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EXECUTIVE SUMMARY

Introduction

In September 2011, the U.S. Food and Drug Administration (BBWed the Institute of Food
Technologists (IFT) to execugeoduct tracing pilots as described in Section 204 ofRb&AFood Safety
Modernization Act (FSMA). IFT collaborated with representatives from more thaorg@@izations
including the U.S. Depanent of Agriculture, state departments of agricultuend public health
industry, consumer groups, and rfutr-profit organiationst to implement thepilots. To complete the
task, IFT conducted two produttkcing pilots of foodgincluding ingredientsthat had been implicated

in foodborne illness outbreaks between ZDand 2010, assessed the costs and benefits of efficient and
effective methods for tracking the designated foods, and determined the feasibility of such
methodologies (including the use ofdenology) being adopted by different sectors of the food industry.
One food pilot focused on the tracing of chicken, peanuts, and spices in processed foods; the other pilot
focused on the tracing of tomatoes.

Objectives

The objectives of theilot projects were 1) toidentify and gather information on methods to improve
product tracing of foods in the supply chaiand 2)to explore and evaluate methods to rapidly and
effectively identify the recipient of food to prevent or mitigate a foodborne illnessomak and to
address credible threats of serious adverse health consequences or death to humans or animals as a
result of such food being adulterated or misbrandédwvas important theprojectsreflect the diversity

of the food supply and consideronfourding factors, such as commingling and transshipmerdrder

to develop and demonstratmethods for rapid and effective tracking and tracing of the selected foods
that are practical for facilities of varying sizes, including small busineAsesherimportant objective

was to nvolve numerous stakeholdersthroughout the processncluding the food industry USDA
multiple state public health agencies, consumer groups,@&hdr governmental agency partners

Pilot Process

The pilot studies were ogh and trerefore firms who chose to participate were likely forwdeaning

and not necessarily representative of the average with respect to their product tracing pradices.
meet the timing requirements of FSMA, IFT did not implement any dramatic changes fisithdén
participating in the pilots (e.g., installation of new technologies) but instead evaluated what the current
capabilities are within the firms and which technologies are being usddconducted evaluations to
determine the impact of currently avalble technologies, types of data and formatsd the data
acquisition process as well as the use of technology on the ability to follow product movement through
the supply chainBefore conducting the mock tracebadkseach pilof IFT spoke tparticipatng firms,

either on the phone or during a visit to their facility, to understand their current product tracing systems
and practiceslndustry experts and statkevel traceback investigators worked together to conceptualize
the types of situationgscenaios) that would prompt a traceback or traceforwandithin the pilots
These scenarios were used to request product tracing data from the participating supply chain members
during themock traceback and traceforward investigations.
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Key Findings

IFT was sccessful in conductingi4 mock tracebacks traceforwards ranging from simplee(g.,tracing

one shipment of tomatoes or one lot code of peanut butter) to compéeg.(finding convergence when
tomatoes were sourced from two different growers; findingcammon lot of ingredient between
different processed food products manufactured in differdatilitieg. The process of conducting a
stepwise product tracing investigationvas complicated and often times confusirgconsistencies in

the terminology, nmbering systems, formatting, legibility, and occasionally the language sometimes
required IFT to contact the submitting firm to gain claritcreasng the time required to capture data
before any meaningful analysis could beditowever the pilot partiégpants appeared to have many of
the tools and processes in place which are required to allow the capture and communication of critical
track and trace informatior{i.e., Ky Data Hements, KDE}l at critical points of product transfer and
transformation (ie., Gitical TrackingEvents; CTBsIFTobserved thatfirms providel product tracing
datain several waysUItimately, the way in which dataere readily accessed and transmitted to IFT was
dependent on the systems and processes in place within a firmagiure, store, and report this
information.

Recommendations

Upon completion of the task, IFT determined that costs associated with implementing a product tracing
system can vary widely as determined by numerous facties:size of the firrffacility, the method of

product tradng already in use (i.e., manual or electroBic) YR G KS N} y3S 2F S| OK
implement or improve its produdracing systemto namea few. NeverthelessIFT is confident that a
product tracing system incorporatings recommendations wouldyreatly benefit the FDAas well as

other state andfederal partners,the food industry, and consumerdhe recommendations are as
follows:

1. From an overarching perspective, IFT recommends that FDA establish a uniform set of
recordkeeping requirements for all FDBwkgulated foods and not permit exemptions to
recordkeeping requirements based on risk classification

2. FDA should require firms that manufacture, process, pack, transport, distribute, receive, hold, or
import food to identifyand maintain records of CTEs and KDEs as determined by FDA.

3. Each member of the food supply chain should be required to develop, document, and exercise a
product tracing plan.

4. FDA should encourage current induskey initiatives and issue an Advance NotafeProposed
Rulemakingr useother similar mechanism® seek stakeholder input

5. FDA should clearignd more consistentlarticulate and communicate to industry the information it
needs to conducproduct tracingnvestigations.

6. FDA should develop standézed electronic mechanisms for the reporting and acquirinG DEs and
KDEsluring product tracing investigations.

7. FDA should accept summarized CTE and KDE data that are submitted through standardized
reporting mechanisms and initiate investigations ldhea such data.

8. If available, FDA should request more than teel of tracing data

9. FDA should consider adopting a technology platform that would allow efficient aggregation and
analysis of data submitted in response #request fromregulatory officials. The technology
platform should be accessible to other regulatory entities.
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10. FDA should coordinate traceback investigations and develop response protocols between state and
local health and regulatory agencies, using existing commissioning and credgngedcesses. In
addition, FDA should formalize the use of industry subject matter expartgroduct tracing
investigations

Conclusion

In summary|FT found that there are several areas (such as uniformity and standardization, improved
recordkeeping, enainced planning and preparedness, better coordimatind communication, and the

dzaS 2F (SOKy2ft2380 Ay 6KAOK AYRdzA (G NEeswodldBBb@S YSy (i a
tracebacks and traceforwards to occur more rapidipere was a range of castassociated with

improving product tracing capabilities for certain sectors of the industry based on the specific
technologies used to achieve the data capture and communication objectives. Case studies
demonstrated the range of public health benefits frareduction in illnesses from improvgaroduct

tracing The recommendationsutlined in this final report will enabl&éDA to conducimore rapidand

effective investigations during foodborne iliness outbreadsd other product tracing investigations,
signifcantly enhancingrotection ofpublic health
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EXECUTIVE BRIEF

In September, 2011he U.S. Food and Drug Administrati®ib@ charged the Institute of Food
TechnologistglFT)o coordinate and conduct the product tracing pilots required by Section 2@4eo
FDAFood Safety Modernization AGESMA)including an evaluation of costs and benefits to industry
and consumers.

Representatives frormore than100 organizations, including state departments of agriculture and

public healththe U.S Department ofAgriculture (USDAPAgriculturalMarketingService(AMS)and ood
Safety InspectionService(FSIS)industry trade associations, nédr-profit organizatiors, consumer

groups, technology solution providers, and a diverse cross section of the food inchastiging supply

chain partners from farm to point of sale/service as well as large and small firms, collabortdtd8T

to execute product tracing pilots for three ingredients (chicken, peanuts, and crushed red pepper) used
in the production of four multingredient processed food products (two dry and one frozen Kung Pao
chicken products, and peanut butter) as well as tomatdeth whole and sliced)

Background and Task Requirements

In the continuum of an outbreakfrom the time a person becomes ill the time that product has been

removed from the distribution systemthere are several points in the product tracing and recall

processes where improvements can have positive and meaningful impacts on public health. This task
primarily focused on tracebaékvestigatiors. Tracebacks carcour when one or more foods (including

ingredients) are suspected béinga potential health riskandthere is a need to determine the pattf a

product through thesupply chainA traceback investigation generally involdesumentingthe

distribution paths of products from several locations to determine if there is a common point of

convergence in the supply chaifor example, a common date and location of harvest or place of

manufacture Determination of a convergencepmt is critical to the next step in conducting a source

investigation to determine how the contamination occured in order to prevent future illnegses.

traceforward investigation, explored in this taskt to a lesser extenthan traceback investigaticn

follows the distribution pattof aproduct from the point of convergence towards its point of

consumption, including through manufacturing, distribution, retail and foodservice. During a traceback
investigatior (G KS {1 S@& |[jdzSad A2y shade inccénttmboni a IR Bumiek &drBon LINE2 R dzO
RIFGS G GKS alyYyS t20FiA2ys SGO0O0KE 2KSYy GKFEdG AyTF2N
42 KSNBE RAR (KSaS &ALISOATAO LINBRAIZOG& ORMAYSR o0& f 2
investigationsoften occur after some or all of the product has exited the supply chhirgthe

investigations are heavily dependent on residual records.

Tracebacks and traceforwards rely primarily on recordkeeping. Current recordkeeping requirements
stem, in part,from the Public Health Security arloterrorismPreparedness and Respon&et of 2002

(the BT AgtUS Congress 200Requirements based on tH&T Acinclude havindirms know who they
received products from and to whom they were sgstmmonly referred to asne up - onedown

tracing however some supply chain members, such as restaurants and farms, are exempt. The specific
types of information required to be kept is dependent on the role of the firm in the supply .dNdien

a product is transformed, theegulations resultingrom the BT Actstatethat lot numbers if available

be used to link incominipgredientsto outgoing productgFDA 2004)
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For the purpose dthis task, IFT was required to:

9 conduct twofood product tracingpilot projects in coordingon with the (1) processed food
ingredientand (2) produce sectors and in consultation with the U.S. Department of Agriculture,
state public health agencies, and nongovernmental organizations that represent the interests of
consumers;

1 reflect the divesity of the food supply and consideaddress confounding factors, such as
commingling and transhipment;

1 include at leastwo different types of FDAegulated foods that have been the subject of
significant outbreaks between 26@&nd2010

1 develop anddemonstrate methods for rapid and effective tracking and tracing of these selected
foods that are practical for facilities of varying sizes, including small businesses;

1 demonstrate appropriate technologies that enhance the tracking and tracing of tkedseted
foods along the supply chain from source to points of service;

1 demonstrate the tracking and tracing of a (1) selected processed foodsakely ingredients
(minimum oftwo ingredients) and (2) selected fruit and/or vegetable along the supplyhai

9 assess the costs and benefits of the methods for rapid and effective tracking and tracing of the
selected foods and key ingredients; and

1 determine the feasibility of such technologies to be adopted by different sectors of the food
industry, includingsmall businesses.

Stakeholder Input

IFT solicited industry, government, consumer advocates and other stakeholders for input on the
selection of food products and participation within the typibots. Input was sought in a variety of ways:

1 three stakeholderinput sessiongheld in the fall of 2011

1 written comments invited through December 1, 2011

1 information from echnology providersvhowere asked to share how their technologies could
improve product tracing

1 presentations and webinar@t 24 venueg, which includedsubstantial time for questions and
comments

IFT disseminated a request for formal input and publicized the three stakeholder input sessions through

a variety of outreach mechanisms, including posting the request on the IFT website, emailing all
AYRADGARZ & 6K2 KIFIR LINB@gA2dzat e SELINBaaSR AyidaSNBai
contacts) and using social media outlets. Nearly 70 organizations, including third party technology

providers, food industry representatives, trade assadoias, consumer groups, acadeimniss, and others

responded, either in writing or at one of three public stakeholder input sessions

Later, IFT advertised the opportunity for technology providerseve ast O2 f £ 0 2 NI} EA 2y LI |
Recognizing the multitde of technologies available to assist firms or regulators in tracing prodEgts,
also solicited input regarding additional technologies in existence or in development that enhance the
ability to track and trace foods
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Determining the Current Baseli ne

In order to identify and quantify product tracing improvement opportunities, it was necessary to

develop a clear sense of the current processes used during traceback investigations and document any
obstacles (and enablers) to effective product tracikg. spoke to numerous statevel traceback

investigators, epidemiologistandrepresentatives from USDA FSIS and FDA. Each individual shared

their thoughts and experiencemndseveral themes emerged. It was clear that the amount of

epidemiological inforration, and the confidence in that information, played a notable role in the
RAAGAYOGAZ2Y 0S0GsSSy aShraeé YR ARAFFAOMZ (¢ GNIF OSo

Product Tracing Pilots
PROCESS

To meet the requirements of FSMA, IFT did not implement any dramatic changes within firms
patrticipating in the pilots (e.qg., installation of new technologies) but inseatluated whathe current
capabilitiesare within the firmsand whichtechnologiesare beingused Specifically, IFSought to
engage a diverse group pilot participantsin order to conduct the following evaluations:

91 determine how currently available technologies impact their ability to resgaoradtimely
mannerto track and trace data requests in a way that facilitates the ability to analyze the
reported data

1 evaluate the tygs of data needed to follow a product forwards or backwards through the
supply chain, including movement within a single fagifis/well as the data needed to link
product shipped and received between trading partners

1 compare how the reporting format goresentation of data impact the ease with which track and
trace information can be analyzed by evaluating the usefulness of data provided in native form
(e.g., Bills of Ladirf@OL] Purchase OrdeffOs] etc.) versus standardized, summdeyel data
templates

9 assess how the data acquisition processnpact the time needed to conduct a traceback by
comparing themanualapproachcurrently in useagainstthe use ofa collaborativeplatform.

1 examine how technology can be used by investigators to more reigéitify convergence and
other insightful or actionable patternsithin the track and trace data

IFT considered stakeholder input and the requirements of FSMA when presenting FDA with
recommendationdor the types of foods that would be good candidatestfwe pilot projects

Ultimately, FDA determined that IFT should evaluate the tomato supply chain in the produce pilot.
Ingredients were a key focus for the processed food pilot, and given the range of recent outbreaks and
recalls associated with nuts (inding peanuts) and spices, FDA tasked IFT with conducting the pilot with
products that contained these ingredients. Further, FSMA requires FDA to collaborate with USDA FSIS
FDA asked IFT to determine the feasibility of working with several food ingtedieciuding chicken, in

the pilots. Frozen or dried Kung Pao chicken (containing one or more of the following ingredients:
peanuts, spicesand chicken) was identified by FDA as the best candidate for the processed food
ingredients pilot. While effortsvere underway to identify participanter the pilot studies, IFT was
approached by a peanut butter manufacturer who sells both privabel and branded peanut butter.

FDA agreed that this product was also a suitable candidate for the processedrigoedient pilot.
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Intotal, the two separate pilots included the following:

5 tomato growers (bited Satesand Mexico)

7 tomatore-packes

3 tomato processors (sliced tomatoes)

15 distributors (12 inhe tomato and 3 irthe processed food ingredients [ilots)
5 retailers (4 irthe tomato and 3 irthe processed food ingredients pilots)

2 foodservice chains (both with multiple locations; both in tomato pilots)

3 processed food manufacturers

4 ingredient suppliers

1 importer

=4 =4 = =4 -4 -8 -8 -8 9

Before conducting the mock tcabacks, IFT spoke to each participating firm, either on the phone or
during a visit to their facility, to understand their current product tracing systems and practices. This
information was later linked to the performance in the mock tracebacks, andhisasused to inform

the cost evaluatioromponentof the task Since the pilot studies were ojit, firms who chose to
participate were likely forwardeaning and not necessarily representative of the average with respect to
their product tracing practice®©ther limitations and assumptions are discussed in Chapter 8.

Two teams of individuals, including industry experts and statel traceback investigatorand in the

case of the processed foadngredient pilot USDA FSIS, worked together to concepti#tie types of
situations that would prompt a traceback or traceforward. Given the potential for a brand and label to
be associated witlprocessed food products at retathe team working on that piladeterminedthat

the four pilot scenarioshould be onstructed to vary the nature of the information provided at the
beginning of the mock traceback. Accordingly, the timeframes for which records were requested also
varied (ranging from asking for information on a specific lot to product proddoeidgthe course ofa
10-month timeframe).

Given the multitude of participants in the tomato pilot, and the known diversity in product tracing
practices and processes within similar portions of the supply chain, itletasminedthat each of the

twelve scenarios)ecuted through the mock tracebacksK 2 dzt R 6 S o6l aSR .dzLRyYy | &AY
Depending on the exact scenario, participantshatretail and foodservic@oints inthe supply chain

(where most of the requests began) were generally asked for records cowzeoing to five-week

timeframe. Eight of the scenarios were conducted as ratéip tracebacks, beginning with restaurants

or retail outlets, and following the paths backwards through the supply chain, based on Hegiptieg
relationships between tradingartners. However, there were four participants in the tomato pilots who
were not linked to other pilot participants. These firmsvo re-packes and two wholesalerswere

each asked to trace one shipment of tomatoes forwards and backwards within theiopevations.

While these four scenarios were not like typical tracebacks, they did allow IFT to assess the technologies
and processes used by these firms, of which some were small businesses.
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IFT developed summary response templates based on previoulswiaich expanded on the concepts
for Critical Tracking Event€ TEsand Key Data Elemen&DEs)hat IFT developed in 20q®IcEntire

and others 2010)The use of the summary templates was optional. Firms were asked to provide the
information theydeemednecessaryo respond to the IFT request. Each participant drelr supply
chain wasevaluated orthe basis of number of factors:

9 breadth andprecision the amount, nature, quality, and accuracy of information provided
9 access acombination of the fobbwing factors:
o0 total time: cumulative supply chain and individual firm response times
o0 minimum time: time before convergence was found (or the trace was otherwise ended)
o0 analysistime: time needed by IFT to understand and analyze participaotided data
 depthY I FANNQA F0AfAGE G2 NBI dddsupplierbak®ndieiRS Ay F 2 N
supply chain (whether they themselves had the information or could readily acquire it)
f systemrankingy ( KS & dzY -feportdd abfiitledad¢Itingthie @éhAologies currently
in use by the firm that enable them to link incoming and outgoing product and their reported
ability to meet nine options for improved product tracing (described bélotihe next sectioh
quantity: total number of pages of documenprovided
format: use of IFBupplied or compangenerated summary document

= =

COLLABORATION PLATFORMS AND OTHER USES OF TECHNOLOGY

Key to this task was the exploration of how technology can be used by investigators to enhance the
speed, effectiveness, aratcuracy of the product tracing process. Additionally, IFT also conducted a
jdzlt t AGFGABS &aidzRe 2F AYRdAZAGNER QA dzaS 2F (SOKyz2f23e

LC¢ gta GFaiSR 6A0GK dzaAy3a | aO2ff | o2nykdiedtagd LI | F 2
processed foodsand opted to usesimilarplatformsfor select mock tomato tracebacks. Because the

GSNY aO2ttlF02NI A2y LI I GdF2N)E g lardundivlich IFR Sficikegdr SR A Y
stakeholder inputUltimately,thed @& I 6 2 N> G A2y LIX I 0F2N¥YE Fdzy OdA2y SR |
system which could be used by FDA (or other regulatt@sghare and analyzdata collectedfrom
industry.Collaboration platforns were not used in this task by food industry members to submtada

Instead, industry data was collected by IFT through these pilots. IFT in turn blinded and supplied these

data to the collaboration platform providers. These collaboration platforms were then used to query the

data to look for convergence and conducdebacks.

A transparent process was usedimadlysolicit input on how the collaboration platforms should be

selected. Ultimatelynine firms that currently offer commercially available track and trace solutions

participated in the evaluation processuiing the evaluation, roughly half the firms received identical

data sets for the tomato pilot and the other half received data for the ingredients and processed foods

pilot. The names of the supply chain participants were blinded before being sharethwiith

Ottt 02N GAZ2Y LI GF2NY LINE GARSNE FRWNSWSENTALE S 0apy f¢&K
were provided to the collaboration platform providers in the same forthat IFT received them from

the pilot supply chain participantg.g., inPDFs, spreadsheets).

After uploading the data, afline collaboration platform providers explained their approach and
demonstrated their systemsising the provided pilot datdpr a broad panethat included FDA, pilot
participants, and other Subject Mat ExpertsThe goal of the demonstrations was not to select one
provider; rather it was to observe capabilities that seemed to improve the speed and accuracy of
traceback investigations.
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MocCK TRACEBACK RESULTS

IFT was successful in conductidgmock tracebacks, ranging from simpke.q.,tracing one shipment of
tomatoes or one lot code of peanut butter) to complexd.,finding convergence when tomatoes were
thought to be sourced from two different growers; finding a common lot of ingredient between
different processed food products manufactured in different locations). Traceforwards were also
explored as elements of some of the scenariasyeverwhen firms provided information on the
recipients of one or more lots of product, the lists were often taggand the majority of recipients
were not pilot participantsvhichcaused the traceforward to end.

The process of conducting a stefise tracebackone supply chain node at a timaas complicated and

often times confusing. Most firms provided information the form of PDF documents. While

information in this format can be transmitted electronically via enthi, informationis imagebased

and cannot be manipulated electronicallyhich makes analysis of data slow and potentially error prone
as data musbe re-enteredor extracted via optical character recognition fmftwareanalysis.

Additionally, inconsistencies in the terminology, numbering systems, formatting, legibility, and
occasionally the language sometimes required IFT to contact the subgrittin to gain clarity

increasngthe time required to capture data before any meaningful analysis could begin. In many
instances, firms provided a document to explain how the numerous documents and reports (in some
cases, scores of pages) were linkedetbgr to demonstrate how the product moved through the

facility. This was extremely helpful, as was the use of summary documents. While there were occasional
SNNEBENB Ay (GKS adzYYFrNBE R20dzySyidasx GKS& LINPOARSR
information provided in the detailed source documentation.

Most notably, IFT found that some participating firms were surprised by the process used, and expected
an experience more like a mock redalivhichthey would be provided with a lot number and asked

identify where the product was sent. Many had never considered how their records would need to be
pieced together with those of their supply chain partners to facilitate an effective traceback.

Challenges aside, the pilot participants appeared to hagay of the tools and processes in place which
are required to allow the capture and communication of critical track and tdate(i.e., KDES) at

critical points of product transfer and transformation (i.e., §TEany of the collaboration platforms

were able to demonstrate the flow of specific lots of product through the supply chain with minimal
effort, and some were able to identify convergence. However, while querying occurred within seconds,
the collaboration platform providers reported spending Wween 3- 7 days uploading the data into their
systems due to the lack of a standard structure or format and the need-émier data.

Based on the discussions with the pilot participants and other industry stakeholdechd€&ied that

firms providel track and trace data several waysUltimately, the way in which dataere readily

accessed and transmitted to IFT was dependent on the systems and processes in place within a firm to
capture, store, and report this information

IFT identified ninspecfic processes firms could use to impegroduct tracing The first four options
revolve around data capture. IFT believes that capture of the right data, regardless of format, is a
prerequisite to any substantial improvements in product tracing. Thusfitstefour options explore
different ways that the same data could be captutedaccount for what is practicable for facilities of
varying sizes, including small busines$&s reasons described below, tKBE included in the options
presented to piloparticipants did not include lot/batch number.
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The first four options (for which questions were asked around current capabditiésosty were:

9 capture KDE (Supplier ID, Product ID, Purchase Order Number, Qudnatity size, Receipt
Date) bywriting on paper

1 captureKDE (Supplier ID, Product ID, Purchase Order Number, Quduatity size, Receipt
Date) bywriting on paper and later entering into a database/spreadsheet

1 captureKDE (Supplier ID, Product ID, Purchase Order Number, Quguatity size, Reipt
Date) byscanning labels

9 capture KDEgSupplier ID, Product ID, Purchase Order Number, Quapditl size, Receipt
Date) byelectronic message

IFT observed that some segments of the distribution chalmdt generally record the
grower/producerassgned lot numberDistributors, forexample, are not required to record this
information and hose who manufacture, process or pack food are required to record lot numbers only
if the information exists (FDA 200Zherefore, as noted above, lot/batch nuerbwas not included as a
data element in thdour options above, but was treated as its own question. The remaining five options
related to the use of standards, communicating data forward to customers, and the use of a summary
data sheet. Theincludedaf A NX¥ Qa : F oAt AGe (2

9 capture incoming quantity by received lot number, assuming a lot number is provided

1 link incoming and outgoing product, whether there is transformation (e.g., ingredients into a
finished product) or not (e.g., relating lot numbers rivesl to lot numbers shipped)

1 use nonproprietary standards (e.gGlobal Trade Item Numb@GTIN, Global Location Number

[GLN, stateissued plant/registration number)

sendKDE®lectronically to customers

provide a data summary sheet (or templatach aghat provided bylFT) that highlights the links

betweenKDEgor the products of interest

Costs

Toconductthe in-depth assessmenof the costs associated with product tracji§T conducted a
literature reviewand sought information from pilot participasmand others (e.g., technology providers,
companies, and organizations) thggnerallywasnot published

T
1

A literature review was conducted to analyze previously published studies on the costs and benefits of
improving recordkeeping and product tracingpabilities. However, there were very few studies that
published quantitative costs or benefits. Instead, they described more qualitative characteristics in their
observations and analysis. For example, the costs associated with improvements includadixed
variable costs, like capital equipment, software, consulting, design and implementation, training, labor,
materials and impact on speed of business operations. The qualitative benefits associated with
improvements include protection of public healtmproved trade, sustainability tracking, limited recall
scope, increased market access, quality assurance and supply chain efficiencies. Due to the limited
availability of published studies, IFT collecgeftlitionaldata through the use of nepeer reviewedcase
studies and white papers including data from technology solution providers and standards
organizationsSeveral nofpeer reviewed studiesomeof which are tied to implementing bar code
systems in produceshow thatthere are a range of capabilitieand associated costs and benefitshe
frmbyA YL SYSYGAy3I 2NJAYLINRQGAY3I | FANNVQA LINRRAzOG G NI

In addition, Deloitte Consulting worked with the pilot participants to determine costs associated with
the nineidentified options as well as théypes of benefitdhat firmshad realized from their
investments Rilot participants were asked tmdicate whetherthey had systems and processes in place
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to performany ofthe nine activities listed abovéas options), andbr anyactivity not already irplaceto
provide an estimate of theesources needed antbst required to attain the goal

In terms of the costaeeded to implementhe nineoptionsidentified above, the 22 firms who provided
data reported the ability for some form of data capture. Bavse capturing data by hand or who had
invested to convert manually captured data to spreadsheets, the cost of this capability ranged between
$40- $350K. In contrast, capturing the same types of data, but doing it by scanning (eag.code) was
reported to be roughly an order of magnitude more expensive, ranging between $$25M. This is
consistent with the experience reported by firms implementing PTI (which requires the use of GS1 128
bar codes); the reported range of costs was generally fromrsé hundred thousand to a few million
dollars Further, these ranges reflect all business sizes and supply chain segments; full details are
provided inChapter 7 othisreport.

Many firms reported the ability to capture incoming lot numbers (assumiry there provided),
however, the pilot demonstrated that even if this capability exists, it is more likely to be used by
processors, especially of muitigredient products, compared to othelin the supply chain. Therefore,
while the estimate to reach tkicapability ranged from $8150K, IFT expects that implementation of
this practice would be more costlglthough a focused effort would be required to quantify these costs

Of all the optiongresented, the development of a data summary, whereby industsuld present the
KDEs in a logical fashion that illusesithe internal and external links, was deemed the easiest to
achieve in terms of expenditures. Firms generally reported this capability, and where resources were
required,they were never reportedo be in excess of $10K annually.

Benefits

To assesthe benefitsassociated withmprovedproduct tracing IFT conducted a literature review,
evaluated eight case studies of previous outbreaks and sought information from pilot arailabn
participants.The kenefits associated with improved recordkeeping and therefore improved product
tracing, fall into three general categories:

1 Benefits to theFDA FDA expends resources during an investigatiahcan presumably be
decreased if investigation®uald be conducted more rapidly and with less manual manipulation
and analysis of trace data. IFT did not quantify the resources used by FDA in investigations to
ascertain the extent of the benefit.

1 Benefits topublic health. Protecting public health is the key dgad an improved product tracing
system. To quantify the benefits to public health, IFT examined eight previous outbreak
investigations. The duration of the traceback investigation and the illnesses that occurred during
this timeframe were determined/Norking with Deloitte ConsultindFTtranslated the number
of illnesses into costs using existing government figurae cost savings (driven by reductions
in illness) resulting from reducing traceback duration by 25, 50, and 75% were calculated. The
range d the public health benefiper outbreakspanned$18K to $14M depending on the
characteristics of the outbreak.

1 Benefits tothe industry. Quantifying the benefits to a particular firm is completely dependent
on the way a firm chooses to meet the requireddk and trace objectives and was therefore
difficult to calculateThe literature and noipeer reviewed information was either qualitative or
demonstrated the benefits of a very specific systehe fiypes of benefits described by pilot
participants were onsistent with those suggested in the published literatdrablel identifies
areas of benefit which were reported by the pilmdrticipants and illustrates how these benefits
@+ NXA SR RS LIS yIBchtirin tre gupply chiih. NI Q &
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Tablel. Benefitsof Recordkeeping Identified by Pilot Participants

| Recordkeeping Benefits ~ Growers (n=2) Processo(n=6) Distributors (n=8) Retailers (n=4)
Improved Brand Reputation 100% 33% 62% 50%
Increased Consumer Confidence 0% 67% 75% 25%
Expanded Markets 50% 33% 50% 25%
Improved Supply Chain Manageme 50% 67% 62% 100%
Insurance Cost Reduction 50% 33% 12% 0%
Supply Chain Confidence 0% 83% 75% 25%
Decreased Spoilage 50% 67% 75% 25%
Process Improvement 100% 33% 100% 100%

*If the response to an individual Sy STA G 6+ a f ST 0 tebngtjdantifthiso SV S FANB I & FR 51SA
in the calculations abovdPercent of Pilot Participants Identifying the Recordkeeping Benefit

It was noted that many of the tangible benefits to industifyrecordkeejing could potentially be

enabled through process and technology improvements that may or may not also enable product
tracing. It is unclear if the identified tangible benefits can be fully captured by all industry participants
andwhetherthese benefits wi be sufficient to cover the investment requiréal improving product
tracing.Therefore, recognition of public health benefits is critical.

Current Product Tracing Landscape : Domestic and Global

There are aumber of industry initiatives and availabyliof implementation guidelines that aid in the
adoption of uniform product tracing practices in select segments of the food industry. Additionally,
there are a number of global factors in plgike trade agreements, global sourcing of foods, and eross
boundary harmonization of standard#jat should be considered when the approaches to product
tracing are considered.

In the Lhited Sates, the produce, meat and poultry, foodservice, and seafood industries have
developed and published guides for their inttiess, and the dairy, deli, and bakery industries are
currently working to develop similar guidelines.

G¢ NI OSFHoAftAGEE Ada | NBIAdANBYSyld 2F GKS Df2olf C22
from which audit schemes are developed. Undeters Laboratories is also developing an audit

standard for product tracingddditionally,both ISO and Codex Alimentariave producedtandards
for product tracing.

Recommendations

The pilots demonstrated some of tlohallengeghat FDA has in achieviitg goal of being both fast and
accuratewhen conducting traceback investigations. However, the pilots also demonstrated areas in
which improvements can be implemented to reduce traceback time and ensure the accuracy of
information.
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IFThas one overarchmrecommendation to improve product tracintyvo recommendationgor FDAto
consider during the rule making process, and seven additional recommendations. While these
recommendations are actions FDA can tdkese inthe food supply chain should view thees
recommendations in the context of the nature of improvemetitat may beexpected of them.

1. Froman overarchingperspective IFT recommends thafDA establish a uniform set of
recordkeeping requirements for all FDAegulated foods and not permit exemptionto
recordkeeping requirements based on risk classificatimurther, FDA should issue guidance
documents defining these requirements.

IFTanticipates thatconfusion and difficultyvould arise if there weréwo different recordkeeping

requirementsfor firmsbased on the risk classification of the food that they produce, distribute artsell

is widelyrecognzedlii K G aS@SNI f F22Ra | yR A oaEmERKSWHEa 01985 A 2
associated with recent outbreakts additional recordkeepingvere required¥ 2 NJ 2 y-R & K ABK2 Ra =
FDAmay ultimately be involvedih Yy @S & G A 31 GAy 3 2 dzi 6 NdghNRIA {3 aT22CRAR &idS R
Additionally,it is noteworthy thathightrisk ingredientsnaybe used in lower risk products, and vice

versa.

Moreover,i KS RS T Ay Nk EAythaige with titread &result ofuture outbreaks or other

circumstancess Y R AU ¢ 2 dzf RlowariSé¢ RAFNX Ddal & FeNDpt e O2YLIi & gA
or more of the products that they produce or handle 8er & dZRRSy f & NB-(Bké aAKAEIAS RL C 3
recommends that FDA establish a single set of recordkeeping requirements.

Further,IFT recommends th&DA create guidana® educational programspecificallyfor small
businesses including produce termimaarket vendors, growers, egg producers, manufacturers,
distributors, wholesalers, independent retail storasdfarmers markets to facilitate the understanding
and adoption of effedve product tracing practices.

2. With regard to future rulemaking, IFTfecommends that~-DA require firmsvho manufacture,
process, pack, transport, distribute, receive, hold, or import fotmlidentify and maintainCTE and
corresponding KDfelated records as defined by FDA based on input from the food industry

FDA should muire companies involved in the foalipply chain to capture and maintain internal trace
records based on the IFT recommended CTE and KDE framework described below. This framework
provides information on the what, where, and when with respect to food patslthat traverse the
supply chain.

The clear definition of CTEs and KDEs, along with guidance to facilitate understanding and
implementation will allow individual supply chain companies to correctly identify the CTEs that they are
responsible for and esure that KDEs for each CTE are captured and available for reporting as needed
based on a specifiequest fromregulatoryofficials

The recommende&DEsre defined in the accompanying glossanany are alreadpart of the

requirements based on thBTActandthe implementing regulations codified at 21 CF&t 1,Subpart J

(FDA 2004)The bottom half of the table (linking KDE's) represents the CTEs that IFT feels should be
captured in order to establish the links needed to trace product moverttenugh the supply chain.

hyS RFEGEFE StSYSyd GKFdG Aa 2F LI NGAOdzZ I NI NBt SO yoOS
L5¢ GKAOK Ad 'y ARSYUGAFASNI I 3a20AF0SR gAGK Fy a!
that can be used to lknproducts between supply chain partners. Another type of Activity ID is a specific
Work Order, which links ingredients with finished products. The pilot showed that Activity IDs were a

key piece of information used to follow the path a product takes tigiothe supply chain.

O
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Table2 illustrates the data elements that IFT believes are key to tracking and tracing the movement of
food. There are various points in a supply chain, termed Critical Tracking Events, where data capture is
necessary to follow prodwenovement. These include shipping from one facility to another (Transport),
receipt at another facility (Transport), and changes that occur as products are manufactured or
transformed during processing (Transformation). Traceforward requires an accoohtfguspect
products, therefore it is important for firms to also record the ways in which products exit the supply
chain through depletion events (Depletion). The table below is a mixture of elementstémaied

from the BTAct implementing regulatiasand some that are not currently requird6DA 2004)Thus

GKS GlrofS R2S&a y20 NBFESOl GKS 20SNIft OdzZNNByi
FDA regarding the Key Data Elements that FDA should require or encourage at eaciT itioad

Event, as well as those that may be required depending on the circumstances and their applicability
(termed Conditional).
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Table2. Requirements and Best Practice CTEs and KDEs for ImpReeardkeeping

CTEs Transporta| Transporta| Transformation| Transformation| Depletion | Depletion
tion tion (creation/ (creation/manip | (exit from | (exit from
(exchange| (exchange| manipulation of ulation of system); | system)g
of goods) | of goods) products)g products)g Consumptio| Digosal
Shipping | Receiving Input Output n
Currently Required
KDEs
Event Owner
(firm submitting R R R R R R
information)
Date/ Time R R R R R R
Event Location R R R R R R
Trading Partnet R R R
Item (the good) R R R R R R
Lot/Batch/Serial# BP* BP* R R BP BP
Quantity R R R R R R
Unit of Measure R R R R R R
Linking KDEs
Activity Type (e.g.,
PO, BOL, Work C* C* R R
Order)
Activity ID (number
associated with PO, C* C* R R
BOL, Work Order)
Transfer Type C C
Transfer Numbér C C
Lot/%atch Relevant C C c c BP BP
Date
Carrier ID C C
Trailer Number C C

R= Required Field

C= Conditional Fieldhe need for this field would be determined by business circumstances, and in the instance of transport
events that do not capture batch/lot numbers, tHield may be required (*)

BP= Best practice is to capture the batch/lot number or relevant date whenever possible; however, in recognizing the current
difficulty in capturing this information for transport and depletion events, Activity ID or other KaEgrovide links, as

identified in the table, must be provided (*) as the industry prepares to meet a future requirement to capture lot/batch
numbers

!In the event of a shipping CTE, the trading partner is the immediate subsequent recipient of thersthiprttee event of a
receiving CTE, the trading partner is the immediate previous supplier of the product; in the event of a transformatibe CTE, t
trading partner is the supplier of the input into the transformation

21f the Activity Type and ID are nlatked to a particular shipment of a product (e.g., a purchase order that is fulfilled by

multiple shipments over time), then the Transfer Type and ID are used to indicate the particular shipments that are linked to
the Activity Type and ID

%f there is adifferent lot/batch designation on a consumérS & S
manufacturerassigned lot number

LINE RdzO(iz &4dzOK | & || &aoSait oe¢
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Because there are a number of barriers to impleniegin the near ternthe capture of batch/lot/serial
numbers or all depletion and transport events, initially the capture and reporting of these data for

these events should be encouraged as a best practice and the Atifieibd Type should be required to

be recordedThe pilot showed that Activitfpscould be usd to trace productd a firm maintained

good internal tracing (i.e., the ability to link incoming shipments with outgoing shipmeaitispugh not

quite as accurately as if batch/lot numbers were captured throughout the supply chain. However, using
Activity IDsto trace products results in much more data (compared to using batch/lot/serial numbers)
and, thus, is only efficient when used in conjunction with a collaboration platform by the reguladees (
recommendation $9elow). Further, following productrough a string of ActivityDs obfuscates the
manufacturer (or other transformes) assigned lot numbers until they are revealed by the manufacturer
(or transformer). Clearly, capturing lot numbers along the supply chain would provide investigators with
instant access to the lot numbers assigned at the most recent transformation event. For these reasons,
IFT recommends that FzAnsult with theindustry and therestablish a reasonable effective date when
the capture and reporting of the batch/lot/seriaumber (or equivalentyvill be required for all CTEs.

3. Also in regards to rulemaking, IFT recommends tR&IA require each member of the food supply
chainto develop, document, anexercisea product tracing plan.

I F @AYy 3 | &t NB RdzOG cilityhlth® food Systenifronyfarm tofdod Ban@ekturifg:
facility toretail/foodservice establishments, withprovecommunication between the industry and
regulatory agencis, raiseawareness of the responsibilities of the industry during an investigatind
catalyzemore effective traceback and traceforward (recall) investigations. The development and
documentation of a compangroduct TracingPlan and regulaexercisingf the plan will increase the
speed with which a firm can respomal an investigéon and reduce the likelihood of errors. Firms
should expect their plato be reviewed by regulatgragencis upon request, including during an
inspection.

4. FDA should encourage and suppe@xistingindustry-led initiatives for the development of
implementation guidelines and should seek stakeholder input by issuing an Advance Notice of
Proposed RulemakinANPR)r usingother input mechanisms

As inL C pre&vius reporto FDA orproduct tracing(McEntireand others2010) IFT maintains that FDA

should na prescribe the specific means that industry uses to niteetFDA objectiveseecommended by

IFT Several industry groups have begun identifying ways in wthigindustry can improve product

tracing capabilities, and FDA should support these efftffielievesi K & C5! Q& & dzLJLJ2 NI F 3
industry-led implementation initiatives will enable realorld adoption of improved product tracing

capability at a more rapid pace than would otherwise be possible and avoid costly andaitegming
company and indupt® f S@St aNBaShaé¢ OGKFG g2dzdZ R NBadzZ 0 FNRY

Through an ANP& other input mechanismd=DA can seek targeted inpahd provide aropportunity
for the food industry to show how the stefisat certainindustrysegments have pposed can meet
C5! Qa 202S0O00GAPSa 2F Y2NB NILAR YR STFFSOGALBS GNI O
5. FDA should clearlgnd more consistentharticulate and communicate to industry the information
needed during groduct tracinginvestigation

IFT encourages FDA to provide contexatrequest for product tracing recortts help the food industry

in determining the appropriate records that contaiformation that may aid in an investigation. For
example, the investigator might consider explainivigethera sample of a product testegabsitive for

an adulterantor an epidemiological investigation identified the product as a potential suspettle.

This may enable the firm to identify records or other types of information of which FDA might not have
been aware.
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Individualfirms shoud be responsible for identifying the appropriate records that provide internal and
external linking information, and investigators should clearly request the specific pieces of information
(e.g., supplier names, lot numbers) that are necessary for thestigation to proceed (as opposed to

the specific types of documents, such as invoiaes Bills ofLadingthat may or may not contai all the
needed information).

Additionally, IFT believes that industry would respond positively to an investightiogyiwere able to
participate asa partner with a role in protecting public health as opposed to a suspeat in
investigation.

6. FDA should develop standardized, structureahd electronicmechanisms for industry to provide
the AgencyCTE and KDEgatuct tracing data when requestedduring a specific food safety
investigation.

Thepilot findings confirm that standardized, structureahd electronic reporting of CTEs and KDEs
increases the speed by which product trace data can be collected, compiled and dnahdiedicate
that any structured reporting templates will need to vary based on the neédpezific industry
segments (e.ggrower, supplier/packer,distributor, foodserviceoperator andretailer), and possibly
commodity categorie¢e.g.,seafood, poduce)

In accordance with provisions in FSNIATalso recommensthat firms be allowed to maintain their

internal records using the systems and processes currently in place, includinglzeseer

recordkeeping systems. IFT recommends that these reamlysbe required to be transposed to the
standardized and structured reporting format when data are being requested in relation to a specific
request fromregulatoryofficials IFTalso recommensdthat any standardized and structured reporting
format be acpted to appropriate data communication vehicles, including spreadsheetbasbd

portal, or EDI electronic message, to accommodate the varied needs and capabilities of large and small
firmsalike FDA may find value in working with global standards argdions to develop standardized
message formats (e.g., xml, EDI) as one of the reporting options.

7. FDA should accept CTE and KDE data sent in summary form through standardized and structured
reporting mechanisms and initiate investigations based on thiestal

In order to expedite traceback investigations to protect public health and limit impact on industry and

individual brands and products, FDA should request summaries of CTEs and KDEs from firms and use this
AYTF2NXYIEGA2Y (2 | dzh Qg of Supplé thiizis Sat gy mayNGt & dssociatddMEN R dz

a specific food safety concern. IFT recognizes the risks associated with relyinguthemticated data,

FYR LI NIOAOdzE I NI @8 (KS NANRT expets thak &fini valldablg'ta getefa®a & 6 NP y 3
summarydocument quickly, within 24 hours, sinadirm would be abléo interpret and summarize

their own data/records much faster time=DA. The time needed for FDA to learn and understand each

firm's system(as they didn past outbre& tracebackpscan be reduced. The geneddtaneeds should

be similar in most tracegnabling firms to develop processes and systems in advance of a traceback

that could automatically generateummaryinformation when needed.

IFT is not suggesting thaDR rely exclusively on summary da®ather IFT encourages FDA to continue

0KS LINIF OGAOS 2F 02ttSO0GAYy3a aKINR O2LRE¢ &dzLIR2 NI Ay 3
Lading) from firms associated with products that are not readily excludeddromvestigationWhile

this process may add an extra step by asking industry to provide a summary, and then later to provide

more detailed documentation, this process will have the benefits of enabling FDA to quickly obtain

information and focus investigion on protecting public health and provid) industry more time to

collect hard copy records advance of a possib&ibsequentDAverification request.
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8. If available, FDA should request CTE and KDE data for more than onengback in the supply
chain.

IFT found that in both the produce and processed feowjredient pilots there were some companies

who are quasvertically integrated owho otherwise have strong control (and therefore visibility)

through their supply chains and can provide infotima more than one step backKhus, in such

instances FDA should request and act on this information for the sake of public healihas a second
priority, should verify information with the individual firms in a supply chaio wiay have handled the
product. During the pilots, there were instances where several supply chain partners shared and
analyzed product tracing data through teleconference calls. Firms should consider inviting regulators to
participate in these discussions and FDA should be openltaborating with industry on such

discussions in order to rapidly gain meaningful informat@uting te pilots IFT noted that availability

of more than ondevel oftracebackdata from firmswas more the exception than the norfouyt that in

some insances firns reporting more than one level of informatiorodhot keep tre information

themselvesas a part of regular operationmit canreadly access thinformation via supply chain

partners. Insuchinstances, it would be important to minimize duplicae requests coming from both

supply chain partners and regulayoagencis. This recommendation is based on the availability of
information from capable supply chain partners and is not recommended as a requirement for all supply
chain partners.

9. FDA shou pursue the adoption of a technology platform to allothe Agencyto efficiently
aggregate and analyze data reporteéd response to a specifiequest fromregulatory officials.
The technology platform shouldalso beavailableto regulatory counterparts.

An FDAmanaged information system for collecting requested information would decrease the

resources required by industry to respond (e.g., submitting information once rather than in response to
multiple requests from state and federal regulators) and walddrease redundant efforts of local,

state and federal governments by granting public health and regulatory partners secure access to the
information system during an investigation. State and local regulatory agencies should be involved in the

developmentt YR A YL SYSy (I GAz2y 2F &4dzOK | &aedadSYZ IyR &Kz
O2ffFo02NI GA2Y LIFGF2NYE (2 GKS SEGSYd LISNYAGGSR o
LC¢ R2S&a y20 FR@20I 4GS GKS -vasedrepositokyakac@yniiousyFf I O2VYY

standing collectia of all CTE and KDE data captured across the supply Thaimformation system
envisioned here would be managed and hosted by FDA and collect only CTE and KDE data related to past
or curent outbreak investigations.

IFT notes that the utility of an PBmanaged platform for collaboration with public health partners is
completely dependent on the submission of accurate, complete event data. Technology should not be
expected to corpensate for poor recordkeeping.

10. FDA should coordinate traceback investigatis and develop response protocols between and
among state and local health and regulatory agencies using existing commissioning and
credentialing processes. Further, FDA should formalize the use of industry Subject Matter Experts
(SMEs}o addressC 5 ! @ngral uestions about the characteristics of a particular supply chain at
the outset of an investigation

FDA should continue to collaborate with state and local counterparts to ensure that investigations
proceed rapidly and with minimal duplication dfats.

The establishment ahe Coordinated Outbreak Response and Evaluat@idREnetwork within FDA
was an important step in coordinating efforts internal to FDA, and IFT encourages the Agency to identify,
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train, and deploy a select group FDA staffasponse to traceback investigations, similar to the way
whichfood protectionrapid response teams function at the state lefle@DA 2013). These investigators
could be housed at CFSAN or embedded within the districts, but would be the leadgfaantact in
the field during traceback investigatians

IFT also encourages FDA to-mentify SME (regulatory, acadensj industry) in a variety of food

product- commodity areas as well as those representing diverse portions of the supply chain, who can
advisethe Agencyin the early stages of investigations regarding geniestrypractices, producflow
(including as relates teeasonality, regionality), terminology, etc. in a given industry segment.

Barriers to Implementation

IFT recognizes that the are several barriers to implementing the recommendatipresented above
Barriersinclude issues related t@urrent availability of KB¥and other prerequisites to efficient data
capture and sharing; availability and accessibility of technology cpdatly to small businesses and

firms indevelopingcountries and need for continued education and recognition of cultural differences.

Final Comments

With FDA positioned to commence the rulemaking process requiring additional records faiskigh

foods the food industry is anxiously awaiting direction from the Agency regarding the expectations of a
product tracing system. Many of the industigd initiatives have met a level of resistance owing to the
concern that FDA might require something at oddthwhe initiatives and implementation guidance.
Numerous individuals contributing to the pilot studies expressed their hope that the results of this work
would be used to inform industry best practices and drive change. There are many documents
discussinghe challenges associated with tracing food products, and some that offer a path forward.

wSO023ayAT Ay3a GGKIFIG OKFy3aS GF15a GAYSST 2dz2NJ K2LIJS A a

Congress, change starts now.
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PREFACE. ACTIVITIES AND DELIVERABLES (FROM FDA)

As provided by FDA to IFT, the objective of the task wasdwiew the scientific literature published
since the previous IFT task ordermnoduct tracing coordinate with the food industry and consult with
USDA and multiple state pubhealth agencies, consumer groups, and other experts and consider the
requirements of stakeholders and governmental agency partners to address the activitiedbdds
within this task order.

This task order will be used to address, in part, the requiresmantheFDAFood Safety Modernization

Act, Title Il, Section 204 Enhancing Tracking and Tracing of Food and Recordkeeping by conducting two
LINE RdzOG GNY OAy3a LIAf20a G GKS RANBOGAZ2Y 2F C5! Qa
College Pd;, MD¢

Activity 1: Development of Two Pilots and Overall Project Plan

OSpecific ActivitiesArrange a meeting with FDA officials to review the task order requirements and also
have preliminary discussion on the content and information to be includéukitwo pilot projects,

overall plan and estimated timeframe for each deliverable. Thereafter, obtain input from the processed
food and produce industry sectors and consult with USDA, multiple state agencies (health and
agriculture), and consumer groups develop the parameters and propose specific foods and/or
ingredients to demonstrate methods for rapid and effective tracking and tracing through the supply
chain from source to point of service. This shall include identification of technologies to erthance
tracking and tracing of proposed foods.

The pilot projects shall explore and evaluate methods to rapidly and effectively identify the recipient of
food to prevent or mitigate a foodborne illness outbreak and to address credible threats of serious
adwerse health consequences or death to humans or animals as a result of such food being adulterated
or misbranded. A key goal in the traceback of selected foods and/or ingredients in the pilot projects
shall be to identify a common source or supplier in skipply chain starting at multiple points of sale.

In the design and implementation of the pilot projects, IFT shall:

9 conduct two pilot projects in coordination with the (1) processed food and (2) produce sectors
and in consultation with the U.S. Departmef Agriculture, state public health agencies, and
nongovernmental organizations that represent the interests of consumers;

1 reflect the diversity of the food supply and consider/address confounding factors, such as
commingling and transshipment;

1 include at least 2 different types of FErAgulated foods that have been the subject of
significant outbreaks between 2005 and 2010;

1 develop and demonstrate methods for rapid and effective tracking and tracing of these selected
foods that are practical for fddies of varying sizes, including small businesses;

1 demonstrate appropriate technologies that enhance the tracking and tracing of these selected
foods along the supply chain from source to points of service;

1 demonstrate the tracking and tracing of a §8lected processed food and key ingredients
(minimum of 2 ingredients) of the processed food and (2) selected fruit and/or vegetable along
the supply chain;

1 assess the costs and benefits of the methods for rapid and effective tracking and tracing of the
selected foods and key ingredients; and

1 determine the feasibility of such technologies to be adopted by different sectors of the food
industry, including small businesses.
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IFT shall pay particular attention to the breadth, depth, and precision of prdcamhg systems that

enable food product to be rapidly linked from multiple points of sale to a common source in the food
continuum. Products and systems to be examined include the selected processed product and selected
fruit and/or vegetable that may amay not have a label and lot number associated with them, as well as
key ingredients that may go into multiple finished products (i.e. processed foods). Attention shall also be
given to the accessibility of information by regulatory and public healthiaf§i in food related

emergencies. IFT will build upon previous IFT Task Order 6 (contract 2) report pertaining to critical data
elements and employ/test these during the pilots.

Breadth:the amount of information the product tracing system records

Depth how far upstream or downstream in the supply chain the system tracks

Precisionfi KS RS3INBS 2F | 4adz2NF yOS 6A0GK gKAOK G(KS &aeadsSy
or characteristics

Accessthe speed with which track and trace information camdommunicated to supply chain

members and the speed with which requested information could be disseminated to public health
officials during food related emergencies

IFT shall conduct a kidif meeting with the FDA Officials within ten (10) days of tasler award to
achieve a clear and mutual understandingaitask order requirements.

Deliverable 1.11FT shall submit a detailed Project Plan within thirty (30) days of task order award that
identifies the scope of the project, the project descripti@nd any assumptions or constraints that have
been identified as well as the project milestones and an estimated timeline for completion of the
milestones. The Project Plan shall reflect the input obtained from industry, state and federal agencies,
and onsumer groups consistent with Activity 1. The project plan shall be updated, as needed based on
FDA feedback, and the final version shall be included in the final report. FDA shall have the final decision
in selecting the food(s) and key ingredients imeal in the pilots.

Deliverable 1.2 The contractor shall meet with the Project Officer and subject matter experts within the
FDA within fortyfive (45) days of the award of this task order for the purpose of reviewing the project
plan and timelines assated with the completion of this task ordér.

Activity 2: Implement Pilot Projects including Mock
Traceback/Traceforward Exercise

OSpecific ActivitiesiImplement the Project Plan for the pilot projects including a mock
traceback/traceforward exercise. Gmit and document costs and benefits throughout the pilots related
to the adoption and use of several product tracing technologies. Particular attention shall be given to
those links where dissimilar practices and technology are used in the food contifgugnincompatible
data standards and papédrased systems versus electronic systems).

Deliverable 2.1The contractor shall explore and demonstrate nmmdh that enable products in the

food continuum to be rapidly and effectively linked from the pointalesback to the point of
production/source. The contractor, as part of exploring and demonstrating these methods, shall
organize and implement a mock traceback/traceforward exercise, in which FDA and other food
protection experts will participate, utilizgha collaboration platform to share data from processed food
sector to establish whether common data elements or data sets and the technology platform(s) allow
for expedited electronic traceback amceforward The methods should allow for multiple trazsck

and traceforward scenarios, ranging from simple to complex. Any traceback shall have a key goal of
identifying a common source in the supply chain. The exercise should include data from the ingredient
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suppliers, processors, distributors, and retailassappropriate to the foods selected. This deliverable
shall be completed within seven months (210 days) of task order award.

Deliverable 2.2IFT shall evaluate domestic and international product tracing practices in or available
for commercial use ngpreviously evaluated by IFT in Task Order 6, unless updated practices are
applicable, and consult with a diverse and broad range of experts and stakeholders, including
representatives of the food industry, agricultural producers, and nongovernmental aagamis that
represent the interests of consumers. This aspect shall be completed within eight months (240 days) of
task order award

Activity 3: Costs and Benefits

oSpecific ActivitiesConduct an indepth review of the costs and benefits associatechitiite adoption

and use of several product tracing technologies including those used in the mock
traceback/traceforward exercise. These costs would include, but are not limited to: costs for capital
equipment improvements, costs for additional recordkeetimat may be necessary, and costs for the
harvesting, processing, and point of sale improvements to assist in the product tracing systems. This
examination will focus on how traceback can be accomplished rapidly from the point of service back to
the pointof production and to a lesser degree traceforward as well.

Deliverable 3.1The contractor shall provide a report of itsdepth review of the costs and benefits
associated with the adoption and use of several product tracing technologies includinguexsé the
mock traceback/traceforward exercise. The contractor shall submit this report within nine months (270
days) from award of task order. This report may be included as part of the final &eport.

Activity 4: Summarize Findings, Provide Recommenda  tions
and Final Report

oSpecific ActivitiesIFT shall summarize findings, develop recommendations, and provide a final report
of the pilot projects, with an executive summary, to the FDA, describing the outcomes of all Activity
based deliverables. Thenél report shall include a summation of the work performed and shall be in
sufficient detail to describe comprehensively the extent of revisions that were required within this task.

In developing recommendations, IFT shall consider international effodisiding an assessment of
whether product tracing requirements developed are compatible with global tracing systems, as
appropriate.

Deliverable 4.1 The contractor shall provide a final report that summarizes the findings and includes a
description of # deliverables submitted that will fully document the project outcomes. The extent and
detail of the scoping analysis for the mock exercise, evaluation of technologies, and costs and benefits,
are to be mutually agreed upon by the FDA and the contraaidrthe outcomes shall be incorporated

in to the final report. The final report shall be submitted within 9 months (270 days) of task award.

Deliverable 4.2IFT shall provide recommendations as part of the final report for process improvements
and technobgies to more rapidly and preeiy track and trace product in the food continuum. IFT shall
provide additional information on the suitability and feasibility of the recommendations for use by large
versus very small business and barriers to implementafldre recommendations shall be submitted
within 9 months (270 days) of task award.

All pilot deliverables and descriptions can be found in Appendix A.
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CHAPTER 1. BACKGROUND

FDA has responded to food safety problems with contaminbgaty greenspearnut butter, and more
recently withcantaloupe, sushiandspices on deli meats. Whether contamination is unintentional or
deliberate, there is a need to respond quickly and communicate effectively with consumers and other
stakeholderswith respect to the spcific product that is contaminated and the mitigating actions that
can be taken to prevent illness from such products.

Therequirements based on thBublic Health Security aRloterrorismPreparedness and Responset
of 2002(BT Act)nclude provision$or recordkeeping to enable regulators to respond quickly to such
events. The Final Rule provides an excellent explanation of the steps in an outlwestigation(US
Congress 2002)

dThere are four stages in an outbreak investigation. The first stalpe ipreliminary investigation of
laboratory results and epidemiological evidence used to determine the parameters of the outbreak,
including the following: number ill, food vehicle contaminated, microbial or other agent responsible,
potential commerciakources of contamination, as well as the degree of confidence in the information
on each of these parameters. The second stage of the outbreak investigation is the decision making part,
when FDA determines what resources will be committed to proceed fuiththe investigation. The

third stage is the traceback investigation, which is conducted to do the following: (1) Identify the source
and distribution of the implicated food and remove the contaminated food from the marketplace; (2)
distinguish betweenwo or more implicated food products; and (3) determine potential routes and
sources of contamination in order to prevent future ilinesses, or to treat persons sooner for the
identified contaminants. The traceback investigation involngsstigativevisitsby FDA inspectors to

points of service, which are the facilities where consumers had psgezhthe contaminated foodnd
alsodistributionfacilities.. A fourth stage is the source investigation of the specific practices at the farm,
transportation, orother facility that may have led to the outbreak. For many outbreaks, the source
investigation occurs well after any preventive action can be taken to limit the number of illng&sSes
Congress 2002%)

The FDA Food Safety Modernization Act (FSMA), wlashsigned into law by President Obama on
January 4, 2011, aims bacrease the safety adhe U.S. food supply by shifting the focus of federal
regulators from responding to contamination to preventing it. In foodborne outbreaks the focus is
responseandfurther illnesses may be prevented by rapid tracebacks of the food involved in order to
remove that food from the market place more quickly minimizing the risk to consumers of eating the
contaminated product. Additionally, if we are able to successfullgtifiethe source of the outbreak
through more rapid traceback investigations, Rl other public health agenciesrking with

industry will be better positioned to prevent future outbreaks by implementing future food safety
policies and practices. Thedd safety system in the U.S. has many stakeholders; the success of this
system will be enhanced by building an integrated national food safety system in partnership with state
and local authorities who are vital in outbreak and traceback investigatiodsyéli@s greatly on state
and local authoritieso conduct theepidemiological investigatiorteat identify suspect or imjrated
foods causing illness.

To that end, FSMA Title Il, Sec. 204 Enhancing Tracking and Tracing of Food arke&teagrd

mandates, in part, FDA to establish tracking and tracing pilots by September 2011 to explore and
evaluate methods to rapidly and effectively track and trace food to prevent or mitigate a foodborne
illness outbreak. Additionally, Sec. 204 of FSMA Title 1l reghiaé$he content of such pilots include at
least one pilot project be conducted in coordination with the processed foods sector and one conducted
with processors or distributors of fruits and vegetables that are raw agricultural commodities. There are
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further provisions in Sec. 204 describing the content and objectives of the pilot projects as well as
addtional data gathering efforts.

LYLINR@AY3I NBalLRyaS yR NBO2@SNE Aa 2yS 2F GKS
Working Group. Buding a system that permits rapid traceback to the source of foods linked to
foodborne iliness is identified as a component of improving response in foodborne outbreaks thereby
resulting in a more rapid and targeted response to identify the source of cangdion and ultimately
taking preventive and mitigating actions

In 2009, FDA held a public meeting jointly with the U.S. Department of Agric(lliG@A}ood Safety

and Inspection Servid&SIS)o explore ways to enhance product tracing in the foodupFDA also
commissioned two studies with IFT pertaining to product tracing. This current tasklaritaupon

those efforts to identify and gather information on methods to improve product tracing of foods in the
supply chain in order to provide greatpublic health protection in a foodborne outbreak and in
developing preventive food safety policies.

Defining Traceability and Product T racing

In generalproduct tracings understood as the ability to follow the movement of a food procarud

its consituentsthrough the stages of production, processing, and distributianhtackward and

forward. Traceack is the ability to trace a food product from the retail shelf back tcsthece

Conversely, traceforward is the ability to trace a food produminfthe farm forward to the retail shelf
(Levinson 2009). More recentlyaceabilityhas been distinguished from product tracing, with
traceabilityoften being recognized as the practices within a single firm, whereas product tracing is the
supply chairwide system that provides for trace back and forwévttEntire and others 2010 the
international context, traceability also refers to the ability to distinguish products at a molecular level
(Picarro 2012)Trautman and other§2008) provided a literate review of foodproduct tracingand
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and product tracing, it will be difficult for stakeholders to understand their roles and responsibilities
during atracebackinvestigation.

In order to tracethe movement ofcertain food item(sjhrough its supply chairthere has to be a tralil
(or series) of transactions that can be followed logic#étiyorder to recreate that trail, each participant
in the supply chai must maintain records on when the product was received and where the product
came from and where the product was shipped to, whhis is commonly known as the cop-one-
back approach.

Although often discussed in the context of food safety, theredsfarence between food safety and
product tracing(McEntire and others 2010Food safety is obtained through the proper growing,
harvesting processingpackaging, shipping, handling, and preparatdood products and ingredients
Tracing is obtainelly being able to track thenovement of the foodhrough the food supply chain
Although both initiatives are related to public health, food safety is largely recognized as a collection of
best management and production practices to prevent foodborne ilaeswherasproduct tracing
generally comes into play as a reactive seibols meant to find the source and subsequentemove

food in commercethat may be contaminated

Product tracing encompasses traceback and traceforward. However, when speakintbenivod
industry, most consider product tracing as the traceforward/recall process only. This can cause major

misunderstandings when tracebacks are being conductgdf W { S | NBOFf £ 2 GKS AYLIX A

knownduring a traceback investigatipand in fact, the source is precisely what a traceback seeks to
determine.In the investigation of a foodborne outbreakiracebackbeginsat the points of sale (e.g.,
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retailers) and/or points of service (e.g., food service establishraergstauranj where affected
individuals areeportedto have consumed contaminated foduh certain situations, a traceback can
also begin athe manufactuing stageand seek to identify the common ingredients used in processed
food products)Multiple paths are followedor one or more product types to determine if there is a
point of convergence which can be investigatecbgpossible source of the contaminatidot numbers

or other identifying informatiorare generally not knownTraceback investigations often begintla¢
state or local level. SOl dz&4S GKS GSNXa aiNF OSolO1¢ YR GNBOIf f
critical to convey thatduring the investigation of a foodborne outbredakacebacks generally precede
recalls and seek to determine, with spedfficthe physical location and point in time during which
contamination occurred, as opposed to recall, which focuses on prothattgould have been
contaminatedwithin that location/point in time that should be removed from the supply chain in order
to protect public health.

Product Tracing Complexities and Complicating Factors

The ability to trace the movement of products through the supply chain depends in large part on
industryrecordkeeping The recordkeeping requiremerggemmingfrom the BT Act preide the basis

for recordkeeping associated with FDA regulated products. It and other pertinent rules and regulations
are summarizedh AppendixB. In 2009, the Office of the Inspector General of the Department of Health
and Human Services found deficiezgin the awareness and compliance wiitb ! rézardkeeping
requirements(FDA 2004)and the results of thatvork are provided iA\ppendixC

This taskfocusedprimarily on tracebacks, which have historically been conducted after epidemiologists
have inteviewed cases to obtain a sense of the produgttsgentially linked to illnessBecause of the

time it takes between the consumption of a contaminated product, presentation of illaask,
subsequenpursuit of medical attention and testing to diagnose ttausative agent, it is typically

several weeks before health agencies recognize that an outbreak might be occurring. For perishable
products, this may limit the abilitgf a laboratory to find a food product that tests positive for the
contaminant as theproduct may be pasts shelf lifebefore the first indication of an outbreakhus,
records obtained through tracebacks provide the information needed to determine the products linked
with illnesses.

Once a traceback investigation is initiated, there stitk many factors that affect the ability to rapidly
and effectively trace food products, and the challenges associated with product tracingtasolly
the fault of government or industry. While these pilots focused on improvements that industry can
make to more rapidly provide regulators with the information necessary to link products through a
supply chain, it is important to also note the regulatory structure that can complicate the ability to
conduct rapid, thorough investigations.

Increasingly t8 NB | NB S E I YfodtisS(@DC2a11djcanipénknisidffé product that may not
be readily apparent through a food history questionnaimaere the cause of an outbreak is not initially
obvious. These examples include the 1996 outbreak linked tospara associated with a cake garnish
(raspberries)and the 208 outbreak eventually linked to jalapeno peppers, a minor ingredient in salsa
compared to tomatoes, whitwas initially implicated. More recent examplesolving ground pepper
used as a spein restaurants§almonelleRissen) and on processed meéslmonellaMontevideo(CDC
2010b) point to howdifficult it can be to identify vehicles from epidemiological studies. Investigators
are looking for additional tools such as product testing anggledient tracebacks to identify vehicles
contaminationthat epidemiological studies alone cannot tease out.

Similar problems have been vexing investigators in outbreaks where mdtignedient foods like
tomatoes and lettuce are served in the samsidg.g.,salad, sandwich). Mexican style foods have been
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involved in several outbreaks where tomatoes, lettuce, cheese and growad were served together

in tacos and other similar dish¢EDC 2000All of these ingredients have been identified asdfoo

vehicles in the past so how do investigators discover which one was contaminated in an outbreak whe
they are served and eaten together? This necessitates the evaluation of each ingredient, looking for a
common source or point in the supply chain wheoatamination could have occurred.

In other cases, the traceforward investigation has highlighted the difficulty in assessing if a company
received and used a particular ingredient after the ingredient passed through several supply chain nodes
and may havdeen transformed or renamed. In this instance, thgredientmay have been recalled,

but is difficult to trace forwarall the products that used the ingredietitrough the supply chain. The
Salmonellaoutbreak associated witthe PeanutCorporation of America (PCA)eanut product§CDC
2009b)isthe prime exampldor this issue

Recognizing the difficulties associated with product tracing, and specifically the way that records that
enable product tracing are maintained by the food industry, a few gpiladies have been conducted
(Appendix D). In most cases the pilots involved only a single or very few firms and employed a very
specific solution. For the most part, the complexities of tracing prodinctaigh a supply chaihave
seldom been tackledExcetions includea mock tomato traceback and three pilots involvpak, beef,

and producgCanTrace2004a, IFT 2000
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CHAPTER 2. APPROACH TO OVERALL TASK AND BASELINE
EVALUATIONS

Over 100 individuals and organizations actively participated in the ewecat the product tracing

pilots, and scores more offered valuable input and insight. While gathering input to help shape the task,
IFT contacted individuals from state and federal agencies who have been involved in traceback and
traceforward activitiesd better understand the current landscape and identify areas that could be
evaluated through the pilots.

Oversight Panel

IFTassembled several groupsicluding aroversight panel (OP), two grouficusing on each of thievo
pilots, a teanfocusingon the economic aspects of the tas&nd an adoc groupof state traceback
investigators. The OP was involvedihaspects of this tasland its activities includegarticipating ina
kickoff meeting, pilot meetings final synthesis meeting, and several cengince calls during the
timeframe of the task.

The following individualserved asnembers of the OP:

1 Douglas BaileyJSDA Agricultural Marketing Service
o After IFT put forth the concept of CTEs, Doug Bailey expanded on them and has been a
thought leaderwith respect to KDEs, CTEs, and technology. Doug also has deep contacts
in the meat and poultry supply chain thaidedin the execution of the processed food
pilot.
1 Benjamin Milley MinnesotaDepartment of Agriculture
o BenMiller has current handson experience in conducting tracebacks. Trained as an
epidemiologistMiller now works for the state of Minnesota regulatory traceback.
1 Bruce WeltUniversity of Florida
0 5dzNAy 3 GKS FAyl -09RD3 fradicytcing Bskelzonteatualizadn y
and articulated the concept of CTEsS f tilaiRifig in packaging and engineering led
him to researctRadio Frequency ldentificatioRFI), and more recently, other
technology options for product tracing.
1 Brenda LloydUFPC/Yum! Brands
o Lloydleads the UFPiaitiative to trace food products through the Yumlistribution
chain b the retail stores. Brenda has conductedpilot involving manufacturers,
distribution centers, and restaurants
1 Jack Guzewicl@onsultant
o During his careers with FDA and #tate of New York, Guzewich was instrumental in
epidemiological and traceback investigations of foodborne outbreaks.
1 Thomas Breuer, Deloitte Consulting, LLP
0 Breuer, who has a background in engineering, is a senior marketing and management
executive who has assil firms in identifying costs and benefits of technological
changes.
1 Caroline Smith DeWaal, Center for Science in the Public Interest
o Smith DeWaahas used her background in law to advocate for food safety on behalf of
consumers. She is a wedcognizedspokesperson with a keen awareness of food safety
regulatory systems, challengesnd practices worldwide.
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This groupvasresponsiblgor ensuring that the pilots were constructed ttetermine

a) If the rightKDEsind CTEsvere defined andidentified

b) If the datacouldbe linked throughout the supply chain to trace the product

¢) Whichfactors facilitated or hindered the ability to trace products (e.g., the use of standards, the
use of technology)

Key discussion iterat the first meetingncluded approach ér the baseline studiesutility of testing

the findings of a small industry work group that has further developed and identified CTEs, KDEs, and
definitions;applicability oftrying to use components of the Reportable Food Registry in the pilots; and
the process for conducting the cost analysis. After considering input from stakeholders, the OP
identified food products that could potentially be evaluated in the @ilét matrixfor evaluating and
prioritizing food products for evaluation in the pilotsasdeveloped(AppendixE). The panel also

discussed approaches to solicit participation and types of tests that could be conducted through the
pilots.

The OP met via conference call or face to face approximately monthly and provided critical input to all
aspects of the task.

Stakeholder Input

Based on théickoffmeeting with FDA, and questions received after & and FDpress releasg IFT
determined that there was a need to hold sessionsliain input fromall interestedstakeholders.
Throughout the &sk FDA continued to stress the importance of soliciting stakeholder input, and IFT used
a variety of means to publicly announsemerousopportunities to provide input.

IFT maintains a product tracing contact list that is currently comprised of thevialtio

308 food industry members

189 technology providers

49 trade association contacts

39 government representatives

0 Representatives of 10 countries; U.S. agencies included: USDA APHIS, AMS, FNS; DOC
31 allied organizations

88 academicians (worldwide)

81 mnsultants

22 news media (they did not receive stakeholder meeting announcements)
13 consumer groups

FAO

21 others

The contactlist wasgeneratedand is updated on the basiswabitorstoL C¢ Q& LINE RdzOG G NI OAyY
(IFT 2012a)ndividuals participatig inL C prédact tracing workbegun in2008, and others who have

asked to be informed of product tracing informatidn.addition to posting informatioon the IFT

website andn @ NRA 2 dzd LJdzof AO 6S06 TF2NHzra oS o3 bdsafgtgand N2 dza &
product tracing))FT used this contact list to announme September 14, 201that there would be

a0l 1SK2t RSNJ AyLddzi aSaarazyad aSSiAy3dFREBdodumenta | £ 2y 3
(AppendixP) and the specifiquestions (fApendixG) for whichlFT sought input on were provided on

September 19, 201Thedates and locations of the sessions and the number of participants in each are

shown inTable3.

= =4 =4 =

=4 =4 =4 =8 -8 -8 -9
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Table3. IFT Product Tracing Stakeholder Input Sessions

Date Location Numberof Stakeholder Number of Individuals Providing Oral
Attendees Comments(Speakers)
Oct 3, 2011 Seattle, WA 12 5
Oct 5, 2011 Washington, DC 40 11
Nov 2, 2011 Chicago, IL ~55 23

Each individual requesting to provide oral comments alisved8 - 10 mirutes to speak. Each session
was recorded and the audio files were posted at ift.trggeability IFT also requested that individuals
provide written versions of their comments.

Figurel. Stakeholder Input Session Attendees, by Category

B Technology Provider
H Food Industry

m Consultant

M Academia

B Trade Association

B Government

© Consumer Organization
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Figure2. Stakeholder Input Session Speakers, by Category

H Technology Provider
H Food Industry

H Consultant

B Academia

M Trade Association

B Government

 Consumer Organization

As shown irFigurel and Figure2, a cross section of stakeholders participated in the inggs®ons with
technology providers having the greatest representatidthile food industry members were the seub
largest group in attendance, they provided only 5% of the oral comments.

IFT alsdhad the opportunityto givepresenationson the pilots to several industry groups. As a
condition of speaking, IFT askthat at least 15 minutes of theeetingagenda beallotted to IFT
capturing stakeholder inputn some cases, th@eeting stakeholder input led tdiscussin that was
morethantwo hours. Detailed notesn the stakeholder inpuivere capturedduringeach speaking
engagementand shared with th@©P. The venuesin whichinput was soughand theforthcoming
speaking engagemengse shown in Appendid, and include presentations to the international food
safety community

STAKEHOLDER INPUT RESULTS

A total of 69 peopl®r organizatiors submitted commentso IFT either orally, in writing, or bothThe
number andcategoriesof individuals whasubmitted written comment in responseth C¢ Q&4 & LISOAFA O
guestions(AppendixG) are shown irmable4, Figure2 and Figure3.
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Table4. Stakeholdes Submitting Comments tdFT

Stakeholder Category Number of Individuals Providing Inpu
Written Oral
Produce Distributor 1 0
Nonprofit health organizatior| 1 0
Importer 1 1
Consumer Organization 2 4
Academia 2 1
Consultant 5 4
Trade Association 11 4
Technology Provider 18 25
Total 41 39

Figure3. Stakeholders Submitting Written Comment, by Category

3%

B Produce Distributor

® Nonprofit health
organization

B Importer

B Consumer Organization

M Academia

® Consultant

= Trade Association

® Technology Provider
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RESPONSE TO QUESTIONS

The specificquestiors presented by IFare provided belowimmediatelyfollowed by a summary of the
commentsthat IFTreceivedfrom stakeholders

1. FSMA requires that the pilots examine foods associated with outbreaks between ZIED.

a. How should the products evaluated in the pilots be selected? Which products are best for
evaluation?

There were common threads A (i KA y & (ithojgStod hoRtis: pddDcts evaluated in the pilots
should be selectedviost felt the focus should be on products that are the hardest to follow throughout
the supply chain, including those with complex distribution from farm to restaufafiéw comments
were more gengal, requesting thatfresh products and ready made produtkscovered by the pilat
Another point raised by several stakeholders s suggestionso include foods that hee hal the
greatest contribution to foodborne illnesses and outbreaks in the fiastyearsor foods most
susceptible to contaminatiaMany of the technology providers suggestlectingproducts with a
challenging and complex suppliiain as one company stated 2 d¢ A Yy ONB I 4SS GKS LR GSy (A
t SENYSRoé { Liyested@vie: LINE RdzOdGa & dz3

produce

meats

commingled products

leafy greens

berries

tomatoes

lettuce

spinach

radishes

bean sprouts

cantaloupes

romainelettuce

papaya

strawberries

=8 =4 =8 =8 -8 -8 -8 -8 a8 -

Products with a longer shelf life and higher voluthan otherswere also suggestetb represent
specificchallenge in product tracing Additionally, importedproducts were also suggestéar inclusion
in the processed food ingredientpilot.

2. How heavily should each of the following factors be weighted in selecting the products?

a. willingnessof supply chain partners to participate;

b. RAAGNROdziAZ2Y O2YLX SEAGesS AyOftdzRAYy3 ydzyoSNI 2F &
smalland small businessesand crossing of international boundaries;

c. food product complexity, including number of ingdgents, commingling, etg

d. processing/harvesting conditions that may increase the likelihood of contamination

Willingness of participant® participate wagyenerally regarded as highly importaithis was deemed
critical to getting the needed results amadgood samplingOne stakeholdesuggested engaging
participantsthrougha major retailer willing to show their supply chain
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from different sectors advocated for the inclusion of complex and simple supply chains, stating that

Go2GK RANBOG (2 YINJQSO |yR KAIKE donsoYhisiguedionOK I Ay &
gra (2 0SS ad:aNB G2 dal RRNBaa O2yOSNya 2F lFa Ylye Ge@
smallanda YI £ f o0dzaAySaasSa | yR ONER aAcanynan résgonsk gmioNY | G A2y |
stakeholderswasthat the highlycomplex distribution system would yield more data and create more

opportunity to gain valuable results.

Another thought was thatompanysize should not be the sole deciding factor; the focus should be on

GGKS £ S@St |yR {(e&LlS 2 Fiodoquive YhdayeseSsarjiidf@myation 6 HlumaiteA & y S SR
GKS RA&AGONROdzGAZY aéaidSyoné

The majority of stakeholdergspondedhat product complexity is much more relevant to the

processed food, ingredientpilot than the fresh food pilgtbecausecomplexityA aeprésidtative of

LINE RdzOl & Y24&aid adza OS Pidduddstwih agreatefd@bériof ingrediehts viegey” o ¢

favored with an emphasis on comminglinthan other products for the pilots

Somerespondedhat processing conditions should weigh heainlproduct selectionbut most leaned
towards this being unimportant and less releva@ne technology provider whielt stronglyaboutthis
being less relevant expressed the view ttfeg issue should be addressed within food safety focused
projects and noin a tracing pil and stating:a | F Ay 3 (KS&aS aLISOALFtAT SR
G2 GKS LAt20a FyR YIeé Ay FFOG>X LINBGSyld T2 0dza
3. Several segments of the food industry, such as produce and seafood, have esgedrithe

adoption of a method to trace products (e.gPTI). To what extent should these initiatives and
other industry-led pilots and projects be considered by IFT?

No O
Q¢
[t (n)

Many of the comments for this question focused on the eff¢icait adoption of certain mdtodsby

small processors and distributors will hageiggestions were madeichast L C¢ &aAK2dzZ R 2yt & O3
YSGK2Ra GKIFG gAft 0S FoftS (2 oS SlraAiate |R2LIWGSR o@
of the comments indicated that such iritives should be reviewed to see what lessons can be used to

develop the pilots so as to be aware of any significant findihggs suggested that IFT study the

product tracingrequirements established through the federal National Organic Program (NQ&h) w
requiresproduct tracingfrom field to consume(USDAAMS 2012)Additionally, it was recommended

that IFT study thg@roduct tracingparameters of the Organically Grown Company (O@Kigh isthe

largest cooperative wholesaler of organic fruits, viagies and herbs in the Pacific Northwesid

whichhandkesthe produce of over 40 farmand Eastern Carolina Organics (ECO), the largest farmer

owned wholesaler of organic fruits and vegetables in the Carodindsvhichhandesthe produce of

over 20 fams(OGC 2012)

In addition, some encouraged IETinvolve those in other countries who ageiving product tracing

noting, for examplegin countries such as Cod®ica we found that the brokers and shipping agents are

the ones that educate the shippeos product tracingssues, FDA requirements and what
RFOGIKAYF2NXYIGA2Y (2 {SSLI® ¢KSe& KSfLI GKSANI Of ASyia

Existing industryfed initiatives are further described in Chapter 9.
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4. A two phased approach to the pilotwas proposed, focusing first on enhancing practices already
in place in the food industry, and then on determining the impact of using collaboration platforms
to analyze data. In the first phase, IFT proposed to explore how defining Critical Tracking<€vent
and focusing on Key Data Elements might improve the ability to trace products. To what extent
should the pilots seek to:

a. test which points in the supply chain (internal and external) need to capture data, the level of
granularity needed, and the logistal unit to be tracke@®

b. test the data that are needed to link ingredients and finished products as well as shipments
between trading partner®

c. explore how standardizing data formats (e.g., a common system to identify locations) could
facilitate product tracing?

Responseto question 3 were in favor of IFT testing which points in the supply chain need to capture

data and the level of granularitne of thetechnologypN2 A RSNBA & dz33SadiSR GKIFG afF
0KS WYAYAYdzY RSGF A G0N f)ﬁséﬁ.’f)al NB (@2 GWIQWI B $o- Idza éli I yIV?
KF2SQ LINRPRdzOG RSGFAT GKIG O2dzZ R AdditioaN)itovds 2dza G A FAS
suggesed that IFT include products reflective of instances in wpiclluce and mixed ingredigs from

multiple manufacturing plant failures had occurred in the past,ioswhicha NS OF f € 2NJ Ay @SadA
efforts were delayed or hampered due to the lack of the aforementioned tracing product mix and

handing detail€ Exploring standardized data foats was widely deemed not as important as testing

which points in the supply chain need to capture data linking ingredients with finished protfucts

response to question 8 a technology providerespondedthat although standardized formats would

help,d Gt KS Sy2NX¥AGEe gAff tAYAOG GKS STF2Nlapilot { il 1SK2¢
showing how different data formats can be used to obtain the right informatiopfoduct tracingand

less concerned that a standard data format be tested tigtwout one supply chain.

5. The intent of the FSMA is to improve product tracing beyond the BT Act requirements. Several
points in the supply chain are exempt from the BT Act recordkeeping requirements. To what
extent should the pilots include those who arexempt from the BT Act requirements (e.g., those
at the beginning and ends of the supply chain, brokers, overseas sources?etc.)

Responses to what extent the pilot should include those exempt fronnaggirements based on thBT

Act requirements were fdiy wideinscopeh yS 2F GKS GNI RS | 3a20A1 0A2ya &
the bottom end of the chain is available beyond the initial BT Act regulated.ddiatBT Act

information seems to be adequate if the understanding and communication of the iatamis

F O02YLX AaKSR o0& GKS &eéaisSyYglétsshould faxasvrviBeyquestignd el K i & |

need to be answeredhere were some common thoughegpressed aboulnaking sure the pilots

include those who are exemg®eople generally wantedl 2 Ay Of dzZRS 2 NBIF yAT I (A y a
F3a20AFGA2YE GAGK | LINP R@2O(ISK2t R&SRa & INBSR ODR Iday I | @
product tracing¢ KSNB aK2dzZ R 0SS y2 SESYLIiA2Yyadé

One technology provideexpressed thipoint: & ¢ K Bs ofithe market place tend to dictate what will

and will not be tolerated even if there is an exemptidvhile the pilot may include exempt entities, it is
fA1Ste dKIG ¢KSy (GKS LINY OGAOS aSitidtSa Ay GKS& gAf
Some als@xpressed the viewhat consumers should berovided with traceback information, delivered

at one or more key communication points in a ufgendly mannerat the point of sale, on food
LINE RdzOSNB Q $So6aAiGSas abthereaRSaE 2y LINPRdzOG t1 0SSt a
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6. Should the pilots casider paperbased information (batch logs, bills of lading, etc.) or should the
focus be on information that is available in electronic form only? To what extent should we
consider data carriers such dar codesand RFID tags?

Responses to whether thelpts should consider papdrased information or focusnly on electronic

form were split Thosesupportingelectronic forms onlgxpressed the viewhatitia &y 2 G LINI OG A OF f
have a timelyproduct tracingsystem that includes data that is not electrorfich @ O LJi dzZNB R d ¢ S
given for this view includeduman errorand inefficiency associated with nahectronic formsand

speed of accessf electronic formsOne person respondedhat electronic is thaonly way the endo-

end procedure willreallybemy I 3SR I yR O2y iNRft SR 2NJ Y2YAG2NBR o8
message was to avoid being constrained by limitatiarthe requirements based athe BT Act or FSMA

and to look at the food chain as broadly as possiREID technology was suggestsdseveral (trade

associations, technology provideend consultants) who favored electronic records. However, a

technology provider favoring electronic recondgspondedi K & awCL5 GF 348 &adK2dzZ R 0685
LIKI &S 2F Fylfearaodé

Sometechnology preidersindicatedthat the focus should not be on electronic form orfBne person
responded that¥ I LIN2 OSa a2 NJ 2 NJ prodlustiracihgiodmcty NieyOshoyild avelthg | 3 S
opportunity to manageproduct tracingd KSA NJ g & ®¢ | opénhalalRypeslofaet@dd A | (i A 2 y
4dZA3SaidSR GKFdG aLC¢ O2dzZ R LINRPGARS AyaAadakKid Foz2dzi K
FYR  ftA1Ste GAYSTNIYS FT2NJ R2AYy3I a2 ¢ I ¥Sg (SOK
centered on the cost temall businessesliar codesr RFID tags are forced upon them and how

difficult that would be for them The idea that things should be tested to reflect the reality of the

industry was common among those open to any kind of record being used.

7. Should thepilots leverage defined industry logistical standards and practices for defining and
marking information on product packaging or should new standards and tracking systems be given
equal consideration?

The overall response was that the pilots should cosrsall standards and practiceBhere were

technology providers that thought new standards should be given fair and equal conside@iien

G§SOKy2ft 238 LINPOARSNI NBO2YYSYyRSR aO02yial OiAay3 / 2RSE
government officials imther countries for work that has been done on data standardpfoduct

tracingg G2 al @S GAYS | y.BSlidastkyRtandaidiifther@éscribed B Cha@axJ

NFESNBE faz2 &adzZ3aSaidSR 0SOlFdzaaS 27F onk&dledingleRS dzaS ao
g2NI Roé {SOSNIf ail 1SK2f RSNA O2YYSYyUuSR GKF G OdzNN.
to create new standards faroduct tracing It was suggested that utilizing existing standards would be

the most costeffective and ntigate risks between the supply chaiddso,the comment was made that:

GAY GKS S@Syid GKFG GKS LAf2d0a Yleé NBG@SEHE 3AFLA Ay
opportunities for improving upon the standards.

8. LC¢ ¢l a OKI NBASIRE oaa\NL]Kuidﬂ'ay\y HiBOMNE D LCE gAff y2i
LI FGF2N¥VE Fa LI NL 2F 0 KA a L]I aloe
a DA@GSYy (KIFIi ao2NBa 2? G§SOKy2ft238 |yR aSNIWAOS LN

LX I GF2NYé 0SS &ast SOUSRK

A common theme in response to this questivasthe suggestion thahumerous software providense

useds AGK + 32ttt 2F GRSGSt2LIMy3I b a2tdziazy asd GKb
OKI Ay (2 SEOKFY3S REGE SFaAfe +yR AdGtomdys vas ¢ |yF“z (
suggestedthat serious consideration bgiventoii KS Sl a4S 2F (NI} O1 Ay 3 LINRBRdAzOG

applicable reports and accura€y it vad uggested thahe solution should be made as generic as
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possible so as not to advesé what solutions selectedA commonview conveyedvasthat there are
many options on the market that will perform as need@ahother pointmadeby different stakeholders
was that thereshouldbe a structured selection process and various platfproviders shouldbe given

the opportunity to present their technology to IFT to show how they can respond to the requirements
One technology provider suggested the use of multiple platforms to help facilitate the precess
demonstrate the speed and usefulrsesf each

Another major point was thahe platforms considered should be very low cost to the produerhelp
RNA PGS O2a GLIRNIGY DS WYadZfioki A2y a GKIG alFdAixaFe 2GKSNI oc
b. To what extent should proprietary systems be msidered? Should systems that are not yet
commercially available be used? If only one or a limited number of systems is used, how can
the results of the study be applied broadly, rather than just to the firm providing the
platform?

Non-proprietary systemsvere favored heavily in the responses to this questibwas also
recommended that results should be able to be exported into a format that can be shared and that such
systems should be able to demonstrate how they can aid iptbduct tracingeffort required

One trade association strongly supported the use of proprietary systemigating thatx S OK 02 Y LI y &
must be allowed to work within its own domain, and not have a collalh@ngblatform forced upon
0KSY®E

9. IFT must conduct a cost/benefit analigs Many benefits reported by industry are the result of
dzaAy3a RIFGF GKFEG YIe 0SS aFro2@S YR 0S@2yRE gKIG )
extent should tangential benefits be quantified?
Most responses indicated that tangential benefits are reggi and that thesareimportant to
O2yaARSNY {SOSNIft adl(1SK2tRSNAR FStid GKFG GKS «a
N} OlAy3 aeaidsSyé yR G(KIFG adKS&aS SEGNY o6SySTadl
KS Ay Rrdzdoinidntdvias madeptvever,that dtangential benefits should be quantified only to
GKS SEGSyld GKFG GKS@ LISNIIFIAYy G2 NBFIftA&aGAO Ozadax
LI NI 2F GKS Sljdzr iA2y &aK2dz R OrughSuppobthey arevidliBgto 32 @S Ny
provide to develop a system that reduces impacts on public health and welfare and avoid the costs of
AYLINSBOA&S YR fSy3ike NBOIFIffta FyR Ffft2¢a AyRdzaidNE
avoiding any aditional costs to businesses that already have the data needed for effqutbekict
tracing One technology provider suggested asking this questibthere is a regulation that requires
the collection, storage and sharing of information through sonstesy, what tangible benefits can be
demonstrated tNR dzZ3 K 2 GKSNJ dzaSa 27F (GKIFG RFEGEFKE

10. All processors and industry stakeholders have expenses related to capture of information that is
relevant to product tracing In some cases, this information is included ascillary in procurement
and invoicing systemsTo what extent can IFT gather data and segregate the current cost of
collectingproduct tracinginformation in existing industry systems?

by

2}

N Cn
Q¢ i

It was generally stated that a significant amount of effort shouldniagle to identify the cost of

collecting tracing information and making it accessible for each point in the supply Chegn

atdr 1 SK2ft RSNJ adlF 4GSR ddKIFIG GKS a1Se Aa G2 GAS GKS 4N
of meeting the FDA redations are far outweighed by the business benefits accrued throaegh n

0N O1lAy3 aeab$¥® GSOKy2t 238 dEINRPIARSNI NBO2YYSYRSR i
the pilot jointly and separately submit their estimated operational costs as wétheagroposed costs

should a more thorough and integrated data capture and imtefS & G NHzO (0 dzNBTw@ S Lldzi A Yy
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pricing models were suggeste@i 2 Y S ¢AGK GKS RIGF OF LWdzZNBR FyR 02yl
business unit, and a second (assuntimg data would be transmitted via EDI or another internet process

to a common central database operated by AtNR LJ- NJi & 0 lAdothér tedhoalbgizNBvidér A Y S @ ¢
summarized their advice by sayifgY dzOK 2 F (G KS Ay Pddudf fradidgg alreagdyS SRS R T2 N
being used by businesses along the food chHrey use this data for their own commercial purposes

and extractvalue fromid 8 SR 2y (i K S AFNdhelzyhe doduBentyv&sInade thahigher

level of adoption might be possible if compas can be shown thatroduct tracingdata are already in

their systemswithad G KA &4 Aay Qi a2 KINRZI &.Anxzhdr diBgestidh W& o0R& R2 A\
GRSGSNNAYS (i KS préigcatiacingriommatiorniahudlig), earghihg for afidding that

information when needed instead of usin§OKy 2f 238 (G2 LISNF2N)XY (GKS G & ®¢

ADDITIONAL INPUT

Several stakeholders provided input above and beyond the questions presented, and offered some
thought provoking perspective$he input is summarizediefly in the following paragraphs.

Maintain Flexibility in Lot Identification Systems

Some perspectives were offered regarding lot coding and designation. Systems that are appropriate at
the consumer level may not work througtt the supply chain. Fa@xample a regulated lot code

standard could require rengineering of current legacy systems, which would have a significant impact
on a small businesSomeindicatedthat lot codes should be random unique identifiers assigneciy t
manufacturer andshould not contain additionaproduct tracingdataso that the information is
meaningfulonly to the manufacturer to protect intellectual property and ensure the security of the food
supply.Comments reflected preferencefor prioritizing the demonstration ofyjoodproduct tracing
performance rather than standardized lot codes across all sysfEhad said, there was not consensus

on this view; one person commented that FD¥K 2 dzqiire @énique product identification and lot
specific cding as product tracing 2 2 f & ® ¢

FDA-Industry Collaboration
GComments werebeyond thescope of thepilot studies, requesting that FDA:

1 Provide training/educational outreach about product tracing to farmers, food processors,
warehouse managers, transporters, retail providensd faod inspectors.

i Offer incentives to food safety stakeholders to stimulate the development of product tracing
technologies.

1 Increase product testing to determine the risk associated with specific foods so that traceback
on the highest risk foods can becomera accurate and timely.

1 Improve data sharing between and within federal agencies and between food oversight
agencies and food industries.

Impact of Cost on Smaller Farms and Food Businesses

Although IFT did not ask specific questions pertaining to smdll’ary small businesses in the formal
request for input manystakeholders commaed on small business concerfiST wa urged to evaluate
appropriate lowcostproduct tracingsolutions for those participating in local and regional sectors of the
food praduction supply chain, anih assess the compliance costs ofpabduct tracingplatforms based

on the size of the producer. The FSMA includes a number of provisions that require FDA to take into
consideration theiinited resources of smallescale farms iad food producersincluding reduced
paperwork/compliance mandateShere is concern thatnlike large businesses that can afford staff
dedicated to handling regulatory compliance along with investments in electronic monitoring
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equipment, small scale farmgand food businesses are not financially able to bear the costs of similar
oversight functions, and any unreasonable mandates can quickly put them out of busnpegavas
offered that the product tracingsolutions that would be ééctive forlarge-scde, highlycapitalized

supply chains would not only be beyond the resources of small producers participating in local and
regional distribution networks, but woulalsobe inefficient to applyamongthose producers due to
limited cost/benefit effectivenesm terms of protecting public healttone individual also noted that
some populations, such dise Amish, do not subscribe to electronic systems and considerations for
their participation in groduct tracingsystem should be evaluated.

Baseline Evaluatio ns

¢KA& GFal NBIJdANBR LC¢ (2 ARSYGAFTE NILAR IYyR
relative term, IFdecided to conduct an activitp better understand the current state of product
tracmg, including the time required to conductitebacks and th&actors that make an investigation
GSkaeé¢ 2MBridgr ® mpl@reidgfthé pilotdFTsoughtto establishand analyze baselineof
product tracing tadentify factors that may delay or enable traceback investigatiansl alsanform the
pilots. Specifically riformation collected in tis baseline ativity influenced the variablethat IFT
evaluated in the pilots.

IFT collectedlata for thebaseline through a twg@ronged approachln one component of the baseline
activity, qualiative in nature, IFT had discussions withsl&e traceback investigators as well as a
several investigators with FDA and one representative of USDAF®ISother component of the
activity, a case studyiTconsideredhe details of a historicahvestigation for which records were
availableto gain a sense of the traceback process and identify the types of issues that can be faced
during an investigation.

DISCcUSSIONS WITH TRACEBACK INVESTIGATORS

IFT spoke to state traceback investigators as asel r@resentative from USDA FSIS amdestigators

with FDAaskngthem to identify outbreaks that were memorable to them as being particularly easy or
difficult and discudagthe attributes that aided or hindered their ability to trace in those sitaas. The
objective of this analysis was to identify factors that may delay or enable traceback investigations. The
background shared with the investigatard details of the findingare providedin Appendix.ITo the
extent possible, IFT attempted tdentify factors such as time and resources to tisthe pilotsand
potential improvements thatayincrease the speed and accuayeof traceback investigationshrough

the discussions, IFT learned thhete are many factors that impact tlease ordifficulty with which

food products are traced. Some of these aspects can be evaluated by the pilot studieenénitoute to
IFTrecommendations for improvements. However, other aspéces, those relating tepidemiological
investigation and issues of coondition) fall outside the scope of the pilot studieBable5 summaizes

the factors that differentiate investigatioren the basis of difficultyThose with a ¥vere assessed in the
pilots.
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Table5. Factors Impacting Investigation Difficulty

Less Comptated Investigations More Complicated Investigations

Initiated within one day Initiated in 1- 5 days

Duration of up to 2.5 weeks 2 months or more in duration

4 - 20 hours required 8 - 240 hours required

Clear epidemiological link Poor consumer reddl; multiple potential items

Longershelf lifeproduct Shortershelf lifeproduct

Labelbar codeinformation captured* No label obar code reuse of boxes*

Records kept on site Records stored ofite

Legible, English records* Records illegible, ndEnglish*

Good internal tracing* No record of ingredients used in finished produc
or record of cases shipped within the distribution
center*

Shipping/receiving information captured* Invoices do not reflect change orders; use of
dzy R 2 OdzY S gpfoBuctts F A f ¢

*Electronic records Paper records; errors in data entry*

HISTORICAL INVESTIGATION EVALUATION (BASELINE CASE STUDY)

In addition to perspectives offered lsyate and federalraceback investigators, IEbnsideredhe

details of ondnvestigatian to gain a sense of the traceback process and identify the types of issues that

can be faced during an investigation. IFT requested access to or copies of records and data (including
O2LASa 2F SYlFLAftaz Ay@d2Ai0Sasz¢ apelfedrohic reacdrdsforrdparty 3> 20K S
andother related communications and documents) that FDA collected during the investiga@on of

outbreak IFT provided access to this historical traceback information only to state officials who are

subject to confidentility agreements with FDAnformation pertaining to thespring, 2008 investigation

of Salmonelld.itchfield in cantaloupe was deemed to be the best set of records for this evaluation as

the records were readily accessible for three separate legisedfaceback, including a grocery store,

foodservice establishment and an instituti@DC 2008b)n a traceback, dec typicallyrefers tothe

documented path of a product starting at theipbof exposure where consumers purchased or ate the
productsuspecE R 2 F Ol dzAAy 3 AffySaad ¢KS ol OprabdbtS 2 F G NI
GKNRdAK (KFd RAAGNAROGdzAZ2Y OKFAY (G2 RSGSNXYAYS AT A
point in the supply chain.

The specific areas evaluated thrdutdpe review ofthese records included:

1 Time between when the traceback assignment was made to FDA investigators and when the
final set of records was obtained for that leg
1 Time between request for records and receipt of records (both between regulatarfoad
companies as well as within the regulatory community)
1 Nature of the records collected, including:
o legibility
0 completeness of information
0 granularity and specificity
0 accuracy
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0 ease of linking data between trading partners

TheSalmonelld.itchfieldcontaminated cantaloupdraceback exemplified some of the challenges and
obstacles associated with traceback investigations. IFT was provided with a complete set of records for
three of the legs, including email communication between the R@lquarters andhe FDA

investigators visiting establishments. The email communication, but not company records, was supplied
for one additional leg of the investigatiomable6 presents ssummary of the legs of the investigation,
based on the information provided to FD

Table6. Summary ofSalmonellaLitchfield Tracebackinvestigation (Baseline &seSudy) Evaluated by IFT

G[ S3¢ Number of Days of Number of Supply Number of
Investigation Chain Nodes Documentation Pages
Foodservice A 14 5 340
Retail grocery | 13;with follow up/verification 3 n/a
store through day 21
Foodservice B 16 3 47
Institution 5 4 74

Ly ®RRR adS NEgolt investigationthe invoice dates at the restaurant were not a perfect
match to the information provided by the distributor. &e&ds kept by the firstevel distributor did not
identify the brand name of the product or the country of origin. This distributor needed to contact their
supplier (thesecondevel distributor) for this information. The firs¢vel distributor provided a

summary spreadsheet identifying shipments to the restaurant, but verification against the provided
documentation showed that two purchase orders were missing. At the selemati supplier, the key
individual responsible for tracebacks was not availalie, the communication showed that the records
were not sent from the local FDA office uffite days after they were requested. Additionally, this
distributor sourced product from two different locations, which were distinguished by the fact that one
location consistently wrote the time of receipt on paperwork while the other did not. The 4bivdl
supplier received the product from the grower and was able to provide information on the grower.
When FDA telephoned the grower and provided the reference remfor the product of interest, the
grower requested faxed copies of the grower manifiestn FDAand only confirmed the information
provided by the thirdevel supplier, but did not respond © 5 ! a@ditional inquiries regarding the farm
of origin.

INKS awSGFk At DNEBOSNE hénFRANBIt theyetablacatisrdthelcanpany t S3I T 4
NELINSaSydal dA@gsS O2yilk OGSR (KS OKIAyQa KSI RIjdz NI SN&
for handling tracebacks was in a meeting until the followdag. Still, aenior executivet the company
NBGdzZNySR C5! Qa OFff Iy R-owkRigdb&RiSnRenteSIOdNdRtDosIinENI G K S
to definitively tie the store receipts to the shipments from the distribution center. In this parteof th

investigation, it appeared that FDA was able to visit the facility and obtain information relatively quickly,
however there may have been some delay in forwarding the records to FDA headquarters. In this leg,

the nature of the records was such that itaessitated clarification and follow up.

53



Inthed @dservice ¢ Ay @S a ihera Was A Begkerid &rd a day betweha time that FDA
headquartergssued the assignment and when the FDA investigator visited the establishment. The
restaurant noted thatl KS& g¢g2dzZ R aFAff Ayé LINBPRdAzOG FTNRY (g2
GLINPERAzOS G K vy 2 rRi®aperNardififokn@tion ty eetter identify the product. When the
first-level distributor was contacted, the facility needed to contact ttseipplier to provide FDA with the
requested information. There seemed to be discrepancies in how the number of cantaloupes per case
was communicated the number seemed to chandmsedon various pieces of paper. The fitsvel
distributor noted that theyused onestock-keepingunit (SKUto represent three different case
configurations with different numbers of melons. There was a delay of a few days bé&iére
headquarterscould issue an assignment to collect records from the sedevel distributor, sine the
address for that distributor on the Bill of Lading (BOL) was for an office, not the facility of interest. The
secondtier distributor did provide FDA with a summary spreadshesiich had some errors that were
later corrected. This distributor notethat similar records had been provided to another FDA
investigator the week prior.

Thedristitutioné investigation legccurred several weeks after the other thriegs This was the third
time the same distributohad been contacted regarding the outbieand FDAeadquartersvas in
touch with the distributor directly rather thahy means osendng an investigator to the facility.

In this investigation case study, IFT observed thgardless ofhe legof the investigatiorthere were
several issues aeciated with some of the documents provided to FDA, as well as practices that
consistently impacted the speed or accuracy of the investigafibe issues and practices observed are:

9 Errors in spreadsheets containing key shipment information
o IFT did notee the spreadsheets and therefore could not determine the extent or
nature of errors in the spreadsheet, but observed in the email communication that in
one instance a revised spreadsheet was provided; in another instance, a review of the
G K NR O 2waik showed thaSsbidie receipts were not recorded on the
spreadsheet.
9 Firstin first out (FIFO) inventory rotation
o Nearly all of the distributors involved in the legs of the investigation used FIFO inventory
rotation in which there may be overlap betweeroplucts when theareas where
products are held for immediate order fulfillment (picking slots) hjargt been
replenished. Those establishments that seemed better able to definitively link
shipments and receipts with their trading partners were generalbsthreceiving
product directly from the grower.
T 1'aS 2F aFAff Ayé LINRRAzOU
0 One foodservice establishment acknowledged purchasing product from two local
retailers in addition to the regular supplier. The lack of specificity on the receipts from
one retailerresulted in additional effort expended to determine whether the product of
interest had been purchased at that retail store.
1 Use of one SKU to represent multiple products
0 There were many instances in which the quantity of product in the case caused
confuson. In some cases it was explained that net weight was the same and that the
count differed depending on the size of the product so that the case counts were used
somewhat interchangeably. One firm carried three different case counts, but sold them
under me SKU. This too caused confusion in trying to link which product was sent by
one firm to the product thatrrived at the receiving firm.
1 Not having lots, brand, or Country of Origin Labeling (COOL) on paperwork

54

t

2



o Lot identification did not generally appean paperwork. In this investigation, FDA had a
sense that the implicated product was imported from a particular country, and having
information pertaining to the country of origin could have ruled in or out products or
shipments more readily.
f Nothavingtt6 G NARIKGE 1LIS2LX S +GFAfFo6fS (G2 NBaLRYR
o Ly Y2NB GKIyYy 2yS AyalulyOSz C5! Ay@SadAaal az2Nn
contact was not available. In one instance, another individual at the company
responded to FDA, although he was not always sure how ogrperwork was used to
trace products. In another case, the requested records were provided selsgralafter
the initial request.
91 Duplicative contacts at one facility
o0 When making assignments to FDA field investigators, FDA headquarters generally
seemedto inform investigators if the firm had already been contacted by another
investigator, either by FDA or the state. In one instance, a firm advised FDA that the
request was nearly duplicative of a request a week earlier.
91 Delays in sending information inteally
o It appeared that the local FDA investigator typically visited the firm a day after receiving
the assignment, and provided information (e.qg., records) back to FDA headquarters the
day of or the day after the visit. However, in some instances theeandelay of a day
or two, and in several cases, although the records may have been provided promptly,
GKS Ay@SadaAalriz2zNna FdzZf NBLRNII 6KAOK 2F0Sy
FDA headquarters until several days later.
91 lllegible scanned/fged copies
o Ly Ylye AyaildlyoOoSazr aKIFENR O2LASaé¢ 2F R2O0dzySy
local FDA office would fax the information A headquartersThis resulted in some
documents which were extremely difficult or impossible to read. Documentshwiad
tables or other information that was shaded often became black and the information
contained within them could not be discerned. Additionally, it appeared that in some
cases the faxes were imperfect copies that failed to show the entirety of thardent.
In one case the top of the document coirteng the date was not visible.

SUMMARY OF BASELINE EVALUATIONS

Through his two-pronged baseline activitfTidentified factors that may delay or enable traceback
investigations and evaluate how to improgeoduct tracing during a regulatory traceback investigation.
IFT learned that the qualities that make a traceback easier are: better consumer recollection, targeted
epidemiological clusters, branded or labeled product identification, and standardizedllatag
between supply chain node¥he qualities that make traceback more difficult are: poor consumer
recollection, processing (e.g., commingling or dicing) of products, reesordkeepindy supply chain
nodes, lack of coordination among all stakehofd@egulatory and industry), and lack of resources and
external factors (e.g., political or medidhehistoricalcase study showed thatnce FDA initiated a
traceback and théield assignments were made, it generally took about two weeks to obtaieedrds,
regardless of the number supply chaimodes (which ranged froriree to five. IFTalso observed
several issuerelating to theindustry {.e.,availability and recordkeepinghd theinvestigative process
(which potentiallycontributedto the duration). Many of the specific observatiohST documented in

the case studyvere consistent with the descriptiolsTheard during the qualitativeomponentof the
baselineactivity. Tre baseline evaluations providedT with a clear sense of the issuede tested in

the pilots.
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Selection of Food Products for the Pilots

The ORleveloped a matrixAppendixE) to assist in the identification of factors that should be
consideredbased on the feedback from stakeholddrsselecting products for the pilotsThe OP
overwhelminglythought that manyproducts could be good candidates for the pilots, and that industry
participation and cooperation should be key in the selection of the specific products and supply chains.

PRODUCE

FSMA requires that the pilotadlude foods that have been the subject of significant outbreaks between
2006 - 2010. Shin (2006) speculated that the number of produetated outbreaks ofoodborneillness

has increased from about 40 in 1999 to 86 in 2004, according to the Centeidoc&m the Public
Interest. Americans are now more likely to get sick from eating contaminated produce than from any
other food item, the ceter said (S 2006).Shin (2006) reported that several factors have contributed
to the rise in outbreaks: greateonsumption of fresh produce, especially cut fruits and vegetables;
wider distribution; improved electronic reporting of outbreaks; and an aging population more
susceptible tdoodborneillness. Fresh produce presents a special feafeety challenge becse there is

no bacteriad 1 & $L¥ 6 KSNB o0 Ol Shalgh praper yooking-SMAtspedified/thati S R
one of the pilots should focus on fresh produce.

(e

Stakeholder | nput

IFT received multiple requests to expianore than one produce itemyith many indicating that

conducting just one pilot for produce could not adequately reflect the extremely different practices
associatedviththeRA F F SNBy i  LINE RdzO (i aé¢ IEratédvaddpditindicaiRgthbtd & LINE R dzO
products that have been assocdiat with outbreaks in the pastre alreadymaking improvementin

product tracing (along with other food safety concerr&akeholder input suggesteti¢ following

categorization of produce items:

91 Shortshelf life wide distribution, limited commingling gfowers(e.g., tomatoes or leafy
greeng

1 Shortshelf life wide distribution, many growers commingled into commercial (etg.,
avocados or lemons

91 Longshelf life wide distribution, many growers commingled into commercial (etg., potatoes
or apple)

Along similar lines, othestakeholdersrequested that IFT compare products that are fieldsied
packed, those which have comparatively long and shbelf lives and those that are commingled.vs
not.

Sincethe FSMA states that products should these that have been associated with outbreaksing
the past few years, IFT worked with FDA to identify potential products to be evaltdtedeincluded:

1 cantaloupe

1 tomatoes

1 leafy greens, specifically romaine lettuce
1 sprouts

TheFDA ultimately determmied that tomatoes were an appropriate produce item to evaluate in the
pilots. Discussioraboutthe other pilot candidates iprovided inAppendixJ While FDAinitially indicated
reluctance at exploring tomatoes, since a previous pilot focused on tomatee§P felt that tomatoes
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as a product categoriyave many attributes €.g.,diverse growing regigrpotential to be imported
complex supply chajipotential for use as an ingrediefguch as irsalsg, issues with nomenclature)
that warranted serious aasiderationfor a pilot Additionally, this industry expressed a willingness to
participate (through the &iforniaand Floridaomato farmerg. The PTI leadership council indicated
that tomatoes were their top choice, and the Food Marketing Insti@iE@od Protection Committee
unanimously agreed that tomatoes would be the best product to evallat€. ou2€ach to the tomato
industry clearly stated that the approach of these pilatsuld differ fromthe previous taskIFT 2009)
in that the assumptiomwilly 2 i 6 S & A ¥ R dzé AsshBwn ApaendixKt&roughbuitte year
a high percent of tomatoes are impged, makingthis producta more complexneto trace. Some
statea Qepartments of Agriculture (Bridaand \Mrginia) were particularly intersted in tomatoes, while
others (Mchigan expressed general concurrence with several produce candidateidustration of the
tomato supply chain is provided Figure4.

Figure4. General Supply Chain Flow for Fresh Tomatoes
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Associated O utbreaks

Duringthe past five years, there have been several outbreaks associated with the consumption of
tomato products.One of the more notable outbreaks occurredi®08when 1,440 people were

infected with the same genatifingerprint ofSalmonelléSaintpaul in 43 states, the District of Columbia,
and Canad&CDC 2010a) he initial epidemiological information pointed to tomatoes, although
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convergence within the tomato supply chain was not found. Jalapeno and Serranorpempe
identified as the vehicles of the pathogen, but the outbreak pointed out the difficuttidee ability to
trace tomatoes In June 2008 FDA advised consumers not to eat raw red plum, red Roma, and red round

tomatoes, and products containingw red tomatoesunlessii K S

G2Yl G28a

6SNE FTNRY C¢

territories, and countries where tomatoes were grown and harvested whichwere not associated
with the outbreak(CDC 2008aYhe tomato industry estimated it lost at least $100 million ilesaue
to the outbreak, and as a result, FDA worked with Hankmiversity tomato industry stakeholders,
states, and IFT to explore tracing issues within the tomato indulstily Z009).

There have been 15 outbreaks related to tomatoes between 1996 868 &hichamongall produce
related outbreakss second to only lettuc€rable7) (Levine 2011)

Table7. History of Tomate SalmonellaOutbreaks in the United States

Year Serotype Numberof Cases
1998 S. Baildon 86
2000 S. Thompson 29
2002 S. Newpar 512
2002 S. Newport 12
2002 S. Javiana 90
2004 S. Javiana 471
2004 S. Braenderup 123
2005 S. Newport 71
2005 S. Braenderup 76
2005 S. Enteritidis 77
2006 S. Newport 107
2006 S. Typhimurium 186
2007 S. Newport 57
2008 | S. Saintpaul (tomatoes?/ppers) 1442
2010 S. Newport (suspected) 46

Source: Levine (2011).

Becausedmatoes are consumed ramndoften as part of another diste(g.,salad, salsa, sandwich),
epidemiological investigatiainvolving the product ardifficult, andmustrely on the regulatory trace
to discern whether or not tomatoes, or another item, are the causatwtbreakvehicle.Other issues
that have complicated investigations, highlighted by Walker (208&),

1 dTomatoes aren't sold with a bar code, like a bag of spinabichwould allow for easier

traceback

1 Tomatoes from various farms are mixed togethereapackinghouses, in order to meet size and
color requirements for particular buyers, making it difficult to determine their origin.
1 Tomatoes don't last long in osumers' homes, so there is no product left to go back and test

F FTGSNI a2y8S2y$S 3Saa

AA01 0¢

Another challenge can be going through paper salesddistribution records at manygints along the

supply chain
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PROCESSED FOOD AND INGREDIENTS
Stakeholder | nput

An effective product tracing system would not only apply to FBgulated food products in commerce

in the Lhited Sates. For this reason, IFT suppettC5 ! Q& y2idA2y GKI G | &dzAdGFof S
pilot should be one that contains both USDA FS#SFA regulated constituents/ingredients and to the

extent possible contain imported ingredients. Products containing ingredients like these that have been
associated with outbreaks withiine past several years include:

i tree nuts or treenutcontaining ingedients such as almonds
1 seasoned deli meats or other spicentaining products
1 peanutor peanutpastecontaining products

The sense of the OP was that tracing manufactypedcessed food productsould begenerally
facilitated by the fact that a singleanufacturerwasimplicated and the number of SKUs/UPCs were
limited (e.g., refrigerated cookie dough). The OP felt that wipeet to processed foods, those
associated with ingredierdriven outbreaks resulting from contaminategices, peanuts or treeuts

are the most difficult for epidemiologists, whiglould boost the potential impact of product tracirig
contributing tothe identification of the root vehicle of contaminatioAdditionally, both spices and nuts
are commingled, whicls an element tha FDA specifically charged IFT with explorindhe stakeholder
input received, very few mentioned a particular processed produatbgredientfor consideration,
indicating only that the supply chain should be complicated

The task required IFT to selecprocessed food containing at least two ingredients to be traced. In
considering ingredients associated with outbreaks that could be combined in a single processed food,
peanuts or a peanut derivative (i.e., peanut past@shighlighted, as were sevdrapices. Additionally,

FDA charged IFT with working closely with USDA FSIS, and the inclusion of chicken as an ingredient to
trace was viewed favorabl dish containinghese threeingredients that have previously been

associated with outbreakhicken crushed and whole red chili pepper, and peanuia} selectedy

FDA an Asiarstyle meal with a spicy peanut sauce or peanut toppikg,d Kung Pao or Pad Thai dish.

Because there are a limited number of manufacturers of these types of productsn(frozads

containing chicken, a peanut component, and crushed red pepper), when one manufacturer expressed
willingness to work with a dry version of the product (without chicken) FDA agreed. Later, IFT was
introduced to a peanut butter manufacturer who wasawilling to participate in the study, and given

the association of peanut butter with outbreaks, FDA again agreed with their inclusion in the pilot.

Ultimately, the pilot involving processed foods and ingredieniamined three different types of
consuner-level productsand included three traced ingredients.

1 Peanut butter
0 peanuts were traced as the ingredient of interest
1 Frozen Kung Pao Chicken
0 peanuts, crushed red pepper via a saumed chicken were traced
1 Dry Kung Pao Chicken
0 peanuts and spices (crustl red pepper via a sauce, and whole red chili peppere
traced
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Industry Profile: Peanuts

Given the bulk commodity nature of the product and the extent of commingling that occurs at several
points in the supply chain, it is difficult to trace peantttsa particular farmin most cases, peanuts lose
their farmrelated identity once they are delivered to the buying point, similar to the grain industry
Peanuts produced in thenited Satesare delivered to one of the 399 buying points in wagons or in
larger semicapacity trailersBefore they are unloaded, the peanuts are graded for quality and are
allowed to aire via an andrying processSome growers will choose to cure their peanuts prior to
delivery, while others wlilallow the buyer to dry thenilhe grading proess i@dministeredby Federal
State Inspection ServiceBhe wagons can usually haul anywhere from 8,000 to 12,00@&Hx$the semi
loadscan contain up to 40,000 Ib&nce cured, the peanuts are unloaded atodred by variety and
quality. An illustration of the peanut supply chain is providedrigure5 (Source: Dr. Tom Whitaker,
NCSU)Additional details about peanut farming and product@are includedin AppendixX<

Figureb5. General Supply Chain Flow for Peanuts
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Figure6. Use of Domestic Peanuts
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Peanutcontaining productsuch agpeanut butter can serve as a vehicle for pathogdReasting is the
onlykill step in peanut processing, and contamination introduced {po&sting can survive in peanut
products for an extended timgsMA 2009)

Peanutcontaining ingredients have been associated viddimonellaon a few occasions. Some
complexities in peanut produassociated outbreak investigations are due to the vast number of
products that contain peanut ingredien{Bigure6), the widespread consumption of these products, as
well as a long shelf life. In late 262607, peanut buttewasstatistically associated with@almonella
Tennessee outbreak that affected 425 peoplddnstates. A more notable outbreak associated with
peanuts occurred from late 2008 to early 2009 when 529 people in 43 states were affected by
Salmonellalyphimurium. Epidemiologistsitially determined that King Nut creamy peanut butter,
produced by thePeanut Corporation of America (PCA), was consumed by the majority of those who
were ill. Later in the investigation, it was determined that other peatantaining products were sb
causing illnesses. Recall@gimplicated products was a long and aodig process, and the peanut
industry lost as much as $500 million dollars after the re¢@isis and others 2011)

Peanuts are also an ingredient of interest since they are used not only in Hemdrbut also in a wide
variety of pet foods. Dogs andtsaarely present with almonellosis, but may serve as important
vehicles of transmission to their owners, particularly children. The handling of pet foods and treats by
humans is of greater concern than the possibility of pets becomiffei\ 2009)

The2009 PCA recall affected pet treats and bird goein appreciable extenthis includedlog
biscuits, some packaged as multi flavor with one of thiéeti@s being peanut flavore(FDA 2009)
Peanut butterfilled hooves are a common dog treat along wittle filled beef shank and rawhide.
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Industry P rofile : Dried Red Pepper

Within the Gpsicum family, therare more than200 types of chili peppef@\STA008). Chili peppers,
red peppers green peppers, sweet peppeesd bell peppers are all part of tli@apsicum familyThe
hot species of the Capsicum family are generally referred to as chili peppers, banana pepgengly
hot peppers.To qualify as a spice, red peppers are dried and then either crushed or ground.

Table8. Top Worldwide Producersf Chili Peppers

Country % worldwide market
provided

India 25

China 24

Spain 17

Mexico 8

Pakistan 7

Morocco 7

Turkey 4

Derived from AST&£008).

As showrin Table8, the top worldwide producers of chili peppease, in decreasing percentage of
markets served, India, China, Spain, Mexico, Pakistan, Morocco, and T&&&¥008). The crushed
pepper used in the product explored in the pilots was from Indilee United States also produces chili
peppers In New Mexico and Californiaach state cotibutesroughly equal amounts of the 85 million
pounds of died chilis grown annually (USEERS 200).

Chili peppers are generally hahdrvested (depending on the cost of labor). They may be cured and are
then dried and ground. Ground product can be @aiied, treated with ethylene gas, steam sterilized
irradiated.Under ideal storage conditions, chili peppers have a shelf life of roughly 12 n{@ahg\

2008).

Spicesand seasoningsan serve as a vehicle for bacterial pathogens, particularly whegnatenot

GNBFGSR 2NJ AYLINRBLISNI&@ GNBFGSR YR FNBE FRRSR G2 aF
A large multistate SalmonellaMontevideo foodborne iliness outbredkat occurred in late 2009early

2010 related to red and black pepper spice. Aatatf 272 known individuals were infected with a

matching strain oBalmonelldMontevideo in 44 stateand the District of Columbidesting found the

outbreak strain oSalmonellaMontevideo in samples of red and black pepper for use in Itadigte

meats. The meat processor as well as multiple spice processors voluntarily recalled products that may

have been associated with the outbreg&DC 2010b)

Another multistate outbreak occurred iduly2007, infecting a reported 65 persorisom 20 states, and
was linked to Veggie Booty. This puffed rice and corn snack had a vegstablening used ascaating,
which was deemed responsible for the illnes@gBC 2007 White pepper was also implicated in a 2009
outbreak ofSalmonelleRissen, affecting 32 people multiple states.
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GENERAL APPROACH
Scale and Scope of P ilots

The pilotsinvolvedactualcompaniesand evaluated their actual operating systems and real transactions.
However,giventhe complexity of supply chains, had every trading partner of every példtcipant

beena part of the study, as well as their trading partners, thsk to IFwould have ben

unmanageable.

Two main way$o conductthe pilots were identified:

1 Collect all data from all participants for a set period of time, and then quesetidata
1 Collect specific data from pilot participants in response to a hypothetical scenario

In the 2009 tomato traceback piloHT2009), the former approach collect all data from all participants

for a set period of time and then query the datavastaken. Knowing the shelf life of tomatoes,

participants in that project were asked to submit data in a standardized spreadsheet forag@io

period. The data were entered into a single database, which was used by a technology company to

illuminate supply clain pathways. FatLINE 2SO0 &a2dzZa3Kd (2 | yagSN) G§KS 1jdzSa
F2tft26 | LINPRdzOG GKNRJZAK GKS &adzl) & OKFAYyKE | LRY
hypothetical traceback scenario, it was found that the dagacollectedvere irsufficient to conduct

robust tests.

Thus, forthe current study, the latter approach was taken. Since a key objective of this task was to
identify ways to more rapidly and effectively conduct a traceback investigation, it did not seem that
having participats load data into a spreadsheet for a single evaluation at one point in time would help
reach the task objective®Recognizing the amount of time within which IFT had to complete the task,
asking participating firms to make major changes to their sysiamsder to identify mechanisms to

more rapidly obtain information, or to more efficiently analyze the information, seemed unrealistic.
Therefore, mstead, IFT took the approach of engaging many participants (more than what was
recommended through stakehadér input) and having #depth conversations or visits witlearlyeach

one in advance of launching the pilot scenarios in order to better understand their current approaches
to recordkeeping and gaimaunderstandingf how their supply chain functienin this way, the results

of the pilots, including the amount of time it took for information to be shared with IFT, and the
format/nature of the information, could be more readily assessed by IFT. These results, combined with
follow up conversations condusd by DeloitteConsultingas part of the cosbenefit evaluation, allowed
FTANNVAE (2 0S 3ANRAZLISR o0& GKS aYlFldaNRAGEé 2F @dKSANI N
and performed in the pilots.

The pilotswere designed asonferenceroom based IFT did novisiteach facility to verif CTEs, and in
general, did not asgarticipantsto modify their systems or employ new technologjigs part of the pilot.
IFTaccepedthe data provided byarticipantsand description of their practices on good failthough
FDA expressed a preference in the latkmeeting for reatime data, after discussion with the OP and
select industry representatives, it seemed that this would be extremely difficult and that historical data
should be used.

IFT has had greaticcess in soliciting food industry participation in previous tasks, including sharing of

data.L C¢ AYF2NN¥SR [ff LAEf20 LI NIAOALIYGA GKIG LCe g2
from materials supplied by companies in connection with ttuglg, and that FDA would redact any

documents or data that are to be made public in keeping with the applicable laws and regulations

governing disclosuréddditionally, # contributors were required to sign the confidentiality statement

required bythe cantract.
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Data, Standards, and T echnology

IFTexpecedthat different supply chaipartners currentlycollectand capturea variety of data, in

different formats, on differentypes of documents, and different ways. For the purposes of the pilots,
IFTconsideredspecifying the types of data tbe collectedIFT dichot seek, through this task, to build a
central database or other data managemepstem for FDA. Instead, IFT testealv the KDEs can be

linked (ideally through technology or technologies) with undertaking considerable technology
development or requiring industry to substantially clgartheir practices. IFT wascouraged, through
stakeholder input, to consider the technologies currently in use in food companies, including accounting
software, enterpriseresourceplanning(ERP, andwarehousemanagementystens (WMS, which are

further described in Chapter. 7

LC¢ gta Gl aiSR ¢AdK dzastyba@es hssati@ie ivittal-cal@odtationpRtermLI | § T 2
andthe process used to seleafplatform vendorwere considered in light of the stakeholder input
received. Details about the collaboration platform are provided in Chapter

Development o f Kd&ly Questi onso

I aYySe vdsSaildAazyaé R20dzySyid o1 & Rdpdclical@aBdresthg A Y RA Ol
(Appendix). A mastellist of key questions asoriginallydevelopedand vetted through the OP. These

guestions were then refined and separated into four categoudegth, breadth, precision, andaccess,

to ensure that the specifiareas of interest to FDA as described in the {@siivity 1) would each be

addressed by the pilot3he produce and processéobd/ingredient groupgseviewed and finalized the

key questiongnd proceeded to develofhe pilot scenarios for each supply ¢haOnce the scenarios

were finalized, the key questions weogerlaidwith the scenarios, tadentify which scenarios answered

which key questionandto identify any gaps

Development of Scenarios and Initiation of Mock Tracebacks

IFT worked with statenivestigators and others, as describeddhapters 3 and,40 determine what to

request and how to present the request for records to pilot particigahtiller and otherg2012) also

provided G OKSOl1ftAadé 2F (GKS Ay T2 Mg duing anyfnvastigation. TAeK 2 dzf R«
OoFDA Guide to Traceback of Fresh Fruits and Vegetables Implicated in Epidemiological Investigations
(FDA 20013lsoprovides excellent direction on how an investigation should be approached. IFT did not
visit the facilities in order to collect records, unlike the process used by federal investigators. IFT also did
not ask about how the product was used, since these questions are typically asked to determine if
contamination was possible atgivenpoint. IFT opted to not &sfor specific records but asked for any
records that had the information necessary to trace the prodkeich request was scripted so that the
requests were consistent between different pilot participants, enabling a comparison between their
responsesThe number of scenaridgunchedwas based on the existing supply chain relationships.

More firms/supply chains volunteered for tliemato pilot, so 12 mock tracebacks were conducted.
Participation in the processed foedgredient pilot was more limited, paritting 4 mock tracebacks to

be executed. One of these four was highly complex. Details of each scenario are presented in Chapters 3
(produce) and 4 (processed foedhgredient).

Use of a Data Summary Template

In an early conversation with a pilot parpeint, the firm asked if IFT would provide a template so that
the firm could easily provide the information needed. Initially, IFT had not planned to provide a
template, fearing that it would be viewed as pselecting the data that were deemed necessany fo
tracing products rather than more objectively testing the value of various pieces of information.
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However, in considering this request (which was followed by subsequent independent requests for a
template), IFT, in consultation with the groups advisimg pilots, determined that there would be

benefit in determining(a) if a template would result in a more rapid analysis of data(apd the KDEs
identified by aprevious group (Bhatt and othe2912) were sufficient to link products internally within
company and externally between trading partners.

LC¢ gla I oFNB GKIG GKS ta! KFER LINSQA2dzate RS@SE 2L
elements consistent with th&=TTraceability Improvement Initiative () recommendationgBhatt and

others, 2012) PMA agreed to provide that template as the foundation for pilet response template.
Recognizing the differences between recalls and tracebacks, each pilot group offered suggestions for
adaptation of the template, and an ad hoc subgrougsformed to refine the document. Two versions

of the template were produced: one specifictracebacks and one for trafmwards. Both templates

were provided as muHiab spreadsheets that requested contact information for the party providing the
information,the immediate previous supplier(s) or subsequent recipient(s) as appropriate, and the data
for shipping, receiving, and transformations.

Within the discussion of required versus optional data, the discussion of standardized numbers began.
There were quesbins as to whether FDA would find utility in requesting that firms provide them with
their FDA facility registration number. Some expressed concernftited system to operate on a truly
global scale, a .8-centric (and FD&entric) approach should noettaken and offered that a more
universal numbering system, such as the Dun and Bradstreet DUNS number or GI84 @Gkebbs a

facility reference number.

The use of the template was entirely optional but was offered to all pilot participAntepy of tle
template isprovided as Appendii.

Evaluation of Results

IFT developed a spreadsheet to internally track each scenario, which included the following elements:

1 company, name and email of contact

1 date and time of outreach

i date and time of response

 indicah 2y 2F GKSOKSNI F2f{f26-OMif Q8EOE2YFRGENKSE INBY
follow up

1 types of information providede(g.,bills of lading, Purchase Orders)

9 format of provided informationd.g., PDFspreadsheet)

9 identification of whether the IFSupplied template was used

9 time required for IFT to analyze the information provided

IFT used the information provided by pilot participants to identify how products moved through the
supply chain, from the point of sale/service to consumers back as fae isupply chain as possible. IFT
found it helpful to create a visual diagram of the flow of product, identifying the data used to link the
incoming and outgoing product within a facility, as well as link the shipments of a particular product
between esthlishments.

Based on thereviousdiscussionsvith pilot participants|FThad a sense of the types of systems and
processes that were usednhich in some cases aided in the analysis of redal@ddition to tabulating
the time required for eachiim to respond and IFT to analaFT also evaluated each firm:on

9 Time to identify source/convergence
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0 This value represents the amount of time between the initial outreach to the first firm
contacted (generally retail or foodservice provider) and the time wi@neither could not
trace the product back further due to ngmarticipation or the time when IFT had received
enough information to identify the point of convergence in the supply chain. The time value
was a sum of industry response time and IFT andiysés This value is equal to or shorter
than thed dzY c@&Wdzial G A @S Ay Rdza G NBE NBaLZWhaeSiti§ A YS¢é | YR
shorter, it is because supply chains had greater visibility which enabled the acquisition of
AYF2NXEGAZ2Y Y2NRE (G2 M) GRIYBLIBESLY 0F22RaSNBAOS
provide information through the distributor back to the grower. In another instance, a
manufacturer assembled the supply chain participants associated with the product on
conference calls resulting in a neorapid determination of the point of convergence than
thea2yS ol O1¢é¢ LINRPOS&aa dzaASR 6@ LC¢o
1 Cumulative industry response time
o This value represents the sum of the response times for each participant in the supply chain
for that scenariolFT tracked the tim between when the firm was contacted with a request
and thetime when adequate records were provided that allowed IFT to progress to the next
supply chairparticipant in the scenario.
9 Total document pages
o IFT counted each page sent by each firm. Whernrimdtion was contained in a spreadsheet,
IFT considered each spreadsheet tab a separate page.
1 IFTanalysigime
o IFT tracked the amount of time needed to find the relevant information contained within
records,match it with information provided by other sufypchain partners (as applicable)
and interact with participants to gain clarity as needed.
1 Number of participantsising IFT template or summary document
o Participants werallowedthe optionof providinginformation to IFT using a template
document (Appentx M; discussed earlier in this chapter). IFT noted if participants used this
template or if they provided another summalgveldocument.
1 Number of e-contactsof IFT with participants
o IFT found that it was often necessary to follow up with a participamequest additional
information or seek explaation of the records provided.
1 Breadth andorecision
0 Breadth was defined in the Statement of Work as the amount of information the tracing
system records. Precision was defined as the ability to pinpointitxéement of a product
IFT combined these two elements to reflect that certain information, or combinations of
information, is needed to track a product with specificity. In addition to evaluating the
information captured and provided by a firm against KBEs identified in the
RecommendationéChapter 10 L C¢ | f a2 O2yaARSNBR K2g | FANJ
ability to trace a product. When thelFGnventory rotation system was useahichrelied
onlyonal A YSFNI YS (12 SadGAYI BEe6KEPIR BINBDBRAG yalia
relate the outbound product with the inbound product), a firm could receive no more than a
GYSRAdzY¢ Ay Wihek &ridrs Werefodril #h MBordmation, this also had a negative
impact on the ranking.
1 Access
0 Access wadefined in the Statement of Work as the speed with which information is
communicated and disseminated. In considering how to evaluate firms against this
parameter, IFT considered not only the amount of time needed for a firm to respond to IFT,
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but also he ease with which IFT could understand and act on the provided informainzh
considered this in light of the request made (e.g., information for one Purchase Order versus
for atwo-month time frame) As a rule of thumb, when IFT received responsesinvitd
hours and the records were readily analyzed by IFT, firms often received an access score of
GKAIR KSY | FANY G221 Y2NB GKFYy wWn K2dzZNE G2 N
information provided was difficult, firms received an access score of lownWirers were
found that delayed the progression of the scenario, this had a negative impact on the access
score.The use of the IFT template or a participaleveloped summary sheet generally had
a favorable impact on the rankirag did the ability to preide information for more than
one-back in the supply chain (e.qg., if the time to respond was long, but more useful
information was provided, a firm was not penalized with a low access score)
1 Depth
0 Depth is the ability of the system to capture informatimore thanone up - back.
G! SN 3S¢ FANNXA 6SNB FoftS G2 ARSyGATeEe GKSANI
asked to identify immediate subsequent recipients. There were a few firms who, because of
the nature of their business relationships, had geratisibility through their supply chain
and were either able to access data more readily thapected in ane up - backsystemor
gK2 KSfR (KS&aS RIdl@ (GKSyaSt@Saod ¢KSasS gSNB N
1 Systenranking
0 This metricuses ahree-point scale (withthree being the highest) tguantitativelyassess
the technological capabilitiesnd sophisticatiomf a firmwith respect to product tracing
The scoreequallyweighted three categoriesSelfReported Product Tracing System Ranking,
Responses tdlinelmprovement Options, and System Type Rating. System Rgpeg
considered a firr@® ahility to capture information in an automated wagemonstrate the
movement of the product within the facility and establish links to supply chain partners.
Because this mease relied on the firms capabilities with respect to thiae improvement
options described in Chapter 7, only firms who responded to those fuessteceived a
system ranking.
LC¢ O2yaARSNBR { KthnefidiSeifatzvhich rechrgs wera ligdg3ia @SR B¢k S9 [AOK & O
was slightly different. In some instances, the lot code wasigeatified (e.g., peanut butter) and IFT
requested information from the manufacturer for just this lot code. In other instances, less information
was presumed to be kwen so a retailer or foodservice chain was asked for records for a seveei
to severalmonth timeframe. IFT then used the information provided by the retail/foodservice
participant to guide the records request further through the supply chain. IFT ep#aat, as a general
rule, the longer the timeframe, thenore information would be provided, and the more gnfirms
would need to respond.

Identifying P articipants

When FDAelected the productto be explored by the pilot$FT quickly sought participes by posting

noticeson the ift.orgtraceabilityg S6 aAGSX [ AY{ SRLY 3INRdzZLA>X (GKS LC¢ O3
aswell y SYIAf aSyd G2 LC¢Qa O2yIETeendédsubstantialefodt dzRA y 3
to obtainan adequate numér of participants (who can be linked to each other as trading partnés).

provided information (shown inAppendixN) detailingthe conditions of participation and describing
participant€Yolesand obligations

In general, there were several concerhat IFT needed to address to enstinat firms understood the
benefits to participating, were clear on the limited scope of the study (e.g., that we were not going to
review their HACCP plans), and understood the expected time commitment associated nyiitigy va
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levels of participation. IFT had dozens of conversations with potential participants prior to their agreeing
to volunteer for the pilots. Often timeshese conversations were with the uppermost levels of
management€.g., companyEOs, Presidents).

Each food company participating in the piletas invited to serve on a groupat would helpdocument
the limitations of the pilotsesulting fromthe composition of the participants, ask the right questions in
the test, analyze results, and assist inwiirag conclusions anskcommendations from the tests.

IFT recognized that the task and the pilots could benefit from the inclusion of a number of individuals
with expertise irproducttracing. Therefore, IFT issued dl éar nominations to the groupssingthe

same outreach mechanisms employed to solicit stakeholder ipletter (AppendixO) was sento

roughly 20 individuals selected to serve the groups

Small and Very Small B usinesses

An attempt was made to include representatives from small andéoy small businesselsroughout

the pilots as per the task requirementSuring the stakeholder input sessions, there were several
comments regarding the need to address small business concerns. When IFT encountered difficulty
soliciting participation o€ertain types of small and very small business, IFT extended invitations to
representatives to serve on the respective pilot panels. For example, the National Grocers Association,
which represents small and independent grocers, participated in the proddeses group, and a
consultant who works with entrepreneurmcluding small produce growersontributed to the tomato
group.The produce trade associations recommended that IFT contact the Delaware Growers
Association (and provided a contact) as wellogal extension services in order to identify small tomato
farmers who could contribute to the panel deliberations, although none were identifjetthdo
organizations contacted’he North American Perishable Agricultural Receivers, which consists primaril
of produce wholesaler receiveliaicluding those operating on terminal markets, was instrumental in
soliciting the participation of two produce wholesalers, representing two terminal marketh of

whom were smalland also facilitated some of the dissions with small businesses pertaining to cost
described in Chapter.7

CHAPTER SUMMARY

IFT sought stakeholder inpteegarding several aspects of the task through written and oral comment.
Giventhe FSMA requirement that the foo@dwaluated in the pilotsnusthave been associated with
significant outbreaks between 2002010, stakeholder input suggesting thatore complex supply

chains should be studied, and that products that were more complex (e.g.;imgriédient,

commingled, etc.) should be part ofdipilots FDA selected tomatoes as the produce item, and spices,
peanuts and chicken as the ingredients in the second pilot, for which dry and frozen Kung Pao Chicken
and peanut butter were independently evaluatd8T actively sought participants by reahout

through a network of contacts as well as other public postings.

IFT spoke with nearly each firm in advance of launching the pilot scenarios to understand the

recordkeeping and handling processes in place in order to evaluate their impact onvtiedir + 6 At A G &
trace products. The key areas IFT sought to address in the pilots were identified and reviewed by two

groupg one for each pilat consisting of pilot participants and other subject matter experts.

The pilots relied on historical data, colledta whatever fashion the firm employed. IFT developed a

reporting template that could be @sl by participants if desiredResults were evaluated based on a

number of factors, including the time for a firm to respond to a request for track and trace a@sd

gStf a LC¢Qa FoAtAGe G2 FylLfelsS GKS AyTF2NNIGAZ2Y
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CHAPTER 3. PRODUCE PILOT
Finding P articipants

The produce industry, including the tomato industry, overall expressed great support for the pilots. In
particular, The PMA, United Fresh Produssociation (UFPA), California Tomato Farmers and the
Florida Tomato Growers each actively saiditheir members and encour&gl participation in the

produce pilot. One foodservice chain in particular rallied a number of their tomato growers, suppliers
and distributors. Several other retail and foodservice participants also reached out to their supply chain
partners (and further back within the suppihain) to secure participants.

IFT wasble to assemble a complex but related networargign and dorestictomato growers,
packers, repackers, distributors and several end users despite the varied seasonality of tomato
production and the timeframe within which the pilot was conducted.

A diagram illustrating how the participantgere divided between scemi@s and therelationships
between the participating firms is presentedRigure7. Each box representsactualfirm or entity and
existingrelationship to trading partners. The diagram does not include all supply chain partners (i.e.,
each customer oeach supplier) but only includes those firms agreeing to participate in the study. In
several scenarios IFT requested traceforward information but the inclusion of this infornratios
figures(sometimes hundreds of customers linked to one participaa¥ deemed unnecessary.
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Figure?. Flow Diagrams of Supply Chains (Scenarios) of Produce Pilot Participants

Scenario
A

Mexico | U.S.

Scenario
B

Scenario
C

Scenario Scenario

L

Scenario
D

Scenario
E

Scenario
F

Scenario
G

— H1

Scenario

Scenario
J

Scenario e
| -

(FS = Foodservice)



Scenarios

Seventeernndividualsjncludngtwo state traceback investigatoesd industry expertsspent two hours
discussinghe details of the scenaride be usedor the tomato pilots. Prior to the calkachparticipant
received thesupply chairflow diagramas well as an outline of potential scenarios amdsituations that
could be testedAfter much décussionbecause ofthe number of paallel supply chairpaths, the group
felt that a comparison of product tracing methods and systems could best be achieved by applying
AAYAT I NI daAyYLX S¢ sapplgchdimathe a (2 S OK 2F (GKS

A rough draft of the scenarios was providedhe OPmembersand FDAand kased on tkir input, the
scenarios were further fined and finalized After the scenarios werinalized, they were mapped to
therequiredd | § @zS & G A 2 v & E) to énsurdliB&tyaddevieloped, the scenarios, in combamat
with those tested in theorior tomato pilot, would sufficiently cover all the aspects identiffedthe
currenttomato pilot

RESULTS

The results of each scenario, includingthe &m NS a L2y aS FyR LC¢Qa | ylrfearas
the factors escribed in Chapter,2and should be viewed in light of the assumptions and limitations

discussed in Chapter 8, particularly that as aniotudy, participants may be skewed toward those

that have betterthan-average tracing practices.

Scenario A

In Senario A (Figure8, Table9), restaurants in noitontiguous states were associated witfioodborne
illness Thsfoodservice chairknownto have great visibility throughut their supply chain, provided
tracebackinformation abouttheir grower and fieldsni just over 24 hours. Although the chain provided
pertinent documentation such asnvoices, purchase orders etc., IFT still contacted each point in the
supply chairdirectlyto ensure thatsimilarinformation was provided. A twist in this scenagiocurred

with one restaurant locatiothat was initially reported to have received only one case of tomatoes in
the threeweek timeframe but wasultimately discovered (by the foodservice chain working with the
distributor) to have hadhree cases delivered on ke different dates. The initial confusiovas dueto

the fact that the distributomwvas operatinginder two different names unbeknownst to the foodservice
chain. IFhoticedthat the way tomatoes were described changed many times within a relatively simple
supply chairpath, and the foodservice chain provided clarificatidine distributofinformation

pointed back to a single provider of tomatogarower A) but the documentation showed that in some
instances tomatoes from the grower Stenario Brere provided to Grower AThesetomatoes were

traced toninedifferent lots, of which one was common to all three distributdree same tomatoes

were referredto asdbx5¢ tbx6& anddTomatoes 25#.Those in the tomato industrgubmited that the

name should nomatter if the lot number is carried througbut IFT found that many invoices and
purchase orders had several different tomato items on them, and lot numbers were not associated with
each tomatdline.
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Figure8. Pilot Scenario A

Scenario A
Mexico
.4 Grower
Grower 1 3 ke
pofields < shedu

uU.s.

. Grower 1

=]
Distribution ¥

* FS 1 did not receive the product of interest and was able to document this.

which records, | Time o dentty | Total Document | SyTUC® | T Anabsis | fompistaor | #Re-contacts
were requested Response Time Summary Doc
2 weeks 22 hr 45 min 278 36 hr 18 min ~5 hr 30 min 3 6
Table9. Pilot Scenaio A, Node Breakdown
Node Response IFT Analysis| Breadth Access Depth* System
Time Time Precisiort Ranking
Grower 1 3:47 0:50 Medium Medium Average N/A
Grower 1 Shed
Grower 1
Distribution
Distributor 1 Did notget | N/A N/A N/A N/A N/A
product
Distiibutor 2 2:08 0:35 Medium High Average N/A
Distributor 3 1:56 0:25 Medium Medium Average 3.00
Distributor 4 7:12 1:10 Medium Low Average N/A
FS12,3and4 21:15 2:30 Medium High Above N/A
(same chain)

*The ways in which these factors were evaluhtge described in Chapter 2. System Ranking could only be performed for
participants providing information about costgeChapter 7)
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Scenario B

Scenario BFigure9, Tablel0) was very similar t&enario A in that the same foodservice chain was
contaced. However, the restaurants and distributors involved received tomatoes from a different
growerthan inScenario AOne distributor was involved in both Scenario B andn@therefore
received requests from two major customethat were servicedy different distribution center
locationsandboth requests were managed through the same headquart@ssinScenario A, the

0 & & dzo &endria Aylp®videdddvdatdgeS daiirdediREBower A

growerinO Sy | NR 2

as well as their own tomatoes. Theipbof convergence identified in Scenario A (the lot common to all

distributors and restaurants in that scenaralyo appeared igkcenario Bwhichenabked a more
complex scenario to be tested using the collaboration platfof@isapter 5)

Figure9. Piot Scenario B
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Timeframe for : 5 Cumulative . # Using IFT
3 Time to Identify | Total Document IFT Analysis
which Records Industry 5 Template or # Re-contacts
were Requested Convergence Pages Response Time Thno Summary Doc |
2 weeks 11 hr 27 min 298 37 hrs 5hrs 3 3
Tablel0. Pilot Scenario B, Node Breakdown
Node Response IFT Analysis| Breadth, Access Depth* System
Time Time Precisiort Ranking
Grower 2 1:31 1:30 High High Above 3.00
Distributor 5 0:49 0:10 Medium High Average 2.00
Distributor6 0:55 0:45 Medium High Average N/A
Distributor 7 21:27 0:45 Medium Medium Average N/A
FS5&FS6 9:27 2:00 Medium High Above N/A
(same chain)

*The ways in which these factors were evaluased described in Chapter 2. System Ranking could only Henpeed for
participants providing information about costgeChapter 7)
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Scenario C

Scenario @Figurel0, Tablell) involved a different foodservice chaamdinformation wasneededfor
three different restaurant locations receig tomatoes from a commuo distributor. Theerestaurants
were asked to provide information about tomatoes receivating atwo-week window.In contrast to
Senarios A and B, this scenario included-paeker who needed to provide information related to 26
POs Additionally, thsre-packer received tomatoes from two different growdhat alsoparticipated in
the study. One grower was asked about tomatoes from 12d&M@he other for 16 POsThis scenario
was unique because theqmacker was asked for information about more R in any other
scenario. In addition, it was fortunate to have more than one grower in the supply chain participate.

Figurel0. Pilot Scenario C

Scenario C

Grower 3 |

Re-Packer9  fut | Distri ) A— ‘ |
Grower 4 k ,J

Timeframe for | Time to Identify Cumulative # Using IFT

which Records Source/ TotalpDocument Industry ek ¢n alysis Template or # Re-contacts

were Requested | Convergence ages Response Time e . Summary Doc

2 weeks 59 hr 55 min 253 71 hr 22 min 5.5 hrs 4 7
Tablell. Pilot Scenario C, Node Breakdown
Node Response IFT Analysis | Breadth, Acces® Depth* System
Time Time Precisiorf Ranking

Grower 3 1:01 1:30 High High Average 3.00
Grower 4 28:21 0:30 High High Average N/A
Distributor 9 5:15 0:30 Medium High Average 3.00
Distributor 8/ 24:18 2:00 Medium High Average N/A
Worcester
FS7 27:22 0:30 Low High Above N/A

*The ways in which these factors were evaluased described in Chapter 2. System Ranking could only be performed for
participants providing information about costgeChapter 7)
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Scenario D

Scenario OFigurell, Tablel2) focused on tomatoesalivered toa sandwich shop locatl insidea

retail store.The scenario was set so that illnessvere associated with two stores in two states

occurringduringa 10 day period. The retailer was asked for information about tomatoes offered for sale

over athree-week period, which was traced to a single distributor through 28 POs. The distributor

sourced fromardJ- O1T SNE | yR GKS G2YFG2Sa 2F AyGSNBald 6SNB
assigned by the distributor to incoming tomatoes based on the mselorder number. The fgacker

was able to provide bills of lading showing that the tomatoes were sourced from two growers, one who

was not participating in the pilots and another who was a growécénario C. The participating grower

included lot numbes on the bills of lading, and informatievas requestedor sixlots.

Figurell. Pilot Scenario D

Scenario D

' .
Grower 4 L =
r

— —  Re-Packer3 | - Distributor 10 e
D— \ Y/ %\ /

e
- W

2

Timeframe for | Time to Identify Total D t Cumulative IFT Analysi # Using IFT

which Records Source/ = P usLon Industry .I..n alysis Template or # Re-contacts

were Requested | Convergence ages Response Time L Summary Doc

5 weeks 60 hrs 2 min 115 91 hr 33 min 2 hr 35 min 3 4
Tablel2. Pilot Scenario D, Node Breakdown
Node Response IFT Analysis | Breadth Access Depth* System
Time Time Precisiort Ranking

Grower 4 21:32 0:30 High High Average N/A
RePacker 3 4:52 1:05 Medium High Average 3.00
Distributor 10 | 29:10 0:50 Medium Low Average N/A
Retail 10 23:55 0:10 Low High Average 1.67

*The ways in which these factors were evaluated described in Chapter 2. System Ragkgéould only be performed for
participants providing information about costgeChapter 7)
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Scenario E

Scenario Erigurel2, Tablel3) involved a different retailer, and information was sought doy one

retail location. IFT worked with the supply dmabeforelaunching the scenariofy ensuke an
understanding of the raltionships and product movement. Howevapon the request for information
records showed that theomato providerhad changed. This resulted in IFT following these tomatoes
througha completely unknown patthat included a repacker who sourced from two different
providers.Due tothe lack of preexisting relationships, IR¥as unable tacquire alinformation from
these two providergnot shown in the diagram below due to their nparticipation in the pilots, but
who supplied to the rgpacker)to allowtrace backo the field. One firm indicated that they were owned
by a grower and were the exclusive provider of (&P & tSnaIdeEs.

Figurel2. Pilot Scenario E
Scenario E

Mexico | U.S.

Distributor
14
. Fields

Re-Packer 8 ‘
L —

Timeframe for | Time to Identify Cumulati . # Using IFT
w|l:i1:hr:e"::2rg; : ;o?xrc:/n I TotalPDocument :jnr:z;rl;e ey .lr\n alysis Temspl)ll‘a%e or # Re-contacts
were requested ' Convergence ages Response Time e Summary doc |
5 weeks 10 hr 5 min 39 33 hr 54 min 3 hr 5 min 2 4
Tablel3. Piot Scenario E, Node Breakdown
Node Response IFT Analysis | Breadth Access Depth* System
Time Time Precisiorf Ranking
Grower 11 Contacted; @d | N/A N/A N/A N/A N/A
not participate
RePacker 8 25:29 0:10 Medium Medium Average N/A
Distributor 13 | 0:50 0:40 Medium High Average 3.00
Retail DC 3 7:35 1:00 Low Medium Average N/A
Retail 11

*The ways in which these factors were evaluaged described in Chapter 2. System Ranking could only be performed for
participants providing information about costgeChapter 7)
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Scenario F

Upon launchingcenario HFigurel3, Tablel4), afoodservice chain responded that they no longer
wished to participate. Because the rest of the supply chain was lined up, IFT workeddsitibutor to
identify another foodservie chaincustomerto participate. However, when a commitment could not be
obtained quickly, IFT and the foodservice distributor agreed to proceed using a slightly modified
scenario that began with the foodservice distributor as the initial point of conteith, information

sought for three foodservice locations over a emeek period. The impadf thischangewas that it
allowed IFT to contraghe impact of contacting foodservice chain (as in the other scenariossus

the distributor. Other scenarioasked for more complete information from the foodservice chains; here
the assumption was that the only known information was the distributor (no invoices, receipt dates,
etc., were provided to the foodservice distributor).

Figurel3. Pilot Scenario F

Scenario F
Grower 6 | Grower 6 \ — ‘
Fields :‘ Shed % : ,; Re-Packer4 < \ Distributor 12
Timeframe for | Time to Identify Cumulative " # Using IFT
which records Source/ TotalPDocument Industry it A.n alysis Template or # Re-contacts
ages ~ Time
were requested | Convergence Response Time | Summary Doc
1 week 25 hr 17 min 36 29 hrs 55 min 2 4
Tablel4. Pilot Scenario F, Node Breakdown
Node Response IFT Analysis | Breadth Access Depth* System
Time Time Precisiorf Ranking
Grower 6 Fields 4:00 0:15 High High Average N/A
Grower 6 Shed
RePacker 4
Distributor 12 | 24:57 0:20 Medium High Average 2.33

*The ways in which these factors were evaluaged described in Chapter 2. System Ranking could only be performed for
participants providing information about costgeChapter 7)
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Scenario G

Scenario GFigurel4, Tablel5) involved another retaithain who wassked to provide information on
tomatoes inthree stores fwo states) in a scenario nearly identicalSwenario DRecords requested

from Retaill4 resulted in bills of lading from Retail DC 5 tgpaeker 5. Rgpacker 5 provided a very
useul summary document that included alf their suppliers as well as how many cases were shipped
to other customers from the same lot. Analysis time for both nodes was very slesfijte the very long
response timerbm the retail chain.

Figurel4. Pilot Scenario G

Scenario G
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Re-Packer 5 F— ~ Retail D.C.5 (il
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Timeframe for | Time to Identify Tolal Docinent Cumulative IFT Analysis # Using IFT

which records Source/ Pavics Industry Timey Template or # Re-contacts

were requested | Convergence 9 Response Time Summary Doc

5 weeks 230 hrs 25 min 49 222 hrs 7 min 50 min 1 0
Tablel5. Pilot Scenario G, Node Breakdown
Node Response Timeg IFT Analysis | Breadth Access Depth* System
Time Precisiort Ranking

RePacker 5 | 21:42 0:20 High Medium Average N/A
Retail DC 5 | 200:25 0:30 Low Low Average 2.33
Retail 14

*The ways in which these factors were evaluated is described in Chapter 2. System Ranking could only be performed for
participants providing information about costgeChapter 7)

Scenario H

The retailer in scenario fFigure 15Tablel6, Tablel7) wasknown to use three different tomato
processors who sliced tomatoes and shipped them to various retail locations (all had agreed to
participate; one agreed to work with the qgacker who provided the tomatoes). Several versions of this
scenario were launclieto engage all participants in this supply chain network. The first scenario
launched for this retaile¢Scenario Hjesulted in tracing 16 POs through one processor, 24 POs through
another, and 17 throughthird processor A repacker who supplied onef the processors was

identified and agreed to participate. However, the processor sourced tomatoes from more than-one re
packer, and the specific tomatoes that were the subject of the initial scenario happened to not link back

78






