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80 Key A Situtations that likely contributed to outbreaks of foodborne diseases when meat or poultry were

Farm/Field Processing
Meat or Poultry Contamination Issues Contamination Issues
=
Q
£ 2 2
X = Principal Factor to Consider §0 = ‘5
v" = Factor to Consider = 3 g
A = Potential Factor to Consider g E 5| § T3
e = Source of contamination, but likely % g &g 20 g
. s = B
to be destroyed during later é’ % = g é e s @
processing = 8 = S = g 8 g
T = Toxin Survives Heat Processes b - & % s| 5 (3 El 3 =
Ndl g &l & 5|5 Y 2 8|5 &l5
EElE|l=| &2 8|28 2| 8|2 2| &2
IR E EEEEEEEEE
S<|<|&|A|3|5|E|E|S|A|E|E|=|E
MEAT
Bacteria
Bacillus anthracis . . A
Clostridium botulinum . .
Clostridium perfringens X | X | A X | A A|A|A|A|A
. & |Escherichia coli STEC/VTEC| o | e | @ oo X VI IX|A
B 8 |Listeria monocytogenes ° o e o | o v X | A
S g
% & |Salmonella o |[eo| e ° o | X | A VIV |A
E § Staphylococcus aureus . ° A A X
—:;"E Yersinia enterocolitica o | o . o | A A| A
o O .
i = |Parasite
20 -
O — |laenia spp. ° A
E Toxoplasma gondii A
Trichinella spiralis A
Virus
Hepatitis A virus X
Norovirus v X
3 5 Bacteria
2 ﬂ_.:) S |Escherichia coli STEC/NTEC| e . A AlA A A
% 2 —é Salmonella [ v A|lV | A|A
35) E W | Listeria monocytogenes ° [ v X | A
© Staphylococcus aureus ° . A Al AV
B Bacteria
g Clostridium botulinum ° [ v
Q
& Staphylococcus aureus . . X
POULTRY
Bacteria
Retorted | Clostridium botulinum ° L4 v
Campylobacter jejuni o | e ° X | X A
B Clostridium perfringens X | X A A|A|A|A|A
3 Listeria monocytogenes o o |0 o | e ° |V X | A
= Salmonella o | e ° X | A VIV |A
Staphylococcus aureus . ° A A X
Cured/
Smoked/ |Staphylococcus aureus . . A A|A |V
Dried
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implicated as vehicles
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82 Key B Situations that likely contributed to outbreaks of foodborne diseases when eggs, milk, or milk

Farm/Field Processing

Contamination
Eggs or Dairy Issues

Contamination Issues

X = Principal Factor to Consider

v = Factor to Consider

A = Potential Factor to Consider

e = Source of contamination, but likely to be
destroyed during later processing

T = Toxin Survives Heat Processes

C = Cooling Water Source of Contamination

Colonized/Infected/

Animal Feces/Manure
Inadequate/Improper Cooling
Cross Contamination
Improper Cleaning of
Equipment

Toxigenic Animals
Manipulation/Spread

Soil/Grass/Mud
‘Worker

Feed

Water

‘Worker

During Cooling
Environment

EGGS
Raw or Heated | Bacteria
Lightly Salmonella X
Salmonella ° o |o ° A
[ ]
°
[ ]

X
<
AN

> >

Heated Staphylococcus aureus
Streptococcus pyogenes

Dried Salmonella

MILK / MILK PRODUCTS

Bacteria

Brucella

Campylobacter jejuni
Escherichia coli STEC/VNTEC
Listeria monocytogenes
Mycobacterium bovis/tuberculosis
Salmonella

Staphylococcus aureus
Streptococcus pyogenes
Yersinia enterocolitica
Escherichia coli STEC/VNTEC
Listeria monocytogenes
Salmonella

Staphylococcus aureus
Yersinia enterocolitica
Salmonella

Staphylococcus aureus
Yersinia enterocolitica

X|[X|X|X
X
X
> (>

Raw

X
X
X
>
>

X
NNNCSERE
>

oo e (X
°

Cooked,
Pasteurized,

and Other
Heat
2l dld

Processes

X[ ]|

Dried

e o000 0|0 0 X XIXXXX|XX|X
X

[
NEEEREERAR
NN
> [ [ > > >

\

>
>

CHEESE

Bacteria

Brucella

Clostridium botulinum
Escherichia coli O157:H7
Listeria monocytogenes
Salmonella

| Staphylococcus aureus
Toxin

Histamine [ [T PP 1]

<

AN 4
X
\
<\

Fermented
ANAYANAN

BUTTER

Bacteria
Whipped Staphylococcus aureus . o | X X
Listeria monocytogenes . . ° X X| v

ICE CREAM

Bacteria
Salmonella ° o |o ° v
Frozen Salmonella Typhi o |V X
Staphylococcus aureus . v
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products were implicated as vehicles

Retail Store/Food Service/Home

Processing

$59201d
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aImyre $s30014 JBOH

Holding/
Storage

SuIpjoH
amjeradwa], 100pINQ/WO0Y

uonerosLyoy ojenbapeuy

Suipjoy j0oH Jododuwy

Contamination

UOSIOJ/IONIOM

juowdinbyg
Jo Surueo[) redoxduy

uonmNsuoddY Juun(g

UOTJRUTIEIUO) SSOID)

Processing

aIn[re,] 2Imny) 1911l

$50001J
SOATAING UIXO] /WSIUESIO

Suneayoy 9renbopeu

(M) Ananoy 1oyep tadoaduy

Juounsnlpy Hd 1odordug

Surjoo) rodoxduuy

Qe $s30014 JBOH

X|A|A|A
X|A|A|A

Holding/Storage

Surpjoq
anjerodwa], J00PINO/WO0Y

A
A

uoneIasLyy enbopeuy

SurpjoH 10H Tedoxduy

[ x [x]

[afaA]
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Key C Situtations that likely contributed to outbreaks of foodborne diseases when fish, shellfish,

Fish/ Seafood

Farm/Field

Processing

Contamination Issues

Contamination Issues

X = Principal Factor to Consider

v" = Factor to Consider

A = Potential Factor to Consider

e = Source of contamination, but likely
to be destroyed during later
processing

T = Toxin Survives Heat Processes

Colonized/Infected/
Toxigenic Animals

Environment/ Climate

Feed

Soil/Grass/Mud

Storage

Sewage
Water

‘Worker

Inadequate/Improper

Cooling

Prolonged Storage

Cross Contamination

Environment

Improper Cleaning of

Equipment

Manipulation/Spread

Use of Contaminated

Water

‘Worker

FISH

Raw

Bacteria

Salmonella

Parasite

Various (such as Anisakis/
Pseudoterranova,
Diphyllobothrium latum
(fish tapeworm))

Retorted

Bacteria

Clostridium botulinum

Toxin

Histamine

Heated

Bacteria

Salmonella

Vibrio cholerae (O1/non
Ol)

Vibrio parahaemolyticus

Toxin

Ciguatoxin

Histamine

Smoked

Bacteria

Clostridium botulinum

Listeria monocytogenes

Salmonella

SIX

Staphylococcus aureus

Dried

Bacteria

Salmonella

Staphylococcus aureus

Salted

Clostridium botulinum

Listeria monocytogenes

Staphylococcus aureus

Fermented

Clostridium botulinum

MOLLUSCS (Clams, Oysters, Mussels)

Raw

Bacteria

Salmonella

Salmonella Typhi

Vibrio cholerae O1

X (X |[»

KX

Vibrio cholerae non-O1

Vibrio parahaemolyticus

N LS

Vibrio vulnificus

XX |[X[X|X|X

XX |X[X|X|[X

X|X|X|X

SIXX| SN[

Toxin

Azaspiracids

Diarrhetic shellfish poison

Domoic acid

Paralytic shellfish poison

XX |[X|X

<J<[«]x

Virus

Hepatitis A virus

Norovirus
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crustaceans or marine mammals were implicated as vehicles

Retail Store/Food Service/Home

Processing
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(continued)
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Key C (continued)

Farm/Field Processing
Fish/ Seafood Contamination Issues Contamination Issues
X = Principal Factor to Consider o w
v = Factor to Consider 3 o § g ° é - § E;;
A = Potential Factor to Consider ;%) g5 - 2 |28 | |& g
e = Source of contamination, but likely | € ici = é g % g = 8 E g
to be destroyed during later % 9 "é ) 2 N % N ?0 é g % é § 8
rocessin, = o| 8 Gl 5|5 g sl & P 5
T ="Pi"oxin Surgvives Heat Processes 5 :?ﬂ E B §0 g« ?gn ‘E f‘s 'q':, g é § E g« 'S g ; g ‘&6
Sela|E|3|3| a5 2|25 & S|A|EQ S5
Heated / Bacteria
Smoked Salmonella o | o . vV A
Staphylococcus aureus o o A A X
Vibrio parahaemolyticus o |o . v A
Listeria monocytogenes . . ° viv] v |A
Toxin
Azaspiracids X | v
Diarrhetic Shellfish Poison| X |V
Domoic Acid X |V
Paralytic Shellfish Poison | X |V
CRUSTACEANS (Crabs, Shrimp, Crayfish, Mudbugs)
Heated/ Bacteria
Smoked Salmonella . . . vV v
Vibrio parahaemolyticus . ° . v A
MARINE MAMMALS
Fermented |Bacteria
Clostridium botulinum [ Te] T 1 [e] [ ] [ ] |
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Retail Store/Food Service/Home

Processing
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Key D Situtations that likely contributed to outbreaks of foodborne diseases when vegetables were

Vegetables

Farm/Field

Processing

Contamination Issues

Contamination Issues

X =Principal Factor to Consider

v" =Factor to Consider

A =Potential Factor to Consider

e =Source of Contamination, but likely
to be destroyed during later
processing

T =Toxin Survives Heat Processes

Colonized/Infected/
Toxigenic Animals

Environment/Climate

Animal Feces/

Manure
Soil/Grass/Mud

Sewage
Water

Worker

Prolonged Storage

Cross Contamination

of Equipment

Water

Manipulation/Spread
Worker

During Cooling
Environment
Improper Cleaning
Use of Contaminated

HERBS/ GREEN ONIONS/PEPPERS (hot and mild)

Raw / |Bacteria

Dried Escherichia coli O157:H7

Salmonella

d1Ld

<

N
<

Shigella

BB

X
X
v

X

Parasite

Cyclospora cayetanensis

[x]

[x][x]

[¥]

Virus

Hepatitis A Virus

[]

[X][x]

[%]

LEAFY GREENS

Raw  [Bacteria

Escherichia coli STEC\VTEC

Listeria monocytogenes

Salmonella

X|X|[X

> (<>

Shigella

NS

dldldls

Parasite

Various (such as
Cryptosporidium and Giardia)

<
<

Virus

Hepatitis A Virus

Norovirus

> >

POTATOES

Heated [Bacteria

[ Clostridium botulinum

SPROUTS

Raw Bacteria

Escherichia coli O157:H7

Listeria monocytogenes

Salmonella

ANLZRS
4l dld

AN 4R

SEIR
> <[>
N

TOMATOES

Raw Bacteria

Salmonella

Shigella

VEGETABLES (all)

Raw Bacteria

Escherichia coli O157:H7

Salmonella

Shigella

<[<]x

Yersinia pseudotuberculosis

X

Parasite

Cyclospora cayetanensis

[A]

[X]x]

[X]

Virus

Norovirus

[]

[]~]

[]

Retorted | Bacteria

Clostridium_botulinum

Staphylococcus aureus

Heated | Bacillus cereus

BEANS/LEGUMES

Heated / | Bacteria

Refried |Bacillus cereus

Clostridium perfringens
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implicated as vehicles

Retail Store/Food Service/Home

Contamination| Holding/Storage

Processing
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A

[X]

[/]
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[x[x]
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Key E Situations that contributed to outbreaks of foodborne diseases when fruits, nuts, spices, grains

Fruits, Nuts, Spices, Grains,

or Mushrooms

Farm/Field

Processing

Contamination Issues

Contamination Issues

A

X =Principal Factor to Consider
v =Factor to Consider

=Potential Factor to Consider

o =Source of contamination, but
likely to be destroyed during
later processing

T =Toxin Survives Heat Processes

Colonized/Infected/
Toxigenic Animals

Animals Access Human

Sewage

Animal Feces/Manure

Feed

Soil/Grass/Mud

Storage

Sewage
Water

‘Worker

Inadequate/Improper Cooling

Storage Conditions

Cross contamination
During Cooling
Environment

Improper Cleaning

of Equipment
Manipulation/Spread

Use of Contaminated Water
Worker

Fruits

BERRIES

Raw

Parasite

Cyclospora
cayetanensis

Virus

Hepatitis A Virus

Norovirus

N[X

MELON

Raw

Bacteria

Escherichia coli
0157:H7

Salmonella

OTHER FRUITS

Raw

Bacteria

Salmonella

[x[a]

>
>
>
>

Virus

Norovirus

[v]x]

V[ | lafx

Fruit/Vegetable Juices

Raw

Bacteria

Escherichia coli
0157:H7

Salmonella

Parasite

Cryptosporidium

a] |

Virus

Hepatitis A Virus

[ [x]

Processed

(Juice

HACCP)

Bacteria

Salmonella

Salmonella Typhi

Virus

Hepatitis A Virus

Heat Processed

(includes
reconstituted)

Bacteria

Clostridium botulinum

Salmonella

Salmonella Typhi

Virus

Hepatitis A Virus
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or mushrooms were implicated as vehicles

Retail Store/Food Service/Home
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Contamination | Holding/Storage| Processing
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(continued)
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Key E (continued)

Fruits, Nuts, Spices, Grains,

Farm/Field

Processing

or Mushrooms

Contamination Issues

Contamination Issues

ED -
X =Principal Factor to Consider = @ §
v" =Factor to Consider g | © - =l
A 22 |E 2|zl & REE
=Potential Factor to Consider g g2z |2 9 % :g E af 'S A é
e =Source of contamination, but :E é g § g g e § S g Eo s
likely to be destroyed during |3 o i P 2 g 3 ‘g‘ 3 g % g ":; g
later processing 2 5= 8= 258 .| 5| 2| 5 2 S EE
T =Toxin Survives Heat Processes| & ‘2] £ S| E|=| 5| 2| | 2|2|S| €| &| E| E| & 8| &| oIZ
< %2 2|2l 3| 2| F| 8| 5| 8| 2| 8| &l 5| 2| =X 5| 2|8
S E|E 3284 2E|E| & 2|0 Al E|E 3|52
NUT/NUT BUTTERS, e.g., Peanuts, Almonds, Pistachios
Raw Bacteria
Salmonella | x| [x[ | [v] [a[a] | [v] [v] v |/] |&
Processed |Bacteria
Salmonella | o | fof | [o] [efe] | [x] [x] x [v] |a
Retorted |Bacteria
Clostridiumbotulinuml | | | | |0| | | | | | | | | | | | |
COCONUT
Dried Bacteria
Salmonella [ x| Ix][ [a[v] [a]a[ [ [x] [v] & [a] [a]
SPICES
Dried/ Bacteria
Fermented | Salmonella | x | Ix| [a[v] [a]a[ [ [x] [v][ v [a] [4]
GRAINS/RICE (Flour)
Raw Bacteria
Escherichia coli
STEC/VTEC X X A
Salmonella X X A AlA v
Toxins
Aflatoxin | [ [Tl [ Ix[ 11 [af []
Heated Bacteria
Bacillus cereus L T PPl il
BREADS/PASTRIES/DONUTS
Processed |Bacteria
Salmonella L L Tl 1 x
Virus
Norovirus v 4 X
Hepatitis A Virus X
PASTA/NOODLE
Processed |Bacteria
Staphylococcus aureus| ° v X
with eggs | Salmonella ° ° ° A A A
MUSHROOMS
Raw Bacteria
Salmonella X X A|X A A
Retorted Clostridium botulinum . A
Staphylococcus aureus LK) X
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Retail Store/Food Service/Home
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Contamination | Holding/Storage| Processing
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Processing
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N
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Key F Situations that likely contributed to outbreaks of foodborne diseases when formulated or

. Farm/Field Processing
Mixed foods P P
Contamination Contamination Issues
X =Principal Factor to Consider 3 o g g § b gl e
v =Factor to Consider % NS § - S| g % £
A =Potential Factor to Consider £ E|l=| 2|2 ElEl=| 8 2| g
o <l 2| 8|2 HEEE: Egle
e =Source of contamination, but 3 o “E’ 2|2z =2 g % gl 8|0
. . Q= < S| O o & =0
likely to be c?estroyed during E §n § é 5 E S| § %.g a 2 . E
later processing % = E 2 =| & § E E sm| g 2 % 5
T =Toxin Survives Heat Processes O&| & 2 |a|2|S|A|E|Es|SD =5
CHOCOLATE
Formulated/ | Bacteria
Blended | Salmonella | o [ o] o [o]a] [a] a [a] x [a]
CUSTARD / CREAM-FILLED PASTRY
Formulated; | Bacteria
Formulated/ | Salmonella v Al A A
Heated Staphylococcus aureus A A X
FROSTING / TOPPING
Formulated/ | Virus
Blended Hepatitis A Virus X
Norovirus A v X
SOUPS / STEW/ GRAVY
Formulated/ | Bacteria
Heated Bacillus cereus A
Clostridium perfringens A A
Salmonella A A A
Staphylococcus aureus A X
RICE-BASED DISHES (Fried rice)
Mixed/ Bacteria
Heated Bacillus cereus | | | | Xl | | | | | | | |
MEAT, VEGETABLE/ CEREAL MIXTURES, e.g., Stir fry, Lasagna, Chinese food, Casseroles
Mixed/ Bacteria
Heated Clostridium perfringens A A A
Salmonella A A A
Staphylococcus aureus A A X
GREEN SALADS WITH PROTEIN, i.e., Vegetable salad with additional processed products, such
as
Bacteria
Campylobacter A
Escherichia coli STEC\ v VI v [ V] A
s |VIEC
= % Salmonella v Vi v | v|] A | A
5 E Shigella A v | X
i .é Parasite
§ 2 Various (suc'h' as o vl
Cryptosporidium and Giardia)
Virus
Hepatitis A Virus v | X
Norovirus A v v | X
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mixed foods were implicated as vehicles

Retail Store/Food Service/Home

Processing
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| x [a] a [a]

[ a |

[ x]

T

X|XT| X

A|l V|V

X

A | A| V| X

A | Al X| X

A [A| V|V

v

A

XT

[ x | [x]r] x

[ [x] x|

[rv] a] |

[ 4]

| a |

[a] a]

A | Al X| X

A | A X| X

A
A

Cobb salad, Taco salad, Salads with meat, fish, dairy or egg ingredients

(continued)
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Key F (continued)

Mixed foods

Farm/Field

Processing

X =Principal Factor to Consider

v" =Factor to Consider

A =Potential Factor to Consider

o =Source of contamination, but
likely to be destroyed during
later processing

T =Toxin Survives Heat Processes

Colonized/Infected/
Toxigenic Animals

Contamination

Contamination Issues

Environment/ Climate
Animal Feces/Manure
Soil/Grass/Mud

Worker

Cross contamination

During Cooling

Environment

Improper Cleaning
of Equipment
Manipulation/Spread

Use of Contaminated

Water
Worker

MIXED SALADS, i.e., Mixes of proteins

&)

L

rains and/or vegetables with most ingredients cooked,

Some Heated
Ingredients

Bacteria

Campylobacter

Escherichia coli STEC\
VTEC

A
v

Salmonella

Shigella

Staphylococcus aureus

Virus

Hepatitis A Virus

Norovirus

A

v

VEGETABL

E SALADS WITH ONLY RAW INGREDIENTS, e.g., Coleslaw, Garden sala

Mixed / Raw With
Portions Heated

Bacteria

Escherichia coli STEC\
VTEC

v

v

Salmonella

v

v

Shigella

Parasite

Various (such as
Cryptosporidium and
Giardia)

Virus

Hepatitis A Virus

Norovirus

COOKIE D

OUGH/CAKE BATTER

Raw

Bacteria

Salmonella

Escherichia coli O157:H7
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Retail Store/Food Service/Home

Processing

$SQ001J SIAIAING
urxoJ,/wsiuesiQ

Suneayay 2renbapeuy

Surjoo) radoxdwy

aIn[re, ssa001J JeoH

SurpjoH aimeradwa],
I00PINQ/WO0Y

a8e10)s paguojoig

[ Uonemsmoy |

9jenbapeuy

SurpjoH 1oy Jedoxduy

Contamination| Holding/Storage

UOSISJ/ISNIOMN

A|A| X

juowdinbyg jo
Surues)) rodoxdwy

v

UONRUIIBIUOD SSOID)

Processing

$SQ001J SOAIAING
urxoJ/wisiuesiQ

Suneayay erenbapeuy

(") nanoy
131epn Jodoxduy

Surjoo) redoxdwy

aIn[re, ssa001d JeoH

Holding/Storage

SurpjoH ainmeradway,
I00PINQ/WO0Y

a8e10)s paguojoig

TONeIos joy
Jrenbopeuy

SurpjoH 1oy Jedoxduy

e.g., Chicken salad, Egg salad, Potato salad, Tuna salad, Pasta salad, Salsa with cooked ingredients

salad, Pico de Gallo, Salsa






