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EXECUTIVE SUMMARY

SUSTAIN has successfully completed all requirements of contract AG-3151-C-07-0048,
meeting all deliverables’ deadlines. To set the stage for development of rigorous, uniform and
clear commodity specifications (a critical element of quality control) the SUSTAIN team
provided USDA with specification templates (one master template and individual templates for
each product category), as well as product specific performance language. These materials can
effectively guide the process of developing new product specifications for food aid products that
meet the high quality standards of the U.S. commercial food industry. SUSTAIN has also
submitted numerous recommendations for quality assurance in manufacturing and for
sampling/testing protocols of sufficient rigor for USDA to independently verify product
compliance to specification. Summarized here are the project’s key deliverables, related
recommendations for improving quality oversight of food aid, and additional recommendations
for enhancing quality assurance systems not specifically addressed by USDA’s RFP.

The importance of this project and of follow up (including the development of actual product
specifications with the support of appropriate technical expertise) is illustrated by past problems
with commodity quality and by historical data (from FGIS) showing significant percentages of
product out of specification for some commodities and analytes. The extent to which lots out of
specification were discounted or rejected is unknown. The fact that the FGIS data was based on
composite rather than individual sample analysis has two important implications — first,
estimates of percentages out of specification are understated; and second, such data cannot be
used to develop scientifically valid sampling and testing plans for compliance verification.

The acceptance sampling plans requested by USDA in the original contract language should be
based on accurate estimates of product/process variability, which cannot be made with
composited samples — individual analyses of multiple samples over time are needed. Such plans
must also rest on knowledge of analytical variability.

The limitations of the composite data USDA provided to SUSTAIN and the proprietary nature of
information on process variation potentially available from industry presented a tremendous
challenge. Ultimately the lack of data on process, product and analytical variability needed to
develop scientifically valid sampling and testing plans led the agency to amend what was
initially proposed in the RFP for some deliverables as detailed below.

BRIEF SUMMARY OF DELIVERABLES

8§ C.3.2.1 and § C.3.2.2 Templates and Performance Language

Uniform template submitted January 8, 2008; Commercial Products template and performance
language submitted February 29, 2008; Blended and Fortified Foods template and performance
language submitted March 28, 2008; Whole or Partially Processed Grains template and
performance language submitted April 18, 2008; and Vegetable Oils/Fats template and
performance language submitted April 25, 2008.
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As web addresses for Commercial Item Descriptions were updated during the course of this
project, and considering that modifications/up-dates were also made to the current Commaodity
Requirements and supporting documents posted on USDA’s website, as well as receipt of new
information, SUSTAIN recognized the need to update the performance language documents that
have been previously submitted. Where necessary, SUSTAIN has updated several performance
language documents and included the revised documents as attachments to this report (see
APPENDICES section).

Any number of criteria could have been used to segregate the products into categories. Product
categories listed in § C.3.1 of the Request for Proposals (RFP), Solicitation Number AG-3151-S-
07-0032 were reassigned (Table 1) based on product similarities, the addition of micronutrients
(if any) and/or the types of product (standard commodities, commercial products and lipid based
products).

Table I. Revised Product Categories
Blended and Fortified Foods Template

a. All Purpose Wheat Flour/ Bread b. Bulgur / Soy Fortified Bulgur
Flour

c. Cornmeal d. Corn-Soy Blend

e. Corn Soy Milk f. Instant Corn Soy Milk

g. Instant Corn-Soya Masa Flour h. Soy Fortified Cornmeal

I. Soy Fortified Sorghum Grits J.  Wheat Soy Blend

k. Wheat Soy Milk

Whole or Partially Process Grains Template

a. Barley b. Bagged Whole Grains (Corn,
sorghum, soybeans, wheat)

c. Buckwheat (Groats, Grits, Flour) d. Dry Edible Beans (11 types of beans
and Peas)

e. Milled Rice f. Peas and Lentils (whole dry peas,

split peas, lentils)

g. Bulk Soybean Meal (common
product of commerce)

Commercial Dry Products Template

a. Canned Pink Salmon b. Dehydrated Potato Products (several
options)
c. Dehydrated Soup Mix (several d. Non Fortified Nonfat Dry Milk
options)

e. Value Added Soy Products
(defatted flour, soy protein
concentrate, soy protein isolate, soy
milk replacer, textured soy protein)

Vegetable Oil/Fats Template
a. Bulk Oil (Crude, Degummed b. Corn Qil
Soybean; Fully Refined Soybean
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Oil; Crude Corn Qil; Crude

Sunflower Seed) and Tallow
c. Refined Sunflower Seed Oil d. Vegetable Oil (Soybean and
vegetable)

SUSTAIN’s technical team thoroughly reviewed and evaluated the specification documents for
commodities listed in § C.3.1 in light of contemporary food manufacturing practices, standards
and requirements and relevant reference materials (e.g. Commercial Item Descriptions of USDA-
AMS). The team reviewed each product group, identifying sections / information common to all
products within a category to use as the basis for creating new templates. The review identified
shortcomings of the existing commodity specifications documents and recommendations in the
form of four templates and twenty-five (25) performance language documents.

Problems with inconsistent formatting across products, insufficient or excessive criteria to define
the product and lack of defined sampling and testing requirements were corrected in the uniform
templates provided for each product category and in the common structure for the individual
performance language documents within each category. The standardized specification template
SUSTAIN submitted to USDA in fulfillment of deliverable § C.3.2.1 contains optional sections
for tailoring to specific commodities. The respective product category templates submitted in
fulfillment of § C.3.2.2 are based on the standardized template and adapted to fulfill the specific
needs of each category of products. The performance language documents are tailored to
individual products in each category.

Templates for each of the four product categories in 8 C.3.1 contain appropriate sections for the
chemical, macro- and micronutrient content, physical, microbiological attributes, quality
systems, pertinent regulatory requirements, manufacturing controls, and other information as
appropriate for that product category. Also included in the templates are sections for both
generalized and commaodity specific quality assurance requirements for manufacturers deemed
necessary to ensure the quality, food safety, integrity, and traceability of commodities.

§ C.3.2.3 Consistent Nomenclature, Discounts & Micronutrient Minimums and Maximums

Consistent micronutrient terminology, standardized use of minimum and maximum
micronutrient rates and recommendations for discount schedules, submitted June 20, 2008.

Consistent Nomenclature

As the Commodity Requirement documents have evolved since their inception through periodic
updates, a number of different descriptors for ingredients have been incorporated. For example,
the same document describes one of the optional sources of calcium and phosphorus in the
fortified and blended foods as both “di-calcium phosphate’ and “dibasic calcium phosphate’, two
ways of describing the same ingredient. Another example of multiple names for the same
product is ‘tri-calcium phosphate” which is identified in the Merck Index as ‘calcium phosphate,
tribasic’ and is known colloquially as ‘tri-cal’ phosphate. = SUSTAIN has provided
recommendations for consistent nomenclature of micronutrients.

Also at issue is the lack of specificity regarding the form and amounts of micronutrients to be
delivered. The Commodity Requirement documents for fortified and blended foods (e.g. CSB,
CSM and others) specify the addition of ‘thiamine mononitrate’, a specific chemical compound,
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whereas other milled products (e.g. wheat flour, cornmeal and others) specifies ‘thiamin’.
Thiamin can exist in several different forms and each has a different amount of the ‘active’
component. (Thiamin mononitrate is ca 81.1 % thiamin and thiamin hydrochloride is ca 98 %
thiamin). In cases where micronutrients exist in several forms, USDA should consult with
USAID and verify the intended level of active component that should be added to the food aid
products; the specifications should define the most appropriate micronutrient form.

In order to update and add uniformity to the nomenclature of the micronutrients added to food
aid commodities in fulfillment of deliverable § C.3.2.3 SUSTAIN provided recommended
nomenclature for the micronutrients. In some cases, these recommendations are consistent with
and/or obtained from the Merck Index while other recommendations follow the latest nutritional
recommendations of Institute of Medicine.

Discounts

Discount schedules are used in the milling industry as an incentive for purchasers to accept
products that do not meet specifications. From a purchaser’s point of view, the amount of the
discount should be sufficient so as not to reward the manufacturer for failure to meet
specifications. For manufacturers, any discount value less than the amount required to rework the
product (e.g. cost for the return, labor for breaking bags, and cost of repacking) is a benefit.

Specifications for blended and fortified foods (e.g. CSB) and fortified foods (wheat flour) are
broad enough to have adequate margin and should pose no issues for manufacturers’ compliance.
Thus the need for additional ‘cushion’ as defined by the discount schedule is probably not
warranted. If the use of discounts is to be continued by the agency, the magnitude of the
discount should be sufficient to minimize the product that does not meet specification.

The current discount schedules have been in place for a number of years, well before the recent
increases in commodity prices. The June 3, 2004 Purchase Contract Award lists the price of
CSB at $341 / MT where as the June 4, 2008 CSB price was $605 / MT. Thus the relative
amount of the discount to the purchase price has decreased over the intervening years. Discount
schedules should be updated and SUSTAIN recommends that USDA adopt discounts based on a
fixed percentage of the contract price, similar to the discounts applied to vegetable oil and
soybean meal under the trading rules of the National Oilseed Processors Association.

Micronutrient Minimums and Maximums

The terms *‘minimum’ and ‘maximum’ in specifications usually designate the lowest and highest
acceptable levels of a defined component of a product. The term ‘target’ is indicative of a
desired level of a component, but is not a contractual term; target levels are not subject to testing
for compliance to specifications and target values, if provided should be informational only.

The specifications for the fortified and blended foods define the levels of each micronutrient that
must be contained in the premix. Vitamin A and iron, the markers for the vitamin and mineral
premixes, respectively, are the only components of the premixes that have upper and/or lower
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specification limits', and the only components tested for specification compliance verification.
The remaining components of the micronutrient premixes are added at levels that could be
considered targets. In the case of the milled products, upper and lower limits are specified for all
added micronutrients except vitamin A and folic acid; vitamin A is defined only by lower limits
of addition. The case for folic acid addition is mixed; depending on the product, specifications
state a minimum level only, upper and lower limit, or no folic acid requirement.

SUSTAIN offers several recommendations for better contractual definition of minimum and
maximum levels of micronutrients in this project deliverable.

8§ C.3.3.1 Commercial Contractual Practices

In fulfillment of the requirement for deliverable § C.3.3.1, SUSTAIN submitted a report
summarizing current commercial practices of both the agricultural commodity and processed
food industries on August 14, 2008. This report recapped discussions with quality systems
experts and industrial quality control managers regarding industrial practices used to assure
product quality. The SUSTAIN team provided a number of recommendations that USDA can
use to improve food aid quality assurance that are reflective of common practice in the food
industry. Recommendations include requirements for compliance to Good Manufacturing
Practices and use of a verified Hazard Analysis and Critical Control Points (HACCP) program,
including all of the relevant prerequisite programs. Commercial practice typically includes
vendor prequalification as well as routine verifications, the frequency of which, in some cases, is
based on the manufacturers’ performance.

8§ C.3.3.2 Vendor Compliance Verification

The original language in the RFP, “Recommend a scientifically valid commodity sampling and
testing regime to certify vendor compliance with commodity specifications was revised because
the data needed to develop such plans® were unavailable for the following reasons:

1. It has been common practice in product verification testing by USDA to collect multiple
samples from a lot and then commingle (composite) aliquots of those samples prior to
conducting the analyses for product quality. This practice does not allow for the
determination of variability of analytes within a lot.

2. One notable exception to the commingling of samples was an extensive testing activity
conducted in response to the ‘Green CSB’ problem in which multiple individual samples
were collected and assayed for the vitamin and mineral premix markers, vitamin A and iron,
respectively. Review and critical analysis of these data by the SUSTAIN team revealed
deficiencies with the data which precluded their use in the development of scientifically valid

! Upper and lower specification limits for both vitamin A and iron have been established for only CSB. Upper and
lower limits for vitamin A have been defined as well as the lower limit for iron content in WSB. The remaining
FBFs have only defined levels of addition for vitamin A and iron.

2 Scientifically valid product specific sampling and testing plans require analytical data that describes the product
and defines the variability of each analyte to be tested (or those analytes that will be routinely tested). Such data
must reflect multiple individual observations for each lot so as to have a measure of the variability of that assay
within each lot.
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sampling and testing plans. Subsequent communications with FSA indicated that the
USDA/AMS laboratory had acknowledged problems when conducting these analyses.

3. Vendors manufacturing food aid commodities monitor their respective processes by ongoing
analyses as well as lot analyses. In an effort to try to secure the desired variability data,
SUSTAIN prepared a letter for USDA to send to the trade (which was submitted to NAMA)
to request the sharing of such data in a blinded format, through an independent entity. At
USDA’s request, SUSTAIN also verbally presented the background/rationale for this request
at a NAMA industry meeting. However, NAMA noted that within lot individual test data
was not available for either the export food aid products or any of their commercial products
(memo to USDA & SUSTAIN dated February 14, 2008).

4. SUSTAIN also requested that USDA provide results of analyses of food aid products to
determine the variability of important analytes within and between lots. USDA provided a
data set on iron and vitamin A content of samples analyzed during the time period of
November 2005 to June 2006. For reasons discussed below in more detail (see
CHALLENGES) these data were also inadequate, largely due to problems with the accuracy
and precision of the test results conducted by the USDA-AMS laboratory.

In compliance to the revised deliverable (Modification 0004, July 11, 2008), SUSTAIN
delivered a summary of specific components and evaluation tools that are typical of commercial
food manufacturing quality systems and processes on August 22, 2008. The preferred practice
for quality systems is to design quality into the manufacturing process, starting with raw material
specifications, process design and plant layout, appropriate standard operating procedures and
controls, final product verification, sanitation and food safety practices and other systems
designed for warehousing and transportation of quality products. Quality is best assured
internally by integrating effective and efficient quality assurance procedures and systems across
the manufacturing unit operations.

Certificates of Analysis (COA)

A second element of deliverable 8 C.3.3.2 was a request to describe current practices on
Certificates of Analysis®, which SUSTAIN provided with this deliverable. USDA has provided
sample COAs on their website * for only nine (9) products. Two examples of technical errors
contained in these documents are the titles (which are not consistent with the most recent version
of the Commodity Requirement documents) and the lack of definition for some testing
parameters. SUSTAIN recommended the COAs be updated concurrently with revisions to the
Commodity Requirement documents.

In the case of food aid products, manufacturers conduct analyses for reporting lot information on
Certificates of Analyses for only the analyses required by USDA and are based on composite
samples extracted from that lot. Composite sample analyses for specification parameters only

® A certificate of analysis is a description of chemical, physical functional and microbiological characteristics of a
product lot. When provided, a COA guarantees the product characteristics are as stated in the specification and that
when appropriately sampled and tested for verification, equivalent analytical results should be obtained within the
range of normal statistical error.

* http://www.fsa.usda.gov/FSA/webapp?area=home&subject=coop&topic=pas-ex
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provide assurance of the product’s averaged conformance to targets, not that within-lot variation
is acceptable or that the entire product in a lot is within specification. Composite sampling
should only be used when both the supplier and customer have sufficient data to ensure that, 1)
within-lot variation is sufficiently small to assure full compliance with specifications, and 2)
within-lot variation is stable from one lot to the next.

§ C.3.3.3 Sampling and Testing Regime

Exhaustive evaluation of each product lot is not possible and analysts must resort to sampling a
portion of the product for lot disposition. Since all product is not tested, and due to the inherent
variability within products, acceptable lots may sometimes be rejected, and unacceptable lots
may sometimes be accepted. This deliverable provides guidance to developing practical
sampling plans whose risks to both manufacturer and consumer are known. Due to the
unavailability of data describing product variability (see section C.3.3.2 above), deliverable 8§
C.3.3.3 was amended to provide a generalized sampling plans based on internationally accepted
protocols and the sampling and testing regime was submitted on September 9, 2008. The
sampling plans described in Deliverable § C.3.3.3 are philosophically and theoretically similar to
those presented in the Codex Alimentarius Commission’s document titled “CAC/GL 50-2004".°

The plans were simplified for ease of use and may not always be exact in terms of stated
probabilities. Sample sizes are intentionally held low in order to minimize costs, and
concessions were made to assure that manufacturers would not be pressed beyond their ability to
deliver. Consequently, the protection against acceptance of out-of-specification commodities
may not be as strong as one would wish. Inspectors should be encouraged to increase sample
sizes within the guidelines offered whenever they suspect that conformance to specifications may
be lacking.

§ C.3.3.4 Lot Sizes

Recommendations for lot sizes were submitted on June 27, 2008. In the context of food
manufacturing, defining a large quantity of product as a single lot involves a balance between
reward and risk. Defining a lot as a large quantity of product means reduced interruptions in
manufacture (batch code and/or label changes) and reduced sampling and testing to comply with
COA requirements. However, defining a large quantity of product as a single lot puts that large
quantity at risk for recall if issues with quality or safety are found. The SUSTAIN technical
team made a significant effort to obtain information on the typical lot size for food aid
commodities based on current industry practices, which vary among product categories and the
type of process system. The resources tapped include individuals working for companies
producing food aid products and those in companies producing similar products, commodity
groups representing various industry segments, USDA’s own resources within GIPSA/FGIS, and
the SUSTAIN technical team’s personal knowledge and experience.

Current industry practices for defining lot size varies among product categories and the type of
process system. In the processing of packaged foods, a lot may be defined as the quantity of
product produced on a single process line during one eight (8) hour shift. Producers of highly
processed foods (soy protein isolates) and foods dry blended from multiple ingredients to

® http://www.codexalimentarius.net/web/index_en.jsp
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achieve a high level of within batch uniformity may designate one blender load as a batch.
Thermally processed foods (e.g. canned tuna) that use a static retort may designate a single retort
load as a batch. However, when a continuous retort is used, a defined time interval may be the
characterizing limit for a lot, usually the quantity produced during one shift on a single
production line. In fulfilling this deliverable the SUSTAIN team provided recommendations that
are consistent with current industrial practices.

§ C.3.3.5 Analytical Methods

In fulfillment of deliverable § C.3.3.5, SUSTAIN reviewed current testing indices and
organoleptic performance elements. Where specific tests or assays are required of vendors to
demonstrate compliance with contract specifications, SUSTAIN recommended test methods
specific to the analyte and appropriate for the food matrix to be analyzed in the deliverable
submitted on May 16, 2008. In general, these methods are those of the AOAC International,
AACC International or referenced to other recognized and validated methods compendia. In
some cases, references to product descriptions (milk grades, grain grades) defined by U.S.
Government agencies were included by reference.

SUSTAIN recommends that the functional test methods of analysis contained in some of the
Commaodity Requirement documents (e.g. Consistency, Bostwick in CSB13 or Dough Handling,
Bake and Flavor tests in MF10) be removed from the body of the document to improve
readability and clarity. Functional test methods should be revised to provide step-by-step
instructions that will improve analytical accuracy and precision of the test methods and eliminate
potential for procedural modification by individual laboratories that may increase variation in the
results. Test methods should be revised by experts familiar with analytical testing; the methods
then reviewed by stakeholders and verified using an inter-laboratory collaborative study. The
revised test methods should be made available through the USDA-FSA web site.

§ C.3.3.6 Internationally Accepted Practices
All deliverables under this contract are based on internationally accepted practices and standards.

§ C.3.3.7 Analytical Costs

Cost estimates for conducting product analyses were based on the average analytical costs posted
on the websites of four commercial, for profit, analytical laboratories and were submitted on
September 12, 2008. Some analyses listed in the COA (e.g., dispersibility of CSB in water) are
not routinely conducted by commercial laboratories. Cost estimates for conducting these special
tests were either provided by laboratories or based on costs for comparable analyses.

A section in the Commodity Template - Special Requirements — defines requirements that are
already common practice in the food industry. Examples include pesticide residue screening,
third party audits, validated HACCP plans and compliance to GMPs. All companies providing
background information for deliverable 8C.3.2.2 reported having such programs already in place
that would meet the requirements of the recommendations. No additional costs are envisioned to
meet the requirements of the Commaodity Template.
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8§ C.3.3.8 Selecting Qualified Analytical Testing Laboratories

Recommendations for selecting a qualified analytical testing laboratory were submitted on June
13, 2008. Third-party laboratory compliance testing is critical to verification of test results
reported by manufacturers. Results reported by USDA’s laboratories of the “Green CSB” testing
showed significant issues when assaying vitamin A and iron, the two markers for micronutrient
premix addition. These issues could have been avoided with adequate internal laboratory quality
control systems and periodic review of the results by laboratory management.

In an effort to identify sources of variation in the analysis of vitamin A, SUSTAIN conducted a
round robin (a.k.a. ring test) involving sixteen (16) laboratories composed of commercial
analytical, private sector and governmental laboratories. Results of the round robin showed a
very high coefficient of variation (standard deviation / mean) of 36%. Only two laboratories,
both commercial analytical laboratories, had consistent accuracy and precision for vitamin A
analysis for all of the samples presented. Both of these laboratories have developed and
implemented rigorous internal quality control procedures.

Consistent results of component analyses (moisture, protein, vitamins, etc) that define finished
product characteristics, both within and between laboratories, are crucial to product quality and
assurance. Measurements of the same analytes in the same matrix should be consistent between
different laboratories and at different times. The methodologies / equipment used should be
appropriate for the intended purpose

Depending upon the matrix and the intricacies/complexity of the analyses, a single laboratory
may not be capable of adequately conducting all of the required analyses for a variety of reasons
— lack of trained and experience analysts, lack of equipment, and/or it is not one of the assays the
laboratory elects to conduct due to other limitations. Thus, multiple laboratories may be required
to conduct all analyses required for a given sample.

There is a plethora of laboratory accreditation organizations ranging from useful and valid to
unacceptable, thus, accreditation of a laboratory does not guarantee accurate and precise results.
An International Standards Organization (ISO) certification is only valid for each test procedure
for which an application was approved and does not confer accreditation to the entire laboratory
(as is purported in some marketing literature). Even ISO certification does not guarantee
accurate and precise results. To paraphrase an internationally respected analytical chemist “...it
only guarantees that they will conduct the analysis the same way each time and if there is an
error in the method, that error will be reproduced consistently.”

For this deliverable SUSTAIN interviewed contract analytical services laboratories to determine
how they select laboratories for sub-contracting analytical work. One overriding message from
participants was that the laboratories should be pre-qualified before the need for their services
arises. The emergence of a problem is not the right time to identify an appropriate analytical
laboratory for contract services from among candidate facilities with no prequalification.
Prequalification should consist of a thorough review of the laboratory’s procedures and practices
as well as their internal quality control programs. Participation in recognized proficiency
programs, such as those managed by AOAC International or AOAC International high with
proficiency ratings and internal monitoring programs is also a vital part of laboratory quality
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control. As part of a pre-qualification process, a series of blind duplicate samples should be
submitted to each and every candidate laboratory under consideration as a means of
independently determining accuracy and precision. The submission of blinded samples to the
testing laboratory should be continued on a periodic basis as part of an ongoing verification
program.

RECOMENDATIONS

Key Recommendations

Below are abbreviated summaries of the key recommendations associated with each deliverable
(for full details the reader should review the individual deliverable documents). SUSTAIN also
summarizes here some additional recommendations on how USDA can improve quality
assurance systems that are not specifically associated with or addressed by this contract’s
deliverables, but that represent standard industry practice for quality oversight.

8 C.3.2.1 & C.3.2.2 Templates and Performance Language

Many recommendations for injecting rigor, uniformity and clarity into commodity specifications
are provided in the form of the specification templates and restructured performance language
submitted as deliverables C.3.2.1 and C.3.2.2.

USDA, drawing on appropriate technical expertise, can now utilize the appropriate templates and
product specific performance language to now create new specifications for each of each food
aid commodities. This final step to enhancing a critical quality tool for food aid programs should
proceed with the support of experts having in depth technical knowledge of individual products,
quality assurance, manufacturing processes and analytical procedures.

8 C.3.2.3 Consistent Nomenclature, Discounts & Micronutrient Minimums and Maximums

With regard to Micronutrient Terminology SUSTAIN recommends:

1. ‘Thiamin mononitrate’ be the form of the micronutrient to be added to all applicable
commodities and that this nomenclature be used in all relevant requirement documents.
We recommend the target level of thiamin be identified by USDA. We recommend
USDA follow the IOM DRI Reference Intake guides for folic acid. We recommend
using ug RAE/100g as a replacement of IU/Ib in the specification for vitamin A.
SUSTAIN recommends the specifications state the preferred, biologically active, form as
“vitamin D (cholecalciferol).” We recommend that amounts be specified as “mg o-
tocopherol equivalents (mg o-TE)” to ensure that the correct amount of vitamin E is
added based on vitamin E activity. The specification for ascorbic acid should clearly
state the desired amount of ascorbic acid per unit of weight. The weight of coating
material on the ascorbic acid should not be included in the target amount. SUSTAIN
recommends the different formulations be adjusted to meet the desired levels of calcium
and phosphorus in the finished products.

2. The current Commodity Requirement documents for fortified and blended foods specify
an amount of “Zinc Sulfate, Monohydrate (ZnSO,4 = approx 7H,0).” The description in
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parentheses is not consistent with the nomenclature and should be deleted to maintain
consistency with other specifications.

3. Some FBF specifications (CSB13 and others) state “Magnesium Oxide (MgO).”
SUSTAIN recommends deleting the chemical formula in parenthesis to maintain
consistency with other specifications.

4. SUSTAIN recommends that USDA, in consultation with USAID, define the form of
mineral or vitamin to be added — not all forms deliver equal amounts of the biological
active component. SUSTAIN also recommends that USDA consult with USAID to
confirm that commodity specifications designate the preferred form of the vitamins and
minerals.

With regard to micronutrient minimums and maximums, SUSTAIN recommends that:

1. Specifications documents consistently define both minimum and maximum levels for
analytes that serve as markers for confirming addition of micronutrient premixes; results
of analytical testing be reported on the product lot Certificate of Analysis for products in
the following categories: Fortified and Blended Foods, Fortified Foods, and vegetable oil
products. A copy of the Certificate of Analysis for the lot of premix used in the
production of food aid products (including shelf life information) should accompany the
manufactures’ product COA and other required documentation submitted to USDA.

2. Minimum and maximum limits be established based on the process outlined in the WHO
Guidelines document describing the requirements for establishing minimum and
maximum levels of micronutrients.® Parameters to consider include the food safety,
manufacturers’ process variability and the ability to measure the parameter accurately
and precisely.

USDA should seek recommendations from USAID on appropriate minimum (and/or
maximum) levels of each micronutrient (the level of active nutrients desired in the final
food product) added to the food aid products, and adjust/correct the micronutrient
specifications accordingly.

3. Given the level of uncertainty around the analytical measurements, particularly vitamin
A’ and the lack of availability on information on the process variability for food aid
products, we recommend that USDA sponsor research to identify a more appropriate
micronutrient marker analyte whose content can be measured accurately and precisely
and then discontinue the use of vitamin A as the marker analyte. Additionally, USDA
should consider combining the mineral and vitamin premixes (see Additional
Recommendations below).

® A procedure for estimating feasible levels for a mass fortification programme, Annex D in: Guidelines on food
fortification with micronutrients, World Health Organization, 2006, Lindsay Allen, Bruno de Benoist, Omar Dary
and Richard Hurrell, Editors, pages 294 — 312.

" Results of an inter-laboratory study conducted by SUSTAIN determined the coefficient of variation for analysis of
vitamin A in corn-soy blend was 36%.
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4.

Requirements should be added to commodity specifications to verify by assay the
addition rate of micronutrients that are added to food aid products as separate ingredients
and not as part of the micronutrient premix (e.g. a calcium source).

Since vitamin activity is known to decrease over time and fat rancidity develops under
hot, humid conditions, we recommend that scientifically valid studies be conducted to
determine the shelf-life stability of food aid products. Study storage parameters should
replicate conditions food aid products under go during typical transit and storage.

Target Values

6.

COAs

10.

In the case of final product definition, inclusion of a target is a ‘nice to know’ item, but
should not be construed as a product limitation.

Implementation of monetary discounts for analyte levels below (or above) a ‘target’
value, but within the defined specification limits, is not recommended.

Continued use of target values for the definition of vitamins and minerals in the
micronutrient premix in the Commodity Requirements document is acceptable.

A copy of the Certificate of Analysis for the lot of premix used in the production of food
aid products should accompany the manufacturer’ product COA and other required
documentation submitted to USDA for payment. This requirement should be part of the
requirements outlined in the Master Solicitation document.

Sample Certificates of Analysis should be provided for each commodity outlining the
minimum acceptable testing requirements. Certificates of Analysis should be reviewed
and updated concurrently with revisions to the Commodity Requirement documents,
assuring specifications are the same and nomenclature is equivalent.

With regard to discount schedules, SUSTAIN recommends that:

1.

Continuation of discounts for macronutrient deficiencies may be warranted as it is
common practice in many industry segments such as flour milling, soybean meal and
soybean oil. The schedule of discounts should be reviewed on a periodic basis to assure
the impact for failing to meet quality remains constant during times of increasing
commodity prices. A preferred alternative would be to create a discount schedule based
on a percentage of the contract price rather than a fixed dollar amount that is currently
used.

2. Where the use of discounts is to be continued by the agency, the magnitude of the
discount should be sufficient to serve as a penalty — to discourage production of lots that
do not meet specifications.

3. For those products that have a defined schedule of discounts for failure to meet the
defined specifications, the application of discounts should be handled on a case-by-case
basis.
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4.

Published discounts are not intended for use in defining key attributes of food aid
products. They are intended as a means of penalizing manufacturers for failure to meet
specifications. As such, they constitute a ‘business function’ of the contractual
arrangement between USDA and the vendors and therefore should be removed from the
document describing the quality attributes of the product. A statement in the Master
Solicitation document should be included making potential bidders aware that product
not meeting specifications may be rejected or subject to discount penalties, as
appropriate.

Discounts should not be applicable to manufactured commercial products that fail to meet
commercial product specifications.

§ C.3.3.1 Commercial Contractual Practices

With regard to aligning food aid procurement more closely to commercial contractual practices,
SUSTAIN recommends that USDA:

1.

Factor prior performance into contract awards. Whereas in the public sector,
procurement rules at times mandate the least cost supplier as supplier of choice without
any regard to previous history of performance and quality of product and service this
practices carries inherent risks, and should be revised.

Review the specifications on an annual basis. More frequent reviews may be needed
under certain circumstances (e.g. an ingredient is no longer available or crop conditions
change).

Establish an Interagency Task Force to review food aid product specifications, qualified
supplier lists, supplier performance and supplier product quality on a regular basis.

Review existing specifications for packaging to ensure the integrity of the processed food
by the time it reaches the beneficiaries. It should be noted that shelf-life testing is a
normal part of the commercial product development cycle.

For all processed food, implement the system used in commercial food industry contracts
as specified in 8 C.3.3.1 Current Commercial Contracts in the Food Industry.

Implement a product Traceability and Recall requirement for suppliers of all food aid
products.

Institute a system of Supplier Qualification which includes evaluations of the quality
system at each manufacturing location as well as normal commercial and financial
components. Develop defined criteria for supplier qualification approval.

Institute a system of qualified Third Party Audits for qualified suppliers with the cost of
Third Party audits borne by the supplier. Require the qualified supplier to meet a
minimum standard or rating on the basis of the Third Party Audit.
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9.

10.

Consider use of experienced third-party audit firms to conduct necessary audits and/or
use of a qualified third party to review USDA auditor training programs and employee
qualifications so that the audits can be developed and conducted more effectively.

Regularly monitor food aid products through an active verification program, which
should include chemical, physical, microbiological and organoleptic (flavor/texture)
parameters.

8 C.3.3.2 Vendor Compliance Verification
With respect to Vendor Compliance Verification SUSTAIN recommends that:

1.

10.

Food manufacturers be required to implement internal systems to ensure optimized
laboratory quality control of technical performance and subscribe to a proficiency testing
program from a recognized third-party professional organization.

Specifications for both raw materials and products be clear and concise and describe only
those requirements necessary to define critical attributes of the ingredients or products.

Manufacturers be required to schedule regular objective third party audits with results
made available to USDA upon request.

Continuous process improvement techniques be applied across the manufacturing system.

Acceptable quality programs have a complete set of Standard Operating Procedures that
are reviewed and updated on an ongoing basis.

Manufacturers be required to have a verifiable HACCP plan along with the necessary
pre-requisite programs and adhere to GMPs.

Process data and quality improvement tools be used in manufacturing to make data
driven decisions for corrective and preventative actions to deliver continuous
improvement.

Skip-lot testing be introduced when manufacturers have demonstrated continual
compliance to specifications and adequate internal quality systems to assure future
performance and compliance to specifications.

The COA provide reliable data demonstrating compliance to the specification for
chemical, physical, functional and microbiological parameters.

Technical competency be maintained through regular employee training programs in
state-of-the art for food safety and quality.

§ C.3.3.3 Sampling and Testing Regime
With regard to sampling and testing protocols, SUSTAIN recommends that:

1.

Stratified sampling (e.g. selecting a sample on the basis of a predetermined time interval,
as in hourly samples in a flour mill) is acceptable for the purposes addressed here.
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2. Ifitis known that the assumption of lot homogeneity is not met, the manufacturer’s lot
should be divided into homogeneous sub-lots and disposition of each sub-lot be
determined separately.

3. All sources of variability be monitored carefully in order to assure the best possible
decision making with regard to lot disposition.

4. While composite sampling saves analytical costs and provides an estimate of the lot
mean, it provides no information on the variation within the lot and should not be used
for determining lot disposition except as explained in Deliverable 8§ C.3.3.3.

5. USDA initiate collection of data, multiple observations for the analytes of interest (e.g.
moisture, protein, fat, vitamin A, iron, etc.) to determine within lot variability and to
develop the basis upon which construct scientifically valid sampling and testing plans.

§ C.3.3.4 Lot Sizes

Recommendations for lot size determination were provided in the submitted deliverable.
1. Generally, for milled or fortified and blended foods, a lot is defined as the quantity of
‘one transportation unit” (truck load or rail car, not to exceed 81 MT).

2. For commodities such as CSB, WSB, wheat flour, cornmeal and similar products, a
single lot should not exceed the quantity stated in Table Il of Deliverable § C.3.3.4 and
that quantity shall be produced on a single manufacturing process system (i.e. line) within
twenty-four (24) consecutive hours.

3. Products such as dehydrated soup mixes, canned salmon and similar products shall be the
quantity produced during a single “shift” (typically 8 hours) on one production line.

4. 1t is recommended that a lot shall be declared upon a significant interruption in the
manufacturing process system. Breaks in processing to clear blockages or other minor
mechanical repairs would not require designation of a new lot.

5. A complete certificate of analysis is recommended as a requirement for each lot.

§ C.3.3.5 Analytical Methods

SUSTAIN’s deliverable provides a summary of recommended analytical methods from
recognized methods compendia (AOAC International, AACC International, FDA, USDA
grading standards etc.).

§ C.3.3.7 Analytical Costs
With respect to COAs, SUSTAIN recommends that:
1. Manufacturers be required to conduct assays and report findings for all components /
attributes listed on the sample COAs that were included in the respective performance
language documents submitted as deliverable § C.3.2.2.
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2. Verification testing of randomly selected lots consists of all assays / attributes listed on
the Certificate of Analysis. Alternatively, USDA may assay only those components /
attributes for which there is a cause or need to conduct additional verification testing.

8§ C.3.3.8 Selecting Qualified Analytical Testing Laboratories

With respect to Selecting Qualified Analytical Testing Laboratories SUSTAIN recommends that
USDA:

1. Conduct a business analysis to make certain this is an acceptable company backed by
sufficient financial resources to remain a viable entity during the expected term of
service. If the laboratory or parent company is financially unstable, it may not be a viable
business entity throughout the duration of the contract. This is also an opportunity to
evaluate the business relationships and organizational make up of the laboratory and
determine if it is part of a larger entity that could influence the outcome by engaging a
broader range of technical resources.

2. Conduct a ‘paper audit’ to ascertain a laboratory’s capabilities. This may be completed
using a questionnaire to obtain the necessary background information on the laboratory’s
accreditations, standard operating procedures, internal quality control, proficiency testing,
and other relevant topics. (A sample survey instrument is provided in Annex B of
deliverable § C.3.3.8.) Responses from the paper survey must be evaluated by
specialist(s) proficient in laboratory operation and quality systems to ascertain the
completeness and appropriateness of their responses.

Arrange for ongoing determination of the laboratory’s capability of producing accurate
and precise results from performance testing by a recognized organization (e.g. AOAC,
AACC and others). This should be done using check samples in matrices similar to the
product of interest. Evaluation of laboratory performance results must be conducted by
specialist(s) proficient in analytical methodology and statistical analysis, and must be
ongoing to assure the laboratory remains capable and qualified. Recommendations from
experts state that blinded (analyte levels are unknown to the recipient laboratories)
qualifications / proficiency verification samples should be repeated on a regular quarterly
basis. Minimum acceptable proficiency, as defined by z-score within + 2.

Alternatively, or if the laboratory does not have a sufficient length of performance
history, the entity contracting for analytical services may want to submit its own
qualification samples to laboratories for their own evaluation of accuracy and precision.
A set of qualification samples would need to be created with a series of known levels of
the analyte(s) of interest in a matrix representing the food product of interest. Preparing
qualification samples to assure the analytical results are representative is challenging.
The facility designated to prepare the samples must obtain representative materials and
prepare a blend that has the ingredients uniformly distributed throughout, using mixing
equipment which may not be available in all laboratories. In the case of a qualification
set comparable to CSB, this would require obtaining the ingredients, preparing the
blends, conducting sufficient analyses to assure the analytes of interest are evenly
distributed through the test batch and that levels are equivalent to the respective targets.
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The prepared blend to be used for qualification samples must be sampled and sufficient
assays conducted to assure homogeneity and uniformity of key analytes throughout.
Once the samples are prepared they must be stored and shipped in a way that prevents
degradation of labile analytes (e.g., vitamin A).

3. Engage a specialist proficient in evaluating laboratory operations and quality systems to
conduct a site visit to verify the accuracy and validity of the information reported in the
questionnaire. This on-site visit must be conducted by someone proficient regarding
laboratory equipment / instrumentation, standard operating procedures for laboratories,
analytical methodologies, and good laboratory practices. Items to evaluate during a site
visit include, but are not limited to:

a. Verify the laboratory actually exists (not a contractor submitting samples to a
third party),

Laboratory has the necessary equipment,

Staff counts are consistent with the preliminary audit survey,

Stated accreditations are current,

Proficiency testing is current.

o 0oT

Additional Recommendations

In the course of this initiative the SUSTAIN team and expert consultants developed a number of
recommendations that extend beyond the scope of the contract deliverables. We offer these for
USDA'’s consideration.

1. Conduct Shelf Life Evaluation for Each Food Aid Product

A critical step in the development and introduction of new commercial food products is
shelf-life testing to define the limits of product stability and acceptability. These tests,
conducted prior to introduction, are typically conducted under conditions of elevated
temperature and humidity. Only anecdotal information on the stability of blended and
fortified products exists, with no statistically designed experiments to support the
published Best Used by Date. There have been a number of instances of product arriving
at its destination in an unacceptable condition. Studies should be conducted to determine
actual shelf life of each of the food aid commodities.

a. Measure actual shipping and storage condition to verify the actual conditions to
which food aid commodities are subjected in order to assure realistic testing
parameters.

b. Conduct storage study to determine product stability and objectively determine
shelf-life.

c. Shelf-Life studies should include parameters for both food quality (e.g. rancidity
and nutrient stability) as well as food safety (e.g. water activity; too high supports
microbial growth).

2. Combining Vitamin and Mineral Premixes
a. Separate vitamin and mineral premixes were originally specified for the blended
and fortified food aid commodities (e.g. CSB and WSB) to avoid negative
interactions between vitamins and minerals. ~ SUSTAIN has conducted
preliminary evaluations on combined vitamin and mineral premixes (which are
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common in commercial practice) and the results are generally favorable for
combining the premixes.

b. Additional studies need to be conducted to confirm the preliminary results,
quantify expected vitamin degradation over time, and compare combined
premixes to the individual premixes.

c. The benefits of a combined premix are that manufacturers would need to purchase
and inventory fewer ingredients, less opportunity exists for manufacturers to
make errors in addition, and testing requirements are reduced (one premix
“marker” instead of two).

3. Alternate Markers (for vitamin Premix)
Vitamin A is currently identified as the marker for the vitamin premix addition to
fortified and blended foods. It is subject to losses of ca 1% per month and the analysis of
vitamin A has a large coefficient of variation, both within a laboratory and between
laboratories. Given the significant problems with the reliability of lab assays of vitamin
A, it is absolutely critical that an alternative marker to vitamin A be identified and
validated.

4. Periodic Review of Current Specifications
Specifications and quality systems requirements should be reviewed by a panel of experts
on a regular basis, annually or not less frequent that biennially, to assure compliance with
current industry standards and practices.

5. New / Revised Specification Review Process
USDA should develop a specification review process for new or revised Commodity
Requirement documents (specifications) before release to eliminate the introduction of
new errors (as has happened in the past). A current example may be found by examining
Footnote 4 in the Commodity Requirement document SFSG13 which introduces an error
in microbiological counts.

6. Trace and Recall System
USDA should implement requirements for a Trace and Recall System, a common
industry practice and a prerequisite program for HACCP.

7. Remove Test Methods from Specifications
USDA should limit contents of specification documents to those requirements that are
necessary to define the product and assure quality and remove functional test methods
from product specification document. Methods should be web accessible. Functional
test methods should be revised to provide complete and specific details for conducting
the analyses to minimize analyst or laboratory induced variation in test results. The
methods should be reviewed by a team of technical experts and procedures verified by
collaborative studies between laboratories.

8. Minimum Criteria for Food Quality Systems
If / when in-country acquisition of food aid products is initiated, USDA must have
minimum criteria for food quality systems: product specifications, sampling and testing
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guidelines, defined analytical methods, criteria for selecting analytical services,
ingredient acceptance, release and storage, manufacturing, product testing, packaging,
storage, third-party audit inspection and other criteria.

9. Antioxidants
CSB and other commodity requirement documents specify two different levels for the
antioxidants BHA and BHT. These levels are contingent upon the source of the additions
— either as a component of the vitamin/antioxidant premix or as a component of the
vegetable oils.

a. Adjust level specified in the vitamin/antioxidant premix to 22.7 g / 2,000 pounds
blended product to maintain a common end product level of antioxidant.

b. Through storage studies, determine if this level (25 ppm each antioxidant) is
adequate and functional at this level. The level of 25 ppm each of BHA/BHT is
the level for direct food additives in dry breakfast cereals intended for direct
consumption. The level of 90 ppm BHA is allowed for “Dry mixes for beverages
and desserts™®

10. Packaging Requirements

For some products, the current packaging requirements stipulate 50 pound bags (22.7
Kg), whereas 20 Kg (44.2 Ib) bags are often more common in international commerce.
For those companies that are tooled-up to pack products in 20 kg bags, retooling
packaging lines to meet the 50-Ib package may be prohibitively expensive. If field
operations can accommodate either size pack, USDA should consider adjusting the
specifications to allow either 50 Ib (22.7 Kg) or 20 kg (44.2 Ib) packaging units -- which
may increase the pool of qualified bidders.

Product Specific Recommendations

1. Dehydrated Potatoes

Addition of vitamin A and iodine to dehydrated potato products is defined as a
requirement in the invitation for bids and is not a requirement for all potato products.
When the dehydrated potato products are fortified with vitamin A, iodine and other
micronutrient, analytical testing and reporting requirements for those fortified
micronutrients should be defined. Currently, CR DPP4 does not have any finished
product analytical testing requirements for fortified potato products. Specific analytical
testing requirements would have to be developed with inputs from the DPP industry.
Sulfating agents in dehydrated potato products are known allergens and as such should be
declared / labeled (21 CFR 101.100 and 182.3739).

2. Instant Corn-Soy Masa Flour
Recommend adding a color specification to masa flour using an objective measurement
such as the Minolta CR301.

3. Instant Corn-Soy Milk

8 http://a257.g.akamaitech.net/7/257/2422/26mar20071500/edocket.access.gpo.gov/cfr_2007/aprqtr/21cfr172.110.htm
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The current specification has only a minimum consistency (viscosity) specification and
no upper limit defined. Porridges made from fortified and blended foods that have too
high a consistency and water must be added so it can be fed to infants and small children,
thereby diluting the micronutrient content delivered. Without an upper consistency,
ICSM could be delivered by a manufacturer that has a consistency that is too high and
requires excessive dilution before feeding. An upper consistency (viscosity) level
specification should be determined and implemented as part of the specifications.

4. Cornmeal
The current Commodity Requirement for cornmeal uses four (4) sieves to define the
particle size. It is consensus of experts contacted for this review that fewer screens could
adequately define the product. USDA should undertake an evaluation of the product to
determine new defining screen size parameters.

New Products Recommendations

1. New Product Protocols
To foster innovation in food aid programming USDA and USAID should develop and
publish protocols for accepting new products into the food aid program. For USAID, the
protocols should include target population, minimum nutritional requirements for that
targeted population(s), ingredients (primary and alternatives) and other relevant factors.
USDA's protocol should include a required template for specifications for all ingredients,
formulations and manufacturing requirements, and quality control requirements.

2. Fortified milled rice
Rice fortification offers an opportunity to enhance quality of life for individuals in
countries receiving rice from the United States. Rice provides nearly 30% of the calories
in low income countries.® Nearly 50% of South Asia has inadequate energy intake.™* In
countries where rice is the staple, deficiencies in Vitamin A, iron, iodine, zinc, thiamine
and riboflavin are common.***2** In the United States over 95% of the rice is enriched.
In 1998 folic acid was included in the domestic rice enrichment. In Japan multi-nutrient
enriched rice has been used since 1981. Currently the Philippines require iron
fortification of rice.* Fortification of export rice for donation can address several

°Von Braun J, Bos MS (2005) The changing economics and politics of Rice: implications for global food security
globalization and environmental sustainability. Rice is Life Scientific Perspectives for the 21st Century: Scientific
Perspectives for the 21st Century. World Rice Research Conference, International Rice Research Institute,
Published by International Rice Research Institute p7 — 20.

9 Food and Agriculture Organization (FAO) (2004) Rice is Life. Italy: FAO.
http://www.fao.org/newsroom/en/focus/200436887/ index.html.

! Kusch GS (2001) Challenges for meeting the global food and nutrient needs in the new millennium. Proceedings
of the Nutrition Society. 60: 15-26

12 \Wuehler SE, Peerson JM, Brown KH (2005) Use of national food balance data to estimate the adequacy of zinc in
national food supplies: methodology and regional estimates. Public Health Nutrition. 8: 812-819

3 Dattai, K, Rai M, Parki V, Oliva N, Tan J,Datta SK (2006) Improved ‘golden’ indica rice and post-transgeneration
enhancement of metabolic target products of carotenoids (b-carotene) in transgenic elite cultivars (IR64 and BR29).
Current Science. 91 (7).

% Alavi S, Bugusu B, Cramer G, Dary O, Lee T-C, Martin L, McEntire J. Wailes E (2008) Rice Fortification in
Developing Countries: A critical Review of the Technical and Economic Feasibility. Academy for Educational
Development, Washington DC.
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micronutrient deficiencies improving the health and quality of life of recipients. While
not a magic bullet, rice fortification would incrementally enhance the nutritional status
for many world populations. The cost of fortification is more than compensated for by
the reduction in cost of treatment and the human toll of iron deficiency or Vitamin A
deficiency diseases

Four manufacturing processes are available:

1. In hot extrusion a dough including rice flour, a fortificant mix, and water are extruded
through either a single or twin screw extruder and the extrudate are cut it into grain-like
structures that resemble rice kernels. This process involves relatively high temperatures
(70-110°C) resulting in fully or partially pre-cooked simulated rice kernels that have
similar appearance (sheen and transparency) as regular rice kernels. There is risk with
this method because some fortificants can be damaged by the high heat of extrusion. The
advantage is that the fortified “kernels” are difficult to differentiate from polished rice.

2. The Cold extrusion process is similar to pasta production and also produces rice-
shaped simulated kernels by passing a dough made of rice four, a fortificant mix, and
water through a simple pasta press. This technology does not utilize any additional
thermal energy input other than the heat generated during the process itself, and is
primarily a low temperature (below 70°C) forming process resulting in grains that are
uncooked, opaque, and easier to differentiate from regular rice kernels. Because of the
ability to easily differentiate the fortified kernels the product may not be well accepted.

3. Coating technology combines the fortificant mix with ingredients such as waxes and
gums. The mixture is sprayed to the rice on the surface of grain kernels in several layers
to form the rice-premix and then is blended with polished rice. The technology yields an
enrichment blend that can be added at 1:200 with milled rice. When rinsed prior to use
the retention of the fortificant is over 80% and the rice is not easily differentiated from
the bulk rice.

4. Dusting involves dosing the polished rice grains with the powder form of the
micronutrient premix. The fortificants stick to the grain surface because of electrostatic
forces. This is the lowest cost approach, but since rice is frequently rinsed prior to use, it
is not recommended as substantial portions of the fortificant will be lost.

3. Discrepancy in Spec’s/Description for Non-Fat Dry Milk (NFDM)
The commodity requirements specification for non-fat dry milk (NFDM) (as posted on
USDA’s site) and the NRDM product composition description (as posted on USAID’s
site) are NOT consistent with regard to requirements and statements on fortification.

The USDA Commodity Requirements document for non-fortified nonfat dry milk
(NFDM) (DMEZ2) does not require the addition of typical domestic fortificants vitamin A
& D. Yet the CRG™ states that fortified NFDM contains 3,000 IU vitamin A and 600 IU
vitamin D per 100 g. The CGR also states that NFDM “may be used in therapeutic

5 http://www.usaid.gov/our_work/humanitarian_assistance/ffp/crg/fsnfdrymilk.htm
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feeding or as an ingredient in supplementary food. Distribution of NFDM must be in
accordance with policy guidelines”.?® The discrepancy between USAID’s Commodity
Reference Guide (CRG) and the USDA Commodity Requirement (CR) specifications is
significant and can cause confusion.

The Commodity Requirement (DME2) - Non-fortified Nonfat Dry Milk is consistent
with Codex Standard 207-1999 and the Standards of Identity 21 CFR 131.125 which do
not require the fortification of NFDM. (Note: A standard of identity of fortified NFDM
does exist (21 CFR 131.127 Fortified NFDM) and does define a fortified NFDM - each
quart of the reconstituted product shall contain 200 U vitamin A and 400 U vitamin D).

We urge USDA and USAID to consult the U.S. Standards of Identify for powdered milk
destined for reconstitution (regarding fortification with vitamins A & D) and for
processing, and to bring consistency and accuracy to description and definition of NFDM
on the USDA Commodity Requirements site and the USAID CRG site.

4. Substitution of Whey Protein Concentrate for Non-Fat Dry Milk
The nutritional profile of Whey Protein Concentrate (WPC34) is comparable to Non-Fat
Dry Milk (NFDM) and in more normal commodity markets, it is less expensive.
SUSTAIN suggests USDA and USAID consider WPC34 as an alternative ingredient to
NFDM. If the use of WPC34 as a substitute for NFDM is approved, a new product
specification for whey protein concentrate 34 must be developed.

CONSULTATIVE PROCESS

SUSTAIN identified and consulted with leading experts from government, academic and
industry to obtain background information during the development these deliverables to facilitate
the integration of state of the art knowledge and accepted commercial practices and standards
into product specifications and quality assurance requirements. Expertise tapped included food
scientists, cereal chemists, and specialists/personnel in statistics, nutrition, and commodities.
Specialists in the full range of processed, semi-processed and coarse grains and legumes
identified in section 8 C.3.1 of the RFP were consulted, including experts in lipid chemistry,
cereal chemistry, small grains, coarse grains, legumes and manufactured foods (commercial
products that included canned salmon, value added soy products).

Recommendations for quality assurance requirements were obtained from experts in quality
systems, industries that share similarities with food aid processing, and commercial food
companies.

CHALLENGES

There was a lack of cooperation by some company stakeholders. Some company representatives
expressed reluctance to share information on company’s quality assurance systems. Some
company representatives also expressed concern about uncertainties associated with any redesign

1 http://www.usaid.gov/our_work/humanitarian_assistance/ffp/supplementary.html
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of food aid quality assurance systems (especially in light of the disbandment of TQSA), and a
desire to be consulted and to provide feedback on any changes contemplated.

In addition, company representatives were, in some cases, unwilling to discuss even their current
product specifications out of concern for divulging information to a potential customer (USDA)
or their competition.

Product Data Analyses

For the purpose of developing scientifically valid sampling plans (as part of the original request
for deliverable 8 C.3.3.3), SUSTAIN requested from USDA results of analyses of food aid
products to determine the variability of important analytes within and between lots. USDA
provided a data set comparing results of analysis for iron and vitamin A by a Government
laboratory and a manufacturer identified as “Vendor 1’ for sixty-seven (67) samples during the
time period of November 2005 to June 2006. A plot of these data showed a poor correlation
between the values reported on the certificate of analysis for those lots and the results reported
by the USDA/AMS laboratory with calculated R? values for iron and vitamin A of 0.162 and
0.021, respectively. Highly correlated results would have an R? value of 0.80, or higher. These
results indicate problems with using this laboratory as a facility to verify the product delivered
meets the specifications. An internal USDA review of these results should have raised a ‘red
flag’ and triggered an investigation into the causes of the discrepancies.

A second data set provided by USDA is believed to represent sample analyses obtained from the
investigation of the ‘Green CSB’ problem in 2005. It includes results of analyses for iron and
vitamin A for 851 samples, of which 777 were individual observations from 39 product lots.
Plots of the results were constructed based on the sample ID Number, in the belief they were
sequential by date of analysis. Figure 1 clearly shows a trend of declining values followed by an
increase. These results represent results of iron analyses in CSB for four different manufacturers
during the time period and it is extremely unlikely that all four manufacturers would have the
same problem with micronutrient addition at the same time. The conclusion is that there were
problems with analyses within the reference laboratory.

Figure 1
Iron Content of CSB for Various Lots and Invitaions
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Figure 2 is a plot of vitamin A analysis from the same data set as used for the iron analyses. This
plot clearly shows a distinct clustering around results evenly divisible by 1000. If these were
true, unbiased results, a completely random distribution would be expected.

Figure 2
Vitamin A Content of CSB for Various Lots and Invitaions
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Given the obvious problems with analytical data provided, SUSTAIN inquired as to the
availability of other data that USDA may have for use in developing scientifically valid sampling
and testing plans. FGIS had provided results of analyses conducted during the monitoring
program conducted in the 1990’s. However, this pre-dated the quality assurance requirements
instituted in 2000 which required manufacturer testing of vitamin and mineral “markers” (TQSA
replaced the FGIS system for the monitoring of food aid quality in the late 1990°s). Thus, no
assay results for iron or vitamin A, the indicator markers for the addition of mineral and vitamin
premixes, respectively, were available from this data set.

After reviewing the requirements for developing scientifically valid sampling and testing
protocols with USDA during various teleconferences, it became apparent that there was a lack of
data on product variability needed as a basis to create the type of sampling plan requested by
USDA in the RFP. Deliverable § C.3.3.3 was thus amended to provide generalized sampling
plans based on internationally accepted protocols. SUSTAIN noted that in order to create plans
that would sufficiently detect when large quantities of product were out of specification, we
would need to review a historic set of data representing major commodities and key analytes.
The most recent data collected and stored by the USDA FGIS was from 1999. It contained over
15,000 records of test results listed by commodity, date tested, and analytes recorded.

In SUSTAIN’s first analysis of the 1999 FGIS data we sought to develop an estimate of the
number of observations that would be out of specification for four key analytes — moisture, ash,
protein and crude fiber in all purpose flour, bread flour, CSB and WSB. These estimates are
based on summary statistics of the actual 1999 FGIS data set, using the calculated mean and
standard deviation, the specification limit and assuming a normal sample distribution. The data
analysis results, summarized in Table I, indicate that about 2% of the all purpose flour, 12.3% of
the bread flour and 17.1% of the CSB would not meet their respective moisture specification.
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None of the bread flour lots were estimated to be non-compliant to the specification due to high
ash content, but 38% of the bread flour was estimated to be below the minimum protein content
of 11.3%. When the minimum acceptable protein content (subject to monetary discounts) of
bread flour (10.8%) is used in the calculation, the estimated percent of assays not meeting
specification is reduced to 7.2%. This same scenario applies to the other products and assays:
the rate of rejection decreases substantially when the out-of-specification range defined by
discounts schedule is taken into account. Thus, there may be a considerable amount of product
that does not meet specifications but is still accepted and subject to discounts.

Table Il. Estimated Number of Non-Compliant Analyses Based on the 1999 FGIS
Monitoring Analytical Data

Bread Wheat Soy
AP Flour Flour CSB Blend
Assay APF-D BF-D CSB-E WSB-E
Moisture Mean 13.5 13.7 9.6 7.7
Std Dev 0.24 0.25 0.37 0.12
USL" % 14.0 14.0 10.0 11.0
Est.% out of spec 2.01 12.34 17.07 0.00
Number of samples 84 88 182 51
Ash Mean 0.503 0.497
Std Dev 0.0472 0.0188
USL % 1.07 1.07
Est.% out of spec 0 0
Number of samples 862 205
PROTEIN,
14% mb Mean 10.3 114
Std Dev 0.64 0.43
LSL™ % 9 11.3
Est.% out of spec 2.3 38.4
Number of samples 783 147
Fiber Mean 1.9 2.0
Std Dev 0.21 0.18
USL % 2 2.5
Est.% out of spec 40.4 0.2
Number of samples 140 47

“USL — Upper Specification Limit
“LSL — Lower Specification Limit

SUSTAIN scientists also reviewed this data set with a goal to estimate within lot variation,
where possible. To this end, it was necessary to assume that for a given commodity and analyte
combination, all results recorded on the same day represent replicate observations. While this
assumption may not be strictly true, it is certainly likely that observations taken on a given day
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are more alike than observations taken across days. Therefore this “nearest neighbor” approach
to estimating within lot variation is as close to being fully valid as the data set will afford.

It is also recognized that the observations in the data set are composite means, not individual
observations. This means that to generate a result, technicians accumulated multiple samples,
composited them and then performed a single analysis on the composite.

Under this contract, USDA requested acceptance sampling plans, which typically requires that
individual samples be taken in order to determine lot disposition. However, composite sampling
has been the standard when USDA has collected data on product compliance in the recent past.
Because composite means measure findings from multiple mixed samples, their variation is
smaller than means based on individual samples. Therefore, estimates of percentages of product
out of specification are understated in the 1999 FGIS data. The degree to which this happens is
unknown because the number of individual samples going into each composite is unknown.

Estimates of percentages of product out of specification reported here, therefore, should be taken
as lower bounds. The actual results are likely higher than what has been calculated.

Table 11l lists key results, showing the mean, standard deviation, specification limits and
estimated percentages of product below the lower specification limit, above the upper
specification limit and total, along with the degrees of freedom associated with the estimate of
the standard deviation. Reliability of the estimate of the standard deviation increases with the
degrees of freedom; for greatest reliability the degrees of freedom should exceed 30.

The table shows large percentages of product out of specification for some commodities and
analytes. For example, when we look at moisture for bread flour (BF-D), 12.34 % of the product
is out of specification. This does not necessarily mean that the product was rejected; just that it
did not meet specification (product could have been accepted or discounted).

Under this contract, USDA requested and SUSTAIN provided recommendations for an
acceptance sampling plan that would detect large quantities of product out of specification.
After consultation with USDA representatives, USDA chose 2 alternative plans, one with a 2.5%
AQL and the other with a 6.5% AQL. This means that if the manufacturer produces at the stated
AQLs, approximately 95% of lots would be accepted. If we use moisture for bread flour as our
example again, a Monte Carlo simulation shows that more than 22.5% of these lots would be
rejected by a 6.5% AQL variables sampling plan with 10 samples per lot. However, considering
the fact that the standard deviations are understated due to composite sampling, the estimate of
22.5% of lots rejected is conservatively low.

USDA reports a loss / rejection rate of food aid lots of less than 1% based on maritime claims for
products that cannot be reclaimed or repackaged. It is unclear whether this information is based
on lot shipping/tracking data or anecdotal information and requests to USDA for clarification
have not been addressed to date. This stated level of loss / rejection is descriptive of product
losses during transit but does not address the quantity of product that is not accepted for delivery
by USDA.
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Information describing the amount of product shipped to USDA that does not meet specification
is not available. Given the use of discounts, there is a difference between quantity of products
that do not meet specifications and product that is rejected for delivery. For most of the FBF
products and the major analytes defining the product (protein, moisture, particle size ash, etc.),
discount schedules provide for acceptance of products that are “only a little bit out of
specification.” For example, in the case of the protein content of CSB, the minimum specified is
16.7%, however, product that is only 15.9% protein will not be rejected, but will be accepted
subject to monetary discounts. Low rejection rates will also occur when the sampling frequency
is small; a smaller number of samples will result in fewer numbers of lots found to be out of
compliance to specifications.

SUSTAIN requested information on the frequency, for each commaodity, in which one or more
attributes were non-compliant over the past 12 months. More specifically, we asked for: 1) the
total number of Certificates of Analysis received over the past 12 months and 2) the number of
COAs having one or more attributes that are non-compliant to specifications. While this
information was not received, we believe that it important data for USDA to track as it would
provide insight into whether the large percentages of product out of spec are rejected or
discounted.
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1 Table Ill. FGIS 1999 Data Summary 