivery to avoid product
contamination. In such systems. a valve to temporarily divert product from the measuring chamber of the
meter to a storage tank, shall be installed only if all the following are met:

(@) the discharge hose remains of the wet-hose type;

(b) the valve and associated piping are approved by the weights and measures authority having
jurisdiction over the device prior to commercial use;
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1 (c) the valve is permanently marked with its purpose (e.g. flush valve);
2 (d) the valve is installed in a conspicuous manner and as far from the hose reel as practical;
3 (e) the system clearly and automatically indicates the direction of product flow during operation of the
4 flush system; and
5 (F) clear means, such as an indicator light or audible alarm, is used to identify when the valve is in use
6 on both guantity indications and any associated recorded representations (e.g., using such terms
7 as “flushing mode” or “not for commercial use”);
8 [nonretroactive as of January 1, 2024.]
9 (g) effective, automatic means shall be provided to prevent passage of liguid through any such flush
10 system during normal operation of the measuring system; and
11 [nonretroactive as of January 1, 2024.]
12 (h) no hoses or piping are connected to the inlet when it is not in use.
13 (Added 2018) (Amended 20XX)
14 UR.2.6. Clearing the Discharge Hose.
15 UR.2.6.1._Clearing the Discharge Hose, General. — A manifold flush or similar system designed to
16 accommodate the flushing of product on single-hose, multiple-product systems is not to be used during
17 a commercial transaction. The following restrictions apply:
18 a) The inlet valves for the system are not to be connected to any hose or piping (dust covers are
19 permitted) when not in use.
20 b) When the flushing system is in operation, the discharge hose is only to be connected to the port
21 for the product type being flushed from the discharge line.
22 c) Following the flushing process, indications and recording elements must be reset to zero prior
23 to beginning a commercial delivery.
24 (Added 20XX)
25 UR.2.6.2. Minimizing Cross Contamination. — When dissimilar_products are dispensed through a
26 single meter, the user shall take steps to ensure the system is properly flushed to minimize the potential
27 for cross contamination of product in receiving tanks on subsequent deliveries. Dispensing products
28 having radically different characteristics (e.g., gasoline and diesel fuel) through a single meter delivery
29 system is not recommended.
30 (Added 20XX)
31 UR.2.6.3. Records. Whenever, prior to delivery, a different product is pumped through the discharge hose
32 to avoid contamination, a record including the date, time, original product, new product, and gallons pumped
33 shall be maintained. These records shall be kept for a period of 12 months and available for inspection by the
34 weights and measures authority.
35 (Added 2018)

36 Background/Discussion:
37  This item has been assigned to the submitter for further development. For more information or to provide comment,
38 please contact:
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Mr. Jim Willis
New York Department of Agriculture and Markets
518-485-8377, james.willis@agriculture.ny.gov

This item was one of two separate parts of VTM-1 (previously VTM-1A and VTM-1B) considered by the Committee
at the 2018 NCWM Annual Meeting. The item voted on at the 2018 Annual Meeting, VTM-1A was adopted and
VTM-1B was assigned an Informational status and carried-over to the next cycle.

Manifold flush systems are typically used on VTM’s with multiple compartments, delivering multiple products
through a single hose. The purpose of the system is to allow the driver a means of clearing the hose of product prior
to delivery (e.g., clearing the hose of diesel fuel before delivering clear kerosene). These types of systems are often
marketed as a safety feature in that it eliminates the need for the driver to climb on top of the truck to clear the hose.
Such systems are also useful in helping avoid cross-contamination. Typically, the driver attaches the nozzle to the
manifold and pumps product back into the supply tank via the manifold until the previous product is flushed from the
hose. There is often a sight gauge which allows the driver to tell when the product is flushed.

The obvious concern is that this makes it very easy for the driver to circulate product through the meter prior to
delivery, which goes against S.3.1. It should be noted that it also goes against S.3.1. when the driver climbs on top of
the tanker and clears the hose. The submitter has voiced concerns involving the safety of this practice noting that the
operator could be subject to falls from the tanker. The distance between the flush system and the hose reel is also a
factor in how easy it is for the driver to facilitate fraud.

Manifold flush systems are available from OEMs and can be found in various catalogs. Looking on multiple websites,
these systems are being installed across the country and for some manufacturers seem to be standard equipment for
new trucks. The submitter of VTM-1 has also seen these systems installed on trucks that are for sale where the seller
notes the system as a selling point. He can foresee these systems being mandated in the future as a safety requirement
and would like W&Ms to have a clear policy before that happens.

Another concern is with systems fabricated onsite. These systems are often difficult to distinguish and installed in an
inconspicuous manner. While the submitter of VTM-1 has ordered many of these systems out-of-service until
repaired, it can be frustrating for the owner because the truck was used in another state for years and approved by
weights and measures jurisdiction in the other state. This lack of uniformity is problematic for both officials and
private industry.

NCWM 2018 Annual Meeting: The Committee heard comments from OWM that this item needed additional work
to address concerns that had been identified in OWM’s 2018 Interim Meeting (and earlier) analyses. While there are
clear benefits to improving safety when flushing hoses, OWM and others have noted these systems can facilitate fraud
without appropriate safeguards in place. OWM noted the language in the Item Under Consideration in the
Committee’s 2018 Interim Report would:

1. provide an (unintentional) exemption to the provisions for “diversion of product” for all single meter,
multiple product, multiple compartment systems;

2. would (unintentionally) require all such systems to be equipped with a manifold flush system;

3. fail to include requirements for the system to clearly indicate (on both display and recorded representations)
when the flush system is in operation; and

4. fail to include limitations on how the user is permitted to appropriately use these systems.

In discussing the changes OWM felt were needed prior to the Annual Meeting, the submitter and OWM agreed that
some of OWM’s proposed changes would be considered editorial and others technical in nature. Since other than
editorial changes could affect the Voting status of the item, OWM offered the following two courses of action for the
Committee to consider:
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1. Downgrade the item to Informational to allow time to address all the changes that are needed; or

2. Split the item into two parts to allow the portion of the item needing only editorial changes to move forward
for vote; and carryover the remaining portion to allow time for it to be further developed and considered
during the next NCWM cycle.

Rather than hold up the entire item to be considered in the next Conference cycle, the submitter requested the item be
split into two parts to allow the completed portion, including the editorial changes, to move forward for vote.

NCWM 2019 Interim Meeting: The Committee heard comments to Agenda Item VTM-1 as well as position statements
from MMA that they objected to manifold flush systems. NIST OWM provided an analysis to the Committee prior
to the Interim Meeting. The comments heard during the open hearing and/or received prior to the Interim meeting are
summarized below:

Mr. Hal Prince (FL) stated that it was missing any inclusion for limitation of use, such as when delivering multiple
products. Mr. Prince suggested that the Committee consider language forwarded by the SWMA in its 2018 Annual
Report. Mr. Prince also suggested that the item be kept developmental. Mr. Dan Murray (Murray Equipment, Total
Controls System) stated that Manifold Flush Systems were a big problem in Europe where they are permitted. Mr.
Murray suggested these systems could facilitate fraud and NTEP should carefully consider this before granting
approval. These systems should also be sealed. Mr. Murray’s opinion was that the item should be withdrawn. Mr.
Dmitri Karimov speaking on behalf of Meter Manufacturers Association, stated that MMA objected to manifold flush
systems.

NIST OWM agreed with the WWMA and the CWMA that this item is fully developed and agreed with assigning it a
voting status. OWM provided the following review of the operation of the equipment, proposed changes, and
additional points to consider:

e At the 2018 NCWM Annual Meeting the Conference voted to allow an exemption to S.3.1. for Manifold
Flush Systems, which is currently in the 2019 HB 44 VTM code.

e S.3.1. states “no means” shall be provided to divert liquid from the measuring chamber of the meter or the
discharge line.

e A manifold flush system allows liquid to be diverted from the discharge line on single hose multi-
compartment VTMSs so that liquid of one product is not mixed with liquid of another in the discharge line.

e  Without a manifold flush system, the operator must manually return the product to the correct compartment
to clear the discharge line before using another product.

e There are safety hazards with manually returning the product to storage (operator climbing on top of tank
and lifting hose to return the product. There are also safety concerns when not properly clearing the discharge
lines prior to delivering a different product and because of these safety concerns it was reported that more of
these systems will likely be installed on single hose multicompartment trucks.

e  Although safety is a high priority, the “means” used to return product back to storage is not as visible and
makes facilitation of fraud a high possibility.

e The additional changes proposed are intended to ensure such systems are designed such that they do not
facilitate fraud; help ensure owners understand their responsibilities when installing such a system; and
ensure uniformity in enforcement though out the country.

e The changes reflect the suggested language from OWM'’s previous analysis and incorporate comments
received from the MMA and others during the 2018 Annual meeting.

Non-retroactive dates may need to be added to allow time for manufacturers of flush systems to incorporate the
safeguards into their systems. During the committee’s work session, the Committee considered the comments
received during the Interim Meeting open hearings and recommended a voting status for this item.
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NCWM 2019 Annual Meeting: The Committee supported amendments proposed to subparts (f) and (g) based upon
statements from the submitter (NY) indicating that manufacturers of manifold flush systems will need additional time
to incorporate the safeguards into their systems. The Committee also agreed to place the item on the voting consent
calendar as amended, and as shown in the Item Under Consideration.

During the open hearing sessions, the Committee heard comments from NIST OWM’s Mrs. Tina Butcher offering a
revision of S.3.1.1.(f). suggesting this portion be split into separate bullet points. Also heard were comments from
Mr. Jim Willis (NY) in support of NIST OWM’s suggestion and his recommendation for making this a nonretroactive
requirement to allow manufacturers time to accommodate the necessary changes.

During the voting session, it was requested this item be removed from the voting consent calendar and voted on
separately. The item failed to receive enough votes for adoption and was therefore returned to the Committee.

NCWM 2020 Interim Meeting: The Committee heard from Ms. Butcher (NIST OWM) who recommended that VTM-
18.1 and VTM-20.1 be combined because both items address manifold flush systems, but VTM 18-1 does not restrict
the use of the system to certain products and VTM 20-1 restricts the use of the system to home heating fuel. Mrs.
Butcher recommended that the combined item be given a developing status to address the design and use of these
systems adequately. Mrs. Butcher also recommended improvements to VTM 18-1 and VTM 20-1.

Mr. Dmitri Karimov (MMA) agreed with the language proposed in VTM 18-1 and acknowledged that there is value
in the alternative proposal VTM-20.1 and supports combining both proposals into one. Mr. Hal Prince (FL) also
agreed that Item VTM-18.1 and VTM-20.1 be combined and given a developing status. Mr. Prince expressed a
willingness to work with submitters to further develop the items and noted that he has concerns with cross-
contamination caused by these systems. Mr. Jim Willis agreed with Mrs. Butcher’s statements. Mr. Karimov
recommended including more categories for types of fuels in the proposal is important such as flammable, explosive,
etc. Mr. John Hathaway (Murray Equipment) submitter of VTM-20.1 expressed interest in working together with the
submitters of VTM-18.1.

During the Committee’s work session, the committee agreed that this item, VTM-18.1 should be combined with VTM-
20.1 and be given a developing status to allow the submitters of both items to work together towards resolving the
conflicts in these two items.

NCWM 2020 Annual Meeting: Due to the 2020 Covid-19 pandemic, this meeting was adjourned to January 2021, at
which time it was held as a virtual meeting. Due to constraint of time, only those items designated as 2020 Voting
Items were addressed. All other items were addressed in the subsequent 2021 NCWM Interim Meeting.

NCWM 2021 Interim Meeting: The Committee heard from Mr. Mike Smith (NY) who supports VTM 18.1 as a
Developing item and he agreed to work with the other submitters of this item on paragraphs S.3.1.1. (f) and (g) and to
address contamination. Mr. Hal Prince (FL) supports a Developing status for VTM-18.1 and noted that with VTM-
18.1 there will be issues with fuel contamination. The concern raised in previous discussions was that if these manifold
systems are used with multi-product, single discharge hose dispensers for the delivery of both motor fuels and home
heating fuels, a small amount of home heating fuel mixed with a motor fuel could be problematic. It was also noted
that these fuels could get contaminated repeatedly whenever there is a change from one fuel to another and that there
is also the safety issue of flashing when mixing a gasoline with diesel or kerosene. Ms. Diane Lee report that VTM-
18.1 and VTM-20.1 conflict. VTM-20.1 restricts the use of these systems to be used with only home heating fuels.
Dmitri Karimov (MMA) noted if VTM-18.1 is adopted then VTM-20.1 would not be required. Mr. Charles
Stutesman, (KS) was not sure if VTM-18-1 and VTM-20-1 were being discussed together and it was pointed out that
it was agreed that they be combined at the 2020 interim meeting. Mr. John Hathaway (Total Control Systems) agreed
with a Developing status for this item and noted that the changes to Paragraphs (f) and (g) would help to address some
of the issues that were raised. The committee agreed to a Developing status for VTM-18.1 and to Withdraw VTM-
20.1. The committee also stated that any concerns with contamination and safety should also be addressed.

NCWM 2021 Annual Meeting: Mr. Jim Willis (NY, submitter) reported that there are no updates due to the pandemic
and requested that it remain under Developing status. NIST OWM included written comments in its analysis.
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NCWM 2022 Interim Meeting: Item under consideration presented to 2022 NCWM Interim meeting as:

S.3.1. Diversion of Measured Liquid. — No means shall be provided by which any measured liquid can be diverted
from the measuring chamber of the meter or the discharge line thereof. However, two or more delivery outlets may
be installed if means are provided to ensure that:

(b) liquid can flow from only one such outlet at one time; and

(b) the direction of flow for which the mechanism may be set at any time is definitely and conspicuously
indicated.

This paragraph does not apply to the following:
(2) Equipment used exclusively for fueling aircraft.

(2) Multiple-product, single-discharge hose metering systems that are equipped with systems designed
to flush the discharge hose, provided the flushing system complies with the provisions of paragraph
S.3.1.1. Means for Clearing the Discharge Hose, Multiple-Product, Single-Discharge Hose
Metering Systems.

(Amended 2018 and 20XX)

S.3.1.1. Means for Clearing the Discharge Hose, Multiple-Product, Single-Discharge Hose Metering
Systems. - Multiple-product, single-discharge hose Mmetering systems may be equipped with systems
specifically designed to facilitate clearing of the discharge hose prior to delivery to avoid product
contamination. In such systems. a valve to temporarily divert product from the measuring chamber of the
meter to a storage tank, shall be installed only if all the following are met:

(i) the discharge hose remains of the wet-hose type;

(j) the valve and associated piping are approved by the weights and measures authority having
jurisdiction over the device prior to commercial use;

(k) the valve is permanently marked with its purpose (e.g. flush valve);
() the valve is installed in a conspicuous manner and as far from the hose reel as practical,

(m) the system clearly and automatically indicates the direction of product flow during operation of the
flush system; and

(n) clear means, such as an indicator light or audible alarm, is used to identify when the valve is in use
on both quantity indications and any associated recorded representations (e.g., using such terms
as “flushing mode” or “not for commercial use”);

[nonretroactive as of January 1, 2024.]

(o) effective, automatic means shall be provided to prevent passage of liquid through any such flush
system during normal operation of the measuring system; and

[nonretroactive as of January 1, 2024.]

(p) no hoses or piping are connected to the inlet when it is not in use.
(Added 2018)(Amended 20XX)

UR.2.6. Clearing the Discharge Hose.
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UR.2.6.1. Clearing the Discharge Hose, General. — A manifold flush or similar system designed to
accommodate the flushing of product on single-hose, multiple-product systems is not to be used during
a commercial transaction. The following restrictions apply:

d) The inlet valves for the system are not to be connected to any hose or piping (dust covers are
permitted) when not in use.

e) When the flushing system is in operation, the discharge hose is only to be connected to the port
for the product type being flushed from the discharge line.

f)  Following the flushing process, indications and recording elements must be reset to zero prior
to beginning a commercial delivery.

(Added 20XX)

UR.2.6.2. Records. Whenever, prior to delivery, a different product is pumped through the discharge hose
to avoid contamination, a record including the date, time, original product, new product, and gallons pumped
shall be maintained. These records shall be kept for a period of 12 months and available for inspection by the
weights and measures authority.

(Added 2018)

The Committee heard from Mr. Jim Willis (N, submitter) and provided an update that contained amended language
with modifications to UR.2.6.2 and creating UR.2.6.3. The amendments were agreed upon by the other joint
submitters, NIST OWM and Murray Equipment. He stated that the new proposed language would hold device owners
responsible for ensuring there is no cross-contamination of fuels and also allows jurisdictions to prohibit using
manifold flush systems or dispensing dissimilar products through a single meter. The Meter Manufacturers
Association, Mr. John Hathaway (Murray Equipment), Ms. Cheryl Ayer (NH), and Mr. John McGuire (NJ) also voiced
support for the amended language and urged the item be given a voting status. Mr. Hal Prince (FL) opposes the entire
item, indicating the use of a single meter to dispense different products is not legal in his state and has concerns of
cross-contamination of fuel. During the Committee work session, the committee assigned this item a voting status
with the amended language seen above as the item under consideration. The item as presented to the 2022 NCWM
interim meeting can be seen below the item under consideration.

NCWM 2022 Annual Meeting: The Committee heard comments on the item as printed in Publication 16 and
introduces during the NCWM 2022 Interim meeting.

Mr. Dmitri Karimov spoke on behalf of the MMA in support of the item, as its helps minimize fraudulent activities
and increase safety for operators.

Mrs. Tina Butcher of NIST OWM, as one of the submitters of the item expressed support as a voting item. She
commented the item has undergone a significant amount of work in the past two cycles, collaboration with NIST
OWM, Murray Equipment, and the state of New York to address previous concerns. Mrs. Butcher added the item
addresses safeguards to prevent product contamination, limit fraud, and adds distinct safety advantages. Mrs. Butcher
referred to the written NIST OWM analysis for details. She added this may be a widespread practice in many
jurisdictions and this proposal provides requirements to limit fraud during such deliveries. Mrs. Butcher added a
reminder that the implementation and enforcement of these requirements can be administered and controlled through
jurisdictional legislative means.

Mr. Hal Prince (FL) commented in opposition of the item, noting it is not appropriate for a delivery through a single
meter, single hose system where contamination can occur. Mr. Prince was concerned with UR.2.6.2., adding the
language is misleading when referring to avoiding contamination, where the act of flushing a meter and hose is
introducing contamination. Mr. Prince commented if the item where to pass, he would like to see added language to
make clear users of such devices should confirm with the jurisdiction before use.
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Mr. Jim Willis (NY) provided comments in support of the item. He referred to these device types currently used by
small businesses throughout New York State, noting this would provide a safer method to clear discharge hoses and
not require operators to climb on top of the truck to clear discharge hoses. Mr. Willis is in support of the item.

Mr. Charlie Stutesman (KS) commented the item provides a way to address safety concerns by not requiring operators
to climb on top of the delivery truck to clear discharge hoses. He also noted the increased number of single meters,
single hoses with multi-calibrated capabilities seen in the field and would like to see a way to address these meter
types. Mr. Stutesman questioned if existing meter manifolds can be retrofitted to meet these requirements, requesting
clarification to address the retroactive versus nonretroactive dates.

Mr. Jon Hathaway (Murray Equipment) commented in support of the item, adding that product contamination is not
eliminated, but minimized with these requirements, adding UR.2.6.2. addresses concerns. Mr. Hathaway stated vehicle
tank meter manufacturers support and are in agreeance to not have dissimilar fuels metered through a single system.
Metering of dissimilar fuels (gasoline v. diesel) is completed through a separate metering system.

Mr. Kevin Schnepp (CA) expressed concern with the terms, “radically different” and “not recommended”, as these
terms are not well defined and provide no authority for enforcement. Mr. Schnepp also stated his concerns with the
potential for contamination.

Ms. Angela Godwin (San Bernadino County, CA) was concerned with the nonretroactive versus the retroactive status
and encourages the consideration of any impact this may have.

Ms. Cheryl Ayer (NH) expressed her support of the item with a retroactive date.

Mr. Jim Willis (NY) offered suggestive language to address concerns about jurisdictional discretion.

The Committee did not recommend any changes to the item as written in Publication 16. The item was assigned a
voting status during the NCWM 2022 annual meeting where the item was voted upon and failed to meet the required
number of votes by membership. The item was returned to committee.

NCWM 2023 Interim Meeting: John Hathaway (Murray Equipment) — supports change that had to do with UR.2.6.2.

that was offered by the SWMA. Mentioned that this proposal is not about allowing use in commerce; it is about being
able to use existing code. Supports as voting item.

Hal Prince (Florida Dept of Agriculture and Consumer Services) — opposes item in its current form. There is some
good language that does embody the intent. He would support it with the amendment proposed by the SWMA.

Dmitri Karimov (Meter Manufacturers Association) — Commented that there are meters that use 2 discharge hoses.
Jim Willis (New York Dept of Agriculture and Markets) — disagrees with proposed new language. The whole issue is
that in N state they deliver multiple products on the same truck with the same hose. Not allowing this is an imposition
on the delivery companies. Stands behind the original proposal. Does not support changes that restrict diesel and gas
on the same truck.

Tina Butcher (NIST) — NIST open to modifying item to address concerns. There are already requirements in handbook;
the purpose was to reduce the potential for fraud. Respects that some jurisdictions allow, and some don’t. Asked if it
would be it possible to split this and move forward with part of the proposal.

Dmitri Karimov (Advanced Flow Solutions dba Liquid Controls) — Pointed out that it is not possible for gasoline and
diesel to be delivered from the same mechanical meter due to meter calibrations.

Steve Timar (New York) — Stated that they see this issue on trucks with multiple meters.
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Kevin Schnepp (California Division of Measurement Standards) — Pointed out that item f should not be italicized on
page 208 of Publication 15.

Based upon concerns from the submitter, the committee believes the recommendations from the SWMA would change
the intent of the item, therefore the committee has decided to not include them and assigned this item voting status.

Regional Associations’ Comments:

WWMA 2022 Annual Meeting: Mr. Scott Simmons (Colorado Division of Qil and Public Safety) — Mr. Simmons
stated that he supports this item, and that flushing is already happening. It is dangerous to flush into the tank. Due to
multipoint calibration, you can run different products through the electronic meters very easily. They need to be able
to flush products through and do so safely. He stated that he thinks this is fully developed, and it's time for it to pass
and be part of the code.

Mr. Michael Keilty (Endress+Hauser) — Mr. Keilty is the Chairman of the NTEP Measuring Sector. He stated that
they have talked about test drafts and this item. The Measuring Sector has no recommendations. The absence of the
word electronic; how would you do this with an analog system? It has been described that you could not do this with
an analog system.

Mr. Kevin Schnepp (State of California, Division of Measurement Standards) — Mr. Schnepp stated that while he is
not opposed to this item, he has concerns that have not been addressed, “radically different characteristics,” and "not
recommended™ is not an avenue for enforcement. Mr. Schnepp commented that this needs further development.

Mr. Scott Simmons (Colorado Division of Qil and Public Safety) — Mr. Simmons stated that, it may not be appropriate
for older analog devices; however, they have been doing it and will continue to do it on the newer technology. This
does not need to be retroactive. Mr. Simmons agreed with Mr. Schnepp but does not want to prevent this from going
forward.

During open hearings, the Committee heard testimony supporting the item, but there are concerns about the language
contained in UR.2.6.2. including “radically different” and “not recommended” concerning enforceability. There were
also comments heard regarding the applicability to analog devices. The WWMA S&T Committee recommends that
this item be assigned a developing status.

SWMA 2022 Annual Meeting: Jason Glass, State of Kentucky, a member of the NCWM S&T Committee, proposed
the following amendment to this proposal:

VTM 18.1

UR 2.6.2.

This system shall not be used for products, that when exposed to one another, will cause either of those
products to not meet their respective quality specifications.

Mr. Prince, State of Florida, stated that he has been concerned with weak language on cross contamination in the past.
Mr. Keilty, Endress+Hauser, stated that “electronic” should be added between hose and metering on page 187 line 10.

The SWMA S&T Committee recommends moving this item forward as a Voting Item with the proposed language
from Mr. Glass replacing the current UR 2.6.2. language.

CWMA 2022 Interim Meeting: Dmitri Karimov — Liquid Controls, Some of these systems contain one meter and two
hoses. This would not apply to those. Believe the intent was to refer to a single meter instead of a single hose.

The CWMA S&T Committee believes this item is fully developed and recommends voting status.
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NEWMA 2022 Interim Meeting: Mr. Jim Willis (NY) recalled a recent incident in NY where a tank-truck that was
next to inspectors testing a vehicle tank meter experienced an issue after possible switch loading in which static
discharge caused an explosion. An employee of company received burns and a broken leg while the inspectors were
knocked to the ground. Mr. Willis urged a voting status on this item due to safety considerations. Mr. Michael Keilty
(Measuring Sector Chairman) commented that this system should be identified as “electronic” as it will not work with
an analog system. Mr Keilty also noted that in UR-2.6.2 “dispensing products with radically different
characteristics...not recommended” is vague. Mr. John Hathaway (Total Control Systems/Murray Equip) commented
that he was surprised it was not accepted at NCWM Annual in 2022 and would like to understand what could be
changed so that it passed. Mr. Hathaway noted that flush systems are being used, there is code in HB44 that describes
them and the language in this item is making it a more controlled system to prevent contamination and fraud. Mr.
John Mcguire (NJ), Mr. Jim Willis (NY), Mr. James Cassidy (MA), Ms. Cheryl Ayer (NH), and Mr. Marc Paquette
(VT) all voiced support for a voting status.

After hearing comments from the floor, the Committee believes this item has merit and is fully developed. The
Committee recommends this item for a VVoting status.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

VTM-20.2 A Table T.2. Tolerances for Vehicle Mounted Milk Meters.

NOTE: This item was revised based on changes that were made by the Committee at the 2021 Interim Meeting. The
item under consideration was removed from the voting consent calendar at the 2021 Annual Meeting and the S&T
Committee made this a developing item.

Source:
POUL TARP A/S

Purpose:
Change tolerances to accommodate more efficient milk-metering systems.

Item Under Consideration:
Amend Handbook 44, Vehicle-Tank Meters Code as follows:

T.2. Tolerance Values. — Tolerances shall be as shown in Table 1. Accuracy Classes and Tolerances for Vehicle-
Tank Meters Other Than Vehicle-Mounted Milk Meters and Table 2. Tolerances for Vehicle-Mounted Milk Meters.

(Amended 1995, 20XX)
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Table 2.
Tolerances for Vehicle-Mounted Milk Meters
Indication Maintenance Tolerance Acceptance Tolerance
{gaHons) {gatons) {gatons)
100 65 03
200 07 04
300 69 85
400 11 0.6
500 13 07
Add-0:002-gaHon-per-indicated-galon | Add-0-001-gallonperindicated-gallen-ever
Over500 over 500 500
(Added-1989)
Table 2.
Tolerances for Vehicle-Mounted Milk Meters
Acceptance Tolerance Maintenance Tolerance
Complete Measuring System 0.5% 0.5%
Meter Only 0.3% 0.3%

(Amended 20XX)

Background/Discussion:
A Milk Meter Tolerance Task Group was formed and assigned to this item. Please contact the task group chair for
more information:

To Be Determined
Milk Meter Tolerance Task Group
Phone, Email

Existing tolerances are based on the accuracy of the Flow meter itself. The proposed Tolerances are based on Milk
Metering Systems where the magnetic flow meter is a part of the Milk Metering system handling milk containing air.

The accuracy of the Flow meter will always be influenced by the way it is used. The only way you can obtain the
accuracy described by the manufacture is when the flow meter is operating as a “stand alone” unit and, equally
important, only if the product passing through the flow meter is complete air-free.

The submitter provided the following:

During the past 20 years, the need for improved efficiency in the collection of milk has resulted in the use of milk
pumping equipment being installed on milk tankers.

One of the most obvious places for a modern Dairy to optimize is the amount of time that the milk tanker uses to make
a collection. If you can reduce the collection time at each farmer, the Dairy will be able to get a significant reduction
in collection and transport cost for the benefit of the Farmer, Consumer and the Dairy itself. At the same time, you
will get an environmental benefit as a result of reduced CO2 in the milk collection process.

The consequence of introducing pump systems on milk tankers is that it causes air to be mixed with the milk which
again will influence the accuracy of the magnetic flow-meter mounted in the system. Milk entrains air unlike
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petroleum liquids which do not. As you know, the flow meter will count anything that passes through the meter —
liquid as well as air — and it is therefore essential that as much air as possible is removed from the milk before it
reaches the flow-meter. However, it is widely recognized that it is not possible to remove all the air from the milk,
which will result in an inaccuracy.

It is therefore essential that the tolerances for vehicle mounted milk pump systems using magnetic flow-meters for
determining milk volume reflects todays way of collecting milk. This means that existing Tolerance for milk meters
cannot be used when the milk meter is a part of a system where different system parts will influence the accuracy of
the count. Such milk metering systems will need to be classified with their own tolerances.

Based on our 25 years of experience as a manufacturer of these systems and more than 3000 installations on milk
trucks operating in more than 15 countries, we would like to propose that the Tolerance for Vehicle Mounted Milk
Metering Systems is changed from 0.3% to 0.5% and that the tolerances will be listed and classified separately and
not be associated with products from the oil industry. Our proposal is consistent with Weights & Measures tolerances
accepted around the world.

We hope that the NCWM will consider our proposal and we will be more than happy to meet with you and answer
any questions you may have. We believe that a change of Tolerance is necessary in order for the Handbook 44 to
reflect today”s milk collection and the technical progress within milk collection.

Yours sincerely

Poul Tarp
President POUL TARP A/S

The POUL TARP milk pump system holds an MID approval which is recognized and in accordance with guidelines
and standards described in the OIML - INTERNATIONAL ORGANIZATION OF LEGAL METROLOGY
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FLOW COMPUTERS REGULATION IN THE US:
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The standards related to metrological aspects come from OIML R117-1 for liquids (Dynamic measuring systems for
liquids other than water, part 1: Metrological and technical requirements) and documents D11 (General requirements
for electronic measuring instruments) and D31 (General requirements for software-controlled measuring instruments)
from OIML.

Temperature sensor can ako
e placed after the pumps up fo this level

Start and end-milklavel

.

Air Elirmination Tank

Flowmeter should be mounted

flat with connections dowmnwards Air. Ol Monreturn Valve

App. 4' higher than level

Milk-detector
Milk detect.

f===]|

To make best conditions for
Fowmeter, the length "A™ should

be at least three times the tube
diameter

15 b 1 s e i e 107 18
SeRalnTrRR

LAYOUT DRAWING SHOWING PRINCIPAL
PLACEMENT OF COMPONENTS AND PIPING

Milic Pumip Uit LISA

A3

012300441001

WEKSHT: 17537755 Fg SUSFACE  S39C5&eShma| SCALEDED| SHEET1OF |

NCWM 2020 Interim Meeting: Mr. Carey McMahon (Poul Tarp) provided a presentation on his company’s VITM
milk metering system advocating for expanding tolerances for these systems.

Ms. Leigh Hamilton (Piper) provided a presentation concerning the piper system and stated in her presentation that
piper currently has an approved NTEP certificate for their device that is in service in the U.S. Ms. Leigh opposes this
item to increase the tolerances for milk meters and noted in her presentation that there may not be a need to increase
the tolerances in order to move forward in allowing innovation in milk measurements.

Mr. Charles Stutesman (KS) provided a presentation on research that KDA has done on the history of 3 HB 44 Codes
(3.31. VTMs, 3.35. Milk Meters, and 4.42. Farm Milk Tanks) and the issue of Piper’s NTEP Certificate. Mr.
Stutesman discussed complications involved in measurement of product using various methods and potential
shortcomings of Piper’s NTEP Certificate.

Mr. Doug Musick (KS) stated that he does not believe there is enough information presented to change existing
tolerances and noted that the Piper system was only evaluated for accuracy up to a measurement of 300 gallons. He
also noted that he believes that Piper’s certificate should be amended to qualify the system for draft sizes up to 300
gallons. Mr. Mike Keilty (Endress + Hauser) commented that he had concerns with Piper’s certificate. Ms. Hamilton
noted that Piper followed and followed guidelines as provided during the NTEP evaluation. Ms. Diane Lee (NIST
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OWM) stated that the committee may want to consider a developing status for this item and that more information is
needed concerning air elimination methods for milk metering systems.

A representative from the Dairy Farmers of America, stated that they oppose the increase in tolerance but supports the
use of VTM metering systems. Mr. Carey McMahon (Poul Tarp) pointed out that the Poul Tarp system can be accurate
for any size measurement, but the beginning and end of the measurement would not be accurate measures (within
tolerance) due to entrained air in the product when the flow is not uniform. Mr. Dmitri Karimov (MMA) stated that
the proposal should be further developed and pointed out that due to the tolerance structure becoming more stringent
as the volume of the measurement increases, the acceptance tolerance at 500 gallons is unreasonable. Mr. Hal Prince
(Florida) stated that he does not agree with expanding the tolerances. Mr. Prince believes that air elimination should
be the focus and that the proposal should be assigned to a task group. Mrs. Tina Butcher (NIST OWM) noted that
testing should be performed using multiple quantities and flowrates. Mr. Charles Stutesman (KS) pointed out that
confusion is generated by multiple HB 44 codes addressing the measurement of milk and that the proposal should be
assigned to a TG to sort this out. Mr. Stutesman also pointed out there is no requirements in HB 44 for air elimination
pertaining to milk metering in these codes. Mrs. Butcher noted that the current HB 44 requirements may not be
flexible enough for this new technology and that the existing codes may need to be reviewed and updated.

Ms. Leigh Hamilton (Piper) stated that this is not simply a consideration of only a change in tolerances. There are
other requirements (currently in the OIML standard) that should also be considered in making any changes to the
existing HB 44 requirements. Mr. Mike Keilty (Endress+Hauser) stated that air elimination is a difficult problem to
mitigate and noted that he is not sure if it is necessary to expand the existing tolerances or make other amendments.
Mr. Carey McMahon (Poul Tarp) stated that using the existing HB 44 tolerances in the VTM Code, at a draft of 5000
gallons, the tolerance value is highly unreasonable (KS) noted that the type evaluation performed on the Piper system
was limited to a draft of 300 gallons. If evaluation had included other draft sizes, the Piper system mat have failed
the testing.

Mr. Ken Ramsburg (MD) stated that the proposal should be given a developing status. Mr. Ramsburg agreed that
there is no existing requirement for this type of system addressing air elimination and stated that the flow meter, air
eliminator, plumbing, and pumps all need to be considered during evaluation and the evaluation should be conducted
on the system.

Mr. Tim Chesser (AR) questioned whether the flow meter used in the system is appropriate and noted that there are
many unanswered questions surrounding this issue. Mr. Jim Willis (NY) recommended a developing status for this
item. Mr. Kevin Schnepp (CA) stated that although he is opposed to relaxing existing tolerances, he supports the
development of this proposal by an assigned task group.

During the Committee’s work session, the committee agreed that this item has merit and should be given an Assigned
status. The charge to the assigned task group will be to address three HB 44 codes (VTM, Farm Milk Tanks and Milk
meters) to review the requirements and tolerances found in these codes and assess the need for changes.

NCWM 2020 Annual Meeting: Due to the 2020 Covid-19 pandemic, this meeting was adjourned to January 2021, at
which time it was held as a virtual meeting. Due to constraint of time, only those items designated as 2020 Voting
Items were addressed. All other items were addressed in the subsequent 2021 NCWM Interim Meeting.

NCWM 2021 Interim Meeting: The Committee heard from Mr. Charles Stutesman (KS, Char of the Milk Meter Task
Group) who gave an update on the task group activities. Mr. Stutesman reported that the Milk Meter Task group
worked via e-mail communication and reviewed and discussed the proposed Milk Meter Tolerances in Agenda item
VTM-20.2. The Milk Meter Task Group also discussed the tolerances that are included in NIST HB 44 for Milk
meters in various parts of HB 44 which include the VTM, Section 3.31, Farm Milk Tanks, Section 4.42., Mass Flow
Meters, Section 3.37, and Milk Meters, Section 3.35. Mr. Stutesman also reported that the task group reviewed OIML
tolerances for milk meters. Mr. Stutesman stated that after a review of the various tolerances, the task group agreed
that the OIML tolerances provide tolerances that encompassed the system of measuring milk and not just a tolerance
for the performance of the meter. The Milk Meter Task group agreed with proposing the use of the OIML milk meter
tolerance as the milk meter tolerances in the VTM code. Mr. Stutesman provided a copy of the proposed changes to
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VTM-20.2. The proposed tolerances will align the tolerances in the VTM Code for Milk Meters with OIML Milk
Meter Tolerances. Mr. Stutesman requested that this item move forward as a VVoting item. The Committee also heard
from Clark Cooney who noted that he supported the items as Developing because one company mentioned meeting
the existing tolerances. It was mentioned that the company’s testing was only performed over a limited range of
volumes.

During the committees work session the committee agreed with the proposal from the milk meter task group to adopt
OIML tolerances for milk meters in the VTM code, that this item be given a voting status, and that the item under
consideration be replaced with the work groups proposal to adopt OIML tolerances. The committee also agreed with
expanding the task group to address other milk meter codes in HB 44. The Item Under Consideration above are the
tolerances agreed to by the milk meter task group and that align with OIML tolerances.

NCWM 2021 Annual Meeting: Mr. Charlie Stutesman provided an update on the milk meter task group activities.
Mr. Stutesman noted that there was a field trip to observe milk metering systems. He noted that the proposed
tolerances will align the milk tolerances with the OIML tolerances for milk meters and Mr. Stutesman noted that the
OIML tolerances provides one tolerance for the meter and another tolerance for a milk metering system. He also
noted that it may be impractical to perform an air eliminator test on these devices due to comingling of product.

During the committees work session, the Committee agreed to a Voting Status for this item and added it to its voting
consent calendar.

During the voting session, Mr. Charlie Stutesman asked that consideration be given to adding a non-retroactive date
to the proposed tolerances. It was questioned during the discussion that if a non-retroactive date was added to the
tolerances, then, what tolerances would apply to existing meters that had been manufactured and tested prior to the
non-retroactive date. One of the concerns expressed with having a new tolerance table without a nonretroactive date
was whether or not existing devices would be required to be reevaluated in the NTEP. The conference voted against
adding the nonretroactive requirement to the proposed tolerance table and the item under consideration to change the
tolerances failed to receive the 27 votes from the House of State Representatives, so the item failed and went back to
the S&T committee. The S&T Committee agreed to a Developing status for this item.

Note: For reference, the Item under Consideration that was included in the 2021 NCWM Interim Meeting
Agenda is provided below:

Table 2.
Tolerances for Vehicle-Mounted Milk Meters

Indication Maintenance Tolerance Acceptance Tolerance
(gallons) (gallons) (gallons)

100 65-0.6 0305

200 6712 0410

300 6918 0515

400 1124 0620

500 133.0 0725
Over 500 Add 6-802 0.006 gallons per Add 6-001 0.005 gallons per

indicated gallon over 500 indicated gallon over 500

NCWM 2022 Interim Meeting: Mr. Charlie Stutesman (KS) spoke as chairperson of the Milk Meter Task Group. He
requested that this item be assigned back to the task group for further development. Mr. Stutesman provided an update
on the task group meeting in January 2022 in which they discussed tolerances in both 3.31 Vehicle Tank Meters and
3.35 Milk Meters and the need to have the tolerance be applied to both vehicle mounted and station meters as the
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manufacturers are developing meters that will be capable of being installed in either application. The tolerance tables
can be found in the supporting documents. Mr. Stutesman also renewed the task groups request to expand its scope
to include possibly creating a new code that contains requirements of both vehicle mounted and stationary milk meters
and metering systems due to the unique properties of milk as a liquid. Speaking on behalf of himself, Mr. Stutesman
(KS) stated that he has provided a document in the supporting documents that outlines the four active and five inactive
NTEP certified meters and metering systems in terms of test draft size and applicable tolerances. He noted that the
active four have a range of 0.12%-0.6%. He also noted that milk meters are the only liquid measuring device where
the volume tolerance decreases as the draft size increases and suggests percentages more in line with OIML tolerance
would be more appropriate. Mr. Ken Ramsburg (MD) suggested combining the two tolerances to be used for field
evaluations. Ms. Diane Lee (NIST OWM) commented that the task group should work toward making all test methods
uniform. Mr. Doug Musick (KS) and Mr. Matt Douglas (CA) supported assigning this item to the task group for
further development. During committee work sessions, the committee agreed to assign this item back to the milk
meter task group so they may continue to ascertain data. In addition, the committee agreed to request that NCWM
Chairman lvan Hankins expand the scope of the task group to include all reference to milk meters, meter systems and
related test methods, specifications and tolerance in an effort to harmonize the codes.

NCWM 2022 Annual Meeting: The Milk Meter Task Group Chair, Mr. Charles Stutesman (KS) provided an update
on the task group’s activity. Mr. Stutesman solicited comments and feedback from membership to continue efforts
towards development. He also stated the task group is seeking a representative from the Western regional to serve on
the task group and mentioned Mr. Aaron Yonkers of Colorado as a potential member. Mr. Stutesman mentioned he is
intending to submit a request to the Committee to expand the task group’s scope, including the gathering of all milk
meter codes for consolidation into a single code.

NCWM 2023 Interim Meeting: Matt Curran (State of Florida) — appears that this item is lowering the tolerance to get
a device to fit. Supports as voting if that is the case. Tina Butcher (NIST OWM) commented in support of assigned
status and that the application systems and meter needs clarification. The committee decided to leave this item as
assigned status and hopes a new task group chair steps forward.

Regional Associations’ Comments:
WWMA 2022 Annual Meeting: The submitter was not present; no comments were heard.

During open hearings, due to timing constraints, the Committee did not take comments on assigned items. The
Committee did allow the source to provide updates on these items. No update was provided. The WWMA S&T
Committee recommends that this item remain assigned.

SWMA 2022 Annual Meeting: Dr. Curran, State of Florida, stated he was concerned about increasing the tolerance
for new technology.

No comments were received from the Milk Meter Tolerance Task Group.
The SWMA S&T Committee recommends this item remain as an Assigned ltem.

CWMA 2022 Interim Meeting: No comments from the floor.

The CWMA S&T Committee recommends this item to remain as Assigned status.

NEWMA 2022 Interim Meeting: No comments were heard from the floor, however the Committee recommends that
this item retain an Assigned status with the Milk Meter Tolerance Task Group.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.
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LPG - LIQUIFIED PETROLEUM GAS AND ANHYDROUS AMMONIA LIQUID-
MEASURING DEVICES

LPG-15.1 \V N.3. Test Drafts.

Previously LPG-4

Note: In 2019 this item was combined with Block 1 “Terminology For Testing Standards” and other items that
addressed terminology for standards and the use of “master meters.” Based on comments heard during the 2021
Annual Meeting, the S&T Committee recommended that all items that were combined with Block 1 “Terminology For
Testing Standards” that originally appeared as a separate item or a separate block of items on the S&T agenda prior
to 2019, be removed from Block 1 “Terminology For Testing Standards” and appear as originally presented.

Item LPG-15.1 was removed from Block 1 “Terminology For Testing Standards”” and now appears as a separate item
on the 2022 Interim Meeting agenda.

Source:
Endress + Hauser Flowtec AG USA

Purpose:
Amend Handbook 44 to allow field referenee standards meters to be used to test and place into service dispensers and
delivery system flow meters.

Item Under Consideration:
Amend Handbook 44, LPG and Anhydrous Ammonia Liquid-Measuring Devices as follows:

N.3. Test Drafts.

N.3.1 Minimum Test - Test drafts sheuld shall be equal to at least the amount delivered by the device in
one minute at its normal discharge rate.

(Amended 1982 _and 20XX)

N.3.2. Field Standard Meter Test. — The minimum quantity for any test draft shall be equal to or
greater than the amount delivered in one minute at the flow rate being tested.

(Added 20XX)
Background and Discussion:

This item has been assigned to the submitter for further development. For more information or to provide comment,
please contact:

Mr. Michael Keilty
Endress + Hauser Flowtec AG
970-586-2122, michael.keilty@us.endress.com

The use of transfer standards is recognized in Code sections 3.34 Cryogenic Liquid-Measuring Devices Code and 3.38
Carbon Dioxide Liquid-Measuring Devices Code and 3.39 Hydrogen Gas-Measuring Devices — Tentative Code.
Transfer standard is only defined for testing cryogenic liquid measuring devices. It has been pointed out that the term
transfer standard is not correct and that field reference standard meters may be more appropriate. See new the item
under consideration, updated on September 8, 2017.

Field evaluation of LPG meters and CNG dispensers and LNG dispensers is very difficult using volumetric and

gravimetric field standards and methods. The tolerances for these applications are such that using field reference
standard meters are more efficient and safer. With CNG and LNG and LPG applications, the field reference standard
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meters are placed in-line with the delivery system as it is used to fill tanks and vehicles. The use of field reference
standard meters eliminates return to storage issues. The use of field reference standard meters is easier and faster
compared to the use of traditional field standards. The cost of using field reference standard meters and transporting
them is much less than the cost of traditional field provers and standards.

Recognition in Handbook 44 will enable States to allow field reference standard meters to place systems into service
and for field enforcement.

Volumetric field provers and gravimetric field proving are susceptible to environmental influences. The State of
Colorado uses a field reference standard meter to test propane delivery truck meters. The State of Nebraska has used
a field reference standard meter to test agricultural chemical meters. Other States have asked that there be recognition
in HB44 in order for their State to allow the use of field reference standard meters.

In some applications, field reference standard meters are not more accurate than the meters used in the application.
For that reason, longer test drafts and possibly more tests may need to be run.

The State of California is purported to have conducted a short study of field reference standard meters in the past. The
conclusion did not lead to wide adoption of the practice.

Section 3.37 Mass Flow Meters user requirement U.R.3.8. Return of Product to Storage, Retail Compressed Natural
Gas Dispensers requires that the natural gas which is delivered into the test container must be returned to storage. This
is difficult and most often not complied with when the test vessel contents are released to atmosphere. States often
have difficulties in remote locations finding suitable field reference equipment.

The Committee initially considered a proposal to modify paragraph N.3. Test Drafts and to add a new paragraph N.3.2.
Transfer Standard Test as shown below. Note that, in Fall 2016, Mr. Keilty provided an update to this proposal as
shown in the Item Under Consideration above.

N.3. Test Drafts.

N.3.1 Minimum Test — Test drafts should be equal to at least the amount delivered by the device in one
minute at its normal discharge rate.

(Amended 1982)

N.3.2. Transfer Standard Test. — When comparing a meter with a calibrated transfer standard, the
test draft shall be equal to at least the amount delivered by the device in 2 minutes at its maximum

discharge rate.

The submitter recommended that NIST update EPO 28 for CNG dispensers and EPO 26 for LPG Liquid Measuring
Systems to include transfer standard meter tests. NIST Handbook 105-4 should also be revised to specifically address
the transfer standard meter and the requirements for use.

The S&T Committee might also consider amending Sections 3.30 Liquid-Measuring Devices Code and 3.31 Vehicle-
Tank Meters Code to allow transfer standard meters.

The Committee received written comments on all items in Block 4 and Block 5, as well as LPG-4 and MFM-2
emphasizing the need for there to be more study and discussion of the issues to assess the ramifications of all the
proposed changes. The Committee also received written comments from the SMA that it looks forward to further
information on these items and stating that it is important to be consistent in our use of terms across multiple sections
of NIST Handbook 44. The Committee agreed to carryover this group of items on its 2019 agenda to allow for further
discussion and development of these proposals.
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NCWM 2019 Interim Meeting: The S&T Committee decided to combine the items on the agenda dealing with the
issue of transfer standard (including items already combined into blocks) into one block. Block 1 (New) of the Interim
Meeting report now includes Gen-3, Block 1 (original items from the 2019 interim agenda that appeared under Block
1), Block 2, LPG-3 and MFM-5, which were all separate items and blocks of items on the S&T Committee’s 2019
Interim Meeting agenda (NCWM Publication 15). Agenda items Gen-3, Block 1, Block 2, LPG-3, and MFM-5 are
listed separately on the Interim agenda with a note added beneath each individual item referring the reader to the New
B1 items. All items under this New B1 have retained the same numbering system for ease in referring to the appendix
for discussion on each item.

2019 NCWM Annual Meeting: Mr. Brett Gurney (NCWM Chairman) commented regarding the formation of a Task
Group assigned to further develop this block proposal. The TG is charged with providing definitions for various types
of standards (transfer, field, reference, etc.) as well as the criteria to be met by these types of standards. The completion
date given to the TG is July 2021. The Committee agreed to the Assigned status for this block of items and looks
forward to hearing updates from the TG. The Chair of the task group was:

Mr. Jason Glass
Kentucky Department of Agriculture
502-573-0282, jason.glass@Kky.gov

NCWM 2020 Interim Meeting: Field Standard TG Chair Jason reported that the Task Group met prior to the Interim
meeting and has begun discussion of the items under Block 1. Mr. Glass stated that bi-weekly teleconference meetings
were scheduled and that the group was optimistic but had significant work to accomplish.

Mr. Russ Vires (SMA) supports the Scale item, SCL 18.1; in this block, Mr. Dimitri Karimov (Meter Manufacturers
Association) supports the Task Group activities, Ms. Tina Butcher (NIST OWM) was encouraged with the progress
on terminology and provided an update on the Mass Flow Meter testing reporting that field testing was conducted
October 28 to November 1, 2019 and that State and Industry participation included Colorado, Florida, Oregon,
Emerson, and Tulsa Gas Technology.

Mr. Kurt Floren (Los Angeles Co., CA) raised concerns with GEN-19.1. regarding the definition of “Standard, Field”
and its reference to “stable” standards and how long a standard is expected to be stable, which is typically 1-year, for
which he believes should be longer. Mr. Floren also questioned the statement in the definition “tested over a range of
environmental and operational conditions that the measuring devices is used...” Mr. Floren noted that he was unsure
if all laboratories will have the capabilities to test over this wide range of conditions. Mr. Floren also expressed
concerns with the definition “Standard, Transfer” citing that this standard may not meet the fundamental
considerations requirement for standards over a long period of time or wide range of environmental conditions.

Mr. Steve Harrington (OR) echoed Mr. Floren’s comments. Field Standard TG Chair Glass responded that these are
concerns of the TG and these issues will be discussed and considered as the TG develops these items.

During the Committee’s work session, the Committee agreed that this item should remain an Assigned item.

NCWM 2021 Interim Meeting: NCWM Field Standard TG Chair, Mr. Jason Glass (KY) provided an update on the
Task Group activities. Mr. Glass reported that the field standard Task Group is following the activities of the NIST
Master Meter Project and that the Task Group reviewed API specifications for use of master meters as a standard and
a test protocol that will be used to ensure uniformity in collecting data on master meters used as field standards. He
also reported that the TG does not have a recommendation for this item. Mr. Glass also reported that he would be
stepping down as the TG Chair. Mr. Mike Keilty (Endress+Hauser AG) thanked Chair Glass and the TG for their
work and requested that Block 1, LPG-15.1, N.3. and Block 1 MFM-15.1, N.3 be removed from Block 1 items and to
allow those items to move forward separate from the other Block 1 Items. Mr. Keilty stated that similar language was
added to the Hydrogen code and that the proposed language in LPG-15.1 N.3. and MFM-15.1, N.3 will allow for the
recognition of master meters as field standards. Mr. Henry Oppermann (WM-Consulting), stated that data is needed
to ensure that master meters can be used over a range of conditions. Mr. Bob Murnane (Seraphin) stated that
jurisdictions have the ability to use meters and that Block 1 LPG-15.1, N.3 and Block 1 MM-15.1, N.3 should remain
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in Block 1 until data is available to support the use of master meters as a standard. Mr. Keilty mentioned that there
has been useful dialog regarding master meters in the TG, but that he is concerned that the TG is not close to deciding
and he expressed concerns with the TG’s focus on the NIST Master Meter Project. Ms. Tina Butcher (NIST OWM)
provided an update on the NIST Master Meter Project and noted that States have the regulatory powers to accept or
reject a standard. She also mentioned that NIST is working with States to collect data needed to assess master meters
and preliminary testing was conducted and data was collected on CNG at Tulsa Gas Technology’s facility in fall 2019.
Ms. Diane Lee (NIST OWM) noted that NIST OWM feels that it is premature to add more language to the NIST
Handbook 44 on master meters without data to support its use.

During the Committee’s work session, the Committee agreed to keeps all items in Block 1 and that this item should
remain with an Assigned status.

NCWM 2021 Annual Meeting: Mr. Glass reported that he would be stepping down as the Field Standard TG Chair.
The Committee heard updates from members of the Task Group during open hearings. Mr. Mike Keilty
(EndresstHauser AG) noted that two of the items had been on the agenda since 2015 and requested that they be
removed from the block and recommended recognizing the use of master meters. Other comments were to keep the
items together until data is analyzed from the NIST Field Reference Standard Work Group to support the use of master
meters but that if some items were removed from the block, all items should be removed from the block. Based on
comments heard during the 2021 Annual Meeting, the S&T Committee recommended that all items that were included
in Block 1 “Terminology For Testing Standards” that originally appeared as a separate item or a separate block of
items on the S&T agenda in and prior to 2019, be removed from Block 1 “Terminology For Testing Standards” and
appear as originally presented.

During the 2021 Committee work session the Committee recognized that the Task Group has accomplished all it is
able to at this point and is recommending the Task Group be dishanded and will make said recommendation to the
NCWM Chairman. The Committee agreed to break all items in Block 1 into individual items and designate them all
as Developing. The Committee thanks the Task Group and its members for their work.

NCWM 2022 Interim Meeting:
Item under consideration presented to 2022 NCWM Interim meeting as:

N.3. Test Drafts.

N.3.1 Minimum Test — Test drafts should be equal to at least the amount delivered by the device in 1 minute
at its normal discharge rate.

(Amended 1982)

N.3.2. Field Reference Standard Meter Test. — The minimum quantity for any test draft shall be equal
to or greater than the amount delivered in one minute at the flow rate being tested.

(Added 20XX)

Mr. Keilty shared a presentation on field standard meters during open hearings relevant to both LPG 15.1 and MFM
15.1. The intent of the presentation was to describe initial and ongoing calibration traceability, compare OIML
tolerances vs NIST Handbook 44, describe the benefits and show example. An abbreviated copy of the presentation
is available on the NCWM website in the interim meeting documents archive. Mr. Keilty commented that he believes
LPG 15.1 and MFM 15.1 are fully developed and should receive voting status for the annual meeting. He has updated
the proposal to exclude the term “reference” from “field reference standard meter test”, as shown above. He requests
that the committee provide specific guidance if a developing status is assigned. A comment from industry (Bob
Murnane — Seraphin) stated that N.3.2 in the proposal conflicts with the current code which states normal test drafts
must be at least one minute at the maximum discharge flow rate of installation conditions. The current wording allows
for a test to be conducted at any flow rate for one minute. There was concern from a regulator (Charles Stutesman,
Kansas) echoing these concerns. Diane Lee (NIST) requested that more data be made available so that NIST is able
to compare worldwide data against test data compiled within the US by NIST. Mahesh Albuquerque (Colorado)
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expressed support for this item to receive voting status. Marc Butler (Emerson Micro Mation) expressed confusion at
the two notes, thinking that perhaps they conflicted with each other; are they both needed or are they independent?
Tina Butcher (NIST) expressed that she recognizes the use and importance of master meters, but is concerned with
the purpose of this item. Tina suggests that the statement for use be reworked as test draft criteria is so critical. Tina
recommended and offered NIST OWM assistance on this item.

During the S&T Committee work session, the committee recognized the submitters desire that a voting status be
recommended but determined that there were too many concerns and confusion expressed. The committee
recommends that the submitter develop the item further by aligning language to existing language in Handbook 44,
clarifying the purpose to help avoid confusion of the new code on new equipment, and reaching out to NIST OWM
or other industry or regulatory officials for feedback.

2022 NCWM Annual Meeting: The committee heard from Tina Butcher NIST, the submitter of the item. She stated
that they had addressed items heard at the fall regional meeting and the 2022 interim NCWM meeting. She stated they
felt the item as is ready to move forward in tandem with Block 7. The intent is to clarify that it isn’t necessary to
identify what type of standard is to be used, i.e.: provers aren’t referenced in section 3.30. OWM also provided written
comments on this item.

NCWM 2023 Interim Meeting: The S&T Committee combined this item and other related items for discussion
purposes only. During opening hearings, the committee heard comments of support for the item to move forward as
voting.

Mr. Michael Keilty (Endress + Hauser) Regarding LPG-15.1 and MFM-15.1, he believes the meters can and will meet
requirements and supports item as voting.

Mr. Bob Murnane (Seraphin Test Measure) — he also supports LPG-15.1 as voting item.

Ms. Tina Butcher (OWM/NIST) stated NIST has provided written technical analysis. The parties have met and come
to an agreement. With changes that have been made and being proposed, she believes all 6 items ready for a vote. She
commented that the changes to LPG-15.1 and MFM-15.1 clarify how they will apply, and they will serve the
community.

The committee has moved the item forward as voting.

Regional Associations’ Comments:

WWMA 2022 Annual Meeting: Mr. Michael Keilty (Endress+Hauser) — Clarified that the Joint source of the item
with “Flow USA, Inc.” has changed its company name from Flowtec AG USA. An update was provided on this. Mr.
Keilty recapped that last year WWMA S&T committee recommended that these items (LPG-15.1 & MFM-15.1)
remain developing, and this was forwarded to the NCWM. At the Southern, the S&T committee proposed these items
for a vote, both passed at the Southern. The Central heard comments that this should be moved for voting. At the
NCWM interim meeting Mr. Keilty asked the S&T committee to revise the titles to provide clarity; that revised
language is now before us. Mr. Keilty continued to note that the NCWM interim & annual committee comments are
found in the S&T agenda before you. There is an error in the notes for the 2022 NCWM annual meeting, Ms. Tina
Butcher (NIST OWM) is not a submitter of this item. | will provide my comments to the committee by email. In
conjunction with this item Mr. Keilty is now proposing to amend LMD-23.1, VTM-23.1 and MLK-23.1(see Block 1,
2022 WWMA S&T agenda). These field standards will be traceable and will increase productivity. | ask the committee
to accept LPG-15.1. Please move these items forward as a voting item.

Mr. Robert Murnane (Seraphin Test Measure Company) — Stated: He is not opposed to these meters in any way.
Questions for the committee: the purpose is to amend HB44, what does the language in section N.3.2 have to do with
the purpose statement? Will Weights and Measures Officials enforce section N.3 or N.3.2 when testing? How will we
know which meters are acceptable and which are not? Request that this item be withdrawn and proposes harmonizing
the drafts between the two (N.3.1. & N.3.2.). Change N.3. to read that test drafts should be equal to at least the amount
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delivered by the device in one minute at the flow rate being tested. Then there is not any need for N.3.2., this is already
addressed in the fundamental considerations.

Mr. Matt Douglas (State of California, Division of Measurement Standards) Stated: He did not think this language
was helpful and that this item has been on the agenda for 8 years. Mr. Douglas recommended this item for withdrawal.

During open hearings, the committee heard conflicting comments including that the purpose of this item is better
addressed in Block 8. The WWMA S&T Committee recommended this item for withdrawal along with the
recommendation that the submitter combine their efforts with the submitters of Block 8.

During the voting session comments were received from membership. The submitter of LPG-15.1 requested that the
committee reconsider the recommended withdrawal status and to please leave the item with the current developing
status.

Mr. Brent Ricks (Montana Department of Labor and Industry Weights and Measures) spoke not to a technical
comment on this item but to agenda items that may be fully developed could be voted upon and for the committee to
consider this when recommending a status for this item.

Based on the comments heard from the body, the committee entered deliberations. During deliberations, it was
determined that the item was fully developed, and the submitter had nothing further to add. The committee
recommended a voting status for the item.

Upon returning to the voting session, the recommended status was changed from withdrawal to voting. A vote was
put forward to the body resulting in no “yea” votes and 1 “nay” vote.

Mr. Kurt Floren (Los Angeles County, CA) put forward a motion of reconsideration for the vote due to the lack of
response from membership during the vote. The motion passed and the vote for LPG-15.1 was recalled, opening the
floor for comments on the item.

Mr. Michael Keilty (Endress+Hauser) Recommended a developing status.
Mr. Ed Williams (Ventura County, CA) Supported the recommendation for a developing status.
Mr. Austin Shepherd (San Diego County, CA) Requested clarification on the reasoning for the Committees position.

Clarification from the S&T Committee Chair was provided, the committee recognized that there is language in the
history of the item stating that the item may have merit for other jurisdictions.

Mr. Kurt Floren (Los Angeles County, CA) Recommended that the committee consider the needs of other regions
when recommending a status.

The committee entered a second deliberation session to assign a status for LPG-15.1. Taking note of the limited
participation from the body during the vote to recommend a voting status and along with the consideration of all the
comments heard from the floor during the voting session, and all the previous comments and discussions regarding
LPG-15.1, the committee concluded that the item should return to the originally proposed recommendation of a
withdrawal status.

The S&T Committee returned to the voting session with the committee’s decision to recommend a withdrawal status,
the item was included and presented for a vote in the 2022 WWMA Committee’s final report

SWMA 2022 Annual Meeting: Mr. Keilty of Endress+Hauser, the submitter of this item, recommends it move forward
as a voting item with the new language.
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The SWMA S&T Committee recommends this item move forward as a Voting Item.

CWMA 2022 Interim Meeting: Michael Keilty — Endress+Hauser, Recollection that CWMA recommended this as a
voting item for the 2022 National. In May CWMA voted and approved this item. Larger drafts than 1 minute can be
used.

Bob Murnane — Seraphin, Purpose statement does not align with proposed change to N.3. Numerous meters already
approved under fundamental considerations, i.e.: the authority lies with the Director to approve devices. Why is the
test draft being changed? Regulators must be able to choose whatever draft size they want, specifically for Mass Flow
Meters. If the Minimum Measured Quantity is greater than one minute of flow, then some mass flow meters would
require larger draft sizes. Several NTEP CCs were referenced in which the MMQ is less than one minute of flow,
which would conflict with testing the MMQ.

Craig VanBuren — Michigan, Suggest change in verbiage to address the MMQ / one minute of flow conflict.

The CWMA S&T Committee believes this item is fully developed and recommends voting status. The Committee also
believes this should be added to Block 1.

NEWMA 2022 Interim Meeting: Mr. Michael Keilty (Endress Hauser) commented that he introduced this item in
2014 and there has been much documentation and discussion. The goal was to introduce field standard meters and
small draft size benefit. Mr. Kielty indicated that he polled some states and he believes that having language in HB44
would enable those states to use field standard meters. Mr. Kielty also noted that he has submitted a letter to the
NEWAM S&T Chairman with changes to the purpose statement and other modifications to the language and
recommends a voting status. Mr. Bob Murnane (Seraphin Test Measure) asked what changed in the purpose statement
and it was shared with the body. Mr. Murnane commented that he believes the Fundamental Considerations already
allows State Directors to use field standards and pointed to language in Block 8 that would reinforce that. Mr. Murnane
also believes there is an issue with a 1 minute test. Mr. Murnane does not believe this item is needed and urged that
submitter to work with submitters of Block 8. Mr. Keilty stated that whenever new technology is available, the
conference allows them to be used. He believes the language in this item facilitates the testing of systems already in
place and allows 1 minute test to be sufficient. He pointed out that SWMA has voted twice to pass, as has CWMA.
Mr. Henry Opperman (W&M Consulting) commented that the Fundamental Considerations allows recognition of
other standards that perform at the level of field standards. He questions how we prove that a field standard meets the
requirements in the Fundamental Considerations. Even if used, it is still not clear how the states determined they meet
the requirements. Ms. Diane Lee (NIST-OWM) commented that NIST is doing additional research on test draft
paragraphs. If the purpose of this item is that master meters can be used, it’s always been addressed in Fundamental
Considerations that State Directors can accept anything. Ms. Lee noted that Block 8 is just clarifying what is needed
for selection of appropriate standards. Mr. Murnane indicated that he also called states referenced by Keilty and they
are using the Fundamental Considerations for field standards. Mr. Jim Willis (NY) believes this item is redundant,
noted that as a Director, he already has the authority through Fundamental Consideration, and recommends
withdrawal. Mr. John Mcguire (NJ), Mr. Walt Remert (PA), Mr. James Cassidy (MA) and Mr. Lou Sakin (Holliston,
MA) all recommended withdrawal of this item.

After hearing comments from the body, the Committee agrees with the commenters that this item does not have merit
and is redundant in nature. The Committee is recommending that this item be Withdrawn.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

LPG-22.3 W S.2.5. Zero-Set-Back Interlock., S.2.5.2. Zero -Set-Back Interlock for
Stationary Customer -Operated Electronic Retail Motor-Fuel Devices.

NOTE: The submitter requested that this item be withdrawn, and that consideration be given to item LPG-23.1.
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Source:
National Propane Gas Association and U-Haul International, Inc.

Purpose:
The proposal will address practical issues that propane marketers encounter when trying to comply with the zero-set-
back requirements for propane stationary and truck-mounted meters in Handbook 44.

Item Under Consideration:
Amend Handbook 44, Liquefied Petroleum Gas and Anhydrous Ammonia Liquid-Measuring Devices Code as
follows:

S.2.5. Zero-Set-Back Interlock.

S.2.5.1. Zero-Set-Back Interlock, Electronic Stationary Meters (Other than Stationary Retail Motor-Fuel
Dispensers) and Electronic Vehicle-Mounted Meters. — A device shall be constructed so that after an individual
delivery or multiple deliveries at one location have been completed, an automatic interlock system shall engage
to prevent a subsequent delivery until the indicating element and, if equipped, recording element have been
returned to their zero positions.

[Nonretroactive as January 1, 2021]

(Added 2019)

(Amended 2021)

S.2.5.2. Zero-Set-Back Interlock for Stationary Customer-Operated Electronic Retail Motor-Fuel Devices. — A
device shall be constructed so that:

(a) after a delivery cycle has been completed by moving the starting lever to any position that shuts off the
device, an automatic interlock prevents a subsequent delivery until the indicating elements and recording
elements, if the device is equipped and activated to record, have been returned to their zero positions;

(b) the discharge nozzle cannot be returned to its designed hanging position (that is, any position where the
tip of the nozzle is placed in its designed receptacle and the lock can be inserted) until the starting lever is in
its designed shut-off position and the zero-set-back interlock has been engaged; and

(c) in a system with more than one dispenser supplied by a single pump, an effective automatic control valve
in each dispenser prevents product from being delivered until the indicating elements on that dispenser are
in a correct zero position.

[Nonretroactive as of January 1, 2017]
(Added 2016)

Previous Action:
2022: Developing

Original Justification:

National Propane Gas Association:

This proposal was developed by the National Propane Gas Association’s Technology, Standards and Safety
Committee, a volunteer organization comprised of 2500+ members, including propane retail marketers and others
providing products or services to the propane industry.

In S.2.5, the removal of the vehicle mounted meters from this two-minute requirement is necessary as the initiation of
a vehicle mounted meter is performed at the truck prior to moving the delivery hose to the customer tank, sometimes
as far as 150 feet from the meter, or in installations with multiple containers that may require continued adjustment of
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containers or delivery hose to complete a delivery. This configuration can lead to periods of up to 5 minutes between
initial meter engagement and first container filling or between containers being filled on a single delivery.

In revised S.2.6, we are proposing that vehicle mounted meters be allowed periods between meter engagement and
product flow of greater than 2 minutes prior to automated time out initiation. A five-minute period is more practical
as the initiation of a vehicle mounted meter is performed at the truck prior to moving the delivery hose to the customer
tank, sometimes as far as 150 feet from the meter, or in installations with multiple containers that may require
continued adjustment of containers or delivery hose to complete a delivery. The configuration on a typical bobtail can
lead to periods of up to 5 minutes between initial meter engagement and first container filling or additionally periods
of greater than two minutes can transpire between containers being filled on a single delivery.

Addressing proposed new S.2.7, motor fuel, within the context of NFPA 58, refers to any container that has the
potential to provide propane to fuel an engine. This can include a multitude of DOT cylinders and ASME containers
that are not for the propulsion of an automobile. Current mechanical meter technology utilized in a standard propane
dispenser for the filling of portable containers, such as those utilized in NFPA 58 for motor fuel applications or those
that do power automobiles, are not capable of being equipped with a zero-set-back interlock and the technology will
not be potentially available until 2022, per meter manufacturers.

NFPA 58 does not currently explicitly allow the public to refuel its automobiles. All automobiles or other containers
must be filled by a specially trained employee. A proposed change has been introduced for consideration in the 2023
edition of NFPA 58 that would permit public refueling of automobiles as long as the dispensing system meets very
specific safety requirements, including a specialized nozzle, and is furnished with visible instructions. Upon the
acceptance of this new public refueling allowance the propane industry agrees that Zero-Setback-interlocks are
needed. These public self-service automotive dispensing systems will be listed to Underwriters Laboratories Standard
495 and will be dedicated to the filling of motor vehicles.

In view of the above information, existing dispenser systems that may only be utilized by qualified trained employees
should be permitted to continue operations with the existing meter technology and should not be required to include
Zero-Set-Back Interlocks. This should include when the dispenser is removed from one location and installed in
another, as long as the original meter remains functional. Existing cabinetry and controls utilized in a standard
dispenser cabinet generally include non-digital meters and no electronic controls with the exception of a single switch
that operates the pump. These simplistic designs are still effective and should not be prohibited from use in future
(new) installations in which the transfer process is attended by trained personnel. Limiting the scope of this section
will allow attended dispenser operations which are primarily utilized for filling of portable containers to remain
consistent in design and construction. Current use of this technology has not resulted in any known impact to the
consumer or over- charge situations. The term “self-operated” is used in other locations in Handbook 44 and would
include electronic dispensing devices and meters, which would then be consistent with the prior two sections that are
limited to electronic meters.

It is difficult to counter the arguments above. The sheer difficulties that a service person can encounter when a wet
hose must be carried over terrain fairly long distances between receiving containers should be sufficient justification
to approve this proposal. The counter argument to new S.2.7 would be that the customer may not be able to view the
meter to ensure it is set back to zero. The submitter requested that this be a VVoting Item in 2022.

U-Haul International, Inc.

Motor fuel, within the context of NFPA 58, refers to any container that has the potential to provide propane to fuel an
engine. This can include a multitude of DOT cylinders and ASME containers that are not for the propulsion of an
automobile. Current mechanical meter technology utilized in a standard propane dispenser for the filling of portable
containers, such as those utilized in NFPA 58 for motor fuel applications or those that do power automobiles, are not
capable of being equipped with a zero-set-back interlock and the technology will not be potentially available until
2022, per meter manufacturers.

NFPA 58 currently does not allow the public to refuel its automobiles. All automobiles or other containers must be
filled by a specially trained employee. A proposed change has been introduced for consideration in the 2023 edition
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of NFPA 58 that would permit public refueling of automobiles as long as the dispensing system meets very specific
safety requirements, including a specialized nozzle, and is furnished with visible instructions. Upon the acceptance of
this new public refueling allowance the propane industry agrees that Zero-Setback-interlocks are needed. These public
self-service automotive dispensing systems will be listed to Underwriters Laboratories Standard 495 and will be
dedicated to the filling of motor vehicles.

Most propane dispensed is for purposes other than motor-fuel. Pursuant to NFPA 58, this is accomplished by a trained
and certified employee dispensing propane, typically using mechanical meters, into cylinders and tanks. The
employee is trained and required to manually reset the meter to zero after each transaction and verify the meter is reset
prior to initiating a subsequent transaction. This has been and remains an accepted practice for dispensing
propane. This process is the industry standard for approximately 97% of all propane used in the United States. See
U.S. Department of Energy, Alterative Fuels Data Center afdc.energy.gov/fuels/propane_basics.html.

Unlike traditional motor-fuel, such as gasoline or diesel, customers cannot currently dispense propane into their
vehicles. If NFPA 58 is amended to allow customers to dispense their own propane into their vehicles and the demand
for propane as motor-fuel increases, the market will drive retailers to provide electronic customer-operated retail
motor-fuel devices to meet the demand and customer expectations for efficient and expedient fueling transactions. At
that time, the electronic customer-operated motor-fuel devices will certainly need to incorporate an automatic zero-
set-back interlock. It is simply too early in the process to effectively force mechanical retail motor-fuel devices out
of the market for such a small percentage of the retail propane market (approximately 3%).

Comments in Favor:

Regulatory:
o  Several regulators voiced support for this item, including adding the 5 minute timeout to each section.

Industry:

e  After hearing comments from the floor, the submitter understands that modifications must be made to
the item, in terms of numbering, to line up with the 2022 version of the handbook. The submitter also
now feels that a 2-minute time out may be unattainable and believes a 5 minute timeout would be
appropriate in each section.

Advisory:

Comments Against:
Regulatory:
e Aregulator voiced concern with the intent and indicated that aspects of this proposal are also included
in LPG-22.2 and he is opposed to item, except for the 5- minute timeout being applied.

Industry:

Advisory:

Neutral Comments:

Regulatory:
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Industry:

Advisory:

e NIST OWM pointed to new numbering in the 2022 version of the handbook and suggested that the
item under consideration be renumbered for accuracy. NIST OWM also noted that the automatic
timeout is currently 3 minutes in most other specifications and urged the committee to consider if it is
necessary in other applications.

Item Development:

NCWM 2022 Interim Meeting: During the committee work session, the committee reviewed a document that was
provided by the submitter with updated language and paragraph numbering, however, members of the committee
concluded the proposal was still not fully developed. The committee agreed to amend the proposal as requested by
the submitter. The committee recommended the submitter of this item work with the submitter of LPG-22.2 to
harmonize the two proposals.

Following the 2022 Interim Meeting, the submitters of this item and Item LPG-22.2 collaborated on a joint proposal
as requested. For this reason, the Committee withdrew Item LPG-22.2. See the Item under Consideration for the new
joint proposal.

For more information or to provide comment, please contact:

Bruce Swiecicki

National Propane Gas Association
815-806-9035
bswiecicki@npga.org

And

Konrad Pilatowicz
U-Haul International, Inc.
konrad pilatowicz@uhaul.com

NCWM 2022 Annual Meeting: The Committee received an update from the submitters that they oppose the item as
currently written. The submitters explained that LPG should be dispensed by a trained individual and not “customer
operated” and the adaptability for mechanical equipment is not cost effective. The submitters do not see the need for
separate requirement for vehicle fueling and bottle filling as the devices can do both and LPG motor fuel is only 3%
of the market, therefore emphasis should be placed on the predominant function. After the 2022 Interim Meeting, the
Committee received an updated document from the submitters, and the Committee used that document as the current
item under consideration. If the submitters are opposed to the item under consideration as written, the Committee as
they submit updated language to the regions for further consideration. The Committee has agreed to keep this item as
a Developing item.

NCWM 2023 Interim Meeting: The Committee heard from the submitters, Mr. Konrad Pilatowicz (U-Haul
International, INC) and Mr. Bruce Sweicicki (National Propane Gas Association) asking for the item to be withdrawn
in favor of LPG 23.1. The committee has withdrawn the item.

Regional Associations’ Comments:
WWMA 2022 Annual Meeting: Mr. Konrad Pilatowicz (U-Haul International, Inc.) — Mr. Pilatowicz commented that
the submitter intends to withdraw this item in favor of LPG-23.1.

During open hearings, the submitter confirmed their intention to withdraw this item in preference of LPG-23.1. The
WWMA S&T Committee recommends that this item be withdrawn.
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SWMA 2022 Annual Meeting: No comments were received on this item during the 2022 SWMA Annual Meeting.

This item has been replaced with LPG 23.1.
The SWMA S&T Committee recommends this item be Withdrawn.

CWMA 2022 Interim Meeting: No comments from the floor.

The CWMA S&T Committee recommends this remains a Developing item.

NEWMA 2022 Interim Meeting: Mr. Steve Timar (NY), point out that submitter requested to withdraw this item at
the WWMA meeting in favor of LPG-23.1. The Committee did not hear any other comments from the floor, nor the
submitter.

The Committee is recommending that this item with Withdrawn.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

LPG-23.1 V S.2.5. Zero-Set-Back Interlock

Source:
National Propane Gas Association and U-Haul International

Purpose:
Address practical issues that propane retailers encounter when trying to comply with the zero setback requirements
for propane stationary meters in Handbook 44.

Item under Consideration:
Amend Handbook 44, Liquefied Petroleum Gas and Anhydrous Ammonia Liquid-Measuring Devices Code as
follows:

S.2.5. Zero-Set-Back Interlock.

S.2.5.1. Zero-Set-Back Interlock, Electronic Stationary Meters (Other than Devices used Exclusively as
Stationary Retail Motor- Fuel Dispensers) and Electronic Vehicle-Mounted Meters. — A device shall be
constructed so that after an individual delivery or multiple deliveries at one location have been completed,
an automatic interlock system shall engage to prevent a subsequent delivery until the indicating element and,
if equipped, recording element have been returned to their zero positions.

[Nonretroactive as January 1, 2021]
(Added 2019) (Amended 2021)

Note: Analog (Mechanical) devices used for multiple purposes other than exclusively for Retail Motor
Fuel Dispensing are exempt. Any devices used exclusively for Stationary Retail Motor-Fuel dispensing
are subject to S.2.5.2.

(Added 20XX)

S.2.5.2. Zero-Set-Back Interlock for Devices Used Exclusively as _Stationary Retail Motor-
Fuel Devices. — A device shall be constructed so that:
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(a) after a delivery cycle has been completed by moving the starting lever to any position that shuts off the
device, an automatic interlock prevents a subsequent delivery until the indicating elements and recording
elements, if the device is equipped and activated to record, have been returned to their zero positions;

(b) the discharge nozzle cannot be returned to its designed hanging position (that is, any position where the
tip of the nozzle is placed in its designed receptacle and the lock can be inserted) until the starting lever is in
its designed shut-off position and the zero-set-back interlock has been engaged; and

(c) in asystem with more than one dispenser supplied by a single pump, an effective automatic control valve
in each dispenser prevents product from being delivered until the indicating elements on that dispenser are
in a correct zero position.

[Nonretroactive as of January 1, 2017]
(Added 2016)

Previous Action:
2023: New Item

Original Justification:

This proposal reflects the intent of U-Haul International, Inc. and the National Propane Gas Association’s Technology,
Standards and Safety Committee, a volunteer organization comprised of 2500+ members, including propane retail
marketers and others providing products or services to the propane industry.

The intent behind enacting the current version of S.2.5.2 was to create consistency among motor-fuel devices used for
all products. This proposal strikes a balance between a consistent standard for retail motor-fuel devices and the diverse
applications and industry standard for dispensing LP-Gas. To that end, this proposal addresses only those devices
used exclusively for retail motor-fuel transfer. Multi-use LP-Gas devices that are used for the filling motor-fuel and
other containers, including grill cylinders, forklift cylinders, cylinders used on recreational vehicles and even motor
fuel containers, are covered by S.2.5.1.

Most LP-Gas dispensed is for purposes other than motor-fuel. (Less than 3% of all LP-Gas used in the United States
is used for transportation. See U.S. Department of Energy, Alternative Fuels Data Center
afdc.energy.gov/fuels/propane_basics.html.) Pursuant to NFPA 58, this is accomplished by a trained and certified
employee dispensing LP-Gas, typically using analog (mechanical) meters, into cylinders and tanks. The analog
(mechanical) meters are safe and effective, and most notably exempt from the zero-set-back requirement because
S.2.5.1 only applies to electronic devices. Clearly, Handbook 44 recognizes this reality as S.2.5.1 does not require that
all LP-Gas dispensers have zero-set-back interlocks, only electronic devices. S2.5.1 is most appropriate because
currently there is no readily available technology that can be used to retrofit an analog device. When looked at from
a cost/benefit perspective, one has to question the expense of replacing an analog device with an electronic device at
a location that mostly serves portable cylinders and not motor vehicle tanks when LP-Gas’s use is so limited in
transportation.

Furthermore, NFPA 58 currently does not allow the public to refuel its LP-Gas powered motor vehicles. All motor
vehicles or other containers must be filled by a specially trained employee. A proposed change has been introduced
for consideration in the 2023 edition of NFPA 58 that would permit public refueling of motor vehicles as long as the
dispensing system meets very specific safety requirements, including a specialized nozzle, and is furnished with visible
instructions. Upon the acceptance of this new public refueling allowance, the LP-Gas industry agrees that Zero-
Setback-interlocks are needed. These public, self-service motor vehicle dispensing systems will be listed to
Underwriters Laboratories Standard 495 and will be dedicated to the filling of motor vehicles.

For the minimal amount of retail motor fuel customers that a typical LP-Gas dispenser serves, both U-Haul and NPGA
feel that this proposal represents the most equitable approach to date for balancing the need to ensure fair transactions
and consistent standards with how the LP-Gas industry currently dispenses LP-Gas and LP-Gas’s future transportation
applications as envisioned by the proposed changes to NFPA 58 without conducting costly industry-wide retrofits of
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existing, functioning multi-use equipment. Handbook 44 needs to work with industry to make technical standards
economically feasible lest it risk the advancement of LP-Gas as a viable and clean motor-fuel.

One continually occurring objection is that there would be no protection for the consumer without a zero-set-back
feature on retail motor fuel devices. That really isn’t the case, however, as the customer always has the option to check
the dispenser and meter before the filling process begins to verify that it is starting at zero.

The submitter requested that this be a VVoting item.
Comments in Favor:

Regulatory:

e 2023 Interim: Kevin Schnepp (California Division of Measurement Standards) supports item.

e 2023 Interim: Scott Simmons (Colorado Division of Qil and Public Safety) supports item with editorial
changes recommended.

Industry:

e 2023 Interim: Konrad Pilatowicz (U-Haul International, INC) asked for the item to be moved
forwarded as voting.

e 2023 Interim: Mr. Bruce Sweicicki (National Propane Gas Association) asked for the item to be moved
forwarded as voting.

e 2023 Interim: Mr. Wes Strawn (Red Seal Measurement) sent an amendment to the committee with
updated wording.

e 2023 Interim: Dmitri Karimov (Advanced Flow Solutions dba Liquid Controls) supports as a voting
item with proposed changes from Mr. Strawn.

Advisory:

Comments Against:

Regulatory:

Industry:

Advisory:

Neutral Comments:

Regulatory:

Industry:

]
Advisory:

e 2023 Interim: Mrs. Tina Butcher (NIST) stated part of the problem is the look and feel of these
systems is different from that of the RMF dispensers.
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Item Development:
NCWM 2023 Interim Meeting: The committee heard comments from the floor in support of the changes submitted
by Mr. Strawn (Red Seal) and has modified the item by adding the following note to S.2.5.1.:

Note: Analog (Mechanical) devices used for multiple purposes other than exclusively for Retail Motor
Fuel Dispensing are exempt. Any devices used exclusively for Stationary Retail Motor-Fuel dispensing
are subject to S.2.5.2.

The committee did not agree with striking “(Other than Stationary Retail Motor Fuel Dispensers)” from the title of
S.2.5.1. and the title remains unchanged. With the modifications, the committee believes this item is fully developed
and has assigned it a voting status.

Regional Associations’ Comments:

WWMA 2022 Annual Meeting: Mr. Konrad Pilatowicz (U-Haul International, Inc.) — Stated that Section 2.5.1 gives
the general rule regarding the zero set back interlocks and that allows for manual and electronic meters to not meet
the same standard which makes perfect sense. Section 2.5.2 refers to motor fuel dispensing devices and the word
electronic is missing from the title. The changes address NIST and industry concerns. He asked that this be a voting
item at the National meeting.

Mr. Scott Simmons (Colorado Division of Oil and Public Safety) — Was in support of this item for voting.

During open hearings, comments were heard supporting a voting status. The WWMA S&T Committee believes that
this item has merit, is fully developed, and recommends that this item be assigned a voting status.

SWMA 2022 Annual Meeting: No comments were received on this item during the 2022 SWMA Annual Meeting.

The SWMA S&T Committee recommends this item move forward as a Voting Item.

CWMA 2022 Interim Meeting: No comments from the floor.

The CWMA S&T Committee recommends this as a Developing item. The Committee has concerns regarding a
consumer/customer starting a delivery when the device is not on zero.

NEWMA 2022 Interim Meeting: No comments. No comments were heard from the floor. The Committee does not
have a recommendation as to the status of this item.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

LPG-23.2 \V S.2.6. Automatic Timeout.

Source:
National Propane Gas Association

Purpose:
Address practical issues that propane marketers encounter when trying to comply with the zero setback requirements
for propane stationary and truck-mounted meters in Handbook 44.

Item under Consideration:
Amend Handbook 44, LPG and Anhydrous Ammonia Liquid-Measuring Devices as follows:

S.2.6. Automatic Timeout.
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S.2.6.1. Electronic Stationary (Other than Stationary Retail Motor-Fuel Dispensers) and-Electronic
Vehicle-Mounted-Meters. — For individual deliveries, if there is no product flow for three minutes the
transaction must be completed before additional product flow is allowed. The three-minute timeout shall be
a sealable feature on an indicator.

[Nonretroactive as of January 1, 2021]

(Added 2021) (Amended 20XX)

S.2.6.2. Automatic Timeout Pay-at-Pump Retail Motor-Fuel Devices — Once a device has been
authorized, it must deauthorize within three minutes if not activated. Reauthorization of the device must be
performed before any product can be dispensed. If the time limit to deauthorize the device is
programmable, it shall not accept an entry greater than three minutes.

[Nonretroactive as of January 1, 2022]
(Added 2021)

S.2.6.3. Electronic Vehicle-Mounted Meters. — For individual deliveries, if there is no product flow for
five minutes the transaction must be completed before additional product flow is allowed. The five-
minute timeout shall be a sealable feature on the indicator.

(Added 20XX)

Previous Action:
2023: New Item

Original Justification:

This proposal was developed by the National Propane Gas Association’s Technology, Standards and Safety
Committee, a volunteer organization comprised of 2500+ members, including propane retail marketers and others
providing products or services to the propane industry.

In S.2.6.1, the removal of the vehicle mounted meters from this three-minute requirement is necessary as the initiation
of a vehicle mounted meter is performed at the truck prior to moving the delivery hose to the customer tank, sometimes
as far as 150 feet from the meter, or in installations with multiple containers that may require continued adjustment of
containers or delivery hose to complete a delivery. This configuration can lead to periods of up to 5 minutes between
initial meter engagement and first container filling or between containers being filled on a single delivery.

In revised S.2.6, we are proposing that vehicle mounted meters be allowed periods between meter engagement and
product flow of greater than 2 minutes prior to automated time out initiation. A five-minute period is more practical
as the initiation of a vehicle mounted meter is performed at the truck prior to moving the delivery hose to the customer
tank, sometimes as far as 150 feet from the meter, or in installations with multiple containers that may require
continued adjustments of containers or delivery hose to complete a delivery. The configuration on a typical bobtail
can lead to periods of up to 5 minutes between initial meter engagement and first container filling or additionally
periods of greater than two minutes can transpire between containers being filled on a single delivery.

The submitter acknowledged that the opposition may feel that the change enacted from two to three minutes for the
timeout is sufficient. However, it is not. Some sources say the average age of drivers in the propane industry is mid-
50’s. Those folks do not move as quickly or nimbly as much younger drivers.
The submitter requested that this be a VVoting item.
Comments in Favor:

Regulatory:

e 2023 Interim: Scott Simmons (Colorado Division of Oil and Public Safety) agreed with Mr. Swiecicki.
He asks for everyone to think about a delivery driver having to wade through snow to deliver the
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propane. Five minutes is not something that should be a problem and it would be very helpful to the
driver.

e 2023 Interim: Kevin Schnepp (California Division of Measurement Standards) supports item as voting.
Pointed out that the last sentence should be “an” not “and”.

Industry:
e 2023 Interim: Bruce Swiecicki (National Propane Gas Association) asked the committee for item to be
voting status. The 5-minute timeout would be helpful.

Advisory:

Comments Against:

Regulatory:

Industry:

Advisory:

Neutral Comments:

Regulatory:

Industry:

Advisory:

Item Development:
NCWM 2023 Interim Meeting: The committee believes this item is fully developed with the change of “a” to “the” in
paragraph S.2.6.3. and has assigned it a voting status.

Regional Associations’ Comments:

WWMA 2022 Annual Meeting: Mr. Scott Simmons (Colorado Division of Oil and Public Safety) — Was in support
of this item for voting. From the bobtail delivery driver perspective this makes sense. The automatic timeout will be
beneficial. He did not see any detriment.

Mr. Kevin Schnepp (State of California, Division of Measurement Standards) - Agreed with Mr. Simmons’ comments.

During open hearings, comments were heard supporting a voting status. The WWMA S&T Committee believes that
this item has merit, is fully developed, and recommends that this item be assigned a voting status.

SWMA 2022 Annual Meeting: No comments were received on this item during the 2022 SWMA Annual Meeting.

The SWMA S&T Committee recommends this item move forward as a Voting Item.
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No comments from the floor.

The CWMA S&T Committee recommends this item be withdrawn.
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NEWMA 2022 Interim Meeting: No comments were heard from the floor. The Committee does not have a

recommendation as to the status of this item.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

MLK - MILK METERS

MLK-23.2 A  Table T.1. Tolerances for Milk Meters

Source:

Milk Meter Tolerances Task Group

Purpose:

Eliminate the current tolerance structure of a decreasing permissible tolerance allowance as the size of the test draft

increases.

Item Under Consideration:

Amend Handbook 44, Milk Meters Code, as follows:

T.2. Tolerance Values. — Tolerances shall be as shown in Table 1. Tolerances for Milk Meters.

(Amended 1989, 20XX)

ﬁjm“%%g

%fzﬁxfx§§

Tablel.
Tolerances for Milk Meters

Acceptance Tolerance

Maintenance Tolerance

Complete Measuring

0] (0)
Svstem 0.5% 0.5%
Meter Only 0.3% 0.3%
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(Amended 20XX)

Previous Action:
2023: New ltem

Original Justification:

This is a companion item to VTM-20.2 [Vehicle Mounted Milk Meters] currently being considered. It would be logical
to block these two items as the data and discussion for changes to both Handbook 44 sections will be identical. This
proposal is being made to eliminate the current tolerance structure of a decreasing permissible tolerance allowance as
the size of the test draft increases. The proposed changes are identical to the current tolerance structure in the
international community that follow OIML R-117. Without the changes to the tolerances, it would be possible for a
device to be within tolerance at small test drafts and be out of tolerance for larger test drafts that are more representative
of a typical delivery.

If OIML tolerances are adopted, the tolerances that are currently in place may increase at larger test drafts.
Requested Status by Submitter: Voting Item
Comments in Favor:
Regulatory:
e 2023 Interim: Mr. Matt Curran (Florida Department of Agriculture and Consumer Services)
recommended item be blocked with VTM 20.2.
e 2023 Interim: Mr. Kevin Schnepp (California Division of Measurement Standards) Agreed with Mr.

Curran.

Industry:

Advisory:
e 2023 Interim: Ms. Tina Butcher (OWM/NIST) saw no issues with blocking the item.

Comments Against:

Regulatory:

Industry:

Advisory:

Neutral Comments:

Regulatory:

Industry:

Advisory:
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Item Development:
NCWM 2023 Interim Meeting: The committee decided to leave this item as assigned status and hopes a new task
group chair steps forward.

Regional Associations’ Comments:
WWMA 2022 Annual Meeting: Mr. Michael Keilty (Endress+Hauser) — Wanted to alert the committee that the
Chairman of the Task Group no longer works for the State of Kansas, leaving a vacancy for the Chair position.

Mr. Matt Douglas (State of California, Division of Measurement Standards) — Recommended that this be combined
with VTM-20.2 and recommended assignment to the Milk Meter Tolerance Task Group.

In the original justification, the submitter recommended that this item be blocked with VTM-20.2. The WWMA S&T
Committee recommends that this item be assigned to the Milk Meter Tolerance Task Group and that this item be
blocked with VTM-20.2.

SWMA 2022 Annual Meeting: Dr. Curran, State of Florida, stated that he opposed raising the tolerances to
accommodate this new device.

No comments were received from the Milk Meter Tolerance Task Group.
The SWMA S&T Committee recommends this item be Assigned to the Milk Meter Tolerance Task Group.
CWMA 2022 Interim Meeting: Doug Musick — Kansas, The current tolerance table has a specified tolerance for a

specified draft size. The percentage calculations for them do not match. The percentage tolerance changes for the same
meter based on draft size. Updating the tolerance will make it uniform with other liquid tolerance tables.

Michael Keilty — Endress+Hauser, The sizes of provers for this testing are not common. They are difficult to find.
The CWMA S&T Committee believes this item is fully developed and recommends voting status.

NEWMA 2022 Interim Meeting: No comments were heard from the floor. The Committee does not have a
recommendation as to the status of this item.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

MFM — MASS FLOW METERS

MFM-15.1 \Y N.3. Test Drafts.

Previously MFM-2

Note: In 2019 this item was combined with Block 1 “Terminology For Testing Standards” and other items that
addressed terminology for standards and the use of “master meters.” Based on comments heard during the 2021
Annual Meeting, the S&T Committee recommended that all items that were combined with Block 1 “Terminology For
Testing Standards” that originally appeared as a separate item or a separate block of items on the S&T agenda prior
to 2019, be removed from Block 1 “Terminology For Testing Standards” and appear as originally presented.

Item MFM-15.1 was removed from Block 1 “Terminology For Testing Standards” and now appears as a separate
item on the 2022 Interim Meeting agenda.
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Source:
Endress + Hauser Flowtec AG USA

Item Under Consideration:
Amend Handbook 44, Mass Flow Meters Code as follows:

N.3. Test Drafts.

N.3.1. Minimum Test — The minimum test shall be one test draft at the maximum flow rate of the installation
and one test draft at the minimum flow rate. More tests may be performed at these or other flow rates. (Also
see T.3. Repeatability.)

(Amended 20XX)

N.3.2. Field Standard Meter Test. — The minimum quantity for any test draft shall be equal to or
greater than the amount delivered in one minute at the flow rate being tested except for tests of the
minimum measured quantity specified for the meter.

(Added 20XX)

Background/Discussion:
This item has been assigned to the submitter for further development. For more information or to provide comment,
please contact:

Mr. Michael Keilty
Endress + Hauser Flowtec AG USA
970-586-2122, michael.keilty@us.endress.com

The use of transfer standards is recognized in Code sections 3.34 Cryogenic Liquid-Measuring Devices Code and 3.38
Carbon Dioxide Liquid-Measuring Devices Code and 3.39 Hydrogen Gas-Measuring Devices — Tentative Code.
Transfer standard is only defined for testing cryogenic liquid measuring devices. It has been pointed out that the term
transfer standard is not correct and that field reference standard meters may be more appropriate. See new the item
under consideration, updated on September 8, 2017.

Field evaluation of LPG meters and CNG dispensers and LNG dispensers is very difficult using volumetric and
gravimetric field standards and methods. The tolerances for these applications are such that using field reference
standard meters are more efficient and safer. With CNG and LNG and LPG applications, the field reference standard
meters are placed in-line with the delivery system as it is used to fill tanks and vehicles. The use of field reference
standard meters eliminates return to storage issues. The use of field reference standard meters is easier and faster
compared to the use of traditional field standards. The cost of using field reference standard meters and transporting
them is much less than the cost of traditional field provers and standards.

Recognition in Handbook 44 will enable States to allow field reference standard meters to place systems into service
and for field enforcement.

Volumetric field provers and gravimetric field proving are susceptible to environmental influences. The State of
Colorado uses a field reference standard meter to test propane delivery truck meters. The State of Nebraska has used
a field reference standard meter to test agricultural chemical meters. Other States have asked that there be recognition
in HB44 in order for their State to allow the use of field reference standard meters.

In some applications, field reference standard meters are not more accurate than the meters used in the application.
For that reason, longer test drafts and possibly more tests may need to be run.

The State of California is purported to have conducted a short study of field reference standard meters in the past. The
conclusion did not lead to wide adoption of the practice.
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Section 3.37 Mass Flow Meters user requirement U.R.3.8. Return of Product to Storage, Retail Compressed Natural
Gas Dispensers requires that the natural gas which is delivered into the test container must be returned to storage. This
is difficult and most often not complied with when the test vessel contents are released to atmosphere. States often
have difficulties in remote locations finding suitable field reference equipment.

In the fall of 2016, Mr. Keilty provided an update to the Item under Consideration. That update appears in the agenda.
The previous proposed Item under Consideration was as follows:

N.3. Test Drafts.

N.3.1 Minimum Test — Test drafts should be equal to at least the amount delivered by the device in one
minute at its normal discharge rate.

(Amended 1982)

N.3.2. Transfer Standard Test. — When comparing a meter with a calibrated transfer standard, the
test draft shall be equal to at least the amount delivered by the device in 2 minutes at its maximum

discharge rate.

The submitter recommends that NIST update EPO 28 for CNG dispensers and EPO 26 for LPG Liquid Measuring
Systems to include transfer standard meter tests. NIST Publication R 105-4 should also be revised to specifically
address the transfer standard meter and the requirements for use.

The S&T Committee might also consider amending Sections 3.30 Liquid-Measuring Devices Code and 3.31 Vehicle-
Tank Meters Code to allow transfer standard meters.

The Committee received written comments on all items in Block 4 and Block 5, as well as LPG-4 and MFM-2
emphasizing the need for there to be more study and discussion of the issues to assess the ramifications of all the
proposed changes. The Committee also received written comments from the SMA that it looks forward to further
information on these items and stating that it is important to be consistent in our use of terms across multiple sections
of Handbook 44. The Committee agreed to carryover this group of items on its 2019 agenda to allow for further
discussion and development of these proposals.

NCWM 2019 Interim Meeting: The S&T Committee decided to combine the items on the agenda dealing with the
issue of transfer standard (including items already combined into blocks) into one block. Block 1 (New) of the Interim
Meeting report now includes GEN-3, Block 1 (original items from the 2019 interim agenda that appeared under Block
1), Block 2, LPG-3, and MFM-5, which were all separate items and blocks of items on the S&T Committee’s 2019
Interim Meeting agenda (NCWM Publication 15). Agenda items GEN-3, Block 1, Block 2, LPG-3, and MFM-5 are
listed separately on the Interim agenda with a note added beneath each individual item referring the reader to the New
Bl items. All items under this New B1 have retained the same numbering system for ease in referring to the appendix
for discussion on each item.

NCWM 2019 Annual Meeting: Mr. Brett Gurney (NCWM Chairman) commented regarding the formation of a Task
Group assigned to further develop this block proposal. The TG is charged with providing definitions for various types
of standards (transfer, field, reference, etc.) as well as the criteria to be met by these types of standards. The completion
date given to the TG is July 2021. The Committee agreed to the Assigned status for this block of items and looks
forward to hearing updates from the TG. The Chair of the task group was:

Mr. Jason Glass
Kentucky Department of Agriculture
502-573-0282, jason.glass@Kky.gov

NCWM 2020 Interim Meeting: Field Standard TG Chair, Jason Glass reported that the Task Group met prior to the
Interim meeting and has begun discussion of the items under Block 1. Mr. Glass stated that bi-weekly teleconference
meetings were scheduled and that the group was optimistic but had significant work to accomplish.
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Mr. Russ Vires (SMA) supports the Scale item, SCL 18.1; in this block, Mr. Dimitri Karimov (Meter Manufacturers
Association) supports the Task Group activities, Ms. Tina Butcher was encouraged with the progress on terminology
and provided an update on the Mass Flow Meter testing reporting that field testing was conducted October 28 to
November 1, 2019 and that State and Industry participation included Colorado, Florida, Oregon, Emerson, and Tulsa
Gas Technology.

Mr. Kurt Floren (Los Angeles Co., CA) raised concerns with GEN-19.1. regarding the definition of “Standard, Field”
and its reference to “stable” standards and how long a standard is expected to be stable, which is typically 1-year, for
which he believes should be longer. Mr. Floren also questioned the statement in the definition “tested over a range of
environmental and operational conditions that the measuring devices is used...” Mr. Floren noted that he was unsure
if all laboratories will have the capabilities to test over this wide range of conditions. Mr. Floren also expressed
concerns with the definition “Standard, Transfer” citing that this standard may not meet the fundamental
considerations requirement for standards over a long period of time or wide range of environmental conditions.

Mr. Steve Harrington (OR) echoed Mr. Floren’s comments. Field Standard TG Chair Glass responded that these are
concerns of the TG and these issues will be discussed and considered as the TG develops these items.

During the Committee’s work session, the Committee agreed that this item should remain an Assigned item.

NCWM 2021 Interim Meeting: NCWM Field Standard TG Chair, Mr. Jason Glass (KY) provided an update on the
Task Group activities. Mr. Glass reported that the field standard Task Group is following the activities of the NIST
Master Meter Project and that the Task Group reviewed API specifications for use of master meters as a standard and
a test protocol that will be used to ensure uniformity in collecting data on master meters used as field standards. Mr.
Glass also reported that the TG does not have a recommendation for this item. Mr. Glass also reported that he would
be stepping down as the TG Chair. Mr. Mike Keilty (Endress+Hauser AG) thanked Chair Glass and the TG for their
work and requested that Block 1, LPG-15.1, N.3. and Block 1 MFM-15.1, N.3 be removed from Block 1 items and to
allow those items to move forward separate from the other Block 1 Items. Mr. Keilty stated that similar language was
added to the Hydrogen code and that the proposed language in LPG-15.1 N.3. and MFM-15.1, N.3 will allow for the
recognition of master meters as field standards. Mr. Henry Oppermann (W&M Consulting), stated that data is needed
to ensure that master meters can be used over a range of conditions. Mr. Bob Murnane (Seraphin) stated that
jurisdictions have the ability to use meters and that Block 1 LPG-15.1, N.3 and Block 1 MM-15.1, N.3 should remain
in Block 1 until data is available to support the use of master meters as a standard. Mr. Keilty mentioned that there
has been useful dialog regarding master meters in the TG, but that he is concerned that the TG is not close to deciding
and he expressed concerns with the TG’s focus on the NIST Master Meter Project. Ms. Tina Butcher (NIST OWM)
provided an update on the NIST Master Meter Project and noted that States have the regulatory powers to accept or
reject a standard. She also mentioned that NIST is working with States to collect data needed to assess master meters
and preliminary testing was conducted and data was collected on CNG at Tulsa Gas Technology’s facility in fall 2019.
Ms. Diane Lee (NIST OWM) noted that NIST OWM feels that it is premature to add more language to the NIST
Handbook 44 on master meters without data to support its use.

During the Committee’s work session, the Committee agreed to keeps all items in Block 1 and that this item should
remain with an Assigned status.

NCWM 2021 Annual Meeting: Mr. Glass reported that he would be stepping down as the Field Standard TG Chair.
The Committee heard updates from members of the Task Group during open hearings. Mr. Michael Keilty noted that
two of the items had been on the agenda since 2015 and requested that they be removed from the block and
recommended recognizing the use of master meters. Other comments were to keep the items together until data is
analyzed from the NIST Field Reference Standard Work Group to support the use of master meters but that if some
items were removed from the block, all items should be removed from the block. Based on comments heard during
the 2021 Annual Meeting, the S&T Committee recommended that all items that were included in Block 1
“Terminology For Testing Standards” that originally appeared as a separate item or a separate block of items on the
S&T agenda in and prior to 2019, be removed from Block 1 “Terminology For Testing Standards” and appear as
originally presented.

S&T - 318



B WN P

[op}

O 00 N

10

12
13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35

36
37
38
39
40
41

42
43
44
45

S&T 2023 Interim Meeting Report

During the 2021 Committee work session the Committee recognized that the Task Group has accomplished all it is
able to at this point and is recommending the Task Group be disbanded and will make said recommendation to the
NCWM Chairman. The Committee agreed to break all items in Block 1 into individual items and designate them all
as Developing. The Committee thanks the Task Group and its members for their work.

NCWM 2022 Interim Meeting: Item under consideration presented to 2022 NCWM Interim meeting as:

N.3. Test Drafts.

N.3.1 Minimum Test — The minimum test shall be one test draft at the maximum flow rate of the installation
and one test draft at the minimum flow rate. More tests may be performed at these or other flow rates. (See
T.3. Repeatability.)

(Amended 1982_and 20XX))

N.3.2. Field Reference Standard Meter Test. — The minimum quantity for any test draft shall be equal
to or greater than the amount delivered in one minute at the flow rate being tested.

(Added 20XX)

Mr. Keilty shared a presentation on field standard meters during open hearings relevant to both MFM 15.1 and LPG
15.1. The intent of the presentation was to describe initial and ongoing calibration traceability, compare OIML
tolerances vs NIST Handbook 44, describe the benefits and show example. An abbreviated copy of the presentation
is available on the NCWM website in the interim meeting documents archive. Mr. Keilty commented that he believes
MFM 15.1 and LPG 15.1 are fully developed and should receive voting status for the annual meeting. He has updated
the proposal to exclude the term “reference” from “field reference standard meter test”, as shown above. He requests
that the committee provide specific guidance if a developing status is assigned. A comment from industry (Bob
Murnane — Seraphin) stated that N.3.2 in the proposal conflicts with the current code which states normal test drafts
must be at least one minute at the maximum discharge flow rate of installation conditions. The current wording allows
for a test to be conducted at any flow rate for one minute. There was concern from a regulator (Charles Stutesman,
Kansas) echoing these concerns. Diane Lee (NIST) requested that more data be made available so that NIST is able
to compare worldwide data against test data compiled within the US by NIST. Mahesh Albuquerque (Colorado)
expressed support for this item to receive voting status. Marc Butler (Emerson Micro Motion) expressed confusion at
the two notes, thinking that perhaps they conflicted with each other; are they both needed or are they independent?
Tina Butcher (NIST) expressed that she recognizes the use and importance of master meters, but is concerned with
the purpose of this item. Tina suggests that the statement for use be reworked as test draft criteria is so critical. Tina
recommended and offered NIST OWM assistance on this item.

During the S&T Committee work session, the committee recognized the submitters desire that a voting status be
recommended but determined that there were too many concerns and confusion expressed. The committee
recommends that the submitter develop the item further by aligning language to existing language in Handbook 44,
clarifying the purpose to help avoid confusion of the new code on new equipment, and reaching out to NIST OWM
or other industry or regulatory officials for feedback.

2022 NCWM Annual Meeting: The committee heard comments from, Michael Keilty with Endress+Hauser Flow
USA, the submitter of the item. The submitter voiced frustration that this item was developing because two regions
(SWMA and CWMA) recommended it as voting and the WWMA recommended withdrawal without a reason. The
submitter testified that at one regional meeting a jurisdiction gave a presentation on how easy the technology was to
use. He fails to understand some groups show opposition to this item. He ask that the item be moved to voting at the
next meeting and urged states to support it. The submitter also provided written comments to the committee.

NCWM 2023 Interim Meeting: The S&T Committee combined this item and other related items for discussion
purposes only. During opening hearings, the committee heard comments of support for the time to move forward as
voting. Mr. Michael Keilty (Endress + Hauser) Regarding LPG-15.1 and MFM-15.1, he believes the meters can and
will meet requirements and supports item as voting. Mr. Bob Murnane (Seraphin Test Measure) — he also supports
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MFM-15.1 as voting item. Mrs. Tina Butcher (OWM/NIST) stated NIST has provided written technical analysis. The
parties have met and come to an agreement. With changes that have been made and being proposed, she believes all
6 items ready for a vote. She commented that the changes to LPG-15.1 and MFM-15.1 clarify how they will apply,
and they will serve the community. The committee removed the word “Reference” from N.3.2. and has moved the
item forward as voting.

Regional Associations’ Comments:

WWMA 2022 Annual Meeting: Mr. Robert Murnane (Seraphin Test Measure Company) — Asked what does adding
the language do? What data has been provided to support the change to 1 minute? Is it acceptable for Weights and
Measures Officials to be prohibited from testing mass flow meters using any draft size equal to or greater than the
MMQ over the range of flow rates? Currently code allows for conducting tests specified by the manufacture of the
meter. This proposal would increase the size of the drafts. Will HB44 have to be changed every time a new field
standard is introduced? The proposed item is not necessary and requests that this item be withdrawn from
consideration.

Mr. Jan Konijnenburg (NIST Associate) — Stated: the position of NIST OWM: the purpose of this item (and LPG-
15.1) is better addressed in Block 8 and opposes this item as it is written.

Mr. Michael Keilty (Endress+Hauser) — Commented on Mr. Murnane’s comments: Mr. Murnane has submitted
comments in June and Mr. Keilty wants to respond to those comments. Whenever there is a new technology, we must
write codes. It is appropriate to make changes to HB44. You have to refer to HB44 to see if a meter is acceptable.
These devices will be traceable and vetted by the director or meteorologist. The MMQ test is not done normally. |
looked at the certificates that were issued and 3 of the certificates are for the same meter, used by two companies in
the U.S. it is impractical and unsafe to try to collect an MMQ sample at the maximum flow rate. | will forward my
comments to the committee in an email. Recommends that this item move forward as a voting item.

Mr. Scott Wagner (State of Colorado) — Commented on section N.3.2. transfer test, the concern is that the 2-minute
test draft might affect the EPO for testing CNG meters and would make it restrictive.

MR. Robert Murnane (Seraphin Test Measure Company) — Stated: How does the item support the purpose? An MMQ
test would be prohibited by this code amendment. The test equipment available will change the volume of the test
draft.

Mr. Matt Douglas (State of California, Division of Measurement Standards) — Stated: | do not think this language is
helpful. This item has been on the agenda for 8 years and recommends this item be withdrawn.

During open hearings, the committee heard conflicting comments including that the purpose of this item is better
addressed in Block 8. WWMA S&T Committee recommended this item for withdrawal, along with the
recommendation that the submitter combine their efforts with the submitters of Block 8.

During the voting session comments were received from membership. The submitter requested that the committee
reconsider the recommended withdrawal status and to please leave the item with the current developing status.

Based on the comments heard, the committee entered deliberations. During deliberations, it was determined that the
item was fully developed, and the submitter had nothing further to add. The committee concluded that the item should
remain with the recommendation for withdrawal.

SWMA 2022 Annual Meeting: Mr. Keilty, Endress+Hauser, stated that the purpose statement was left out of the
proposal when it moved from Block 8. It has now been added. He also submitted new language for N.3.2.

N.3.2. Field Standard Meter Test.-The minimum quantity for any test draft shall be equal to or greater
than the amount delivered in one minute at the flow rate being tested except for tests of the minimum
measured guantity specified for the meter.

S&T - 320



B wnN

O O oo~ Ol

12
13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37
38

39
40

S&T 2023 Interim Meeting Report

The SWMA S&T Committee recommends this item move forward as a VVoting Item with the language above included.

CWMA 2022 Interim Meeting: Michael Keilty — Endress+Hauser, Recollection that CWMA recommended this as a
voting item for the 2022 National. In May CWMA voted and approved this item. Larger drafts than 1 minute can be
used.

Bob Murnane — Seraphin, Purpose statement does not align with proposed change to N.3. Numerous meters already
approved under fundamental considerations, i.e.: the authority lies with the Director to approve devices. Why is the
test draft being changed? Regulators must be able to choose whatever draft size they want, specifically for Mass Flow
Meters. If the Minimum Measured Quantity is greater than one minute of flow, then some mass flow meters would
require larger draft sizes. Several NTEP CCs were referenced in which the MMQ is less than one minute of flow,
which would conflict with testing the MMQ.

Craig VanBuren — Michigan, Suggest change in verbiage to address the MMQ / one minute of flow conflict.

The CWMA S&T Committee believes this item is fully developed and recommends voting status. The Committee also
believes this should be added to Block 1.

NEWMA 2022 Interim Meeting: Mr. Michael Keilty (Endress Hauser) commented that he introduced this item in
2014 and there has been much documentation and discussion. The goal was to introduce field standard meters and
small draft size benefit. Mr. Keilty indicated that he polled some states and he believes that having language in HB44
would enable those states to use field standard meters. Mr. Keilty also noted that he has submitted a letter to the
NEWAM S&T Chairman with changes to the purpose statement and other modifications to the language and
recommends a voting status. Mr. Bob Murnane (Seraphin Test Measure) asked what changed in the purpose statement
and it was shared with the body. Mr. Murnane commented that he believes the Fundamental Considerations already
allows State Directors to use field standards and pointed to language in Block 8 that would reinforce that. Mr. Murnane
also believes there is an issue with a 1-minute test. Mr. Murnane does not believe this item is needed and urged that
submitter to work with submitters of Block 8. Mr. Keilty stated that whenever new technology is available, the
conference allows them to be used. He believes the language in this item facilitates the testing of systems already in
place and allows 1 minute test to be sufficient. He pointed out that SWMA has voted twice to pass, as has CWMA.
Mr. Henry Opperman (W&M Consulting) commented that the Fundamental Considerations allows recognition of
other standards that perform at the level of field standards. He questions how we prove that a field standard meets the
requirements in the Fundamental Considerations. Even if used, it is still not clear how the states determined they meet
the requirements. Ms. Diane Lee (NIST-OWM) commented that NIST is doing additional research on test draft
paragraphs. If the purpose of this item is that master meters can be used, it’s always been addressed in Fundamental
Considerations that State Directors can accept anything. Ms. Lee noted that Block 8 is just clarifying what is needed
for selection of appropriate standards. Mr. Murnane indicated that he also called states referenced by Keilty and they
are using the Fundamental Considerations for field standards. Mr. Jim Willis (NY) believes this item is redundant,
noted that as a Director, he already has the authority through Fundamental Consideration, and recommends
withdrawal. Mr. John McGuire (NJ), Mr. Walt Remmert (PA), Mr. James Cassidy (MA) and Mr. Lou Sakin
(Holliston, MA) all recommended withdrawal of this item.

After hearing comments from the body, the Committee agrees with the commenters that this item does not have merit
and is redundant in nature. The Committee is recommending that this item be Withdrawn.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.
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HGM - HYDROGEN GAS-MEASURING DEVICES

HGM-23.1 D UR.3.8. Safety Requirement

Source:
Quong and Associates, Inc.

Purpose:
Add safety requirement for hydrogen gas measuring devices.

Item under Consideration:
Amend Handbook 44 Hydrogen Gas-Metering Devices Code as follows:

UR 3.8 Safety Requirement —All hydrogen gas-measuring devices subject to this code shall maintain
verification of testing demonstrating conformance with the latest version of SAE J2601 Fuel Protocols for
Light Duty Gaseous Hydrogen Surface Vehicles, as determined by the latest version of ANSI/CSA HGV 4.3
“Test Methods for Hydrogen Fueling Parameter Evaluation.

(Nonretroactive as of January 1, 10XX)

Previous Action:
2023: New ltem

Original Justification:

The proper fueling of hydrogen vehicles is critical to ensure that the vehicle and high pressure tank is not damaged.
Unlike other gases, such as compressed natural gas, hydrogen heats as a vehicle is fueled due to the reverse Joule-
Thompson effect. This means that the fueling rate and temperature of the hydrogen must be carefully controlled, or
damage can occur to the vehicle hydrogen tanks. The hydrogen industry has done considerable work in developing
standard fueling protocols in SAE J2601 (https://www.sae.org/standards/content/j2601 202005/) and validation
methods in ANSI/CSA HGV 4.3
(https://www.csagroup.org/store/product/CSA%25100ANSI%20HGV%204.3%3A22/) to ensure that the vehicles are
fueled correctly and safely.

The validation of SAE J2601 using ANSI/CSA HGV 4.3 has been performed on the 50+ hydrogen stations in
California by the Air Resources Board (ARB) (https://ww2.arb.ca.gov/resources/documents/annual-hydrogen-
evaluation). The proposed requirement provides assurances that dispensers have been verified to the proper fueling
protocol which will protect the dispenser, vehicle, and consumer.

While the California Department of Food and Agriculture is discussing submitting the same language for the
California Code of Regulations, adding the same language of Handbook 44 would allow other states to understand
and adopt the key hydrogen fueling protocol standards, thereby expanding the use of hydrogen throughout the United
States.

The submitter acknowledged that some may argue that the equipment to validate stations is not available except in
California.

The submitter’s response would be that, first, there are other private companies who have the equipment to test
dispensers outside of California, including stations in the northeast US. Second, HGV 4.3 allows for factory
acceptance testing of dispensers prior to installation and an abbreviated Site Acceptance Test. This approach shortens
the time and equipment necessary to verify a station meets SAE J2601. Third, the design and software of the Hydrogen
Station Equipment Performance (HyStEP) Device used by ARB is publicly available. (https://h2tools.org/hystep-
hydrogen-station-equipment-performance-device).
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The submitter provided the following links:

SAE J2601: https://www.sae.org/standards/content/j2601 202005/ (copyrighted)

ANSI/CSA HGV 4.3 (https://www.csagroup.org/store/product/CSA%25100ANSI%20HGV%204.3%3A22/)
(copyrighted)

California Air Resources Board: Annual Evaluation of Fuel Cell Electric Vehicle Deployment & Hydrogen Fuel
StationNetwork Development

https://ww2.arb.ca.gov/resources/documents/annual-hydrogen-evaluation (many reports available, latest is too

large to attach)
EVSE Pre_Rule Wkshop Shared Deck.pdf
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The submitter requested that this be a Voting item in 2023.

11 Comments in Favor:

12 Regulatory:

13 e 2023 Interim: Mr. Kevin Schnepp (California Division of Measurement Standards) stated California
14 has 68 stations that all require this standard and 33 private stations that do not have this requirement.
15 Facilitates accurate and safe fueling. Supports item.

16 e 2023 Interim: Mr. Kevin Schnepp (California Division of Measurement Standards) in response to Mr.
17 Currans comment, “it’s a performance protocol as well”, not just for safety.

18 Industry:

19 e 2023 Interim: Mr. Spencer Quong (QAI) gave a presentation during open hearings. Heat generated
20 from filling can cause damage. This is important to protect the consumer. Requests informational

21 status, so it can be continued to be developed.

22 Advisory:

23 o

24 Comments Against:

25 Regulatory:
26 .

27 Industry:
28 .

29 Advisory:
30 .

31 Neutral Comments:

32 Regulatory:

33 e 2023 Interim: Mr. Matt Curran (Florida Dept of Agriculture and Consumer Services) echoed Mrs.
34 Butcher’s comments.

35 Industry:

36 o
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Advisory:

e 2023 Interim: Mrs. Tina Butcher (NIST) stated, typically HB44 does not include safety requirements.
That generally rests with non-WM agencies. She doesn’t question the need but does question if HB44
is the right place for this.

Item Development:
NCWM 2023 Interim Meeting: The committee would like to see the metrological effect this has on the device. The
committee decided to keep this as developing.

Regional Associations’ Comments:

WWMA 2022 Annual Meeting: Mr. Kevin Schnepp (State of California, Division of Measurement Standards) — Stated
that he has worked with the submitter. J-2601 is a requirement for operating in the state of California. This is a safety
protocol. This is both a standard and a test method. The design parameters for the equipment meet the standard. This
is not a type evaluation requirement, it is a user requirement. He supported this item.

The WWMA S&T Committee feels that this item has merit and recommends that this item be assigned a developing
status with consideration to the concerns identified during open hearings.

SWMA 2022 Annual Meeting: Dr. Curran, State of Florida, questioned whether this was the proper venue for this
item.

Mr. Floyd, State of Louisiana, also commented that this was not the proper venue for this item.

This committee would like the NCWM S&T Committee to consider whether or not this type of item is within the
scope of weights and measures.

The SWMA S&T Committee recommends this item move forward as a Developing Item.

CWMA 2022 Interim Meeting: No comments from the floor.

The CWMA S&T Committee recommends this as a Developing item. Clarification regarding the term
“verification” is needed.

NEWMA 2022 Interim Meeting: Mr. Spencer Quong (Quong and Associates representing Toyota Motors North
America) explained the requirements for validation of fueling protocol through SAE. Mr. Quong indicated that if
hydrogen vehicles filled too quickly, it will overheat and if the fueling protocol is performed significantly different, it
may affect accuracy. Ms. Juana Williams (NIST-OWM) noted that safety is first and foremost however, this proposal
would require that the owner of the device be trained in fueling safety, which is not typical to put in HB44. Mr. Jason
Flint (NJ) commented that the language in this item may be more suited for other standard setting organizations such
as NFPA.

After hearing comments from the floor, the Committee recommends that this item be given a Developing status.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.
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EVF - ELECTRIC VEHICLE FUELING SYSTEMS

EVF-21.1 w A.l. General

Source:
ABB, BTCPower, Electrify America, Edison Electric Institute, EVConnect, EVgo, Greenlots, Rivian, Siemens, Tesla,
Tritium

Purpose:
To provide clarity on how Handbook 44, Sec. 3.4 tentative code will apply to existing EVSE that are in the ground
before it becomes effective by identifying which elements are non-retroactive.

Item Under Consideration:
Amend Handbook 44, Electric Vehicle Fueling Systems as follows:

A.1. General — This code applies to devices, accessories, and systems used for the measurement of electricity
dispensed in vehicle fuel applications wherein a quantity determination or statement of measure is used wholly
or partially as a basis for sale or upon which a charge for service is based.

A.1.1 Effective Dates for DC EVSE — All DC EVSE used for commercial purposes and put into
service on or before January 1, 2023 are exempt from this standard for a period of 10 years from the
date put into service. Comply

A 1.2 Effective Dates for AC EVSE — All AC EVSE used for commercial purposes and put into service
on or before January 1, 2022 are exempt from this standard for a period of 10 years from the date put
into service.

Previous Action:
2021: Developing
2022: Developing

Original Justification:

While it is important to ensure that consumers are receiving accurate and transparent information regarding the
accuracy of EV charging stations, the cost to retrofit existing stations that often do not include an integrated meter,
especially DCFC where commercial DC metering technology is not readily available today, will be cost prohibitive.
In CA Initial Statement of Reasons (ISOR) for adopting specifications and tolerances requirement for commercial
EVSE, CA estimated that it costs approximately $4,500 to upgrade existing Level 2 stations and $20,000 to upgrade
existing DCFC. To put this into context, CA DMS utilized 2015 DOE data stating that the average commercial Level
2 EVSE costs between $3,000-$6,000 and the average DCFC up to $40,000 or more. The retrofit costs would represent
a significant investment amount that does not seem warranted. The ISOR is available here:
https://www.cdfa.ca.gov/dms/pdfs/regulations/EVSE_ISOR.pdf. According to DOE AFDC station locator there are
23,000 level 2 station with 66,000 connectors in the U.S. and 3,700 DCFC stations with 14,000 connectors. Being
conservative and utilizing just the number of stations, it would cost $92M to upgrade the existing Level 2 station in
the U.S. today and $74M to upgrade the existing DCFC stations, a number that is expected to grow as more stations
are deployed. Placing this excessive upgrade burden on manufacturers and network operators is not feasible and an
alternative pathway needs to be explored to ensure consumer transparency and EVSE accuracy for existing stations
without requiring extensive retrofits. This number also does not include the amount of public funding across various
states that has been invested in these EVSE that would prematurely potentially be ripped out and replaced.

It could also have the unintended consequence that the EV industry stops charging for charging services at existing
sites or shut them down if the investment in retrofits is greater than the benefit of continuing to operate. Stranded
assets across the country are a valid concern and should not be taken lightly. It is important to not prematurely replace
EVSE in the field until the useful life of the system has been obtained. Spending a significant amount of capital to
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upgrade existing stations rather than investing in new infrastructure does not appear aligned with EV deployment
goals. Therefore, it is recommended that there is consideration for making sure requirements are non-retroactive and
there is a phase in timeline for existing stations. The language utilized above is similar to what CA DMS implemented,
which was the first state to adopt a version of Handbook 44 Sec 3.4 for EVSE. The date for DC EVSE is set at January
1, 2023 to match California’s timeline but also because this is when DC metering technology is expected to be
commercially available in the market and integrated into DC EVSE by most EVSE manufacturers that are either
working on their own product or with third party meter manufacturers.

In general, it appears that there is some openness to considering how legacy EVSE that are in the ground today should
be treated when considering that DC metering technology integrated into the EVSE was not commercially available
when many of these stations were developed. The main concern that has been raised is regarding whether there should
be an overall exemption for existing EVSE to the measurement provisions in HB 44 Sec 3.4 or whether existing EVSE
should be exempt from certain requirements in the subsections of Sec 3.4 that are not feasible to attain. In reviewing
the subsections of Sec 3.4, the proposal submitters determined that it would not be feasible to meet most subsections
of Sec 3.4 with equipment that is in the ground with the exception of S.5 Marking (except S.5.2) and S.6 printing
requirements. To ensure there is not confusion between which stations were in the ground prior to dates referenced
above, EVSE owners and operators will need to work with local weights and measures officials on a self-reporting
mechanisms or some other mechanism for tracking station service dates. CA will be the first state that will need to
determine how this process will operate in the field given it has already adopted the exemption noted above and
compliance for new AC stations is effective January 1, 2021. On the consumer side, EVSE operators and owners
today can provide certain provisions to ensure the accuracy of the commercial transaction that can be facilitated outside
of having a meter integrated into the EVSE. For instance, some owners and operators may be able to utilize the
accuracy that is traceable via the measurement technology in the EV that accounts for any losses and ensure the
consumer is being accurately and fairly billed for what he or she is receiving.

The submitter requested voting status for this item in 2021.
Comments in Favor:

Regulatory:

e 2021 Interim: Mr. Samuel Ferris (California) supported Developing status but noted that an exemption
from requirements in the handbook is not common and that the life span of the equipment may only be
seven to ten years.

e 2022 Interim: A regulator from Nevada supports developing status.

e 2022 Interim: A regulator from New York supports developing status and looks forward to reasonable
modifications of the proposal by the submitter. He does not favor a 10-year grace period and wishes
for a permanent code status.

Industry:

e 2021 Interim: Ms. Francesca Wahl (Tesla) and Mr. Keith Bradley (Electrify America) supported
Developing status.

e 2021 Interim: Ms. Francesca Wahl (Tesla) supported this item.

e 2021 Interim: Mr. Kevin Miller (Charge Point) expressed concerns with allowing an exemption for 10-
years and equipment should be able to meet the requirements and supports a Developing status for this
item.

e 2021 Annual: Ms. Francesca Wahl (Tesla) noted that she will be working to incorporate feedback and
will work with the EVF National Work group to develop an updated proposal. Ms. Wahl also provided
a letter to the S&T Committee concerning the Developing status for this item.

e 2022 Interim: A member of the submitting group recommends developing status and provided
background and stated they are working on revised draft for proposal. The submitters worked with NIST
OWM and EVFE Subgroup for feedback. The commentor stated a revised proposal will be developed
and noted there are significant modifications from the original proposal.
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2022 Interim: A member of industry representing Electrify America, commented section 3.40 in
Handbook 44 was developed before the company was established. A revised proposal is expected to be
submitted. Recommends the item remain a developing item.

2022 Interim: A member of industry representing EVgo, a joint submitter recommends developing
status.

Advisory:

2022 Interim: No Comments

Comments Against:

Regulatory:

2022 Interim: A regulator from California DMS recommends withdraw, however stated a developmental
status is acceptable.

2022 Interim: A regulator from New York would like to see a permanent code in the area EVFSs and
stated the 10-year exempt period is not acceptable. The commentor stated he is supportive of seeing
reasonable changes from the joint submitters.

2023 Interim: Mr. Kevin Schnepp (State of California, Division of Measurement Standards) supports a
status of Withdrawn for the item.

Industry:

2022 Interim: A member of industry representing ChargePoint is not in support of this item and
recommends withdraw. He stated the proposal signals to the market things are in flux and supports
removal of the proposal and tentative code status. The industry member noted the recent passage of the
law providing $7.8 billion in funding to invest in U.S. EV charging.

2023 Interim: Ms. Francesca Wahl (Tesla) commented on behalf of the submitters and requested the
item be assigned a status of Withdrawn.

2023 Interim: Mr. Jared Ballew (ChargePoint) supports a status of Withdrawn for the item.

Advisory:

2021 Interim: Ms. Diane Lee (NIST OWM) noted that the proposal is not clear as written and expressed
concerns with an exemption for 10 years.

2021 Annual: Ms. Juana Williams (NIST OWM), stated that it was unclear as to the exact type of use
that entitles an EVSE to an exemption to NIST HB 44 requirements. Ms. Williams also pointed out that
the exemption would allow a generation of devices to operate for 10-years without have to comply with
the requirements and could be viewed as competitively unfair to traditional or other alternative vehicle
fueling applications.

2022 Interim: An advisory member representing NIST OWM stated the current proposal conflicts with
the general code for the term retroactive. The representative stated the submitters of the item discussed
an alternative proposal with NIST OWM and they are awaiting a final draft of this alternative proposal.

Neutral Comments:

Regulatory:

2022 Interim: No Comments

Industry:

2022 Interim: No Comments

Advisory:

2022 Interim: No Comments
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Item Development:
NCWM 2021 Interim Meeting: The committee assigned Developing status for this item. For more information or to
provide comment, please contact:

Ms. Francesca Wahl
Tesla

650-435-0422, fwahl@tesla.com

The Committee suggests that the submitters of this item consider the responses to the proposal from the regional
meetings, NIST, OWM and EVFS work group and update the item under consideration to address the comments and
as necessary prepare a revised proposal for the EVFS work group to address the concerns with this item.

NCWM 2022 Interim Meeting: The Committee maintained developing status for this item. The Committee suggests
the submitters take into consideration the comments provided during open hearings and prepare a revised draft
proposal to NIST OWM, the EVFE Subgroup, etc. to provide a comprehensive proposal to membership.

NCWM 2022 Annual Meeting: The Committee heard an update from Ms. Francesca Wahl (Tesla) on behalf of the
joint submitters where she provided a combined update to items EVF 21.1 and EVF 21.5. The workgroup has met on
multiple occasions since the NCWM 2022 Interim meeting in efforts develop these two items for vote. Ms. Wahl
commented there are specifics in both items that need further discussion and development. Examples include, but are
not limited to, timelines and effective dates, along with addressing tolerance values as they relate to existing
equipment. Ms. Wabhl stated efforts are being made to develop the items for vote in the next cycle.

NCWM 2023 Interim Meeting: The Committee has withdrawn this item based on the recommendations from the
submitters, along with similar comments heard during open hearings supporting the withdraw of the item.

Regional Associations’ Comments:

WWMA 2022 Annual Meeting: Francesca Wahl (TESLA) — Ms. Wahl commented the USNWG has been making
progress on the subject. She noted the group has made some significant modifications along with submitting item
EVF-23.6. A formal vote on the item was not taken by the workgroup. Ms. Wahl noted the comments expressed apply
to both EVF 21.1 and EVF-21.5. A recommendation for items EVF-21.1 and EVF-21.5 to remain developing was
made by the Ms. Wahl.

Mr. Kurt Floren (County of Los Angeles, CA) — Mr. Floren questioned the justification of this item, including the 10-
year exemption. He opposed the item and encouraged the committee to propose nothing more than to keep it
developmental.

Mr. Kevin Schnepp (State of California, Division of Measurement Standards) — Mr. Schnepp recommended the item
be withdrawn for the reasons mentioned. He further commentated that a 10-year exemption is not warranted, is not
applicable for these devices, and does not belong in the handbook.

Mr. Jose Arriaga (Orange County, CA) — Mr. Arriaga commented the item should be withdrawn and further evaluated.
He concluded the 10-year exemption is unnecessary.

During open hearings comments were heard questioning the lack of justification for a 10-year exemption. The WWMA
S&T Committee agrees that a 10-year exemption is not justified, as there are currently available devices which meet
the requirements. The Committee recommends that this item be withdrawn.

SWMA 2022 Annual Meeting: Scheleese Goudy of Electrify America, the submitter of this item, requested that it be
withdrawn.

The SWMA S&T Committee recommends this item be Withdrawn.
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CWMA 2022 Interim Meeting: Francesca Wahl — Tesla, EVF-23.6 is a resubmittal of this item. Request this remains
developing.

The CWMA S&T Committee recommends this item remains as Developing.

NEWMA 2022 Interim Meeting: Ms. Francesca Wahl (Tesla) commented that there is no status update from the group
of submitters and requested to keep the item as developing. Ms. Juana Williams (NIST-OWM) pointed out that this
proposal as worded grants a 10 year exemption for both AC and DC systems. The EVSE Subgroup is aware there are
multiple alternate proposals addressing this item. Ms. Williams asks submitters to work with the EVSE Subgroup.
Mr. John McGuire (NJ) stated that a 10 year exemption is too long and unnecessary, and recommend withdrawal or
developing. Mr. Jim Willis (NY) requested that this item be withdrawn.

After hearing comments from the floor, the Committee does not believe this item has merit. The Committee agrees
that a blanket 10 year exemption for devices is not appropriate and recommends that this item be Withdrawn.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

EVF-21.5 w T.2. Load Test Tolerances.

Source:

ABB, BTCPower, Electrify America, Edison Electric Institute, EVConnect, EVgo, Greenlots, Rivian, Siemens, Tesla,
Tritium

Purpose:

To create separate metering requirements for DC EVSE due to significant technology differences and challenges
between AC and DC systems.

Item Under Consideration:
Amend Handbook 44, Electric Vehicle Fueling Systems as follows:

T.2.Load Test Tolerances.
T.2.1. ACEVSE Load Test Tolerances. — The tolerances for AC EVSE load tests are:
(&) Acceptance Tolerance: 1.0 %; and
(b) Maintenance Tolerance: 2.0 %.

T.2.2. DC EVSE Load Test Tolerances. — The tolerances for DC EVSE load tests:

(a) Devices installed prior to January 1, 2033

i. Acceptance Tolerance: 2.5 %; and

ii. Maintenance Tolerance: 5.0 %

(b) Devices installed January 1, 2033 or later

i. Acceptance Tolerance: 1.0 %; and

ii. Maintenance Tolerance: 2.0 %

Previous Action:
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2021: Developing
2022: Developing

Original Justification:

Proposed changes to the text to differentiate alternating current (AC) EVSE from direct current (DC) EVSE. Metering
for DC architected systems is considerably more complicated and in ways that the original drafting of this provision
never contemplated. For example, the tentative code when initially written never contemplated 350kW EVSE or liquid
cooled cabling from the charging post to the connector. As such, it is necessary to separate the implementation dates
of some of the specifications, tolerances, and other technical requirements. DC metering solutions are still being
researched and developed and are not yet commercially available to be integrated into DC chargers at scale and at
reasonable cost. While the supply chain for the physical meters themselves is slowly catching up, the metering system
in a DC EVSE, particularly high-power DC EVSE that utilize liquid-cooled cables, goes beyond the physical meter
itself which is incorporated in the main housing of the EVSE. For example, measurements may also need to be taken
at the connector end of the dispenser and software and algorithms must be developed, validated, and integrated into
the EVSE system to allow for accurate metering of kwh delivered to the vehicle. Implementing more complex
metering systems needed for DCFC requires significant design and manufacturing changes to DC EVSE.

The proposed tolerances account for the fact that these systems are still in development and are untested. The proposed
timeline provides the industry with enough time to develop, test, validate, and deploy reliable DC metering system
technology. This timeline is also consistent with the timeline approved by the State of California which accounts for
the vast majority of the EVSE market. EVSE manufacturers are working diligently to meet the California timeline and
are confident that it can be met.

While it is important to ensure that consumers are receiving accurate and transparent information regarding the
accuracy of EV charging stations, it is also important that the technology to deliver high accuracy is available and
reliable.

There is concern about both the proposed timeline and the accuracy requirement. Some are concerned that the accuracy
specification of 2.5% acceptance and 5% maintenance is too high and does not provide sufficient consumer confidence
that all charge sessions are equal regardless of provider and station. The proposers would note that this is a new and
evolving technology where charging providers place a premium on customer experience as they compete for this
growing market. Thus far, customers have not registered complaints about lack of transparency. Some are concerned
that the timeline for instituting a metering regime is too far into the future. The proposers acknowledge the few years
it will take to have reliable DC metering systems commercially available at scale but are working as quickly as possible
to develop and integrate these systems into their chargers. Some are also concerned that the metering requirements
have been in a place for several years already and therefore the EVSE community should not need more years to
develop solutions.

The proposers note that current DC EVSE technology was never contemplated by the existing metering regime and
DC technology, particularly high-power DC EVSE, were not in existence at the time the original specifications were
set. For example, the first 350kWh EVSE with liquid cooled cables weren’t deployed in the US until 2018.

The submitter requested voting status for this item in 2021.

Comments in Favor:

Regulatory:
e 2021 Interim: Recommended Developing status.
e 2022 Interim: A regulator from Nevada supports developing status.

Industry:
e 2021 Interim: Mr. Michael Krauthamer (AFTE) and Mr. Keith Bradley (Electrify America), supported
the item and recommended Developing status.
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1 e Annual 2021: The submitters requested to maintain Developing status.
2 e 2022 Interim: A member of the submitting group recommends the item remain developing. The
3 commentor stated the group will be submitting a revised proposal addressing comments and feedback
4 received.
5
6 Advisory:
7 e 2022 Interim: No comments
8
9 Comments Against:
10 Regulatory:
11 e 2022 Interim: A regulator from California DMS recommends the item to be withdrawn.
12 e 2023 Interim: Mr. Kevin Schnepp (State of California, Division of Measurement Standards) supports a
13 status of Withdrawn for the item.
14
15 Industry:
16 e Interim 2021: Mr. Samuel Ferris (CA) recommended a Developing status for this item. Mr. Kevin
17 Miller (Charge Point) recommended that this item be withdrawn and noted that his devices meet the
18 tolerance in NIST HB 44.
19 e 2022 Interim: A member of industry representing ChargePoint recommends withdraw of this item due
20 to no details of the 2022 alternate proposals recently developed by the submitters.
21 e 2023 Interim: Ms. Francesca Wahl (Tesla) commented on behalf of the submitters and requested the
22 item be assigned a status of Withdrawn.
23 e 2023 Interim: Mr. Jared Ballew (ChargePoint) supports a status of Withdrawn for the item.
24
25 Advisory:
26 e 2022 Interim: An advisory member representing NIST OWM reiterated 2021 comments against
27 blanket exemptions and dual tolerances yet awaits the rework of alternate proposals recently developed
28 by the submitters that would be ready to be revisited in future EVFE Subgroup meetings. The member
29 encourages the submitters to work with NIST OWM on the final draft of any proposed changes.

30 Neutral Comments:

31 Regulatory:

32 e 2022 Interim: No comments
33

34 Industry:

35 e 2022 Interim: No comments
36 Advisory:

37 e 2022 Interim: No comments
38 Item Development:

39 2021 Interim Meeting: The Committee assigned Developing status for this item. For more information or to provide
40 comment, please contact:

41 Mr. Asaf Nagler
42 ABB
43 202-639-4075, asaf.nagler@us.abb.com
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NCWM 2022 Interim Meeting: During the committee work session this item was assigned Developing status. The
Committee suggests the submitters take into consideration the comments provided during open hearings. The
Committee recommends the submitter work with NIST OWM on the final draft of their 2022 alternate proposal for
review and comments.

NCWM 2022 Annual Meeting: The Committee heard an update from Ms. Francesca Wahl (Tesla) on behalf of the
joint submitters where she provided a combined update to items EVF 21.1 and EVF 21.5. The workgroup has met on
multiple occasions since the NCWM 2022 Interim meeting in efforts develop these two items for vote. Ms. Wahl
commented there are specifics in both items that need further discussion and development. Examples include, but are
not limited to, timelines and effective dates, along with addressing tolerance values as they relate to existing
equipment. Ms. Wahl stated efforts are being made to develop the items for vote in the next cycle.

NCWM 2023 Interim Meeting: The Committee has withdrawn this item based on the recommendations from the
submitters, along with similar comments heard during open hearings supporting the withdraw of the item.

Regional Associations’ Comments:

WWMA 2022 Annual Meeting: Francesca Wahl (TESLA) — Ms. Wahl commented the USNWG has been making
progress on the subject. She noted the group has made some significant modifications along with submitting EVF-
23.6. A formal vote on the item was not taken by the workgroup. Ms. Wahl noted the comments expressed apply to
both EVF 21.1 and EVF-21.5. A recommendation for items EVF-21.1 and EVF-21.5 to remain developing was made
by Ms. Wahl.

Mr. Kevin Schnepp (State of California, Division of Measurement Standards) — Mr. Schnepp commented the item
does not have merit, given the state of current technology. Mr. Schnepp recommends the item be withdrawn.

Mr. Kurt Floren (County of Los Angeles, CA) — Mr. Floren agreed with Mr. Schnepp’s comments.

During open hearings comments were heard the item was outdated and not applicable given the state of current
technology. The WWMA S&T Committee recommends that this item be withdrawn.

SWMA 2022 Annual Meeting: Ms. Goudy of Electrify America, the submitter of this item, requested that it be
withdrawn.

The SWMA S&T Committee recommends this item be Withdrawn.

CWMA 2022 Interim Meeting: Francesca Wahl — Tesla, EVF-23.6 is a resubmittal of this item. Request this remains
developing.

The CWMA S&T Committee recommends this item remains as Developing.

NEWMA 2022 Interim Meeting: Ms. Francesca Wahl (Tesla), on behalf of submitters, indicated there has been no
movement on this item and noted there are new proposals as part of the EVSE Subgroup. Mr. Keith Bradley (Electrify
America) recommends this item be withdrawn. Ms. Juana Williams (NIST-OWM) indicated that devices already can
meet requirements in this paragraph, but EVSE Subgroup has reviewed proposal and did not reach a consensus. Mr.
Jason Flint (NJ) and Mr. Jim Willis (NY) recommended that the item be withdrawn.

After hearing comments from the floor, the Committee does not believe this item has merit and there are other
proposals that deal with this subject. The Committee is requesting that this item be Withdrawn.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.
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EVF-23.1 \% S.2.5.1. Money-Value Divisions Digital, S.5.2.(b) EVSE Identification and
Marking Information, S.5.3.(d) Abbreviations and Symbols; J, S.8.(a)
MMQ, N.1. No Load Test, T.5. No Load Test, N.2. Starting Load Test, T.6.
Starting Load, and Appendix D-Definitions; megajoule (MJ)

Source:
NIST USNWG EVF&S-EVFE Subgroup

Purpose:

Further refine electrical vehicle fueling systems code requirements in NIST Handbook 44 Specifications, Tolerances,
and Other Technical Requirements for Weighing and Measuring Devices Section 3.40 Electric Vehicle Fueling
Systems Code to: (1) remove the “megajoule” unit of measurement definition and all references to the term cited in
the design specifications; (2) base the computation of the total sales price on a more appropriate quantity interval that
does not exceed 0.01 kWh rather than a 0.1 kWh; (3) decrease the permissible sizes of the minimum measured quantity
(MMQ) to those that are more appropriate quantities for AC and DC systems deliveries and result in a shorter duration
for the light load test procedure; and (4) no longer require an accuracy test and the applicable test tolerances at no load
and at starting load.

Item under Consideration:
Amend Handbook 44, Electric Vehicle Fueling Systems as follows:

The EVFE Subgroup developed recommendations for modifying the code by removing the
definition of the unit of measurement for the “megajoule” from the handbook:

S.2.5.1. Money-Value Divisions Digital. — An EVSE with digital indications shall comply with the
requirements of paragraph G-S.5.5. Money-Values, Mathematical Agreement, and the total price
computation at the end of a transaction shall be based on quantities not exceeding 8:5-MdJ-e+0.01 kWh.

(Amended 202X)

S.8. Minimum Measured Quantity (MMQ). — The minimum measured quantity shall satisfy the
conditions of use of the measuring system as follows:

(&) Measuring systems shall have a minimum measured quantity not exceeding-2-5-MdJd-o¥:

(1) 0.5 kWh_for AC EVSE; and

(2) 1.0 kWh for DC EVSE.

Note: To minimize the duration of required testing, manufacturers may want to consider limiting the
declared MMO to the level of 0.1 kWh for AC EVSE.

(Amended 202X)

S.5.2. EVSE ldentification and Marking Information.
(b) maximum eurrent deliverable_ amperes;

S.5.3. Abbreviations and Symbols.

(d) IKWh = jeulekilowatt hour.
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Renumber paragraph N.3. Minimum Test Draft (Size) through N.6. Repeatability Tests to become N.1.
through N.4., respectively.

Previous Action:
2023: New ltem

Original Justification:

The EVFE Subgroup proposes deleting all references to the “megajoule” unit of measurement in the method of sale
regulation for retail sales of electrical energy as a vehicle fuel. This modification will align the unit of measurement
recognized for electrical energy vehicle fueling equipment (i.e., the kilowatt-hour) in corresponding legal metrology
requirements in NIST Handbook 44 Specifications, Tolerances, and Other Technical Requirements for Weighing and
Measuring Devices Section 3.40 Electric Vehicle Fueling Systems Code and corresponding international documentary
standards.

While objections to the proposed modifications may surface the group is not currently aware of any and these matters
would be brought to light during the August through October 2022 comment period. The EVFE Subgroup also notes
that the additional paragraphs it has recommended for modification are not recent developments but are the result of
information gathered through testing carried out over the past six years and input from OEMs on EVSEs and from
jurisdictions conducting tests and type evaluation of devices in field installations and laboratory environments;
therefore, this proposal is the result of advances in the operating capacity of EVSEs which indicate that modifications
to multiple paragraphs are warranted. Removing the “megajoule (MJ)” unit of measurement from the handbook does
not conform to the practice in place for applying the concept of primary use of SI (metric) measurements
recommended in the Omnibus Trade and Competitiveness Act of 1988.

Although it appears that trade practice is limited to use of the kilowatt-hour unit of measurement for electrical energy
deliveries to an EV battery; if that practice were to change the “joule” could be placed back into the handbook.

The submitter requested that this be a Voting item in 2023.
Comments in Favor:

Regulatory:

e 2023 Interim: Mr. Craig VanBuren (Michigan Department of Agriculture) supports a VVoting status
with the edits submitted by Ms. Tina Butcher (NIST OWM).

e 2023 Interim: Mr. Kevin Schnepp (State of California, Division of Measurement Standards) supports a
Voting status with the edits submitted by Ms. Tina Butcher (NIST OWM).

e 2023 Interim: Mr. Hal Prince (Florida Department of Agriculture and Consumer Services) supports a
Voting status with the edits submitted by Ms. Tina Butcher (NIST OWM).

Industry:

e 2023 Interim: Mr. Bradley (Electrify America) supports a VVoting status with the edits submitted by
Ms. Tina Butcher (NIST OWM).
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Advisory:

e 2023 Interim: Ms. Tina Butcher (NIST OWM) commented on the recommended language submitted
by the NIST USNWG EVF&S-EVFE Subgroup. Ms. Butcher remarked on the letter submitted by the
work group to the committee which recommended the addition of “at the end of the transaction” to
clarify in paragraph S.2.5.1. the point in the transaction when mathematical agreement must occur and
the replacing of “joule” with “kilowatt-hour” and “current” with “amperes” in all applicable sections
(to also include paragraphs S.5.3. and S.5.2., respectively). Ms. Butcher also referred to a related
Method of Sale requirement on the L&R agenda when addressing this item.

Comments Against:

Regulatory:

Industry:

Advisory:

Neutral Comments:

Regulatory:

Industry:

Advisory:

Item Development:

NCWM 2023 Interim Meeting: The Committee considered and agreed on further edits from the NIST USNWG
EVF&S-EVFE Subgroup, which included the additional language of “at the end of the transaction” to clarify in
paragraph S.2.5.1. the point in the transaction when mathematical agreement must occur and replacing of “joule” with
“kilowatt-hour” and “current” with “amperes” in all applicable sections (i.e., paragraphs S.5.3. and S.5.2.,
respectively). The Committee has assigned a Voting status to this item.

Paragraphs (a), (b), and (c) listed below originally appeared in the Item Under Consideration section of this proposal.
The committee agreed that this explanatory text should be moved out of the that section to clarify this information
should have been part of the original justification section of the proposal.

(&) The computed total price for the sale of electrical energy shall be based on an EVSE using a quantity interval
that does not exceed 0.01 kWh rather than 0.1 kWh or in units of the megajoule. The EVFE Subgroup also
recommends removing the megajoule unit of measurement from paragraph S.2.5.1. Money-Value Divisions
Digital.

(b) The EVFE Subgroup recommends modifying paragraph S.8. Minimum Measured Quantity (MMQ) to
recognize an MMQ of 0.1 kWh which is very common among EVSE that have already been type approved.
For ANSI C12 American National Standard for Electricity Meters—0.1, 0.2, and 0.5 Accuracy Classes
compliant meters meter constants of 0.001 kWh are common. In these meters the meter is expected to be
fully accurate at deliveries of only a single watthour (i.e., 0.001 kWh). Dispensing a larger amount of energy
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to determine accuracy is not needed. Additionally, the EVFE Subgroup recommends paragraph S.8 specify
an MMQ not to exceed 1.0 kWh as a more appropriate quantity for DC systems and include a new note to
encourage a smaller MMQ for EVSEs which in the case of AC systems will result in a shorter time to conduct
a test by a factor of five.

(c) The EVFE Subgroup also recommends removing the term and abbreviation for the “joule” unit of
measurement, the No Load Test and Starting Load Test notes and their corresponding tolerances from the
code requirements because these conditions are never encountered by a customer. An EVSE never operates
at no load for any significant time. The Starting Load Test should not be required because the EVSE never
operates at 0.5A.

Regional Associations’ Comments:

WWMA 2022 Annual Meeting: Ms. Scheleese Goudy (Electrify America) — Stated: Generally okay with this item.
She doesn’t recall if there was a consensus on the 0.01 kWh. The pinging of the back-end system could go past the
capabilities of the charger and there is no added benefit to the customer. We suggest that the 0.01-kilowatt hour be
removed.

Mr. Kevin Schnepp (State of California, Division of Measurement Standards) — Commented: DMS Can stand in
support of the item and recommend that the 0.01 kWh issue be addressed.

Ms. Francesca Wahl (TESLA) - Seconded the comments regarding the 0.01 recommendation.
Mr. Chris King (Siemens) — Agreed with TESLA.

During open hearings, comments were heard supporting a voting status with exception of the “0.01 kWh” edit in the
section S.2.5.1. portion of the proposal. The WWMA S&T Committee believes that this item has merit, and
recommends that this item be assigned a voting status with the following edit:

S.25.1. Money-Value Divisions Digital. — An EVSE with digital indications shall comply with the
requirements of paragraph G-S.5.5. Money-Values, Mathematical Agreement, and the total price computation
shall be based on quantities not exceeding 8-5-MdJ-er-0:91-kWh 0.1 KWh.

(Amended 202X)

The WWMA S&T Committee requests the submitter address the formatting of their proposal to meet NCWM standard
editing requirements.

SWMA 2022 Annual Meeting: Ms. Goudy of Electrify America submitted the updated wording, which is newly
adopted by the NIST workgroup as of October 2022. She recommends moving this item forward as a voting item with
the following wording:

S.2.5.1. Money-Value Divisions Digital. — An EVSE with digital indications shall comply with the requirements
of paragraph G-S.5.5. Money-Values, Mathematical Agreement, and the total price computation at the end of a
transaction shall be based on quantities not exceeding 8-5-MdJ-6+-0.01 kWh.

The SWMA S&T Committee recommends this item move forward as a Voting Item with the above wording.

CWMA 2022 Interim Meeting: Scheleese Goudy — Electrify America, Opposed to the 0.01 kWh statement of S.2.5.1.
This is unreasonable for the communication network system which would have to work in the background to “ping”
at this rate.

Francesca Wahl — Tesla, Remove the 0.01 kWh change and move everything else forward as voting.

Craig VanBuren — Michigan, The difference between 0.1 kWh and 0.01 kWh is not significant: approximately 0.4
cents. Supports moving forward with that change.
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The CWMA S&T Committee believes this item is fully developed and recommend voting status with the following
changes:

S.2.5.1. Money-Value Divisions Digital. — An EVSE with digital indications shall comply with the requirements
of paragraph G-S.5.5. Money-Values, Mathematical Agreement, and the total price computation shall be based on
quantities not exceeding 8:5-MdJ-e¥-0.91 kWh.

(Amended 202X)

NEWMA 2022 Interim Meeting: Mr. Keith Bradley (Electrify America) explained that 0.1kWh for DC could be an
issue due to communication speeds. Mr. Bradley suggested modifying the language to “...total price computation at
the end of the transaction”. Ms. Juana Williams (NIST-OWM) indicated that the EVSE Subgroup is making further
modifications to this item,, Ms. Francesca Wahl (Tesla) agreed with the language modification suggested by Mr.
Bradley. Mr. Lou Sakin (Holliston, MA) recommended that this item be developing.

After hearing comments from the floor, the Committee believes the item has merit. The Committee recommends that
the item be given a Developing status.

Additional letters, presentation and data may have been submitted for consideration with this item. Please refer to
www.ncwm.com/publication-15 to review these documents.

EVF-23.2 W S.2.7. Indication of Delivery

Source:
Siemens Industry Inc., Smart Infrastructure eMobility

Purpose:
Provide consistent treatment of AC and DC chargers on the topic of Indication of Delivery.

Item under Consideration:
Amend Handbook 44, Electric Vehicle Fueling Systems as follows:

S.2.7. Indication of Delivery. — The EVSE shall automatically show on its face the initial zero condition and the
quantity delivered (up to the capacity of the indicating elements). All AC and DC EVSE are exempt from this
requirement until January 1, 2028.

Previous Action:
2023: New ltem

Original Justification:

At the 2022 NCWM, the conference recognized that for DC chargers, the vast majority of commercially deployed DC
chargers do not have the Indication of Delivery specified in HB 44, and EV drivers are easily able to use them and
pay for the charging by using a smart phone app. The same facts apply to AC chargers.

Most of the industry has not provided AC or DC chargers with an Indication of Delivery, because HB 44 was not
adopted by any of the states until recently (FL in November 2021, with the advent of NTEP certification for AC
chargers). The impact of additional states adopting NTEP certification without the proposed amendment would mean
that customers would be precluded from purchasing most brands of AC chargers. The effect would be to greatly reduce
both customer choice and competition, resulting in higher prices for AC chargers and slower deployment, which, in
turn, would slow EV adoption. Having fewer manufacturers competing in the market would also exacerbate AC
charger lack of availability due to supply chain issues. The NCWM in July 2022 recognized these problems and
decided to adopt the language regarding DC chargers.
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The opposing arguments would be, first, that there are, in fact, some AC chargers that have the Indication of Delivery
on their face — but these are limited and much more e