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[bookmark: _Hlk210632771]
1.2.6.	DeviationsVariations Caused by Moisture Loss or Gain of Moisture in Packaged Goods

DeviationsVariations from the net quantity of contents caused by the loss or gain of moisture from the package are permitted when they are reasonable and are caused by ordinary and customary exposure to conditions that normally occur in good distribution practice and that unavoidably result in change of weight or measure.  According to regulations adopted by the U.S. Environmental Protection Agency, no moisture losspermissible variation is recognized on pesticides.  (see Code of Federal Regulations 40 CFR 156.10.)
Test procedures for flour, dry pet food, pasta products, Cannabis, some meat products, and fresh poultry are based on the concept of a potentially permissible “reasonable variation due to moisture loss or gain” also known as a “gray area” or “no decision” area (see Section 2.3.8. “Adjustments for Reasonable Variations Due To Loss of Moisture”).  When the average net weight of a sample is found to be less than the labeled weight, but not more than the boundary of the “gray area,” the lot is said to be in the “gray” or “no decision” area.  The gray area is not a tolerance.  More information must be collected (see below) before lot compliance or noncompliance can be decided.  Appropriate enforcement should be taken on packages found short weight and outside of the determined “reasonable variation due to moisture loss” or “gray area.”

Federal laws, namely the Fair Packaging and Labeling Act (see 16 CFR Chapter 1 Subchapter E Part 500 § 500.25), the Food, Drug and Cosmetic Act (see 21 USC Chapter 9 Subchapter IV § 343), the Federal Meat Inspection Act (see 21 USC Chapter 12 Subchapter 1 § 601(n)(5)), and the Poultry Products Inspection Act (see 21 USC Chapter 10 § 453(h)(5)) each address requirements to consider “reasonable variations” from stated, labeled net content statements.  Federal regulations promulgated under the Acts (see Title 21 Code of Federal Regulations (CFR) Chapter 1 § 101.105(q) re: FPLA; Title 9 CFR § 317.2(h)(2) re: Meat and Poultry Products); Title 9 CFR § 381.121(c)(6) re: Poultry Products) each state that such “reasonable variations” are applicable to packaged products “during the course of good distribution practices.”  Similarly, “reasonable variations” may be permitted when resulting from “unavoidable deviations in good manufacturing practices.”

In determining whether or not “good distribution practices” and “good manufacturing practices” have been followed regarding products subject to reasonable variations due to loss of moisture, see considerations set forth in Section 2.3.8.3.

1.2.6.1. [bookmark: _Toc111622676]Applying an Moisture AllowanceAdjustment for Reasonable Variation Due To Moisture Loss
Some packaged products may lose or gain moisture and, therefore, lose or gain weight or volume after packaging.  The amount of moisture lossreasonable variation in quantity depends upon the nature of the product, the packaging material, the length of time it is in distribution, environmental conditions, and other factors.  Moisture lossVariations due to loss or gain of moisture may occur even when manufacturers follow good distribution practices.  Loss of weight “due to exposure” may include solvent evaporation, not just loss of water.  For loss or gain of moisture, the moisture allowancesapplication of adjustments recognizing reasonable variations may be applied before or after the package errors are determined.
To apply an allowanceadjustment for reasonable variation before determining package errors, adjust the Nominal Gross Weight (see Section 2.3.6. “Determine Nominal Gross Weight and Package Errors”), so the package errors are increased by an amount equal to the moisture allowancepermissible reasonable variation.  This approach is used to account for reasonable variations due to loss of moisture loss in both the average and individual package errors.
It is also permissible to apply the moisture allowancesadjustments for reasonable variations after individual package errors and average errors are determined.  
Example:  
A sample of a product that could be subject to moisture lossreasonable variation might fail because the average error is minus or the error in several of the sample packages are found to be unreasonable minus errors (i.e., the package error is greater than the Maximum Allowable Variation (MAV) permitted for the package’s labeled quantity).  
NOTE:  “Maximum Allowable Variation” is different from “Reasonable Variation Due To Loss or Gain of Moisture.” (See Section 1.2.4.)
You may apply an adjustment for reasonable variation due to loss of moisture allowance after determining the package errors by adding the allowancereasonable variation to the Sample Error Limit (SEL) and then, comparing the average error to the SEL to determine compliance.  The moisture allowancereasonable variation due to loss of moisture must be added to the MAV before evaluating sample errors to identify unreasonable minus errors. 
(Amended 2010XXXX)
This handbook provides “moisture allowances” for some meat and poultry products, flour, pasta, Cannabis (this only includes plant material but does not include products containing Cannabis) and dry pet food.  (see Chapter 2, Table 2-3. “Moisture Allowances”) These allowances are based on the premise that when the average net weight of a sample is found to be less than the labeled weight, but not by an amount that exceeds the allowable limit, either the lot is declared to be within the moisture allowance or more information must be collected before deciding lot compliance or noncompliance.
(Amended 2024)	(KF Comment:  Duplicative of below & Replicated in 1.2.6.)
Test procedures for flour, some meat, and poultry are based on the concept of a “moisture allowance” also known as a “gray area” or “no decision” area (see Section 2.3.8. “Moisture Allowances”).  When the average net weight of a sample is found to be less than the labeled weight, but not more than the boundary of the “gray area,” the lot is said to be in the “gray” or “no decision” area.  The gray area is not a tolerance.  More information must be collected before lot compliance or noncompliance can be decided.  Appropriate enforcement should be taken on packages found short weight and outside of the “moisture allowance” or “gray area.”
(Amended 2002)	(KF Comment:  Replicated in 1.2.6)
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[bookmark: _Toc325575154][bookmark: _Toc237428897][bookmark: _Toc291667208][bookmark: _Toc464123805][bookmark: _Toc111622713]c.	Wet Tare

Wet Tare is used tare material where no effort is made to dry the tare material.  Free-flowing liquids are considered part of the tare weight.
Wet tare procedures must not be used to verify the labeled net weight of packages of meat and poultry packed at an official United States Department of Agriculture (USDA) facility and bearing a USDA seal of inspection.  The USDA Food Safety and Inspection Service (FSIS) adopted specific sections of the 2005 4th Edition of NIST Handbook 133 by reference in 2008 but not the “wet tare” method for determining net weight compliance.  FSIS considers the free-flowing liquids in packages of meat and poultry products, including single-ingredient, raw poultry products, to be integral components of these products (see Federal Register, September 9, 2008 [Volume 73, Number 175] [Final Rule – pages 52189‑52193]).
If the jurisdiction uses wet tare to determine net weight, follow the procedures described below that reference Used Dry Tare, except make no effort to dry the tare material.  If Wet Tare is used to verify the net weight of the packages, the inspector must allow for moisture lossconsider, and apply processes for determining, potential application of adjustments for reasonable variations due to loss or gain of moisture.  
(Amended 2010XXXX)

[bookmark: _Toc446212220][bookmark: _Toc486756332][bookmark: _Toc487504873][bookmark: _Toc237353858][bookmark: _Toc237415646][bookmark: _Toc237416620][bookmark: _Toc237428912][bookmark: _Toc325575161][bookmark: _Toc464111586][bookmark: _Toc464123813][bookmark: _Toc111622723][bookmark: _Toc176937681]2.3.7.	Evaluate for Compliance 

This inspection lot will pass or fail based on the sample test results.  The following steps lead the inspector through the process to determine if a sample passes or fails.  If the product is subject to aadjustments for reasonable variations due to loss or gain of moisture allowance, follow the procedures under Section 2.3.8. “Moisture AllowancesAdjustments for Reasonable Variations Due To Loss of Moisture” to correct the MAV.
[bookmark: _Toc446212224][bookmark: _Toc486756336][bookmark: _Toc237353862][bookmark: _Toc237428916][bookmark: _Toc325575163][bookmark: _Toc464123815][bookmark: _Toc111622725]Average Requirement
1. Determine the average error by dividing the total error recorded in Box 15 by the sample size recorded in Box 6.  Record the average error in Box 18 if using dimensionless units or in Box 19 if using units of weight.  
2. 	Compute the average error in terms of weight (if working in dimensionless units up to this time) by multiplying the average error in dimensionless units by the unit of measure and record the value in Box 19.  If the average error is positive, the sample passes the average requirement. If the average error is negative, the sample fails under a “Category B” test.  Record in Box 20.
Note:  If the total error recorded in Box 15 is a plus value, and Box 17 is “No,” (the number of unreasonable errors is equal to or less than the number allowed, recorded in Box 8), the lot passes.
(Refer to Section 1.4.1. Net Quantity of Contents Requirements for Pesticides Labeled with Minimum Net Quantity of Contents Declarations.”)
3.	If the average error is a negative value when testing under the Sampling Plans for “Category A,” compute the Sample Error Limit (SEL) as follows:
Compute the Sample Standard Deviation and record it in Box 21.


Obtain the Sample Correction Factor from Column 3 of Appendix A. Table 2‑1. “Sampling Plans for Category A” test.  Record this value in Box 22.
Compute the Sample Error Limit using the formula:
Sample Error Limit (Box 23) =
Sample Standard Deviation (Box 21) × Sample Correction Factor (Box 22)
4.	Compliance Evaluation of the Average Error:
If the value of the Average Error (Box 18) is smaller than the Sample Error Limit (Box 23), the sample passes.
If the value of the Average Error (disregarding the sign) (Box 18) is larger than the Sample Error Limit (Box 23), the sample fails.  However, if the product is subject to potential loss of moisture loss, the sample does not necessarily fail.  Follow the procedures under “Moisture AllowancesAdjustments for Reasonable Variations Due To Loss of Moisture” in this chapter.
(Amended 2018)
(Amended 2022XXXX)

[bookmark: _Toc487504874][bookmark: _Toc237353863][bookmark: _Toc237415649][bookmark: _Toc237416623][bookmark: _Toc237428919][bookmark: _Toc325575164][bookmark: _Toc291667226][bookmark: _Toc464111587][bookmark: _Toc464123816][bookmark: _Toc111622726][bookmark: _Toc176937682][bookmark: _Toc446212226][bookmark: _Toc486756338]2.3.8.	Moisture AllowancesAdjustments for Reasonable Variations Due To Loss of Moisture

When no predetermined allowancegray area is found in NIST Handbook 133, the potential for reasonable variation due to loss of moisture loss must be considered.  Inspectors should follow their jurisdiction’s guidance for making their determination on an acceptable moisture allowancean adjustment for reasonable variation to be permitted.  Such jurisdictional guidance should include considerations set forth in Section 2.3.8.3.
(Added 2010Amended XXXX)
If the product tested is subject to moisture lossvariations due to loss of moisture, provide for the moisture allowancereasonable variation by following one of the two procedures listed below.
[bookmark: _Toc325575165][bookmark: _Toc464123817][bookmark: _Toc111622727]2.3.8.1.	Applying Moisture Loss before Determining Package Errors
1. Determine the percent value of the moisture allowancereasonable variation if the product is listed below.  (see Table 2-3. “Moisture Allowances‘Gray Area’ or Predetermined Reasonable Variation Due To Loss of Moisture.”)
	Table 2-3.
Moisture Allowances“Gray Area” or Predetermined Reasonable Variation Due To Loss of Moisture 

	Percentage values represent the maximum variation to be considered.
Listed values are not tolerances, but limits to what is deemed “reasonable.”

	Verifying the labeled net weight of packages of:
	Moisture AllowanceGray Area is:
	Notes

	Flour
	3 %
	

	Dry pet food
	3 %
	Dry pet food means all extruded dog and cat foods and baked treats packaged in Kraft paper bags and/or cardboard boxes with a moisture content of 13 % or less at time of pack.

	Pasta products
	3 %
	Pasta products means all macaroni, noodle, and like products packaged in kraft paper bags, paperboard cartons, and/or flexible plastic bags with a moisture content of 13 % or less at the time of pack.

	Borax
	see Section 
2.4. Borax
	

	Cannabis
	3 %
	Cannabis means plant material only, and not products containing Cannabis, whether containing more than 0.3 % Total Delta-9 THC (also known as cannabis, Marijuana, or Marihuana) or containing 0.3 % or less Total Delta-9 THC (also known as Hemp).

	Wet Tare Only1

	Fresh poultry
	3 %
	Fresh poultry is defined as poultry above a temperature of − 3 °C (26 °F) that yields or gives when pushed with the thumb.

	Franks or hot dogs
	2.5 %
	

	Bacon, fresh sausage, and luncheon meats
	0 %
	For packages of bacon, fresh sausage, and luncheon meats, there is no moisture allowanceadjustment for loss of moisture if there is no free-flowing liquid or absorbent material in contact with the product and the package is cleaned of clinging material.  Luncheon meats are any cooked sausage product, loaves, jellied products, cured products, and any sliced sandwich-style meat.  This does not include whole hams, briskets, roasts, turkeys, or chickens requiring further preparation to be made into ready-to-eat sliced product.  When there is no free-flowing liquid inside the package and there are no absorbent materials in contact with the product, Wet Tare and Used Dried Tare are equivalent.



	1 Wet tare procedures must not be used to verify the labeled net weight of packages of meat and poultry packed at an official United States Department of Agriculture (USDA) facility and bearing a USDA seal of inspection.  The Food Safety and Inspection Service (FSIS) adopted specific sections of the 2005 4th edition of NIST Handbook 133 by reference in 2008 but not the “Wet Tare” method for determining net weight compliance.  FSIS considers the free-flowing liquids in packages of meat and poultry products, including single-ingredient, raw poultry products, to be integral components of these products (see Federal Register, September 9, 2008 [Volume 73, Number 175] [Final Rule – pages 52189‑52193]).

	Notes: 
(1)    There is no moisture allowanceadjustment for loss of moisture when inspecting meat and poultry from a USDA inspected plant when Used Dry Tare and “Category A” sampling plans are used.

(2)     For the Wet Tare Only section of Table 2-3. “Moisture Allowances‘Gray Area’ or Predetermined Reasonable Variation Due To Loss of Moisture,” free-flowing liquid and liquid absorbed by packaging materials in contact with the product are part of the wet tare.
	(Note Added 2010)


(Amended 2010, 2013, and 2024, and XXXX)
2.	To compute moisture allowancea reasonable variation due to loss of moisture, multiply the labeled quantity by the decimal percent value of the allowancereasonable variation to be applied.  Record this value in Box 13a.
[bookmark: _Toc226190684][bookmark: _Toc237415654][bookmark: _Toc237416628][bookmark: _Toc237428930]Example:  
Labeled net quantity of flour is 907 g (2 lb)
[bookmark: _Toc226190685][bookmark: _Toc237415655][bookmark: _Toc237416629][bookmark: _Toc237428931]Moisture Allowance“Gray Area” is 3 % (0.03)
[bookmark: _Toc226190686][bookmark: _Toc237415656][bookmark: _Toc237416630][bookmark: _Toc237428932]Moisture Allowance“Gray Area” = 907 g (2 lb) × 0.03 = 27 g (0.06 lb)
3.	If the Moisture Allowance Gray Area/Predetermined Reasonable Variation is known in advance (e.g., flour, pasta products, Cannabis, and dry pet food, fresh poultry, and franks or hot dogs), it can be applied by adjusting the Nominal Gross Weight used to determine the sample package errors.  The Moisture AllowanceGray Area/Reasonable Variation in Box 13a is subtracted from the Nominal Gross Weight to obtain an Adjusted Nominal Gross Weight which is entered in Box 14.  The Nominal Gross Weight is defined in Section 2.3.6.1. as the sum of the Labeled Weight and the Average Tare Weight from Box 13.  
Example:
Use a Labeled Weight of 907 g (2 lb) and an Average Tare Weight of 14 g (0.03 lb)
The calculation is:
Labeled Net Quantity 907 g (2 lb) + Average Tare Weight 14 g (0.03 lb) = 921 g (2.03 lb) – Moisture Allowance 27 g (0.06 lb) = Adjusted Nominal Gross Weight of 894 g (1.97 lb)
This result is entered in Box 14.
4.	Determine package errors by subtracting the Adjusted Nominal Gross Weight from the Gross Weights of the Sample Packages.
Example:
The calculation is:
Gross Weight of the Sample Packages – Adjusted Nominal Gross Weight = Package Error
Note:  When the Nominal Gross Weight is adjusted by subtracting the Moisture AllowanceGray Area/Reasonable Variation value(s), the Maximum Allowable Variation(s) is not changed.  This is because the errors that will be found in the sample packages have been adjusted by subtracting the Moisture AllowanceGray Area/Reasonable Variation (e.g., 3 %) from the Nominal Gross Weight.  That increases the individual package errors by the amount of the moisture allowanceGray Area/Reasonable Variation (e.g., 3 %).  If the value(s) of the MAV(s) were also adjusted, it would result in doubling the allowanceadjustment for the Gray Area/Reasonable Variation.  MAV is always based solely on the labeled net quantity.
(Added 2010Amended XXXX)
[bookmark: _Toc325575166][bookmark: _Toc464123818][bookmark: _Toc111622728][bookmark: _Toc226190687][bookmark: _Toc237353872][bookmark: _Toc237428934][bookmark: _Toc291667234]2.3.8.2	Applying Moisture AllowanceReasonable Variation Due To Loss of Moisture after Determining Package Errors
[bookmark: _Toc226190688][bookmark: _Toc237415657][bookmark: _Toc237416631][bookmark: _Toc237428935]Adjustments can be made when the value of the Moisture AllowanceReasonable Variation is determined following the test (e.g., after the sample fails or if a packer provides justification for a reasonable variation due to moisture allowanceloss based on data obtained using a scientific method) using the following approach:
[bookmark: _Toc226190690][bookmark: _Toc237415659][bookmark: _Toc237416633][bookmark: _Toc237428937]If the sample fails the Average Requirement but has no unreasonable package errors (based upon minus errors exceeding the applicable MAV), only Step 1 is used.  If the sample passes the Average Requirement but fails because the sample included one or more Unreasonable Minus Errors, only Step 2 is used.
[bookmark: _Toc226190689][bookmark: _Toc237415658][bookmark: _Toc237416632][bookmark: _Toc237428936]If the sample fails the Average and MAV Requirements, both of the following steps are applied.
1. [bookmark: _Toc226190691][bookmark: _Toc237415661][bookmark: _Toc237416635][bookmark: _Toc237428939]Use the following approach to apply a Moisture Allowancean adjustment for Reasonable Variation Due to Loss of Moisture to the Average Requirement after the test is completed:  
· the Moisture AllowanceReasonable Variation is computed; 
Example:  
3 % × 907 g (2 lb) = 27 g (0.06 lb) 
· added to the Sample Error Limit;
Example:  
If the Sample Error Limit is 0.023, add 0.06 to obtain an Adjusted Sample Error Limit of 0.083)
· the Adjusted Sample Error Limit is then compared to the Average Error of the Sample; and

· [bookmark: _Toc226190692][bookmark: _Toc237415662][bookmark: _Toc237416636][bookmark: _Toc237428940]if the average error (disregarding sign) in Box 18 is smaller than the Adjusted Sample Error Limit, the sample passes.
[bookmark: _Toc237415663][bookmark: _Toc237416637][bookmark: _Toc237428941]       HOWEVER,
· [bookmark: _Toc226190693][bookmark: _Toc237415664][bookmark: _Toc237416638][bookmark: _Toc237428942]if the average error (disregarding sign) in Box 18 is larger than the Adjusted Sample Error Limit, the sample fails.

1. To apply Moisture AllowanceReasonable Variation Due to Loss of Moisture to the MAV(s) after the test, the following method is recommended:
· compute Moisture AllowanceReasonable Variation Due to Loss of Moisture; 
Example:  
3 % × 907 g (2 lb) = 27 g (0.06 lb)
· add to MAV for labeled net quantity of the package to get Adjusted Maximum Allowable Variations (MAV);
Example: 
MAV for 907 g (2 lb) is 31.7 g (0.07 lb) + 27 g (0.06 lb) = 
Adjusted Maximum Allowable Variation(s) of 58.7 g (0.13 lb)
· compare each minus package error to the Adjusted MAV;

· mark package errors that exceed the Adjusted MAV and record the number of unreasonable minus errors found in the sample; and
· if this number exceeds the number of unreasonable errors allowed, the sample fails.
(Added 2010Amended XXXX)
1. [bookmark: _Toc325575167][bookmark: _Toc464123819][bookmark: _Toc111622729]Moisture AllowanceReasonable Variation Due To Loss of Moisture or “Gray Area”
When the average error of a lot of fresh poultry, franks/hot dogs, or pasta products, Cannabis, flour, or dry dog food  is minus but does not exceed the established “moisture allowancePredetermined Reasonable Variation Due To Loss Of Moisture” or “gray area,” contact the packer or plant management personnel to determine what information is available on the lot in question.  Similarly, when no “Predetermined Reasonable Variation” or “gray area” has been adopted regarding a commodity under inspection, additional research, inquiry, investigation, and information gathering should be undertaken before a compliance decision is rendered.  Questions to the plant management representative may include:
· Is a quality control program in place?
· What information is available concerning the lot in question?
· If net weight checks were completed, what were the results of those checks?
· What adjustments, if any, were made to the target weight?

Note:  If the plant management has data on the lot, such data may help to substantiate that the “lot” had met the net content requirements at the point of manufacture.
Additional steps to take in determining whether or not to apply an Adjustment for Reasonable Variations Due To Loss of Moisture:
It is critical to note that Adjustments for Reasonable Variations, consideration of which are based upon “good manufacturing practices” and “good distribution practices,” and related determinations of compliance with net content requirements are dependent upon demonstrable adherence by product packers and distributors to those “good” practices.  Consideration must be given to, and information should be sought regarding, the following:
· What is the nature of the product?  Is it subject to loss of moisture during distribution?
· Have data records been requested from the manufacturer regarding production-run quantity and quality control checks for the lot under inspection?  Have they been reviewed for anomalies in filling/packaging processes?
· What is the packaging material?  Is it porous (subject to product evaporation) or hermetically sealed?
· Is the commodity one which should be constantly refrigerated?  Was that followed?
· How long has the product been in distribution?
· Is there evidence that product was maintained in an inappropriately warm environment for a length of time that would encourage loss of moisture? (i.e., not good distribution practice)
· Do industry “best practices” exist for the commodity regarding storage and distribution methods and practices?
· Do reports of studies on equivalent or similar commodities exist regarding quantity variations due to gains or losses of moisture over time?
The above is not an exhaustive list of considerations that may be applicable.  Commodity types and characteristics vary widely, influencing their respective vulnerability to environmental conditions and other factors that may affect loss of moisture resulting in variations from stated net content.  In making compliance decisions, the official should be prepared with such collected information and demonstration of appropriate investigation and due process considerations to justify either passage or failure of the packaged commodity test.
This handbook provides “moisture allowances” for some meat and poultry products, flour, pasta products, and dry pet food.  These allowances are based on the premise that when the average net weight of a sample is found to be less than the labeled weight, but not by an amount that exceeds the allowable limit, either the lot is declared to be within the moisture allowance or further investigation can be conducted.		(KF Comment:  Duplicative ↑↓ – Addressed in 1.2.6.)
Reasonable variations from net quantity of contents caused by the loss or gain of moisture from the package are permitted when caused by ordinary and customary exposure to conditions that occur under good distribution practices.  If evidence is obtained and documented to prove that the lot was shipped from the packaging plant in a short-weight condition or was distributed under inappropriate or damaging distribution practices (i.e., not restricted to “ordinary and customary exposure to conditions that normally occur under good distribution practices,” as stated in Section 1.2.6.), appropriate enforcement action should be taken.
(Amended 2010 and 2013 and XXXX)
