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I. Overview

The primary goal of this National Working Group (N WG)2 is to develop recommendations (e.g., good
weighing practices, new method of sale of commodities requirements, or amendments to the Uniform
Weights and Measures Law) on stored vehicle tare weights to help State and local weights and
measures officials to improve the accuracy of commercial weightments made over vehicle scales. A
second goal is to develop informational brochures, reports, and presentations to educate users about
weights and measures laws that require accuracy for commercial transactions based on good weighing
practices.

When using a commercial weighing system, such as a vehicle scale, businesses can spend hundreds of
thousands of dollars to purchase, install, and maintain a device that complies with state and local
requirements. In addition state and local governments purchase test equipment and employ expert
weights and measures officials to ensure vehicle scales are maintained and used in compliance with
legal requirements. For example, vehicle scales used commercially are required to be accurate to
approximately & 0.2 % of the actual weight a truck (e.g., 160 Ib on an 80 000 1b truck). However, over
the past few years, officials have grown increasingly concerned that a number of vehicle scale users
rely on stored vehicle tare weights in commercial transactions that have been found to have errors of
several thousand pounds. Stored vehicle tare weights are used in numerous weighing applications (e.g.,
solid waste disposal and landfills, quarries, mining, agriculture, household moving and other industries)
where the net weight of commodities and charges for services are determined using vehicle scales.
Surveys conducted in several jurisdictions have revealed that a majority of stored tare weights were
inaccurate with errors ranging between + 0.34 % to 22 % of the stored value. A large number of the
tare errors were found to favor scale users.

Survey officials found that device users used a wide variety of approaches to determine when they
would reweigh vehicles to obtain correct tare values. For example, some firms reweigh trucks once per
day or week while others only determine stored tare values for the same vehicle once a month or once
every few years. Several firms employed the preferred practice of weighing trucks in and out to
provide the most accurate calculation of net weight while other firms used frequent reweighing of
empty vehicles during the day to determine net weights (see Appendix B for more information).

The NWG agreed that survey results, which were collected over the last six years and indicated
inaccuracies in stored vehicle tare weights, undermine the goal of scale users and weights and measures

' An example of a stored vehicle tare weight is one that is saved in computer memory and later recalled for use in
commercial transactions to compute the net weight of the commodity contained in the vehicle (Gross Vehicle Wt. - Stored
Vehicle Tare Wt. = Net Wt. of Commodity). Other types of “stored” vehicle tare includes those written or recorded on
weigh tickets or maintained in tare charts or displayed on the vehicle for use to determine net weights.

% Sponsored by the U.S. Department of Commerce’s National Institute of Standards and Technology; the National
Conference on Weights and Measures and state and local weights and measures agencies.



officials to ensure that commercial vehicle scale weighments are accurate within the legal tolerances of
approximately £ 0.2 %.

I11. Forum Activities

The forum was held at the Department of Commerce Headquarters in Washington D.C., on Tuesday,
September 28, 2004. Attending were weights and measures officials from California, Indiana, Ohio,
Maine, Maryland, Michigan, and New Mexico, along with representatives from UniGroup Inc., the
Federal Highway Administration, Brechbuhler Scales Inc., Cardinal Scale Inc., and Rice Lake
Weighing Systems Inc. See Appendix A for additional information on the participants.

The following presentations were given at the forum and are included in the Appendixes to this report.

« Ken Butcher, NIST Weights and Measures Division, gave a presentation on ‘“The Use of
Inaccurate Tare Weights in Vehicle Weighing.” The presentation included background
information on NIST’s role in ensuring uniformity in weights and measures requirements and
explained how the National Conference on Weights and Measures develops uniform laws,
regulations and test procedures. The legal requirements that must be followed to maintain .
accurate weighing and measuring devices and current scale inspection procedures were also
explained. The results from several state surveys of stored vehicle tare weights conducted at a
variety of businesses were presented to show the impact of weighing errors. (See Appendix B.)

o Kathryn M. Dresser, NIST, Technical Advisor to the NCWM Laws and Regulations
Committee, reviewed the history of the NCWM's stored vehicle tare issue that was originally
submitted for consideration by the State of Maryland through the Southern Weights and
Measures Association in 1999 (see Appendix C).

» David Lazier, Branch Chief, State of California, Division of Measurement Standards, gave
a presentation on his state’s Weighmaster Program and how it is used to ensure accurate
weighing while allowing the use of several types of predetermined tare weights on a variety of
containers and vehicles. (See Appendix D.)

III.  Decisions and Future Activities
The NWG agreed to work together to achieve the following goals:
- Goal 1: Increase Trade Association and Industry Participation

In spite of distributing the Forum announcement to the States, to more than 60 trade associations and
other groups (e.g., local governments who may operate landfills), a news release, a Federal Register
Notice, and mass emails, only a few industry and trade representatives expressed interest in
participating in the forum. The NWG believes this lack of participation may have been a combination
of affected parties not understanding the issue and the lack of enforcement by many states to ensure
accurate vehicle tare weights (Lack of inspection staff and resources are the reasons most jurisdictions
are unable to adequately supervise the use of stored vehicle tare weights.) The NWG agreed to make a
concerted effort over the next year to reach out to users, trade associations and other interested parties
to increase interest and participation in the effort to improve the accuracy of vehicle weighing.



Goal 2: Conduct a National Tare Survey in 2005-2006

The NWG decided that a National Tare Survey should be conducted in 2005-2006 because there is a
lack of current data and questionable accuracy of some of the older data collected from business
locations where the accuracy of the vehicle scale was not verified immediately prior to the verification
of the stored tare weights. The new data will be collected for specific industries and weighing practices
(see Appendix E for the draft of the survey form). The accuracy and integrity of the survey data will be
established by ensuring that officials conducting surveys verify the accuracy of vehicle scales
according to NIST Handbook 44 “Specifications, Tolerances and Other Technical Requirements for
Weighing and Measuring Devices” immediately prior to verifying tare weights. Official will also
conduct tare verifications following a uniform Examination Procedure Outline that the NWG will
develop. NIST and one of the states participating in the NWG will co-sponsor a school for participating
officials and NIST will provide technical assistance in collecting and evaluating the survey data to
ensure that it meets the NWG’s requirements. The NWG will provide periodic reports on its activities
to the NCWM Laws and Regulations Committee.

Goal 3: The NWG will address issues and alternatives that should be considered in an effort to balance
buyer and seller interests in the accuracy of these transactions. The NWG will provide an opportunity
for industry representatives, consumers, vehicle scale-owner-users, exporters, importers, retailers,
federal and state agencies, and other interested parties to learn how state and local weights and
measures officials supervise the weighing of vehicles to ensure accuracy and equity in the marketplace.

Goal 4: The NWG will seek partners to identify concerns (e.g., economic impact of incorrect weights
versus the time and investment of weighing vehicles for gross and tare weight) and solicit industry
cooperation to reduce weighing inaccuracies through the identification and use of good weighing
practices. Participation in the NWG is open to business, industry, consumers, trade associations, scale
owners and users, state and federal officials, and other interested parties.

Goal 5: The NWG will solicit and share individual state experiences and enforcement approaches to
resolving problems concerning stored vehicle tare weights and other weighing practices (e.g., split
weighing) that may affect the accuracy of weighments.

Goal 6: The NWG will .develop a guide on "Good Weighing Practices" to educate industry and other
interested parties about state weights and measures supervision of vehicle weighing.

IV.  Information and Invitation to Participate

If you would like to participate in this working group or would like to obtain additional information,
please contact:

Tom Coleman

Weights and Measures Coordinator

National Institute of Standards and Technology

Weights and Measures Division

100 Bureau Drive Stop 2600

Gaithersburg, MD 20899-2600

Phone: 301-975-4868
E-mail: t.coleman@nist.gov
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The Use of Inaccurate Tare
Weights in Vehicle
Weighing

National Conference on
Weights and Measures

Background

¢ The Roles of:

* The National Conference on Weights and Measures
* National Institute of Standards and Technology

* State and Local Weights and Measures Officials

The National Conference on
Weights and Measures

* A standards-development organization for
weights and measures regulatory agencies of
states, counties and cities as well as some
Federal Departments.

* Also works with international legal
metrology groups to foster uniformity in
weights and measures requirements and to
facilitate trade.

The purpose of the NCWM

* To bring together government officials,
representatives of business, industry, trade
associations and consumer organizations to hear
and discuss subjects that relate to the weights and
measures field.

* To develop and recommend laws and regulations,
technical codes for weights and measures devices
used in commerce, test methods, enforcement
procedures and administrative guidelines.




NIST

* Not a regulatory agency.

* 15U.8. Code Chapter 7, Sec 272
* (4) - Cooperate with the States in Securing Uniformity

in Weights and Measures Laws and Methods of

Inspection.

(10) Cooperate with other departments and agencies of

the Federal Government, with industry, with State and

local governments, with the governments of other

nations and international organizations, and with

private organizations in establishing standard practices,

codes, specifications, and voluntary consensus

standards.

* (11) advise government and industry on scientific and

technical problems.

State Role: Law Enforcement

* Commercial
* buying or selling by weight or measure
* service
« transportation (freight, household moving).
* storage, processing.
* vehicle weighing service.
* Other
* vehicle weights (total and axle loads)
* statistical purposes

Basis of WM Inspection

* NIST Handbook 44 “Specifications, Tolerances,
and Other Technical Requirements for Weighing
and Measuring Devices.”

* NIST Handbook 112 “Examination Procedures
Outlines for Commercial Weighing and
Measuring Devices”

* NIST Handbook 130 “Uniform Laws and
Regulations...”

LIECIBCATIONT,

TOLERARLES, AND

Fio )
-

UNIFORM LAWS AND
REGUEATIONS

o

Weights and Measures Law

* 1.2, Weight. - The term "weight " as used in connection
with any commodity or service means net weight.

¢ 1.10. Net "Weight.“ - ... means the weight of a
commodity excluding any materials, substances, or items
not considered to be part of the commodity.*

*Materials, substances, or items not considered to be part of the commodity
include, bt are not limited to, contai 3 es, bags, wrapp
packaging malerials, labels, individual piece coverings, decorative
accompaniments, and coupons, except that, depending on the type of service
rendered, packaging materials may be considered to be part of the service

(e.g., the service of shipping includes the weight of packing materials.




15. Misrepresentation of Quantity*

No person shall:

* sell, offer, or expose for sale a quantity less than
the quantity represented, nor

take more than the represented quantity when, as
buyer, he/she furnishes the weight or measure by
means of which the quantity is determined, nor

represent the quantity in any manner calculated or
tending to mislead or in any way deceive another

person.
*The fact that a scale may overregister within established tolerances and Is approved

for commerdal service is not = Jegal justification to dellver less than the stated
quantity.

16. Misrepresentation of Pricing

* No person shall misrepresent the price of
any commodity or service sold, offered,
exposed, or advertised for sale by weight,
measure, or count, nor represent the price in
any manner calculated or tending to mislead
or in any way deceive a person.

Most States adopt NIST Handbooks -

* 41 States automatically adopt NIST Handbook 44
* All 50 states adopt some version of Handbook 44

* 46 States have adopted variations or sections of
NIST Handbook 130, in particular, “The Uniform
Packaging and Labeling Regulation”

Authority

* State laws and regulations give officials the
authority to conduct inspections, conduct
investigations and seek criminal or civil penalties.

* Most states adopt the handbooks either by
reference or through their administrative
procedure acts.

¢ All states set their own policies regarding
frequency of inspection and enforcement actions.

Purpose of Inspection

* Equity and fair competition
* Business and consumer protection

* Accurate: a scale is "accurate" when its performance ... its
indications, its deliveries, its recorded representations, or
its capacity or actual value, etc., as determined by tests
made with suitable standards conforms to the standard
within the applicable tolerances and other performance
requirements. Scales that fail to conform are "inaccurate.*

Laws

* Control commercial weighing and measuring
instruments through:
* Type Evaluation
* Inspection and testing

¢ Enforce sale by net weight.

¢ Misrepresentation of weights and pricing.

* Prevent “misrepresentation” of weight caused by

* apathy
* accidental or intentional acts
* ignorance




Measurement Traceability

An Unbroken Chain from
International Standards to
the Market

State Laboratory
Primary Standards
State Field
Standards

~

Vehicle
Scalas

]

User/ .
Consumer \'

Overview:
Typical Vehicle Scale Test
Procedures Used by State Weights

and Measures Officials

Capacity —

1000 d
& 2d

Y-Axis
%,

500d 1d

1000 d

500 d

T
Test Load

Increasing and Decreasing Tests - Linearity

Examination Procedure
Outline

¢ Zero

* Increasing load test (using 10,000 Ib to
40,000 Ib of known test weights)

Shift test
. DechaSing load test (automatic scales only)

Strain or substitution tests to verify
higher scale capacities.

Return to zero




Zero Test
then
Increasing-
Load
Test

Directional Test Load Pattern -

(4) Section Scale

)




Strain Load Test

Evaluation of Test Results

* Tolerance results at all test loads

» Agreement of section test results

* Repeatability

¢ Return to zero

* Sensitivity at zero and maximum test load

* Compliance with other requirements such as
overcapacity blanking and motion detection
for printing.

Theory of Tolerances

¢ Tolerances:

¢ are primarily accuracy criteria for use by
regulatory officials.

¢ values are fixed so the permissible errors are
sufficiently small so that there is no serious
injury to either buyer or seller of commodities
or services.

* Historically vehicle scale tolerances have been
0.1 % and 0.2 % of test load (i.e., 1 Ibor 2 Ib
per thousand pounds of weight).

Scale Capacity 120,000 x 20 [b

Scale Capacity 200,000 x 50 1b

+/- Acceptance Loadinlb +/-Maintenance
10 0to 10,000 20
20 20,000 40
30 30,000 60
40 40,000 80
50 - 50,000 100
60 60,000 120
70 70,000 140
80 80,000 160
90 90,000 180
100 100,000 200
110 110,000 220
120 120,000 240

+/- Acceptance Load inlb +/- Maintenance
25 010 25,000 50
50 50,000 100
75 75,000 150
100 100,000 200
125 125,000 250
150 150,000 300
175 175,000 350
200 200,000 400
225 225,000 450
250 250,000 500
275 275,000 550
300 300,000 600




Stored Tare Weight Surveys

Definitions

* Gross Weight = truck + cargo
» Tare Weight = truck, driver, fuel and other.

* Net Weight = weight of the product,
commodity or cargo carried.

How are weights used?

* Seller
* Basis for buying and selling (+/- errors)
* Services (freight, storage, weight for service)
* Jnventory
* Highway weight limit compliance
* Commercial Transaction:
* Seller to Buyer (single or multiple transactions)
* Seller to Buyer and Third or Multiple Parties

Example of Tare Weight Error

Stored Tare Used for Trade: 33,140 1b
Actual Tare: 33,700 Ib

Esror: - 560 b
Gross Wt: 50,000 Ib Gross Wt: 50,000 Ib
False Tare: 33,140 Ib Actual Tare: 33,700 Ib

False Net Weight: 16,860 1b True Net Weight: 16,300 1b

Customer Shortweighed: 560 Ib

Stored Tare

» Stored and recalled from memory in digital
indicators and computers.

* Charts with truck-id and tare weight taped
to the wall.

« Marked on vehicle or driver information.

What Changes Tare Weight?

* Driver/Passengers on-off truck

* Repairs or modifications to vehicle (e.g.,
new tires, paint, welding etc.)

* Tools, material handling equipment,
personal effects.

¢ Fuel and other fluid levels.

* Mud, dirt and others (e.g., product retained
in bed of dump truck).




States Reporting Survey Results

Across all Industries

Arizona * Nebraska
California * Pennsylvania
Connecticut * Tennessee
Florida ¢ Virginia
Iowa ¢ West Virginia
Maryland

Minnesota

Frequency of Tare Updates based on
User Comments

* Yearly (but firm was using tare weights that
were 3 years old).

» Tare weight established by 3 separate
weighings is used.

* Only when customer requests.
* Monthly

Once in every 10 weighings (3, 2, or 5)
Every day or twice per day

2 years, 5-1/2 years (+ 860 1b)(+ 640 Ib)
Every 2 days

Every 3 months

Once per week, every two-weeks, year, and
beginning of paving season

Weigh-in and weigh-out

Never

Survey Results

(tolerance allowed on at vehicle weights in parentheses)

26 locations

* Errors: - 180 to + 570 (60 — 80 1b) [750]

183 tare weights

¢ Errors: - 740 to + 400 1b (40 — 80 1b) [1140]
48 tare weights

* Errors: -1300 to + 660 (20 — 80 Ib) [1960]
140 tare weights

* Errors: - 8900 to + 2340 (20 — 100 Ib) [11240]

Survey Results

(tolerance allowed on at vehicle weights in parentheses)

8 tare weights

¢ Errors: —340 to + 300 (40 — 80 1b) [640]
39 tare weights

¢ Errors: —1020 to + 680 1b (20 — 80 1b) [1700]
44 tare weights

* Errors: —4920 to + 540 (60 — 80 1b) [5460]
113 tare weights

* Errors: -4680 to + 1060 (20 - 80 Ib) [5740]

Survey Results

(tolerance allowed on at vehicle weights in parentheses)

* 36 tare weights

¢ Errors: — 320 to + 260 (40 — 60 Ib) [640]
* 57 tare weights

¢ Errors: —660 to + 2680 1b (20 — 100 1b) [3340]
* 84 tare weights

« Errors: —480 to + 1200 (40 — 100 Ib) [1680]




Individual Vehicles
(d-daily, 3 - 90 days, 1- yearly)

Individual Vehicles

(Largest Variations)
Used Actual Error %
31,800 24,800 + 7,000 + 22 e
42,780 51,680 - 8,900 -20.8 g
28,760 33,680 - 4,920 -17 o
42,360 45,500 - 3,140 - 7.4 quen
27,500 30,900 - 3,400 - 123 feretor
34,600 32,260 +2,340 + 6.7 qussty
27,380 28,680 -1,300 -4.7
(@eanuste)

Used Actual Error %
423,300 23,380 - 80 -0.34
425,300 25,200 +100 +0.39
424,340 24,380 - 40 -0.16
335,760 36,340 + 580 +1.62
334,000 37,000 -3,000 -8.82
333,500 34,440 -940 -2.80
134,600 32,260 +2,340 +6.76
142,360 45,500 -3,140 -741
123,680 24,800 -1,120 -4.72
127,500 30,900 -3,400 -12.36

Individual Vehicles

Daily - Quarry

Used Actual Error %

23,300 23,380 -80 -0.34
23,200 23,140 +60 +0.25
23,520 23,500 +20 +0.08
24,340 24,380 -40 -0.16
23,300 23,320 -20 -0.08
26,100 26,140 -40 -0.16
23,180 23,200 -20 -0.08
24,820 24,780 +40 +0.16
25,300 25,200 + 100 +0.39
22,800 22,820 -20 -0.08

weighing practy

cs\are initiated §
weighing inad i

N

Proposed Actions

* Develop “Good Weighing Practice” guide for
distribution to device owners-users.

* Educate W&M Officials about the problem and
provide guidance on how they can control
violations through supervision and enforcement
action.

* Consider HB 44 & HB 130 proposals? (e.g.,
require stored vehicle tares to be deleted from
memory each day ?)

Other Weighing Practices that
Result in Inaccuracies

Double-Draft or split-weighing:

Kansas recently found using the same truck that
100 % of the double-draft weights differed from
the single-draft weights, and 73 % differed by an
amount greater than the applicable 120 Ib
tolerance for the vehicle. The average plus error
was 320 1b and the average minus error was

210 1b. Several errors exceeded 1,000 1b.




. Agreement of
Weigh-in & Weigh-out Scales

:
l

* Weigh-in and Weigh-out Scales are within
tolerances but one is plus and other is minus
(e.g., at 80,000 Ib on a 20 1b division scale this
difference could be as much as 320 Ib)

Contact Information Contact Information

Tom Coleman

National Institute of Standards The. National Conference on
and Technology Weights and Measures

N - 15245 Shady Grove Road
Weights and Measures Division B

N Suite 130

100 Bureau Drive Stop 2600 Rockville. MD 20850
Gaithersburg, MD 20899-2600 Phone: 240-632-9454
Phone: 301-975-4868 Fax: 301-990-9771

E-mazil: t.coleman@nist.gov E-mail: newm@mgmtsol.com




Appendix C. History of NCWM Stored Vehicle Tare Issue

In 1999 the State of Maryland submitted for consideration a proposal relating to the accuracy of stored vehicle tare weights
to the Southern Weights and Measures Association (SWMA). The SWMA forwarded the item (as shown immediately
below) to the National Conference on Weights and Measures Laws and Regulations Committee for review at its 2000
Interim Meeting

232-2 Stored Vehicle Tare Weights
SOURCE: Southern Weights and Measures Association (SWMA) from the State of Maryland.
CURRENT PROPOSAL: Add the following language to the Handbook 130, Method of Sale Regulation:

3.5. Vehicle Tare Weights - Whenever stored vehicle tare weights are employved, the following conditions and
requirements shall apply:

3.5.1. All stored vehicle scale tare weights shall be determined to the nearest scale division. When stored
tare weights are used, issued weight certificates shall identify that fact by placing words such as "'stored
tare' next to the tare weight. Abbreviations or symbols may be used, provided the terminology is defined
elsewhere on the printed ticket.

3.5.2. Stored vehicle scale tare weights shall be verified at regular intervals at a frequency to be determined
by the jurisdiction with statutory authority for the device, unless preempted by a more stringent
guideline/requirement or modification of the vehicle.

BACKGROUND AND JUSTIFICATION: Stored vehicle tare weights are being used and have often been found to be incorrect.
Errors found in initial vehicle tare weight surveys range from weighing 8,900 pounds less than the stored tare to weighing
2,680 pounds more than the stored tare. A load of sand or gravel at a cost of $5.50 per ton with a tare error of 750 pounds
has a monetary value for each weighing error of $2.06. If this error occurs on four transactions per day for 240 working
days, it results in an overcharge of more than $1,977 per year. Since the practice of using stored tare weights is followed by
other types of businesses (e.g., landfills and asphalt plants) where prices may reach $70 or more per ton, an error of 750
pounds in the tare weight of a truck would equal $26 per weighment. If this truck were involved in four transactions per day
for 240 working days, the overcharge would total more than $25,000 per year.

HISTORY OF ITEM: This item was originally submitted to the Committee by the SWMA in 1999 as:
1. Develop a method of sale regulation for stored vehicle tare weights. Require scale operators to maintain accurate
and up to date tare weights. The SWMA submitted the following suggested requirements for a new method of

sale.

3.5. Vehicle Tare Weights - Whenever stored vehicle tare weights are employed, the following conditions and
requirements shall apply:

3.5.1. Allowable differences. - The difference between actual tare weight and stored tare weight must not
exceed plus or minus 2 %.

3.5.2. All stored vehicle scale tare weights shall be accurately determined to the nearest scale division.

3.5.3. Stored vehicle scale tare weights shall be verified at regular intervals, not to exceed 3 months, unless
pre-empted by a more stringent guideline/requirement.

2. Adopt appropriate allowable difference between actual tare weight and stored tare weight.

3. Develop an examination procedure outline and enforcement procedures.
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4. Collect data from States that have not yet responded to a survey conducted by the States of Maryland and North
Carolina.

In 2000:

At the January Interim Meeting the Committee received comments from the States of Maryland and Mississippi. Maryland
requested that this item be maintained as developmental and suggested further study by the Southern Weights and Measures
Association (SWMA). An official from the state of Mississippi testified that stored tare weights are illegal in that
jurisdiction. The Committee decided to maintain this item as Developmental and asked that further work be done on a
regional level to clarify this issue and fully develop the proposal.

e  The Central Weights and Measures Association (CWMA) questioned the 600-1b tolerance. CWMA suggested that if
a tolerance is to be allowed, it should be no greater than the maintenance tolerance for the tare weight.

e The Northeastern Weights and Measures Association (NEWMA) supported continuing development of this issue.
NEWMA reported that, while some states already prohibit stored tares in present enforcement programs, many
feared that the practice is fairly widespread. NEWMA was supportive of the concept of timely verification of stored
tare weights, but NEWMA felt that the time limit and tolerance proposals were not acceptable. NEWMA also
expressed concern that stored tare weights may be inconsistent with the provisions of the Uniform Weighmaster Law
in that the tare weight was not actually measured by the Weighmaster and could invalidate any weight ticket issued.

¢ The Western Weights and Measures Association (WWMA) supported the further development of this item with the
consideration of existing tare regulations in other states. WWMA also recommended consideration of the following:

- Allowable differences should be a percentage of the weight of the vehicle as opposed to a fixed weight.
- Limit the use of stored tare weights to specific commodities such as rock, sand or gravel.

- Certified weight tickets must also include a disclosure that reflects the use of a stored tare weight.

- Do not require a mandatory tare weight verification interval of 3 months.

In 2001:

The Committee made this item Informational and considered several comments from the regional associations, including:
(1) Should the use of stored tare weights be limited to weighing in certain applications, such as quarries and landfills; (2)
Would it be appropriate to develop a proposal for consideration by the National Conference on Weights and Measures
Specifications and Tolerances Committee (S&T) to require disclosure on the weight ticket that stored tare weights were
used in arriving at the net weights (as has been done with manual weight entries); (3) Would it be appropriate to remove the
mandatory verification interval of three months because some jurisdictions may prefer to verify the accuracy of a stored tare
weight at their leisure and not provide the operator with a time frame during which non-compliance may be permitted; (4) Is
the 2 % tolerance too large — should it be limited to the absolute value of the maintenance tolerance for the value of the tare
weight?

e The CWMA opposed this item, expressing concerns that it would create a tolerance for tare weights when accuracy
was possible. CWMA had further concerns that this allowance would open the door for proliferation into other areas
of measurement.

e The WWMA recommended that the item be amended to:

3.5. Vehicle Tare Weights - Whenever stored vehicle tare weights are employed for more than one weighment, the
following conditions and requirements shall apply:

3.5.1. Allowable differences - It is the responsibility of the party for whom the stored tare weight was
established to maintain the actual tare weight of the vehicle so that it at no time exceeds the stored tare weight.

3.5.2. All stored vehicle scale tare weights shall be accurately determined to the nearest scale division.

3.5.3. Weight certificates issued when stored vehicle tare weights are used shall identify that fact by placing
the words “stored tare” next to the tare weight. The letters “ST” may be used in lieu of the words.

8



3.5.4. The use of stored vehicle tare weights shall be limited to vehicles moving earth, rock, sand, gravel, orr
asphalt paving material.

e The SWMA recommended that the item be amended to:

In 2002:

3.5. Vehicle Tare Weights - Whenever stored vehicle tare weights are employed, the following conditions and
requirements shall apply:

3.5.1. Allowable differences - The difference between the actual tare weight and stored tare weight must not
exceed plus or minus 3 scale divisions.

3.5.2. All stored vehicle scale tare weights shall be accurately determined to the nearest scale division.
Weight certificates issued when stored vehicle scale tare weights are used shall identify that fact by placing
words such as “stored tare” next to the tare weight. Abbreviations or symbols may be used provided the
terminology is defined elsewhere on the printed ticket.

3.5.3. Stored vehicle scale tare weights shall be verified at regular intervals at a frequency to be determined by
the jurisdiction with statutory authority for the device, unless preempted by a more stringent
guideline/requirement or modification of the vehicle.

3.5.4. The use of stored vehicle scale tare weights shall be limited to vehicles moving earth, rock, gravel,
refuse, coal, or asphalt paving material.

At the January Interim Meeting the Committee reviewed the information concerning this issue and decided to submit this
item to the NCWM for a vote using the language originally proposed by the SWMA. The Committee learned from the
USDA Packers & Stockyards Administration that if this proposal is to be-applied to poultry that is weighed on a vehicle
scale, a tolerance of 3 divisions (in the SWMA amended proposal) would conflict with their requirements. At the July
Annual Meeting, this item went before the NCWM and did not receive enough votes to either pass or fail; it was returned to
the Committee.

e The CWMA recommended that this item be withdrawn. CWMA is concerned that the item allows a tolerance for a
weight that is (or can be) known. The State of Michigan presented an audit report of 77 vehicles weighed with
stored tare weights:

Number of Trucks Weighed.........coovvvirriririineeccicrennceecssneee 77
Number of Stored Tares Found in Efror ...ooovvvrereeenvnnceeseennrnenneienes 77
Percentage of Stored Tares in EITOT ......v.ccvevvvereeecereenininrerreeeirinenenns 100 %
Average Error “Stored Tare Weight”...........ccoeveverrienniennrerenncenenns 988.31b
Number of Stored Tare Weights Favoring the Device Owner .................... 34
Number of Stored Tare Weights Favoring the Customer.......cccccoveecenrennee. 43
Total Error Weight Favoring the Device Owner.........cc.cocveeeveneene 46,580 1b
Total Error Weight Favoring the Customer ........ccccccovveevveceinnnnneen. 32,500 Ib
Economic Benefit to the Device OWNET.............coeeevvvveeereencccervennnn. 14,080 b
Estimated Annual Volume (Ton) ....ccccoveieriiiereneeeeeeiee e, 4,400,000
Estimated Annual SAlEs ......c.ooveveeviieermericeeeercree e $26,500,000

Average Estimated Number of Trucks Weighed: Company/Year........ 71,587

e The NEWMA opposed this item as written and recommended that it be amended to:

3.5. Vehicle Tare Weights - Whenever stored vehicle tare weights are employed, the following conditions and
requirements shall apply:

3.5.1. All stored vehicle scale tare weights shall be determined to the nearest scale division. When stored tare
weights are used, issued weight certificates shall identify that fact by placing words such as “stored tare” next



to the tare weight. Abbreviations or symbols may be used, provided the terminology is defined elsewhere on
the printed ticket.

3.5.2. Stored vehicle scale tare weights shall be verified at regular intervals at a frequency to be determined by
the jurisdiction with statutory authority for the device, unless preempted by a more stringent
guideline/requirement or modification of the vehicle.

e The WWMA recommended that this item be withdrawn.

o The SWMA recommended that this item be withdrawn. SWMA recognized that stored tare weights are in use in all
of the states and encouraged each jurisdiction to address these situations on a case-by-case basis.

In 2003:

At the January Interim Meeting the Committee decided to amend this item using language provided by the NEWMA and
submitted it to the NCWM for a vote. The Committee received an additional proposal to amend this item as follows: In
paragraph 3.5.1. in the first sentence, remove the word “determined” and replace it with “accurate”. The Committee
decided to not make this amendment. At the July Annual Meeting, this item went before the NCWM and did not receive
enough votes to either pass or fail; it was returned to the Committee.

e The CWMA recommended that this item be withdrawn and provided the following reasons: (1) Field data has
revealed high errors; (2) Jurisdictions should not have to assume the responsibility of the user; (3) Non-uniformity of
enforcement across jurisdictions; (4) Everyone should be enforcing net weight.

e The WWMA recommended that paragraph 3.5.1. of this item be amended to:

3.5.1. All stored vehicle scale tare weights shall be determined verified to the nearest scale division. When stored
tare weights are used, issued weight certificates shall identify that fact by placing words such as “stored tare” next

to the tare weight. Abbreviations or symbols may be used, provided the terminology is defined elsewhere on the
printed ticket.

e The SWMA supported the change proposed by the WWMA.
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Appendix D.
California Division of Measurement Standards Weighmaster Program

Presentation begins on the following page.
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GA Welghmasiar Prograim

CDFA
Division of Measurement Standards
Weighmaster/Petroleum Branch

David Lazier, Chief
(916) 229-3044 — dlazier@cdfa.ca.gov

11:

\identify on a weighmaster certificate,
the use of an established tare weight,

The director shall adopt regulations for the
establishment of vehicle, container, and pallet |
tares, including, but not limited to... the adoption |

of conditions of use
scertificate requirements
ssample size

~qllowable variations

~and procedures to verify
2l ¥ g

Identify on the weighmaster certificate

Common Tare C.T.
Predetermined Tare(*except) P.T.
Timber Tare T.T. -

*rock, sand, gravel, asphalt




COMMON TARE WEIGHTS
ESTABLISHING:
1,000 Ib or less

*Uniform weight range ( 0.2 Ib or 20 % variance
between the highest and lowest )

*Minimum of 96 containers or 100% of the lot

*Round to nearest pound if greater than 30 Ib;
round to nearest 0.1 1b if 30 Ib or less.

Understanding

Uniform Weight Range VS. Tolerance

Uniform weight range is the maximum allowable
variation of weight from the average (mean) that
any individual container in the lot may weigh

*For example:

*Average weight for lot was 100 Ib

*20% variation equals 20 1b

*Highest bin weight allowed would be 110 Ib
*Lowest bin weight allowed would be 90 Ib

9

COMMON TARE WEIGHTS
PALLETIZED CONTAINERS

Containers per pallet Min. Pallet Loads to be weighed
<10 96 or 100% whichever is less
10to 19 37 or 100% whichever is less
20 to 49 22 or 100% whichever is less
50 or more 11 or 100% whichever is less
8
Understanding

Uniform Weight Range VS. Tolerance

*For example:

*Average weight for lot was 100 Ib

*20% variation equals 20 Ib

*Highest bin weight allowed would be 110 Ib
-Lowest bin weight allowed would be 90 Ib

In no event shall tare weights exceed the
tolerance level of 0.2 1b or 2 %, whichever is
greater, of the established tare weight.

1

Understanding
Uniform Weight Range VS. Tolerance

Tolerance for common tare weight is 2 % of the
ESTABLISHED common tare weight

*For example:
+Common tare weight for lot is 75 Ib
*2% tolerance equals 1.5 Ib

No violation until common tare average weight for
sample ( 96 or 100%) weighed exceeds 76.5 Ib or is
less than 73.5 1b
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Understanding
Uniform Weight Range VS. Tolerance

Tolerance for common tare weight is 2 % of the
ESTABLISHED common tare weight

Understanding
Uniform Weight Range VS. Tolerance
*For example:
*Common tare weight for lot is 75 Ib
*2% tolerance equals 1.5 Ib

No violation until common tare average weight for
sample ( 96 or 100%) weighed exceeds 76.5 Ib or is
less than 73.5 Ib

[ T RN TARE WY

THaE TARE.
THEACTUAL TARE GHALLNOT VART FiR0M THIS COMMON TARE BY MORETHAN
TWOTENTH (0.7) POLD ORTWO PERCENT (214, WHICHEVER IS GREATER.

CODE DESIGHATION _CCG.Rel........ COMMON TAREWRIOHT 112 LT3
zereci{; o

RS (408 736.3431
il e @

Original CTN
and weighmaster
certificates sent

Muks CaCan

O vemuscemesmasiermi to the DMS
sy ETESTISTIRS e R

remte gt 0 s Within 5 days of
ToaCasion agn i1 Jeies establishment.

Awrag Weign _LIE I Rr (4gn232.3983

(Wagon v Bomnem Phone)

Toe sopn T e Is
Dy o mur—mlﬂx-—.ﬁ-\ﬁ.l)lﬂ Frtiidge Rusd Tuale 2

e Ao SN Yo aset e fom 14

COMMON TARE WEIGHTS

*RESPONSIBILITY-

... it is the responsibility of the party for
whom the tare weight was established to
maintain the tare weight within the variations
prescribed by the director.”

In no event shall tare weights exceed the
tolerance level of 0.2 1b or 2%, whichever is
greater, of the established tare weight.

in

saEvs00T

Vehicle is part of the weighing to
determine empty bin weight

'Weight of the empty bins to

7 be used for CTN calculation [25/99
—— 25/99..

[ Wetched m: £213 Prwit He

Only emp¢y bins are weighed on the scale.
Issue a “Tare Only” certificate for the CTN.

Py

JuwDandy 3/25/99
Jim Dandy. 3/25/99 .

]COM.\IODITY
Hempty bins 47247038 ply

Mooty Tast ot

'
i
R — - REMARKS: To cotablish common tare for bina
vishess 3 UNITS: 100

1| TARE | 2432 o

) 11850 i ~| JumDandy 3/25/99

JunwDandy. 3(25/99

11850 Ibs/ c=resy _ancomness

Culifamis Cenners and Qrowers PIL 413

Storage Lovation(s) of 24 W, CaifomiaSL (.0.B 2053 Tots Humber
100 Lo( Bei Sunnyyale, CA D406 InUse 300
Nunber Weighed _100 JimDandy
. WeighinwAa N e/ D rputy Signunes
weighed
g o Cavinn Wi 11310
Qaly
M- 1185 The (2087322903
—_ 118 5 (Waghn s BudnessProns)
B
The original of thi Ture Nalice and the wa cetificate() iesrd 1o eAablish the
common bars e 10 by mailed 1o the Dividan of Mearw smont Standerds, 8316 Fruitridge Rosd, Suits K.
avg Sacramenta Califomia 95826, (916) 229.3060, wilhin five (5) dagx.
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%-HCOMMODITY
}rmpl)‘ bing 47547228
Py

JumDandy. 3/25/99. .

118.5 Ibs. avg rounded = 119

CODE DESIONATION __ CCG.B- COMMON TARE WEIGHT

TO BE MAINTAINED AT EACH

INQ LOCATIOR US NG THIE TARE.

EFFECTIVE DATE _3/1/94

[ T IR TARE IR

TO BE MAINTAIMED AT EACH WEIGHI MG LOCATION LS NG THIS TARE.

THEACTLAL TARE SHALL MOT ¥ARY FROM THIS

TWO-TEMTR {0.2) POUND OR TWO PERCEN (.

CODE DEIIONATION _GCQ-R- conmd

PROCESIOR/UTER  CALIFORNIA CANNERS AN

Adtym PO Dwx 70130, Bunnynls CA 546

g s
auharity of Tille 4 Diwaend, Chupte 9, Aricte 3, 51
Type of Tare D enione Dim s

X Bin X Eatenier @ Ly

Baxas Ireecior a2 Whee|

it will be used.

ghing locations where

Putee 287 Heigrs

Conlune Desnphon. ades,

<ons wrt asin oukage 31727 3 4%,

Muts CuCen

Commodity _ALComARIl

Culiformia .
Sterpp Losaiani of 4k W CutiforminTh
Letcsy Bringd anplvd 3

MumbarWeighet 100

Totad Contunrs Weicht 11830 [be

+A CTN can only be
used by a licensed
‘weighmaster at that
location.”

Aoy Weikts 1IR3 Ty

(4D 7I:2095
(Waghmedn BuanssePhons)

Establishing |

*Average tare weight will be determined
mathematically (total weight divided by
sample number) and rounded to the
nearest 0.1 b if equal to or less than 30
Ib or the nearest pound if greater than
30 Ib.

*Randomly select two (2) containers for
the first fifty (50) in the lot and one (1)
for each fifty (50) additional containers
in the lot

*No less than three ( 3 ) containers
weighed for a lot of 100 containers OR
LESS

26

USE

Unless a party having legal or financial
interest in the transaction notifies the
weighmaster prior to issuance of a
certificate that a Common Tare Notice
(CTN) shall not be used, a weighmaster
may use a CTN if a copy of the CTN is
on file.

Average Tare

¢ Certificate issued will
show the total number of
containers, number of
sample containers and the
average weight

* Determined for each load
at the time of certification

* Must meet uniform
weight range conditions

« Cannot be used for
subsequent loads

USE |

Unless a party having legal or financial
interest in the transaction notifies the
weighmaster prior to issuance of a
certificate that an average tare weight
shall not be used, a weighmaster may
use it.




PREDETERMINED
INDIVIDUAL TARE WEIGHT

The weight of a vehicle, container or pallet
determined by a weighmaster prior to the time
of delivery of a product; established and used in
accordance with regulation and code.

ESTABLISHING A
~ PREDETERMINED TARE

7

234987

A copy should remain with the vehicle in
case it is needed by another
weighmaster.

(b) Each vehicle will be marked on
both sides with:

* company name or code
¢ license number

* predetermined tare weight numbers and letters
(not less than 3 inches in height, permanently
marked on vehicle or placard). Gondola units will
have required information applied to both sides of
the container portion.

cSloi>s

2

oBTINC,

0

L)
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]
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[OT ING. LiC, VA 1824 TARE 2960 ILES @,
0 - e

(c) Each container or pallet that has a
predetermined tare weight established shall
be clearly marked on both sides with:

*company name or code
scompany identification number

predetermined tare weight numbers and letters (not
less than 3 inches in height)

USE

Unless a party having legal or financial
interest in the transaction notifies the
weighmaster prior to issuance of a
certificate using a PT that a PT shall
not be used. A weighmaster may use a
PT if a TARE ONLY certificate is in
his/her possession.
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USE

The weighmaster or contract hauler
who uses a PT shall have in their
possession a copy of the weighmaster
certificate establishing the PT.

IKBATY?

03867

TARE ONLY

tare weight.

*RESPONSIBILITY-

... it is the responsibility of the party for
whom the tare weight was established to
maintain the tare weight within the
variations prescribed by the director.”

In no event shall tare weights exceed the
tolerance level of 0.2 b or 2%,
whichever is greater, of the established

37

PT: EXEMPTIONS FOR
SPECIFIED ROCK PRODUCTS

The issuance of
predetermined tare
weights are exempt
from the marking and
“tare only” certificate
provisions of the
California Code of
Regulations.

PT: EXEMPTIONS FOR SPECIFIED
ROCK PRODUCTS

Establishing:

*Should weigh the

vehicle fully fueléd |

and compartments
empty. The driver
may be on or off.

39

PT: EXEMPTIONS FOR
SPECIFIED ROCK

PRODUCTS

Conditions of Use:

*The certificate must
note if driver was on
for both the gross
and tare weight.

*Both the gross and
tare weight must be
determined with —
driver on or off.

PT: EXEMPTIONS FOR
SPECIFIED ROCK PRODUCTS

Recording:

Conditions of use:

*Weighmaster will maintain verifiable records of
PTW and vehicle identification information;
electronic or hard copy.

*At no time shall the actual weight of the vehicle
exceed the recorded PT. The party for which the
tare was established is responsible for

maintaining the vehicle weight. !




Gonuilions

*Only used for fuel consuming vehicles
transporting bulk tomatoes.

WhenoWiolUse

*Valid for only one harvest season.

*If vehicle tare varies by more
than 300 Ib from established seasonal tare.

*Must be kept in the vehicle for which it was
established.

*If cab card weight figures have been changed

or altered in any manner.

*Must be submitted to the weighmaster to

*When the weight or vehicle identification

certify the net load.

information on the cab card changes

4

Certificate for Cab Card

01121212 Walghed For: FRANKLIN TRUCKING

Trackticonss:  IAS7Z47 Addmss: 2222 West Harlam Road, Davi CA

Traiber Liconsa: Delivered To:
Trailer Licansa: Commodity: EMPTY 95 FORD CAB TRUCK Carrier,

Unity Tepe: Mark peac

Disconnecting fuel lines is NOT acceptable
for disabling fuel tanks. The tank must be
REMOVED or SEALED in a tamper-proof
manner.

Yalghing Loestion; NET
12470 End! Laks Road
Duavis, CA 85237 WEIGHMASTER CERTIFICATE

THIS 13 e following {, meased, of countod by a weiGhmastaN, Whose
signature 14 0n this cerhicate, who fx a recognized aumaxity of sccursey. R priscrbed by Chaptos T (commencing wih Secton
12700) of Divitkon 5 of the Calfomia Butinass snd Professions Code. administersd by tha Division of Measuramaent Standards of the
Calfornia Department of Food and Agricuture.




UL LR
NPARTVENT Of 700D A0 AR TIAL
DIVISION OF MEASUREMENT STANDARDS
TRUCK TRACTOR TARE WEIGHT - BULH

VALIDL 2001 OMLY 1 FRUTROGE AOAD, 318 K

Official Tare Weight is 250 Ib

Del Conte, Inc.

less than the certified weight.
e e
Ford ™ Biue
L AESULT
12740 Eost Lake Road, - AR e
Davis CA  g5p37 | "meHTAuLOwE OFFICIAL TARK WRIGHT

T m
121212 ™ snsni ot

- 12850 = 12600
Joe schmoe LA Wvcontubutuentity | PE—

THIS OFRACIAL TARE WEIGHT MAY BE USED WHEN TRANSPORTING BULK TOMATOES .

THE CARRIER AND/OR DRIVER OF THIS VEHICLE ARE RESPONSIELE FOR MAINTAINING THIS VERICLE'S
WEIGHT WITHIN THE PRESCRIBED TOLERANGE OF THE OFFICIAL TARE WEIGHT WHEN THIS CAB CARD

15
PRESENTED TO A WERGHMASTER. FAILURE TO MAINTAIN THIS VEHICLES OFFICIAL TARE WEIGHT MAY
REBULT IN PROSECUTION.

rFill out the Cab Card using information
from the weighmaster certificate and the driver. |
48

Timber Tare Weights

Established on unladen log hauling trucks and used
to determine net weight of logs weighed at a saw milt
using an automated weight scaling program.

Net weight converted
to board foot volume |

Average of last five
actua! tare weights -
based on sample
scale frequency

PENALTIES

Common Tare Weight Misdemeanors

Up to $1,000 + court
costs (approx. 170%)

And/or 6 months jall

Average Tare Weight

Predetermined
Individual Tare Weight

Timber Tare Weight

Seasonal Tare Weights Infractions

$200 - $800 + court
costs (approx. 170%)
No jail »
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Appendix E. Draft Survey Form

Jurisdiction: l Date:

How frequently does the firm reweigh stored tares?

Type of Business:

Business Name and Location:

Vehicle Scale Tested Prior to Tare Verification?

(Yes or No, Please attach report)

Estimated Number of Vehicles Weished Daily:

Examples of Commodity or Services Value of Commodity or Service
(based on scale weights) (e.g., price per ton or other unit).
a.
b.
C.
A. I‘(]ien'tity of B. Type of Vehicle C. Sto'red D. Tare Weight Error in
ehicle . Tare Weight of . Pounds
(.2, user’s ID or (e.g., tractor-trailer, Vehicle of the Vehicle (C-D) Remarks
Truck Number) dump truck or other) (Ib or ton) (Ib or ton) .
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Official Conducting Survey: Date

12




Examples of the Type of Information that will be reported.

Number of Jurisdictions PartiCiPating .........c.ceeeeverereerrieeeienieresreneerneeeeseseeeeersesnsenes
Number/Type of BUSINESSES SUIVEY.....ccviviriiiriiirireeererreenrereniieserseeseasesssessesessseneseesennes
Types of Commodities or Services INVOIVEd...........covviiiviiincinnccrnneen e
Number of Vehicles Weighed ..ot
Number of Stored Vehicle Tares Found in EITor ...
Percentage of Stored Tares in EITOT ......ccccoviiiiiiiiicercreenereeeeerte st seesae e re s e sraesaensesanasns
Average Error “Stored Tare WeIght” .......c.cocciiiiiioirintcceeeeeeeeteses e
Number of Stored Tare Weights Favoring Device Users
Number of Stored Tare Weights Favoring CONSUMETS.........cvevvvereeieecesreesiessariessereersaessesnns
Total Error (Weight) Favoring the Device OWNET......c..ccovvtriceiireninrnreenreeesesereeeeesee v
Total Error (Weight) Favoring the CUStOMET ..........cccereerereeerierieienienieeer e s ereseeseaees
Estimated Economic Benefit to Device USEIS.......coveeererrrnrinenenrineeeeteeeeseereee e seenennenne
Estimated Annual Volume (TONS) . ...cocceceriiiiieniininnereereseseeseeinsseraeceseeserssessessessessneseesnnene
Estimated AnnUal SAlES........ccoeoirieiiirie ettt ettt sa et
Estimated Number of Trucks Weighed Annually........c.cocvevieveneniinneneieniinencrenseenenene
Frequency of Vehicle Tare Determination .......c.coccovrreeenerererennenenncntecreenneeseesescsnenenes
Types of Stored Vehicle Tare Identified

13



Appendix F. Money Value of Scale Divisions

Money Value of Scale Divisions
Price Per Ton

$5 $10 $15 $20 $25 $30 $40 $50 $70 $80 $90 $100 $150 $200

10 | 0.025] $0.05 | $0.08 | $0.10 | $0.13 | $0.15 | $0.20 | $0.25 | $0.35 | $0.40 | $0.45 $0.50 $0.75 $1.00

20 | 0.05 | $0.10 | $0.15 | $0.20 | $0.25 | $0.30 | $0.40 | $0.50 | $0.70 | $0.80 | $0.90 | $1.00 $1.50 $2.00

50 |0.125| $0.25 | $0.38 | $0.50 | $0.63 | $0.75 | $1.00 | $1.25 | $1.75 | $2.00 | $2.25 $2.50 $3.75 $5.00
100 | 0.25 | $0.50 | $0.75 | $1.00 | $1.25 | $1.50 | $2.00 | $2.50 | $3.50 | $4.00 | $4.50 | $5.00 $7.50 | $10.00

Money Value of Scale and Tare Errors

10 | $0.03| $0.05 | $0.08 | $0.10 | $0.13 | $0.15 | $0.20 | $0.25 | $0.35 | $0.40 | $0.45 $0.50 $0.75 $1.00

20 | $0.05| $0.10 | $0.15 | $0.20 | $0.25 [ $0.30 | $0.40 | $0.50 | $0.70 | $0.80 | $0.90 | $1.00 $1.50 $2.00

40 | $0.10| $0.20 | $0.30 | $0.40 | $0.50 [ $0.60 | $0.80 | $1.00 | $1.40 | $1.60 | $1.80 | $2.00 $3.00 $4.00

60 | $0.15{ $0.30 | $0.45 | $0.60 | $0.75 | $0.90 | $1.20 | $1.50 | $2.10 | $2.40 | $2.70 | $3.00 $4.50 $6.00

80 | $0.20| $0.40 | $0.60 | $0.80 | $1.00 | $1.20 | $1.60 | $2.00 | $2.80 | $3.20 | $3.60 | $4.00 $6.00 $8.00
100 | $0.25] $0.50 | $0.75 | $1.00 | $1.25 | $1.50 | $2.00 | $2.50 | $3.50 | $4.00 | $4.50 | $5.00 $7.50 | $10.00
120 | $0.30 | $0.60 | $0.90 | $1.20 | $1.50 | $1.80 | $2.40 | $3.00 | $4.20 | $4.80 | $5.40 | $6.00 $9.00 | $12.00
140 | $0.35] $0.70 | $1.05 | $1.40 } $1.75 | $2.10 | $2.80 | $3.50 | $4.90 | $5.60 | $6.30 | $7.00 | $10.50 | $14.00
160 | $0.40| $0.80 | $1.20 | $1.60 | $2.00 | $2.40 | $3.20 | $4.00 | $5.60 | $6.40 | $7.20 | $8.00 | $12.00 | $16.00
180 | $0.45( $0.90 | $1.35 | $1.80 | $2.25 | $2.70 | $3.60 | $4.50 | $6.30 | $7.20 |. $8.10 | $9.00 | $13.50 | $18.00
200 | $0.50 | $1.00 | $1.50 | $2.00 | $2.50 | $3.00 | $4.00 | $5.00 | $7.00 | $8.00 | $9.00 | $10.00 | $15.00 | $20.00
220 | $0.55| $1.10 | $1.65 | $2.20 | $2.75 | $3.30 | $4.40 | $5.50 | $7.70 | $8.80 | $9.90 | $11.00 | $16.50 | $22.00
240 | $0.60 | $1.20 | $1.80 | $2.40 | $3.00 [ $3.60 | $4.80 | $6.00 | $8.40 | $9.60 | $10.80 | $12.00 | $18.00 | $24.00
260 | $0.65| $1.30 | $1.95 | $2.60 | $3.25 | $3.90 | $5.20 | $6.50 | $9.10 | $10.40| $11.70 | $13.00 | $19.50 | $26.00
280 | $0.70 | $1.40 | $2.10 | $2.80 | $3.50 | $4.20 | $5.60 | $7.00 | $9.80 | $11.20| $12.60 | $14.00 | $21.00 | $28.00
300 | $0.75| $1.50 | $2.25 | $3.00 | $3.75 | $4.50 | $6.00 | $7.50 | $10.50 | $12.00 | $13.50 | $15.00 | $22.50 | $30.00
400 | $1.00| $2.00 | $3.00 | $4.00 | $5.00 | $6.00 | $8.00 | $10.00 | $14.00 | $16.00 | $18.00 | $20.00 | $30.00 | $40.00
450 | $1.13 | $2.25 | $3.38 | $4.50 | $5.63 | $6.75 | $9.00 | $11.25 | $15.75 | $18.00 | $20.25 | $22.50 | $33.75 | $45.00
500 | $1.25| $2.50 | $3.75 | $5.00 | $6.25 | $7.50 | $10.00 | $12.50 | $17.50 | $20.00 | $22.50 | $25.00 | $37.50 | $50.00
550 | $1.38 | $2.75 | $4.13 | $5.50 | $6.88 | $8.25 | $11.00| $13.75 | $19.25 | $22.00 | $24.75 | $27.50 | $41.25 | $55.00
600 | $1.50) $3.00 | $4.50 | $6.00 | $7.50 | $9.00 | $12.00| $15.00 | $21.00 | $24.00 | $27.00 | $30.00 | $45.00 | $60.00
650 | $1.63 | $3.25 | $4.88 | $6.50 | $8.13 | $9.75 | $13.00 | $16.25 | $22.75 | $26.00 | $29.25 | $32.50 | $48.75 | $65.00
700 | $1.75 | $3.50 | $5.25 | $7.00 | $8.75 | $10.50 | $14.00 | $17.50 | $24.50 | $28.00 | $31.50 | $35.00 | $52.50 | $70.00
800 | $2.00 | $4.00 | $6.00 | $8.00 | $10.00 | $12.00 | $16.00 | $20.00 | $28.00 | $32.00 | $36.00 | $40.00 | $60.00 | $80.00
900 | $2.25| $4.50 | $6.75 | $9.00 | $11.25 [ $13.50 | $18.00 | $22.50 | $31.50 | $36.00 | $40.50 | $45.00 | $67.50 | $90.00
1000 | $2.50 | $5.00 | $7.50 | $10.00 | $12.50 | $15.00 | $20.00 | $25.00 | $35.00 | $40.00 | $45.00 | $50.00 | $75.00 | $100.00
1100 | $2.75| $5.50 | $8.25 | $11.00 | $13.75 | $16.50 | $22.00 | $27.50 | $38.50 | $44.00 | $49.50 | $55.00 | $82.50 | $110.00
1200 | $3.00| $6.00 | $9.00 | $12.00 | $15.00 | $18.00 | $24.00 | $30.00 | $42.00 | $48.00 | $54.00 | $60.00 | $90.00 | $120.00
1300 | $3.25 | $6.50 | $9.75 | $13.00 | $16.25 | $19.50 | $26.00 | $32.50 | $45.50 | $52.00 | $58.50 | $65.00 | $97.50" | $130.00
1400 | $3.50 | $7.00 | $10.50 | $14.00 | $17.50 | $21.00 | $28.00 | $35.00 | $49.00 | $56.00 | $63.00 | $70.00 | $105.00 | $140.00
1500 | $3.75 | $7.50 | $11.25| $15.00 | $18.75 | $22.50 | $30.00 | $37.50 | $52.50 | $60.00 | $67.50 | $75.00 | $112.50 | $150.00
2000 | $5.00 | $10.00 | $15.00 | $20.00 | $25.00 | $30.00 | $40.00 | $50.00 | $70.00 | $80.00 | $90.00 | $100.00 | $150.00 | $200.00
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