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INTRODUCTION

In 1998, the U.S. Food and Drug Administration (FDA) issued its “Guide to Minimize
Microbial Food Safety Hazards for Fresh Fruits and Vegetables.” The practices outlined in
this and other industry documents are collectively known as Good Agricultural Practices or
GAPs. GAPs provide general food safety guidance on critical production steps where food
safety might be compromised during the growing, harvesting, transpor , cooling,
packing and storage of fresh produce. More specifically, GAP guida rts fruit and
vegetable growers, shippers, packers and processors to the potenti robiological hazards
associated with various aspects of the production chain includi istory, adjacent land
use, water quality, worker hygiene, pesticide and fertilizer i
product transportation. The vast majority of the lettuce/I i as adopted
GAPs as part of normal production operations. Indee jori greens
producers undergo either internal or external third- i is to

While the produce industry has an admirable recor i e general public with safe,
nutritious fruits and vegetables, it remains committed ous improvement with regard
to food safety. In 2004, the FDA p - plan that specifically
requested produce industry leaderst ration of food safety

of commodities from the fi . The new guidelines, which
6 006 as the “Commodlty

5. water quality, soil amendments, and environmental
ach was used to identify new metrics in as rigorous a

iterature review was conducted to determine if there was a
basis for establishing a metric for the parameter of interest.

3. If neither scientific studies nor authoritative bodies had allowed for suitable metrics,
consensus among industry representatives and/or other stakeholders was sought to
establish metrics.

In the last 10 years, the focus of food safety efforts has been on the farm, initial cooling and
distribution points, and value-added processing operations. Fruit and vegetable processing



operations have developed sophisticated food safety programs largely centered on current
Good Manufacturing Practices (cGMPs) and the principles of Hazard Analysis Critical
Control Point (HACCP) programs. As we develop a greater understanding of food safety
issues relative to the full spectrum of supply and distribution channels for fruits and
vegetables, it has become clear that the next generation of food safety guidance needs to
encompass the entire supply chain. The development of specific metrics and practices in
other sections of the “Guidelines” is ongoing.

In addition to this document, several supplemental documents are in
the rationale for the metrics and assist the grower with activities i
documents include a “Technical Basis Document” that describ

pment to explain
eld. These
il and with

The scope of this document pertains only to fresh

products. It does not include products commingled duce ingredients (e.g. salad
kits which may contain meat, chee ould it be construed to apply to
other commodities. Examples of * but are not limited to
iceberg lettuce, romaine lettuce, gree utter lettuce, baby leaf

lettuce (i.e., immature lettuce or leafy
These crops are typically considered lett

nts” early in the supply chain and a similar
2r in the supply chain as the products are used in foodservice or

g ouch points” represents a potential opportunity for cross-

is document, a “touch point” is any occasion when the

acts an equipment food contact surface.

t multiple opportunities to employ food safety risk management
ety of lettuce/leafy greens. It should be noted that processed or
ettuce/leafy greens packaged products are also commonly found in
retail and foodservice stores. These products are generally considered
“ready-to-eat’ owing to the wash process used in their preparation and the protective
packaging employed in their distribution and marketing. In a processing operation, the basic
principles of cGMPs, HACCP, sanitation and documented operating procedures are
commonly employed in order to produce the safest products possible. Lettuce/leafy greens
raw agricultural commodities and fresh-cut/value added products are highly perishable and it
is (strongly) recommended that they be distributed, stored and displayed under refrigeration
to maintain product quality.




Safe production, packing, processing, distribution and handling of lettuce/leafy greens
depend upon a myriad of factors and the diligent efforts and food safety commitment of
many parties throughout the distribution chain. No single resource document can anticipate
every food safety issue or provide answers to all food safety questions. These amendments
focus on minimizing only the microbial food safety hazards by providing suggested actions
to reduce, control or eliminate microbial contamination of lettuce/leafy greens in the field.

o table supply
ts as a baseline set

It is suggested that all companies involved in the lettuce/leafy green
chain implement the recommendations contained within these am

products from field to fork. Every effort to provide food saf
partners should also be made. Together with the commit ng the supply

These guidelines are intended only to convey
Western Growers and all other contributors an

is the responsibility of
any purveyor of food to maintain strict compllance w , State and federal laws, rules
and regulations. These guidelines & : uiries and developing
information that must be independ ith regard to compliance
with legal and regulatory requireme ent do not certify
compliance with these guidelines and @ ducts based upon their
use of these guidelines.

on and consumption, and the

d safety make it impossible for any single
horitative. Users of these guidelines should
e periodically revising information
information regarding potential food

ust bear in mind that as knowledge
ddress those changes will also change as will the
by regulators and the regulations themselves. Neither this

d producers and distributors should take to address food

Differences betweeg

v

document to k

regular contact with and utilize information available

s, the U.S. Food and Drug Administration, the U.S. Department of
onmental Protection Agency, the Centers for Disease Control and
ultural, environmental, academic, and public health authorities.



Lettuce/Leafy Greens Commodity Specific Guidance
I. Production & Harvest Unit Operations

IssUE: Water
Water used for production and harvest operations may contaminate lettuce and leafy greens if
water containing human pathogens comes in direct contact with the edible portions of
lettuce/leafy greens. Contamination may also occur by means of water il followed by
soil-to-lettuce/leafy greens contact (Solomon et al. 2003). Irrigatio ds may have
varying potential to introduce human pathogens or promote hum
lettuce and leafy greens.

THE BEST PRACTICES ARE:

e To the greatest degree practicable, use ir.
operations that is of appropriate micr Tables
1 and 2 for specific numerical crit
provide guidance on the water qua
Document” (Appendix 1) describes th

to use of

e Perform a sanitary surve
during the investigatio
and Decision trees (FigQ
Appendix 2.

ricultural operations and
ion levels as outlined in Table 1
itary survey is described in

Drior

omote the growth of human pathogens
ch factors as the potential for depositing

g irrigation pipes and drip tape that reduce potential pest
evelop procedures to provide for safe use of irrigation pipes and
est infestation does occur.



TABLE 1. WATER SOURCES

Source Metric

Remedial Actions/Rationale

Municipal Water | Must meet the standards for E. coli

Source | setforth in U.S. EPA National
Drinking Water Regulations (or
similar national levels in other
countries).

Target Organism:
e Generic E. coli

Action Level 1:
e Non Detect; <2MPN/100ml
(average n>5 samples)

Action Level 2:
e 2-576 MPN/100mlI
(average n>5 samples)

Action Level 3:
e >576 MPN/100ml
(average n>5 samples)

e 15 tube MPN
e Other U.S. EPA £

on and monthly.

e In general, if water from a munici

er source does not meet the E. coli standards

g Water Regulations, it should not be used for any
ing water quality. Exceeding these levels triggers
ined in Figure 1: Decision Tree for Municipal

set forth in U.S. EPA National
purpose that requires water
additional testing actions
Water Sources.

. Action Level
. Action Lev

[ ]

rther actio
plement additio
» Stop using water im

ting and Sanitary Survey.
ely; implement additional testing and

e Theiniti ion begins with at least 24 hours

distribution system as far from
nt-of-use) as practicable. The timing of sampling shall

be long enoug g so that results are obtained prior to planting begins.

e.actions shall be documented and available for verification

Rationale: The requirements for this water source are based on regulations
promulgated by the U.S. EPA for drinking water.




Source

Metric

Remedial Actions/Rationale

Well Head

Target Organism:
e Generic E. coli

Action Level 1:
e Non Detect; <2MPN/100ml
(average n>5 samples)

Action Level 2:
e 2-576 MPN/100mlI
(average n>5 samples)

Action Level 3:
e >576 MPN/100ml
(average n>5 samples)

Recommended Test Methods:
e 15 tube MPN
e Other U.S. EPA, FDA, or
AOAC-accredited methods may
be used as appropriate.

Testing Frequency:
Before production beings and
monthly. Testing is not requi
during non-production peti

In general, if a well tests positive for the presence of generic E. coli, additional testing
actions should be initiated as speci Figure 2: Decision Tree for Wells. If greater
than 576 MPN generic E. coli is ed, then the water should not be used for any
purpose until remedial action een completed and levels are lower than 576
MPN.

e Action Level 1: No
e Action Level 2: |
e Action Level 3;

sting and Sanitary Survey.
iately; implement additional testing and

ction begins with at least 24 hours
he distribution system as far from
. The timing of sampling shall

mple. Samples should be tak
close to the point-of-use) as prac




Well Reservoir

Target Organism:
e Generic E. coli

Action Level 1:
e <126 MPN/100ml
(average n>5 samples)
Action Level 2:
e 126 —576 MPN/100ml
(average n>5 samples)
Action Level 3:
e >576 MPN/100ml
(average n>5 samples)

Recommend Test Methods:
e 15 tube MPN
e Other U.S. EPA, FDA, or
AOAC-accredited methods may
be used as appropriate.

Testing Frequency:
Before production begins an
monthly. Testing is not re
during non-production

Surface
Water/Canal

In general, if a well reservoir test
additional testing actions shoul
Well Reservoir Sources. If
water should not be used
and levels are lower th
e Action Level 1:
e Action Level
[ )

e for greater than 126 MPN of generic E. coli,
itiated as specified in Figure 3: Decision Tree for
han 576 MPN generic E. coli is detected, then the
ose until remedial actions have been completed

The initi ion begins with at least 24 hours
distribution system as far from
t-of-use) as practicable. The timing of sampling shall
g so that results are obtained prior to planting begins.

ve actions shall be documented and available for verification

responsible party for a period of two years.

z. Admin. Code R18-11-109). E. coliis currently considered the most
dicator organism by U.S. EPA and other scientists.

Target Organism:
e Generic E. co

Action Leve

AOAC-accredited m
be used as appropriate.

3 surface water source tests positive for greater than 126 MPN of generic
al testing actions should be initiated as specified in Figure 4: Decision

er should not be used for any purpose until remedial actions have been

d and levels are lower than 576 MPN.

e Action Level 1: No further action.

e Action Level 2: Implement additional testing and Sanitary Survey.

e Action Level 3: Stop using water immediately; implement additional testing and
Sanitary Survey.

The initial five samples shall be taken before production begins with at least 24 hours

between each sample. Samples should be taken in the distribution system as far from

the source (and close to the point-of-use) as practicable. The timing of sampling shall

be long enough before planting so that results are obtained prior to planting begins.

All test results and corrective actions shall be documented and available for verification

for a period of two years.




Testing Frequency:

Before production begins and
monthly. Testing is not required
during non-production periods.

ter source are based on the several sources
005) and current Arizona irrigation water
09). E. coliis currently considered the most
.S. EPA and other scientists.

Rationale: The requirements for this
including scientific information (Su
standards (Ariz. Admin. Code R
appropriate indicator organis

Reclaimed Water
For Irrigation on
Edible Crops*

*Growers should
check for state-
specific regulations
regarding the use of
reclaimed water
prior to using it for

Reclaimed Water means
wastewater that is oxidized,
coagulated, filtered, and disinfected
adequately.

Target Organism:
e Generic E. coli

Action Level 1:
e Generic E. coli:

For reclaimed water use, i emonstrated that at some point in the reclaiming

Supply”
actions.

agricultural Non Detect <2MPN/100ml
purposes. Action Level 2:
e Generic E. coli;
2 — 576 MPN/100ml
Action Level 3:
e Generic E. coli:
>576 MPN/100ml
Recommended Test M ts and corrective actions shall be documented and available for verification
e Generic E co er who is the responsible party for a period of two years.
15 tube MPN
e Other U.S. EPA
Rationale: The requirements for this water source are based on U.S. EPA requirements
for reclaimed water.
Tail Water Corrective actions are identical to those outlined for surface or well reservoir water.

for any purpose the
produce.

Rationale: This requirement is based on the specific use for tail water, which was
determined to be the most appropriate basis.




TABLE 2. WATER USE

Use

Metric

Remedial Actions/Rationale

Irrigation Water

Water used for this application must
be tested in accordance with the
microbial action levels outlined for
various water sources.

(See Table 1.) These source
waters can be used for any type of
irrigation (e.g., overhead sprinkler,
furrow, drip).

PreHarvest

Foliar Applications
(e.g. pesticides,
fungicides, etc.)

Water used for this application must
be tested in accordance with the
microbial action levels outlined for
various water sources.

(See Table 1. Water Sources)

Postharvest Water
Used for Direct
Product Contact or
Food Contact
Surfaces

(e.g. Re-hydration,
Core In Field,
harvest equipment
cleaning)

Water used for this application,
must meet microbial standards set
forth in U.S. EPA National Drinking
Water Regulations.

(See Table 1. Water Sources)

Water from a source that does n
be used except as specified in
Find a water source that m
Take remedial action(s)

microbial criteria for th
All test results and
from the grower

the acceptable source criteria above shall not
companying decision trees.

acceptable source criteria outlined above.

ater source into compliance with acceptable

e as outlined above.

e documented and available for verification
ior a period of two years.

\
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Use

Metric

Remedial Actions/Rationale

Postharvest
Re-circulated
Water Used for
Direct Product
Contact

(e.g. hydro-vac
cooler water, hydro
coolers, etc)

Criteria:
e Source Water Criteria
Source water used for this
application, must meet
microbial standards set forth in
U.S. EPA National Drinking
Water Regulations.
(See Table 1. Municipal Water
Source Criteria)

e Re-circulated Water Criteria
Re-circulated water used for
this application must be
routinely monitored to assure
that sufficient water disinfectant
is present to prevent cross
contamination.

Target Variable:
e Approved water disinf
(e.g. chlorine)

Acceptance Criteria

o 1-4ppm free
pH 6.5 - 7.5 OR
> 650 mV.

e Routine hourly monitoring

Water from a source that does not meet the acceptable source criteria above shall not
be used in a manner that may con
Find a water source that meets
Take remedial action(s) to bri
microbial criteria for that w;

eptable source criteria outlined above.
water source into compliance with acceptable
type as outlined above.

\\

and corrective actions shall be documented and available for verification
r who is the responsible party for a period of two years.

11




Dust Abatement
Water

Criteria:

Water used for this application,
must meet the aforementioned
microbial acceptance criteria

outlined for various water sources.

(See Table 1. Water Sources)

12




Figure 1. Decision Tree for Municipal Water Sources

Flush distribution system prior to use. Test water before production begins and biannually for
generic E. coli via EPA, FDA or AOAC-accredited 15-tube MPN.

What was the mean level of generic E. coli found in the samples?

v : v

2—-576 MPN
Water may be used for
applications where drinking
quality water (microbial) is
not necessary.

atact municipal water. supplier; obtain Certificate of
or perform generic E. coli testing at municipal

vey (Appendix 2)
purces of contamination and take

opriate corrective action to prevent further
ation.
ninate the distribution system.
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Figure 2. Decision Tree for Wells

Test well water before production begins and biannually for generic E. coli via
EPA, FDA or AOAC-accredited 15-tube MPN.

What was the mean level of generic E. coli found in the‘mles?

A 4

2—576 MPN
Water may be used for
applications where
drinking quality
(microbial) water is not
necessary.

otential sources of contamination and
action.
te corrective action to prevent

RETEST GENERIC E. COLI AS SOON AS FEASIBLE
AFTER TAKING CORRECTIVE ACTIONS AND
REPEAT DECISION TREE
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Figure 3. Decision Tree for Well Reservoirs

Test well reservoir before production begins and monthly for generic E. coli
via EPA, FDA or AOAC-accredited 15-tube MPN.

What was the mean level of generic E. coli found in the‘nples?

126 - 576 MPN
Water may only be used

for irrigation and
preharvest applications.

ing at well head.

potential sources of contamination and
tive action.
priate corrective action to prevent

RIC E. COLI AS SOON AS FEASIBLE
AFTER TAKING CORRECTIVE ACTIONS AND
REPEAT DECISION TREE

15



Figure 4. Decision Tree for Surface Water Sources

Test surface water sources before production begins and monthly for generic E.
coli via EPA, FDA or AOAC-accredited 15-tube MPN.

What was the mean level of generic E. coli found inth}mples?

v

Y’

126 — 576 MPN
Water may only be used
for irrigation and
preharvest applications.

further contamination.

ric E. coli testing at source.
Survey (Appendix 2)
ential sources of contamination and

Take appropriate corrective action to prevent

Decontaminate the distribution system.

RETEST GENERIC E. COLI AS SOON AS
EASIBLE AFTER TAKING CORRECTIVE ACTIONS

AND REPEAT DECISION TREE

16




Figure 5. Decision Tree for Reclaimed Water

BEFORE BEGINNING:
Does your state allow the use of reclaimed water for irrigation?
Is the irrigation water reclaimed water?

Proceed if the answer to both is Yes.

\ 4

|
v

2—-576 MPN
Water may be used for
applications where
drinking quality water is
not necessary.

v

imed water provider.
coli testing at reclaimed water inlet.

riate corrective action to prevent
further tamination.
6. Decontaminate the distribution system.

RETEST GENERIC E. COLI AS SOON AS
EASIBLE AFTER TAKING CORRECTIVE ACTIONS
AND REPEAT DECISION TREE.

17



Issue: Soil Amendments
Soil amendments are commonly but not always incorporated prior to planting into
agricultural soils used for lettuce/leafy greens production to add organic and inorganic
nutrients to the soil as well as to reduce soil compaction. Human pathogens may persist in
animal manures for weeks or even months (Fukushima et al. 1999; Gagliardi and Karns
2000). Proper composting of animal manures via thermal treatment will reduce the risk of
potential human pathogen survival. However, the persistence of many human pathogens in
untreated agricultural soils is currently unknown and under extensive'ﬁigation (Jiang et
al. 2003a;2003b; Islam et al. 2004).

Field soil contaminated with human pathogens may provide
greens contamination. Studies of human pathogens conduct
production models point towards a rapid initial die-off
characteristic and prolonged low level survival. Readi

s was not possible,
the risk was concluded to be negligible. Human pat persist for long periods of
time in high UV index and low relati ut may persist for longer

periods of time within aged manure deo soil amendments. Therefore,

field conditions, is an effective step to

THE BEST PRACTIC

lettuce/leafy greens crop.

es 6 and 7) for numerical criteria and
ents used in lettuce and leafy greens

agement plans (e.g., timing of applications, storage location,
ality, transport, etc.) that assure use of soil amendments does not
ant human pathogens hazard.

ces, controls, or eliminates the potential for human pathogens being carried
in the composted materials, as applicable to regulatory requirements.

e Maximize the time interval between soil amendment application and time to
harvest.

e Implement practices that control, reduce or eliminate likely contamination of
lettuce/leafy green fields in close proximity to on-farm stacking of manure.

18



Use soil amendment application techniques that control, reduce or eliminate
likely contamination of surface water and/or edible crops being grown in adjacent
fields.

Minimize the proximity of wind-dispersed or aerosolized sources of
contamination (e.g., water and manure piles) that may potentially contact growing
lettuce/leafy greens or adjacent edible crops. Segregate equipment used for soil
amendment applications or use effective means of equipme itation before
subsequent use.

Reduce human pathogen contamination of soil whic turn contaminate
water and/or edible portions of lettuce and leafy olarization,
fumigation, etc.).

19



TABLE 3. SOIL AMENDMENTS

3z

Amendment

Metric/Rationale

Raw Manure or Not Fully Composted Animal
Manure Containing Soil Amendments

(see composted manure process definition
below)

DO NOT USE OR APPLY soil amendme
thermally treated animal manure to fields
have been applied to a field, wait on

un-composted, incompletely composted or non-
for edible crop production. If these materials
eafy greens.

Composted Soil Amendments

*Composted soil amendments should not be
applied after emergence of plants.

Please see Figure 6: Decisi

Composting Process Vali

imended Test Methods:

endments.

e for Use of Composted S

inimum of 131°F for 3 days, with a curing/aging period of
fields.

ic conditions for a minimum of 131°F for 15 days, with a
curing/aging period of 3-6 weeks before application to

6 to 12 inches of insulating materials and maintain a
a curing/aging period of 3-6 weeks before application to

Fecal coliforms: 9 tube MPN
Salmonella spp: U.S. EPA Method 1682
E. coli O157:H7: BAM Chapter 4

20




Amendment

Metrlc/RatlonaIe

Physically Heat Treated Ani

Containing Soil Amend

e Other U.S. EPA, FDA, or AOAC-accr

Sampling Plan:

e 12 point sampling plan comp
e Sample may be taken by t
e Laboratory must be certi

Testing Frequency:

e Each lot before app

less than 5,000 cubic

ethods may be used as appropriate.

stlng laboratory

Ids. Alotis defln; a unit of production equal to or

and validated processes for compost are based on allowable levels from

tions (Title 14 CCR, Chapter 3.1, Article 5), with the addition of testing for E.

opriate due to the three hurdle metric design. Raw manure must be
ved process and pass testing requirements before an application interval

21




Ay

Amendment

Metric/Rationale

Target Organism:
e Fecal coliforms
e Salmonella spp.
e E. coliO157:H7

Acceptance Criteria:
e Fecal coliforms <10
e Salmonella: Negati
e E.coliO157:H7: Ne

4 grams

methods may be used as appropriate.

amendment is not validated but will likely significantly reduce microbial populations of human
athogens (minimum temperature: 300°F (150 °C) for 60 minutes resulting in a moisture content
30% dry weight) and meets that microbial acceptance criteria outlined above, a 45 day interval
between application and harvest is required.

22



Ab

Amendment

Metric/Rationale

Documentation:
e All test results and/or Certificates of
from the grower who is the respo
should also be validated and

Il be documented and available for verification

Rationale:
e The microbial metrics re based on allowable levels from

California state reg , with the addition of testing for E.
nt level of fecal coliform was

day) application interval was deemed appropriate due to
manure must be composted with an approved process and
application interval is observed. Because the 120-day period
e, it was judged that the application interval could be

Soil Amendments Not Containing Animal
Manure

23




Figure 6. Decision Tree for Composted Soil Amendments (SA)

Do current and/or past applications of SA contain
raw or incompletely composted animal manure?

|
v

NO

SA contains only fully composted
animal manure. Verify with com
supplier that the active comp
process follows the guideli
outlined below. Also adjust on-site

active compost produgtion process
to comply with Title 14 CCR, Chapter

3.1, Article 5 guidelines.

The compost supplier should be able
to provide a certificate verifying their
process. Does the compost
ier provide a certificate of

ot available. Samples
may be collected by
pwer or third-party

by an accredited/certified
laboratory.

pile into a 3 x 4 grid and extract 12 equivolume samples.

mit to a certified/accredited laboratory for testing of the following:
— Action level: <1000 MPN/gram

e Test co onella spp. — Action level: Negative <3 per 4 grams

e Test compe . coli O157:H7 — Action level: Negative <1 per 4 grams

Are the microbe levels below the corresponding action levels?

24



Figure 7. Decision Tree for Physically Heat Treated Animal Manure Containing
Soil Amendments (SA)

Does SA contain physically heat treated animal manure that has been
has been validated by a recognized authority?

| y S

v

NO YES
Verify with supplier (and obtain documentation) that Obtain documentation of
the process is either validated by a recognized validated process.

authority or observes the following:
Does the supplier
provide a certificate of

analysis?

e Minimum temp: 300°F (150°C)
e Process duration: 60 min
* Moisture content: <30% dry weight

Does the supplier provide a certificate of
analysis?

ertified/accredited laboratory for testing of the following:
Action level: <10 MPN/gram

ella spp. — Action level: Negative <3 per 4 grams
0157:H7 — Action level: Negative <1 per 4 grams

25



Issue: Nonsynthetic Crop Treatments

Nonsynthetic crop treatments are commonly applied post-emergence for pest and disease
control, greening, and to provide organic and inorganic nutrients to the plant during the
growth cycle. For the purposes of this document, they are defined as any crop input that
contains animal manure, an animal product, and/or an animal by-product that is reasonably
likely to contain human pathogens. Due to the potential for human pathogen contamination,
these treatments should only be used under conditions that minimize the risk for crop
contamination. ‘

THE BEST PRACTICES ARE:

e See Table 4 and Decision Tree (Figure 8) for n and guidance for
nonsynthetic crop treatments used in lettuce
The “Technical Basis Document” (Appendi

develop these metrics.

e Do not use crop treatments that co
produce.

e Retain documentation of all test results spection for a period of at

least 2 years.

tions, storage location,
atest degree practicable
otential human

e Implement manageme
source and quality, transf
that the use of crop treatm
pathogens hazard.

nates the potential for human pathogens
ials, as applicable to regulatory

pment used for crop treatment applications or use effective means
sanitation before subsequent use.

26
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TABLE 4. NONSYNTHETIC CROP TREATMENTS

Treatment Metric/Rationale

Any crop input that contains animal Please see Figure 8: Decision Tree for Use of n Crop Treatments.

manure, an animal product, and/or an .

animal by-product that is reasonably Process Validation

likely to contain human pathogens. e The physical, chemical and/or bi treatment proces sed to render the crop input safe for

application to edible crops mu idated by a recognize ess authority.

Examples include but are not limited to:

e Compost Teas, Target Organism:
e Fish emulsions e Fecal coliforms
e Fish meal e Salmonella spp.
e Blood meal e E. coliO157:H7
e "Bio-fertilizers" commonly used for
pest control, greening, disease Acceptance Criteria:
control, fertilizing. e Fecal coliform

e Salmonella: Neg

ple may be taken by the supplier if trained by the testing laboratory
atory must be certified/accredited by annual review of laboratory protocols based on GLPs by

physical, chemical and/or biological treatment process used to render the crop input safe for
plication to edible crops is validated and meets that microbial acceptance criteria outlined below, no

27



Ab

Treatment

Metric/Rationale

application to edible crops is not validate
45 day time interval between applicati

Documentation:
All test results and/or C
the grower who is the

s for compost are based on allowable levels from

hapter 3.1, Article 5), with the addition of testing for E. coli
rn. A 45-day (as opposed to 120-day) application interval
dle metric design. Raw manure must be composted with
ents before an application interval is observed.
omposted) manure, it was judged that the application




Figure 8. Decision Tree for Nonsynthetic Crop Treatments

Does the crop treatment contain animal products or by-products that
have been produced by a validated process?
(examples include compost teas, fish emulsions, fish meal, blood meal, and

biofertilizers). I

v

NO YES
Obtain documentation of
Does the supplier provide a validated process.

certificate of analysis?
Does the supplier
provide a certificate of
analysis?

N

[

| Microbial Testing
Divide each lot/pile

0 a 3 x 4 grid and extract 12 equivolume samples. Combine
ertified/accredited laboratory for testing of the following:
Action level: <10 MPN/gram

ella spp. — Action level: Negative <3 per 4 grams
0157:H7 — Action level: Negative <1 per 4 grams

3 below the corresponding action levels?

t for fecal colifor
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ISSUE: Machine Harvest

This section addresses harvest and harvest aid equipment used for lettuce/leafy greens that
will be further processed into a ready-to-eat product. Mechanical or machine harvest has
become increasingly prevalent and provides opportunity for increased surface contact
exposure. This includes field cored lettuce operations that use various harvest equipment and
aids. ‘

THE BEST PRACTICES ARE:

o Establish appropriate measures that reduce and tial introduction
of human pathogens at the cut surface during
operations.

e If re-circulated rinse or antioxidant so ke all
practicable precautions to prevent t i
contamination.

e Design equipment to facilitate cleaning
facilitate cleaning and sanitation of equip

Sanitation Standard Operat ec anitation schedule for
machine harvest operations.

ect Contact with Soil during Harvest
tuce/leafy greens, placing or stacking product on soil before the

contaminated arch has demonstrated that microbes, including human pathogens, can
readily attach tocut lettuce/leafy green surfaces (Takeuchi and Frank 2001).

THE BEST PRACTICES ARE:

e Evaluate appropriate measures that reduce and control the potential introduction
of human pathogens through soil contact at the cut surface after harvest (e.g.

30



frequency of knife sanitation, no placement of cut surfaces of harvested product
on the soil, container sanitation, single use container lining, etc.).

e Avoid stacking soiled bins on top of each other.

Issue: Hand Harvest - Transfer of Human Pathogens by Field Workers

Lettuce/leafy greens are handled by harvest crews during harvest in that each lettuce/leafy
greens plant is touched/handled as part of the harvest process. It is possible that persons
working with produce in the field may transfer microorganisms of si nt public health
concern. Workers may be asymptomatic.

THE BEST PRACTICES ARE:

e Use appropriate preventive measures outlined i in appropriate
and effective hand washing, glove use and r of
sanitary field latrines to reduce and contr

o Establish programs that can be used t
food safety policy.

¢ Prohibit eating, drinking or smoking in close
reduce potential for product€entamination.

e Optimize the location and sani i i and hand wash facilities to
facilitate the control and red

e work area and require the use of knife
easily cleaned and sanitized).

contain mi s of significant concern to public health may spread microbial
contamination er production lands or water sources. Of particular attention is
equipment that may come into contact with raw untreated manure, untreated compost, waters
of unknown quality, wildlife or domestic animals, and other potential human pathogen
reservoirs. Higher risk activity may entail the use of this equipment in proximity to or in
areas where it may contact edible portions of lettuce and or leafy greens.
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THE BEST PRACTICES ARE:

o |dentify any field operations that may pose a risk for cross-contamination.
e Segregate equipment used in high-risk operations.

e Use effective means of equipment cleaning and sanitation before subsequent
equipment use in lettuce/leafy greens production, if it was previously used in a
high-risk operation.

e Develop appropriate means of reducing and controllin ssible transfer of
human pathogens to soil and water that may directl t edible lettuce/leafy
green tissues through use of equipment.

Issue: Flooding
Flooding for purposes of this document is defined
with water outside of a grower’s control, that is
of significant public health concern and is rea

owing or overflowi

field
bly likely to contain micr i

ia Firms that Grow, Pack, Process, or Ship
ncy stated that it "considers ready to eat

nce of safety for human food use or

ipliance with the law. Therefore, FDA recommends that such
food supply and disposed of in a manner that ensures they
during harvesting, storage or distribution.

ubject to seizure under the Federal Food, Drug, and Cosmetic
for its introduction or delivery for introduction into interstate

produced U ary conditions whereby it may be rendered injurious to health is
adulterated 02(a)(4) of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. 342(a)
(4))” (US FDA?Z

Avreas that have been flooded can be separated into three groups: 1) product that has come
into contact with flood water, 2) product that is in proximity to a flooded field but has not
been contacted by flood water, and 3) production ground that was partially or completely
flooded in the past before a crop was planted. The considerations for each situation are
described below and presented in Table 5.
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THE BEST PRACTICES FOR PRODUCT THAT HAS COME INTO CONTACT WITH FLOOD

WATER ARE:

See Table 5 for numerical criteria for lettuce and leafy greens production fields
that have possibly come into contact with flood waters. The “Technical Basis
Document” (Appendix 1) describes the process used to develop these metrics.

FDA considers any crop that has come into contact with f
“adulterated” commodity that cannot be sold for huma

ter to be an
mption.
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TABLE 5. FLOODING
When evidence of flooding in a production block occurs.

3z

Practice

Metric/Rationale

Flooding Defined

portion of this document.

The flowing or overflowing of a field with water outside
microorganisms of significant public health conce
fresh produce in that field. Additional discussio

| that is reasonably likely to contain
to cause adulteration of edible portions of
ions for production is provided in the text

s definition and i

Allowable Harvest Distance
from Flooding

Buffer and do not harvest any prod

Verification

Time Interval Before
Planting Can Commence
Following a Flooding Event

Rationale

tion field and indicates soil levels of microorganisms
post. Suitable representative samples should be
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THE BEST PRACTICES FOR PRODUCT IN PROXIMITY TO A FLOODED AREA BUT NOT
CONTACTED BY FLOOD WATER ARE:

e Prevent cross contamination between flooded and non-flooded areas (e.g.
cleaning equipment, eliminating contact of any farming or harvesting equipment
or personnel with the flooded area during growth and harvest of non-flooded
areas).

e To facilitate avoiding contaminated/adulterated produce, arkers
identifying both the high-water line of the flooding an rval 30 feet beyond
this line. If 30 feet is not sufficient to prevent cross ination while turning
harvesting or other farm equipment in the field, u propriate interval.

taken to

conducted prior to planting
and active tillage of the soi
organism ot present. If st indicate soil levels of

nterval betwee looding event, crop planting, and crop
ative soil samples may be utilized to assess relative risk if
1S in indicator microorganisms have occurred within this time

ood waters (e.g., drainage canal, river, irrigation canal,
ial significant upstream contributors of human pathogens at levels

h concern or appropriate indicator microorganisms. Microbial soil

g can provide valuable information regarding relative risks; however,
sampling by itself does not guarantee that all raw agricultural commodities grown
within the formerly flooded production area are free of the presence of human
pathogens.
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IssUE: Water Usage to Prevent Product Dehydration
Lettuce/leafy greens may be sprayed with small amounts of water during machine harvest or
in the field container just after harvest to reduce water loss. Water used in harvest operations
may contaminate lettuce and leafy greens if there is direct contact of water containing human
pathogens with edible portions of lettuce/leafy greens.

THE BEST PRACTICES ARE:

edible portions of

e Due to the timing of application of water that directly co
ial quality (e.g.,

lettuce/leafy greens, assure the water is of appropriat
meets U.S. EPA microbial standards for drinking

standards for drinking water).

e  Establish and implement cleaning a
equipment that will be used in hy

Lettuce/leafy greens are grown in va D oderate weather
conditions. Cool, humid conditions fa ‘ i Takeuchi and Frank

processing.

IssUE: Production Locations - Encroachment by Animals and Urban Settings

Lettuce/leafy greens are generally grown in rural areas that may have adjacent wetlands,
wildlands, and/or parks harboring wildlife. Many wildlife species (deer, pigs, birds, insects,
amphibians and snakes) are known to be potential carriers of human pathogens (Fenlon
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1985). Extensive development in certain farming communities has also created situations
with urban encroachment and unintentional access by domestic animals.

THE BEST PRACTICES ARE:

e See Tables 6 and 7 and Decision Tree (Figure 9) for numerical criteria and
guidance applicable to animal encroachment. The “Technical Basis Document”
(Appendix 1) describes the process used to develop these iCS.

e  Check for local, state, and federal laws and regulations
habitat, restrict removal of vegetation or habitat, or
wildlife deterrent fences in riparian areas or wildli

strategies for discrete production b

e Monitor animal encroachment immedi
periods.

e Evaluate and monitor d ani ctivity in and proximate to
lettuce/leafy greens field
monitoring, pre-plant, pre 2
feral pig, and geese are of p : obial contamination,

make parti efforts to redt ir A e and leafy green produce.

crobial contamination. For example, consider
vater, wildlife harborage, open range lands, non-contiguous

s, etc. Periodically monitor these factors and assess during
assessments as outlined in Tables 6 and 7.

d locations and proximity to wildlife especially if the
k location is isolated from other non contiguous production areas,
foothill locations adjacent to open lands.

eavy wildlife pest activity or evidence of wildlife pest activity (e.g.
of extensive tracks or feces) occurs, consider whether or not to harvest

e If animal intrusions are common on a particular production field, consider
fencing the field to reduce intrusions.

e Train harvest employees to recognize and report evidence (e.g., feces) of wildlife
activity or infestations.
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o Consider controlling risks associated with encroachment by urban development.
Risks may include, but are not limited to, domestic animal fecal contamination of
production fields and harvest equipment and septic tank leaching.

£
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TABLE 6. ANIMAL ACTIVITY IN FIELD (WILD OR DOMESTIC)
When evidence of wild or domestic animal intrusion in a production block occurs.

Issue

Metric Remedial Actions

Evidence of Intrusion

*Growers should check for
local, state and federal
laws and regulations that
protect riparian habitat,
restrict removal of
vegetation or habitat, or
restrict construction of
wildlife deterrent fences in
riparian areas or wildlife
corridors. Growers may
want to contact the
relevant agencies (e.g.,
the Regional Water
Quality Control Board and
state and federal fish and
wildlife agencies) to
confirm the details of
these requirements.

Frequency
e Formal vs. Informal
e Pre Planting, Pre Harvest, and Harvest Assessment

If there is evidence of intrusion, the production
ck must undergo a detailed food safety
ssment by appropriately trained food safety
el (see Glossary) prior to harvest, as

the text of this document.

remedial and corrective actions,
Iting with wildlife and/or domestic
appropriate.

If remedial act annot be formulated that
control or eliminate the identified risk, destroy the
block by disking under the crop.

Equipment used to destroy crop must be cleaned

Variables
e Physical observation of animals in the field

Downed fences

Animal tracks in production block

Animal feces or urine in production block

Eaten plants in production block

Wild Animals of Significant Risk

e Deer and sanitized upon exiting the field.
e Geese Investigate potential causes for intrusion and
e Wild Pigs assess the extent of intrusion and impact on crop

food risk.

Formulate effective corrective actions.

Evidence of intrusion and corrective actions shall
be documented and available for verification for a
period of two years.

Domestic Animals of Signifi
e Cattle
e Goats and

Allowable Harvest
Distance from Evidence
of Intrusion

g Pre-Harvest and Harvest Assessments.

Monitoring
Evaluate a

aterial is found, conduct a food safety assessment using qualified personnel. Do not harvest any
distance of one crop row from the spot of the contamination, unless remedial actions can be found

three foot radius non-harvest area should be applied (e.g., wide areas of wild pig rooting and tracks).
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Issue

Metric |

Remedial Actions

Harvest Assessment

If evidence of animal intrusion into the production block is not disco

e Stop harvest operations.

¢ Initiate an intensified block assessment for evidence of furt
aforementioned actions.

o |[f evidence of intrusion is discovered during productio
of contamination, clean and sanitize the equipmen

e Require all employees to wash and sanitize thei

e If contamination is discovered in harvest contai
sanitized before reuse.

harvest opera
resuming harvest

uch as bins/totes, discard the

ntil harvest operations:

ct and sanitize the container

Verification

e Archive documentation for a period of two years fo
sketched maps, or other means of delineating affect

Rationale

ding event. Documentation may include photographs,
of production fields.

e The basis of these metrics is quali
some signs of intrusion (feces vs. tra
guantitative metrics for these types o

risk from a variety of intrusions. Some animal feces and
re concern that others. Because it is difficult to develop
is considered appropriate for this issue.
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TABLE 7. CROP LAND AND WATER SOURCE ADJACENT LAND USE

Land Use/Water Source Metric Considerations
(Proximal Safe Distance— This distance may be for Risk Analysis*
either increased or decreased depending on risk Risk/Mitigation Factors Increase Decrease
and mitigation factors.) Distance Distance
Composting Operations 400 ft from the edge of crop. J
\/
\/
\/
\/
\/
iversion v
Concentrated Animal 400 ft from the edge of crop. i equate to prevent
Feeding Operations ic ani \
(Medium or Large size, as
defined in 40 CFR 122.23) Topography: Uphill from crop N
Topography: Downhill from crop
Downwind from crop
Upwind from crop N
Opportunity for water run off (creeks,
streams, etc)
Opportunity for soil leaching
Manure Management Program utilized N
Access and review COA for materials in
Non-synthetic Soil question. N
Amendment Pile
Topography: Uphill from crop \
Topography: Downhill from crop \
Downwind from crop N
Upwind from crop J
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Land Use/Water Source

Metric
(Proximal Safe Distance— This distance may be

Considerations
for Risk Analysis*

either increased or decreased depending on risk Risk/Mitigation Factors Increase Decrease
and mitigation factors.) Distance Distance
Opportuni r run off (creeks,
\/
\/
\/
Grazing Lands/Domestic 30 ft from the edge of crop.
Animals/Small AFOs
includes homes with hobby v
farms, and non commercial
livestock) N
: Downhill from crop N
\/
water run off (creeks,
streams,
Opportunity for soil leaching N
Homes or other building 30 ft from the Active leach field: < 10 yrs old N
with a septic leach field.
Active leach field: > 25 yrs old N
Inactive leach field N
Topography: Uphill from crop N
Topography: Downhill from crop N
Physical barriers N
Undisturbed open non om the edge of cr¢ High level of wildlife activity (e.g.
farmed land with evidence amphibians, birds, mammals and reptiles). S
of wildlife
(including wildlife buffer Low level of wildlife activity (e.g.,
strips). amphibians, birds, mammals and reptiles). N

42




Land Use/Water Source

Metric
(Proximal Safe Distance— This distance may be

Considerations
for Risk Analysis*

either increased or decreased depending on risk Risk/Mitigation Factors Increase Decrease
and mitigation factors.) Distance Distance
ination potential: feces
imal size X number N
ces, crop
\/
\/
ers that are adequate to N
e intrusion.
Ponds, Sloughs, Rivers, 30 ft from the edge of crop. | of wildlife activity (e.g.,
Lakes, Wetlands, Creeks, birds, mammals and reptiles). S
mammals and reptiles). \
ntamination potential: feces
deposition potential (animal size X number N
of animals), propensity to carry human
pathogens, feces dispersion.
Evidence of activity = tracks, feces, crop
damage. \
Noise makers (e.g. carbide cannons) deter J
wildlife intrusion.
Fencing/barriers that are adequate to
deter wildlife intrusion. \
Well Head Distance from ).ft separation of unt Topography: Uphill from manure N
Untreated Manure (also gh less distance be sufficient.
see Section 1.1.1 of Topography: Downhill from manure ~
Appendix 2 f(_)r additional Downwind from manure N
well head guidance)
Upwind from manure N
Opportunity for water run off (creeks, N

streams, etc)
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Land Use/Water Source

Metric

(Proximal Safe Distance— This distance may be
either increased or decreased depending on risk

and mitigation factors.)

Considerations
for Risk Analysis*

Surface Water Distance
from Untreated Manure

At least 100 feet separation for sandy soil and 200

feet separation for loamy or clay soil (slope less than

6%; increase distance to 300 feet if slope greater

than 6%) is recommended.

Rationale

e The bases for these distances above

prevent potential cro pntamination fi

Water Quality Control Board an

Risk/Mitigation Factors Increase Decrease
Distance Distance
\/
\/
\/
\/
\/
\/
\/

uthors, contributors, and expert reviewers to
into consideration the 200 foot distance cited in FDA

account to determine appropriate distances, a qualitative assessment of
and surface waters was used to determine appropriate distances. The
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Figure 9. Decision Tree for Conducting Pre-harvest and Harvest Assessment
of Animal Activity in Field (Wild or Domestic)

Preplanting, one week prior to harvest (for pre-harvest assessment) and
during harvesting operations, conduct visual assessment of production
block. Look for:
° Live or dead animals
. Animal tracks — high risk animals include dee‘, wild pigs,
cattle, sheep, or goats
. Downed fences
° Animal feces or urine
. Eaten plants
Is there evidence of animal intrusion in the uction

v

YES

If animal intrusion is suspected (e.g., a broken fence, but
no tracks due to recent rain), food safety assessment
should be performed by qualified personnel. The
following information is important to make a decision
=>| regarding remedial and corrective actions:

e Type of animal

e Extent of intrusion

e Crop area affected
Can remedial action be formulated that controls or
eliminates the identified risk?

YES
Initiate remedial action.

May include:

o [solation of affected area

¢ Elimination of potentially contaminated crops

e Fences or other physical barriers

Investigate potential cause for intrusion:

e Is there water present in the production area? If so, drain/dry
area as much as possible.

e |s the field closer to wooded area than is necessary?

¢ Archive documentation for a period of two years following the
flooding event.

¢ Perform a post-remedial action visual inspection.

Have the measures mitigated the potential risks from

animal intrusion?

I

v

NO
Repeat assessment of
______________ animal intrusion and
possible mitigation
measures.

45



IssUE: Environmental Assessments
This section addresses assessments that shall be completed by all growers within one week
prior to planting and one week prior to harvesting. These two environmental assessments are
intended to identify any issues related to the produce field, adjacent land uses, or wildlife
intrusion that might impact produce quality or cause microbial contaminiion.

THE BEST PRACTICES ARE:

e Within one week prior to planting and one week pri est, perform an
environmental assessment of the production fiel i
these assessments on evaluating the producti

o Assessment of Produce Fie
= Evaluate all produce

ement practice

uct the assessments. Keep completed forms for a period of at least
rs after completion.
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DETAILED BACKGROUND GUIDANCE INFORMATION

REQUIRED REFERENCE DOCUMENTS

1. FDA Guide to Minimize Microbial Food Safety Hazards for Fresh Fruits and
Vegetables (www.foodsafety.gov/~dms/prodguid.html)

2. UFFVA Food Safety Auditing Guidelines: Core Elements of Goad Agricultural

Practices for Fresh Fruits and Vegetables

UFFVA Food Safety Questionnaire for Fresh Fruits and V

4. National GAPs Program Cornell University: Food Safe sonthe Farm: A
Grower Self Assessment of Food Safety Risks

w
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