Produce Safety: Changes
Underway
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PARTNERING WITH RESEARCHERS- Developmg
researchers and the next generation

EVOLUTION- What does Food Safety success
look like? —2Are we changing what we do
based on what we’ve learned?




ore Robust and Deeper Risk
Assessments

v Water

v Dust

v Animal Activity

v'Soil Inputs
*Harvest Sanitation




e Pathogenic E. coli
*Salmonella
*Listeria
*Cyclospora

*Heavy Metals




and predicting
food safety

risks posed by
wild birds.

nderstanding

+ Commonly found around
agricultural structures
(i.e., barns, fences)

Physical barriers
(i.e., spikes, nets)

Higher Risk

Group 2
Commonly found in

Scaring deterrents
(i.e., decoys, air
cannons, reflective
surfaces)

Higher Risk

Group 3
+ Commonly found in
surrounding areas (i.e.,
forests, wetlands)
No management
needed
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"%/ Microbial risks during
indoor leafy green
production: Current
knowledge and future
research needs.




Salinas
Valley Flood
Rapid
Response




Harvest Machine Sanitation




assessments
* Harvester and equipment Sanitation
e Other soil and crop inputs

In all 4 areas, it is what happens in the last 7 days or so of harvest that appear to be
important- last water, side dressing, weeding, other equipment moving through a
field, harvester sanitation timing etc.

Moving away from opinions- focus on FACTS on the ground
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Fresh Cut Vegetables Processing and Wash System Evolution
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CHURCH
Fresh Vegetable Processing and Wash system
,

Evolutior

Evolution of The Fresh Cut Vegetable Food
Safety Programs and Wash System Controls.

 Raw product Food Safety Risks Control and
Management

* Advances in Harvesting and Harvest Equipment

* Improved Processing capabilities and Processing
Equipment advancement

* Improved Wash System set up and evolution in Wash
System Sanitizer Controls and Management.
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Fresh Cut Produce Processing and Wash System
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Evolution
Background

Whole head at Grocery

\

Cellophane wrap

‘v (Demand for Value added produce lead to)

Chop Produce pack in sealed bag
4

Whole baby leaf pack in sealed bag
4

Fresh cuts & sizing, blending and packaging in Sealed
bags and addition of condiments
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* Chop Produce in Sealed bags  Whole Baby Produce in Sealed Bags

* Harvest * Harvest

* Transfer in reusable Containers * Transfer in reusable Containers
Wood, Fiber or bags Wood, Fiber or bags

* Cool in Hydro-Vac or Forced Air * Cool in Hydro-Vac or Forced Air

* Trim, de-cored or peel e Sort into sizes

* Chop or cut into sizes * Blend or mix

e Soak in water to rinse (plus e Soak in water to rinse (plus
disinfectant) disinfectant)

* Spin * Spin

* Dry * Dry

* Pack in Cello bags * Pack cello bags
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* Advancement in Raw product harvest Pre-trimming and de-cored process
transfer from facility to harvest operation in the field.

* Processing of de-cored and pretrimmed raw material (RAC)
* Equipment design

* Wash system design

* Washing process and sanitizer selection
 Chill water control and management
 Sanitizer injection and saturation challenges
* Injection system control

* Chemistry monitoring

e Data collection and analysis

* Process data storage and

* Trace back
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Wash System Evolution

Old Style Wash Flume Design Upgrade Wash Flume Tank Design

* Single flume wash system







CHURCH
BROTHERS




CHURCH

s, How Did We Chose Our Wash System?

N

The Science Behind Our Wash System

» Chlorine and Food Specific Chemistry
» Fully Patented & Tested by USDA ARS (T-128)

» Food Compatible Acid
* Lower pH operation (higher active free chlorine)

» Food Friendly Diols

* Resistance to organic materials (slows free chlorine
depletion)

» Organic and Conventional Formulas
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Designed specifically for
produce
Durable in high care, wet
environments
Improved sensitivity
low reading error
Uncompromised
specificity
HOCI specific
Extended calibration
periods (weeks)
Self cleaning probes
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. Auto ||| Auto

Conventional Mode

Linmne 4

Conventional Mode

e
Relay |9 OFF

Line performance Monitoring screen

Conventional Mode

Control Relay Mode ON -5
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CHURCH Real Time Wash System performance Chart
Data Analysis and System Control

BROTHERS

Line 8
True Leaf Farms California
BEEE L T T T —
‘ N | 4 M | |

-ﬂGN\ ‘ | I‘ r UM‘ A ]! T ‘
l.nrn rnoi?nm\——r— ————— ,i = v NN \ }A t\:u}r‘\— > sb— iz I A Ra RS A= 4
b B N[ S
;_lu ase2 s LA / ) . ?
mEaor

.Um? !ﬂﬂl

- <5 , | :

.nmw‘ SN" — —_—

WG v ace!

ME psey wol

lawsn T e e ——————— —_ — —

'IEM\ =

' B oscanac 2 ::1

E Temp — e

.Tlﬂv\ s

B D Terp2 <4 L

- an | S s —— — = = -

20 e B s Tom—1

WG Mode | ] ¥ | T

jaa 2 ol — M UUCAT T \ll UU 0

B Q0coropen || | 7| = ——=

--Kldlm i 5 ’.x | ‘

g H =0 1'% k) | Wi | |

! oe ——— Y i ¥ | | !
W EdAuTo2 1 B —— = il ALUAIS 1
W & AuTo 1

:
:
:
|
| I
'A‘ 2 ™ —_— - - |
= S TS T \J""““"\_’_

3 VW] ‘
o 1000 "
< l —A S ‘
TOOAM YIVAM YV MM * 1 s " 3 3 i
B O YA 1000 AM 1019 AM 1029 A 1039 AM 1049 AM |0'A"M‘ ||°"Ml " |-1AU 1" |

290 1 )?AMH 1AH n S'DAH 1Z209PM 1219 1z M2 N Y~ lo"\l l ~ -9

0 ~ 2>

‘ | ’ ZS " 2IMN 1M ) PM 159 M
‘l \

= -

R Baour)
OBaour2
B & proury
Epour2

-“m‘ ...................

‘m - : Pe— (Ol Ny e e N AR M Sty ey 3 371 5 Uy $
T:@ ALLOFF ‘[

4726724 900 AM - 426724 159 PM

SAVE PREFS ||

uv: nzn  SAVE PREFS l
- Loune | & PRINT
T L Il l GLOBAL ] omuu



CHURCH

st Chlorine Chemistry in Water

Sals




CHURCH

worens | Systerm Performance and Efficacy

FARMS
\,

Sl

Benefits from Advancement and changes

* Water Replenishment and Control efficiency — reduced spills and waste

* Product Flow Control with Interlock Relay — with <1% deviation rate/month

e Chemical usage — Managed with control system within target range

* Product wash contact time and CCP control — managed with automation controls

* Deviation easy to track with data and to take action steps to prevent product in finish bags

* Employee safety through exposure to off gas - well controlled

* Improved log reduction results from Micro test in samples collected and tested by 3™ party labs.

Key to success
* Increased awareness and advanced knowledge at the field level Good Agricultural Practice

* Raw product supply - through the application of latest advance scientific knowledge, technology
and metric systems at the farm level

* Improved Equipment Hygienic Sanitary design.
* Advance processing and wash system technology

* Improve rapid microbiology testing and detection that helps identify and remove potential source
of cross contamination from the supply chain.
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When Market Penetration and Enforcement
Events Collide...

44.15%

Vegetable Outbreak

Production Events
(01/16-07/23)

55.85%
99.53%

@® SmartWash Users @® SmartWash Users
@ Others @ Others

Total Pound of Produce Washed in SmartWash products = 32,000,000,000 (estimated)



Produce Safety —Changes
Underway

Interventions-Training

Keith Warriner
University of Guelph

kwarrine@uoguelph.ca



A Changing World

Climate Change

Sustainability

Food Loss/Waste

The rise of parasites

Food Safety Management

Pathogen distribution and persistence

Feeding the 10 billion

Food Safety and Security

Diagnostics

Global Standards Al and loT
~ \ ]
> , ;
'y \
Food Fraud

International Trade




Food Safety — Taking Lessons from History

Milk Beef Sector

Jack in the Box
Henry Colt chain linked to
‘severe’_ outbreak

OLYMPIA, Wask (A7)

Certified Production Nathan Straus %}?ﬁ 3':":':"'-".':';,.
. Sanitation S e

. Herd health Milk pasteurization o Py

. Transportation Extended shelf-life =
Cheap milk for the population e T
Expensive SESEE Sheme

* Prescriptive regulations
* Interventions
« HACCP




Interventions on the Fresh Produce Chain

Pre-harvest

Irrigation water
e UV
* Sanitizers

Crops

e UV-B

e UV-C

e Hydroxyl-radical Process

Post-harvest

Wash systems

Hydroxyl radical process
Low dose irradiation

uv

Blue light
Bacteriophages
Antimicrobial coatings




Intervention Requirements

e Effective in pathogen reduction

* No detrimental effect on quality

* Integrate into existing process

* No objection from regulatory bodies

Tangible benefits
e Shelf-life extension
* Reduce water/energy use

i

* Open markets with added food safety assurance



Hydroxyl-Radical Process
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On-Going Research

Pre-Harvest

Hydroxyl-Radical Process



Recelving

(b)

Ozone
} Generator

é Inoculated Apples

Apple Bins |
(openat
. bottom)

Ventilation

Exhaust

Forced Ozone Reactor Peroxone



Processing

Hydroxyl-Radical Process




Food Safety Training
* Regulations increasing complexity

Guidelines

* Simplify

* Prescriptive
* Generic

 Limited effectiveness
* Subjective interpretation end-users and inspectors
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* Based on Codex General Principles of Hygienic Practice
* Foundation for all regulations
* Empower user by showing the path to learning

Good Hygiene Practices (GHP) and HACCP Toolbox for Food Safety

* Food Safety Toolbox W e EoMmwe o WA > g (52
 Science based 5
* Mapping — route to learning
e Grouping (Chunking)
e Learn-By-Asking

GHP and HACCP

Good Hygiene Practices, or GHPs, form the basis of all food hygiene systems that support the production of safe
and suitable food. The HACCP approach focuses on control measures for significant hazards rather than relying

|_| n k: H ome (fa 0.0 rg) only on end-product inspection and testing.



https://www.fao.org/good-hygiene-practices-haccp-toolbox/en

(Good Hygiene Practices (GHP) and HACCP Toolbox for Food Safety

& Background Howtouse GHP -~ HACCP v Glossary FAQ

GHP and HACCP

Good Hygiene Practices, or GHPs, form the basis of all food hygiene systems that support the production of safe
and suitable food. The HACCP approach focuses on control measures for significant hazards rather than relying
only on end-product inspection and testing.

Home (fao.org)



https://www.fao.org/good-hygiene-practices-haccp-toolbox/en

Hydroponics | Seedling | « Seeds Rain Description
Vertical : / / = Cround Hazards
I/‘ Aquaponics | Salad Water - Risk Management
Soil ‘ Soil-less — Aeroponics ‘ Hr_arhs Sources ~
Microgreens / ~. Municipal
\ / Plant Cucumber p Recycled ‘
Growing System Wicking Trough (NFT)
Trickle
Solar Indoor {Contained} Farming
N Ebb & Flow
LEDs Mistin
Algae e ‘ Deep Water Culture
i fBiﬂchar )\
Sodium lamp / Overhead spray Shallow Water Culture ‘

Fluorescent lamp

/Anaerobic digest"‘

Passive

R\

HVAC

Vemicompost Fertilizer
Bioponics Synthetic
Corn Steep Liquor Manure
Vinasses FishWaste

Compost Teas

Peat/Compost

Rockwool

Recycled(Jute, Ecoton)

Hemp mats

Coconut mats




Summary

* Need to recognize the problem

 Testing, guidelines, and standards only go so far

* Need for interventions to act as a firewall from field to consumer
* Options available

e Effectiveness and tangible benefits

* Food safety training — empowering the user



53,000 Employees
111 Stores
8 States and DC
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+ “Helping Customers
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. Lives through
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Wegmans Food Safety Specifications for Leafy Greens

()= : :
' :__')) Wegmans Food Safety Specification
{ogrmans for Leafy Greens
Document & WCS-001 Date of Issue: 09-08-2022
Formerly & WCWI-007 Version &: 7
Issued By: Corporate Quality Assurance Page: 1of8

The following applies to any leafy greens supplied to Wegmans. Includes:

e Wegmans Brand (WB) leafy greens and non-WB leafy greens for both conventionally
grown and organic

o Includes: Arugula, Baby Leaf Lettuce (i.e., immature lettuce or leafy greens), Butter
Lettuce, Cabbage (green, red and savoy), Chard, Endive, Escarole, Green Leaf Lettuce,
Iceberg Lettuce, Kale, Red Leaf Lettuce, Romaine Lettuce, Spinach, Spring Mix
o Bulk leafy greens and bagged leafy greens (including blends)

e Refer to Wegmans Quality Specifications for the quality attributes required for these
products.

* LGMA Commodity Specific Food Safety Guidelines “Leafy Greens”

Celebraon

OF FOOD & PEOPLE

CARE . HIGH STANDARDS * MAKE A DIFFERENCE e RESPECT . EMPOWER



Product Requirements

The product can only be sourced from growers who supply a handler or
shipper (in CA and AZ) that has been certified to Leafy Green Marketing
Risk Assessment Agreement (LGMA) standards. A copy of the LGMA certificate for the
handler or shipper of this product should be provided and will be held on
Grower Certification file by Wegmans QA.

For all growing locations, a robust and active grower risk

Growers of leafy greens outside of CA & AZ growing regions must follow

assessment of the location and surroundings must be LGMA guidelines.
Conducted before Seeding or tra nSplanting, grOWing and Wegmans requires all growers to maintain a current GFSI certification.
harvest Of any |eafy greens for- Wegma ns FOOd Markets For all growing locations, a robust and active grower risk assessment of

the location and surroundings must be conducted before seeding or
transplanting, growing and harvest of any leafy greens for Wegmans Food
Markets. Risk assessments should be active and ongoing.

*Not Best Practices, but Wegmans Requirements.

Wigorous, thorough Pre-Season and Pre-Harvest risk assessments must be
completed and available for review by Wegmans.

Pre-Season Risk Assessment:
*  Grower GAP Verification
* Recent Field History (>5 years)
+ |Irrigation Water Sources
Adjacent Land Use
Field Sanitation
* Soil Amendment Verification
Growing and Pre-Harvest Risk Assessment should include:
+ Field sanitation
+ Adjacent Land Use
+ Spoil Amendment Verification
+ Evidence of Flooding
Evidence of Animal Intrusion
Worker Health & Hygiene
+ Grower/Harvester GAP/GHP Training Verification
* Harvesting Practices and Harvest Equipment Sanitation

Risk Assessments

OF FOOD & PEOPLE

CARE - HIGH STANDARDS * MAKE A DIFFERENCE e RESPECT e EMPOWER



Verification:

Wegmans reserves the right to conduct ranch and farm
inspections with 24 hours notice to the supplier and as little
as 2 hours notice to the individual ranch/farm. We

*LGMA auditor upon oral or written request, except that you
have 24 hours to obtain records you keep offsite and make
them available and accessible to the auditors for

inspection and copying

Compost Operations

e Fields growing leafy greens for Wegmans
must be a minimum of 2-miles from any
Compost operation/processor

*400ft for all Amendment operations

(o

OF FOOD & PEOPLE

CARE - HIGH STANDARDS *

MAKE A DIFFERENCE

*  Weather Events (Wind =30 MPH, Precipitation, Flooding,
Temperatures <32° F, etc)

Risk assessments should be ongoing during the growing season and
include:

* Field and surroundings (complete perimeter inspection)
Recent Field History
Adjacent Land Use
Evidence of Animal Activity
Irrigation Water Sources
Weather Events (Wind =30 MPH, Precipitation, Flooding,
Temperatures <32° F, etc)

Verification

Wegmans reserves the right to conduct ranch and farm inspections with
24 hours notice to the supplier and as little as 2 hours notice to the
individual ranch/farm. We require the ability for remote data access for
verification. Risk assessments should be available at any time.

Records of annual GFSI audits (including certificate, full audit report and
corrective actions), GHP audits, Ranch Risk Assessments, Pre-Harvest
Inspections and Auditor and Harvest Crew training and other relevant
documents are to be available at the request of Wegmans (or designated
representative) for review. GPS coordinates (provided in decimal
degrees) for all growing locations of product for Wegmans are to be
provided.

Pesticides

Ensure that agricultural pesticides and chemical usage adhere strictly to
all local, county, state, provincial and federal regulatory guidelines

Compost Operations

* Fields growing leafy greens for Wegmans must be a minimum of 2-
miles from any Compost operation/processor (including green
compost) that produces 5,000 cubic yards per year or 1-mile from
any Compost operation/processor that produces <5,000 cubic yards
per year.

* Compost storage and staging areas must be located in a manner that
prevents any likely contamination.

Soil Amendments/ Crop
Inputs (including
compost)

All soil amendments should follow the current LGMA guidelines for soil

amendments. In addition:

* Noraw manure, manure teas, biosolids, incompletely composted,
non-certified compost or dry manures shall be used on any growing
area where fresh produce is grown for Wegmans.

* Compost staging areas must be located to control, reduce and
eliminate likely contamination of lettuce or leafy greens from the
stacking and application of compost and must be:

o addressed in all related risk assessments

= a minimum of 800 feet or 0.15 miles must be maintained
between the potential source of contamination (soil
amendment (s)) and the leafy green crop (if it falls outside
the 2 mile or 1 mile requirements noted above in the
Compost Operations section)

RESPECT .

EMPOWER




Growing Location

The grower location must be 2 miles minimum
from: ¢ any Concentrated Animal Feed
Operation (CAFO, greater than the equivalent
of 1000 head of cattle, or the equivalent for
other animal species).

e 5 or fewer USDA animal equivalent units per
acre in pens or open grazing - 800 feet (250 m)
between the crop of interest and animal
operation is required. ¢ 6 to 24 USDA animal
equivalent units per acre in pens or open
grazing - .25 mile (.4 km) between the crop of
interest and animal operations is required

LGMA CAFO Animal Recommendations: Pre-Harvest

* 80,000+: 1 mile or 2-mile opportunity for water runoff to

water source

e 1,000+: 1200ft or 1-mile opportunity for water runoff to

water source

e <1000: 400ft with composting, non-composting 30ft

* Grazing/Domestic: 30ft

CARE - HIGH STANDARDS

Animal Intrusion

¢ Harvesting will be prohibited if there is evidence of animal (dog, cat,
coyote, deer, etc ) tracks throughout the field, multiple fecal events
throughout the field or animals seen defecating in the field

e Buffers will be required when a single incidence of fecal waste is
found (>10° buffer], a single incidence of animal tracks (=5 buffer
beyond tracks) or when evidence is found of birds feeding and/or
leaving droppings (=10° buffer)

Growing Location

The grower location must be 2 miles minimum from:

any Concentrated Animal Feed Operation (CAFO, greater than the
equivalent of 1000 head of cattle, or the equivalent for other
animal species).

Commercial dairy of any size

Commercial feed lots [of any size).

For non-commercial operations such as a habby farm or where smaller
numbers of either domesticated or non-domesticated animals are housed
or permitted to openly graze, the following distances apply:

5 or fewer USDA animal equivalent units per acre in pens or open
grazing - 800 feet (250 m) between the crop of interest and
animal operation is required.

6 to 24 UsSDA animal equivalent units per acre in pens or open
grazing - .25 mile (.4 km) between the crop of interest and animal
operations is required

Any animal operation, regardless of size, must be assessed and
closely managed.

MOTE: Risk Assessments may dictate distances GREATER Than 2 miles
from a CAFO, commercial dairy or feed lot.

Wegmans Food Markets must be notified of any change in growers or
growing areas.

Celebraton
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Irrigation Water:

Furrow Irrigation: Contact of irrigation water with the
edible portion of the plant is prohibited including the
surface of the growing bed after planting and before plant
breaks the surface of the soil. Wegmans requires a plan to
assure that irrigation water has not come in contact with
the edible portion of the plant at least 60 days prior to first
harvest of any growing region

Irrigation Water

All growers of leafy greens must comply with the current LGMA
Agricultural Water Metrics and demonstrate continuous improvement as
the science evolves. Additionally, product grown for Wegmans must
adhere to the following:

* Owerhead: Untreated surface water is prohibited for overhead
irrigation; this water must be treated from plant emergence or
transplant to harvest.

¢  Furrow lrrigation: Contact of irrigation water with the edible
portion of the plant is prohibited including the surface of the
growing bed after planting and before plant breaks the surface of
the soil. Wegmans requires a plan to assure that irrigation water
has not come in contact with the edible portion af the plant at
least 60 days prior to first harvest of any growing region; this
must be shared and agreed upon with Wegmans prior to allowing
furrow irrigation. The plan must include best practices, such as
bed configuration, bed height, irrigation water release, tail water
collection, field soil contamination of the plant, treatment and
testing of water, harvest equipment, harvest tools and harvest
crew. The plan must include limits, monitoring, frequency and
who is responsible for each portion of the plan. Additionally, a
buffer from the headland and tail ditch will be required; the
ongoing risk assessment and the monitoring of irrigation events
will dictate the buffer required. This information must be shared
with Wegmans. Irrigation water must be tested for each furrow
irrigation event within 21 days of harvest.

¢ Surface Drip Irrigation: Untreated surface water is prohibited for
surface drip irrigation; this water must be treated from plant
emergence or transplant to harvest.

*  Buried Drip lrrigation: Must ensure that untreated surface water
does not contact the edible portion of the plant.

# Seepage Irrigation: Seepage irrigation is acceptable as long as
there is no water contact with the edible portion of the
harvestable crop.

* Water Treatment: Water treatment must be validated. Water
treatment must be verified throughout the use on product for
Wegmans.




The Wegmans approach to Food Safety and our Local Growers

Wegmans has a long history of supporting our Local, “Near our Stores” growers

Colebrafion
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MUSHROOM FARM
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’ﬁ%ﬁ Wegmans commitment to Organic growing has
Eff#f'*ql led to development of Wegmans Partner Farm R ey,
LIS, | . . . . AAra,
Farer program ........ making Organic growing a viable P ‘?,;"}._' e
East Coast option for many of our growers... @,-da;z!m" ol Y
Honeysuckle Nt s
Jersev Hill Farm

Legacy Farms
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Wegmans Produce Food Safety commitment to our over
150 Local Growers.....

o v an tyn

MAKE IT SAFE KEEP IT SIMPLE HELP REMOVE THE PROVIDE TRAINING
FINANCIAL BURDEN AND SUPPORT
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