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Pasta is produced by an extrusion method of semolina dough made from durum wheat flour and
water. The shapes are obtained from a series of dies and inserts and high speed cutters to
maintain size and dimension. After various stages of mixing, moisture is removed by a drying
process utilizing difterent levels of heat, humidity, ventilation, and cooling. The dryers are set
according to specific profiles that control the rate at which moisture is removed. Final moisture
results achieved range from 10.5% to 13%, depending on the pasta shape and production line.
Product is typically evaluated for moisture, among other traits, during drying cooling, and after
final packaging. As discussed further below, monitoring of all package net weights are
performed on individual cartons after the package fill process sealing. Manufacturing takes
approximately 3 to 12 hours at the processing stage. The length of time for the drying process
depends on the shape but generally ranges from 3 hours to 12 hours. This time varies in
conjunction with the processing line and type of product.

After the drying and cooling stage, product is stored short term for packaging. Storage times are
typically brief, totaling less than 8 hours. For packaging, the product passes through a set of
calibrated scales that feed the bagging or cartoning machine. Sealed, non-airtight product
packages are then machine cased into paperboard cases. Typically, a fully automated system
sends cartons to case packers and then to fully automated palletizers. Warehouse operators
receive possession of the product from the palletizer, scan bar coding, and place the pallets in a
racking system where it is held for distribution. Packaging takes between 1 and 3 hours.

Product is stored at ambient temperatures and distributed according to sales orders. Inventory of
most products is usually no more than a month, but is also subject to sales orders. Inventory
turnover is monitored so that no inventory becomes aged. The lag time between shipment and
purchase of the product by a consumer varies greatly, usually taking at least 22 weeks.

Net weight quantity control is monitored using calibrated in-line weight system equipment.
Scale systems on all packaging lines are computer monitored and calibrated. The monitoring of
these checks, and all aspects of the process that can effect package weights are typically
monitored and reviewed to ensure that best packing practices are followed in a given processing
plant. Some production lines also make use of “check-weighers” to guard against unanticipated
unreasonable variation in package weights. Individual packages that are “kicked-off” the check-
weigher due to low weights are segregated and designated for “rework procedures” adopted by
the particular packager. In other instances where automation is not as complete, Mettler
Balances are used on each packaging line for regular sampling (e.g., every 30 minutes) to verify
weights.

Compliance with Handbook 133 is also obtained through planned quality systems and utilization
of standard operating procedures. All weighing systems are programmed to meet declared
packaged weights in compliance with NIST Handbook 133. Specifically, the average net weight
of the run must equal or exceed the package label weight and there must be no single package
that exceeds Handbook 133’s maximum allowable variance at the time of packaging. Although
the weight control program is designed to meet declared weights at point-of-pack, a moisture
loss deviation will occur over time, which can be caused by ordinary exposure to conditions that
normally occur in good distribution practices. The length of time in distribution, environmental
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conditions, and other storage conditions may also contribute to an unavoidable loss in moisture.

C. Published Data Support a 3 Percent Moisture Allowance for Pasta Products

Pasta is made in many geographic locations across the United States and is shipped throughout
the country. Although pasta exhibits weight loss in all geographic locations, extremes in climate,
altitude, and temperature have a significant impact over time. As well, additional losses result
when packages are uncased and placed in an air conditioned or heated retail environment.

Both carton and flexible (plastic) packaging experience moisture loss for pasta, though greater
loss occurs in cartons. Industry studies indicate that moisture loss for pasta products is
reasonably predictable over time. The degree of loss is inevitably influenced by the environment
in which it is stored. The studies summarized below are based both on “real world” data in the
retail marketing chain and studies designed to simulate these conditions.

The 1989 study is the result of a thoughtful, comprehensive approach that remains relevant
today. The packaging used for pasta products has not changed since this study was conducted,
nor have the packing methods. Also, the findings of the 1989 study are consistent with more
recent, discrete data.

1. NDSU 1989 Study

A published study (hereinafter “Dick and Shelke study”) evaluating the moisture loss of products
in a typical retail storage situation recommended the establishment of a net weight allowance of
5.0 percent for pasta packaged in paperboard cartons and 3.2 percent for pasta packaged in
flexible bags. 19/ The authors reached this conclusion after reviewing (1) the results of an FDA
survey of moisture loss in flour packaged in Kraft paper bags, (2) FDA guidelines for moisture-
loss surveys, (3) guidelines offered to the NPA by FDA officials on March 30, 1981, (4) the
results of a 1981 NPA Packaging Survey, and (5) the unpublished results of a private
manufacturer’s research and development study on pasta net weight.

Importantly, NPA conducted the 1981 packaging study in accordance with FDA guidelines for
moisture-loss surveys. This study monitored the moisture loss of pasta products in three typical
storage sites: a retail supermarket in metropolitan New Jersey, a warehouse in metropolitan New
Jersey, and a warehouse in Minneapolis, Minnesota. The retail store was a large air conditioned
facility, representative of typical supermarkets used to display the bulk of the pasta sold in the
U.S. The moisture loss of the pasta stored in the retail stores and the warehouses ranged from
2.24 to 5.02 percent for the pasta in paperboard packaging and from 1.22 to 3.18 percent for
pasta sold in flexible packaging.

Additionally, the Dick and Shelke study reported the results from a private research and
development study that monitored moisture loss over a 16-week period under the following
controlled conditions: desert (90°F, 10% R.H.), ambient (70° F, 50% R.H.) and tropical (80° F,

19/ Dick, Joel; Shelke, Kantha; “Net Weight Variation in Packaged Pasta,” Cereal Foods World, Vol.
34, No. 2, pg. 201 (February 1989).
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warehouse. All of these cases were moved to an air conditioned environment and weighed
initially and every three days for 2 weeks to simulate the retail environment.

The moisture loss in products packaged in cartons ranged between 0.5 and 1.5%. The study also
determined that both freshly packed samples (“P” on chart below) and older warehouse samples
(“W” on chart below) tend to lose 0.5-1.0% when removed from cases and placed individually in
an air conditioned retail environment.

Retail Outlet Simulation
% Deviation from Target Additional Loss Expectations When Moved to Store
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iv. Study Four: Moisture Loss Over Product Life Cycle

Another industry experiment was designed to measure moisture loss over the average life of one
company’s pasta products through their distribution cycle from packaging to consumer sale.
This study was designed to test the “worst case” scenario, using paperboard cartons and
conducting the study during the fall and winter, the seasons with the lowest relative humidity in
warehouses and retail stores. The pasta was stored at ambient conditions in the distribution
system for about 8 weeks and then for another 4 weeks to simulate distribution on its path to the
consumer. The product was then held in an air conditioned environment (a plant lab) simulating
the store shelf for an additional three weeks. Actual moisture loss over the 15 week study at
each location was 2.5% (Midwest), 3.38% (Eastern Seaboard), and 5% (Eastern Canada).
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Conference and NIST on this initiative and to reaching an agreeable conclusion for this
longstanding topic of concern for the pasta industry.

Please do not hesitate to contact me if you have questions after you have had an opportunity to
review the enclosed materials. Thank you for your attention to this proposal. We look forward
to working with NCWM on this initiative.

Sincerely,

i‘ Jay Kushner
Géneral Counsel

National Pasta Association

Enclosure
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Discussion
A. Background and Legal Basis for Modification of Handbook 133

The Federal Food, Drug, and Cosmetic Act (“FDCA”) requires that food packages bear an
“accurate” statement of net weight. 2/ States generally have established and enforce an identical
requirement. As contemplated by the FDCA, federal regulations also mandate that “reasonable
variations caused by loss or gain of moisture during the course of good distribution practice or by
unavoidable deviations in good manufacturing practice will be recognized.” 3/ States impose
parallel requirements. The required allowance for moisture loss was recognized by the U.S.
Supreme Court in the case of Jones v. Rath Packing Company. 4/ Accordingly, inspectors must
adjust for moisture loss when determining compliance with the federal and state net weight
requirement.

Handbook 133 serves as an important tool that informs jurisdictions’ good inspection practices.
Currently, Handbook 133 includes specific moisture allowances for meat and poultry, flour, and
dry pet food. 5/ No moisture allowances are expressly established for pasta products. For
commodities other than those specifically listed, Handbook 133 provides limited guidance on the
determination and application of moisture allowances. In recent years, NCWM’s Laws and
Regulations Committee has considered a series of proposals to address aspects of this issue,
leading to formation of a “Working Group.” 6/ The lack of guidance specific to pasta products
causes challenges for state weights and measures officials across the country when conducting
package inspections. Some inspectors mistakenly conclude that the absence of a specific
moisture allowance for pasta products in Handbook 133 means that no consideration of moisture
loss 1s necessary or required. That is, of course, not the case.

Over the past two decades, there has been interest in, and a sound factual basis for, establishing
an allowance for moisture loss in pasta. A proposed rule issued by the Food and Drug
Administration (“FDA”) provided the first impetus for NPA’s efforts. In 1980, FDA proposed
to quantitatively define permissible “reasonable variations” from stated net weights for several
food categories, including foods subject to moisture loss. 7/ FDA’s proposal only specified a
moisture allowance for a limited number of foods. The agency acknowledged the narrow scope
of its proposed rule and explained that only a few express allowances were being proposed
because FDA had a limited amount of moisture loss data available that were developed under

2/ 21 U.S.C. § 343(e) (Foods in package form must bear “an accurate statement of the quantity of
the contents in terms of weight . . . except that . . . reasonable variations shall be permitted”).
3/ 21 CFR. § 101.105(q).
4/ Jones v. Rath Packing Co., 430 U.S. 519 (1977).
5/ NIST Handbook 133: Checking the Net Contents of Packaged Goods, at 17.
6/ The Working Group has examined primarily mechanical issues (e.g., when and how to account
for moisture loss in the course of an inspection). This proposal advances the current efforts of the
Working Group and the Conference’s goal in maximizing the utility of Handbook 133 in promoting
uniform, well-conceived, good inspection practices.
7/ 45 Fed. Reg. 53023 (Aug. 8, 1980). This proposed rule was later withdrawn. 56 Fed. Reg. 67440
(Dec. 30, 1991).
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