Control ofListeria monocytogenes,
Alternatives 1, 2, 3

Listeria monocytogenesis a pathogen that is widely distributed in theismmment such as plants, soil,
animal, water, dirt, dust, and silage. Becausaonocytogenes may be present in slaughter animals and
subsequently in raw meat and poultry as well asrdtigredients, it can be continuously introduggd i
the processing environment. The pathogen can ca#siminate food contact surfaces, equipment,
floors, drains, standing water and employees. titiad, the pathogen can grow in damp environments
and can establish a niche and form biofilms inglaeessing environment that are difficult to eliati
during cleaning and sanitizing. Other charactexdstifL. monocytogenes that makes it a formidable
pathogen to control are its heat and salt toleranckits ability to grow at refrigeration temperasiand
survive at freezing temperatures.

The lethality treatment received by processed réagiat (RTE) meat and poultry products generally
eliminatesl.. monocytogenes; however products can be recontaminated by expater the lethality
treatment during peeling, slicing, repackaging, aifetr procedures. Several outbreaks of foodborne
illness resulting in hospitalization, miscarriagtl|birth, and death have been linked to the comsion
of deli meats and hotdogs containingmnonocytogenes. One of the most likely causeslof
monocytogenes contamination in these outbreaks was traced telptisdlity exposure and
contamination by the pathogen. Deli and hotdog petslare examples of RTE meat and poultry
products that receive a lethality treatment to elate pathogens, but are subsequently exposeé to th
environment during peeling, slicing, and repackggiperations. If.. monocytogenesis present on the
equipment used for peeling, slicing or repackagihg,pathogen can be transferred to the produat upo
contact. These products are examples of RTE melgpauitry products that can support the growth of
L. monocytogenes during refrigerated storage. Since RTE productcansumed without further
cooking, if they are contaminated, there is a foilitsi of the occurrence of foodborne illness. The
“FDA/FSIS Draft Assessment of the Relative Risktablic Health from Foodborngsteria
monocytogenes Among Selected Categories of Ready-to-Eat Foodsiwioodsafety.gov/~dms/Imr2-
su.html) indicated that deli meats and hotdogs ¢htise greatest per serving risk of illness/deatimft..
monocytogenes.

RTE meat and poultry processing plants must inctumrol programs fokisteria monocytogenesin

their HACCP plans, Sanitation SOP or prerequisitg@mms to prevent its growth and proliferation in
the plant environment and equipment, and preventitbss-contamination of RTE products. The FSIS
Listeria risk assessmeffttp://www.fsis.usda.gov/OPHS/Imrisk/DraftLm22608fpindicated that the
use of a combination of intervention methods tatimh.. monocytogenes in deli meats exposed to the
environment after the lethality treatment has tteatgst impact on lowering the risk of illness eatth
from L. monocytogenes. The Agency used these risk assessments as resdnmeveloping the
regulations to contrdl. monocytogenesin RTE meat and poultry processing.

The interim final rule for the control dfisteria monocytogenes (9 CFR 430) includes three alternative
approaches that establishments can take in thegsing of RTE meat and poultry products during-post
lethality exposure. Under Alternative 1, an estdiitient applies a post-lethality treatment and an
antimicrobial agent or process to confromonocytogenes. Under Alternative 2, an establishment
applies either a post-lethality treatment or atnaintobial agent or process. In Alternative 3, the
establishment does not apply any post-lethalitgtinent or antimicrobial agent or process. Instiéad,
relies on its sanitation program.
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Alternative 1

Alternative 1 requires the use of post-lethaligatment (which maybe an antimicrobial agent or @ssg

to reduce or eliminate. monocytogenes and an antimicrobial agent or process to suppreésio the
growth of the pathogen. For RTE products that asked and then removed from their cooking bag and
sliced, diced or repackaged, there is a risk afcmmntamination from the equipment, conveyor lzits
the processing environment. These products neked &septically processed and then repackaged under
strict sanitary conditions to prevent contaminafimm L. monocytogenes.

a. Post-L ethality Treatment

Post lethality treatments such as steam pasteiorzdiot water pasteurization, radiant heating laigt
pressure processing have been developed to prevelitinate postprocessing contaminatiorL_by
monocytogenes. RTE products where post-lethality treatments veti@vn by studies to be effective in
reducing the level df. monocytogenes are whole or formed ham, whole and split roast eefey ham,
chicken breast fillets and strips, and sliced hslived turkey, and sliced roast beef.

Post-lethality treatments can be applied as a pokgging treatment, e.g. radiant heating, or at pos
packaging treatments, e.g., hot water pasteurizagteam pasteurization, and high pressure pragessi
Ultra violet treatment can be used either as aletisality treatment or antimicrobial agent or pFes
depending on whether it eliminates, reduces orragses growth df. monocytogenes

Validation of Post-lethality Treatmefte post-lethality treatment that reduces or elatés the
pathogen must be included in the establishment’'€ER plan. The post-lethality treatment must be
validated according to 9 CFR 417.4 as being effedti eliminating or reducing. monocytogenesto an
undetectable level, and the validation should $pélee log reduction or suppression achieved by the
post-lethality treatment and antimicrobial agents.

Antimicrobial Process that Acts also as a PostléthTreatmenfAn example of an antimicrobial process
that controls the growth &f monocytogenesin the post-lethality environment is a lethalityppess that
renders a RTE product shelf stable. Shelf stalddymts are formulated with salt, nitrites and other
additives, and processed to achieve a water actphit and moisture-protein ratio that will redube t

level of L. monocytogenes and other pathogens during processing. In additienlethality treatment
exerts a continuing bactericidal and bacteriostffiect in the product, enabling the product to not
support the growth df. monocytogenes and other pathogens during the shelf life of trapct at

ambient temperatures.

Since products with water activity less than 0.8 nwot support the growth df. monocytogenes and can
sometimes even caukemonocytogenes death, FSIS will consider water activity of <0.853k&e time the
product is packed to be a post-lethality treatnifethiere is a bactericidal effect (death of baetiecells
leading to a reduction in number) in the specifieduct, and the establishment has provided support
documentation to document that the intended effectirs prior to distribution of the product into
commerce. In this case, the antimicrobial proces#dcserve as both a post-lethality treatment and
growth inhibitor. The establishment should haveuoentation on file (e.g., copy of a published r&por
challenge study) to demonstrate the effectiventfzedethality treatment through the shelf lifetioé
product. These shelf stable products can be dedsif Alternative 1 if the requirements for this
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alternative are satisfied. The requirement thargimicrobial process or product formulated with an
antimicrobial agent suppress or limit growth throogt the commercial shelf life means that an
establishment must have validated that the pramefsmulation does what is claimed. These valmtati
records must be available to FSIS. Establishmentt mclude in their HACCP plans the antimicrobial
process used (e.g. drying, cooking/frying, or reimip and the water activity achieved that rendiees
product shelf stable.

b. Antimicrobial Agents or Processes

Antimicrobial agents and processes must supprelgmibthe growth ofL. monocytogenes throughout

the product shelf life i.e., the amount of time gneduct can be stored under specified conditiok a
still remain safe with acceptable quality. Antingibfal agents were shown in research studies taesdu
the levels ol.. monocytogenes. These include lactates and diacetates addee iiotmulation and

growth inhibitors in the immediate packaging matieThese were shown to be effective in the control
L. monocytogenesin RTE products such as hotdogs, bologna, cotansdabnd bratwurst.

Alternative 2

An establishment that identifies its products itefthative 2 must apply either a post lethality timeent

or an antimicrobial agent or process that contiadsgrowth ofL. monocytogenes. Post-lethality
treatments and antimicrobial agents and processessded above in the section on Alternative 1bgan
used for Alternative 2. If an establishment uspsst-lethality treatment, it must have the pogtdéty
treatment in its HACCP plan and the treatment rhastalidated according to 9 CFR 417.4 as being
effective in reducing or eliminatinig monocytogenes specifying the log reduction achieved by the post-
lethality treatment. The effectiveness of the pestality treatment should be verified by testihg t
finished product fot.. monocytogenes, and the verification results should be made avilehFSIS
personnel upon request. FSIS expects the estal@dighimconduct on-going verification of the CCP as
detailed in its HACCP plan. The sanitary condititikely will have a direct bearing on whether ot no
the post-lethality treatment is effective. If ataddishment has a product identified in Alternatdvand
uses a post lethality treatment to contramnonocytogenesin its product, it is not required to test food
contact surfaces in the post-lethality environmalthough it is recommended. However, FSIS most
likely will conduct verification testing less fregutly if the establishment tests food contact sa$afor

L. monocytogenes, or its indicator organismd.i@teria spp. orListeria-like organisms).

Under Alternative 2, an establishment that onlysue® antimicrobial agent or process to coritrol
monocytogenesin its product must have the agent or process dledlun the establishment's HACCP
plan, or sanitation SOP, or other prerequisite @nwg The establishment should have documentation in
its HACCP plan, Sanitation SOP or other preregaigibgram to demonstrate that the antimicrobiahbge
or process, as used, is effective in suppressifighding growth ofL. monocytogenes. The establishment
should document the log levels of the pathogenttietintimicrobial agent or process can suppress an
the length of time under specific temperaturesaysdhat the antimicrobial is effective. The
establishment must validate and verify the effextass of its antimicrobial agent or process inaude

its HACCP plan in accordance with 9 CFR 417.4. Agency expects that the use of post-lethality
treatments or antimicrobial agents and procességravent a significant increase in numbers of
organisms during the product’s shelf life to lewasulting in a public health hazard.
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In addition to the Sanitation SOP required by F&i8Listeria rule requires an additional
sanitation program targetingsteria monocytogenes.

Alternative 3

Under Alternative 3, the establishment does notyappost-lethality treatment or an antimicrobigeat
or process to control the growth lafmonocytogenesin the post-lethality exposed product. An
establishment producing this type of product mosttiol the pathogen in its post-lethality procegsin
environment through the use of sanitation contreasures, which may be incorporated in the
establishment’s HACCP plan, Sanitation SOP or prgsite program.

For this alternative, the establishment must mairganitation in the post-lethality processing
environment in accordance with 9 CFR 416. The a#ait program must provide for testing food
contact surfaces in the post-lethality processieg &0 ensure that surfaces are sanitary and filee o
monocytogenes or its indicator organisms. The testing programusdhanclude the frequency of testing,
identify the size and location of the sample sited include an explanation of why the testing feeguy

is sufficient to ensure that effective controlLofmonocytogenes or its indicator organisms is maintained.
In addition, the establishment should identify teaditions under which the establishment will
implement hold-and-test procedures following a fiesitest forl.. monocytogenes or its indicator
organisms on a food contact surface. Recommengdgdgdrequencies are discussed in the Sanitation
section G VII-1.

Moreover, an establishment that produces a detiymtoor a hotdog product must verify that the
corrective actions that it takes with respect twitaéion after an initial positive test far monocytogenes

or its indicator organisms on a food contact swfiacthe post-lethality processing environment are
effective. The corrective action must indicate stiyat the establishment will take to clean andtigan

the suspected food contact surfaces to eliminatedhtamination. The effectiveness of the correctiv
action can be verified by follow-up testing thatlirdes a targeted test of the specific site orfdbd
contact surface area that is the most likely soaf@mntamination by the organism and other adaiiio
tests in the surrounding food contact surface ase@ecessary. During this follow-up testing, if the
establishment obtains a second positive tedt.foonocytogenes or an indicator organism, the
establishment must hold lots of product that mayeHzecome contaminated by contact with the food
contact surface until the establishment corre@s#nitation problem indicated by the test reduthe

food contact surface is positive formonocytogenes, the affected product lot (product that had direct
contact with the food contact surface) would bestaered adulterated. Affected product (producoodf
contact surface tested positive formonocytogenes) must be recalled, if in commerce, and destroyed o
reworked with a process that is destructivé.afionocytogenes. If the food contact surface is positive for
Listeria spp. orListeria-like organisms (indicator organisms), the affeqisatiucts are not considered
adulterated. Establishments may move productiam fin affected line provided the new production line
does not include the food contact surfaces theedgwositive folL. monocytogenes and the new food and
non-food contact surface areas are tested.

In order to be able to release into commerce ttsedbproduct that may have become contaminated
with L. monocytogenes from the positive food contact surface, the esshablient must sample and test
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the lots forL.. monocytogenes or its indicator organism using a sampling method fsequency that
will provide a level of statistical confidence tleatsures that each lot is not adulterated with

monocytogenes. The ICMSF (International Commission on Microbigikcal Specifications for Foods)

statistical sampling plan is an example of a pleat some establishments have used (Attachment 5).

If the held product tests positive flormonocytogenes, the sampled product lot is considered adulterated

and must be withheld from commerce. The establistimeist destroy the held product, or rework the
held product using a process that is destructive of

L. monocytogenes. The establishment must document the resultseofetsting and the disposition of the

product.

|. General Cleaning and Sanitation Procedures

An example of equipment and processing room cleanging eight steps is outlined below.
Cleaning should be increased and intensified dysargpds of construction.

1.

o U1

Remove waste material. Dry clean equipment, epmvbelts, tables, floors to remove meat particles
and other solid debris. Some equipment such arsland dicers need to be disassembled so that part
can be cleaned thoroughly. Equipment may need tdelamed and sanitized again after re-assembly.

. Wash and rinse floor.
. Pre-rinse equipment (rinse in same directiopraduct flow). Pre-rinse with warm or cold wateless

than 140°F (hot water may coagulate proteins drssis”).

. Clean and scrub equipment. Always use at leasininimum contact time for the detergent/foam.

Written instructions should be provided on the tamaof possible niches and the cleaning method to
use. CAUTION: Live steam for cleaning is not acedpd at this step since it may bake organic matter
on the equipment.

. Rinse equipment (rinse in same direction asymfiiow).
. Visually inspect equipment to identify minute@eés of meat and biological residues (repeat Steysl!

4 if not clean visually or by testing such as WAfiiP bioluminescence).

. Sanitize floor and then equipment to avoid caitating equipment with aerosols from floor cleanin

Care should be taken in using high pressure hasgsaning the floor so that water won't splashton
already cleaned equipment. Use hot water, at &85, for about 10 seconds to sanitize equipment.
Sanitizers (e.g., chlorine, quaternary ammonia) atay be more effective than

steam folL. monocytogenes control. If steam heating equipment in an overagp,tthe target internal
temperature is 160° F and holg for 20-30 min. Rdetaigh-pressure, low volume cleaning equipment

(131°F (55°C) with 20-85 kg/cnpressure and 6- 16 liters/minute) can also be used.

8. Remove excess moisture. This can be done nfedy sad efficiently by air drying. Reduced relativ

humidity can speed the process. Avoid any possHales-contamination from aerosol or splash if a
method other than air drying (e.g., using a squeegdéowel) is used. If cross-contamination is
suspected, repeat steps 4 — 7.
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I1. Determining the Effectiveness of Sanitation Standard Oper ating Procedures (Sanitation
SOPs)

The establishment should determine if the cleaamdjsanitizing procedures it uses are effective by
visual examination or testing or both. Three exasf visual examination or visual examination and
testing are described below.

1. Visual inspection of the equipment and environm¥isual inspection is the minimum means of
determining the effectiveness of the sanitation S@Rcan only detect observable contamination.

a. Before the start of operation, visually vertfiat no meat or product residue is on the equipment,

especially those food contact surfaces and areasridy serve as niches for bacteria,.

b. Record the results of the visual inspection.

c. If any residue is noted, corrective action stidad taken and recorded.

d. The monitoring record should be designed to shiawtrends of insanitary conditions. For example,
if corrective action had to be taken on the fivad days of operation for more than a week, this
indicates a possible problem with cleaning and wdave to be investigated to determine the
source of the problem (e.g., improperly trainedwcom those days, types of products processed).

e. Visually verify that no meat or product residsien the equipment, especially those food contact
surfaces and areas that may serve as niches fiarida@fter post-processing cleanup.

2. Visual inspection and use of ATP bioluminesceesting. Visual verification combined with ATP
testing can determine both observable contaminatimhcontamination from bacteria and
meat/poultry residues that may not be visually ctatdde. The combined methods are more effective
in determining the effectiveness of the sanitaBaP.

a. The ATP test indicates the presence of botrebiacind meat or poultry residues and can be wsed t
verify that no meat or poultry residue is on thaipment, esp. those food contact surfaces and
areas that may serve as niches for bacteria, béfergtart of operation. The ATP test is a rapi te
and results are available immediately.

b. Record the results of the ATP test and visusdéation.

c. If any residue is noted or observed visuallyher ATP test indicates an insanitary condition,
corrective action should be taken and recorded.

d. The monitoring record should be designed to slwwtrends of insanitary conditions. For
example, if corrective action had to be taken anfitst two days of operation for more than a
week, this indicates a possible problem with clegr@ind would have to be investigated to
determine the source of the problem (e.g., impigpeined crew on those days, types of products
processed).

3. Visual inspection and total plate counts (TR@G3ual verification combined with TPC can determine
both observable contamination and the level ofdy@itcontamination. Since TPC results are
available in about 24 hours, and cannot be obtaanéuk time of inspection, its value lies in the
measurement of the level of contamination. Thelleffeontamination may assist the establishment in
determining the source of contamination and thectiffeness of the sanitation SOP.

a. Visually verify that no meat or product residsien the equipment, esp. those food contact ssfac
and areas that may serve as niches for bactef@geltbe start of operation.

b. Use swabs or RODAC plates for sampling food actrgurfaces, non-food contact surfaces (e.g.,
push-button on/off switches for the conveyor beltyd the processing environment.

c. Record the results of the visual inspection.

d. If any residue is noted, corrective action stidag taken and recorded.
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e. Record the TPC when analysis is complete.

f. The monitoring record should be designed to shawtrends of insanitary conditions as determined
by visual inspection or TPC. For example, if cotirezaction had to be taken on the first two days
of operation for more than a week, this indicatpsssible problem with cleaning and would have to
be investigated to determine the source of thelprolfe.g., improperly trained crew on those days,
types of products processed).

g. Visually verify that no meat or product residsi®n the equipment, especially those food contact
surfaces and areas that may serve as niches frida@again after post-processing cleanup.

I11. Traffic Control

Controlling the movement of personnel and raw amigtied products will help prevent cross-
contamination of finished products by raw materéid personnel. The following are steps that can be
taken for traffic control:

1. Establish traffic patterns to eliminate movenfppersonnel, meat containers, meat, ingredients,
pallets and refuse containers between raw andédiproduct areas.

2. Control traffic into and within the RTE areas

a. If possible, use air locks between raw and RiEas

b. Clean, dry floors are preferable to foot baththe point of entry because effective concentratiof
disinfectant are difficult to maintain and may be@a source of contamination.

c. If foot baths are used:

i) Wear rubber or other non-porous boots.

if) Maintain them properly,

i) Solutions should contain stronger concentragi of sanitizer than normally used on equipment

(1) For example, 200 ppm iodophor, 400-800 ppmemary ammonia compound).

(2) CAUTION: Chlorine is not recommended as itde fjuickly inactivated esp. if cleated boots are
used. The accumulation of biological material adttgto the cleats inactivate (or reduce) the
bioavailability of chlorine and make it less efiget Monitor and maintain its strength if used.

iv) Use a minimum depth of 2 inches.
d. Use foam disinfectant spray on floor for peamleolling stock entering the room.

3. Employees should not work in both raw and RTéasy if possible. If they must work in both areas,
they must change outer and other soiled clothiraghaand sanitize hands, and clean and sanitize
footwear.

a. Use different color smocks or helmets for rael BTE areas so the workers and garments in the

raw and RTE areas are readily distinguishable.

b. Remove outer garments (e.g., smocks) when lga&¥irE areas.

4. Do not allow employees who clean utensils andpsgent for raw materials to clean RTE utensils and
equipment, if possible. If not possible, there dtidoe a time separation when utensils for raw
processing/handling are cleaned after RTE. Thestimotlean utensils and equipment for raw materials
must be different than those used to clean RTEsilteaind equipment. In either case, the interd is t
prevent cross contamination of finished product.

5. Do not permit maintenance employees in RTE atadag operations if possible, primarily because
they may cause direct product contamination ortacation if they touch or lay their “dirty”
equipment hands onto food contact surfaces. Ipossible:

a. Consider the need to cease operations until ddaning and sanitizing is done, or
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b. Maintenance personnel must change outer clotmdgany other soiled clothing, use separate tools
for raw and RTE areas (or wash and sanitize taulshands prior to entering RTE areas) and wear
only freshly cleaned/sanitized footwear in suclaare

6. Use separate equipment, maintenance tools andilstfor the RTE and raw areas. If not possibeg
should be a time separation between raw processindling and RTE processing in orderprevent cross
contamination of finished product.

7. Pallets can serve as a source of cross-conttarinapallets for raw materials should not be used

RTE areas or used for finished product.

8. Drains from the “dirty” or “raw” side should nbe connected to those on the “clean” or “cookeédé.s

9.There are instances when small establishmenteotaeparate the raw and cooked areas, or separate
employees handling raw and cooked products by tipgréime. In this case, the establishment should
plan to process cooked products first, then donapdete clean-up (thorough cleaning and sanitizafg)
the processing area, processing and maintenangeregqu, and personnel, and then do the raw
products. The establishment’s Sanitation SOP agid @MP or prerequisite program should address
employee hygiene and traffic control during operatio prevent cross contamination and insanitary
conditions.

10. Eliminate standing water which can facilitdte spread df. monocytogenesinto other areas of the
plant. Sanitizer boluses can be used to sanit@m®lstg water on a continuing basis.

V. Employee Hygiene

Employee hygiene should be the responsibility @ahlibe individual and management. The employee
should be responsible for preventing contaminatioimod products and the management should be
responsible for ensuring the employee is propeaipnéd and maintains good practices.

1. Employee responsibilities and actions shoultliofe:

a. Use a 20 second hand wash, allowing the soaptsuzk in contact with the hands for this period
of time, after using restroom facilities.
b. Wash hands before entering the work area, wésanirlg work area, and before handling product.
c. If gloves are worn:

i. Gloves that handle RTE product must be dispasabl

ii. Dispose immediately and replace if anythingestthan product and food contact

surface is touched.

iii. Dispose of gloves when leaving the processing.
d. Remove outer clothing when leaving RTE areas.
e. Do not wear RTE clothing inside restrooms oeteafas.
f. Do not store soiled garments in lockers.
g. Do not eat in the locker room or store foodoickers because food may attract insects and vermin.
h. Do not store operator hand tools in personddox This equipment must remain in the RTE area
at all times.

2. Management responsibilities should include:

a. Providing hand washing facilities at proper tamzs.
b. Ensuring the employee receives proper hygiesteuction before starting — use of hand soaps and
sanitizers, no-touch dispensing systems, and bwbtlaorway sanitizing systems.
c. Developing a system for monitoring employee éggipractices.
d. Developing a system for tracking the trainirgting, and certification.
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e. Retraining employees before placing back intapction if they are absent from the job or have
failed to follow acceptable hygiene practices. it help ensure that the employees are following
current, acceptable hygiene habits.

V. Sanitizers

Cleaning and sanitizing are vital to any effectbamitation program. Thorough cleaning should be
followed by sanitizing. Generally, the cleaningpsigto remove all waste materials and soils, aed t
sanitizing step is to destroy all microorganismareful consideration should be given to selectiotp b
cleaning and sanitizing solutions. It is importamtise solutions that are compatible with the egeipt
materials, such as stainless steel or heavy ptasticl solutions that are effective in destroyhmgtype

of bacteria commonly associated with the type ofipcts produced in the establishment. Rather than
relying on a single sanitizer, rotating sanitizei help prevent the development of microorganisms
resistant to a particular sanitizer.

The concentration and application processes faraaiitizers approved for use in meat and poultry
establishments. All cleaners and sanitizers comialér available should have at the minimum, the
following information either on the label or avdila on a specification sheet that must accompaay th
product:

a. Product Description

b. To Use — Instructions on how to use the product

c. Properties

d. Safety Information

V1. Sources and Control of Listeria monocytogenes Contamination

Listeria monocytogenes may be introduced into the processing environmgmdmstruction (perhaps the
single most important factor associated with owtksg, the failure to control sanitation procedures,
employee hygiene, movement of supplies and prodactsther entry vectors (Mead, 1999; Perl, 2000).
The bacterium may be brought in by incoming rawdpia, processing environment or by employees. It
can be transferred from coolers, walls, floors,igaent and construction by direct or indirect cahta
with the product.

Prevent contamination of food contact surfacesmadent the formation and growth lof

monocytogenesin a niche, especially in areas after the lethaligp. A niche is a harborage site within the
plant that provides an ideal place fomonaocytogenesto establish and multiply. Factors involved in the
formation of niches include equipment design, aomsion activities, operational conditions that raov
product debris into difficult to clean locationsidashift cleanup, high pressure during cleaningl an
product characteristics that require excessivémin<ertain strains can become established in a
processing environment for months or yearsnonocytogenes can be spread from these sites and re-
contaminate food or food contact surfaces betwieetethality step and packaging.

Frequently clean sites known to supganmonocytogenes using effective cleaning procedures. The
following is a recommended frequency for cleaning aanitizing processing equipment and the plant
environment:
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a. Daily
i. All processing equipment
ii. Floors and drains
iii. Waste containers
iv. Storage areas

b. Weekly
i. Walls

c. Weekly/monthly
i. Condensate drip
ii. Coolers

d. Semiannually
i. Freezers

1. Validate that the cleaning and sanitizing prored are effective.
2. Maintain equipment and repair parts or machitregy manner to prevent food deposits that are not
easily removed with normal cleaning.
3.Implement a microbial sampling program to moniéod detect sources bf monocytogenesin the
environment. Environmental testing is more effextivan product testing alone to monitor and detect
Listeria in the environment. For positive test results, emtdntensified cleaning and other necessary
corrective actions. Follow up with intensified aadgeted testing of implicated sites.
4.Design a sampling scheme to locate a niche befanenocytogenes becomes established.
a. Determine the physical area to sample. Use priperience with processing conditions and
observation of cleaning and sanitizing proceduresemjuipment to determine the most likely
source of contamination. For example, the usegif hiater pressure during cleaning may embed
L. monocytogenesinto parts of the equipment that are hard to ckftactively. The cleaning and
sanitizing procedures also should be monitoredsoi® that the established procedures are being
followed. All surfaces of processing equipment dtidne sampled but with a bias toward those
areas identified as possibly problematic.
b. Take 10 samples per line, with a maximum of&@@es. The samples should include both
food contact and non-food contact surfaces.
c. Review at least the last month of results temiaine trends or to revise sampling scheme.
d. When a problem area is detected, take correatitien on the affected processing line as
opposed to adjacent lines in the area. Targetrdeearresponding to the line associated with the
findings for intensified cleaning. Contaminatiorusually line specific unless a vector in the
system is present (e.g., an employee contaminaiftpla sites; a common surface prior to
splitting the lines is contaminated).

Equipment Design

Selecting the appropriate equipment (e.g., deslgtsfacilitate cleaning and sanitizing, equipnidat
easily dismantled for cleaning, durability) enhackeaning operations and helps to cornitrol
monocytogenes in the plant environment. The following are recomuaed steps to take when selecting
equipment:

1. If possible, develop a team (persons from QuAlgsurance, Sanitation, Maintenance, and Prodhictio
to evaluate equipment before it is purchased ospetific requirements for plant equipment. The
equipment should be easy to clean and sanitizeankiave potentidl. monocytogenes harborage
sites, such as hollow rollers.

2. Have the equipment reviewed by a third-partyeeixip possible.
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11.

12.

13.

Control ofListeria monocytogenes,
Alternatives 1, 2, 3

. Select equipment designed to minimize siteherekterior or interior where. monocytogenes can

grow.

. Select equipment designed to enhance cleaning.
. All areas and parts should be accessible foualasieaning and inspection or be readily disasseunb
. Closed conveyor designs are more difficult &mol Equipment on the processing line should be as

easy to clean as possible.

. Avoid hollow conveyor rollers and hollow framinfihollow material is used, have a continuousdvel

seal instead of caulk.
Select food contact surfaces that are inertogmand non-porous.
Equipment should be self-draining or self-emmyi
. Equipment evaluation
a. Thoroughly clean and sanitize equipment priarsiog in production. Pathogens can live on
surfaces that appear visually clean.
b. Operate the equipment for 90 days, then,
c. Disassemble to normal daily level, then
d. Evaluate visually and microbiologically as tlypiggment is completely disassembled.
Maintain equipment and machinery by adoptimgle@ maintenance schedules.
a. Damaged, pitted, corroded, and cracked equipsientld be repaired or replaced.
i. Repair parts or machinery in a manner to pref@od deposits that are not easily removed with
normal cleaning.
ii. Use separate tools for RTE equipment only. G&amthem before and after each use.
b. If compressed air is used, maintain and regladiee filters regularly.
c. Use lubricants that contain listericidal addifwsuch as sodium benzodtemonocytogenes can
grow in lubricants that are contaminated with fopaditicles.
e. Use the appropriate cleaners and sanitizerarfecces or equipment.
Control the Environment During Constructiopdissible, suspend operations during construction.
Otherwise:
a. Dust from construction can be difficult to détaad control. Therefore, increased monitoring of
product, food-contact surfaces, and the environnsertcommended during and after these disruptive
events.
b. Establish negative air pressure in the constmietrea in order to ensure that air does not flow
from the construction area into the plant.
c. Temporary partitions can be established to ptdke undisturbed areas of the plant from
construction dust and debris.
d. Cover any construction debris when moving ouhefconstruction area.
e. Do not move debris through RTE processing ayeaseas that directly connect to RTE processing
areas, if possible.
f. Schedule construction during non-processing siour
g. Conduct intensified cleaning and monitoringadd contact and environmental surfaces.
Control the Environment After Construction
a. Schedule removal of all construction equipmieatriers, and final debris after production hours.
b. Perform a thorough clean-up and increased siamtsampling at pre-operationinspection.
c. Continue intensified cleaning and monitorindaxdd contact and environmental surfaces until 3
consecutive negative tests on the food contachsesffor 3 consecutive days.
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VII. Verifying the Effectiveness of the Sanitation Program

Establishments can verify the effectiveness of thaitation program by testing food contact su$ac
(FCS) and other relevant environmental surfaceis géction includes a) recommended testing of food
contact surfaces to verify the effectiveness ofstugitation program for each alternative from 9 CFR
430, b) a guide to testing farsteria spp. orListeria-like organisms, c) an example of a hold-and-test
scenario, and d) an example of a Sentinel SiterBnog

1. Food Contact Surface and Environmental Testing
The sampling frequencies for food contact surf&&S) testing suggested below are recommended
minimum frequencies. Sampling is required for Alttives 2 (using antimicrobial agents or
processes only) and 3, and recommended for AligenatThese frequencies should be increased if
there is construction, change in the HACCP plaof ieaks, or other events that could change or
increase the probability of product contaminati®amples should be taken at least 3 hours after the
start of operation or an appropriate time peridadradll parts of the food handling system are
operational because the equipment has to be opeahfor seeding to occur. Establishments can also
develop their own sampling plan based on their atpmrs, or have a processing authority develop a
sampling plan.

Generally, no more than 5 samples may be compdséeause when samples are composited, it
becomes more difficult to trace the source of amntation. In addition, it is recommended that ldee
similar surfaces should be composited (e.g., fadact surfaces with other food contact surfaces,
etc.). The individual locations for the composi#enple should be noted to assist in determining the
site of contamination to facilitate follow-up tesdiin case a positive is obtained. Environmental
samples other than food contact surface samplagdshe sampled by the establishment. This will
also assist the establishment in locating potestiatces of contamination. The establishment is
encouraged to hold all products being tested thitest results are received. This will prevent
exposure of the consumer to a potential food ha&ethining the product being tested also will
eliminate the cost of a recall to the establishment

a. Alternative 1 — Use of a post-lethality treatinemd an antimicrobial agent or process that limits
growth ofL. monocytogenes.

i. Conduct tests of food contact surfaceslfamonocytogenes, Listeria spp., orListeria-like
organisms at least twice a year. This low frequesfagsting is recommended because the post-
lethality treatment and the antimicrobial agent pratess are expected to reduce and inhibit the
growth ofL. monocytogenesin the product.

. Sample at least 1 square foot area for eadaceirif possible.

iii. Record the test results.

iv. If test results are positive for monocytogenes, Listeria spp. orListeria-like or organisms:

(1) Take corrective action (as specified in the HCplan, Sanitation SOP or prerequisite
program), which should include intensified cleanamgl sanitizing.

(2) If the FCS test is positive for monocytogenes, the product in the sampled lot that came in
direct contact with a food contact surface woultlswonmarily be considered adulterated,
because the post-lethality treatment should hage kalidated and thus shown to be effective in
eliminating or reducind.. monocytogenes, and documented in the establishment's HACCP plan.
(3) Record the corrective actions taken.
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(4) Retest the food contact surface.

(5) Repeat corrective action and testing until dempre negative fdr. monocytogenes, Listeria
spp. orListeria-like organisms.

(6) Initiate intensified environmental samplingeaf consecutive positives, because this shows
that the contamination was not eliminated by theemive actions, and that there might be
some other serious problems. FSIS will likely bekiag at the support documentation
following the first positive to see what the esistininent did to justify that the product was

not adulterated, particularly if there is evidenédarborage. Establishments should be on the
preventive and reactive mode.

b. Alternative 2 - Use of a post-lethality treatmenan antimicrobial agent or process that lirgitswth
of L. monocytogenes. i. If a post-lethality treatment is used, condests of food contact surfaces for
monocytogenes, Listeria spp., orListeria-like organisms at least quarterly. This recommerfdegliency
is 2 times that for Alternative 1 because in tlise; the product only receives one of the interopsat
(1) Sample at least 1 square foot area for eathcsy if possible.
(2) Record the test results.
(3) If test results are positive far monocytogenes, Listeria spp. orlListeria-like organisms:
(a) Take corrective action (as specified in the R Jlan, Sanitation SOP or prerequisite
program), which should include intensified cleanamgl sanitizing.
(b) If the FCS test is positive fow monocytogenes, the product that came in direct contact with a
food contact surface would not summarily be considedulterated, because the post-
lethality treatment should have been validatedthnd shown to be effective in eliminating

or reducing.. monocytogenes, and documented in the establishment’s HACCP. plan
(c) Record the corrective actions taken.

(d) Retest the food contact surface.

(e) Repeat corrective action and testing until damare negative fdr. monocytogenes, Listeria
spp., orListeria-like organisms.

(9 Initiate intensified environmental samplingeaf consecutive positives, because this shows
that the contamination was not eliminated by theemive actions, and that there might be
some other serious problems. FSIS will likely bekiag at the support documentation
following the first positive to see what the esistininent did to justify that the product was
not adulterated, particularly if there is evidenfdarborage. Establishments should be on the
preventive and reactive mode

c. Alternative 3 — Use of sanitation control measuand testing to prevent contamination of produitt
L. monocytogenes. (Sampling is required in this case)
i. For establishments that produce non-deli or-hottlog products, tests far monocytogenes,
Listeria spp., orListeria-like organisms should be conducted once a monttafge, small or
very small volume establishments.
ii. For establishments producing deli and hotdagdpcts, tests fdr. monocytogenes, Listeria spp.,
or Listeria-like organisms should be conducted at least fouesi per month per line for large
volume establishments, two times per month perfonesmall volume establishments, and once
per month per line for very small (or low) volumstablishments. FSIS regards production
volume as a more important risk factor than esthhtient’s size and intends to use volume as one
of the primary triggers for when considering itsifreation activity. For now, regarding deli meat
and hotdog operations, FSIS is considering thekipeant between high volume and low volume
to be approximately 1.3 million pounds yearly, asived from the RTE survey
iii. Sample at least 1 square foot area for eactase, if possible.
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Control ofListeria monocytogenes,
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Record the test results.

v. If the first test result of a food contact sedas positive fot..monocytogenes, Listeria spp., or

Vi.

Listeria-like organisms, take correctiveactions (as spetifiethe HACCP plan, Sanitation SOP
or prerequisiteprogram) and record.

If the FCS test is positive fdr. monocytogenes, the product in the sampled lot would be
considered adulterated because of the high pratyatsfiltransfer of the pathogen to the product.

vii. Each time a FCS tests positive, take correctigtion, including intensifiedcleaning and

sanitizing, and retest FCS area.

viii. For establishments producing hotdog or dediatproducts, if the second test result of a food

iX.

contact surface is positive far monocytogenes, Listeria spp. Listeria-like organisms:

(1) Take corrective action (as specified in the HCplan, Sanitation SOP or prerequisite
program), which should include intensified cleanamgl sanitizing.
(2) If the FCS test is positive fow monocytogenes, the product in the sampled lot would be
considered adulterated because of the high pratyadiiltransfer of the pathogen to the product.
(3) Record the corrective actions taken.
(4) Hold the product (see hold-and-test scenardiovband in Attachment 6).
(5) Test product fok. monocytogenes at a rate that provides a level of statistical werfce that
the product is not adulterated.
(6) Conduct follow-up test of the food contact see each day until the test result is negative for
Listeria spp.,Listeria-like organisms.
(7) At the same time, continue to hold each day&lpction lot until the test results for the food
contact surfaces are negative.
(8) If the test results for the product are positier L. monocytogenes,

(a) Destroy the product, or

(b) Re-work the product with a process that isrdesive toL.. monocytogenes.

For establishments producing products othem tiatdogs or deli meats, if the third consecutive
test of food contact surfaces is positivelfmteria spp., orListeria-like organism (sampling is
required in this case):
(a) Take corrective action (as specified in the R Jlan, Sanitation SOP or prerequisite
program), which should include an intensified clegrand sanitizing.
(b) In addition, if the FCS test is positive farmonocytogenes, the product in the sampled lot
would be considered adulterated because of thegrmbability of transfer of the pathogen to the
product.
(c) Record the corrective actions taken.
(d) Hold the product.
(e) Test product fok. monocytogenes.
() Retest the food contact surface.
(9) Repeat corrective action and testing until foodtact surface test results are negativé. for
monocytogenes, Listeria spp., orListeria-like organisms.
(h) If the test results for the product are positior L. monocytogenes,
(i) Destroy the product, or
(i) Re-work the product with a process that istdegive ofL. monocytogenes.

For repeated FCS positives, the establishment dladsib conduct a comprehensive investigation to
determine the cause and source of the contamindtios establishment should:

a. Review the cleaning and sanitizing proceduretyding the types of cleaning agents.
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b. Review traffic control patterns, equipment layand adherence to employee hygiene
procedures.
c. Locate niches
i. Repeated, non-consecutive positives usuallycatdithe presence of a niche or
harborage site fdr. monocytogenes
ii. Increase testing of the positive site includindividual pieces of equipment to locate
the source of the contamination
d. Thoroughly clean and sanitize the individuakgar
i. Intense scrubbing is necessary to breakup twdtie a biofilm.
ii. A change of cleaning or sanitizing solutionsyniee indicated.
iii. Fogging of the equipment or room with a sar@ti such as quaternary ammonium
compounds could be used if problems persist.
e. Reassemble and test again during operationtoatiFCS test negative onconsecutive tests.

At the same time as the comprehensive investigat@nestablishment should examine and review its
HACCP plan, Sanitation SOP or its prerequisite pogwhere the sanitation and testing programs are
included, evaluate and determine if there is arsygseor execution flaw, and modify as necessarg Th
establishment should evaluate the cleaning origamgtprocedure, the method of verifying that the
procedures are performed as prescribed, employgierg/practices, monitoring traffic patterns,
equipment design, or change in processing condition

2. Expected Frequencies of Establishment Verificaliesting of Food Contact Surfaces for
Alternatives 1, 2 and 3
The chart below shows the frequencies of testing fmntact surfaces that establishments in Alterast
1, 2 and 3 should conduct for verification of tiieetiveness of their sanitation program. Estalsfishts
should consider these frequencies when determthimtgvel ofListeria control they believe is prudent in
their establishments based on their operation &tdrital data. Those establishments assuming these
levels of verification testing likely would be seb} to more intense verification activity by FS&ad
their vulnerability regarding the scope of a retikélly is increased in situations where product in
commerce is linked to their establishment. The eafa recall is dependent, in part, upon the lenel
type of documentation that establishment maintainthe on-going effectiveness of their operation.

Food Contact Surface Testing

Higher Frequency Lower Frequency
Alternative 1 > 2/year/line 2/year/line
Alternative 2 > 4/yearl/line 4/yearl/line
Alternative 3
Non-deli, non-hotdogs > 1/month/line | 1/month/line
Deli, hotdogs:
Very Small volume plant > 1/month/line 1/monthdi
Small volume plant > 2/month/line 2/month/line
Large volume plant > 4/month/line 4/month/line
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