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Re-evaluation decision for thiophanate-methyl and associated end-use 
products  

Under the authority of the Pest Control Products Act, all registered pesticides must be re-
evaluated by Health Canada’s Pest Management Regulatory Agency (PMRA) to ensure that they 
continue to meet current health and environmental standards and continue to have value. The re-
evaluation considers data and information from pesticide manufacturers, published scientific 
reports and other regulatory agencies, as well as comments received during public consultations. 
Health Canada applies internationally accepted risk assessment methods as well as current risk 
management approaches and policies.  

Thiophanate-methyl is a systemic fungicide, registered for use on greenhouse non-food crops, 
terrestrial food crops, mushrooms, outdoor ornamentals, turf, and seed treatment for food and 
feed (sweet corn, dry beans, and potato seed pieces). Currently registered products containing 
thiophanate-methyl can be found in the Pesticide Label Search and in Appendix I.  

Health Canada published a Re-evaluation Note REV2007-12, Preliminary Risk and Value 
Assessments of Thiophanate-Methyl and a Proposed Re-evaluation Decision PRVD2011-07, 
Thiophanate-methyl which identified potential risks of concern for human health and the 
environment, and the additional information required to refine the risk assessments. In addition, 
an update on the re-evaluation of thiophanate-methyl was published (REV2012-14) summarizing 
the main areas of focus that would be updated and the revised data requirements. The subsequent 
Proposed Re-evaluation Decision PRVD2019-07, Thiophanate-methyl1 containing the evaluation 
of thiophanate-methyl and proposed decision, underwent a 90-day consultation period ending on 
26 September 2019. PRVD2019-07 proposed continued registration of thiophanate-methyl 
products with mitigation measures such as increased personal protective equipment (PPE), 
longer restricted-entry intervals (REIs), and limiting the number of applications per season and 
the amount handled per day to protect human health; and buffer zones and label statements to 
protect the environment. For uses where risks were not shown to be acceptable, cancellation of 
these uses was proposed. 

Health Canada received comments and additional information relating to the health, 
environmental and value assessments. Commenters are listed in Appendix II. These comments 
are summarized in Appendix III along with the responses by Health Canada. These comments 
and new data/information resulted in revisions to the health and environmental risk assessments 
(see Science evaluation update), and resulted in changes to the proposed re-evaluation decision 
as described in PRVD2019-07, in other words, continued registration were shown to be 
acceptable for more uses, provided additional mitigation measures are implemented.  

A reference list of information used as the basis for the proposed re-evaluation decision is 
included in REV2007-12, PRVD2011-07, PRVD2019-07, and further information used in the re-
evaluation decision is listed in Appendix VII of this re-evaluation decision (RVD). Therefore, 
the complete reference list of all information used in this final re-evaluation decision includes the 
information set out in the References section of the aforementioned documents herein.  

                                                           
1  “Consultation statement” as required by subsection 28(2) of the Pest Control Products Act. 
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This document presents the final re-evaluation decision2 for the re-evaluation of thiophanate-
methyl, including the required amendments (risk mitigation measures) to protect human health 
and the environment, and any label amendments required to bring labels to current standards. All 
products containing thiophanate-methyl that are registered in Canada are subject to this re-
evaluation decision. 

Re-evaluation decision for thiophanate-methyl 

Health Canada has completed the re-evaluation of thiophanate-methyl. Taking into consideration 
the comments and new data/information provided during the consultation of PRVD2019-07, the 
occupational and residential health assessments were revised. Risks were not shown to be 
acceptable for some uses, even when additional mitigation measures were considered, thus these 
uses are cancelled; they are listed in the risk mitigation measures section below. Risks were 
shown to be acceptable when mitigations measures were considered for the following crops: 

 Greenhouse tobacco seedlings 
 Apples and pears (rate reduced in British Columbia) 
 Stone fruit (cherry, nectarine, peach, plum, prune) 
 Greenhouse ornamentals grown for cut flowers (soil drench application only) 
 Greenhouse non-cut flower ornamentals (foliar and soil drench applications) 
 Outdoor roses and outdoor ornamentals (grown for cut flowers and non-cut flowers) 
 White button mushrooms (casing and spawn treatment) 
 Strawberry, raspberry, low bush blueberry 
 White bean, sugarbeet, aspen and poplar (liquid/water soluble package (WSP) 

formulations only)  
 Golf course and sod farm turf (liquid/WSP formulations only) 
 Seed treatment of dry beans and sweet corn (liquid/WSP formulations only) 
 Potato seed piece treatment (liquid/WSP formulations only) 

Revised environmental risk assessment included adjustment to the spray buffer zones and other 
mitigation measures to account for the cancellation of the higher application rate on apples and 
pears and a new chronic amphibian endpoint. Environmental risks were shown to be acceptable 
for all uses of thiophanate-methyl and its associated end-use products when revised label 
directions and mitigation measures are followed.  

An evaluation of available scientific information found that most uses of thiophanate-methyl 
products meet current standards for protection of human health and environment and have value, 
when used according to the revised conditions of registration, which includes new mitigation 
measures and cancellation of the uses that did not show acceptable risks. Under the authority of 
the Pest Control Products Act, Health Canada has determined that continued registration of 
products containing thiophanate-methyl is acceptable, when used according to revised conditions 
of registration.  

                                                           
2  “Decision statement” as required by subsection 28(5) of the Pest Control Products Act. 
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Risk mitigation measures 

Registered pesticide product labels include specific directions for use. Directions include risk 
mitigation measures to protect human health and the environment and must be followed by law. 
The required amendments, including updated label statements and mitigation measures, as a 
result of the re-evaluation of thiophanate-methyl, are summarized below. Refer to Appendix VI 
for details.  

Human health 

Cancellation of the following uses: 

• Greenhouse ornamentals grown for cut flowers (foliar application) 
• All residential turf uses (all formulations) 
• Golf courses and sod farms (wettable powder formulation) 
• White bean, sugarbeet, aspen and poplar (wettable powder formulation) 
• Aerial application (wettable powder formulation) 
• Potato seed piece treatment (dust formulation) 
• Seed treatment of dry beans and sweet corn (wettable powder formulation – discontinued 

by the registrant) 

Label Amendments:  

• To protect mixers/loaders and applicators, additional PPE, engineering controls, and 
limits on amount of product handled per day or amount of treated potato seed pieces 
planted per day (liquid and water soluble package formulations). 

• To protect workers entering treated areas, revise or establish restricted-entry intervals 
(REIs), limit number of applications per season, limit applications to greenhouse 
ornamentals grown for cut flowers to soil drench only, and reduce the maximum 
application rate for apples and pears in British Columbia (the Eastern Canada rate will 
become the national maximum application rate). 

• Update label with current spray drift precautionary statement to meet current standards. 

Environment 

Label Amendments:  

• Precautionary label statements to inform the user that thiophanate-methyl is toxic to bees, 
earthworms, birds, small and medium sized mammals, and aquatic organisms.  

• Label statements to advise users to restrict application during periods of bloom to 
evenings for stone fruit and white beans. 

• A label statement to inform the user to not discharge thiophanate-methyl-contaminated 
effluent from greenhouses and mushroom houses into aquatic environments.  

• Precautionary label statements informing users of ways to reduce the potential for runoff. 
• The use of spray buffer zones to protect non-target aquatic habitats. 
• Update label with current standard storage and disposal statements to meet current 

standards. 
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Value 

• Remove any vague reference such as “apply as needed”, or “apply as required”. 
Directions for Use should reflect the use-specific re-application interval, as outlined in 
Appendix VI. 

Label improvements to meet current standards: 

• Update labels according to Regulatory Directive DIR2013-04, Pesticide Resistance 
Management Labelling Based on Target Site/Mode of Action. 

• Tank mix partners must be clearly indicated, by product name, on the product labels. 
Specific directions regarding use of the tank mix, or a reference to the tank mix partner 
label, must be included. Any tank mix claim should be consistent with Section 3.10 
(labelled tank mixes) and/or Section 7.11 (unlabelled tank mixes) of DIR2016-02, 
Notification/Non-notification. 

Next steps 

To comply with this decision, the required amendments (mitigation measures and label updates) 
must be implemented on all product labels no later than 24 months after the publication date of 
this decision document. Accordingly, both registrants and retailers will have up to 24 months 
from the date of this decision document to transition to selling the product with the newly 
amended labels. Similarly, users will also have the same 24-month period from the date of this 
decision document to transition to using the newly amended labels, which will be available on 
the Public Registry. 

Products that are cancelled will be phased out following the implementation timeline outlined 
below. 

 one (1) year of sale by registrant from the publication date of this decision document, 
followed by;  

 one (1) year of sale by retailer from the last date of sale by registrant, followed by;  
 one (1) year of permitted use from the last date of sale by retailer.  

Refer to Appendix I for details on specific products impacted by this decision. 

Other information 

Any person may file a notice of objection3 regarding this decision on thiophanate-methyl and its 
associated end-use products within 60 days from the date of publication of this Re-evaluation 
Decision. For more information regarding the basis for objecting (which must be based on 
scientific grounds), please refer to the Pesticides section of the Canada.ca website (Request a 
Reconsideration of Decision) or contact the PMRA’s Pest Management Information Service by 
phone (1-800-267-6315) or by e-mail (hc.pmra-info-arla.sc@canada.ca). 

                                                           
3  As per subsection 35(1) of the Pest Control Products Act. 
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The relevant confidential test data on which the decision is based are available for public 
inspection, upon application, in the PMRA’s Reading Room (located in Ottawa). For more 
information, please contact the PMRA’s Pest Management Information Service. 
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Science evaluation update 

1.0 Introduction 

Thiophanate-methyl is a systemic fungicide, registered for use on greenhouse non-food crops, 
terrestrial food crops, mushrooms, outdoor ornamentals, turf, and seed treatment for food and 
feed (sweet corn, dry beans, and potato seed pieces). Following the consultation on the proposed 
re-evaluation decision of thiophanate-methyl, Health Canada updated the health and 
environmental assessments based on the comments and information received.  

2.0 Revised health risk assessment 

2.1 Toxicology assessment for thiophanate-methyl 

Comments and additional toxicity data received during the consultation period cover a range of 
issues pertaining to the PRVD2019-07 toxicology assessment, including: 1) the genotoxicity 
evaluation and classification, 2) thyroid peroxidase (TPO) inhibition, and 3) the choice of 
endpoint and study selected for the toxicology reference value for the acute reference dose 
(ARfD). Newly submitted data for thiophanate-methyl included a position paper on genotoxicity 
along with micronucleus/chromosomal aberration tests, in vitro studies using human, pig, rat, 
and dog thyroid microsomes, non-guideline metabolism studies, as well as a range-finding 
inhalation toxicity study and a 28-day inhalation toxicity study in rats. In addition, the 2014 
United States Environmental Protection Agency (USEPA) assessment was cited to support the 
comments. Toxicology reference values included in PRVD2019-07 were revisited in light of 
received comments and newly submitted data. A weight of evidence review was conducted with 
consideration of all newly submitted information and rationales in the context of previously 
evaluated data. As such, all relevant parts of the toxicology assessment outlined in 
PRVD2019-07 were revisited. However, there was no change to the reference values presented 
in PRVD2019-07, and, thus Health Canada’s overall conclusions on the toxicology assessment 
remain unchanged. 

Detailed responses to the comments and toxicity data received are provided in Appendix III. 

2.2 Dietary exposure and risk assessment 

Dietary risks were shown to be acceptable in PRVD2019-07. Health Canada received one 
comment related to the dietary assessment. The Health Canada’s Response to this comment is in 
Appendix III. The newly submitted fate studies indicated that 2-aminobenzimidazole (2-AB) is a 
major transformation product of thiophanate-methyl in soil but not in aquatic environments. 
Further, exploratory modelling with the inclusion of 2-AB in the residue definition for drinking 
water resulted in estimated environmental exposure concentrations (EECs) that are similar to 
those used in PRVD2019-07. See Sections 3.1 and 3.2.1 for more details. As such, no changes to 
the dietary risk assessment or conclusions were required. 
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2.3 Occupational and non-occupational exposure and risk assessment 

The occupational and non-occupational (residential) assessments for thiophanate-methyl were 
previously conducted and published in PRVD2019-07. 

For postapplication scenarios, exposure to thiophanate-methyl as well as its environmental 
degradation product, carbendazim, was considered. In addition to being a breakdown product of 
thiophanate-methyl, carbendazim is also a registered pesticide with its own toxicological profile. 
This assessment is restricted to consideration of carbendazim exposure resulting from the use of 
thiophanate-methyl. 

2.3.1 Residential exposure and risk assessment 

In PRVD2019-07, non-cancer and cancer risks for postapplication exposure to the general 
public, including children, were shown to be acceptable for the application of commercial-class 
products in residential areas, with the exception of dermal exposure following application to 
residential turf (excluding golf courses). To mitigate risk, label directions were proposed to 
restrict the application of thiophanate-methyl to golf courses and sod farms only, for which non-
cancer and cancer risks were shown to be acceptable. Comments were not received regarding 
this proposed mitigation during the PRVD consultation period. No changes were required for the 
thiophanate-methyl risk assessments. Although the carbendazim postapplication risk assessments 
were updated using the revised dermal absorption value, the overall risk assessment outcome is 
the same as what was presented in the PRVD. Therefore, the turf uses of thiophanate-methyl will 
be restricted to golf courses and sod farms.  

2.3.2 Occupational exposure and risk assessment 

In PRVD2019-07, occupational risks were not shown to be acceptable for some application and 
postapplication scenarios, and therefore cancellation of these uses was proposed to mitigate these 
risks. Specifically, risks were not shown to be acceptable for mixer/loaders or applicators using 
wettable powder products for some crops and application equipment. In addition, calculated 
REIs were not considered to be agronomically feasible for greenhouse tobacco seedlings, 
greenhouse ornamentals grown for cut flowers (foliar application), outdoor ornamentals grown 
for cut flowers, apples and pears in British Columbia, and stone fruit. Risks were also not shown 
to be acceptable for the use on potato seed pieces during treatment and/or planting. 

During the PRVD consultation period, additional information was received from the registrant 
and grower groups. This information was incorporated into the revised assessment to the extent 
possible. The dermal absorption values of thiophanate-methyl and carbendazim were also 
revisited following the review of the new dermal absorption studies submitted by the registrant.  

As a result of the information and studies submitted to Health Canada, the occupational risk 
assessment was revised which resulted in the following changes to the mitigation measures 
proposed in PRVD2019-07:  

 The use of thiophanate-methyl on greenhouse tobacco seedlings, outdoor ornamentals 
grown for cut flowers, apples and pears across Canada, and stone fruit (peaches, 
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nectarines, plums, prunes, cherries) are now acceptable for continued registration, 
provided that changes to the use pattern and mitigation measures outlined in Appendix VI 
are followed.  

 Potato seed piece treatment using the liquid and water soluble package formulations is 
now acceptable, provided the mitigation measures outlined in Appendix VI are followed. 
However, risks were not shown to be acceptable for treatment of potato seed pieces using 
the dust formulation; therefore, these products will be cancelled.  

Health Canada’s responses to specific comments are in Appendix III. Details of the revised 
occupational risk assessment are presented in Appendix IV. 

3.0 Revised environmental risk assessment 

3.1 Fate and behaviour in the environment  

The fate and behaviour of thiophanate-methyl and its major transformation product, 
carbendazim, were described previously in the Re-evaluation Note REV2007-12, Preliminary 
Risk and Value Assessments of Thiophanate-Methyl. Available environmental fate data were 
summarised in the Proposed Re-evaluation Decision PRVD2011-07, Thiophanate-methyl 
(Appendix X, Tables 1–4) and additional details were presented in the Proposed Re-evaluation 
Decision PRVD2019-07, Thiophanate-Methyl and Its Associated End-use Products 
(Section 4.1). In response to the publication of PRVD2019-07, Health Canada received two 
environmental fate laboratory studies: one aerobic soil biotransformation and one aerobic aquatic 
biotransformation. The results of these studies were considered for the environmental risk 
assessment and are characterised below. 

The aerobic soil biotransformation study identified a new major transformation product, 2-AB. 
Overall, the DT50 values and maximum transformation rates of thiophanate-methyl to 
carbendazim reported in these biotransformation studies in soil and water are consistent with 
those reported in previous studies reviewed by Health Canada. Therefore, the information in this 
study did not change the overall fate characterisation or water modelling results for thiophanate-
methyl and carbendazim. 

3.2 Environmental risk characterization  

In response to the publication of PRVD2019-07, Health Canada received the following toxicity 
studies from the registrant:  

 one zebrafish early life-stage (ELS) toxicity test (PMRA# 3038691) 
 one Daphnia reproduction study (PMRA# 3038692)  
 one frog metamorphosis study (PMRA# 3038701)  
 one adult bee acute oral study (PMRA# 3038709) 
 two bee larval studies (one acute; PMRA# 3038710, one chronic; PMRA# 3038711) 
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3.2.1 Consideration of 2-AB in the environmental risk assessment and drinking water 
modelling 

The newly submitted fate studies characterized in Section 3.1 indicate that 2-AB is a major 
transformation product in soil but not in aquatic environments. Toxicity data for 2-AB are not 
available. However, an examination of the chemical structure of 2-AB suggests that it is less 
toxic than carbendazim as it no longer contains the carbamate moiety. Therefore, while it is 
possible that 2-AB will be present in the environment at levels above 10% in some 
circumstances, it is not considered to be a metabolite of concern for the environmental risk 
assessment. Since 2-AB is likely to be equally or less persistent than carbendazim and 
significantly less toxic, the inclusion of carbendazim in the environmental risk assessment should 
account for any potential risk resulting from the presence of 2-AB resulting from the use of 
thiophanate-methyl. Therefore, results from the newly submitted fate studies will not affect the 
conclusions of the previous fate or risk assessments as presented in PRVD2019-07.  

Exploratory modelling conducted in 2020 showed that the inclusion of 2-AB in the residue 
definition for drinking water would result in estimated EECs that are similar to those used in 
PRVD2019-07 where carbendazim was the only transformation product included in the residue 
definition. While the concentrations from the exploratory modelling are slightly higher than 
those generated for the PRVD, they did not change the conclusions of the dietary assessment. 
Therefore, the EECs used in PRVD2019-07 are an adequate representation of exposure to 
residues of thiophanate-methyl (and its transformation products) in drinking water sources, and 
an updated dietary risk assessment was not required. 

3.2.2 Aquatic risk assessment 

The Daphnia reproduction study (PMRA# 3038692) had already been submitted under 
PMRA# 1530460 and was included in PRVD2019-07. 

In a zebrafish (Danio rerio) ELS toxicity test (PMRA# 3038691), fertilized eggs were introduced 
to the water sediment system five days after the application of thiophanate-methyl to allow for 
maximum transformation of thiophanate-methyl to carbendazim. The NOEC based on post-hatch 
survival was determined to be 0.004 mg/L for carbendazim. A more sensitive ELS endpoint was 
available for carbendazim and fish; therefore, the results of this study did not change the 
conclusions of the risk assessment. 

In a frog metamorphosis study (PMRA# 3038701), African clawed frog tadpoles (Xenopus 
leavis) were exposed to thiophanate-methyl under flow through conditions for 21 days. The 
NOECs based on reductions in weight were determined to be 0.536 mg a.i./L for thiophanate-
methyl and 0.011 mg/L for carbendazim. These endpoints are environmentally relevant and can 
replace the surrogate fish endpoints used for the chronic amphibian risk assessment for 
thiophanate-methyl and carbendazim. Using the endpoints from this study, the screening level 
risk quotient (RQ) for the chronic amphibian assessment is reduced from 26 to 15 for 
thiophanate-methyl and from 2420 to 440 for carbendazim which would still trigger a refined 
risk assessment for both chemicals. As indicated in the initial assessments, the level of concern 
(LOC) is not exceeded for chronic risk to amphibians as a result of exposure to thiophanate-
methyl through either runoff or spray drift but is exceeded for both runoff and spray drift as a 
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result of exposure to carbendazim. Therefore, the results of these aquatic studies do not affect the 
overall outcome of the risk assessment for thiophanate-methyl or carbendazim as described in 
PRVD2019-07. However, the carbendazim endpoint from this study (0.011 mg/L) can replace 
the surrogate fish endpoint for carbendazim (0.002 mg/L) used to calculate buffer zones for 
amphibian habitats (15 cm water body) in PRVD2019-07. Revised buffer zones are listed in 
Appendix VI. 

3.2.3 Revised pollinator risk assessment 

A revised pollinator risk assessment was conducted to include new bee larval data and the 
changes in use pattern due to the cancellation of the use of thiophanate-methyl on turf (other than 
golf courses and sod farms), and the high rate on apples and pears (previously allowed in British 
Columbia).  

An adult bee acute oral study (PMRA# 3038709) was reviewed and considered to be acceptable. 
The 48-hr LD50 was determined to be >100 µg a.i./bee. This value was not used in the revised 
pollinator risk assessment as an acute oral study with a definitive endpoint (LD50 = 114.7 µg 
a.i./bee) was preferred. 

A risk assessment for bees was conducted according to the Guidance for Assessing Pesticide 
Risks to Bees (2014). Environmental toxicity endpoints for bees are available in Appendix V, 
Table 3. At the Tier I screening level, risk to bees (adults and larvae) was below the LOC for all 
labelled soil and seed treatment applications of thiophanate-methyl based on acute and chronic 
exposures (refer to Appendix V, Tables 4–10). Risk to bees (adults and larvae) was below the 
LOC for all labelled foliar applications of thiophanate-methyl based on acute and chronic 
exposures, with the exception of chronic exposure to larvae from foliar applications (RQ of 
<4.5). Application on turf is restricted to sites containing grass species only (in other words, sod 
farms and golf courses) which are expected to receive routine maintenance (mowing, chemical 
control) to remove flowering plants and, therefore, negligible risk to bees is expected in these 
sites. Risk to bees (adults and larvae) from spray drift following foliar spray applications of 
thiophanate-methyl was below the LOC based on acute and chronic exposures, with the 
exception of chronic exposure to larvae from foliar applications (RQ of <2.1). 

A potential risk to bee brood (in other words, colony strength development) was identified at 
applications above 750 g/ha thiophanate-methyl in a higher tier field study conducted under 
semi-field tunnel conditions. Therefore, for relevant labelled uses of thiophanate-methyl above 
750 g a.i./ha, a potential risk to bees cannot be ruled out for foliar uses on high exposure crops 
(cherry, peach, nectarine, plum, prune) and for foliar uses on low/moderate exposure crops 
(particularly white bean). For foliar uses on aspen, poplar, lowbush blueberry, raspberry and 
strawberry, a low risk to bees is expected as the labelled application rate for these crops is only 
slightly above the 750 g a.i./ha. Therefore, the risk to bees from soil drench applications on 
potted greenhouse ornamentals is expected to be low.  
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A conservative screening level assessment considering different soil properties (Koc values) 
showed no risk. For seed treatments, minimal risk to bees is expected considering that residues in 
pollen and nectar from seed treatments are expected to be lower than for foliar and soil 
applications. A conservative screening level assessment showed no risk for seed treatment. 

Based on the risk assessment for thiophanate-methyl and considering the pollinator exposure 
potential in each crop, the following risk characterizations are made for each registered use. 
These conclusions are consistent with PRVD2019-07. The addition of the larval bee studies did 
not change the overall proposed mitigation for thiophanate-methyl. 

Foliar Applications:  

(i) For the following crops negligible risk to bees is expected as bee-attractive flowers 
are either not present or are routinely removed: 
 Turf (sod farms and golf courses)  
 Tobacco 
 White button mushroom  

(ii) For the following crops, minimal potential for risk to bees is indicated based on Tier I 
screening assessments and Tier II semi-field tunnel data: 
 Aspen, Poplar 
 Apple, Pear 
 Lowbush blueberry  
 Raspberry  
 Strawberry 
 Outdoor ornamentals, Roses 

(iii) For the following crop, a potential for risk to bees is indicated based on Tier I 
screening assessments and Tier II semi-field tunnel data and considering potential for 
low/moderate pollinator exposure: 
 White beans: The label currently does not restrict application timing. Applications 

are recommended when conditions of disease are favourable, which is usually 
during the early stages of bloom.  

(iv) For the following crops, a potential for risk to bees is indicated based on Tier II semi-
field tunnel data and considering potential for high pollinator exposure: 
 Cherry, Peach, Nectarine, Plum and Prune: Applications are timed to the very 

early stages of blossoming and at full bloom to ensure adequate protection. In 
British Columbia, apply at pink and full bloom stage. 

Soil Applications: 

(i) For the following crop, minimal potential for risk to bees is indicated based Tier I 
screening assessments and Tier II semi-field tunnel data: 
 Potted greenhouse ornamentals 
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Seed Treatment Applications: 

(i) For the following crops, minimal potential for risk to bees is indicated based on Tier I 
screening assessments and Tier II semi-field tunnel data: 
 Sweet Corn  
 Dry Common Bean 
 Potato 

Where a potential for risk is identified, additional risk management is required for protection of 
pollinators. Mitigation includes changes to the application timing to reduce bee exposure to the 
pesticide. With this mitigation in place, risk to pollinators is considered acceptable. Risk 
mitigation for each use is presented in Appendix V, Table 11 based on the overall pollinator 
exposure potential (negligible, low-moderate, high) and the application method to the crop 
(foliar, soil, seed treatment). 

4.0 Value assessment 

Comments received in response to PRVD2019-07 did not result in a change in the value 
assessment. Therefore, the value assessment and conclusions are consistent with the proposed re-
evaluation decision stated in PRVD2019-07.  

5.0 Conclusion of science evaluation 

Following the consultation on the proposed re-evaluation decision of thiophanate-methyl, Health 
Canada updated the health and environmental assessments based on the comments and 
information received. As a result, the health and environmental risks from thiophanate-methyl 
and its associated end-use products have been shown to be acceptable and have value for the 
following uses when used according to the revised conditions of registration, which include new 
mitigation measures: 

 Greenhouse tobacco seedlings 
 Apples and pears (rate reduced in British Columbia) 
 Stone fruit (cherry, nectarine, peach, plum, prune) 
 Greenhouse ornamentals grown for cut flowers (soil drench application only) 
 Greenhouse non-cut flower ornamentals (foliar and soil drench application) 
 Outdoor roses and outdoor ornamentals (grown for cut flowers and non-cut flowers) 
 White button mushrooms (casing and spawn treatment)  
 Strawberry, raspberry, low bush blueberry 
 White bean, sugarbeet, aspen and poplar (liquid/WSP formulations only)  
 Golf course and sod farm turf (liquid/WSP formulations only) 
 Seed treatment of dry beans and sweet corn (liquid/WSP formulations only) 
 Potato seed piece treatment (liquid/WSP formulations only) 
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The following uses of thiophanate-methyl are cancelled since health risks were not shown to be 
acceptable: 

• Aerial application using wettable powder products. 
• All turf uses, except on golf courses and sod farms for the liquid and water soluble 

packaging products. 
• Application to turf, white bean, sugarbeet, aspen and poplar using wettable powder 

products. 
• Greenhouse ornamentals grown for cut flowers (foliar application). 
• Potato seed piece treatment for dust formulation.
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List of abbreviations 

µg microgram 
a.i. active ingredient 
ARfD acute reference dose 
Avg average 
bw bodyweight 
CAZ carbendazim 
CR chemical-resistant 
d day(s)  
DFOP double first order in parallel (rate model) 
DFR dislodgeable foliar residue 
DIR regulatory directive 
DNA Deoxyribonucleic Acid 
DT50 dissipation time 50% (the time required to observe a 50% decline in concentration) 
EEC estimated environmental exposure concentration  
EFSA European Food Safety Authority 
ELS early life-stage 
EOGRTS extended-one generation reproductive toxicity study 
EU European Union 
g gram  
ha  hectare 
HC historical control 
hr hour(s)  
IC50 half maximal inhibitory concentration 
kg kilogram(s) 
Koc soil adsorption coefficient  
L  litre(s) 
LADD lifetime average daily dose 
LD50 lethal dose 50%  
LOC level of concern  
LOEL  lowest observed effect level 
LOQ limit of quantification 
Ltd. limited 
m metre(s) 
mg milligram(s) 
MMC mitomycin-C 
MOA mode of action 
MOE margin of exposure 
MRL maximum residue limit 
N/A not applicable  
NOAEL no observed adverse effect level 
NOEC  no observed effect concentration  
NOEL  no observed effect level  
PCE polychromatic erythrocyte 
PHI preharvest interval 
PMRA Pest Management Regulatory Agency 
PPE personal protective equipment 
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PRVD proposed re-evaluation decision 
Reg. No. registration number 
REI restricted-entry interval 
REV Re-evaluation Note 
RQ risk quotient  
SFO Single First Order (rate model) 
T3 triiodothyronine 
T4 thyroxine 
TC transfer coefficient 
TPM thiophanate-methyl 
TPO thyroid peroxidase 
TSH thyroid stimulating hormone 
TTR turf transferrable residue 
TWA time weighted average 
USEPA United States Environmental Protection Agency 
WSP water soluble package formulation 
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Appendix I Registered products containing thiophanate-methyl in 
Canada 

Table 1 Registered products containing thiophanate-methyl in Canada requiring 
label amendments1 

Registration 
Number 

Marketing 
Class 2 Registrant Product Name 

Formulation 
Type 

Active 
Ingredient 

12279 C 
Nippon Soda 
Company Ltd. 

Senator 70WP 1 
Fungicide 

Wettable 
powder 

TPM: 70% 

25343 C 
Nippon Soda 
Company Ltd. 

Senator 70WP 
Fungicide 

Wettable 
powder 

TPM: 70% 

27297 C 
Nippon Soda 
Company Ltd. 

Senator 70 WP WSB1 
Fungicide 

Water soluble 
bag 

TPM: 70% 

31761 C 
Belchim Crop 
Protection 
Canada Inc. 

TPM Flowable 25% 
Undyed Liquid 
Fungicide Seed 
Treatment 

Solution 
TPM: 296.5 
g/L 

31784 C 
Nippon Soda 
Company Ltd. 

Thiophanate-Methyl 
500 SC Fungicide 

Suspension TPM: 500 g/L 

32093 C 
Nippon Soda 
Company Ltd. 

Cercobin Fungicide Suspension TPM: 500 g/L 

32096 C 
Nippon Soda 
Company Ltd. 

Senator 50 SC 
Fungicide 

Suspension TPM: 500 g/L 

32097 C 
Nippon Soda 
Company Ltd. 

Renovo Fungicide Suspension TPM: 500 g/L 

27539 MC 
Nippon Soda 
Company Ltd. 

Senator 70WP MUP 
Systemic Fungicide 

Wettable 
powder 

TPM: 70%  

32291 MC 
Nippon Soda 
Company Ltd. 

Thiophanate-Methyl 
500 SC MUP 

Suspension TPM: 500 g/L 

22710 T 
Nippon Soda 
Company Ltd. 

Thiophanate-Methyl 
Technical 

Wettable 
powder 

TPM: 98.3%  

1  as of 11 June 2020, excluding discontinued products or products with a submission for discontinuation.  
2  T = technical grade active ingredient; C = commercial; MC = manufacturing concentrate 
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Table 2 Products containing thiophanate-methyl cancelled as a result of re-
evaluation1 

Registration 
Number 

Marketing 
Class2 Registrant Product Name 

Formulation 
Type 

Active 
Ingredient 

14599 C 
Nippon Soda 
Company Ltd. 

Senator PSPT 1 
Potato Seed Piece 
Treatment 

Dust TPM: 10% 

26236 C 
Nippon Soda 
Company Ltd. 

Senator PSPT 
Potato Seed Piece 
Treatment 

Dust TPM: 10% 

1  as of 11 June 2020, excluding discontinued products or products with a submission for discontinuation.  
2  C = commercial 
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Appendix II List of commenters to PRVD2019-07 

List of commenters’ affiliations for comments submitted in response to PRVD2019-07. 

Category Commenter 
Potato Industry Canadian Potato Council  
Tobacco Association Canadian Tobacco Research Foundation 
Flowers Growers Flowers Canada Growers Inc. 
Agricultural Association BC Fruit Growers’ Association 
Agricultural Association BC Tree Fruits Cooperative, Growers Supply Co. 
Agricultural Association Growers Supply Co. 
Golf Course Industry Don Valley Golf Course 
Golf Course Industry Ontario Golf Superintendents’ Association 
Golf Course Industry Niagara Parks Commission Golf 
Golf Course Industry Emerald Hills Golf Club 
Potato Industry Ontario Potato Board 
Registrant Nippon Soda Company Ltd. 
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Appendix III Comment(s) and response(s) 

In response to the consultation on the thiophanate-methyl proposed re-evaluation decision 
(PRVD2019-07), Health Canada received written comments and newly conducted studies 
(respondents’ affiliations are listed in Appendix II). These were considered during the final 
decision phase of this re-evaluation. Summarized comments and Health Canada’s responses are 
provided below. 

1.0 Comment(s) related to the health risk assessment 

1.1 Toxicology 

1.1.1 Genotoxicity  

1.1.1.1 Comment – Genotoxicity position paper and newly conducted studies 

The registrant submitted a position paper that discussed genotoxicity data previously evaluated 
by Health Canada. The position paper was written to contest the proposed classification change 
to Mutagen 1B in the European Union (EU) by the European Food Safety Authority (EFSA). 
This paper re-evaluated and interpreted available genotoxicity data to demonstrate that 
thiophanate-methyl (TPM) should remain classified as Mutagen 2 in the EU. In response to 
PRVD2019-07, the registrant also submitted four newly conducted in vivo genotoxicity studies 
for consideration: two micronucleus and two chromosomal aberration tests in mice.  

Health Canada’s response: 

Health Canada revisited the conclusions reached in PRVD2019-07 in consideration of the in 
vitro and in vivo genotoxicity studies discussed in the submitted position paper and also 
evaluated the four newly conducted in vivo genotoxicity studies in mice. It should be noted that 
Health Canada does not use a classification system analogous to that used in Europe by EFSA. 
Thus, while registrant comments and responses from Health Canada are discussed in more detail 
below, the classifications Mutagen 1B and Mutagen 2 are not specifically addressed.  

1.1.1.2 Comment – In vitro genotoxicity studies discussed in the position paper 

The position paper discussed several in vitro genotoxicity studies previously evaluated by Health 
Canada. These included bacterial and mammalian mutation tests, an unscheduled DNA synthesis 
assay, and a chromosomal aberration test, which were considered by the registrant and Health 
Canada to be negative for genotoxicity.  

However, the registrant considered micronucleus tests in human peripheral lymphocytes to be 
either questionable or possibly indicative of spindle inhibition. They stated that the positive 
results should be considered questionable or positive for spindle inhibition, since the study was 
limited by the overall study design and results. Their rationale included the following: 1) the 
negative historical control (HC) was not well established since an insufficient number of tests 
were done; 2) a dose-response could not be evaluated due to a lack of suitable dose spacing; 3) 
the centromere staining was unreliable due to a limited number of observable micronuclei. 
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Health Canada’s response: 

Health Canada revisited the in vitro genotoxicity data in light of the comments received and the 
scientific rationales discussed in the position paper. The following reflects the conclusions from 
the review: 

 Health Canada considered the micronucleus tests in human peripheral lymphocytes to be 
positive for non-disjunction detected aneuploidy. 

 Health Canada acknowledges that the negative HC data may not be robust, and that the 
dose spacing may have been too small to properly characterize a dose-response. 
However, the increase in the number of micronuclei and centromere-positive cells was 
statistically significant at all doses tested as compared to the concurrent control. As a 
result, Health Canada considers the assay to be indicative of non-disjunction detected-
aneuploidy, which remains in agreement with the registrant’s conclusion that TPM may 
be a possible spindle inhibitor. 

 The position paper did not discuss the results from two in vitro studies previously 
evaluated by Health Canada and summarized in PRVD2019-07. These consisted of a 
pre-incubation mammalian microsome gene mutation assay, which was weakly positive 
following metabolic activation, and a 3T3 cell line transformation assay which was 
positive at cytotoxic concentrations. 

 

Based on the considerations noted above, the in vitro genotoxicity conclusions described in 
PRVD2019-07 remain unchanged. 

1.1.1.3 Comment – In vivo genotoxicity studies discussed in the position paper 

The position paper discussed two in vivo genotoxicity studies previously evaluated by Health 
Canada, which included a micronucleus test in B6D2F1 mice and a dominant lethal/cytogenetic 
assay in ICR mice and Wistar rats.  

The registrant considered a positive in vivo micronucleus test in B6D2F1 mice to be 
inconclusive. They stated that the weakly aneugenic results should be considered inconclusive 
since the study did not use an appropriate HC. Their rationale was based on the finding that the 
HC data were derived from CD-1 mice, which have a lower baseline frequency of polychromatic 
erythrocytes (PCEs) than B6D2F1 mice.  

The registrant considered a supplemental dominant lethal/cytogenetic assay to be acceptable and 
negative for genotoxicity. They stated that the supplemental results should be considered 
acceptable and negative despite the study not having satisfied all of the acceptability criteria. 
Their rationale was based on the finding that the studies were performed prior to appropriate 
guideline and good laboratory practice requirements. 

Health Canada’s response: 

Health Canada revisited the in vivo genotoxicity data in light of the comments received and the 
scientific rationales discussed in the position paper. The following reflects the conclusions from 
the review: 
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 Health Canada considered the in vivo micronucleus test result in B6D2F1 mice to reflect 
weak aneugenicity. Health Canada acknowledges that the HC data is not strain-specific 
and can be omitted for the purposes of data interpretation; however, the increased 
incidence of PCEs following TPM treatment was statistically significant when compared 
to the concurrent controls. As a result, Health Canada still considers TPM to be weakly 
aneugenic in this assay. This conclusion is consistent with the interpretations published 
by the USEPA (2014) and the EFSA (2018). 

 Health Canada considered the in vivo dominant lethal/cytogenetics assay to be 
inconclusive. Health Canada recognizes that these studies were performed prior to 
appropriate guideline and good laboratory practice requirements; however, these studies 
had deficiencies, which included a lack of individual animal data, and lack of a positive 
control to validate the assay. Furthermore, the dominant lethal test is recognized by 
OECD guidelines (TG 478) to have low sensitivity. Thus, Health Canada maintains its 
position that the assays are supplemental for risk assessment purposes, which is 
consistent with the interpretation of this study by the EFSA (2018). 

 The position paper did not discuss the results from a bone marrow micronucleus test in 
Swiss Albino mice, which was considered to indicate weak aneugenicity by Health 
Canada in PRVD2019-07.  

 
Based on the considerations noted above, the in vivo genotoxicity conclusions described in 
PRVD2019-07 remain unchanged. 

1.1.1.4 New data – In vivo genotoxicity studies 

The registrant submitted four newly conducted in vivo genotoxicity studies in male mice for 
Health Canada’s consideration. These included two micronucleus tests in peripheral blood, male 
germ cells and bone marrow, and two chromosomal aberration tests in bone marrow and male 
germ cells.  

Health Canada’s response: 

 Overall, there were limitations with the methodology and results of both assays, which 
decreased Health Canada’s confidence in the conclusions. Two of these limitations were 
associated with the use of mitomycin-C (MMC) as a positive control. The first limitation 
was the suboptimal response of the assays to MMC. The second limitation was the use of 
a clastogen, MMC, as a positive control as it does not represent the mode of action of 
TPM. As TPM has been proposed to be aneugenic, it would have been more appropriate 
to use an aneugenic positive control listed in current OECD test guidelines, which 
promotes an optimal response, such as colchicine or vinblastine. Additionally, the 
micronucleus test in bone marrow lacked kinetochore staining, and thus does not allow 
for the differentiation between clastogenicity and aneugenicity. Evidence for positive 
centromeric-positive staining in male germ cells was confirmed by the registrant in a 
previous test; however, this data was not provided. 

 The micronucleus assays (OECD TG 474; PMRA# 3038693, 3038696) are considered 
acceptable for the purposes of detecting micronuclei arising from either clastogenic or 
aneugenic events, but these events cannot be fully differentiated without complete 
kinetochore staining data and a suitable aneugenic positive control. The chromosomal 
aberration tests (OECD TG 475; PMRA# 3038694, 3038695) are considered acceptable 
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for the purposes of detecting structural aberrations. It is important to note that OECD 475 
is not designed to measure aneugenicity. 

 There was no change in micronucleus frequency following TPM exposure in bone 
marrow (OECD TG 474; PMRA# 3038696). The MMC positive control produced an 
increase in micronucleus frequency (~3.3%), which was approximately 20-fold higher 
than the concurrent control and was within the average HC range for this positive control. 
As a result, the micronucleus test in bone marrow was considered acceptable and 
negative, although there is some uncertainty due to the fact that an aneugenic positive 
control was not used. 

 There was no change in micronucleus frequency following TPM exposure in peripheral 
blood and male germ cells (OECD TG 474; PMRA# 3038693). In peripheral blood, the 
positive control MMC produced an increase in micronucleus frequency (~3%) which was 
approximately 12-fold higher than the concurrent control. Although no positive HC data 
was provided, the MMC response was sufficiently higher than the concurrent control to 
validate the acceptability of this study. In male germ cells, MMC and colchicine both 
produced a small increase in micronucleus frequency (~0.3%), which was approximately 
threefold higher than the concurrent control. However, no positive HC data was provided 
for MMC in male germ cells to validate the weak positive control response. Thus, while 
the study was considered acceptable for peripheral blood, it was considered supplemental 
for male germ cells. 

 There were no DNA structural changes following TPM exposure in bone marrow or male 
germ cells (OECD TG 475; PMRA# 3038694, 3038695). The MMC positive control 
produced an increase in cell frequency with aberrant DNA structural changes in bone 
marrow (16%) and male germ cells (3%), which were eight and 18-fold higher than their 
respective concurrent controls, and within the positive HC range. As previously 
mentioned, OECD 475 is not designed to detect aneugenicity, and the studies lacked a 
suitable positive control to adequately detect and characterize numerical aberrations.  

 Overall, the new data supports the conclusion that TPM is not mutagenic in peripheral 
blood and bone marrow, with some uncertainty for male germ cells due to lack of a 
robust and verifiable positive control response.  
 

Based on the considerations noted above, the genotoxicity conclusions reached in PRVD2019-07 
were re-confirmed. The new data further clarified the mutagenic profile; however, it did not 
result in a change to the toxicology assessment. Thus, Health Canada’s previous conclusions 
regarding genotoxicity remain unchanged. 

1.1.2 Comment – TPM should not be considered a TPO inhibitor 

The registrant requested that Health Canada reconsider the proposed mode of action (MOA) 
from PRVD2019-07 supporting TPM as a thyroid peroxidase (TPO) inhibitor. To support their 
request, the registrant submitted newly conducted in vitro TPO inhibition studies using female 
human, pig, rat and dog thyroids. The registrant concluded that TPM was not an inhibitor of 
human and porcine TPO, and was a weak inhibitor of rat and dog TPO in vitro. Furthermore, the 
registrant concluded that under in vivo conditions, TPM is not a TPO inhibitor in the rat and dog. 
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Health Canada’s response: 

Health Canada evaluated the newly submitted information and revisited the proposed MOA for 
TPM-induced decreases in thyroid hormone synthesis and reduced circulating thyroid hormone 
levels, as outlined in PRVD2019-07. The following reflects the conclusions from the weight of 
evidence review of TPM as a TPO inhibitor: 

A. Evaluation of newly submitted thyroid in vitro studies 

 In the presence of human thyroid microsomes, TPO activity was reduced by 10% at the 
highest TPM concentration tested. Since inhibition was observed at one concentration 
only, logistic modelling was not appropriate to derive an IC50 value. However, TPO 
inhibition was considered to be induced by TPM in human thyroid microsomes, since the 
technical replicate values in the control and high concentration groups displayed a slight 
but measurable treatment-related change.  

 In the presence of porcine thyroid microsomes, TPO activity was reduced by 6% at the 
highest TPM concentration tested. Since inhibition was observed at one concentration 
only, logistic modelling was not appropriate to derive an IC50 value. TPO inhibition by 
TPM was not clearly demonstrated in porcine thyroid microsomes; however, the highest 
TPM concentration achievable was limited due to precipitation issues. 

 In the presence of rat thyroid microsomes, 10% to 25% decreases in TPO activity were 
observed at the three highest TPM concentrations tested. However, the highest TPM 
concentration achievable in the presence of rat thyroid microsomes was limited due to 
solubility issues. Modeling of TPM-induced TPO inhibitory activity in the presence of rat 
thyroid microsomes was associated with a degree of uncertainty given the large 95% 
confidence interval (IC50 = 32 to 749 µM). As a result, under the conditions of this study, 
TPO inhibition was induced by TPM in rat thyroid microsomes but the level of inhibition 
cannot be accurately quantified. 

 In the presence of canine thyroid microsomes, 7% to 29% decreases in TPO activity were 
observed at the five highest TPM concentrations tested. Modeling of TPO inhibitory 
activity by TPM in the presence of canine thyroid microsomes was associated with a 
degree of uncertainty given the large 95% confidence interval (IC50 = 124 to 3869 µM). 
As a result, under the conditions of this study, TPO inhibition was induced by TPM in 
canine thyroid microsomes but the level of inhibition cannot be accurately quantified. 

 As noted above, these new thyroid in vitro studies are limited in their ability to further 
characterize the TPO inhibitory potential of TPM due to several issues. These included 
precipitation or solubility issues, which differed substantially between species, lack of 
dose response in the porcine and human cultures (TPO inhibition at the highest dose 
only), uncertainty with modeled IC50 values, as well as the fact that good laboratory 
practice guidelines were not followed, and that only female-derived thyroids were used.  

 

B. Revisiting TPO inhibition MOA described in PRVD2019-07 

 Health Canada’s PRVD2019-07 included an in vitro study showing TPM inhibition of 
porcine TPO (IC50 = 600 µM) to support a MOA for decreased circulating thyroid 
hormone levels. This study remains suitable to characterize the TPO inhibitory potential 
of TPM. 
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 Beyond the additional in vitro data submitted in response to PRVD2019-07 discussed 
above, no scientific rationales or acceptable in vivo data were provided to clearly support 
a lack of TPO inhibitory activity under in vivo conditions.  
 

In summary, Health Canada’s conclusion regarding the ability of TPM to inhibit TPO, as 
described in PRVD2019-07, remains unchanged. 

1.1.3 Comment – Foot splay effects in the acute neurotoxicity study in rats 

The registrant provided comments stating that the decreased landing foot splay noted in both 
sexes and in all treatment groups in the acute neurotoxicity study in rats was not evidence of 
neurotoxicity. The registrant requested that Health Canada reconsider the foot splay effects as an 
endpoint for the acute reference dose (ARfD). Their rationale was supported, in part, by the 2014 
USEPA assessment, and included the following: 1) foot splay effects did not show dose-
dependency, 2) foot splay effects were limited to the first day in the acute neurotoxicity study, 
and 3) foot splay effects were not observed in the sub-chronic neurotoxicity study in rats. The 
USEPA also concluded that the transient tremors following capsule dosing in the first weeks of 
the chronic dog study did not indicate neurotoxicity because the tremors were observed at 
significantly toxic doses, and because tremors were not observed in the sub-chronic dog study. 

The registrant requested that the ARfD for the general population be revised based on 
bodyweight loss occurring immediately after dosing in the acute neurotoxicity study in rats. For 
females aged 13–49, the registrant requested the ARfD be revised based on increased incidences 
of supernumerary ribs in the developmental toxicity study in rabbits. Furthermore, the registrant 
requested that Health Canada reduce the composite assessment factor from 1000 to 100 by 1) 
removing the 3-fold uncertainty factor for the use of a LOAEL, and 2) removing the 3-fold 
database uncertainty factor for residual uncertainties due to potential thyroid effects during 
development of the young.  

Health Canada’s Response: 

Health Canada revisited the decreased landing foot splay observed in the acute neurotoxicity 
study in rats in light of the received comments and scientific rationales. The following reflects 
the conclusions from the weight of evidence review: 

 Health Canada agrees that there was a lack of dose-dependency at higher dose levels. 
However, all values were significantly decreased in both the main and extension studies 
as compared to the concurrent controls, and there was evidence of a dose response at the 
three lowest doses used in the extension study in both sexes. 

 Health Canada agrees that an effect on landing foot splay was not observed in the sub-
chronic neurotoxicity study in rats. However, a potential acute foot splay effect would not 
likely have been captured under that experimental design since this endpoint was only 
measured prior to treatment, and at the beginning of the second week. Furthermore, the 
route of administration and frequency of dosing differed between the acute and sub-
chronic neurotoxicity studies. 
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 The submitted rationale suggested that the effect on foot splay did not show evidence of 
neurotoxicity. Health Canada agrees that the observed decrease in foot splay may not 
indicate a neurotoxic effect. This is supported by a lack of neurotoxicity in the 90-day 
neurotoxicity study in rat, with no specific indication of neurotoxicity in other studies. 
However, the observed reduced foot splay could be a result of non-specific acute toxicity. 
Therefore, decreased landing foot splay remains an adverse effect that occurred in an 
acute scenario. 

 The foot splay effect is considered adverse at all doses, including the lowest dose tested. 
Thus, the removal of the threefold uncertainty factor for use of a LOAEL is not justified.  

 No additional data or scientific rationale was provided to support the removal of the 
threefold database uncertainty factor, which was included to address residual 
uncertainties due to potential thyroid effects during development of the young.  
 

In summary, the toxicology reference value of 0.05 mg/kg bw, with a target margin of exposure 
(MOE) of 1000, which was selected for the acute exposure scenario in PRVD2019-07, was re-
confirmed. 

1.1.4 New data – Metabolism studies 

The registrant submitted three non-guideline metabolism studies for Health Canada’s 
consideration. These new data consisted of two single dose gavage studies for TPM in mice, and 
an in vitro comparative metabolism study of TPM using human and rat liver microsomes. No 
scientific comments or rationales were submitted by the registrant to accompany the data 
provided. 

Health Canada’s response: 

Health Canada evaluated the newly submitted non-guideline metabolism studies. The following 
reflects the conclusions from the review:  

 In two studies, TPM was administered to ICR and B6D2F1 mice at a single high dose, 
which resulted in a rapid increase in both plasma and testes concentrations of TPM and 
TPM metabolites. The combined results provide evidence that TPM and its metabolites 
can cross the blood-testes barrier. 

 In a third study, in vitro metabolism of TPM in the presence of rat and human liver 
microsomes was compared. The rate of metabolism was slightly slower in the presence of 
human liver microsomes, with rat microsomes having a higher proportion of carbendazim 
and hydroxylated metabolites after a 2-hour incubation. A potential limitation within the 
study design is reflected in the use of male and female human microsomes but only 
female rat microsomes. No unique human metabolite was identified.  

 

Based on the newly submitted non-guideline metabolism studies, Health Canada acknowledges 
the potential for TPM and its metabolites to cross the blood-testes barrier. However, no changes 
to PRVD2019-07 are required. 
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1.1.5 New data – Range-finding and 28-day inhalation toxicity studies in rat 

The registrant submitted a 5-day range-finding inhalation toxicity study and 28-day repeat-dose 
inhalation toxicity study in rats. In addition, the latter included an assessment of thyroid hormone 
levels. No scientific comments or rationales were submitted by the registrant to accompany the 
data provided. 

Health Canada’s response: 

Health Canada evaluated the new inhalation toxicity studies in rats, and toxicology reference 
values were revisited. The following reflects the conclusions from the weight of evidence 
review: 

A. 5-day range finding inhalation study in rat 

 The 5-day dose range-finding inhalation study included doses between approximately 40 
to 200 mg/kg bw/day.  

 The liver and thymus were target organs in both sexes at all dose levels. Thyroid, spleen, 
and kidney effects were further observed in females at all dose levels. Thyroid effects 
were noted in males at the highest dose tested. 

 Overall, there was significant toxicity at all doses tested. However, given the limited 
scope of this study, it was considered supplemental by Health Canada. Thus, a NOAEL 
and LOAEL were not determined. 
 

B. 28-day repeat-dose inhalation study in rat 

 In the 28-day repeat-dose inhalation toxicity study doses ranged from approximately 1.3 
to 12 mg/kg bw/day. Health Canada concluded that the maximum tolerated dose was 
likely not reached since 1) most of the adverse effects that were observed in the range-
finding study were not noted in the main study and 2) the observed effects in the 28-day 
study were not considered adverse at any dose level, suggesting that the animals were not 
sufficiently challenged. It is noteworthy that the highest dose used in the 28-day study 
was three-fold lower than the lowest dose used in the range-finding study. An explanation 
for this gap in dosing levels was not provided. 

 No changes in T3, T4, and TSH levels were observed following repeat inhalation 
exposures. Furthermore, the assessment did not show the relative potential for inhaled 
compounds to affect the thyroid, as the positive control was given via oral gavage. 

 Treatment-related effects were not considered adverse due to the lack of a dose response 
and/or lack of corroborating histopathology.  

 In males, chronic-active inflammation of the prostate was observed in 3/10 animals at the 
high-dose level. However, the prostate was not examined histopathologically in the 5-day 
range-finding inhalation study in rats, and prostate effects were not observed in oral rat 
studies, which used the same strain of rat, higher doses, and a longer duration of dosing 
than was used in the repeat-dose inhalation study. Furthermore, one male with chronic-
active inflammation of the prostate had inflammation in multiple organs, including the 
heart and lung. As a result, Health Canada considers the effects on the prostate to be 
equivocal.  
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 Carbendazim is a common metabolite of TPM and the discontinued pesticide benomyl. 
The 2020 USEPA Draft Human Health Risk Assessment reviewed inhalation studies for 
benomyl, which showed rapid conversion to carbendazim and other metabolites, followed 
by elimination predominantly via the urine. Following inhalation of benomyl, portal-of-
entry effects (nasal olfactory degeneration) were observed; however, prostate effects 
were not observed. No systemic changes, including changes in clinical chemistry 
parameters, were observed in a 90-day inhalation study with benomyl (USEPA, 2020), 
which used a 4-fold higher concentration and a longer duration of dosing compared to the 
28-day inhalation study with TPM. A similar toxicokinetic profile was observed in oral 
gavage studies using TPM; however, toxicokinetic data following TPM inhalation are not 
available. Portal-of-entry effects were not observed in the 28-day repeat-dose inhalation 
study with TPM. 

 Based on the above, the no observed adverse effect level (NOAEL) for both males and 
females was established at the highest doses tested, 12.3 mg/kg bw/day and 12.9 mg/kg 
bw/day, respectively. 
 

Toxicology reference values for inhalation exposure scenarios 

In PRVD2019-07, an oral endpoint was selected for short-, intermediate-, and long-term 
inhalation exposure scenarios since a repeat-dose inhalation toxicity study was not available. In 
light of new data submitted, Health Canada revisited the selection of the appropriate study for 
inhalation exposures of all potential durations. Each scenario is discussed below. 

A. Short-term inhalation 

 The reference value in PRVD2019-07 was from a rabbit developmental toxicity study 
with a NOAEL of 10, based on decreased maternal body weight and food consumption 
and a target MOE of 300. This composite value includes 10-fold uncertainty factors each 
for intra- and inter-species variability. In addition, a threefold database uncertainty factor 
to account for residual uncertainties with respect to potential thyroid effects during 
development and the early postnatal period, as outlined in the Pest Control Products Act 
Hazard Characterization section of PRVD2019-07, was applied based on the rat 
extended-one generation reproductive toxicity study (EOGRTS) conducted with 
carbendazim. The newly submitted 28-day inhalation toxicity study has a slightly higher 
NOAEL at the high dose level of 12.3/12.5 mg/kg bw/day for males and females, 
respectively. 

 In the rat EOGRTS, maternal and offspring NOAEL values of 16 mg/kg bw/day were 
selected based on effects on the thyroid and altered thyroid hormone levels occurring at 
the LOAEL of 68 mg/kg bw/day. However, there was no assessment of learning and 
memory in this study, meaning that there was no assessment of the potential negative 
effects on these parameters arising in the young that result from depressed in utero 
thyroid hormone levels. It is possible than an assessment of learning and memory may 
have led to the identification of a lower NOAEL value. 

 There were concerns pertaining to the use of the new 28-day inhalation toxicity study to 
establish a toxicology reference value for short-term inhalation scenarios. The 28-day 
inhalation study did not assess toxicity during the potentially sensitive stage of prenatal 
and postnatal development, particularly neurodevelopment. However, thyroid hormone 
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levels were measured in the adult animals, which showed no effects at the doses tested. 
While it is noted that, based on short-term oral studies in rats, systemic effects, 
particularly changes in thyroid hormone levels would be expected at doses higher than 
those used in the rat inhalation study, assuming an inhalation absorption factor of 100%, 
there is also uncertainty in the selected point of departure and endpoints due to the 
inhalation study having not tested high enough exposure levels.  

 The rabbit developmental study assessed potential toxicity during prenatal, but not 
postnatal development, and neurodevelopment was assessed through examination of 
brain soft tissue. 

 Neither the rat inhalation toxicity study nor the rabbit developmental toxicity study 
assessed the potential effect on learning and memory resulting from depressed 
prenatal/postnatal thyroid hormone levels. As a result, the choice of the rabbit 
developmental toxicity study is considered a conservative approach and more appropriate 
to establish a toxicology reference value for short-term inhalation exposure scenarios, as 
determined in PRVD2019-07, given the identified uncertainties. 

 

B. Intermediate- and long-term inhalation 

 The current reference value is based on two co-critical studies in dogs and rats, which 
were of longer duration that the 28-day inhalation study. The NOAEL values established 
in these studies (~8 mg/kg bw/day) both revealed critical endpoints of concern 
(predominantly thyroid and liver effects). These studies provided the lowest NOAEL 
values in the database.  

 The newly submitted 28-day repeat-dose inhalation toxicity study had a NOAEL at the 
high dose level of 12.3/12.5 mg/kg bw/day in males and females, respectively.  

 The oral studies in dogs and rats were considered more appropriate to establish 
toxicology reference values for intermediate- and long-term inhalation exposure 
scenarios, as determined in PRVD2019-07. The choice of these co-critical studies is 
protective of the equivocal effects noted at the high dose level in the inhalation study. 
 

The toxicology reference values with a target MOE of 300, which were selected for short-, 
intermediate-, and long-term occupational inhalation exposure scenarios in PRVD2019-07 were 
reconfirmed.  

1.2 Dietary exposure 

1.2.1 Comment concerning MRLs 

The technical registrant requested that MRLs be maintained (for importation) for uses that may 
be cancelled. 

Health Canada’s response: 

Thiophanate-methyl and carbendazim MRLs are not proposed for revocation as dietary risks for 
both compounds were shown to be acceptable. 
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1.3 Occupational exposure 

1.3.1 Comment concerning dermal absorption 

The technical registrant requested that Health Canada review the thiophanate-methyl and 
carbendazim dermal absorption studies to update the values used in the PRVD. This included 
dermal absorption studies submitted to Health Canada just prior to the PRVD publication. A 
triple pack approach was also proposed for thiophanate-methyl. 

Health Canada’s response: 

The dermal absorption values for thiophanate-methyl and carbendazim were revisited based on a 
review of the new thiophanate-methyl and carbendazim dermal absorption studies submitted to 
Health Canada. Published studies from the scientific literature were also considered.  

Major limitations were identified with the thiophanate-methyl dermal absorption studies recently 
submitted to Health Canada. Therefore, the dermal absorption of 25% selected for thiophanate-
methyl for PRVD2019-07 was retained. The available data continue to indicate that a dermal 
absorption value of 25% would not underestimate exposure in the risk assessment. A triple pack 
approach was not possible as the available studies did not meet the minimal requirements. The 
studies were conducted at different doses and durations, and had major limitations. Refer to 
Appendix IV for more information. 

For carbendazim, two published human in vivo dermal absorption studies were available to 
Health Canada and were considered to be acceptable. These indicated that absorption was less 
than 1%. However, due to study limitations (for example, a 4-hour exposure duration rather than 
the recommended 10 hours), the results from these studies would likely underestimate exposure. 
International (EFSA) reviews of a rat in vivo study and a rat and human in vitro study were also 
available; however, as major limitations were identified for these studies, they could not be used 
to directly select a dermal absorption value. Using a weight of evidence approach and in 
consideration of the information available and the limitations associated with each study, a 
dermal absorption value of 10% was selected for carbendazim. This value is specific to 
agricultural and turf postapplication scenarios. The available data indicate that a dermal 
absorption value of 10% would not underestimate postapplication exposure in the risk 
assessment. Refer to Appendix IV for more information.  

1.3.2 Comment concerning apples and pears in British Columbia 

The registrant and grower groups indicated that it would be agronomically feasible to adopt the 
Eastern Canada use pattern in British Columbia for apples and pears. 

Health Canada’s response: 

In PRVD2019-07, risks to postapplication workers were not shown to be acceptable at the label 
rates specified for British Columbia, whereas risks were shown to be acceptable at the lower 
Eastern Canada rate. Based on the comment above, the Eastern Canada rate will be considered to 
representative of apples and pears nationally. The higher British Columbia application rate will 
be removed from the label.  
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1.3.3 Comment concerning stone fruit 

To address the long REIs determined for hand thinning activities in stone fruit in PRVD2019-07, 
the registrant proposed that the statement “no hand thinning of fruit” be added to the label. It was 
noted that alternative fruit thinning technology is available or could be adopted in the future. 

Health Canada’s response: 

When determining REIs for postapplication exposure, REIs are determined for both thiophanate-
methyl and carbendazim. The longer of the two REIs is then selected as the overall REI to be 
added to product labels. In PRVD2019-07, the use of thiophanate-methyl on stone fruit was 
proposed for cancellation as the 21-day REI for hand thinning activities in stone fruit was not 
considered to be agronomically feasible. This REI was required to mitigate postapplication risks 
from carbendazim.  

As noted in the response to comment 1.3.1 above, the carbendazim dermal absorption value was 
revised from 25% to 10%. The carbendazim postapplication non-cancer and cancer risk 
assessments were updated to account for the change in dermal absorption. As noted in Appendix 
IV, risks from carbendazim are now shown to be acceptable on the day of peak dislodgeable 
residues in stone fruit, resulting in a shorter REI for carbendazim. Therefore, the REI will now 
be based on postapplication risks from thiophanate-methyl. This results in a reduction of the REI 
from 21 days to 4 days for hand thinning in stone fruit. As the 4-day REI was considered to be 
feasible for this activity, the use of thiophanate-methyl on stone fruit is acceptable for continued 
registration. 

1.3.4 Comment concerning greenhouse tobacco seedlings 

Grower groups indicated that the 6-day REI for activities in greenhouse tobacco seedlings would 
be agronomically feasible, provided that they are able to enter greenhouses earlier to conduct 
activities that do not involve contact with treated foliage (for example, maintenance of the 
greenhouse environment). 

Health Canada’s response: 

As outlined in the REI information sheet on Canada.ca, when REIs are longer than 12 hours, it is 
permitted for workers and others to enter a treated area after 12 hours provided that hand labour 
tasks are not performed and that workers do not touch surfaces likely to have residues. Hand 
labour tasks involve worker contact with treated surfaces such as plants, plant parts, or soil, for 
example, when conducting postapplication worker activities such as pruning and harvesting. 
Hand labour activities are not permitted until the REI period ends.  

For greenhouse tobacco seedlings, the 6-day REI is to mitigate risks for workers contacting 
treated foliage during hand labour activities. For activities that do not involve contact with 
treated foliage, such as maintenance of the greenhouse or using a mechanical mower, it is 
acceptable for workers to enter the greenhouse to conduct these activities after 12 hours. In the 
REI table to be included on product labels, the information for greenhouse tobacco seedlings will 
be updated to include the 6-day REI for foliar contact activities and an additional REI of 12 
hours for activities that do not result in contact with treated foliage. 
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As the 6-day REI is specific to hand labour activities with foliar contact, it is considered to be 
agronomically feasible and the use of thiophanate-methyl on greenhouse tobacco seedlings is 
acceptable for continued registration.  

1.3.5 Comment concerning outdoor ornamentals grown for cut flowers 

Grower groups indicated that the 2-day REI for hand harvesting, hand pruning and disbudding 
activities in outdoor ornamentals grown for cut flowers is agronomically feasible.  

Health Canada’s response: 

As this REI is considered to be agronomically feasible, the use of thiophanate-methyl on outdoor 
ornamentals grown for cut flowers is acceptable for continued registration. 

1.3.6 Comment concerning protective equipment for postapplication workers 

Grower groups noted that workers currently use or are willing to use PPE when conducting 
postapplication activities in various crops. The use of this PPE may help to address exposure 
concerns and shorten the REIs proposed in PRVD2019-07. 

Health Canada’s response: 

Studies that are used currently to estimate postapplication worker exposure are based on workers 
wearing long-sleeved shirts, long pants, socks and footwear. It is also understood that many 
postapplication workers may wear gloves for their own personal comfort or for food safety 
purposes (to reduce microbial contamination). However, there are no reliable data to indicate the 
degree of protection that various types of gloves may provide to postapplication workers. Some 
available studies suggest that exposure actually increases when wearing gloves (Brouwer, 2000; 
Boman et al., 2005; Garrigou et al., 2011; Graves et al., 1995; Keifer, 2000; Rawson et al., 
2005). One very limited study showed significant reduction in hand exposure while wearing 
gloves during tomato harvesting (Rech et al., 1989). 

Health Canada is currently participating in a working group that also includes grower and 
industry representatives. The purpose of the working group is to:  

a) investigate the potential use of gloves as a risk mitigation option for postapplication 
workers in pesticide treated areas, and  

b) to investigate more efficient ways to gather postapplication worker information to ensure 
that risk assessments are kept up-to-date in reflecting activities that occur in the field.  

 

The scope of this information gathering includes both agricultural crops and ornamentals. The 
role of Health Canada on this working group is to provide regulatory advice and direction for any 
proposals suggested by the working group to meet the project goals. Currently, the working 
group is considering conducting studies to estimate the degree of protection offered by chemical-
resistant gloves while performing activities in various crops for the purpose of determining a 
default protection factor for gloves for postapplication workers. Based on the outcome of these 
studies, Health Canada may be able to consider gloves as a mitigation measure for 
postapplication workers in the future. Presently, such data are not available. 
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1.3.7 Comment concerning back of planter activity  

Grower groups and the registrant indicated that the back of planter activity included in the risk 
assessment for planting treated potato seeds is an obsolete activity and not representative of 
modern technology. 

Health Canada’s response: 

The information submitted during the PRVD consultation period was considered. The comment 
indicated that when modern planting equipment is used, as specified by the equipment 
manufacturer, there is no need for a worker to be present in the back of the planter during 
planting activities. However, in a recent worker exposure study submitted to Health Canada, 
which was conducted in Prince Edward Island and New Brunswick, it was demonstrated that this 
remains a current practice. In this study, workers were observed to be in the back of planter on 
all farms where planting activities were monitored, regardless of the age or technological 
features (for example, tiltable hopper) of the planter. As such, this activity was retained in the 
risk assessment as it may be common is some parts of Canada or in specific situations (for 
example, when the seed pieces are large).  

As noted in Appendix IV, risks were not shown to be acceptable for the back of planter activity. 
To mitigate these risks, additional PPE (for example, filtering facepiece respirator) and a limit on 
the amount of potato seed pieces that can be planted per day are required for liquid and water 
soluble package formulations. These label restrictions are in place to reduce exposure for the 
worker who in the back of the planter during planting. For planting operations where a worker is 
not required to be present at the back of the planter, there is no limit on the amount of potato 
seed pieces that can be planted per day.  

1.3.8 Comment concerning PPE worn during potato seed piece treatment with the dust 
product  

Grower groups noted that an occupational risk assessment specific to the dry dust formulation 
was not discussed in the PRVD. The registrant further noted that the potato seed piece 
assessments in the PRVD did not include the PPE currently required on the registered dust 
products, such as chemical-resistant coveralls and a respirator.  

Health Canada’s response: 

In PRVD2019-07, risks were not shown to be acceptable for potato seed piece treatment for all 
formulations. Details of the specific assessment, including for the dust/wettable powder 
formulation and the PPE included were presented in Appendix VII, Table 4 of the PRVD.  

The PPE considered for the dust/wettable powder formulation was single layer (long-sleeved 
shirt, long pants) and chemical-resistant gloves. This PPE is less than those currently required on 
the dust/wettable powder product label, which is chemical-resistant coveralls over a single layer, 
chemical-resistant gloves, and a respirator. However, the PPE used in the risk assessment is 
reflective of the study used to assess exposure for this specific scenario. 
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The exposure study used to assess workers treating potato seed pieces with a dust product was 
revisited to determine if the current label PPE could be incorporated into the assessment. In this 
study, only one dermal exposure value was reported for workers loading the dust product and 
planting treated seed pieces using a closed cab tractor. In other words, separate dermal exposure 
measurements were not provided for separate activities. Seed pieces were treated as they were 
planted by the machine. As the closed cab tractor afforded a level of protection while planting, it 
was not possible to estimate exposure for workers wearing additional clothing using this study. 
Therefore, the level of protection provided by chemical-resistant coveralls on the current labels 
could not be factored into the exposure assessment. Inhalation exposure, however, was measured 
separately for workers loading the dust product and planting the seed pieces. As these activities 
were measured separately, it was possible to estimate inhalation exposure for workers wearing a 
respirator during loading. It was not possible, nor considered to be practical, to estimate 
inhalation exposure for workers wearing a respirator in a closed cab.  

The risk assessment for workers treating potato seed pieces with a dust product was updated to 
include the use of a respirator during loading. Cancer and non-cancer risks were not shown to be 
acceptable, even with the addition of a respirator when loading. Therefore, the treatment of 
potato seed pieces with dust products will be cancelled as proposed in the PRVD. Refer to 
Appendix IV for more information. 

2.0 Comment(s) related to the environmental risk assessment 

2.1 Comment – risk of carbendazim to aquatic organisms 

The registrant suggested that the risk of carbendazim to aquatic organisms should be refined 
based on new studies they submitted after the publication of PRVD2019-07, and that the aquatic 
buffer zones should be refined accordingly. 

Health Canada’s response: 

In the aerobic aquatic biotransformation study (PMRA# 3038714), carbendazim was detected up 
to a maximum of 27.2% of applied thiophanate-methyl in the water phase and 70.5% in the total 
system. The value used for the aquatic transformation of thiophanate-methyl to carbendazim in 
PRVD2019-07 is 66%. The registrant suggested that the value from just the water phase (27.2%) 
should be used instead. However, just as Health Canada uses DT50 values from the total system 
in the assessments, the transformation rate of thiophanate-methyl to carbendazim should also be 
reflective of the total system. In this case, the newly submitted aerobic aquatic biotransformation 
study shows a maximum transformation rate of 70.5% which is similar, although slightly higher 
than the 66% used in PRVD2019-07. As the values are similar, Health Canada did not revise the 
transformation rate of thiophanate-methyl to carbendazim. 

Regarding the aquatic toxicity studies that were submitted by the registrant, see Section 3.2.2 for 
a discussion of their relevance for the environmental risk assessment and associated buffer zones. 
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In summary, the new fate studies provided by the registrant provided values that are consistent 
with the values used in PRVD2019-07 and, therefore, will not affect the aquatic risk assessment 
and associated buffer zones. The frog metamorphosis study submitted by the registrant provided 
values that resulted in reduced RQs for the amphibian risk assessments of thiophanate-methyl 
and carbendazim but ultimately, did not result in different risk conclusions than those described 
in PRVD2019-07. The carbendazim endpoint from the frog metamorphosis study did result in 
reduced buffer zones which are listed in Appendix VI.  

2.2 Comment – acute bee study 

The registrant noted that there was an inconsistency between an acute bee study listed in two 
different tables of PRVD2019-07. In the terrestrial toxicity table (Table 2, page 133 in 
PRVD2019-07) an acute bee study with an endpoint value of 114.7 µg a.i./bee was listed as a 
contact study. In Table 9 (page 138 in PRVD2019-07) an acute bee study with an endpoint value 
of 114.7 µg a.i./bee was listed as an oral study.  

Health Canada’s response:  

An editorial error was made in listing the acute bee study. An updated toxicity table for 
pollinators including the correction can be found in Appendix V, Table 3. 

3.0 Comment(s) related to the value assessment 

3.1 Comment – Thiophanate-methyl is important for resistance management 

Four comments received that highlighted the importance of thiophanate-methyl as an effective 
tool for disease control and resistance management for the turf, apple and cherry sectors. 

Health Canada’s response:  

Health Canada agrees that thiophanate-methyl is important for disease control and resistance 
management. During consultation with stakeholders, Health Canada received additional 
information including those related to crop production practices. This information was used as 
part of refining the assessments and Health Canada will retain most of the uses for thiophanate-
methyl with additional mitigation measures. Growers will continue to have the option to rotate or 
tank mix thiophanate-methyl with fungicides from different mode of action groups for disease 
control and resistance management. 

3.2 Use-specific comments  

3.2.1 Comment – Use of thiophanate-methyl on potato seed pieces 

Thiophanate-methyl was used on an estimated 16.1% of the 2019 total potato production area, 
indicating its importance especially to manage Verticillium wilt, as there are no registered 
alternatives. In addition, access to powder formulation is important to growers. In a survey 
conducted by the Canadian Potato Council, the dry Senator PSPT (Reg. No. 26236) was reported 
to be the most common formulation used by growers. Growers prefer the dry product (Senator 
PSPT) because of the ease of application and the added benefit of acting as a drying agent to 
suberize the cut potato seed piece which extends the seed viability. 
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Health Canada’s response: 

Health Canada agrees that thiophanate-methyl is important for disease control in potato 
production and that no alternatives exist for the management of Verticillium wilt and black leg. 
Health Canada updated the risk assessment based on the new information received following 
publication of the PRVD2019-07, and, this use will be retained with additional mitigation 
measures. Although the dry application use of thiophanate-methyl to potato seed pieces is being 
cancelled, Canadian potato growers will still have access to the liquid and water soluble bag 
formulations. 

3.2.2 Comment – Use of thiophanate-methyl on greenhouse tobacco seedlings 

Rhizoctonia solani is an important disease and there are no alternatives. Without this active 
ingredient, there is no pest management tool for controlling Rhizoctonia damping-off and target 
spot during the tobacco greenhouse season. In addition, Ontario is the only source of seedlings 
for tobacco production in Canada. Without a control option for Rhizoctonia damping-off and 
target spot, seedling losses may occur and the tobacco producers would not have enough time or 
greenhouse space to produce sufficient material to supply the total field acreage required. There 
is also no other source of seedlings outside the current production areas in Canada, since the 
importation of tobacco seedlings from the United States is not allowed under Canadian 
regulations. 

Health Canada’s response: 

Health Canada recognises the importance of thiophanate-methyl in managing Rhizoctonia 
damping-off in the greenhouse production of tobacco seedlings. Based on the new information 
received in response to PRVD2019-07, Health Canada updated the assessments and, as a result, 
this use will be retained with additional mitigation measures. Note that although damping off and 
target spot are both caused by Rhizoctania solani, thiophanate-methyl is only registered for the 
control of damping off. 

3.2.3 Comment – Use of thiophanate-methyl on turf 

The proposed buffer zone of 55 m for water less than 1 m deep is feasible for golf courses. While 
some areas of a particular golf course may be affected, the majority of a course will fall outside 
of this restriction. In addition, the use of thiophanate-methyl provides a valuable and unique 
mode of action for control of dollar spot, brown patch and pink snow mould which are important 
diseases to manage with regards to disease resistance and achieving appropriate golf course 
playing conditions. 

Health Canada’s response: 

Health Canada agrees that thiophanate-methyl is important for managing important diseases in 
turf and for resistance management. This use will be retained for golf courses and sod farms. 
Furthermore, the buffer zones have been revised and reduced for certain areas of golf course (for 
example, 15 m for water less than 1 m deep). 
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3.2.4 Comment – Use of thiophanate-methyl on ornamentals 

The loss of the use on greenhouse ornamentals grown for cut flowers represents a competitive 
disadvantage for growers. In addition, for outdoor ornamentals, the proposed 2-day REI for cut 
flowers is acceptable. It has been requested that the proposed cancellation of this use be reversed.  

Health Canada’s response: 

Health Canada acknowledges the importance of producers being competitive in the international 
marketplace. For greenhouse cut flowers there are several alternative active ingredients, from 
multiple mode of action groups, available to manage the diseases on the thiophanate-methyl 
labels. For outdoor cut flowers, based on the feedback received stating that a 2 day-REI is 
feasible, this use will be maintained, and the ornamental industry will have continued access to 
this fungicide.  

3.2.5 Comment – Use of thiophanate-methyl on pome fruit 

Thiophanate-methyl is an important tool for apple scab control and British Columbian growers 
would be at competitive disadvantage if the use on apple and pears was lost. To maintain access 
to thiophanate-methyl in British Columbia, the expansion of the Eastern Canada use pattern to 
British Columbia is supported by the registrant and British Columbian stakeholders, despite the 
reduced application rate and required tank mix with captan. 

Health Canada’s response: 

Health Canada recognises the importance of thiophanate-methyl in managing scab in apples and 
pears, nationally. With the revised use pattern in British Columbia, apple and pear growers will 
retain access to TPM for this use, albeit at the lower registered rate.  

3.2.6 Comment – Use of thiophanate-methyl on stone fruit 

Thiophanate-methyl is an important tool for control of brown rot on cherries. Regarding the 
proposed cancellation of the use on stone fruit due to the required 21-day REI for hand thinning, 
the registrant provided new information in support of a revised risk assessment. In the case 
where the risk assessment could not be revised, the registrant requested that a restriction be 
added to the label “no hand thinning of fruit” in order to maintain the use.  

Health Canada’s response: 

Although hand thinning is rarely done in cherries, this is a common practice in peach production. 
Based on new information provided in response to the PRVD, the postapplication risk 
assessment was updated and the REI for hand thinning of stone fruits is revised to 4 days, which 
is considered feasible. Therefore, the use on stone fruit will be retained. 
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Appendix IV Revised occupational and residential exposure and risk 
assessments for thiophanate-methyl 

Details and tables for the revised risk assessment are included in this appendix. Refer to 
PRVD2019-07 for additional information. 

Dermal absorption  

In PRVD2019-07, the dermal absorption value of 25% was selected for thiophanate-methyl and 
carbendazim based on data submitted to Health Canada, foreign reviews, and published 
literature. 

Thiophanate-methyl 

The recently submitted thiophanate-methyl dermal absorption studies were reviewed by Health 
Canada. These included rat in vivo studies, rat and human in vitro studies, and a human in vivo 
study. Major limitations were identified with all studies. These included unacceptable amounts of 
the applied dose in the non-occlusive cover (rat in vivo study), inability to calculate the mass 
balance as results were not reported for all matrices (in vitro and rat in vivo studies), and very 
low sample size (only 1 or 3 volunteers) in the human in vivo study. Due to these limitations, the 
dermal absorption of 25% selected for thiophanate-methyl for PRVD2019-07 was retained. The 
available data continue to indicate that a dermal absorption value of 25% would not 
underestimate exposure in the risk assessment.  

Carbendazim 

The available carbendazim studies and international (EFSA) reviews were considered by Health 
Canada. These included two human in vivo studies and international reviews of a rat in vivo 
study and a rat and human in vitro study. Major limitations were identified with the in vitro and 
rat in vivo studies, such as results were not reported for all matrices and a mass balance could not 
be calculated. The human in vivo studies were considered to be acceptable and indicated that 
dermal absorption at a mid-range dose (300 µg/cm2) in ethanol for 4 hours would be less than 
1%. Although ethanol vehicles have been observed to increase skin penetration, this study likely 
underestimates absorption as the 4 hour exposure period is less than a full workday. There is also 
uncertainty regarding whether the tested dose used in the study is representative of 
postapplication worker exposure.  

In consideration of all the information available and the limitations associated with each study, a 
dermal absorption value of 10% was selected for carbendazim. This value is specific to 
agricultural and turf postapplication scenarios. The available data indicate that a dermal 
absorption value of 10% would not underestimate postapplication exposure in the risk 
assessment. 

Residential postapplication risk assessment 

The residential thiophanate-methyl postapplication risk assessments are unchanged from those 
presented in PRVD2019-07, where risks were not shown to be acceptable. The residential 
carbendazim postapplication dermal risk assessments for residential turf (excluding golf courses) 
were updated to incorporate the 10% dermal absorption value. The dermal assessments for 
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residential fruit trees and golf course turf were not quantitatively updated as risks were shown to 
be acceptable in PRVD2019-07. Incidental oral risk assessments are unchanged from 
PRVD2019-07 and risks were shown to be acceptable.  

Dermal cancer and non-cancer risks for carbendazim on residential turf were shown to be 
acceptable at the day of peak residues for all sub-populations. Refer to Tables 1 and 2 of this 
Appendix for more information. However, as risks were not shown to be acceptable for 
thiophanate-methyl, the use on residential turf (excluding golf courses) will be cancelled, as 
proposed in the PRVD. The golf course use with liquid products and products in water soluble 
packaging is acceptable for continued registration. However, as detailed in PRVD2019-07, the 
use on golf courses will be removed from the wettable powder product labels, as risks were not 
shown to be acceptable for workers mixing, loading and applying thiophanate-methyl.  

Occupational postapplication risk assessment 

In PRVD2019-07, non-cancer and cancer occupational postapplication risk assessments were 
conducted for both thiophanate-methyl and carbendazim. REIs were calculated to determine the 
minimum length of time required for risks to be acceptable (that is, performance of a specific 
activity that results in exposures of both thiophanate-methyl and carbendazim that are above the 
target MOE, as well as below the acceptable cancer risk threshold of 1 × 10-5). Cancer and non-
cancer risks for carbendazim were shown to be acceptable at the day of peak residues for all 
crops, except apples and pears in British Columbia, due to the higher regional application rate, 
and stone fruit, where 21- to 63-day REIs were required for risks to be shown to be acceptable. 
These REIs were not considered to be agronomically feasible and use of thiophanate-methyl on 
these crops was proposed for cancellation. 

The occupational postapplication risk assessments were updated to remove the higher application 
rate for apples and pears in British Columbia as this rate is no longer supported, as discussed in 
Appendix III. The thiophanate-methyl assessments were further updated to incorporate the peak 
dislodgeable foliar residue (DFR) measured in the apple DFR study, rather than the predicted 
peak DFR value based the on the natural log (ln) linear regression of the study data used for the 
PRVD. For the apple DFR study, the measured peak DFR was used in the assessment to better 
characterize worker exposure on the day of application. It was not necessary to similarly update 
the peak DFR inputs used from the other DFR studies, as the risk assessment outcomes were the 
same regardless of whether the measured or predicted peak DFR values were used. The updated 
postapplication risk assessments for fruit and ornamental trees are summarized in Table 3. The 
postapplication risk assessments for all other crops are unchanged from PRVD2019-07; the REIs 
determined based on the cancer and non-cancer postapplication risk assessments are summarized 
in Table 4 of this Appendix.  

The carbendazim occupational postapplication risk assessments were updated using the 10% 
dermal absorption value. Refer to Table 5 in this Appendix for the updated risk assessments. For 
stone fruit, non-cancer and cancer risks for carbendazim are now shown to be acceptable at the 
day of peak residues resulting in a shorter REI for carbendazim. Therefore, the REI of 21 days 
for workers hand thinning stone fruit proposed in PRVD2019-07 is no longer required to address 
carbendazim risks.  
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However, a 4-day REI is required for risks to be acceptable for thiophanate-methyl; this REI is 
considered to be agronomically feasible. Therefore, use of thiophanate-methyl on stone fruit is 
acceptable for continued registration. 

In PRVD2019-07, the use of thiophanate-methyl on greenhouse tobacco seedlings and outdoor 
cut flowers was proposed for cancellation as the REIs were not considered to be agronomically 
feasible. As discussed in Appendix I, comments received during the PRVD consultation period 
indicated that the proposed REIs were agronomically feasible. As a result, thiophanate-methyl 
use on these crops is acceptable for continued registration.  

For greenhouse ornamentals grown for cut flowers (foliar application), as discussed in 
PRVD2019-07, the 25 day REI proposed for hand harvesting, disbudding, and hand pruning was 
not considered to be agronomically feasible and this use was proposed for cancellation. No 
comments were received during the PRVD consultation period regarding this use. As the 
thiophanate-methyl postapplication risk assessments were unchanged from PRVD2019-07 for 
this crop, this use will be cancelled as proposed in the PRVD. The soil drench use on greenhouse 
cut flowers is acceptable for continued registration with the mitigation measures in Appendix VI. 

Occupational potato seed piece treatment assessment 

Liquid formulations (soluble concentrate, water soluble packages) 

As discussed in Appendix III, comments were submitted to Health Canada indicating that 
workers are unlikely to be present in the back of planters when modern planting equipment are 
used. However, a worker in the back of the planter may be common practice in some areas in 
Canada or required under specific circumstances (for example, large seed pieces). Therefore, the 
back of planter activity was retained in the potato seed piece risk assessment.  

In PRVD2019-07, as summarized in Table 6 of this Appendix, risks for the driver/loader activity 
were shown to be acceptable at baseline PPE (single layer, gloves) and when a close cab planter 
was used. Risks were not shown to be acceptable for the back of planter activity even when 
maximum PPE were worn; therefore, the use of thiophanate-methyl on potato seed pieces was 
proposed for cancellation.  

The risk assessment was revised to consider the comments submitted regarding the prevalence of 
workers at the back of the planter across Canada, as well as information regarding the amount of 
treated seed pieces typically planted per day. To mitigate the risks identified for the back of 
planter worker in PRVD2019-07, a limit on the amount of potato seed pieces that can be planted 
per day was considered. As seen in Table 6 of this Appendix, when these workers wear cotton 
coveralls over a single layer, chemical-resistant gloves and a filtering facepiece respirator, risks 
were shown to be acceptable when a limit of 50 000 kg of seed pieces are planted per day. This 
limit was considered to be agronomically feasible as it is higher than the typical amount of cut 
seed planted per day (45 000 kg) reported for the provinces in which thiophanate-methyl is used. 
Further, for operations that do not require a worker to be in the back of the planter, there will be 
no limit of the amount of seed pieces planted per day. Cotton coveralls are currently required on 
these product labels and were considered to be more practical than chemical-resistant coveralls 
for this activity, as they have greater durability.  



Appendix IV 

  
 

Re-evaluation Decision - RVD2020-13 
Page 40 

The potato seed piece treatment use was acceptable for continued registration on liquid and water 
soluble package formulations, provided that the mitigation in Appendix VI are added to the label.  

Dust formulation 

In PRVD2019-07, risks were not shown to be acceptable for workers treating and planting potato 
seed pieces with a dust formulation wearing a jacket over single layer (long-sleeved shirt, long 
pants), chemical-resistant gloves and using a closed cab tractor. As discussed in Appendix I, 
comments were received indicating that this PPE is less than what is currently required on the 
dust product labels, which is chemical-resistant coveralls over single layer, chemical-resistant 
gloves and a respirator. However, the PPE used in the risk assessment is reflective of the study 
used to assess exposure for this specific scenario. The underlying exposure study data were 
revisited to determine whether the risk assessment could be updated to include the current label 
PPE. 

Only one acceptable exposure study was available to Health Canada that was representative of 
potato seed piece treatment and planting using a dust product. This study was used for the 
assessment in PRVD2019-07 and for this updated assessment. In this study, workers loaded a 
powder product into the planting machine and the machine treated the potato seed pieces as they 
were planted. One dermal exposure measurement was provided for workers conducting all 
activities and using a closed cab planter. In other words, separate dermal exposure measurements 
were not provided for separate activities. Typically, when exposure studies are representative of 
a single layer of clothing, Health Canada uses protection factors in order to estimate dermal 
exposure for workers wearing additional clothing. However, as the closed cab used in this study 
afforded a level of protection while planting, it is not possible to apply dermal protection factors 
for additional clothing as it would result in an underestimate of exposure. Therefore, it was not 
possible to quantitatively account for the chemical-resistant coveralls required on the current 
label in the exposure calculation. However, it could be considered qualitatively on case-by-case 
basis. In the study, inhalation exposure was measured separately for workers loading the powder 
product and planting the seed pieces. To estimate inhalation exposure for workers wearing a 
respirator during loading, a protection factor was applied to the exposure measured during this 
activity. Similar to the discussion above for dermal exposure, it is not possible to apply an 
inhalation protection factor for planting as a closed cab was used during this activity.  

The risk assessment for workers treating potato seed pieces with the dust product was updated to 
include the use of a respirator during loading in addition to the PPE (cotton jacket over single 
layer, chemical-resistant gloves) and closed cab used in the study. As shown in Table 6 of this 
Appendix, MOEs were much lower than the target MOE for the non-cancer assessment and 
cancer risks were less than 1 × 10-5. Since the MOEs were much lower than the target MOE, 
risks were not considered to be acceptable, even when qualitatively considering the chemical-
resistant coveralls on the current label. For risks to be acceptable, the amount of treated seed 
pieces planted per day would need to be limited to 10 000 kg per day, which is not considered to 
be agronomically feasible.  

As risks were not shown to be acceptable when using dust products to treat potato seed pieces, 
these products and uses will be cancelled as proposed in the PRVD.  
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Table 1 Updated CAZ residential postapplication dermal, non-cancer exposure and 
risk assessment  

Scenario Sub-populationa TTR (µg/cm2)b TCc (cm2/hr) 
Exposured 

(mg/kg bw/day) 
Dermal MOEe 
(Target = 1000) 

Turf - 3 applications (2 dollar spot, 1 brown patch) 
Residential 

Turf 
Adults 0.0258f 180 000 0.0087 1100 

CAZ = carbendazim; TTR = turf transferrable residue; TC = transfer coefficient; MOE = margin of exposure 
a Although there is potential dermal exposure to children less than 13 years of age, there was no relevant dermal 
endpoint identified for children. In addition, females aged 13-49 years were considered the most sensitive 
subpopulation. The risk assessment conducted for females 13-49 addresses potential risk for all other 
subpopulations. Exposure estimates were based on adults 16+ and youth 11<16 years and compared to the 
toxicology reference value for females 13-49 years.  
b TTR = turf transferrable residues. Peak carbendazim TTR residues were determined using chemical-specific 
studies. They were adjusted to the Canadian application rates.  
c TC = transfer coefficient. TCs from the USEPA Residential SOP (2012) were used. 
d Exposure = TTR (ug/cm2) × dermal absorption (10%) × TC × duration (1.5 hours)/Body Weight (80 kg). 
e NOAEL of 10 mg/kg bw/day from an oral developmental toxicity studies in rats and rabbits. Target MOE of 1000. 
f Peak carbendazim value from the TTR study was adjusted for the seasonal cumulative application rate (one brown 
patch application, and two dollar spot applications). It was assumed that there was no dissipation of carbendazim 
between applications. This is a conservative assumption.  
 

Table 2 Updated CAZ residential dermal postapplication cancer risk assessment 

Scenario Lifestage TTRa 
(µg/cm2) 

TCb 
(cm2/hr) 

Exposure 
Days per 

Yearc 

LADDd 
(µg/kg 

bw/day) 

Dermal 
Cancer 
Riske 

Turf - 3 applications (2 dollar spot, 1 brown patch) 

Residential 
Turf 

Adults 
0.0086 

180 000 30 0.19 2 × 10-7 
Youth (11<16 years) 148 000 30 0.015 2 × 10-8 

Child (1<2 years) 49 000 30 0.030 3 × 10-8 
CAZ = carbendazim; TC = transfer coefficient; TTR = turf transferrable residue;LADD = Lifetime average daily 
dose 
a The peak residue value from the TTR study was adjusted by the average rate across the three seasonal applications 
of thiophanate-methyl (excluding snow mould). The average rate was determined based on one seasonal application 
for brown patch and two seasonal applications of dollar spot.  
b Transfer coefficient values and daily durations are the 50th percentile from the USEPA Residential SOPs (2012a), 
when available. 
c The default of 30 exposure days per year was used for residential turf. 
d LADD = lifetime average daily dose = [TTR × duration (hour/day) × TC × dermal absorption (10%) × exposure 
days × lifestage duration (63 years as an adult, 5 years as a youth, 5 years as a child)]/[body weight × 365 days/year 
× lifetime (78 years)]. Durations for residential turf were 1.5 hours for adults and children 1<2 and 1.3 hours for 
youth. Body weights are 80, 57, 11 kg for adults, youth, and children (1<2), respectively. 
e Cancer risk = LADD × q1*. Carbendazim q1* is (1.09 × 10-3 mg/kg bw/day)-1.  
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Table 3 Updated thiophanate-methyl postapplication non-cancer and cancer 
exposure and risk assessments 

Crop 
Rate 
(kg 

a.i./ha) 

Postapplication 
Activity 

TC 
(µg/cm2) 

Non-Cancer, Short-Term 
Duration 

Cancer 

DFR/TTRa 
MOEb 

REIc 
(day) 

TWA 
DFR/TTR 

LADDe  
(µg/kg 

bw/day) 

Cancer 
Riskf 

µg/cm2 Daysd µg/cm2 

Tree Fruit - 2 applications, 7 day interval - Apple DFR study (New York site) 

Apple, 
pear 

0.44 
 

Hand thinning 
fruit 

3000 

0.801 

416 

12 
hours 

0–29 0.172 

0.542 4 × 10-6 

Hand harvesting 1400 892 0.253 2 × 10-6 
Hand pruning, 

scouting, 
training 

580 2150 0.105 8 × 10-7 

Orchard 
maintenance, 
bird control, 

hand weeding, 
propping 

100 12 500 0.018 1 × 10-7 

Cherry, 
nectarine, 

peach, 
plum, 
prune 

1.23 

Thinning Fruit 3000 

2.24 

149 4 4–33 0.243 0.768 6 × 10-6 
Hand harvesting 1400 319 

12 
hours 

0–29 0.477 

0.704 6 × 10-6 
Hand pruning, 

scouting, 
training 

580 769 0.292 2 × 10-6 

Orchard 
maintenance, 
bird control, 

hand weeding, 
propping 

100 4460 0.050 4 × 10-7 

Ornamental Trees - 2 applications, 7 day interval- Apple DFR study (New York site) 

Aspen 
and 

Poplar 
0.77 

Handline 
irrigation 

1750 
1.41 

406 
12 

hours 
0-29 0.450 

0.829 7 × 10-6 

All other 
activities 

230 3090 0.109 9 × 10-7 

TC = transfer coefficient; DFR = dislodgeable foliar residue; TTR = turf transferrable residue; MOE = margin of 
exposure; REI = restricted-entry interval; TWA = time weighted average; LADD = lifetime average daily dose; Avg 
= average;  
a DFR/TTR residue measured on the day of the second application. Two applications, 7 days apart were conducted 
in the study. Residues were adjusted to the Canadian application rate. It was not possible to adjust for longer re-
treatment intervals in the Canadian use pattern for some crops; however, exposure is not underestimated. 
b MOE = NOAEL/exposure. Where exposure = DFR/TTR × 8 hours × TC/body weight (80 kg). NOAEL of 100 
mg/kg bw/day from a 21-day rabbit dermal study, with a target MOE of 300 was selected for short-term exposure.  
c Point in time the calculated MOE exceeds or is within range of the target MOE.  
d Days after the final application over which the DFR/TTR residues were averaged over 30 days starting at the REI 
to calculate the time-weighted average DFR/TTR. Residues were adjusted to the Canadian application rate.  
e LADD = [TWA DFR/TTR × 8 hours × dermal absorption (25%) × TC × exposure days (30) × working lifetime 
(40 years)]/[body weight (80 kg) × 365 days/year × lifetime (78 years)]. 
f Cancer risk = LADD × q1* (7.96 × 10-3 mg/kg bw/day)-1.  
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Table 4 Summary of REIs for thiophanate-methyl (TPM)a 

Crop Activity TPM REIb 

Greenhouse Crops 
Greenhouse tobacco seedling (foliar, drench) Activities with foliar contact 6 days 

Activities with no foliar contact 12 hours 
Greenhouse ornamentals grown for cut flowers 

(foliar) 
Hand harvesting, disbudding, hand 

pruning 
25 daysc 

All other activities 12 hours 
Greenhouse ornamentals grown for cut flowers (soil 

drench) 
All activities 12 hours 

Greenhouse ornamentals non-cut flowers (foliar) All activities 12 hours 
Tree Fruit 

Apple, pear All activities 12 hours 
Stone fruit Hand thinning fruit 4 days 

All other activities 12 hours 
Berries and Field Crops 

Strawberry All activities 12 hours 
Raspberry Hand harvesting, tying/training (full 

foliage), handline irrigation 
1 day 

All other activities 12 hours 
Low bush blueberry Handline irrigation 1 day 

All other activities 12 hours 
White bean Scouting, handline irrigation 2 days 
Sugarbeet All activities 12 hours 

Outdoor Ornamentals 
Outdoor roses and ornamentals grown for cut 

flowers 
Hand harvesting, disbudding, hand 

pruning 
2 days 

All other activities 12 hours 
Outdoor ornamentals (non-cut flowers) All activities 12 hours 

Aspen, poplar  All activities 12 hours 
Turf 

Sod farms All other activities 12 hours 
Golf courses Until sprays 

have dried d 
TPM = thiophanate-methyl; REI = restricted-entry interval.  
a Table is a summary of the results of the REIs calculated based on the updated fruit and ornamental tree assessment 
in Table 3 and the results presented in PRVD2019-07 for all other crops as those postapplication assessments did not 
need to be updated. 
b Day at which risks were shown to be acceptable for thiophanate-methyl for postapplication workers entering 
treated areas. Refer to PRVD2019-07 for more information.  
c Shaded cells indicate where REIs were not considered to be agronomically feasible. Use will be cancelled, as 
proposed in PRVD2019-07. 
d This REI is more applicable for golf courses where other essential activities in the treated area are required as soon 
as residues have dried and vapours have dissipated. 
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Table 5 Updated carbendazim postapplication non-cancer and cancer exposure and 
risk assessments 

Crop 

Rate 
(kg 

a.i./ha
) 

Postapplication 
Activity 

TC 
(µg/cm

2) 

Non-Cancer Cancer 

DFR/TTR 
MO
E b 

REI 
c 

(day
) 

TWA 
DFR/TTR 

LADD 
e  

(µg/kg 
bw/da

y) 

Cance
r risk 

f Day a 
µg/cm

2 
Days 

d 
µg/c
m2 

Greenhouse Crops - 2 applications, 7 days apart - Greenhouse Cut Flower DFR study (Rose site) 
Cut 

flowers 
(foliar 

applicatio
n) 

0.60 

Hand harvesting, 
disbudding, hand 

pruning 
4000 

21 (peak) 0.098 

2540 

Use 
TP
M 

0–29 0.068 

0.12 
1 × 
10-7 

All other activities 

230 
44 
200 

0.0066 
7 × 
10-9 

Non-cut 
flowers 
(foliar 

applicatio
n) 

All activities 

Tobacco 
seedlings 

(foliar 
spray and 

foliar 
drench 

applicatio
n) 

6.30 All activities 230 21 (peak) 1.03 4210 0–29 0.713 0.069 
8 × 
10-8 

Tree Fruit - 2 applications, 7 day interval - Apple DFR study (New York site) 

Apple, 
pear 

0.44 
(Easter

n 
Canad
a rate) 

Hand thinning fruit 3000 

5, 14 
(peak) 

0.076 

4410 

Use 
TP
M 

0–29 0.062 

0.079 
9 × 
10-8 

Hand harvesting 1400 9440 0.037 
4 × 
10-8 

Hand pruning, 
scouting, training 

580 
22 
800 

0.015 
2 × 
10-8 

Orchard 
maintenance, bird 

control, hand 
weeding, propping 

100 
132 
000 

0.0026 
3 × 
10-9 

Cherry, 
nectarine, 

peach, 
plum, 
prune 

1.23 

Thinning Fruit 3000 
5, 14 

(peak) 
0.212 1570 

Use 
TP
M 

0-29 0.174 

0.22 
2 × 
10-7 

Hand harvesting 1400 

5, 14 
(peak) 

0.212 

3370 0.10 
1 × 
10-7 

Hand pruning, 
scouting, training 

580 8140 0.042 
5 × 
10-8 

Orchard 
maintenance, bird 

control, hand 
weeding, propping 

100 
47,20

0 
0.0073 

8 × 
10-9 

Berries and Field Crops - 2 applications, 7 day interval. Strawberry DFR study (North Carolina site) 

Strawberr
y 

0.77 

Hand harvesting 1100 

Peak 0.062 

14 
600 

Use 
TP
M 

Peak 0.062 

0.029 
3 × 
10-8 

Transplanting 230 
70 
000 

0.0060 
7 × 
10-9 

Scouting 210 
76 
700 

0.0055 
6 × 
10-9 
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Crop 

Rate 
(kg 

a.i./ha
) 

Postapplication 
Activity 

TC 
(µg/cm

2) 

Non-Cancer Cancer 

DFR/TTR 
MO
E b 

REI 
c 

(day
) 

TWA 
DFR/TTR 

LADD 
e  

(µg/kg 
bw/da

y) 

Cance
r risk 

f Day a 
µg/cm

2 
Days 

d 
µg/c
m2 

Hand weeding, 
canopy 

management 
70 

230 
000 

0.0018 
2 × 
10-9 

Raspberry 0.77 

Handline irrigation 1750 

Peak 0.062 

9210 

Use 
TP
M 

Peak 0.062 

0.046 
5 × 
10-8 

Hand harvesting, 
tying/training (full 

foliage) 
1400 

11 
500 

0.037 
4 × 
10-8 

Scouting, hand 
pruning, hand 

weeding, 
tying/training (min 

foliage) 

640 
25 
200 

0.017 
2 × 
10-8 

Transplanting 230 
70 
000 

0.0060 
7 × 
10-9 

Low bush 
blueberry 

0.77 

Handline irrigation 1750 

Peak 0.062 

9210 

Use 
TP
M 

Peak 0.062 

0.046 
5 × 
10-8 

Hand harvesting, 
scouting 

1100 
14 
600 

0.029 
3 × 
10-8 

Transplanting 230 
70 
000 

0.0060 
7 × 
10-9 

Hand weeding 70 
230 
000 

0.0018 
2 × 
10-9 

White 
bean 

1.58 
Handline irrigation 1750 

Peak 0.127 
4500 Use 

TP
M 

Peak 0.127 
0.094 

1 × 
10-7 

Scouting 1100 7160 0.059 
6 × 
10-8 

Sugarbeet 0.39 

Hand harvesting 1100 

Peak 0.032 

28 
700 

Use 
TP
M 

Peak 0.032 

0.015 
2 × 
10-8 

Scouting 210 
151 
000 

0.0028 
3 × 
10-9 

Hand weeding, 
thinning plants 

70 
452 
000 

0.001 
1 × 
10-9 

Flowers and Ornamentals (except trees) - 2 applications, 7 day interval- Strawberry DFR study (North 
Carolina site) 

Outdoor 
roses and 
ornament
als (cut 
flowers) 

0.53 

Handline irrigation 1750 

Peak 0.042 

13 
500 

Use 
TP
M 

Peak 0.042 

0.031 
3 × 
10-8 

Hand harvesting, 
disbudding, hand 

pruning 
4000 5910 0.071 

8 × 
10-8 

All other activities 230 
103 
000 

0.0041 
4 × 
10-9 

Outdoor 
ornament
als (non-

cut 
flowers) 

0.53 

Handline irrigation 1750 

Peak 0.042 

13 
500 Use 

TP
M 

Peak 0.042 

0.031 
3 × 
10-8 

All other activities 230 
103 
000 

0.0041 
4 × 
10-9 

Ornamental Trees - 2 applications, 7 day interval - Apple DFR study (New York site) 
Aspen 

and 
0.77 Handline irrigation 1750 

5, 14 
(peak) 

0.132 4330 
Use 
TP

0–29 0.109 0.080 
9 × 
10-8 



Appendix IV 

  
 

Re-evaluation Decision - RVD2020-13 
Page 46 

Crop 

Rate 
(kg 

a.i./ha
) 

Postapplication 
Activity 

TC 
(µg/cm

2) 

Non-Cancer Cancer 

DFR/TTR 
MO
E b 

REI 
c 

(day
) 

TWA 
DFR/TTR 

LADD 
e  

(µg/kg 
bw/da

y) 

Cance
r risk 

f Day a 
µg/cm

2 
Days 

d 
µg/c
m2 

Poplar 
All other activities 230 

33 
000 

M 
0.011 

1 × 
10-8 

Turf- 4 applications, 7 day interval- Turf TTR study (Peak from Georgia site as California site was <LOQ) 
Dollar Spot (2 applications of 2.1 kg a.i./ha), Brown Patch (1 application of 4.2 kg a.i./ha) and Pink Snow Mould 
(1 application of 12.25 kg a.i./ha) 

Golf 
course/so

d farm 

2.1–
4.2 

Transplanting/plant
ing, (slab 

harvesting- sod 
farm only) 

6700 

Cumulati
ve Peak 

0.025
8g 

5780 

Use 
TP
M 

Avg 
Seaso

n 
Peakh 

0.009 0.024 
3 × 
10-8 

Mowing, watering, 
(irrigation - sod 
farm only), (cup 

changing, irrigation 
repair, 

miscellaneous 
grooming- golf 

course only) 

3500 
11 
100 

0.009 0.013 
1 × 
10-8 

2.1–
12.25 

Aerating, 
fertilizing, hand 

pruning, scouting, 
mechanical 

weeding 

1000 
0.063

4g 
15 
800 

Avg 
Seaso

n 
Peakh 

0.016 0.0067 
7 × 
10-9 

TC = transfer coefficient; DFR = dislodgeable foliar residue; TTR= turf transferrable residue; MOE = margin of 
exposure; REI = restricted-entry interval; TWA = time weighted average; LADD = lifetime average daily dose; 
TPM = thiophanate-methyl; LOQ = limit of quantification 
a The number of days after the final application that corresponds to the reported DFR/TTR residue. Where indicated, 
this is the peak value from the study. The day at which the peak occurred was not always reported. Residues were 
adjusted to the Canadian application rate. 
b MOE = NOAEL/exposure. Where exposure = DFR/TTR × 8 hours × dermal absorption (10%) × TC/body weight 
(80 kg). A NOAEL of 10 mg/kg bw/day from oral developmental toxicity studies in rats and rabbits with a target 
MOE of 1000 were used. This toxicology reference value is applicable for all durations of exposure.  
c Point in time when the MOE exceeds or is within range of the target MOE for carbendazim. If the target MOEs is 
met at the peak DFR/TTR value, then the REI is determined based on the thiophanate-methyl postapplication risk 
assessment (Table 4 of this Appendix) indicated by “use TPM”. 
d Days over which the average DFR/TTR was determined following the final application of TPM, for studies where 
measured values were reported for each monitored day (apple and greenhouse cut flower DFR studies). Where daily 
values were not reported (strawberry DFR and turf studies), the peak DFR/TTR value from the study was used; this 
is considered to be a conservative assumption. Residues were adjusted to the Canadian application rate. 
e LADD = [TWA DFR/TTR × 8 hours × dermal absorption (10%) × TC × exposure days (30) × working lifetime 
(40 years)]/[body weight (80 kg) × 365 days/year × lifetime (78 years)]. 
f Cancer risk = LADD × q1* (1.09 × 10-3 mg/kg bw/day)-1.  
g Four applications of various application rates are supported for turf. For the non-cancer risk assessment, the peak 
carbendazim residue value from the turf study (Georgia site) was adjusted for the seasonal cumulative application 
rate of all applicable applications (one brown patch application, two dollar spot applications; the pink snow mould 
was also included for the scouting activity). It was assumed that there was no dissipation of carbendazim between 
applications. This is a conservative assumption. 
h The peak residue value from the TTR study (Georgia site) was adjusted by the average of the seasonal application 
rates applicable for each activity. Pink snow mould is only applied at the end of the season, so it was only expected 
to co-occur with scouting activities. The average seasonal rate for this activity was determined based on one 
seasonal application each of pink snow mould and brown patch and two seasonal applications of dollar spot. For all 
other activities, the average rate was determined excluding the pink snow mould application. For example- slab 
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harvesting TTR: 0.054 µg/cm2 × [(two dollar spot applications (2.10 kg a.i./ha) + one brown patch application (4.20 
kg a.i./ha)/3]/site application rate (17.6 kg a.i./ha). 
 

Table 6 Updated thiophanate-methyl potato seed pieces exposure and risk assessment  

Activitya Form 

Application 
Rate 

(g a.i./kg 
seed) 

Throughputb 
(kg/day) 

MOE (Target = 300) 
LADDf 

(µg/kg 
bw/day) 

Cancer 
Riskg Dermalc Inhalationd Combinede 

Maasfeld, 2001 (dust product): Open mix/load, closed cab, wearing two layers (single layer+jacket), CR gloves 

Mix, load, plant Dust 0.5 

90 000 
(40 000 for 

cancer) 
42 126 32 0.0042 3 × 10-5 

9000h 422 1260 316 0.00094 8 × 10-6 
Maasfeld, 2001 (dust product): Open mix/load, closed cab, wearing two layers (single layer and jacket), CR gloves 

and respirator during mixing/loading 

Mix, load, plant Dust 0.5 

90 000 
(40 000 for 

cancer) 
42 187 34 0.0040 3 × 10-5 

10 500h 361 1602 295 0.0011 8 × 10-6 
Mackie, 2006 (liquid product): Open mix/load, wearing single layer, CR gloves 

Treater 
Liquid, 
WSP 

0.5 
90 000 

(40 000 for 
cancer) 

611 1550 438 0.00089 7 × 10-6 
Cutter/sorter NM 988 N/A 0.00019 2 × 10-6 

Treater/sorter/cutteri 611 988 377 0.00096 8 × 10-6 
Lange, 2015 (liquid product): Open loading, closed cab planting, wearing single layer, gloves (no specific type) 

Planter 
driver/loaders Liquid, 

WSP 
0.5 

90 000 
(40 000 for 

cancer) 

484 959 322 0.00039 3 × 10-6 

Back of planter 
62 284 51 0.0027 2 × 10-5 

15 000h 374 1710 307 0.0010 8 × 10-6 
Lange, 2015 (liquid product): Open loading, closed cab planting, wearing coveralls over single layer, gloves (no 

specific type) 

Back of planter 
Liquid, 
WSP 

0.5 

90 000 
(40 000 for 

cancer) 
183 284 111 

0.0011 9 × 10-6 

30 000h 549 853 334 
Lange, 2015 (liquid product): Open loading, closed cab planting, wearing coveralls over single layer, gloves (no 

specific type) and FFR (dust mask) 

Back of planter 
Liquid, 
WSP 

0.5 

90 000 
(40 000 for 

cancer) 
183 1420 162 

0.00090 7 × 10-6 

50 000 h 330 2260 292 
Shaded cells indicate where risks are not shown to be acceptable. 
Form = formulation; CR = chemical-resistant; Single layer = long-sleeved shirt, long pants; MOE = margin of 
exposure; LADD = lifetime average daily dose; Treater = worker who mixes, loads, and treats the potato seed 
pieces; NM = not monitored; WSP = water soluble packaging; FFR = filtering facepiece respirator 
a Activities are determined by the tasks performed by workers in each exposure study. 
b Throughput determined by the seeding rate and area planted.  
c Dermal route is based on a NOAEL of 100 mg/kg bw/day based on a 21-day rabbit dermal study. MOE = 
NOAEL/exposure. Exposure = [(application rate × kg/1000 g × throughput) × unit exposure]/80 kg body weight]. 
Target MOE = 300. 
d Inhalation route is based on a NOAEL of 10 mg/kg bw/day based on an oral rabbit developmental study. MOE = 
NOAEL/exposure. See footnote ‘c’ for exposure equation. Inhalation absorption assumed to be 100%. Target MOE 
= 300. 
e Combined MOE = 1/[(1/dermal MOE)+(1/inhalation MOE)]. Target MOE = 300. 
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f LADD = lifetime average daily dose = [(dermal exposure × 25% dermal absorption + inhalation exposure, as 
calculated above) × exposure days (30 days for treatment, 10 days for planting) × working lifetime (40 years)]/[body 
weight (80 kg) × 365 days/year × lifetime (78 years)]. 
g Cancer risk = LADD × q1*. Thiophanate-methyl q1* is (7.96 × 10-3 mg/kg bw/day)-1 

h Highest throughput where risks are acceptable. 
i Treaters and cutters/sorters were combined to estimate exposure for treaters who also help cut and sort. However, 
as the potato seed pieces are treated after they are cut and sorted, the dermal PPE will not be required for 
cutters/sorters. 
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Appendix V Environmental assessment for thiophanate-methyl 

Table 1 Aerobic soil biotransformation half-lives for thiophanate-methyl, 
carbendazim and 2-AB 

Soil Type pH/Organic 
Carbon 

DT50 

(d) 
DT90 

(d) 
Model Comments / Persistence Classification1 

(Reference, PMRA#) 

Thiophanate-methyl 
DU soil 
(loam) 

6.6/7.0% 1.1 4.7 DFOP Major transformation product, 
carbendazim, was found at a maximum of 
69.9% applied thiophanate-methyl a week 
after application to the soil. At study 
termination (120 d), carbendazim was 
found at a maximum of 28.7%. Bound 
residues increased with time to a 
maximum of 62%. These data are 
included below for carbendazim. 
 
Major transformation product, 2-AB, 
found at a maximum of 22.1% applied 
thiophanate-methyl 29 days after 
application to the soil. At study 
termination (120 d), 2-AB was found at a 
maximum of 11.4%. 
 
Non-persistent  
 
(3038713) 

Hanford soil 
(loam) 

5.7/0.76% 1.4 10.1 

Carbendazim 
DU soil 
(loam) 

6.6/7.0% 35.0 2026 DFOP The starting material for this study was 
thiophanate-methyl which degraded 
quickly (half-life 1.1 – 1.4 d) to 
carbendazim, 2-AB, and minor 
transformation products.  
 
Slightly Persistent 
(3038713) 

Hanford soil 
(loam) 

5.7/0.76% 21.9 63.4 SFO 

2-AB 
DU soil 
(loam) 

6.6/7.0% 25.5 84.7 SFO-SFO-SFO 
multi-compartment 

non-linear 
regression 

The starting material for this study was 
thiophanate-methyl which degraded 
quickly (half-life 1.1 – 1.4 d) to 
carbendazim, 2-AB, and minor 
transformation products. 
  
Slightly Persistent  
 
(3038713) 
 

Hanford soil 
(loam) 

5.7/0.76% 38 76.1 SFO-SFO-SFO 
multi-compartment 

non-linear 
regression 

1 Persistence classification based on Goring et al. 1975. 
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Table 2 Dissipation of thiophanate-methyl and carbendazim in aerobic 
water/sediment system 

River 
System 

pH/Organic 
Carbon 

DT50 (d) DT90 (d) Model 
Comments / Persistence Classification1 (Reference, 

PMRA#) 

Thiophanate-methyl 
Taunton 
(silt loam)  

5.4/2.9% Water: 
4.9 

Water: 
16.3 

SFO Major transformation product, carbendazim, was found 
at a maximum of 70.5% applied thiophanate-methyl on 
day 30 in the total system. At study termination (100 
d), carbendazim was found at a maximum of 66.3% in 
the total system. These data are included below for 
carbendazim. 
 
Non-persistent  
(3038714) 

Total 
System: 

4.9 

Total 
System: 

16.6 

SFO 

Weweantic 
(sand)  

5.4/0.77% Water: 
6.5 

Water: 
31.0 

DFOP 

Total 
System: 

6.6 

Total 
System: 

30.7 

SFO 

Carbendazim 
Taunton 
(silt loam)  

5.4/2.9% Water: 
17.0 

Water: 
56.5 

SFO The starting material for this study was thiophanate-
methyl which degraded relatively quickly (half-life 
4.9–6.6 d in total system) to carbendazim, and minor 
transformation products.  
 
Moderately Persistent to Persistent 
 
(3038714) 

Total 
System: 

99.5 

Total 
System: 

331 

SFO 

Weweantic 
(sand)  

5.4/0.77% Water: 
76.5 

Water: 
254 

SFO 

Total 
System: 

276 

Total 
System: 

918 

SFO 

1 Persistence classification based on McEwen and Stephenson, 1979. 
 

Table 3 Environmental toxicity of thiophanate-methyl to bees 

Organism Study 
type 

Species Test 
Material 

Endpoint Value Comments Reference 
(PMRA#) 

Terrestrial Species 

Invertebrate Adult 
acute 
contact 

Honey bee 
(Apis 
mellifera) 

TPM 48-hr LD50 
(contact) 

>100 µg 
a.i./bee 

Relatively 
nontoxic 

1530457 

Adult 
acute oral 

Honey bee 
(Apis 
mellifera) 

Topsin M 
500 SC 

LD50 
(oral) 

114.7 µg 
a.i./bee 

Relatively 
nontoxic 

2952341 

Adult 
acute oral 

Honey bee 
(Apis 
mellifera) 

TPM 48-hr LD50 
(oral) 

>100 µg 
a.i./bee 

Relatively 
nontoxic 

3038709 

Adult 
chronic 
oral 

Honey bee 
(Apis 
mellifera) 

TPM 10 d-LD50 >48.3 µg 
a.i./bee/day 

Mortality 2952341 

Larvae 
acute oral 

Honey bee 
(Apis 
mellifera) 
larvae 

TPM 72-hr LD50 56 µg 
a.i./larva/day 

Relatively 
nontoxic 

3038710 

Larvae 
chronic 
oral 

Honey bee 
(Apis 
mellifera) 
larvae 

TPM NOEL 4.25 µg 
a.i./larva/day 

Highest level 
tested 

3038711 

LOEL >4.25 µg 
a.i./larva/day 

 3038711 
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Table 4 Foliar application: In-field and off-field exposure of thiophanate-methyl on 
plant surfaces after application at highest single foliar application rate 

Foliar Application Method 
Drift Deposition 

Adjustment Factor 
(%) 

Highest In-field 
Single Application Rate 

(g a.i./ha) 

Maximum Off-field 
Spray Drift 
(g a.i./ha) 

Aerial 26 1575 410 
Airblast (Early Season) 74 1225 907 
Airblast (Late Season) 59 1225 723 

 

Table 5 Foliar application: Acute contact risk to adult bees based on screening level 
exposure estimates for thiophanate-methyl 

Application rate 
(EEC) 

(kg a.i./ha) 

Koch and Weiber 
(adjustment factor) 

Exposure 
estimate for 

bees* 

Toxicity endpoint 
(µg a.i./bee/day) 

RQ** LOC exceeded? 

1.575 2.4 3.8 LD50: >100 <0.1 no 
*Exposure estimate for bees (µg a.i./bee/day) = application rate (kg a.i./ha) × adjustment factor (µg a.i./bee per kg 
a.i./ha) 
**Exposure estimate for bees/toxicity endpoint 
Note: LOC for bee is set at 0.4.  

 

Table 6 Foliar Application: Acute and chronic dietary risk to bees (adults and larvae) 
based on screening level exposure estimates for thiophanate-methyl 

Application 
rate (EEC) 
(kg a.i./ha) 

Koch and Weiber 
(adjustment 

factor) 

Exposure 
estimate for 

bees* 

Toxicity endpoint 
(µg a.i./bee/day) 

RQ** LOC exceeded? 

Adults (Acute oral) 
0.77 28.6 22 LD50: 114.7 0.2 no 

1.225 28.6 35 LD50: 114.7 0.3 no 
1.575 28.6 45 LD50: 114.7 0.4 no 

Adults (Chronic oral) 
0.77 28.6 22 LD50: >48.3 <0.5 no 

1.225 28.6 35 LD50: >48.3 <0.7 no 
1.575 28.6 45 LD50: >48.3 <0.9 no 

Larvae (Acute oral) 
0.77 12.2 9.4 LD50: 56 0.2 no 

1.225 12.2 15 LD50: 56 0.3 no 
1.575 12.2 19 LD50: 56 0.3 no 

Larvae (Chronic oral) 
0.77 12.2 9.4 NOEL: 4.25 2.2 yes 

1.225 12.2 15 NOEL: 4.25 3.5 yes 
1.575 12.2 19 NOEL: 4.25 4.5 yes 
0.77 12.2 9.4 LOEL: >4.25 <2.2 yes 

1.225 12.2 15 LOEL: >4.25 <3.5 yes 
1.575 12.2 19 LOEL: >4.25 <4.5 yes 

*Exposure estimate for bees (µg a.i./bee/day) = application rate (kg a.i./ha) × adjustment factor (28.6 µg a.i./bee 
per kg a.i./ha for adults, 12.2 µg a.i./bee per kg a.i./ha for larvae) 
**Exposure estimate for bees/toxicity endpoint 
Note: LOC for bees is set at 0.4 for acute endpoints and 1.0 for chronic endpoints. 
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Table 7 Foliar Application: Acute and chronic risk (contact and/or oral) to bees 
(adults and larvae) from spray drift based on screening level exposure to 
thiophanate-methyl 

Bee 
stage 

Exposure Koch and Weiber 
(adjustment factor) 

Exposure 
Estimate for 

Bees* 

Toxicity endpoint 
(µg a.i./bee/day) 

RQ** LOC 
exceeded? 

Aerial Spray (26% drift): 0.410 kg a.i./ha (maximum off-field spray drift) 

Adult 

Acute 
contact 

2.4 0.98 LD50: >100 <0.1 no 

Acute oral 28.6 12 LD50: 114.7 0.1 no 
Chronic 
oral 

28.6 12 LD50: >48.3 <0.2 no 

Larvae 
Acute oral 12.2 5 LD50: 56 <0.1 no 
Chronic 
oral 

12.2 5 
NOEL: 4.25 1.2 yes 
LOEL: >4.25 <1.2 yes 

Airblast - early season (74% drift): 0.907kg a.i./ha (maximum off-field spray drift) 

Adult 

Acute 
contact 

2.4 2.2 LD50: >100 <0.1 no 

Acute oral 28.6 26 LD50: 114.7 0.2 no 
Chronic 
oral 

28.6 26 LD50: >48.3 <0.5 no 

Larvae 
Acute oral 12.2 11 LD50: 56 0.2 no 
Chronic 
oral 

12.2 11 
NOEL: 4.25 2.6 yes 
LOEL: >4.25 <2.6 yes 

Airblast - late season (59% drift): 0.723 kg a.i./ha(maximum off-field spray drift) 

Adult 

Acute 
contact 

2.4 1.7 LD50: >100 <0.1 no 

Acute oral 28.6 21 LD50: 114.7 0.2 no 
Chronic 
oral 

28.6 21 LD50: >48.3 <0.4 no 

Larvae 
Acute oral 12.2 8.8 LD50: 56 0.2 no 
Chronic 
oral 

12.2 8.8 
NOEL: 4.25 2.1 yes 
LOEL: >4.25 <2.1 yes 

*Exposure estimate for bees (µg a.i./bee/day) = application rate (kg a.i./ha) × adjustment factor (µg a.i./bee per kg 
a.i./ha) 
**Exposure estimate for bees/toxicity endpoint 
Note: LOC for bees is set at 0.4 for acute endpoints and 1.0 for chronic endpoints. 

 
Table 8 Seed Treatment: Acute and chronic dietary risk to bees (adults and larvae) 

based on screening level exposure estimates for thiophanate-methyl 

Exposure 
EEC 

(µg a.i./g) 
Exposure Estimate for 

Bees* 
Toxicity endpoint 
(µg a.i./bee/day) 

RQ** 
LOC 

exceeded? 

Adult acute oral 1 0.292 LD50: 114.7 <0.1 no 
Adult chronic oral 1 0.292 LD50: >48.3 <0.1 no 
Larvae acute oral 1 0.124 LD50: 56 <0.1 no 

Larvae chronic oral 1 0.124 
NOEL: 4.25 0.1 no 
LOEL: >4.25 <0.1 no 

*Exposure Estimate for bees (µg a.i./bee/day) = 0.292 × EEC for adults, 0.124 × EEC for larvae 
**Exposure estimate for bees/toxicity endpoint 
Note: LOC for bee is set at 0.4 for acute endpoints and 1 for chronic endpoints. 
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Table 9 Soil Applications: Acute and chronic dietary risk to bees (adults and larvae) 
based on screening level exposure estimates for thiophanate-methyl (Koc 
value = 71) 

Application rate 
(kg a.i./ha) 

Briggs EEC 
(µg a.i./g) 

Exposure Estimate for 
Bees* 

Toxicity endpoint 
(µg a.i./bee/day) 

RQ** 
LOC 

exceeded? 

Adults (Acute) 
1.785 0.752 0.221 LD50: 114.7 <0.1 no 

Adults (Chronic) 
1.785 0.752 0.221 LD50: >48.3 <0.1 no 

Larvae (Acute) 
1.785 0.752 0.094 LD50: 56 <0.1 no 

Larvae (Chronic) 

1.785 0.752 0.094 
NOEL: 4.25 0.1 no 
LOEL: >4.25 <0.1 no 

*Exposure estimate for bees (µg a.i./bee/day) = 0.292 × Briggs EEC for adults, 0.124 × Briggs EEC for larvae 
**Exposure estimate for bees/toxicity endpoint 
Note: LOC for bee is set at 0.4 for acute endpoints and 1 for chronic endpoints. 

 
Table 10 Soil Applications: Acute and chronic dietary risk to bees (adults and larvae) 

based on screening level exposure estimates for thiophanate-methyl (Koc 
value = 476) 

Application rate 
(kg a.i./ha) 

Briggs EEC 
(µg a.i./g) 

Exposure Estimate for 
Bees* 

Toxicity endpoint 
(µg a.i./bee/day) 

RQ** 
LOC 

exceeded? 

Adults (Acute) 
1.785 0.130 0.038 LD50: 114.7 <0.1 no 

Adults (Chronic) 
1.785 0.130 0.038 LD50: >48.3 <0.1 no 

Larvae (Acute) 
1.785 0.130 0.016 LD50: 56 <0.1 no 

Larvae (Chronic) 

1.785 0.130 0.016 
NOEL: 4.25 0.1 no 
LOEL: >4.25 <0.1 no 

*Exposure estimate for bees (µg a.i./bee/day) = 0.292 × Briggs EEC for adults, 0.124 × Briggs EEC for larvae 
**Exposure estimate for bees/toxicity endpoint 
Note: LOC for bee is set at 0.4 for acute endpoints and 1 for chronic endpoints. 

 

Table 11 Summary of potential risk to pollinators and proposed risk mitigation for 
foliar, soil and seed treatment uses 

Application 
Method 

Negligible potential for risk 
Potential for risk and Proposed mitigation 

Low-Moderate pollinator 
exposure 

High pollinator exposure 

Foliar No exposure: 
- Turf (sod farms and golf 

courses) 
- Tobacco 
- White button mushroom 
 
Based on risk assessment: 
- Aspen, Poplar 
- Apple 
- Pear 

Restrict applications during 
bloom to evening: 
- White bean 
 

Restrict applications during 
bloom to evening: 
- Cherry 
- Peach 
- Nectarine 
- Plum 
- Prune 
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Application 
Method 

Negligible potential for risk 
Potential for risk and Proposed mitigation 

Low-Moderate pollinator 
exposure 

High pollinator exposure 

- Lowbush blueberry 
- Raspberry 
- Strawberry 
- Outdoor ornamentals 
- Roses 

Seed 
Treatment 

Based on risk assessment: 
- Dry common bean 
- Sweet corn 
- Potato 

There are no seed treatment 
applications with low-
moderate pollinator exposure 
with a potential risk. 

There are no seed treatments 
with high pollinator exposure 
with a potential risk. 

Soil Based on risk assessment: 
- potted greenhouse ornamentals 
 

There are no soil applications 
with low-moderate pollinator 
exposure with a potential risk. 

There are no soil applications 
with high pollinator exposure 
with a potential risk. 



Appendix VI 

  
 

Re-evaluation Decision - RVD2020-13 
Page 55 

Appendix VI Label amendments for products containing thiophanate-
methyl 

Information on approved labels of currently registered products should not be removed unless it 
contradicts the label statements provided below.  

1.0 CANCELLED USES TO BE REMOVED FROM PRODUCT LABELS 

Use instructions for the following crops/uses must be removed from the product labels.  

Wettable powder products 

 All use directions related to aerial application 
 Turf uses  
 White bean, sugarbeet, aspen and poplar uses  
 Greenhouse ornamentals grown for cut flower (foliar application) use 

 
Dust products 

 Potato seed piece treatment 
 
Liquid products and products in water soluble packaging, as applicable 

 All turf uses, except on golf courses and sod farms 
 Greenhouse ornamentals grown for cut flowers (foliar application) 

 

2.0 GENERAL LABEL IMPROVEMENTS: 

• On the PRINCIPAL DISPLAY PANEL of all technical, manufacturing concentrate, and 
end-use product labels, replace “guarantee” with “active ingredient”. 

• Remove any vague use directions from the label and replace with more specific 
application directions, as provided in this Appendix. 

• Statements in the “Disposal” section should conform to DIR99-04 Disposal Statements 
for Control Product Labels. 

 

3.0 LABEL AMENDMENTS RELATING TO HEALTH RISK 
ASSESSMENT  

3.1 General label improvements  

Under PRECAUTIONS, add or amend the following statements to all commercial-class end-use 
products. Note that the changes below are only required when relevant uses are registered on the 
product label. 
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Agricultural, turf and potato seed piece treatment uses (not seed treatment uses):  

 “Apply only when the potential for drift beyond the area to be treated is minimal. Take 
into consideration wind speed, wind direction, temperature inversions, application 
equipment, and sprayer settings.”  

 
Seed treatment product: 

 “Apply only in a way that this product will not contact workers or other persons, either 
directly or through drift. Only workers wearing personal protective equipment may be in 
the area when seed is being treated or bagged.” 

 

3.2 Personal protective equipment  

Personal protective equipment is specified below for agricultural uses (for example. application 
to field crops, mushroom spawn/casings, ornamentals, and trees), turf uses, potato seed piece 
treatment, and seed treatment. Some labels may have one or more of these uses registered. The 
label statements regarding PPE must be added to the label for all registered uses, unless the 
current mitigation is more restrictive. Should the PPE on the label be more restrictive (for 
example, glove, respirator, chemical-resistant coveralls), then those PPE should be incorporated 
into the applicable statement(s) below. 

3.2.1 Liquid commercial-class products for agricultural and turf uses  

For commercial-class liquid agricultural products, label statements must be amended (or added) 
to include the following directions under PRECAUTIONS, unless the current label mitigation is 
more restrictive:  

 “Wear coveralls over a long-sleeved shirt, long pants, chemical-resistant gloves, shoes 
and socks during mixing, loading, application, clean-up and repair. In addition, wear 
chemical-resistant headgear during open cab airblast application. Chemical-resistant 
headgear includes Sou’Wester hat, chemical-resistant rain hat or large brimmed 
waterproof hat and hood with sufficient neck protection. Gloves are not required during 
application within a closed cab [or cockpit].” The text in square brackets should only be 
included when the product is registered for aerial application. 

 “If mixing and loading more than [260 kg a.i. to be reported in product equivalent value] 
in a day, a closed mixing/loading system is required.” As indicated by the square brackets 
above, the active ingredient amount in this statement (in other words, 260 kg a.i.) is to be 
converted into the corresponding amount of product by the registrant for each product 
label. 

 “For groundboom application, if applying more than [260 kg a.i. to be reported in product 
equivalent value] in a day, a closed cab tractor is required.” As indicated by the square 
brackets above, the active ingredient amount in this statement (in other words, 260 kg 
a.i.) is to be converted into the corresponding amount of product by the registrant for 
each product label. 
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3.2.2 Commercial-class products in water soluble packaging for agricultural and turf uses  

For commercial-class agricultural treatment products in water soluble packaging, label 
statements must be amended (or added) to include the following directions under 
PRECAUTIONS, unless the current label mitigation is more restrictive:  

 “Wear coveralls over a long-sleeved shirt, long pants, chemical-resistant gloves, shoes 
and socks during mixing, loading, application, clean-up and repair. In addition, wear 
chemical-resistant headgear during open cab airblast application. Chemical-resistant 
headgear includes Sou’Wester hat, chemical-resistant rain hat or large brimmed 
waterproof hat and hood with sufficient neck protection. Gloves are not required during 
application within a closed cab [or cockpit].” The text in square brackets should only be 
included when the product is registered for aerial application. 

 

3.2.3 Commercial-class products for potato seed piece treatment use – liquid formulations 
and products in water soluble packaging  

For commercial-class liquid formulations and products in water soluble packaging that are 
registered for potato seed piece treatment, label statements must be amended (or added) to 
include the following directions under PRECAUTIONS, unless the current label mitigation is 
more restrictive:  

 “For potato seed piece treatment, wear a long-sleeved shirt, long pants, chemical-resistant 
gloves, shoes and socks when treating, planting and otherwise handling treated potato 
seed pieces. Use a closed-cab tractor when planting. Gloves are not required within the 
cab. 

 “If it is necessary for a worker to be at the back of the planter to conduct planting 
activities, the worker must wear coveralls over a long-sleeved shirt, long pants, socks and 
chemical-resistant footwear, chemical-resistant gloves, and a NIOSH-approved N95 
(minimum) filtering facepiece respirator (dust mask) that is properly fit tested. In 
addition, only 50,000 kg of potato seed pieces can be planted per day with one set of 
workers. These restrictions are required to minimize exposure to the worker on the back 
of the planter. Planting may need to be performed over multiple days, or using different 
workers in the back of the planter who have not already been exposed that day to 
[product name] by performing another task.” 

 
3.2.4 Wettable powder commercial-class products for agricultural use  

For commercial-class wettable powder agricultural products, label statements must be amended 
(or added) to include the following directions under PRECAUTIONS, unless the current label 
mitigation is more restrictive:  

 “Wear coveralls over a long-sleeved shirt, long pants, chemical-resistant gloves, shoes 
and socks during mixing, loading, application, clean-up and repair. In addition, wear 
chemical-resistant headgear during open cab airblast application. Chemical-resistant 
headgear includes Sou’Wester hat, chemical-resistant rain hat or large brimmed 
waterproof hat and hood with sufficient neck protection. Gloves are not required during 
application within a closed cab.”  
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 “For mushroom spawn treatment or mushroom casing drench, also wear a respirator with 
a NIOSH-approved organic-vapour-removing cartridge with a prefilter approved for 
pesticides, or a NIOSH-approved canister approved for pesticides during mixing, loading 
and application activities.”  

 

3.2.5 Liquid commercial-class products for seed treatment use  

For commercial-class liquid seed treatment products, label statements must be amended (or 
added) to include the following: 

On the PRINCIPAL DISPLAY PANEL:  

 “For use in commercial seed treatment facilities (and mobile treaters) with closed transfer 
including closed mixing, loading, calibrating, and closed treatment equipment only. No 
open transfer in commercial facilities is permitted. Open transfer is permitted for on-farm 
treatment.” 

 
Under PRECAUTIONS, add, unless the current label mitigation is more restrictive:  

 “Use closed transfer for commercial seed treatment (facilities and mobile treaters). 
Closed transfer includes closed mixing, loading, calibrating and closed treatment 
equipment. No open transfer in commercial facilities is permitted. Open transfer is 
permitted for on-farm treatment. “ 

 “When treating, handling, or planting treated seed, wear a long-sleeved shirt, long pants, 
shoes plus socks, protective eyewear, chemical-resistant gloves, and NIOSH-approved 
N95 (minimum) filtering facepiece respirator (dust mask) that is properly fit-tested. 
Closed cab tractors must be used for planting treated seeds. Respirators and chemical-
resistant gloves are not required to be worn within the closed cab as long as the cab is 
equipped with equivalent respiratory protection (dust/mist filtering and/or vapour/gas 
purification system).” 

 All bags containing treated seed for sale or use in Canada must be labeled or tagged as 
follows, unless the current label mitigation is more restrictive: 

o “For all activities involving handling of treated seeds (including planting), wear a 
long-sleeved shirt, long pants, shoes plus socks, protective eyewear, chemical-
resistant gloves, and NIOSH-approved N95 (minimum) filtering facepiece 
respirator (dust mask) that is properly fit tested. Closed cab tractors must be used 
for planting treated seeds. Respirators and chemical-resistant gloves are not 
required to be worn within the closed cab as long as the cab is equipped with 
equivalent respiratory protection (dust/mist filtering and/or vapour/gas 
purification system).” 

 

3.3 Restricted-entry interval (under PRECAUTIONS) for agricultural and turf uses 
(not applicable for seed or potato seed piece treatment uses) 

The REI text on the label should be modified as follows:  

 “DO NOT enter or allow worker entry into treated areas to perform post-application 
activities during the intervals specified in the following table.”  
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Table 1 must be added to the label under PRECAUTIONS. Remove any crops from the table 
that are not registered on that specific product label or are cancelled from that product as a result 
of the re-evaluation.  

Table 1 Restricted-entry intervals and Preharvest intervals for Thiophanate-methyl 

Crop Postapplication Activity REI and/or PHI 
Apples, pears  Harvesting (hand, mechanical) 7 days 

All other activities 12 hours 
Cherry, nectarine, peach, 
plum, prune 

Hand thinning fruit 4 days 
Harvesting (hand, mechanical) 1 day 
All other activities 12 hours 

Strawberry  Harvesting (hand, mechanical) 1 day 
All other activities 12 hours 

Raspberry Harvesting (hand, mechanical), 
tying/training (full foliage), hand set/ hand 
line irrigation related activities involving 
foliar contact 

1 day 

All other activities 12 hours 
Low bush blueberry Harvesting (hand, mechanical) 60 days 

Hand set/ hand line irrigation related 
activities involving foliar contact 

1 day 

All other activities 12 hours 
White bean Harvesting (hand, mechanical) 21 days 

Scouting, hand set/ hand line irrigation 
related activities involving foliar contact 

2 days 

All other activities 12 hours 
Sugarbeet Harvesting (hand, mechanical) 21 days 

All other activities 12 hours 
White button mushrooms 
(casing) 

Harvesting (hand, mechanical) 17 days 

White button mushrooms 
(spawn) 

Harvesting (hand, mechanical) 29 days 

Greenhouse tobacco 
seedlings (foliar, drench) 

Harvesting (hand, mechanical) 65 days 
Activities with foliar contact  6 days 
Activities with no foliar contact 12 hours 

Greenhouse ornamentals  
(soil drench) 

All activities 12 hours 

Greenhouse ornamentals not 
grown for cut flower 
production (foliar 
application) 

All activities  12 hours 

Outdoor roses and outdoor 
ornamentals grown for cut 
flower production 

Hand harvesting, hand pruning, disbudding 2 days 
All other activities 12 hours 

Outdoor roses and 
ornamentals not grown for 

All activities  12 hours 



Appendix VI 

  
 

Re-evaluation Decision - RVD2020-13 
Page 60 

Crop Postapplication Activity REI and/or PHI 
cut flower production 
Aspen, poplar All activities 12 hours 
Sod farms All activities 12 hours 
Golf courses All activities Until sprays have 

dried 
REI = Restricted-entry interval 
PHI = Preharvest interval 

 

All agricultural crops: 

The labels must be modified so that the preharvest interval information currently on the label is 
removed as preharvest interval information is now included in Table 1. 

3.4 Additional label modifications for commercial-class products with agricultural and 
turf uses (not applicable for seed or potato seed piece treatment uses) 

The following modifications must be made to the specified section(s) of the commercial-class 
product labels that have agricultural and turf uses. Note that the changes below are only required 
when relevant uses are registered on the product label. 

3.4.1 “PRECAUTIONS”,  

Add the following statement: 

 “DO NOT apply in greenhouses, unless otherwise specified in the crop-specific use 
directions.” 

 

3.4.2 Directions For Use: 

The labels must be modified so that the maximum application rate, maximum number of 
applications, and minimum application interval (RTI) match those specified in Table 2 for each 
crop currently registered on the label. The active ingredient rates are to be converted into the 
corresponding product rate by the registrant for each product label. 

For use directions in which the rate is expressed as concentration with a specific spray volume, 
the concentration should be kept. However the specific spray volume must be replaced with a 
maximum spray volume. For example “Apply at rate of XX kg/1000 L of water per hectare” 
should be replaced with “Apply in a concentration of XX kg/1000 L of water. Do not exceed a 
spray volume of 1000 litres per hectare (XX kg product/ha)”. 

 Replace “Apply when required” with specific number of applications and re-application 
intervals, as outlined in Table 2 
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Table 2 Acceptable agricultural and turf use pattern for thiophanate-methyl  

Crop Maximum Active 
Ingredient Application 
Rate(s) 

Maximum Number of 
Applications, Minimum 
RTI, Other Restrictions 

Apples, pears 437.5 g a.i./ha 
(Maximum spray 
solution of 3500 L/ha) 

2 applications, 7 days apart 
 
 

Cherry, nectarine, peach, plum, 
prune 

1225 g a.i./ha 
(Maximum spray 
solution of 3500 L/ha) 

2 applications, 7 days apart 
 
 

Strawberry, raspberry 
770 g a.i./ha 
(Maximum spray 
solution of 2200 L/ha) 

2 applications, 7 days apart 

Low bush blueberry 
770 g a.i./ha 2 applications, 10 days apart 

 

Sugarbeet (grown for export) 
392 g a.i./ha 
spray solution of 50-100 
L/ha 

2 applications, 14 days apart 

White bean 
1575 g a.i./ha 2 applications, 7 days apart 

 

Aspen and poplar 
770 g a.i./ha 2 applications, 10 days apart 

 
Outdoor roses, ornamental plants 525 g a.i./ha 2 applications, 10 days apart 
Greenhouse tobacco seedlings 
(foliar, drench) 

6300 g a.i./ha 2 applications, 10 days apart 

Greenhouse ornamentals (soil 
drench) 

1785 g a.i./ha  
(Maximum spray 
solution of 3000 L/ha) 

2 applications, 15 days apart 

Greenhouse ornamentals not grown 
for cut flower production (foliar) 

595 g a.i./ha  
(Maximum spray 
solution of 1000 L/ha) 

2 applications, 7 days apart 

Golf course, sod farms Pink snow mould: 
12 250 g a.i./ha 
Brown patch: 
4200 g a.i./ha 
Dollar spot:  
2100 g a.i./ha 

Maximum of 5 
applications/year, as 
specified:  
2 for dollar spot;  
1 for pink snow mould; 
1 for brown patch at 
maximum rate or 2 at the 
minimum rate. 

White button mushroom (casing) 4270 g a.i./ha 1 application per crop cycle 
made either as a casing or a 
spawning treatment.  
 
Maximum of 8 applications 
per year.  

White button mushroom (spawn) 0.875 g a.i./kg spawn 

RTI = re-treatment interval (minimum application interval) 
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Greenhouse Potted Ornamentals:  

 Change the section title to “Greenhouse Ornamental Plants”.  
 Add “DO NOT apply as a foliar spray to ornamentals grown for cut flowers. DO NOT 

allow pesticide solution to contact foliage of ornamentals grown for cut flowers.” 
 
Roses, Ornamental Plants:  

 Change the section title to “Outdoor Roses and Ornamental Plants”.  
 
Turf: 

 The labels for Turf uses must be modified to match those specified in Table 3 for each 
pest currently registered on the label. 

 
Remove:  

 “Product name can be applied to golf course greens, tees, fairways and other turf 
areas”  

Replace with:  
 “Product name can be applied to golf course greens, tees, fairways and sod farms 

only. DO NOT apply to turf in other residential areas including lawns, gardens, 
parks, playing fields, cemeteries and schools.”  

Remove: 
 Powdery Mildew (Erysiphe graminis) and associated directions for use from the label 

Add: 
 “DO NOT EXCEED 20.65 kg a.i./ha per year.” 
 “Rate of Active Ingredient (kg a.i./ha)” and “Maximum Seasonal Rate (kg a.i./ha)” as 

per the Table 3 for each pest currently registered on the label . These rates are to be 
converted into the corresponding amount of product by the registrant for each product 
label. 

Replace: 
 Spray Schedule currently on the product labels with new texts in Table 3 for the 

registered pests 
 

Table 3 Acceptable turf use pattern for thiophanate-methyl 

 
Disease 

Rate of Active 
Ingredient  
(kg a.i./ha) 

Spray Schedule Maximum 
Seasonal Rate 

(kg a.i./ha) 
Dollar Spot 
(Sclerotinia 
homoeocarpa) 

1.75–2.10 Apply when diseases first appear. A 
second application may be made 
10–14 days later if required. 

 
4.20 

Brown Patch 
(Rhizoctonia 
solani) 

2.10–4.20 Apply when diseases first appear. If 
applying at the minimum rate, a 
second application may be made if 
required. Allow a minimum interval 
of 7 days. 

4.20 
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Pink Snow Mould 
(Fusarium nivale) 

8.75–12.25 Apply once per season in the late 
fall, before snowfall for the control 
of pink snow mould. 

12.25 

 

3.5 Additional label statements for products in water soluble packaging  

The following statements must be added to the labels for products formulated as water soluble 
packages under “Directions For Use”: 

“Using Water Soluble Packages Dissolved Directly in Spray tanks:  

Water Soluble Packages (WSPs) are designed to dissolve in water. Agitation may be used, if 
necessary, to help dissolve the WSP. Failure to follow handling and mixing instructions can 
increase your exposure to the pesticide products in WSPs. 

Handling Instructions  

Follow these steps when handling pesticide products in WSPs.  

 

1. Mix in spray tank only.  
2. Handle WSP(s) in a manner that protects package from breakage and/or unintended 

release of contents. If package is broken, put on a minimum of coveralls, chemical-
resistant gloves, chemical-resistant footwear, and a NIOSH-approved N95 (minimum) 
filtering facepiece respirator (dust mask) that is properly fit tested and then continue with 
mixing instructions.  

3. Keep the WSP(s) in outer packaging until just before use.  
4. Keep the WSP dry prior to adding to the spray tank.  
5. Handle with dry gloves and according to the label instructions for PPE.  
6. Keep WSP intact. Do not cut or puncture WSP.  
7. Reseal the WSP outer packaging to protect any unused WSP(s).”  
 

“Mixing Instructions  

Follow the steps below when mixing this product, including if tank mixed with other pesticide 
products. If being tank mixed, the mixing directions 1 through 9 below take precedence over the 
mixing directions of the other tank mix products. All other directions for use of all tank mixed 
products should be followed provided they do not conflict. Do not tank mix this product with 
products that prohibit tank mixing or have conflicting mixing directions.  

 
1. If a basket or strainer is present in the tank hatch, remove prior to adding the WSP to the 

tank.  
2. Fill tank with water to approximately one-third to one-half of the desired final volume of 

spray.  
3. Stop adding water and stop any agitation.  
4. Place intact/unopened WSP(s) into the tank.  
5. Do not spray water from a hose or fill pipe to break or dissolve the WSP(s).  
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6. Start mechanical and recirculation agitation from the bottom of tank without using any 
overhead recirculation, if possible. If overhead recirculation cannot be turned off, close 
the hatch before starting agitation.  

7. Dissolving the WSP(s) may take up to 5 minutes or longer, depending on water 
temperature, water hardness and intensity of agitation.  

8. Stop agitation before tank lid is opened.  
9. Open the lid to the tank, exercising caution to avoid contact with dusts or spray mix, to 

verify that the WSPs have fully dissolved and the contents have been thoroughly mixed 
into the solution.  

10. Do not add other allowed products or complete filling the tank until the bags have fully 
dissolved and pesticide is thoroughly mixed.  

11. Once the WSP have fully dissolved and any other products have been added to the tank, 
resume filling the tank with water to the desired level, close the tank lid, and resume 
agitation.  

12. Use the spray solution when mixing is complete.  
13. Maintain agitation of the diluted pesticide mix during transport and application.  
14. It is unlawful to use any registered pesticide, including WSPs, in a manner inconsistent 

with its label.” 
 

4.0 LABEL AMENDMENTS RELATING TO ENVIRONMENTAL ASSESSMENT 

4.1 Environmental precautions  

4.1.1 Technical grade active ingredients and manufacturing concentrates products  

The following label statements must be amended (or added): 

Remove: “ENVIRONMENTAL HAZARDS” section and related text (for example, Do not 
contaminate domestic or irrigation water supplies, lakes, streams and ponds.) 

Replace/Add: 

“ENVIRONMENTAL PRECAUTIONS 
 
Toxic to aquatic organisms. 
 
DO NOT discharge effluent containing this product into sewer systems, lakes, streams, 
ponds, estuaries, oceans or other waters.” 

 

4.1.2 Commercial end-use products 

The following label statements must be amended (or added): 

 “Toxic to aquatic organisms. Observe buffer zones specified under DIRECTIONS FOR 
USE.” 

 “Toxic to birds and small wild mammals. Any spilled or exposed seeds must be 
incorporated into the soil or otherwise cleaned-up from the soil surface.” 

 “Toxic to earthworms.” 
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 “Toxic to bees. Minimize spray drift to reduce harmful effects on bees in habitats close to 
the application site. Avoid applications when bees are foraging in the treatment area in 
ground cover containing blooming weeds. To further minimize exposure to pollinators, 
refer to the complete guidance “Protecting Pollinators during Pesticide Spraying – Best 
Management Practices” on the Health Canada website (www.canada.ca/pollinators). 
Follow crop specific directions for application timing. 
 
For white bean, cherry, peach, nectarine, plum, prune:  

Avoid application during the crop blooming period. If applications must be made 
during the crop blooming period, restrict applications to the evening when most 
bees are not foraging.” 

 “To reduce runoff from treated areas into aquatic habitats avoid application to areas with 
a moderate to steep slope, compacted soil, or clay.” 

 “Avoid application when heavy rain is forecast.” 
 “Contamination of aquatic areas as a result of runoff may be reduced by including a 

vegetative filter strip between the treated area and the edge of the water body.” 
 

4.2 Directions for use 

The following label statements must be amended (or added): 

 “To protect pollinators, follow the instructions regarding bees in the Environmental 
Precautions section.” 

 For white bean, cherry, peach, nectarine, plum, prune, add, “Avoid application during the 
crop blooming period. If applications must be made during the crop blooming period, 
restrict applications to the evening when most bees are not foraging.” 

 “As this product is not registered for the control of pests in aquatic systems, DO NOT use 
to control aquatic pests.” 

 “DO NOT contaminate irrigation or drinking water supplies or aquatic habitats by 
cleaning of equipment or disposal of wastes.” 

 “DO NOT allow effluent or runoff from greenhouses or mushroom houses containing this 
product to enter lakes, streams, ponds or other waters.” 

 
The following statement is required on all agricultural or commercial products, unless aerial 
application (blueberries, white beans) is permitted: 

 “DO NOT apply by air.” 
 
For blueberries and white beans: 

Aerial application: “DO NOT apply during periods of dead calm. Avoid application of this 
product when winds are gusty. DO NOT apply when wind speed is greater than 16 km/h at 
flying height at the site of application. DO NOT apply with spray droplets smaller than the 
American Society of Agricultural Engineers (ASAE S572.1) medium classification. Reduce 
drift caused by turbulent wingtip vortices. Nozzle distribution along the spray boom length 
MUST NOT exceed 65% of the wing- or rotorspan.” 
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For all agricultural or commercial products: 

Field sprayer application: “DO NOT apply during periods of dead calm. Avoid application 
of this product when winds are gusty. DO NOT apply with spray droplets smaller than the 
American Society of Agricultural Engineers (ASAE S572.1) medium classification. Boom 
height must be 60 cm or less above the crop or ground.” 
 
Airblast application: “DO NOT apply during periods of dead calm. Avoid application of 
this product when winds are gusty. DO NOT direct spray above plants to be treated. Turn off 
outward pointing nozzles at row ends and outer rows. DO NOT apply when wind speed is 
greater than 16 km/h at the application site as measured outside of the treatment area on the 
upwind side.” 

 

4.3 Buffer Zones 

Add or amend, as appropriate: 

“Spray Buffer zones: 

A spray buffer zone is NOT required for: 

 uses with hand-held application equipment permitted on this label 
 

The spray buffer zones specified in the table below are required between the point of direct 
application and the closest downwind edge of sensitive terrestrial habitats (such as grasslands, 
forested areas, shelter belts, woodlots, hedgerows, riparian areas and shrublands), sensitive 
freshwater habitats (such as lakes, rivers, sloughs, ponds, prairie potholes, creeks, marshes, 
streams, reservoirs and wetlands) and estuarine/marine habitats.  

Method of 
application 

Crop 

Spray Buffer Zones (metres) Required for 
the Protection of: 

Freshwater Habitat 
of Depths: 

Estuarine/Marine 
Habitat of Depths: 

Less 
than 1 m 

Greater 
than 1 m 

Less 
than 1 m 

Greater 
than 1 m 

Field 
sprayer 

Sugarbeet 1 1 0 0 
Lowbush blueberry, aspen, 
poplar, roses, ornamental plants, 
strawberry, raspberry 

2 1 0 0 

White bean 4 2 0 0 
Turf 15 10 1 0 

Airblast 

Roses, 
ornamental 
plants 

Early growth 
stage 

20 15 0 0 

Late growth 
stage 

15 5 0 0 

Lowbush 
blueberry, 

Early growth 
stage 

25 15 0 0 



Appendix VI 

  
 

Re-evaluation Decision - RVD2020-13 
Page 67 

aspen, poplar, 
raspberry 

Late growth 
stage 

15 10 0 0 

Cherry, prune, 
peach, 
nectarine, plum 

Early growth 
stage 

30 20 0 0 

Late growth 
stage 

20 10 0 0 

Apple, pear 

Early growth 
stage 

20 10 0 0 

Late growth 
stage 

10 5 0 0 

Aerial 
White bean 

Fixed wing 150 40 0 0 
Rotary wing 100 35 0 0 

Lowbush 
blueberry 

Fixed wing 45 15 0 0 
Rotary wing 40 15 0 0 

 

For tank mixes, consult the labels of the tank-mix partners and observe the largest (most 
restrictive) spray buffer zone of the products involved in the tank mixture and apply using the 
coarsest spray (ASAE) category indicated on the labels for those tank mix partners. 

The spray buffer zones for this product can be modified based on weather conditions and spray 
equipment configuration by accessing the Buffer Zone Calculator on the Pest Management 
Regulatory Agency web site.” 

4.4 Use restrictions 

 “Toxic to birds and small wild mammals. Any spilled or exposed seeds must be 
incorporated into the soil or otherwise cleaned-up from the soil surface.” 

 
4.5 Storage 

 “Store this product away from food or feed.” 
 
5.0 LABEL AMENDMENTS RELATING TO VALUE ASSESSMENT 

 Update the resistance management statement of commercial class end-use product 
according to Regulatory Directive DIR2013-04, Pesticide Resistance Management 
Labelling Based on Target Site/Mode of Action. 

 Tank mix partners must be clearly indicated, by product name, on the product labels. 
Specific directions regarding use of the tank mix, or a reference to the tank mix partner 
label, must be included. A general reference that "this product can be tank mixed with 
other products" is not acceptable. Therefore, remove any vague or non-specific claims 
that the product can be tank mixed with another pesticide. For specific tank-mixes, 
registrants must ensure that the tank mix partner is still registered for that use and 
claim(s). If not, the tank-mix instructions must be removed from the label. If the tank-mix 
partner is still registered for that use and claim, ensure the following is included: “Follow 
the most conservative use precautions of all tank mix partners.” 
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Appendix VII References considered following publication of 
PRVD2019-07 

Note that the following only includes references that were not previously considered in 
PRVD2019-07. 

A. Information considered in the updated toxicological assessment 
 
A.1 List of studies/information submitted by registrant 
 
PMRA 
Document 
Number 

Reference 

3038693 2017, Micronucleus test on thiophanate-methyl in mice germ cells, DACO 4.5.7 
3038694 2017, Mammalian Spermatogonial Chromosomal Aberration Test of thiophanate-

methyl in Mice, DACO: 4.5.8 
3038695 2018, Mammalian Bone Marrow Chromosomal Aberration Test of Thiophanate-

methyl in Mice, DACO: 4.5.7 
3038696 2017, A Micronucleus Test of Thiophanate-methyl in Mice, DACO: 4.5.7 
3038697 2018, Thiophanate-methyl: Single-Dose Oral Toxicokinetic Study in B6D2F1 

Mice, DACO: 4.5.9 
3038698 2017, Thiophanate-methyl: Single-Dose Oral Toxicokinetic Study in ICR Mice, 

DACO: 4.5.9 
3038699 2017, In Vitro Comparative Metabolism Study of [Phenyl-U-14C] Thiophanate-

methyl, DACO: 4.8 
3038700 2016, Re-evaluation and interpretation of genotoxicity of Thiophanate-methyl 

(TM), DACO 4.5.8 
3038702 2018, Thiophanate-Methyl – In Vitro Inhibition Of Non-Juvenile Female Human 

Thyroperoxidase (TPO) - Catalysed Guaiacol Oxidation, DACO: 4.8 
3038703 2018, Thiophanate-Methyl – In Vitro Inhibition Of Non-Juvenile Female Pig 

Thyroperoxidase (TPO) - Catalysed Guaiacol Oxidation, DACO: 4.8 
3038704 2018, Thiophanate-Methyl – In Vitro Inhibition Of Non-Juvenile Female Rat 

Thyroperoxidase (TPO) - Catalysed Guaiacol Oxidation, DACO: 4.8 
3038705 2018, Thiophanate-Methyl – In Vitro Inhibition Of Non-Juvenile Female Dog 

Thyroperoxidase (TPO) - Catalysed Guaiacol Oxidation, DACO: 4.8 
3038707 2019, A 5-Day Range-Finding Study of Thiophanate-methyl by Nose-Only 

Inhalation in Rats, DACO: 4.3.7 
3038708 2019, A 28-Day Study of Thiophanate-methyl by Nose-Only Inhalation in Rats, 

DACO: 4.3.7 
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Additional Information Considered 
 
A.2 Published Information 
 
PMRA 
Document 
Number 

Reference 

2952342 2018, EFSA (European Food Safety Authority). Peer review of the pesticide risk 
assessment of the active substance thiophanate‐methyl, DACO: 12.5 

3133656 2014, US EPA (United States Environmental Protection Agency). Thiophanate-
Methyl and Carbendazim, Human Health Assessment Scoping Document in 
Support of Registration Review, DACO: 12.5 

3133652 2020, US EPA (United States Environmental Protection Agency). Thiophanate-
Methyl and Carbendazim: Draft Human Health Risk Assessment for Registration 
Review, DACO: 12.5 

 
B. Additional Information Considered in the Updated Occupational and Residential 
Assessment  
 
B.1 Published Information  
 
Reference 
Boman, A., Estlander,T.,Wahlburg J.E., Maibach, H.I. 2005. Protective Gloves for 
Occupational Use Second edition. CRC Press LLC.  
Brouwer, R., Brouwer, D.H., Tigssen, S., van Hemmen, J.J. 1992. Pesticides in the Cultivation 
of Carnations in Greenhouses: Part II- Relationship Between Foliar Residues and Exposures. 
Am. Ind. Assoc. J. 53(9): 582-587. 
Brouwer, D.H., de Vreede, S.A.F., Meuling.,W.J.A., van Hemmen, J.J. 2000. Determination 
of the efficiency for pesticide exposure reduction with protective clothing: a field study using 
biological monitoring. Chapter 5 In: Assessment of Occupational Exposure to Pesticides in 
Dutch Bulb Culture and Glasshouse Horticulture. Doctoral Thesis of D.H. Brouwer. pp.158-
179. 
Garrigou, A., Baldi I.,Le Frious P., Anselm R., Vallier M. 2011. Ergonomic contribution to 
chemical risks prevention: an ergotoxicologcial investigation of the effectiveness of coverall 
against plant pest risk in viticulture. Appl Ergon. 42: 321-330. 
Graves, CJ., Edwards, C., Marks R. 1995. The effects of protective occlusive gloves on 
stratum corneum barrier properties. Contact Derm 33: 183-187. 
Keifer, M.C., 2000. Effectiveness of Interventions in Reducing Pesticide Overexposure and 
Poisonings. American Journal of Preventive Medicine. 18 (4S); 80-89. 
Rawson, B.V., Cocker, J., Evans, P.G. Wheeler, J.P. and Akrill, P.M. 2005. Internal 
contamination of Gloves: routes and Consequences. Am. Occup. Hyg. 49 (6): 535-541. 
Rech, C., Bissell, S., Margotich, S. 1989. Worker Exposure to Chlorothalonil Residues during 
the harvest of fresh market pole tomatoes. Report HS-1456. Californial Department of Food 
and Agriculture. June 19, 1989. 
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C. Information Considered in the Updated Environmental Assessment 

 

C.1 List of Studies/Information Submitted by Registrant 

 

PMRA 
Document 
Number 

Reference 

3038691 2015, Zebrafish (Danio rerio), Early Life Stage Toxicity Test with aged test item, 
Static conditions in a water sediment system, Test Item Thiophanate-methyl 
500SC, formulation, DACO: 9.5.3.1 

3038692 2016, Daphnia magna, reproduction test (OECD 211) with aging test item - 
Topsin-M WDG, DACO: 9.3.3 

3038701 2018, Thiophanate-methyl: Effects on Amphibian Metamorphosis using Xenopus 
laevis Determined Under Flow-Through Conditions, DACO: 9.2.7 

3038709 2017a, Thiophanate-methyl - Acute Oral Toxicity Test with the Honey Bee (Apis 
mellifera, DACO: 9.2.4.2 

3038710 2017b, Thiophanate-methyl - Honey Bee (Apis mellifera) Larval Toxicity Test, 
Single Exposure, DACO: 9.2.4.3 

3038711 2017c, Thiophanate-methyl - Honey Bee (Apis mellifera L.) Larval Toxicity Test, 
Repeated Exposure, DACO: 9.2.4.3 

3038713 2017, [14C]Thiophanate-methyl - Aerobic Degradation in Three Soils, DACO: 
8.2.3.4.2 

3038714 2017, [14C]Thiophanate-methyl – Aerobic Aquatic Metabolism in Two Aerobic 
Water/Sediment Systems, DACO: 8.2.3.5.4 

 


