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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Pre-
Production 

Biological Nglg Nglg Low 

Concern that The possibility of If contamination If pathogens 
Site Selection pathogens existing in contaminating occurs, the survive and cases 
and soil, water and applied tender fruit at the probability of the of human 
Preparation amendments will 

contaminate the future 
site selection and 
preparation stage 

pathogens surviving 
to cause consumer 

exposure occur, 
secondary spread 

Including fruit crops.  Pathogens is extremely exposure is between humans 
tillage and could be carried by unlikely. Trees negligible, due to can occur (9, 10, 
application of wind or water from are typically not environmental and and 21).  Some 
any soil adjacent sites (8, 9, cropped until the microbial foodborne 
amendments and 15). fourth year. degradation of pathogens are 
(manure, Pathogens may Although it may pathogens (4, and easily transmitted 
biosolids, include: Listeria, not be impossible, 7). from person-to-
chemical Salmonella spp., the probability of person, (9, 22, 
fertilizer, etc.). Clostridium botulinum, pathogens and 23). While 
Also includes E. coli 0157:H7, persisting from primary exposure 
orchard Cryptosporidium. pre-production may be broadly 
planting and See Appendix A for a through to distributed, 
management list of selected contaminating the secondary spread 
until the trees outbreaks. See fruit would be is expected to be 
produce a Appendix B for a list of negligible. local. 
crop.  Trees pathogens known to 
are not contaminate produce. 
cropped until 
the third or 
fourth season 
after planting. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Low-High Low-Med Nglg Low-Med Nglg 
To reduce risk: 

If infection Direct The No biological Although Determine previous land 
occurs, the healthcare presence of hazards impact could use, especially where 
impact is costs vary biological introduced at be high and land has been recently 
variable, with hazards on this stage of specific data purchased or is rented. 
depending pathogen food crops production are limited, it Consider the potential for 
on the virulence, and the are known to is reasonably adjacent land, or activities 
pathogen individual impact of contaminate certain that in the area, to 
and susceptibility, those food tender fruit. the overall contaminate the site or 
individual. and size of crops on the Knowledge of risk of future crop, via water or 
Symptoms the outbreak. environment plant biological windblown pathogens. 
may vary If an would be physiology, hazard at pre- Apply and incorporate 
from mild outbreak is negligible. industry, and production is manure in the fall. When 
diarrhea traceable to lack of negligible, off-farm biosolids are 
and upset a specific traceable due to the used, a certificate of 
stomach to company or cases provide negligible approval for land 
death (9, industry, the reasonable probability of application from the 
and 68). economic certainty of contamination Ministry of Environment 

impact for the and exposure. (MOE) is required.  An 
that assessment. analysis of the nutrients 
company or applied should be 
industry available from the 
could be applicator.  Use Good 
significant Agricultural Practices 
(23, 26, 27, (GAPs) (29, 30, 31, 32, 
and 28). and 33). 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Pre- Chemicals Nglg Nglg-Low Nglg 
Production 

Concern that Through normal Persons applying Chemicals are 
Site Selection intentionally applied plant growth trees agricultural not conducive to 
and products or chemicals utilize chemicals pesticides in Ontario secondary spread 
Preparation from the environment 

at or near the 
from fertilizer.  As 
trees grow they 

are trained and 
certified. When 

among humans. 

Including production site will absorb unwanted pesticides are 
tillage and contaminate the future chemicals from the applied according to 
application of tender fruit crop. soil, water, and air label instructions, 
any soil While the level of (37). Agricultural residues are unlikely 
amendments chemicals in food is chemicals to exceed allowable 
(manure, quite low, it has been registered for use Maximum Residue 
biosolids, suggested that foods may be applied at Limits (MRLs), as 
chemical are a vehicle of this stage of set by Health 
fertilizer, etc.). exposure to chemicals production (158, Canada. 
Also, includes (35, 40, and 91). and 159). Environmental 
orchard Chemicals used in degradation of 
planting and agricultural chemicals reduces 
management production tend to the likelihood of 
until the trees breakdown in the contamination and 
produce a environment. subsequent 
crop.  Trees There is no fruit at exposure. 
are not this stage and no 
cropped until specific issues 
the third or have been 
fourth season identified. 
after planting. 

5.4 Tender Fruit – Risk Assessment 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Nglg-Med Low Nglg Low-Med Nglg 
To reduce risk: 

The overall 
impact of 
chemicals on 
human health 
is generally 
quite low. 
Chemicals 
are very 
rarely found 
on produce in 
high enough 

Direct 
healthcare 
costs vary 
with the level 
and extent of 
exposure. If 
contamination 
is traceable 
to an 
individual 

At the levels 
at which 
chemicals 
are found in 
food, the 
impact of 
food on the 
environment 
would be 
negligible. 

Studies 
indicate that 
chemicals can 
accumulate in 
produce. 
Specific data 
on how levels 
found in 
produce affect 
human health 

Although 
impact could 
be medium 
and specific 
data are 
limited, it is 
reasonably 
certain that 
the overall 
risk of 

Determine history of land, 
especially for recently 
purchased or rented land. 
Consider potential 
pesticide residues from 
past crops or soil 
contamination from 
previous application of 
amendments such as 
biosolids. Test soil where 

concentrations 
to cause 
acute health 
effects. 
Although the 
effects of 
long-term 
exposure to 
many 
chemicals 
are not well 
known, there 
is evidence 
that exposure 
to certain 
chemicals 
over a long 
period of time 
can cause 

company or 
industry, the 
economic 
impact to 
that 
company or 
industry 
could be 
significant. 
E.g. Alar® on 
apples (43). 

over the long-
term are not 
known. 

environmental 
chemical 
hazards at 
this stage is 
negligible. 

the possibility of 
contamination exists. 
Where off-farm biosolids 
have been used, a 
certificate of approval for 
land application from the 
Ministry of Environment 
(MOE) is required.  An 
analysis of the nutrients 
applied should be 
available from the 
applicator.  Apply 
pesticides according to 
the product labels. 
Ensure only those 
properly trained and 
certified apply pesticides. 

numerous 
health effects 
including 
cancer (35, 
36, 39, 40, 
41, and 42). 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Pre-
Production 

Physical Nglg Nglg Nglg 

Concern that No previous If contamination Physical hazards 
Site Selection extraneous materials issues have been occurs, the are not conducive 
and such as metal, glass, identified with probability of to secondary 
Preparation plastic, etc., may 

contaminate the 
tender fruit. 
Although 

consumer exposure 
is negligible. 

spread among 
humans. 

Including tender fruit crop. extraneous Extraneous material 
tillage and Physical hazards are material may should be detectable 
application of known to cause injury contact the fruit, by eye or hand, and 
any soil (47, 48, and 49). the probability of subsequently not 
amendments See Appendix C for a any physical ingested. 
(manure, list of physical contamination at 
biosolids, hazards. pre-production is 
chemical negligible. 
fertilizer, etc.). 
Also, includes 
orchard 
planting and 
management 
until the trees 
produce a 
crop.  Trees 
are not 
cropped until 
the third or 
fourth season 
after planting. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Nglg-Med Nglg Nglg Low Nglg 
To reduce risk: 

If Direct Although no Experience, Although Be aware of the potential 
contamination 
occurs, the 
impact is 
variable, 
depending 
on the 
physical 
hazard and 
individual. 
Physical 

healthcare 
costs are 
expected to 
be mainly 
negligible.  If 
contamination 
and 
exposure 
occurs and is 
traceable to 

specific 
studies are 
known, the 
impact of 
physical 
hazards in 
any food 
crop on the 
environment 
is 

knowledge of 
industry and 
lack of 
traceable 
cases provide 
reasonable 
certainty of 
the 
assessment. 

specific data 
are limited, 
experience, 
knowledge of 
tender fruit 
production 
and the 
negligible 
probability of 
contamination 

for possible physical 
contamination of tender 
fruit. Use Good 
Agricultural Practices 
(GAPs) when producing 
tender fruit crops. (30, 31, 
32, and 33). 

hazards are 
known to 
cause injury 
(47, and 
48). 

an individual 
company or 
industry, the 
economic 
impact to the 

considered 
negligible. 

and exposure, 
provide 
reasonable 
certainty that 
the overall 

industry or risk of 
company 
may be 

physical 
contamination 

significant. at pre-
production is 
negligible. 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Production Biological Nglg-Low Nglg-Low Low 

Growing the 
Crop 

Concern that the fruit 
crop may be 
contaminated by 

Although the 
possibility of 
contamination 

If tender fruit is 
contaminated, the 
probability of 

If pathogens 
survive and cases 
of human 

Numerous workers, manure, exists and no exposure varies with exposure occur, 
tasks are birds, wildlife, etc., specific studies the pathogen and secondary spread 
performed in while it is growing on are known, length of time until between humans 
the orchard the trees. Flies, contamination of consumption. can occur (9, 10, 
throughout rodents and birds can the fruit is unlikely, Pathogens would be and 21).  Some 
each year. act as vectors for as workers reduced by microbial foodborne 
Trees are contamination (13, 52, generally thin the and environmental pathogens are 
trimmed in the and 70).  Indirect fruit without direct degradation during easily transmitted 
winter and contact may include hand contact (15, the growing season. from person-to-
spring. droppings and manure and 50).  Some Tender fruit has a person, or by the 
Fertilizer, on worker footwear, fruit crops are low pH of 2.8-4.6, fecal to oral route 
herbicides and ladders, hands, and subject to activity which may inhibit (9, 22, and 23). 
crop protection fruit. See Appendix A as the crop pathogen While primary 
materials are for a list of selected matures (53). survivability (17). exposure may be 
applied. The outbreaks. Fruit damaged by broadly 
fruit is thinned See Appendix B for a birds is discarded distributed, 
by hand in list of foodborne and any secondary spread 
June and July. pathogens and contamination is expected to be 
The fruit crop possible vectors. would be local. local. 
may be 
irrigated. 
There may be 
bird and 
wildlife activity 
in the orchard, 
especially as 
the crop 
matures. 

5.8 Tender Fruit – Risk Assessment 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Low-High Low-Med Nglg Low-Med Low 
To reduce risk: 

If infection Direct The Experience Although the Use only chemical 
occurs, the healthcare presence of and impact could fertilizer or if manure is 
impact is costs vary biological knowledge of be high and being used, apply and 
variable with hazards in the industry specific data incorporate in the fall, or 
depending pathogen food crops suggests that are limited, it use only fully composted 
on the virulence, and the although is reasonably manure (OMAF fact sheet 
pathogen individual impact of contamination certain that 95-069).  Provide sanitary 
and susceptibility, those food is possible, the overall hygiene facilities. Require 
individual. and size of crops on the there are no risk of that all workers follow 
Symptoms outbreak. If environment reported biological sanitary practices, 
may vary an outbreak are outbreaks hazards is including proper hand 
from mild is traceable considered traceable to low, due to washing and provide 
diarrhea to a specific negligible. tender fruit. the low information and training in 
and upset company or probability of proper hygiene practices 
stomach, to industry, the contamination (50, 58, 59, and 60). 
extreme economic and exposure Control access to animals 
cases of impact for and the lack and pests, especially 
Hemolytic- that of traceable closer to harvest.  Use 
Uremic company or cases Good Agricultural 
Syndrome industry associated Practices (GAPs) (29, 30, 
(HUS) from could be with tender 31, 32, and 33). 
E. coli significant fruit. 
0157:H7 (23, 26, 27, 
causing and 28). 
death (9). 

5.9 Tender Fruit -  Risk Assessment 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Production Biological Low-Med Low-Med Low 

Growing the 
Crop 

Concern that the water 
used for irrigation and 
for the application of 

Use of 
contaminated 
water for irrigation 

If contamination 
occurs, the 
probability of 

Some pathogens 
are easily 
transmitted 

Water crop protection or application of significant consumer directly from 
material may be pesticides can exposure is low to person-to-person, 

Numerous contaminated with contaminate the medium.  Pathogens or by the fecal to 
tasks are pathogens, which tender fruit crop. from contamination oral route.  When 
performed in could contaminate the The amount of early in the infection occurs, 
the orchard crop (2, 8, 9, and 10). spraying of the production cycle are secondary spread 
throughout See Appendix A for a crop decreases as reduced by microbial among humans 
each year. list of selected the crop reaches and environmental should be 
Trees are outbreaks.  Also see maturity.  High degradation during localized. 
trimmed in the Appendix B for a list of relative humidity the growing season. E.g. Verotoxin-
winter and foodborne pathogens favours the Late contamination producing E coli 
spring. and possible vectors. survival and could survive (VTEC) in 
Fertilizer, spread of bacteria through to households (22). 
herbicides and on plant surfaces, consumption (8, 15, 
crop protection and pathogens and 17). 
materials are may also infiltrate 
applied. The the fruit. E. coli 
fruit is thinned and 
by hand in Cryptosporidium 
June and July. have been found 
The fruit crop in surface water in 
may be Ontario (7, 9, 12, 
irrigated. and 15). 
Irrigation may 
be overhead or 
trickle at the 
base of the 
trees.  There 
may be bird 
and wildlife 
activity in the 
orchard, 
especially as 
the crop 
matures. 

5.10  Tender Fruit  – Risk Assessment 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Low-High Low-Med Nglg Low-Med Low 
To reduce risk: 

The impact Direct Although no Experience Although the Use the best quality water 
would vary healthcare specific and impact could that is available and 
depending costs vary studies are knowledge of be high and potable water when 
on the with known, the the industry specific data possible (62). 
pathogen pathogen presence of suggests that are limited, it Surface-fed water sources 
and the virulence, biological although is reasonably have a greater probability 
individual. individual hazards on contamination certain that of contamination than 
Symptoms susceptibility, food and the is possible, the overall spring-fed water sources. 
may vary and size of impact of there are no risk of this Take steps to reduce the 
from mild outbreak. If that food on reported hazard is low, opportunity for 
diarrhea an outbreak the outbreaks due to the low contamination of the 
and upset is traceable environment associated to medium water source used 
stomach, to to a specific is negligible. with tender probability of (access by animals, buffer 
extreme company or fruit. contamination zones, etc.). Where only 
cases of E. industry, the and exposure, non-potable water is 
coli 0157:H7 economic and the lack available, periodically test 
causing impact for of food to ensure that it meets the 
death (9, that poisoning Canadian Water Quality 
and 21). company or cases Guidelines (63).  If water 

industry associated quality is an issue, reduce 
could be with tender the use of water closer to 
significant fruit. harvest. Use Good 
(23, 26, 27, Agricultural Practices 
and 28). (GAPs) (29, 30, 31, 32, 

and 33). 

5.11  Tender Fruit  - Risk Assessment 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Production Chemical Med-High Nglg-Low Nglg 

Growing the 
Crop 

Concern that the crop 
may become 
contaminated with 

Agricultural 
chemicals 
registered for use 

During the growing 
season microbial 
and environmental 

Chemicals are 
not conducive to 
secondary spread 

Numerous chemicals during crop are routinely degradation reduce among humans. 
tasks are production. While the applied at this the likelihood of 
performed in levels of chemicals in stage of chemical 
the orchard food is usually low, it production (158). contamination at 
throughout has been suggested Contamination harvest. When 
each year. that foods are a may occur where applied according to 
Trees are vehicle of exposure to errors are made in label instructions, 
trimmed in the chemicals (35, and application, pesticide residues 
winter and 36). following product are designed not 
spring. label information, exceed allowable 
Fertilizer, or where Maximum Residue 
herbicides and chemicals not Limits (MRLs) at 
crop protection registered for use harvest, as set by 
materials are are used.  Health Health Canada. 
applied.  Sour Canada regulates Washing fruit prior to 
cherries may chemicals used in consumption may 
be sprayed the production of reduce the 
with Ethrel, food.  In Ontario probability of 
7 to 10 days pesticides users exposure.  Chemical 
prior to harvest are required to be residue monitoring 
to promote properly trained of fruit in Ontario 
ripening.  The and certified (97). indicates that 
fruit is thinned chemical 
by hand in contamination 
June and July. exceeding the 
The fruit crop allowable Maximum 
may be Reside Limits 
irrigated. (MRLs) is unlikely, 
There may be but can occur (45). 
bird and 
wildlife activity 
in the orchard, 
especially as 
the crop 
matures. 

5.12  Tender Fruit  – Risk Assessment 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Nglg-Med Low Nglg Low Nglg-Low 
To reduce risk: 

The overall 
impact of 
chemicals on 
human health 
is generally 
quite low. 
Chemicals 
are very 
rarely found 
on produce in 
high enough 

Direct 
healthcare 
costs vary 
with the level 
and extent of 
exposure.  If 
the 
contaminant 
is traceable 
to a specific 

At the levels 
at which 
chemicals 
are found in 
food, the 
impact of 
this food on 
the 
environment 
is negligible. 

Chemical 
residue 
monitoring 
programs 
indicate a 
very low 
incidence of 
chemical 
residues 
exceeding 

Although the 
impact could 
be medium 
and specific 
data are 
limited, it is 
reasonably 
certain that 
the overall 
risk of this 

Apply pesticides 
according to the product 
label and in accordance 
with Regulation 914 of the 
Pesticides Act.  Ensure 
those only properly 
trained and certified apply 
pesticides.  In Ontario, 
Grower Pesticide Safety 
Course certification is 

concentrations 
to cause 
acute health 
effects. 
Although the 
effects of 
long-term 
exposure to 
many 
chemicals 

company or 
industry, the 
economic 
impact to 
that 
company or 
industry 
could be 
significant 

Maximum 
Residue 
Limits 
(MRLs), as 
set by Health 
Canada. 
Experience, 
knowledge of 
the industry, 

hazard at this 
production 
stage is low, 
due to the low 
probability 
and exposure 

required to purchase or 
apply registered 
pesticides. Follow 
guidelines for the use of 
pesticides in the tender 
fruit section in OMAF 
publication #360, Fruit 
Production 
Recommendations. 

are not well 
known, there 

(43). and lack of 
traceable 

is evidence cases also 
that exposure 
to certain 
chemicals 
over a long 
period of time 

provide 
certainty of 
the 
assessment. 

can cause 
numerous 
health effects 
including 
cancer (35, 
36, 39, 40, 
41, and 42). 

5.13  Tender Fruit  - Risk Assessment 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Production Physical Nglg Nglg Nglg 

Growing the 
Crop 

Concern that 
extraneous materials 
may contaminate the 

No previous 
issues have been 
identified with 

If contamination 
occurs, the 
probability of 

Physical hazards 
are not conducive 
to secondary 

Numerous tender fruit crop. tender fruit.  The consumer exposure spread among 
tasks are Some examples of probability of any is negligible. humans. 
performed in extraneous material physical material Extraneous material 
the orchard are metal, glass, contaminating should be visible to 
throughout plastic, etc. tender fruit is the eye or felt before 
each year. See Appendix C for a negligible. it is ingested. 
Trees are list of physical material 
trimmed in the hazards. 
winter and 
spring. 
Fertilizer, 
herbicides and 
crop protection 
materials are 
applied. The 
fruit is thinned 
by hand in 
June and July. 
The fruit crop 
may be 
irrigated. 
There may be 
bird and 
wildlife activity 
in the orchard, 
especially as 
the crop 
matures. 

5.14  Tender Fruit  – Risk Assessment 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Nglg-Med Nglg Nglg Low Nglg 
To reduce risk: 

If 
contamination 
occurs, the 
impact is 
variable, 
depending 
on the 
physical 
hazard and 
individual. 

Direct 
healthcare 
costs are 
expected to 
be mainly 
negligible.  If 
contamination 
and 
exposure 
occur, and 

The impact 
of physical 
hazards in 
any food 
crop on the 
environment 
is negligible. 

Experience, 
knowledge of 
plant 
physiology, 
and lack of 
traceable 
cases provide 
reasonable 
certainty of 
the 

Although the 
impact is 
negligible to 
medium and 
specific data 
are limited, it 
is reasonably 
certain that 
the overall 
risk of 

Be aware of the potential 
for physical material 
hazards and provide 
information to employees. 

are traceable 
to an 

assessment. physical 
contamination 

individual 
company or 
industry, the 
economic 
impact to the 

at the crop 
growing 
stage, is 
negligible. 

company or 
industry 
could be 
significant. 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Production Biological Low-Med Nglg-Low Low 

Harvesting Concern that tender 
fruit may become 

Tender fruit crops 
are harvested by 

If contamination 
occurs, the 

Some pathogens 
are easily 

Workers contaminated with hand.  Data show probability of transmitted 
harvest fruit by foodborne pathogens that people can significant consumer directly from 
hand.  The fruit during harvest from contaminate exposure is thought person-to-person, 
is picked into workers, equipment produce (31, 50, to be low. The or by the fecal to 
waxed and reusable picking 51, and 55).  Pests probability varies oral route.  When 
cardboard containers. Animals, and rodents could with pathogens and infection occurs, 
baskets that pests, flies, birds, etc., cause the length of time secondary spread 
are reused are known carriers of contamination (52, until consumption. among humans 
numerous pathogens and can 53, and 54). Pathogens could should be limited 
times.  The contact fruit at harvest. Reusable infiltrate the fruit. to the immediate 
baskets filled See Appendix A for a containers could Tender fruit has a households of 
with fruit may list of selected become pH of 3-4.  A low pH those infected. 
be set on the outbreaks. See contaminated could limit the E.g. Verotoxin-
ground or Appendix B for a list of when they are growth of producing E coli 
placed possible pathogens being stored pathogenic (VTEC) in 
immediately on and vectors. between crops; microorganisms (7, households (22). 
a transport when they are 15, 56, and 71). 
vehicle and placed on the 
taken to ground during 
storage.  The harvest; or if 
fruit may be contaminated 
pre-cooled with product is placed 
water, or in them.  While the 
placed into a possibility of 
cooler in field contamination 
containers until exists, there have 
it is washed, been no 
graded and documented 
packed. outbreaks 

traceable to tender 
fruit. 

5.16  Tender Fruit  – Risk Assessment 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Low-High Low-Med Nglg Low-Med Low-Med 
To reduce risk: 

The impact Direct The A specific Although the Pick fruit into clean 
would be healthcare presence of study of fruit impact could containers with known 
variable costs vary biological production be high and history.  Preferably keep 
depending with hazards in and biological specific data any containers off of the 
on the pathogen food crops contamination are limited, it ground.  Inform workers of 
pathogen virulence, is and/or is reasonably the possibility of tender 
and individual considered resultant certain that fruit contamination from 
individual. susceptibility, to have cases of the overall human contact.  All 
Cases could and size of negligible human illness risk of this workers should follow 
range from outbreak. If impact on could not be hazard is low sanitary practices. 
mild an outbreak the found. to medium, Provide staff with 
diarrhea to is traceable environment. Experience due to the low information and training in 
extreme to a specific and to medium proper hygiene practices. 
cases company or knowledge of probability of Provide sanitary hygiene 
resulting in industry, the the industry contamination facilities (58, 59, and 60). 
death (9, economic suggest that and exposure. Employees that are sick 
and 68). impact for although There are no should not contact 

that contamination known produce.  Cool the fruit as 
company or is possible, outbreaks soon as possible after 
industry there are no associated harvest to reduce the 
could be reported with tender possible growth of any 
significant outbreaks fruit in pathogenic organisms 
(23, 26, 27, associated Ontario. and to help maintain fruit 
and 28). with tender quality. Use Good 

fruit. Agricultural Practices 
(GAPs) (29, 30, 31, 32, 33). 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Production Chemical Nglg Nglg-Low Nglg 

Harvesting Concern that fruit may 
become contaminated 

Chemicals are not 
deliberately 

If contamination 
occurs, the 

Chemicals are 
not conducive to 

Workers with chemicals at applied to the probability of secondary spread 
harvest fruit by harvest. product at this consumer exposure among humans. 
hand.  The fruit stage. The would vary with the 
is picked into possibility of chemical and the 
waxed cross- length of time until 
cardboard contamination consumption. 
baskets that when using Excessive chemical 
are reused reusable residue should be 
numerous containers exists, visible. Washing 
times.  The but the probability fruit reduces the 
baskets filled is extremely low. likelihood of 
with fruit may OMAF Food consumer exposure. 
be set on the Inspection Branch 
ground or (FIB) chemical 
placed residue monitoring 
immediately on programs have not 
a transport identified any 
vehicle and problems (45). 
taken to 
storage.  The 
fruit may be 
pre-cooled with 
water, or 
placed into a 
cooler in field 
containers until 
it is washed, 
graded and 
packed. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Nglg-Med Low Nglg Low Nglg 
To reduce risk: 

The overall 
impact of 
chemicals on 
human health 
is generally 
quite low. 
Chemicals 
are very 
rarely found 
on produce in 
high enough 
concentrations 

Direct 
healthcare 
costs vary 
with the level 
and extent of 
exposure. If 
contamination 
is traceable 
to a specific 
company or 
industry, the 

At the level 
at which 
chemicals 
are found in 
food, the 
impact of 
that food on 
the 
environment 
is negligible. 

Studies 
indicate that 
chemicals on 
produce may 
cause illness. 
Experience, 
knowledge of 
the industry, 
lack of 
traceable 
cases, and 

Although 
impact could 
be medium 
and specific 
data are 
limited, it is 
reasonably 
certain that 
the overall 
risk of this 
hazard at this 

Monitor and document 
any chemical use in and 
around the orchard. Use 
Good Agricultural 
Practices (GAPs) (29, 30, 
and 32). 

to cause 
acute health 
effects. 
Although the 
effects of 
long-term 
exposure to 
many 
chemicals 

economic 
impact to 
that 
company or 
industry 
could be 
significant 
(43). 

chemical 
residue 
monitoring, 
provide 
reasonable 
certainty of 
the 
assessment. 

production 
stage is 
negligible, 
due to the 
negligible 
probability of 
contamination 
and low 

are not well 
known, there 
is evidence 

probability of 
exposure. 

that exposure 
to certain 
chemicals 
over a long 
period of time 
can cause 
numerous 
health effects 
including 
cancer (35, 
36, 39, 40, 
41, and 42). 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Production Physical Nglg Nglg Nglg 

Harvesting Concern that glass or 
other extraneous 

No previous 
issues have been 

If contamination 
occurs, the 

Physical hazards 
are not conducive 

Workers materials may identified with probability of to secondary 
harvest fruit by contaminate the fruit. tender fruit. consumer exposure spread among 
hand.  The fruit Although the Experience and is negligible. humans. 
is picked into containers used at knowledge of fruit Extraneous material 
waxed harvest are normally harvest would should be visible to 
cardboard constructed of waxed suggest that the the eye. 
baskets that cardboard or plastic, possibility of 
are reused some wooden or wood physical 
numerous veneer containers may contamination of 
times.  The also be used. Wood fruit by wood 
baskets filled bins or wood veneer splinters, twigs, 
with fruit may baskets could splinter. metal, or glass, 
be set on the Wood splinters could etc., is negligible. 
ground or become lodged in the 
placed fruit.  See Appendix C 
immediately on for a list of physical 
a transport material hazards. 
vehicle and 
taken to 
storage.  The 
fruit may be 
pre-cooled with 
water, or 
placed into a 
cooler in field 
containers until 
it is washed, 
graded and 
packed. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Nglg-Med Nglg Nglg Low Nglg 
To reduce risk: 

If 
contamination 
occurs, the 
impact on 
human 
health 
would be 
variable, 

Direct 
healthcare 
costs are 
expected to 
be mainly 
negligible.  If 
contamination 
and 

The 
presence of 
physical 
hazards in 
any food 
crop and the 
impact of 
that food 

Experience 
and 
knowledge of 
the production 
and handling 
processes 
provide 
reasonable 

Although the 
impact is 
negligible to 
high and 
specific data 
are limited, it 
is reasonably 
certain that 

Be aware of the potential 
for possible physical 
contamination of tender 
fruit.  Inspect picking 
containers before use. 
Know staff to avoid the 
possibility of sabotage. 

depending 
on the 

exposure 
occur and is 

crop on the 
environment 

certainty of 
the 

the overall 
risk of 

physical 
hazard and 

traceable to 
an individual 

is 
considered 

assessment. physical 
contamination 

individual. company or 
industry, the 
economic 

to be 
negligible. 

at harvest is 
negligible. 

impact to 
that 
company or 
industry may 
be 
significant. 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Post Harvest Biological Low-Med Nglg-Med Low 

Washing, 
Grading and 
Packing 

Concern that water, 
workers, pests, 
rodents and 
equipment etc., may 

Tender fruit is 
packed by hand. 
Data show that 
people can 

Although no specific 
tender fruit studies 
are identified, other 
studies indicate that 

If primary 
consumer 
exposure occurs, 
secondary spread 

The fruit is contaminate the fruit contaminate if contamination would be limited 
dumped from at this stage. produce (31, 50, occurs, significant to the immediate 
containers See Appendix A for a 51, 55, 59, and consumer exposure households of 
onto rollers or list of selected 60).  Water, pests is possible. those infected. 
a moving belt. outbreaks.  Also see and rodents (15, Probability varies E.g. Verotoxin-
Certain types Appendix B for a list of 52 and 53), and with pathogens and producing E coli 
of fruit, namely pathogens and equipment etc., the length of time (VTEC) in Ontario 
peaches and vectors. may be potential before consumption. households (22). 
nectarines, sources of Good cold chain 
pass through a produce management and 
washer/de­ contamination. washing the fruit 
fuzzer.  “Peach Although no cases before consumption 
Luster” may be of foodborne may inhibit the 
applied to the illness have been growth of 
surface of traceable to tender pathogens. 
peaches, fruit, Although pathogens 
nectarines, contamination is could infiltrate the 
plums and possible during the fruit, tender fruit has 
pears.  Fruit is washing, grading a pH of 3-4, which 
sized either by and packing may limit the growth 
weight or processes. of pathogenic 
diameter, microorganisms (7, 
graded, and 15, and 56). 
then packed by 
hand into new 
cardboard 
baskets or 
boxes.  A small 
amount of fruit 
is packed into 
wood veneer 
baskets or 
clear plastic 
punnets. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Low-High Low-Med Nglg Low-Med Low-Med 
To reduce risk: 

The impact Direct The Studies of Although the Use potable water 
would be healthcare presence of contamination impact could whenever possible (62). 
variable costs vary biological of ready-to- be high and If water quality does not 
depending with hazards in eat foods and specific data meet standards it must be 
on the pathogen food crops produce are limited, it treated.  Appropriate 
pathogen virulence, is document the is reasonably worker health and 
and the host considered possibility of certain that hygiene programs should 
individual. susceptibility to have biological the overall be implemented and 
Some and size of negligible contamination. risk of this followed.  A facility and 
bacteria can outbreak. If impact on Experience hazard is low equipment sanitation 
be fatal. traceable to the and to medium, program must be 
E.g. E. coli a specific environment. knowledge of due to the low followed.  Pest, rodents 
0157:H7 (9). company or the tender to medium and domestic animals 

industry, the fruit industry, probability of must be controlled. Use 
economic suggest that contamination Good Agricultural 
impact to although and exposure, Practices (GAPs) (29, 30, 
that contamination and the lack 31, 32, and 33). 
company or is possible of 
industry there are no documented 
could be reported outbreaks 
significant outbreaks associated 
(23, 26, 27, associated with tender 
and 28). with tender fruit. 

fruit. 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Post Harvest Chemical Nglg-Low Nglg-Low Nglg 

Washing, 
Grading and 
Packing 

Concern that 
intentionally or 
accidentally applied 
chemicals may 

Although 
chemicals are 
usually not applied 
at this stage, a 

When chemicals are 
on produce, the 
probability of 
significant consumer 

Chemicals are 
not conducive to 
secondary spread 
among humans. 

The fruit is contaminate the fruit vegetable oil, exposure varies with 
dumped from during grading and “Peach Luster,” the chemical and the 
containers packing. may be applied to length of time until 
onto rollers or peaches, consumption. 
a moving belt. nectarines, plums Excessive wax or 
Certain types and pears. chemicals should be 
of fruit, namely Fungicides are visible, and washing 
peaches and usually not applied prior to 
nectarines, at this time. consumption, will 
pass through a Chemicals may be reduce the 
washer/de- used to clean probability of 
fuzzer.  “Peach grading and exposure (38, 39, 
Luster” may be packing 40, and 44). 
applied to the equipment. 
surface of Contamination 
peaches, could occur if 
nectarines, errors are made in 
plums and following product 
pears.  Fruit is label instructions, 
sized either by so accidental 
weight or contamination of 
diameter, the fruit is 
graded, and possible, but 
then packed by unlikely (36, 45, 
hand into new and 74). 
cardboard 
baskets or 
boxes.  A small 
amount of fruit 
is packed into 
wood veneer 
baskets or 
clear plastic 
punnets. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Nglg-Med Low Nglg Low Nglg-Low 
To reduce risk: 

The overall 
impact of 
chemicals on 
human health 
is generally 
quite low. 
Chemicals 
are very 
rarely found 
on produce in 
high enough 
concentrations 
to cause 
acute health 
effects. 
Although the 
effects of 
long-term 
exposure to 
many 
chemicals 

Direct 
healthcare 
costs vary 
with the level 
and extent of 
exposure. If 
contamination 
is traceable 
to a specific 
company or 
industry, the 
economic 
impact for 
that 
company or 
industry 
could be 
significant. 
E.g. Alar® on 

At the levels 
at which 
chemicals 
are found in 
food, the 
impact of 
that food on 
the 
environment 
is negligible. 

A specific 
study of 
chemical 
contamination 
of tender fruit 
could not be 
found and no 
previous 
issues are 
identified. 
Knowledge of 
the industry 
and lack of 
traceable 
cases provide 
reasonable 
certainty of 
the 
assessment. 

Although 
impact could 
be medium 
and specific 
data are 
limited, it is 
reasonably 
certain that 
the overall 
risk of this 
hazard at 
grading and 
packing is 
low, due to 
the low 
probability of 
contamination 
and exposure. 

Carefully monitor all 
chemical products, 
ensuring that all label 
requirements are followed 
on any chemical products 
used. Use Good 
Agricultural Practices 
(GAPs) (29, 30, 31, 32, 
and 33). 

are not well apples (43). 
known, there 
is evidence 
that exposure 
to certain 
chemicals 
over a long 
period of time 
can cause 
numerous 
health effects 
including 
cancer (35, 
36, 39, 40, 
41, and 42). 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Post Harvest Physical Nglg Nglg Nglg 

Washing, 
Grading and 
Packing 

Concern that 
extraneous materials 
could contaminate the 
tender fruit during 

No previous 
issues with fruit 
have been 
identified. 

If contamination 
occurs, the 
probability of 
consumer exposure 

Physical hazards 
are not conducive 
to secondary 
spread among 

The fruit is washing, grading and Extraneous is negligible. humans. 
dumped from packing.  The material could fall Extraneous material 
containers possibility of breakage on the product or should be visible to 
onto rollers or of overhead lighting in grading the eye.  The fruit 
a moving belt. the fruit grading and equipment. The would be individually 
Certain types packing area is a possibility of contaminated and 
of fruit, namely concern.  Extraneous physical material not in large 
peaches and material could include remaining in the numbers. 
nectarines, glass, wood, metal, product is 
pass through a etc.  See Appendix C possible, but 
washer/de- for a list of physical remote.  Any 
fuzzer.  “Peach material hazards. extraneous 
Luster” may be contamination 
applied to the should be 
surface of localized. The 
peaches, probability of 
nectarines, contamination is 
plums and negligible. 
pears.  Fruit is 
sized either by 
weight or 
diameter, 
graded, and 
then packed by 
hand into new 
cardboard 
baskets or 
boxes.  A small 
amount of fruit 
is packed into 
wood veneer 
baskets or 
clear plastic 
punnets. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Nglg-Med Nglg Nglg Low Nglg 
To reduce risk: 

If Direct The No previous Although the Be aware of the potential 
contamination 
occurs, the 
impact is 
variable, 
depending 
on the 
physical 
hazard and 
individual. 
Physical 
hazards are 
known to 
cause injury 
(47, and 
48). 

healthcare 
costs are 
expected to 
be mainly 
negligible.  If 
contamination 
and 
exposure 
occur, and 
are traceable 
to an 
individual 
company or 
industry, the 
economic 

presence of 
physical 
hazards in 
any food 
crop and the 
impact of 
that food on 
the 
environment 
is 
considered 
to be 
negligible. 

issues have 
been 
identified. 
Experience 
and 
knowledge of 
the grading 
and packing 
processes, 
provide 
reasonable 
certainty of 
the 
assessment. 

impact is 
negligible to 
high and 
specific data 
are limited, it 
is reasonably 
certain that 
the overall 
risk of 
physical 
contamination 
at this stage 
is negligible. 

for possible physical 
contamination of tender 
fruit.  Eliminate any glass 
from the grading and 
packing area.  Protect 
overhead lighting with 
shatterproof shields. 
Know your employees 
and be aware of possible 
sabotage.  Use Good 
Agricultural Practices 
(GAPs) (30, and 31). 

impact to the 
company or 
industry 
could be 
significant. 

5.27  Tender Fruit  - Risk Assessment 



______________________________________________________________________________________________         

Food Safety Risk Assessment  OMAF Food Inspection Branch 
Foods Of Plant Origin                                             December 2001 

Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Post Harvest Biological Low Nglg-Med Low 

Storage Concern that the fruit 
in storage may 

Tender fruit is 
stored for short 

If contamination 
occurs in storage, 

If contaminating 
pathogens 

(including 
pre-cooling) 

become contaminated 
with biological 
pathogens.  Animals, 

periods of time. 
The fruit is 
containerized. 

consumer exposure 
is possible. 
Probability varies 

survive and cases 
occur, depending 
on the pathogen, 

At this stage pests and rodents Localized with pathogens, secondary spread 
fruit may be could contact the contamination length of time prior between humans 
pre-cooled with stored fruit. Moisture from the sources to consumption, and is possible, but 
water, or dripping from the listed is possible washing. limited to the 
placed into a cooling unit onto fruit (52, 53, 54, and Pathogens could immediate 
cooler in field could cause 72).  Water used infiltrate the fruit. household. 
containers until contamination (54). for pre-cooling or Tender fruit has a E.g. Verotoxin­
it is washed, There is a possibility chilling may be a pH of 3-4, which producing E coli 
graded and of cross-contamination source of may limit the growth (VTEC) in 
packed into of fruit in storage. contamination (8, of pathogenic households (22). 
retail Re-circulated water for 9, 12, and 15). microorganisms (7, 
containers. pre-cooling or chilling 15, 56, and 71). 
After the fruit is fruit is a concern as a 
packed it is possible point of 
returned to the contamination. See 
cooler prior to Appendix A for a list of 
shipping. selected outbreaks. 

See Appendix B for a 
list of foodborne 
pathogens and 
possible transmission 
vectors. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Low-High Low-Med Nglg Low-Med Nglg-Low 
To reduce risk: 

If infection Direct The impact A specific Although Implement and maintain 
occurs, the healthcare of biological study of impact could an animal/pest control 
impact is costs vary hazards in tender fruit be high and program in storage areas. 
variable, with any food contamination there are no Clean, maintain and 
depending pathogen crop is and resultant specific data, monitor condenser and 
on the virulence, considered cases of it is storage areas. 
pathogen individual to have human illness reasonably Use Good Agricultural 
and susceptibility negligible could not be certain that Practices (GAPs) (29, 30, 
individual. and size of impact on found. the overall 31, 32, 33, and 50). 
Symptoms outbreak (2). the Experience, risk of this 
could range If an environment. knowledge of hazard is low, 
from mild outbreak is the tender due to the low 
diarrhea traceable to fruit industry probability of 
and upset a specific and lack of contamination 
stomach, to company or traceable and the lack 
extreme industry, cases of outbreaks 
cases of direct associated associated 
death (9, economic with tender with tender 
and 68). impact to that fruit provide fruit. 

company or reasonable 
industry certainty of 
could be the 
significant assessment. 
(23, 26, 27, 
and 28). 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Post Harvest Chemical Nglg Nglg-Low Nglg 

Storage Concern that 
chemicals could 

Chemicals are not 
applied at this 

If contamination 
occurs, the 

Chemicals are 
not conducive to 

(including 
pre-cooling) 

contaminate fruit 
during storage. 
Although no chemicals 

stage.  If 
contamination 
occurs, it would be 

probability of 
consumer exposure 
varies with the 

secondary spread 
among humans. 

At this stage are intentionally local and chemical and 
fruit may be applied at this stage, contained (64). individual.  Chemical 
pre-cooled with chemicals may be residues should be 
water, or present from climate visible. The 
placed into a control equipment, probability is 
cooler in field cleaners, and considered 
containers until disinfectants, etc. negligible (39, 44, 
it is washed, and 53). 
graded and 
packed into 
retail 
containers. 
After the fruit is 
packed it is 
returned to the 
cooler for 
storage prior to 
shipping. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Nglg-Med Low Nglg Low Nglg 
To reduce risk: 

The overall 
impact of 
chemicals on 
human health 
is generally 
quite low. 
Chemicals 
are very 
rarely found 
on produce in 
high enough 

Direct 
healthcare 
costs vary 
with the level 
and extent of 
exposure. If 
the 
contaminant 
is traceable 
to an 

Although 
there are no 
specific 
studies, the 
presence of 
chemical 
hazards in 
food and the 
impact of 
that food on 

The Food 
Inspection 
Branch (FIB) 
food safety 
monitoring 
programs 
indicate a 
very low 
incidence of 
chemical 

Although the 
impact is 
negligible to 
medium and 
specific data 
are limited, it 
is reasonably 
certain that 
the overall 
risk of 

Monitor the use of all 
chemicals that could 
potentially contact the 
tender fruit while in 
storage or being cooled. 
Use only products 
registered for use and 
follow label instructions. 
Be aware of the potential 
for possible chemical 

concentrations individual the residues on chemical contamination of tender 
to cause 
acute health 
effects. 
Although the 
effects of 
long-term 
exposure to 
many 
chemicals 

company or 
industry, the 
economic 
impact to 
that 
company or 
industry may 
be 

environment 
is negligible. 

tender fruit. 
Knowledge of 
the industry 
and lack of 
traceable 
cases, 
provide 
reasonable 

contamination 
of tender fruit 
in storage is 
negligible. 

fruit while in storage. 

are not well 
known, there 
is evidence 
that exposure 

significant. 
E.g. Alar® on 
apples (43). 

certainty of 
the 
assessment. 

to certain 
chemicals 
over a long 
period of time 
can cause 
numerous 
health effects 
including 
cancer (35, 
36, 39, 40, 
41, and 42). 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Post Harvest Physical Nglg Nglg Nglg 

Storage Concern that fruit may 
become contaminated 

No previous 
issues have been 

If contamination 
occurs, the 

Physical hazards 
are not conducive 

(including 
pre-cooling) 

with physical material. 
Overhead lighting 
shattering onto fruit is 

identified with fruit. 
Extraneous 
material could fall 

probability of 
consumer exposure 
is negligible. 

to secondary 
spread among 
humans. 

At this stage a concern. on the product, but Extraneous material 
fruit may be Extraneous materials the possibility of it should be visible to 
pre-cooled with include glass, wood, embedding itself in the eye or felt and 
water, or metal, and plastic, etc. the product is very removed prior to 
placed into a See Appendix C for a low.  The fruit is consumption. 
cooler in field list of physical material packed in 
containers until hazards. containers and 
it is washed, any physical 
graded and contamination of 
packed into fruit would be 
retail localized, thus the 
containers. probability of 
After the fruit is contamination is 
packed, it is negligible. 
returned to the 
cooler for 
storage prior to 
shipping. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Nglg-Med Nglg Nglg Low Nglg 
To reduce risk: 

If Direct The No previous Although the Overhead lights should be 
contamination 
occurs, the 
impact is 
variable 
depending 
on the 
physical 
hazard and 
individual. 

healthcare 
costs are 
expected to 
be mainly 
negligible.  If 
contamination 
and 
exposure 
occur, and 

presence of 
physical 
hazards in 
food crops 
and the 
impact of 
that food on 
the 
environment 

issues have 
been 
identified. 
Experience 
and 
knowledge of 
the industry 
provide 
reasonable 

impact is 
negligible to 
medium and 
specific data 
are limited, it 
is reasonably 
certain that 
the overall 
risk of 

shielded.  Be aware of the 
potential for physical 
contamination of tender 
fruit while in storage. 
Use Good Agricultural 
Practices (GAPs) (30, and 
31). 

Physical 
hazards can 

are traceable 
to an 

is negligible. certainty of 
the 

physical 
contamination 

cause injury 
(47, and 
48). 

individual 
company or 
industry, the 

assessment. at storage is 
negligible. 

economic 
impact to 
that 
company or 
industry may 
be 
significant. 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Post Harvest Biological Nglg-Low Nglg-Med Low 

Transportation 
and 
Distribution 

Concern that 
transportation of fruit 
in open trucks or in 

Tender fruit is 
packed in baskets 
in masters on 

If contamination 
occurs during 
transport, consumer 

Some pathogens 
are easily 
transmitted from 

Washed and 
graded fruit is 
packed in new 
containers and 
transported 
from farms to 
the shipper 
platform. 

vans may lead to 
contamination of the 
fruit.  Transportation of 
fruit in common carrier 
vans could lead to 
cross-contamination, 
due to multiple uses of 
the vans.  Tender fruit 
could be carried with 

skids.  A small 
amount of fruit is 
packed in bulk 2/3 
bushel boxes. 
Very little fruit is 
exposed during 
transport. 
Although 
contamination is 

exposure is 
possible.  Probability 
varies with 
pathogens, length of 
time prior to 
consumption, and 
washing. 
Pathogens could 
infiltrate the fruit. 

person-to-person, 
or by the fecal to 
oral route.  If 
consumers are 
exposed, 
secondary spread 
may be limited to 
the immediate 
families of those 

Transport 
trucks are 
either open 
platform or 
enclosed van. 
Loads are 
assembled at 
the shipper 

non-food products on 
mixed loads, also 
leading to 
contamination. 
Improper cold chain 
management during 
transportation could 
also result in 

possible, the 
probability of 
contamination 
would be 
negligible to low. 

Tender fruit has a 
pH of 3-4, which 
could limit the 
growth of 
pathogenic 
microorganisms (7, 
15, 56, and 71). 

infected. 
E.g. Verotoxin-
producing E coli 
(VTEC) in 
households (22). 

platform and 
transported to 
wholesalers 
and retailers. 

conditions that may be 
conducive to pathogen 
growth. 

Enclosed vans 
are commonly 
used to 
transport the 
fruit from the 
dealer to 
distribution 
centers or 
stores. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 
Low-High Low-Med Nglg Low-Med Nglg-Low 

To reduce risk: 
If Direct The Although Although Use clean transport 
contamination healthcare presence of evidence impact could vehicles.  Maintain a log 
occurs, 
impact is 
variable, 
depending 
on the 
pathogen 
and 
individual. 
Pathogens 

costs vary 
with 
pathogen 
virulence, 
individual 
susceptibility 
and size of 
the outbreak. 
If an 

biological 
hazards in 
food crops 
and the 
impact of 
these foods 
on the 
environment 
are 

suggests that 
contamination 
could occur, 
there are no 
reported 
outbreaks 
associated 
with tender 
fruit 

be high and 
specific data 
are limited, it 
is reasonably 
certain that 
the overall 
risk of this 
hazard at this 
stage of 

of previous transport 
vehicle uses.  Consider 
the potential for foodborne 
pathogens on other 
products being shipped in 
the same vehicle. 
Maintain proper 
temperatures during 
transport. 

can cause 
fever, 
vomiting, 
fatigue, and 
in extreme 
cases death 

outbreak is 
traceable to 
a specific 
company or 
industry, the 
economic 

considered 
negligible. 

contaminated 
during 
transport. 

production is 
low, due to 
the low 
probability of 
contamination 
and the lack 

Consider covering product 
delivered from the farm on 
open trucks. 

(9, and 68). impact for of traceable 
that cases of 
company or tender fruit 
industry contaminated 
could be during 
significant transport. 
(23, 26, 27, 
and 28). 

5.35  Tender Fruit  - Risk Assessment 



______________________________________________________________________________________________         

Food Safety Risk Assessment  OMAF Food Inspection Branch 
Foods Of Plant Origin                                             December 2001 

Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Post Harvest Chemical Nglg Nglg-Low Nglg 

Transportation 
and 
Distribution 

Concern that chemical 
contamination of fruit 
could occur during 

Chemicals are not 
deliberately 
applied at this 

If contamination 
occurs, the 
probability of 

Chemical 
contamination is 
not conducive to 

Washed and 
graded fruit is 
packed in new 
containers and 
transported 

transportation. 
Although chemicals 
are not intentionally 
applied to the fruit 
during transportation, 
unintentional chemical 

stage.  Tender fruit 
is contained in 
cardboard boxes 
and masters.  If 
contamination of 
the containerized 

consumer exposure 
is low.  Higher levels 
of chemical 
contamination 
should be visible. 

secondary spread 
among humans. 

from farms to 
the shipper 
platform. 
Open platform 

contamination could 
occur. 

fruit occurs, it 
would be very 
localized, due to 
the limited amount 

trucks or 
enclosed vans 
are normally 

of exposed fruit. 
The probability of 
chemical 

used. Loads contamination 
are assembled 
at the shipper 
platform and 

occurring is 
negligible to low. 

are transported 
to the 
wholesalers 
and retailers. 
Enclosed vans 
are commonly 
used to 
transport the 
fruit from the 
dealer to 
distribution 
centers or 
stores. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Nglg-Med Low Nglg Low Nglg 
To reduce risk: 

The overall 
impact of 
chemicals on 
human health 
is generally 
quite low. 
Chemicals 
are very 
rarely found 
on produce in 
high enough 

Direct 
healthcare 
costs will 
vary with the 
level and 
extent of 
exposure. If 
the 
contaminant 
is traceable 

At the levels 
at which 
chemicals 
are found in 
food, the 
impact of 
those foods 
on the 
environment 
would be 

Although a 
specific study 
of chemical 
contamination 
of produce 
during 
transportation 
could not be 
found, 
knowledge of 

Although the 
impact could 
be medium 
and specific 
data are 
limited, it is 
reasonably 
certain that 
the overall risk 
of this hazard 

Monitor the use of all 
chemicals that could 
potentially contact the fruit 
while in transit. Only use 
registered products and 
follow label instructions. 

concentrations 
to cause 
acute health 
effects. 
Although the 
effects of 
long-term 
exposure to 
many 
chemicals 

to a specific 
company or 
industry, the 
economic 
impact to 
that 
company or 
industry 
could be 

negligible. the industry, 
and lack of 
traceable 
cases provide 
reasonable 
certainty of 
the 
assessment. 

at this activity 
is negligible 

are not well 
known, there 
is evidence 

significant 
(43). 

that exposure 
to certain 
chemicals 
over a long 
period of time 
can cause 
numerous 
health effects 
including 
cancer (35, 
36, 39, 40, 
41, and 42). 
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Activity Hazard/ Concern Risk Characterization 
Probability

(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Post Harvest Physical Nglg Nglg Nglg 

Transportation 
and 
Distribution 

Concern of fruit 
contamination by 
extraneous materials 

No previous issues 
have been identified 
with tender fruit. 

If contamination 
occurs, the 
probability of 

Physical hazards 
are not conducive 
to secondary 

Washed and 
graded fruit is 
packed in new 
containers and 
transported 
from farms to 
the shipper 

during transportation. 
These materials could 
be metal, glass, plastic, 
etc.  See Appendix C 
for a more complete list 
of physical hazards. 

Fruit is contained in 
boxes and baskets 
in masters.  The 
probability of any 
physical material 
contaminating the 
fruit is negligible. 

consumer 
exposure is 
negligible. 
Extraneous 
material should 
be visible to the 
eye. 

spread among 
humans. 

platform.  Open 
platform trucks 
or enclosed 
vans are 
normally used. 
Loads are 
assembled at 
the shipper 
platform and 
are transported 
to the 
wholesalers 
and retailers. 
Enclosed vans 
are commonly 
used to 
transport the 
fruit from the 
dealer to 
distribution 
centers or 
stores. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Nglg-Med Nglg Nglg Low Nglg 
To reduce risk: 

If 
contamination 
occurs, the 
impact is 
variable, 
depending 
on the 
physical 
hazard and 
individual. 

Direct 
healthcare 
costs are 
expected to 
be mainly 
negligible.  If 
contamination 
and 
exposure 
occur and 
are traceable 
to an 

Although no 
specific 
studies are 
known, the 
impact of 
physical 
hazards in 
any food 
crop on the 
environment 
is 
considered 

Experience 
and 
knowledge of 
production 
and transport 
processes 
provide 
reasonable 
certainty of 
the 
assessment. 

Although the 
impact is low 
and specific 
data are 
limited, it is 
reasonably 
certain that 
the overall 
risk of 
physical 
contamination 
at 

Keep transportation 
equipment clean and in 
good repair.  Be aware of 
and provide information to 
all staff on potential 
physical material hazards. 
Cover top containers on 
the skid. 
Use Good Agricultural 
Practices (GAPs) (30, and 
31). 

individual 
company or 
industry, the 
economic 

negligible. transportation 
is negligible. 

impact to the 
company or 
industry 
could be 
significant. 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Post Harvest Biological Low-Med Nglg-Low Low 

Wholesale and Concern that the Studies indicate Probability of Some foodborne 
Retail fruit may become that people can consumer exposure pathogens are 

contaminated during contaminate varies with easily transmitted 
While some fruit handling and display ready-to-eat foods pathogens, time directly from 
is sold at farm by poor hygiene or (31, 50, and 55). prior to person-to-person, 
markets, health of retail staff Birds, rodents, consumption, and or by the fecal to 
roadside stands and consumers, and flies and other washing. If tender oral route.  When 
or direct from the contamination pests can also fruit is contaminated consumer 
farm, most fruit caused by pests. cause at retail, the short exposure occurs, 
is sold through See Appendix A for contamination. time until secondary spread 
retail stores. list of selected The possibility of consumption may be limited to 
Tender fruit is outbreaks. contamination increases the immediate family 
arranged in bulk See Appendix B for exists, but would probability of of those infected. 
display or as a a list of foodborne be localized exposure. E.g. Verotoxin-
pre-packaged pathogens involving a limited Pathogens could producing E coli 
product in open- amount of product. infiltrate the fruit. (VTEC) in 
faced baskets. Tender fruit has a households (22, 
Fruit may be pH of 3-4 which 68, and 73). 
displayed at could limit the 
room growth of 
temperature or pathogenic 
in a chilled organisms (7, 15, 
display case. 56, and 71). 
Displays are 
arranged by 
store personnel 
and are exposed 
to consumer 
handling and 
pests. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Low-High Low-Med Nglg Low-Med Low 
To reduce risk: 

The impact Direct The Although Although the All workers at retail should 
would be healthcare presence of there is impact could be provided with training 
variable, costs vary biological evidence that be high and in proper hygiene 
depending with hazards in suggests specific data practices (50, 58, 59, and 
on the pathogen food crops contamination are limited, it 60).  Provide sanitary 
pathogen virulence, is and exposure is reasonably hygiene facilities. 
and host considered may occur, certain that Employees who are sick 
individual. susceptibility, to have there are no the overall should not be allowed to 
Symptoms and size of negligible reported risk of this handle food.  Maintain 
vary from outbreak. impact on outbreaks hazard is low, pest control programs. 
mild 
diarrhea 

Contamination 
at retail 

the 
environment. 

associated 
with tender 

due to the low 
to medium 

Ensure proper rotation of 
stock.  Maintain 

and upset 
stomach, to 
extreme 
cases 
where death 

would be 
limited to 
local 
distribution. 
If traceable 

fruit from 
contamination 
at retail and 
no traceable 
cases, 

probability of 
contamination 
and consumer 
exposure, and 
the lack of 

appropriate temperatures 
in storage and displays to 
reduce the potential for 
microbiological growth. 

may occur to a specific providing documented 
(9, and 68). company or 

industry, the 
economic 

reasonable 
certainty of 
the 

food 
poisoning 
cases 

impact for assessment. associated 
that with tender 
company or fruit. 
industry 
could be 
significant 
(23, 26, 27, 
and 28). 
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Activity Hazard/
Concern 

Risk Characterization 

Probability
(Likelihood of Going Wrong) 

of contamination 
of consumer 

exposure 
of secondary 

spread among 
humans 

Post Harvest Chemical Nglg Nglg-Low Nglg 

Wholesale and Concern that fruit Chemicals are not If contamination Chemicals are 
Retail may become deliberately occurs, the not conducive to 

contaminated by applied to the probability of secondary spread 
While some fruit unintentionally product at this significant consumer among humans. 
is sold at farm applied chemicals. stage. The exposure would be 
markets, Contamination may probability of very low, due to the 
roadside stands be a result of cross- chemical limited amount of 
or direct from the contamination from contamination contaminated 
farm, most fruit cleaners, sanitizers, occurring would be product. Washing or 
is sold through etc. extremely low. peeling fruit before 
retail stores. consumption would 
Tender fruit is reduce chemical 
arranged in bulk contamination.  The 
display or as a probability of 
pre-packaged consumer exposure 
product in open­ would vary 
faced baskets. depending on the 
Product may be chemical involved 
displayed at (38, 39, 40, and 44). 
room 
temperature or 
in a chilled 
display case. 
Displays are 
arranged by 
store personnel 
and are exposed 
to consumer 
handling and 
pests. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Nglg-Med Low Nglg Low Nglg 
To reduce risk: 

The overall 
impact of 
chemicals on 
human health 
is generally 
quite low. 
Chemicals 
are very 
rarely found 
on produce in 
high enough 
concentrations 
to cause 
acute health 
effects. 
Although the 
effects of 
long-term 
exposure to 
many 
chemicals 

Direct 
healthcare 
costs will 
vary with the 
level and 
extent of 
exposure. If 
the 
contamination 
is traceable 
to a specific 
company or 
industry, the 
economic 
impact to 
that 
company or 
industry 
could be 

At the levels 
at which 
chemicals 
are found in 
food, the 
impact of 
contaminated 
food on the 
environment 
is negligible. 

Although a 
specific study 
of chemical 
contamination 
of produce at 
retail could 
not be found, 
knowledge of 
the industry 
and lack of 
traceable 
cases provide 
certainty of 
the 
assessment. 

Although 
impact could 
be medium 
and specific 
data are 
limited, it is 
reasonably 
certain that 
the overall 
risk of this 
hazard at 
retail is 
negligible. 

Carefully monitor the use 
of all chemicals that could 
potentially contact the 
tender fruit at retail.  Only 
use registered products 
and follow label 
recommendations. 
Maintain cooling 
equipment in good order. 
Establish Good 
Manufacturing Practices 
(GMPs) at retail and 
provide training for food 
handlers. 

are not well significant. 
known, there 
is evidence 
that exposure 

E.g. Alar® on 
apples (43). 

to certain 
chemicals 
over a long 
period of time 
can cause 
numerous 
health effects 
including 
cancer (35, 
36, 39, 40, 
41, and 42). 

5.43  Tender Fruit  - Risk Assessment 



______________________________________________________________________________________________         

Food Safety Risk Assessment  OMAF Food Inspection Branch 
Foods Of Plant Origin                                             December 2001 

Activity Hazard/ Concern Risk Characterization 
Probability

(Likelihood of Going Wrong) 

of 
contamination 

of consumer 
exposure 

of secondary 
spread among 

humans 

Post Harvest Physical Nglg Nglg Nglg 

Wholesale and Concern that No previous If contamination Physical hazards 
Retail extraneous materials issues have occurs, the are not conducive 

such as glass, plastic, been identified probability of to secondary 
While some fruit metal, etc., could fall on with tender fruit. significant consumer spread among 
is sold at farm fruit and contaminate it. The probability exposure is humans. 
markets, Physical hazards can of any physical negligible.  The 
roadside stands cause injury (27, and material nature of physical 
or direct from 28). contaminating contamination is 
the farm, most See Appendix C for a fruit at retail is such that a very 
fruit is sold list of potential physical negligible. limited amount of 
through retail hazards. Extraneous product would be 
stores.  Tender material could contaminated, and 
fruit is arranged fall on the distribution would be 
in bulk display product, but the limited. 
or as a pre- possibility of it 
packaged remaining in the 
product in product is 
open-faced extremely 
baskets. unlikely and 
Product may be thus, the 
displayed at probability of 
room physical 
temperature or contamination is 
in a chilled negligible. 
display case. 
Displays are 
arranged by 
store personnel 
and are 
exposed to 
consumer 
handling and 
pests. 
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Risk Characterization Risk Summary Recommendations 
for Action 

Impact
(Consequences of Going Wrong) 

Uncertainty
of Data 

Summary of 
Risk and 

Uncertainty 
on human economic environment 

health 

Nglg-Med Nglg Nglg Low Nglg 
To reduce risk: 

If Direct The impact Experience, Although the Maintain all equipment in 
contamination 
occurs, the 
impact is 
variable, 
depending 
on the 
physical 
hazard and 
individual. 
Physical 
hazards are 

healthcare 
costs are 
expected to 
be mainly 
negligible.  If 
contamination 
and 
exposure 
occur and 
are traceable 
to an 

of physical 
hazards in 
any food 
crop on the 
environment 
would be 
negligible. 

knowledge of 
industry and 
lack of 
physical 
contamination 
traceable to 
fruit, provide 
reasonable 
certainty of 
the 
assessment. 

impact is 
negligible to 
medium and 
specific data 
are limited, it 
is reasonably 
certain that 
the overall 
risk of 
physical 
contamination 

good repair.  Be aware of 
the potential for possible 
physical contamination of 
tender fruit.  Eliminate 
glass above, in, and 
around fruit retail displays. 
Be aware of the potential 
for sabotage and provide 
information to employees 
on potential physical 
material hazards. 

known to individual at retail is 
cause injury 
(47, and 
48). 

company or 
industry, the 
economic 

negligible. 

impact to 
that 
company or 
industry 
could be 
significant. 

5.45  Tender Fruit  - Risk Assessment 


