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Take Your EMP to Another Level!

Melody Ge
VP of Governance, Intelligence, Analytics

04/06/2021

&> CORVIUM CONFIDENTIAL



Who am 1?

e
2005 U 2012
Import/export BEYOND MEAT Compliance
manager - China Manager - SQFI
2009 o
Technical SQF
DITGCtOI' _ INSTITUTE

Beyond Meat

* Food Safety and Quality experiences in manufacturer, CPO, retailer

One World. One Standard.

2015

Deputy QA
Director — LidlI
us

« Lean Six Sigma Black Belt, Data Science certified
* Registered SQF trainer, PCQI Lead Instructor

» Expertise in assisting businesses with their food safety management system development
from scratch to comply with government and GFSI requirements
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2018

Consulting
multiple RTE
meal delivery

facilities
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2019

VP Governance,
Intelligence,
Analytics -
Corvium



Who is €»CORVIUM?

Corvium's platform provides unified access
to a full range of environmental applications,
reporting and analytics.

v | InGestor Organisms.  Sstaion  Audt v

Test Volume and Performance Over Time

8

Postrves by Zone
Positives by Zone

CORVIUM PROPRIETARY & CONFIDENTIAL

Corvium's fully integrated food risk intelligence solution is used by food
safety professionals and executives to streamline and optimize product
testing, environmental sampling, and sanitation workflows.

% Environmental Monitoring: Schedule, run and audit the environmental
monitoring plan in one, easy to use, workflow system.

== Product Testing: From raw materials to finished products and COA's,
Corvium's platform meets all product testing needs.

‘5 Sanitation: Manage and monitor the sanitation workflow and verify
effectiveness within one interface.

{(}7} Compliance & Conformance: Proactively identify compliance &
conformance challenges so they can be resolved before they become
issues that affect the business.

Reporting & Analytics: Transform data into actionable information
with reports that help focus on what is important now, and use
analytics to see trends and issues before they cause problems.

WWW.COrvium.com

> iInfo@corvium.com


http://www.corvium.com/
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What will be covered?

What are the requirements for EMP?

How do you design an effective EMP?

What can we learn from our own EMP data?

Does our EMP really help prevent safety incidents?

CORVlU M PROPRIETARY & CONFIDENTIAL

10




Government Requirements (FDA)

PART 117 == CUERRENT GOOD MaANUFACTURING PRACTICE, HARARD ANALYSTS, AND RISK-BASED PEEVENTIVE
CONTROLS FOR HUMAN FOOD

Subpart C - Hazard Analysis and Risk-Based Preventive Controls

Sec. 117.165 Verification of implementation and effectiveness.

la) Verification activities. You must wverify that the preventive controls are consistently
implemented and are effectively and significantly minimizing or preventing the hazards. To
do so you must conduct actiwvities that include the following, as appropriate to the
facility, the food, and the nature of the preventive control and its role in the facility's
food safety system:

(1) Calibration of process monitoring instruments and verification instruments (or checking
them for accuracyl;

(2) Product testing, for a pathogen (or appropriate indicator ocrganism) or other hazard;

(3) Environmental monitoring, for an environmental pathogen |or for an appropriate indicator

organism, 1f contamination of a ready-to-eat food with an environmental pathogen is a hazard
requiring a preventive control, by collecting and testing environmental samples; and

(3) Sanitation contrels. Sanitation controls include procedures, practices, and processes to
i i i it ignjficantly

ensure that the facility is
minimize or prevent hazards| =such as environmental pathogens, biological hazards

employee handling, and food allergen hazards. Sanitation controls must include,

da=

appropriate to the facility and the food, procedures, practices, and processes for the:

(i} Cleanliness of food-contact surfaces, including food-contact surfaces of utensils and

agquipment;

(ii) Prevention of allergen cross-contact and cross-contamination from insanitary objects
and from personnel to food, food packaging material, and other food-contact surfaces and

from raw product to processed product.
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GFSI Requirements (SQF V.9 Requirements)

2.4.8
2481

2482

2.4.8.3

Environmental Monitoring

A risk-based environmental monitoring program|shall be in place for all food

man ufucturing processes and immediate surrou Hdiﬁg areas, which impact
man ufucturing processes.

The responsibility and methods for the enviranmental monitoring program shall be
documented and implemented.

An environmental sampling and testing schedule shall be prepared. It shall at a
minimum:

Detail the applicable pathogens or indicator organisms to test for in that industry;

List the number of samples to be taken and the frequency of sampling;

Cutline the locations in which samples are to be taken and the rotation of locations as needed; and
Describe the methods to handle elevated or undesirable results.

Environmental testing results shall be monitored, tracked, and trended, and

preventative actions [refer to 2.5.3.]] shall be implemented where unsatisfactory
results or trends are cbserved.
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A Sustained EMP Design

Risks and
* The “how to” is not specified in the Zones!

regquirements
— It is based on the facility

« Start from mapping out the facility
and risk assessment
— Design it with hygienic zones Sam pling and
. A pre-set frequency of reviewing Testing methods
test results

— Is the sampling frequency sufficient?

— What are the test results for each
sampling locations over time?

« Athorough review on CAs

— How long does it take to complete one :
corrective action? Practical EMP

— How does it impact your operation?

CORVlU M PROPRIETARY & CONFIDENTIAL 13

What to test

Facility
operations



EMP Development

Overall Risk Assessment

— How environmental pathogens ¢ = —
impact your facility and your O
product
« Zones »

— Correspond to Hygienic zones

Risk Assessment
— To determine testing types
— To determine frequency

Test methods

Corrective Action Plan

— When production is determined to
be safe to go back to normal

Spend more time on EMP developmenmnt!
CORV|UM PROPRIETARY & CONFIDENTIAL 14




Once EMP is
Implemented

v/

Do exactly what
the program says
Keep all records

including exact
sampling locations

&> CORVIUM

p |
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iy

Check balance on
frequencies

Does it fit your
operations?

Review test results
and trends

Test results need to be
digitalized first

\

Review sampling
locations

Avoid blind spots
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T

CA implementation

Is critical
It's okay to have a

positive result on the
records history

Iad

Review all the
records!

Sampling
methods/frequencies

Corrective action
implementation
duration

Test result trends
Cost/time/resources
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What can EMP data tell us?

 Listeria Species are tested the most in Zone 2
« Zone 4 has the highest average positive ratio

Active Test Amount Ratio for Each Zone (% of Total) Average Positive Ratio by Zones

50%

43.99%

45%

40%

35%

30%

24.92%

25%

20.80%

20%

Zone #: 1
Average Positive Rat

15%

10.29%

10%

5%

0%
Zonel Zone2 Zone3 Zone 4
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Pathogenic Tests Vs. Recalls — 2019

2019 Pathogenic Tests Listeria Mono., 2019 USA Biological Recalls
_01% Salmonella, Othersl, , 0.0%

Yeast/Mold, 0.1%
7.6%

T 12.0%

~—_E.coli, 0.2%

E. Coli, 19.3%
= Listeria Mono. m |jsteria Mono.
= Salmonella
= Salmonella e st
= E. coli ' Mono., 52.1%
= Others Salmonella,

= Listeria spp. 28.6%

Yeast/Mold

What do these data tell you?
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Does your EMP really help prevent food safety incidents?

How many tests have you conducted annually?

How many random tests do you test?

How many critical issues have you identified?

What are the percentage of sampling locations among zones?
— Are they risk based?

How do your test result trends compare to public recall data?

How do your test result trends compare to your peers in the industry?

CORVlU M PROPRIETARY & CONFIDENTIAL
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EMP can reduce operational cost!

Sampling based on risks and test results
— Let your own data tell you the story

A valid and sustained EMP is worth 1,000+ tests
Reduce delayed starts due to unplanned re-clean

Maximize your production live time

Continuously improve your sanitation controls

Ultimately... save operational cost
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UPCOMING WEBINARS PROFs!
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Date: Thursday April 8th, 2021 — 2pm est. i .
Webinar Title - Lessons from the Trenches — Past, Current, and Future of Food Safety @ . n‘d Ao
Webinar Description - 2020, 2021 and beyond, food safety trends continue to include improved process monitoring, new labeling guidelines, and supply chain

traceability that may help satisfy the demands from an involved consumer base. Several high-profile and large-scale food recalls have dominated headlines in 2020.

Join Denise Webster, Food Safety, Regulatory and Quality Consultant with Food Brand Pro as we discuss lessons learned and the future of Food Safety

Speakers: Denise Webster, Food Safety, Regulatory, and Quality Consultant supporting Fortune 500 food companies, retailers, manufacturers, and start-ups and

Owner, Food Brand Protection, LLC

https://www.pjrfsi.com/webinars/ @
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Corvium, Inc.

Email: melody.ge@corvium.com
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