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Produce Safety Challenges
• Fresh produce is often consumed raw (i.e., not cooked)
• Microbial contamination on produce is extremely difficult to
remove once present
– Natural openings, stem scars, bruises, cuts
– Rough surfaces, folds, netting

• Contamination is often sporadic
• Bacteria can multiply on produce surfaces and in fruit wounds,
provided the right conditions are present
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The Food Safety Modernization Act
(FSMA)
• FSMA includes:
–
–
–
–
–
–
–

Produce Safety Rule
Preventive Controls for Human Food
Preventive Controls for Animal Food
Foreign Supplier Verification Programs
Accreditation of Third-Party Auditors/Certification Bodies
Sanitary Transportation of Human and Animal Food
Prevention of Intentional Contamination/Adulteration

• Focused on prevention of food safety issues and
encompasses the entire food system
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Exemptions “rarely
consumed raw”
asparagus; black beans, great Northern beans,
kidney beans, lima beans, navy beans, and pinto
beans; garden beets (roots and tops) and sugar
beets; cashews; sour cherries; chickpeas; cocoa
beans; coffee beans; collards; sweet corn;
cranberries; dates; dill (seeds and weed);
eggplants; figs; ginger; hazelnuts; horseradish;
lentils; okra; peanuts; pecans; peppermint;
potatoes; pumpkins; winter squash; sweet
potatoes; and water chestnuts
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Outbreaks Associated with Produce
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Health Impacts by Pathogen Type

*The total also includes chemical hazards not identified in this table (e.g., a Curcurbitacin toxin outbreak
associated with squash).
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Two Sections on Water
• Part I: Production Water
– Water used in contact with
produce during growth
– Irrigation, fertigation, foliar
sprays, frost protection

• Part II: Postharvest Water
– Water used during or after
harvest
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Evaluating Water Quality: Use of
Microbial Water Quality Profiles
• Testing is the only way to quantitatively evaluate
the microbial quality of the water
• The water quality profile can help you:
– Understand the long-term quality of
source water
– Understand appropriate uses for each source
– Determine if corrective measures are needed if the
microbial water quality profile exceeds numerical GM and
STV criteria in the FSMA Produce Safety Rule

§
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Fecal
coliforms

Total
coliforms

Pathogenic E. coli
Found in some feces

Other pathogens that may be
present when feces is present

• Generic Escherichia coli
(E. coli) is an indicator of
fecal contamination
• E. coli is not a direct
measure of the presence
of human pathogens
• E. coli is the indicator used
to measure water quality
in the FSMA Produce
Safety Rule

The Coliform
Group of Bacteria

Generic E. coli is an Established Indicator

Salmonella
A different bacteria

Cryptosporidium
A protozoan

Generic E. coli
Bacteria found
mostly in feces

Hepatitis A
A virus
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Water Quality Criteria for Water
Used During Growing Activities
• Apply to water used with a direct water
application method to covered produce
• Each source of production water must be
tested to evaluate whether its water quality
profile meets the following criteria:
o 126 or less colony forming units (CFU)
generic E. coli per 100 mL water geometric
mean (GM)
AND
o 410 or less CFU generic E. coli per 100 mL
water statistical threshold value (STV)
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Geometric Means and
Statistical Threshold Values

STV
(High-range)

GM
(Typical value)

§
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Microbial Water Quality Profile:
Survey of Ground Water Sources
Source

Initial and Annual Testing Requirement

Ground

4 or more times during the growing season
or over the period of a year
1 or more samples rolled into profile every
year after initial year

• Profile samples must be representative of use and must
be collected as close in time as practicable to, but
before, harvest
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Microbial Water Quality Profile:
Survey of Surface Water Sources
Source

Initial and Annual Testing Requirement
20 or more times over a period of 2 to 4 years

Surface

5 or more samples rolled into profile every year
after initial survey

• Profile samples must be representative of use and must
be collected as close in time as practicable to, but
before, harvest
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Requirements for Public Water
Sources
Source

Testing Requirement

Public Water Copy of test results or current certificates
Supply
of compliance
• With appropriate documentation, there is no requirement to
test water that meets the requirements for public water
supplies.
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What Test Methods Are Allowed?
All quantitative methods to generate GM and STV
•
•
•
•
•
•
•
•
•

Method 1103.1
Method 1603
Method 1604
Method D 5392-93
Method 9213 D
Method 9222 B
Method 9223 B 24-hour with Quanti-tray 2000
Method 9223 B 18-hour with Quanti-tray 2000
Hach Method 10029
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How Do I Find A Lab?
A close one if possible
• 6 hr sample hold time for all approved sample
methods

Questions to ask:
•
•
•
•

Do they ship, or test in-house?
What day of the week do they run samples?
Do I need to schedule delivery?
Can they handle cloudy water?
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Corrective Measures
• 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.
ii.

Between last application and harvest
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
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Corrective Measure:

0.5 Log per Day Reduction
Time to Harvest after Last Application of Agricultural
Water during production

Minimum Time

Geometric Mean
Statistical Threshold
(GM)
Value (STV)
CFU or MPN/100 mL CFU or MPN/100 mL

0 (unrestricted)
1 day

Up to 126

Up to 410

Up to 398

Up to 1,297

2 days
3 days

Up to 1,260

Up to 4,100

Up to 3,984

Up to 12,965

4 days

Up to 12,600

Up to 41,000

Calculation not enough to
address water quality issue

Over 12,600

Over 41,000

Revised 14 March 2018
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SUPPLEMENTAL MATERIAL
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Many Postharvest Water Uses
• Rinsing/washing
• Commodity movement
(i.e., dump tanks/flumes)

•
•
•
•
•

Cooling
Ice making
Postharvest fungicide and wax
Handwashing
Cleaning and sanitizing
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Postharvest Water Quality
• Must have no detectable generic E. coli in 100 mL sample at the
beginning of use and maintain safe and adequate sanitary
quality throughout use
• Treatment is not required but can be used to maintain water
quality and reduce cross-contamination risks
• Any antimicrobial product used in the water must be labeled
for use with fruits and vegetables
• A schedule must be established for changing batch water or a
process in place for minimizing the build-up of organic material
in the water
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What is Required for Testing Untreated
Ground Water and Public Water Supply
Sources Used for Postharvest Uses?
Source

Testing Requirements

4 or more times during the growing
Untreated
season or over the period of a year
Ground Water
1 or more tests per year after initial year
Public Water
Supply

Copy of test results or current
certificates of compliance
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What Test Methods Are Allowed?
All qualitative methods for Postharvest water

•
•
•
•
•
•
•
•

TECTA EC/TC medium and instrument
Modified Colitag, ATP D05-0035
IDEXX Colilert test kit
IDEXX Colilert-18 test kit
IDEXX Colisure test kit
E*Colite Bag or Vial test
Readycult Coliforms 100
OR ANY OF THE APPROVED QUANTITATIVES

§
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Water Rule Compliance
Business Size
All other businesses (>$500K)
Small businesses (>$250K-500K)
Very small businesses (>$25K-250K)

Years to Comply

2022
2023
2024

*Compliance dates for certain aspects of the agricultural water requirements
allow an additional two years beyond each of these compliance dates.

Additional 4 years to comply
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Keweenaw

2012 National Agricultural Census
Acres of produce commonly consumed raw

Houghton

Ontonagon
Baraga
Marquette

Gogebic
Iron

Luce
Alger

Chippewa

Schoolcraft
Dickinson

Mackinac

Delta

Menominee

Emmet
Cheboygen
Presque Isle

Charlevoix
Leelanau

30,000 – 20,001 Acres
20,000 – 10,001 Acres

Benzie

Crawford Oscoda
Grand
Traverse Kalkaska

Manistee

Mason

Montmorency
Otsego
Alpena

Antrim

Roscommon
Wexford
Missaukee
Ogemaw
Osceola Clare

Lake

Arenac

Mecosta

Midland

Tuscola
Montcalm

Muskegon

Kent

3,000 – 1,000 Acres

Ottawa

Allegan

Ionia

Barry

Gratiot

Eaton

Cass

Sanilac

Saginaw

Genesee
Clinton
Shiawassee

Van Buren
Calhoun
Kalamazoo

Berrien

Huron

Bay

Isabella

Newaygo

6,000 – 3,001 Acres

Iosco

Gladwin

10,000 – 6,001 Acres
Oceana

Alcona

Ingham

Jackson

Lapeer

Oakland
Livingston

Washtenaw

St. Joseph
Branch Hillsdale Lenawee

St. Clair

Macomb

Wayne

Monroe
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bit.ly/MIagwaterlabsurvey
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bit.ly/MIagwaterlabmap
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bit.ly/MIagwaterlabresource
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Issues we have encountered
• Lab lingo
– “surface water test”
– “drinking water test”

• Reports with <, >, or “not detected” for
quantifications
• Growers want calculations performed
• Delivery expectations (ice, timing, bottles)
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