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PURDUE EXTENSION
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Water Waste Wildlife Workers

Why is this important?
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or L?C];g Bacteria that Cause

PURDUE EXTENSION FOOd borne Illness

The three most common bacteria
assoclated with foodborne illness are:

Salmonella
E. coli O157:H7
Listeria monocytogenes

purdue.edu/extension
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prCﬁl‘)ucemw Bacteria Can Multiply Rapidly

PURDUE EXTENSION,

17 Million Cells

24 hours under ideal growing
conditions
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prcfciucele Where are microbes found?

PURDUE EXTENSION

Solil
People
Water
Manure

Photo credits:
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Irrigation — PSA
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PURDUE EXTENSION

IN. Washing & Safe

EA/EO

Salmonella on muskmelon
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Photo credits: E. Maynard, Peter Cooke, Stephen Ausmus, Scimat Science Photo Library, Institute of Food Technologists


http://www.sciencephoto.com/media/12688/enlarge
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pr&fc?ucey Washing * Safe
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E. coli on Ie_ttuce
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Photo credits: E. Maynard, Peter Cooke, Stephen Ausmus, Scimat Science Photo Library, Institute of Food Technologists


http://www.sciencephoto.com/media/12688/enlarge
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PURDUE EXTENSION

Fresh produce, by its very
nature, is unprocessed.

There is not a kill step to reduce

microbial populations prior to
consumption!

purdue.edu/extension



olf &gg Fresh Produce May

PURDUE EXTENSION be contaminated:

In the field
At the wash/Pack
During cooling/Storage
During transportation

At the market

purdue.edu/extension
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- EXTENSION

'Reduce On-Farm Risks by Using
Good Agricultural Practices

prédu

Good agricultural practices (GAPs)
are the conditions, growing
practices, and harvesting practices
recommended for minimizing risk of
microbial contamination to produce.

purdue.edu/extension
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D r@dc'

Benefits of GAPs for Your Farm

Improving public health
Extending shelf-life
Increasing quality

Performing due diligence

Reducing liability risk

purdue.edu/extension



Steps to Food Safety on
Your Produce Farm

S dsafe

PURDUE EXTENSION

1. GAPs Training

2. Farm Self-Assessment
3. Outline Food Safety Plan
4. Write Food Safety Plan
5. Implement Plan

Don’t Forget to inform consumers of your on-
farm food safety practices!

purdue.edu/extension



ALL growers who introduce

o5SSCEIN

PURDUE EXTENSION |

AN produce into the public food
supply should be concerned
about food safety!

Photo Credits: EA/EO
Packing line — Melon Acres, Inc.

Horse team —internet

Planters — Purdue Hops Team

Tractor —S. Monroe
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rcfc? Gfe Prevention or Risk Reduction
PURDUE EXTENSION Fa"s into Four Broad
Categories
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PURDUE EXTENSION

prc‘fc? Ofe Water is the Major Source of
Contamination for Fresh Fruits and
Vegetables

Pathogens Found in
Water Include:

Escherichia coli
Salmonella spp.
Cryptosporidium parvum
Cyclospora cayetanensis

EA/EO
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PURDUE EXTENSION ¢

Irrigation
Pesticide
application
Frost protection
Postharvest
Other...?

purdue.edu/extension
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PURDUE EXTENSION

® Municipal and Rural
Water systems

®* Ground Water
® Wells
® Springs

® Surface Water

® Ponds, Ditches,
Streams, Rivers

purdue.edu/extension

Water Sources
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PURDUE EXTENSION

* Least likely to be
contaminated

e Legally must be
potable

* Request copies of
water quality tests at
least annually

purdue.edu/extension
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PURDUE EXTENSION

Protecting Wells

IN.

* Don’t mix pesticides or other chemicals near
the well

« Don’ t apply solid manure near well

Bdl'w~S950-DAINZ0DVdd uonebiual,,wis :o0loyd

* Use backflow prevention fittings when
applying ag chemicals through irrigation
system

* Retire and properly cap abandoned or unused
wells

* Keep livestock away from active recharge area

* Inspect wells annually

EA/EO

Managing the Wellhead Protection Area
https://engineering.purdue.edu/SafeWate

p u I‘d ue. ed u /eX'[en S | on r/iwellhead/manage.htm



prdci Gfe} Surface Water

PURDUE EXTENSION ,;

* Most likely to be contaminated

* Run-off or wind-dispersal from
animal facilities or compost
operations

* Improperly treated sewage

* Wildlife

purdue.edu/extension



prcﬁ ng l Protecting Surface Water

PURDUE EXTENSION |

» Keep livestock out of water
sources and drainages to water

* If manure is used, apply it away
from surface water

* Manage manure storage and
compost to avoid run-off

» Upgrade sewage systems

EA/EO
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PURDUE EXTENSION

N Irrigation

Water contacting edible
portion of crop near harvest
poses the greatest risk

*Drip Irrigation
* Lower risk of contamination
* May not wet edible portion of crop

* Plastic mulch may reduce water
or wet soil contact with crop

*Overhead Irrigation

* Higher risk of crop contamination
* Wets edible portion of crop

EA/EO
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Tests are used to track water quality,
not for daily monitoring

N Water Testing

Records of test dates and results are
important to establish patterns

Change in pattern may indicate a
problem or possible fecal
contamination

purdue.edu/extension
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PURDUE EXTENSION §

Regular Testing iIs Recommended

\
: 3 - N

i1

Surface water
Yearly before use
Regularly during use (monthly)
As required by regulation

Well water o
Yearly and before use or as required by regulation ¥ sl
Municipal water
Yearly (obtain tests from water company)

EA/EO
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PURDUE EXTENSION w
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. Surface water and ground water:

o Take a representative sample
appropriate for the water source

* Municipal/public water supply:

o No sample required if testing reports
obtained from the water utility,
treatment plant, or lab

o Optional sampling at different points in the
distribution system can be useful

purdue.edu/extension , ,
Slide Courtesy of Produce Safety Alliance
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oroducel’N. How Do | Collect Samples?

PURDUE EXTENSION ¢

* Follow all sample submission
instructions from the laboratory

* A sterile bottle must be used to
collect samples

* Do not rinse bottle before sampling

* In a distribution system, allow the
water to run before sampling in
order to collect a representative
sample

EA/EO

pu rdue.edu/extension Slide Courtesy of Produce Safety Alliance



prdci C]feIN Collecting Water Samples

Sanitize spigot rim

Run water

Fill sample jar

Close

Timing of travel to lab?

EA/EO
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pro ucelin.  Where Do | Go For Testing?

PU UE EXTENSION

* Find a lab that is certified by state and local
environmental agencies, or third-party accreditors

* Be certain the lab can provide the test you need

* Quantitative analysis using Method 1603 (modified mTEC)

* Upper limit of test high enough to measure your water
qguality and calculate profile statistics

* Be sure the lab provides sampling
Instructions
* Labs should provide instructions for

acceptable sampling containers,
hold times, storing, and transport expectations

EA/EO
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prefds UC@” How are my samples tested?

EA/EO
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prcfcf ucell Generic £. coliis an Established Indicator

PURDUE EXTENSION ¢

e Generic Escherichia coli
(E. coli) is an indicator of
fecal contamination

e E. coliis not a direct
measure of the presence of
human pathogens

e E. coliis the indicator used
to measure water quality in
the FSMA Produce Safety

Rule

purdue.edu/extension

The Coliform
Group of Bacteria

Total
coliforms

Generic E. coli

Pathogenic E. coli Bacteria found

Found in some feces

Other pathogens that may be

mostly in feces

~
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Salmonella Hepatitis A

A different bacteria A virus
Cryptosporidium

present when feces is present

A protozoan

§

EA/EO
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JRDUE EXTENSION

Test Results

Water testing results are generally expressed as
Colony Forming Units per 100 m| Water
(CFU/100ml H,0)

purdue.edu/extension



prcﬁ s ,u

Test Results

- EXTENSION

Water that exceeds
126 CFU/100mI H,O
Is considered too contaminated
to use for production

purdue.edu/extension
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pr&fdc' UCE!IN.  What about bad water test results?

PURDUE EXTENSION'

A bad test will NOT put you
out of business!

A bad test merely indicates
an additional risk factor to
be mitigated

EA/EO
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Corrective Measures
SIUCSIN
produce (FSMA PSR)

* Three types of corrective measures are allowed if the
microbial water quality profile does not meet water
quality criteria:

1. Apply a time interval for microbial die off

i. Between last application and harvest
ii. Between harvest and the end of storage and/or removal during
activities such as commercial washing

2. Re-inspect the water system, identify problems, and
make necessary changes and confirm effectiveness

3. Treat the water

EA/EO
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~  What can be done?

Is it an on-going or repeated problem?

Well treatment
Chlorine treatment of wells may be an option
Check with state regulatory agencies for guidance.

Surface water treatment
Water may be treated (in-line) with chlorine

Labeled Peracetic Compounds also exist
(ex. SaniDate 12.0)

Find a new water source???

purdue.edu/extension
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PURDUE EXTENSION ’
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Well treatment
Chlorine treatment of wells may be an option
Check with state regulatory agencies for guidance.f =

Surface water treatment
Water may be treated (in-line) with chlorine

Labeled Peracetic Compounds also exist
(ex. SaniDate 12.0)

Always use a labelled product and follow label directions!

purdue.edu/extension



prffc? SJS IN. Postharvest Water Uses

PURDUE EXTENSION'

* Washing

* Hydrocooling
*|ce

* Flumes

* Dump tanks
* Hydration

purdue.edu/extension
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prffC?ucele Postharvest Water Quality

PURDUE EXTENSION

All water that contacts the crop
after harvest should meet EPA
standards for microbial quality of
drinking water (standards for
potable water) at the start of the
process.

purdue.edu/extension



prffC? L?JSIN,, Water may infiltrate
PURDUE EXTENSION’ into produce

 |f water is colder than the
product, it is sucked in

* Pathogens enter with the
water and may spread
through the product

aulpy saM :010yd

* Most likely when product is
submerged in water

EA/EO
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PURDUE EXTENSION

'\ Postharvest Water Quality

Postharvest water may be
treated with a sanitizer if:

1. Water doesn’t meet
microbial standards.

Chlorine

. Peroxyacetic acid
2. Becomes contamlnated y
during use. Ozone

UV-C lllumination

A list of sanitizers regIStered in Indiana may be found at: Source: Suslow, T. 1997. Postharvest chlorination. Pub.
https://ag.purdue.edu/hla/foodsafety/Pages/WashWaterSanitizers.aspx 8003, UCDANR. anrcatalog.ucdavis.edu/pdf/8003.pdf

EA/EO
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https://ag.purdue.edu/hla/foodsafety/Pages/WashWaterSanitizers.aspx

- Cfolfe

PURDUE EXTENSION ¢

What Sanitizers Do

Kill microbes in water
Kill microbes on surfaces

Prevent cross-contamination of produce

purdue.edu/extension
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What Sanitizers Don’t Do

{DUE EXTENSION

Make dirty water clean

Kill all microbes equally effectively

Effectively manage biofilms

Sterilize the product or surface

purdue.edu/extension
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oroduceliN.  Sanitizers Are Affected By:

PURDUE EXTENSION

Temperature
Turbidity
pH

If sanitizers are used, each must be monitored!

purdue.edu/extension
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Orocducel N Sanitizers are Regulated by EPA

PURDUE EXTENSION

The label is the law
e Uses -
* Methods e I

KEEP OUT OF REACH OF CHILDREN

STATRVENT OF MACTICAL TREATVEN I
FRET AD W carse of e (0eSai, # ' ’

e Rates
* Precautions
* Disposal
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PHECAUTIONANT STATEMENTS
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pr@chfe ~ Let'splay...
— Do | Need a Sanitizer?

1. Washing radishes in a sink with running water from a
faucet. Water is potable.

2. Wash line sprays water on peppers as they go by on a
conveyor; water is not reused. Water is potable.

3. Lettuce is dunked in tubs of cold water; 15 tub
removes most of dirt, 2" tub removes the rest. Water
is potable at start and reused for several batches.

EA/EO
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Other
People




or L?JS m Poor worker health

PURDUE EXTENSION impaCts farm safety

Poor health and hygiene can result
in the introduction of foodborne
pathogens into produce.



prcfcf Gfe | Workers Are A Food Safety
o S8 Concern Because They...

* Can carry human pathogens
* Shigella, Hepatitis A, Norovirus,
and others
e Can spread human pathogens
* Harvest and pack with their hands
* Fecal-oral route
* Require training to reduce risks
* Proper handwashing
 How to handle illnesses and injuries

purdue.edu/extension
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PURDUE EXTENSION

purdue.edu/extension

Poor Hygiene

Poor hygiene on the
farm may include:

Improper handwashing
practices

Dirty restrooms
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PURDUE EXTENSION

Hand sanitizer
CANNOT replace
proper handwashing!

purdue.edu/extension

Hand Washing

GOOD HEALTH IS IN YOUR HANDS

2

Use lots

/ Wash for
~ | 20 seconds.

O ) ‘.‘l'»-, Scruball
R Prod-by \.L\“.;" surfaces

£\ { \
N L\
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&/ Rinse with
- Y clean water |
R ) /,J. anddry |
QY ith a clean /
N
= L) /
L G
‘E\' “‘_/

WASH YOUR HANDS OFTEN '

EA/EO



prdcfafe When Must Hands

PURDUE EXTENSIONJ_;’ Be waShed?

After using the toilet

Before starting or returning to work i«’\:f /

Before and after eating and smoking

Before putting on gloves

After touching animals or animal waste

EA/EO

Any other time hands may become contaminated

QQQQQQ

purdue.edu/extension
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PURDUE EXTENSION CIeanlng Anythlng

1. Pre-rinse
. Remove field soil, plant material, debris
. Scrape, brush, hose down, etc.

2. Wash

. Clean with a detergent solution
. Soil becomes dispersed in solution
through chemical action, rubbing, scrubbing, etc.

3. Rinse Crb

prcfc*']iafe Steps to Sanitizing and

. Rinse away detergent solution and soil - D
4. Sanitize AN
. Mix sanitizer according to label, test ’
. Apply sanitizer as directed on label EA/EO

purdue.edu/extension
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pr&fdc'ucey Restrooms

Restrooms should be provided
for employees =

Per OSHA, growers should have:

1 restroom for every 20 employees
Located no more than % mile walk from work site

Cleaned regularly (and documented)

EA/EO
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PURDUE EXTENSION {

* All urination and defecation should
be done in a toilet, NEVER in the
field or nearby production areas

* Toilet paper should be deposited
into the toilet, not in a garbage can
or on the floor

* Always wash hands after using
the toilet

purdue.edu/extension
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Proper Use of Toilets

EA/EO
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prcﬂ?gg N Worker Clothing

PURDUE EXTENSION

* Clean clothes should be worn each day
* Footwear cleanliness is important
— Designated footwear helps prevent cross-contamination

* Gloves, if worn, must be changed when they
become contaminated or torn

— If reusable gloves are used, clean often or as needed

* Aprons, gloves, and other food safety equipment
should be removed before using the toilet and
should be stored in a clean, designated area when
not in use

purdue.edu/extension Slide courtesy of Produce Safety Alliance
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PURDUE EXTENSION (_

Eveﬁbne handling produce or x
working in fields should be
monitored for signs of illness

Sick workers
should NOT
handle produce

purdue.edu/extension
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UCeIN
uroue erevsion (S Food borne IIIness
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* Diarrhea

* Nausea

* Vomiting

* Abdominal cramps
* Fever/chills

* Muscle aches

* Headache

purdue.edu/extension
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prd' Why would anyone go to

work sick?

{DUE EXTENSION

* May not have sick pay
* May not have sick leave
* May not health insurance

* May not have
transportation to health
care provider

* May need to get work done!

purdue.edu/extension
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PURDUE EXTENSION

Worker Injury

 Worker injuries may pose food safety risks

— A first aid kit should be available, stocked, and
monitored

— Clean and bandage all wounds

* If the wound is on the hands, a glove should be worn to
create a double barrier

— Discard any produce that may be
contaminated

— Clean and sanitize any items that “'&
came in contact with bodily fluids

— Report all injuries to supervisor

purdue.edu/extension
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PURDUE EXTENSION |

At -
BT

All workers should receive basic
sanitation and hygiene training
annually

Training is essential even if the
workers are immediate family

Training doesn’t have to be
burdensome but must be
documented

purdue.edu/extension
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PURDUE EXTENSION

purdue.edu/extension

Worker Training
Should Include:

General information
1. Pathogens can be transported on produce
2. Itis the responsibility of all workers to reduce risk

Basic health policies
1. Sick people don’t handle produce
2. Procedure for reporting illness

Basic sanitation policies
1. How to wash hands
2. Restroom procedures
3. Management of injuries

Farm-specific procedures
1. Location of facilities
2. Discipline policy

EA/EO
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Questions?

\_d

——————_
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{DUE EXTENSION

Various GAPs protocols (or audit schemes) are in use

All are similar, but not identical

USDA GAPs/GHPs
Harmonized GAPs

Global Food Safety Initiative (GFSI) Benchmarked

GlobalGAP
PrimusGFS

purdue.edu/extension
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