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Executive Summary
This application is to reassess the active ingredient hydrogen cyanamide (approval HSR002949) and
hydrogen-cyanamide containing substances (HRC000001).
Hydrogen cyanamide is used as a plant growth regulator in various horticultural crops, especially kiwifruit.
The proposed revised classification for hydrogen cyanamide is Acute oral toxicity Cat 3, Acute dermal
toxicity Cat 3, Acute inhalation Cat 4, Skin corrosive Cat 1C, Serious eye damage Cat 1, Skin sensitisation
Cat 1, Carcinogenicity Cat 2, Reproductive and developmental toxicant Cat 2, Specific target organ toxicity
RE Cat 2 (thyroid), aquatic chronic toxicity category 3, hazardous to the soil environment, hazardous to
terrestrial vertebrates, and hazardous to terrestrial invertebrates.
It is considered that there is potential for significant exposure to people and the environment during the use
phase of the lifecycle of hydrogen cyanamide-containing formulations. As such, quantitative risk
assessments have been undertaken to understand the likely exposures to the substance under the use
conditions as summarized in Table 8, using the endpoint data available and the standard risk assessment
methodologies used by the EPA .
Not all possible use scenarios have been modelled, and risk assessments have been conducted on the
basis on the minimum and maximum application rates for the most representative uses (apples and kiwifruit).
Overall, without further refinements, the risks associated with the use of hydrogen cyanamide in line with the
proposed use are considered to be above the level of concern for operators.
Overall, based on the information available, risks to the environment can be mitigated with proposed controls
in some areas (aquatic environment, soil environment at lower rates, terrestrial invertebrates off-field) but
risks cannot be fully excluded from some other areas with controls (birds, soil environment at higher rates,
terrestrial invertebrates in-field).
A set of proposed controls has been identified following the human health and environmental risk
assessments conducted. These have been summarized in Appendix G of the application form for the
application APP203974.
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1. Introduction/Background
1.1. Hydrogen cyanamide (synonyms: cyanamide, carbamonitril) is a plant growth regulator used in the
production of kiwifruit. The purpose of using hydrogen cyanamide in such kiwifruit production is to
ensure that growth of shoots, or ‘bud-break’, occurs in a controlled fashion. It is also applied to some
apple, cherry, apricot, and kiwiberry crops for the same bud-breaking purpose, but to a much lesser
extent than in kiwifruit.
1.2. An application (APP203865) to establish whether grounds for reassessment of soluble concentrate
containing 520 to 540 g/L hydrogen cyanamide was formally received in July 2019. In September 2019,
it was determined that grounds exist under section 62 of the Act for the reassessment of soluble
concentrate containing 520 to 540 g/L hydrogen cyanamide, on the basis that significant new
information about the effects of the substance has become available (section 62(2)(a)).
1.3. A call for information was subsequently opened in January 2020 until May 2020.
1.4. This application is to reassess the active ingredient hydrogen cyanamide and associated substances
containing the active ingredient. Hydrogen cyanamide content is typically expressed as pure active
ingredient, and all application rates and toxicity endpoints relate to the pure active ingredient unless
otherwise noted.
1.5. More details about hydrogen cyanamide’s mode of action and its regulatory status of can be found in
Appendix A.
1.6. It is considered that there is potential for significant exposure to people and the environment during the
use phase of the lifecycle of hydrogen cyanamide-containing formulations. As such, quantitative risk
assessments have been undertaken to understand the likely exposures to the substance under the use
conditions as summarized in Table 8, using the endpoint data available and the standard risk
assessment methodologies used by the EPA . The risk assessment of hydrogen cyanamide-containing
formulations is described in Appendices G (Human Health) and H (Environment).
1.7. For this assessment, the EPA selected data from its substance database as well as reviewing
information contained in reviews carried out in a previous reassessment and by other regulators. In
more details, the different reviews that were considered are the following:
•

The previous EPA reassessment of hydrogen cyanamide
o

•

HRC05001 [EPA reassessment of the active ingredient in 2006; (ERMA 2006)]

The US EPA Registration Review of cyanamide, including the following documents:
o

Health Effects Division’s (HED’s) Preliminary Risk Assessment for Hydrogen cyanamide in
support of Registration Review (US EPA 2014a)

o

Health Effects Division’s (HED’s) – Factors Affecting Hydrogen cyanamide Risk
Assessment: Response to Draft Risk Assessment for Registration Review (US EPA 2015)
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o

Ecological Risk, Environmental Fate, and Endangered Species Assessment for Hydrogen
cyanamide (PC Code 014002; DP Barcode 416424). (US EPA 2014b)

o

Hydrogen cyanamide – Interim Registration Review Decision – Case Number 7005 (US
EPA 2016)

•

The European Union (EU) evaluation of hydrogen cyanamide as an active ingredient for plant
protection products, (Directive 91/4141/EC) including the following documents:
o

Draft Assessment Report (DAR) – Public version – Cyanamide - Rapporteur member state
Germany; (EC 2006).

o

Additional Report to the DAR – Public version – Cyanamide - Rapporteur member state
Germany; (EC 2010).

o

The European Food Safety Authority (EFSA) peer review report on cyanamide (EFSA
2010b)

o

The EFSA conclusion on the peer review of the pesticide risk assessment of the active
substance cyanamide (EFSA 2010a)

•

The European Union (EU) evaluation of cyanamide as an active ingredient for use as a biocide,
(Regulation 528/2012) including the following documents:
o

Assessment Report of Cyanamide – Product-types 03 and 18 (Use in Veterinary Hygiene
Biocidal Products and use in Insecticides, Acaricides and Products to control other
Arthropods) (EC 2019)

o

European Chemicals Agency (ECHA) – Biocidal Products Committee (BPC) – Opinion on
the application for approval of the active substance Cyanamide – Product Type: 03 (ECHA
2019a)

o

European Chemicals Agency (ECHA) – Biocidal Products Committee (BPC) – Opinion on
the application for approval of the active substance Cyanamide – Product Type: 18 (ECHA
2019b)

•

The EU Harmonised Classification and Labelling (CLH) of cyanamide, (Regulation 1272/2008)
including the following documents:
o

The CLH report – Proposal for Harmonised Classification and Labelling – Cyanamide –
Rapporteur Member State Germany (EC 2014)

o

The Committee for Risk Assessment (RAC) Opinion proposing harmonised classification
and labelling at EU level of Cyanamide (ECHA 2015)

•

A full list of reference is provided in Appendix N and the regulatory status of hydrogen
cyanamide in various jurisdictions is provided in Appendix A.
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1.8. In addition, information supplied by submitters in response to the call for information was used to
assist with refining the use pattern, the hazard classification and risk assessment of hydrogen
cyanamide. The EPA has reviewed the kiwifruit-specific risk assessment report conducted by
Australian Environment Agency Property Limited (Australian Environment Agency Property Limited
2020) on behalf of the New Zealand Kiwifruit Grower Industry (NZKGI). The review of the human
health risk assessment part is included in Appendix L and review of the environmental risk
assessment part is provided in Appendix M.
1.9. In addition to the previously cited appendices, this document has a number of technical appendices
which describe the EPA assessment:
•

Details related to hydrogen cyanamide properties can be found in Appendix B.

•

The mammalian toxicological properties of hydrogen cyanamide have been reported in
Appendix C.

•

The environmental fate properties of hydrogen cyanamide have been reported in Appendix D.

•

The ecotoxicological properties of hydrogen cyanamide have been reported in Appendix E.

•

The revised classification of hydrogen cyanamide and hydrogen cyanamide containing
substances can be found in Appendix F.

•

The human health risk assessment is detailed in Appendix G.

•

The environmental risk assessment is detailed in Appendix H.

•

A proposed set of controls is included in Appendix I.

•

Refinement of slope determination for the runoff risk assessment is provided in Appendix J.

•

Review of the mesocosm study is provided in Appendix K.

•

A review of the Human Health risk assessment provided by NZKGI during the call for
information is provided in Appendix L.

•

A review of the Environmental risk assessment provided by NZKGI during the call for
information is provided in Appendix M.

•

A list of references relied on is provided in Appendix N.

•

The LOC used by the EPA are outlined in Appendix O.
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quantitative risk assessments have been undertaken to understand the likely exposures to the
substance under the use conditions as summarized in Table 8, using the endpoint data available
and the standard risk assessment methodologies used by the EPA (EPA 2020).
3.2. Not all possible use scenarios have been modelled, and risk assessments have been conducted
on the basis on the minimum and maximum application rates for the most representative uses
(apples and kiwifruit).

4. Human health risk assessment
4.1. The risks from the use of hydrogen cyanamide are considered as a proxy for hydrogen
cyanamide-containing formulations on users and operators of the substance, re-entry workers
and bystanders. Full details can be found in Appendix C and Appendix G.
4.2. Operators:
The modelling conducted by the EPA indicate that without further information, the risks are above
the level of concern for operators even when considering engineering controls such as enclosed
mixing and loading and enclosed cab application.
4.3. Worker Re-Entry:
It is considered that the risks to workers re-entering the field after application of hydrogen
cyanamide are negligible considering the timing of the application (late winter/early spring), when
little vegetation is present in the crops.
4.4. Bystanders:
If the proposed EPA AOEL and dermal absorption values are used, a buffer zone (BZ) would be
needed to protect bystanders. For kiwifruit the BZ distance based on the modelling for a vineyard
is 8m. The BZ (8m) may be achievable with careful management. The feasibility of this needs to
be discussed with the industry.
Assuming that the product is used in an orchard at a growth stage with light or no foliage, it is
assumed that the sparse orchard setting is appropriate for apples for which even at the lower
application rate suggests a buffer zone of 34 metres (top rate) or 28 metres (lower rate) is
required to protect bystanders. For kiwifruit at the lower rate no buffer zone above the minimum
value of 8 m appears to be needed.
4.5. Overall human health conclusion:
Overall, without further refinements, the risks associated with the use of hydrogen cyanamide in
line with the proposed use are considered to be above the level of concern for operators.

5. Environmental risk assessment
5.1. The risks to a range of environmental receptors, including aquatic organisms, soil organisms,
plants, birds, bees and beneficial insects from the use of hydrogen cyanamide were determined
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by carrying out a quantitative risk assessment. Full details can be found in Appendix H. The
standard risk assessment methodologies used by the EPA are explained in the EPA risk
assessment document (EPA 2020).
5.2. Aquatic environment:
Predicted exposure concentrations of hydrogen cyanamide resulted in calculated Risk Quotients
(RQs) above the Level Of Concern (LOC) for the aquatic environment for all trophic levels and all
use patterns. To manage these risks, it is proposed to apply controls to reduce spray-drift and
runoff into the aquatic environment. Together with prescribed controls, additional controls setting
a maximum application rate, and use restrictions regarding the droplet size will reduce the risks to
below the level of concern for all species.
5.3. Groundwater:
For hydrogen cyanamide, the predicted concentration in groundwater is below the 0.1 µg/L trigger
level set by the European regulators at the highest application rate. At the lower application rates
the risk will be further reduced. Risks to groundwater are considered below the level of concern.
5.4. Sediment:
No specific risk assessment has been performed for sediment-dwelling organisms. Based on the
environmental fate characteristics of hydrogen cyanamide, the substance is considered unlikely
to partition into sediment. A study evaluating the effects of hydrogen cyanamide to midges is
available, this is a water spiked study and has been evaluated in the water column assessment
above (chronic risks below LOC).
5.5. Soil organisms:
For hydrogen cyanamide risks were identified for threatened and non-threatened earthworms in
field for kiwifruit at the high application rate (25 kg ai/ha). At the low application rate for kiwifruit
(10.4 kg ai/ha) and both application rates for apples (10.4 and 16.9 kg ai/ha) risks were limited to
threatened species. It should also be noted that it is highly unlikely that threatened earthworm
species will be present in agricultural fields as they prefer habitat with a rich organic layer and
risks are likely limited to non-threatened species.
Off-field potential acute risks are identified for threatened earthworms in apples orchards, it is
considered that it cannot be excluded that threatened earthworms live in native areas at the edge
of apple orchards creating a habitable environment for threatened earthworms. It is unlikely that
the habitat for threatened species of earthworm will be close to the orchard where significant drift
occurs. Orchards tend to have shelterbelts that are made of exotic tree species or grass margins,
replacing most of the native vegetation, which results in habitat most likely unsuitable for
threatened earthworms. Therefore, this risk is identified as being low.
No information is available on the chronic toxicity of hydrogen cyanamide to soil-dwelling
organisms; this is considered a data gap. Based on the sub lethal effects observed in the acute
study (NOEC weight 55.7 mg ai/kg dw soil), chronic effects (eg on reproduction) are expected.
When using this NOEC (actual chronic NOEC is expected to be lower) risks are identified for nonthreatened species.
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5.6. Non-target plants:
Risk Quotients for non-target plants calculated for hydrogen cyanamide when applied to kiwifruit
are above the level of concern, except for non-threatened and threatened plants considering
seedling emergence at the highest application rate (25 kg ai/ha) only. Non-target effects on
plants, both threatened and non-threatened are identified for both application rates on apples
(10.4 and 16.9 kg ai/ha). Risks could be managed with downwind buffer zones. Controls have
been proposed and are included in section 6.
5.7. Birds:
The screening as well as the first tier assessment indicated a high risk for both non-threatened
and threatened species in regards to acute and chronic risks in all use patterns (10.4, 16.9 and
25 kg ai/ha).
A higher tier refinement for the acute endpoint was performed and still indicated that risks could
not be excluded. During further assessment of the acute risks the impact of residues in the
treated seeds was evaluated and maximum safe foraging portions (PT) were calculated for the
scenarios to assess the range and degree of the risks. Based on this thorough assessment, it
was determined that risk could not be excluded for any of the use patterns as at least one species
was still identified as being potentially at high risk. Further information might add some needed
certainty to this assessment.
The high chronic risks identified in the screening and tier 1 assessment appear to be due to
reproductive effects that occur during exposure. The substance is not being applied during the
reproductive season which could mitigate the chronic effects, however, acute effects can still
have a significant impact on the population, even if the reproductive ability of the surviving birds is
not impacted. It should however be noted that this is uncertain as there is insufficient information
in regards to the pathways inducing reproductive effects in birds.
The risk from secondary poisoning is considered to be negligible.
5.8. Pollinators:
Risk Quotients (RQs) for bees are above the level of concern for acute toxicity, as the crop itself
is sprayed while it is unattractive to pollinators, effects are most likely observed due to foraging in
attractive plants in the application area as well as exposure via off-target plants due to spray drift.
The control triggered by the “hazardous” classification should mitigate this risk in-field, however,
does not mitigate potential off-field risks.
5.9. Non-target arthropods:
During a two-tiered assessment risks were identified above the level of concern, infield as well as
off-field. Controls have been identified and are summarized in Section 6.
5.10.

Overall ecological risk assessment conclusion:

Overall, based on the information available, risks to the environment can be mitigated with
proposed controls in some areas (aquatic environment, soil environment at lower rates, terrestrial
invertebrates off-field) but risks cannot be fully excluded from some other areas with controls
(birds, soil environment at higher rates, terrestrial invertebrates in-field).
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5.11.

Table 3 provides an overview of the ecological risk assessment for the different scenarios and

compartments considered:
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6. Proposed controls
6.1. A set of proposed controls has been identified following the human health and environmental risk
assessments conducted. These have been summarized in Appendix G of the application form for
the application APP203974.
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Appendix A: Identity of the active ingredient, use pattern
and mode of action
Identity of the active ingredient and metabolites
General data related to hydrogen cyanamide are provided in Table 4.

Table 4: Identification of hydrogen cyanamide
IUPAC name

Hydrogen cyanamide

CAS name

Hydrogen cyanamide

Synonyms

Cyanamide, Amidocyanogen, Carbimide, N-cyanoamine,
Cyanogenamide, Carbamonitril

Molecular formula

CH2N2

CAS Number

420-04-2

Molecular weight (g/mol)

42.04

Structural formula

NH2-CN (predominantly)
(Note: Hydrogen cyanamide exists in two tautomeric forms
NH2CN and NHCNH, the former predominates.)

Purity

Significant impurities/additives
(% concentration)

The minimum purity on a dry weight basis is 870 g/kg.
(APVMA 2004). The active ingredient can be purified to 96.8%
w/w purity but the technical grade active ingredient is typically
produced as an 50.5 % aqueous solution.
No toxicologically significant impurities identified by APVMA
(APVMA 2004). There is no FAO specification.
EU: Harmonised classification - Annex VI of Regulation
(EC) No 1272/2008 (CLP Regulation) (ECHA 2015):

Other international classification & labelling

Acute Tox. 3; H301 (oral)
Acute Tox. 3; H311 (dermal)
Skin Corr. 1; H314
Skin Sens. 1. H317
Car. 2. H351
Repr. 2. H361fd
STOT RE 2. H373 (thyroid)
Aquatic Chronic 3. (with no M value) H412
Safe Work Australia classification:
Carcinogenicity – category 2
Reproductive toxicity – category 2
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Acute toxicity – category 3
Specific target organ toxicity (repeated exposure) – category 2
Skin corrosion – category 1
Skin sensitisation – category 1
Hazardous to the aquatic environment (chronic) – category 3
Japan classification NITE (National Institute of Technology
and Evaluation) (National Institute of Technology and
Evaluation 2017):
Acute Tox. 3; H301 (oral)
Acute Tox. 3; H311 (dermal)
Skin Corr. 2; H315
Eye Irrit. 2A; H319
Skin Sens. 1. H317
Repr. 2. H361
STOT SE 1. H370; (central nervous system)
STOT SE 1. H335; (respiratory tract irritation)
STOT RE 1. H372; (haemal system1, thyroid, liver, genetic
organs (men))
Aquatic Acute 1 ; H400
Aquatic Chronic 1 ; H410

The result of the manufacturing process of hydrogen cyanamide is a ca. 50% aqueous solution and
hydrogen cyanamide is not isolated at any stage of the production process. The hydrogen cyanamidecontaining products are not manufactured from a concentrated technical active ingredient but from
enrichment of the active ingredient content in solutions. This is a rather atypical situation for an active
ingredient and is of high relevance in relation to tests available on the active ingredient
Due to this and the physical/chemical properties of hydrogen cyanamide (see Appendix B), the active
ingredient is only available as a 50% aqueous formulation. It is never available as a technical active
ingredient due to the possibility of potentially explosive dimerization of the solid above ambient
temperatures (>46°C), so no testing other than using a 50% aqueous preparation (or more dilution
preparations) have been undertaken. Most studies use the 50% aqueous formulation, which is similar
to the formulated products, and the results are calculated to derive the endpoint for hydrogen
cyanamide (pure active ingredient) itself.

Regulatory status
The regulatory status of hydrogen cyanamide is summarised in Table 5 to Table 7 below.

1

Haemal system is the description given in the Japanese evaluation. EPA considers haematological system would be more

accurate.
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In New Zealand, there is one approval for the active ingredient hydrogen cyanamide (HSR002949), and one approval for the formulated substance
(HRC000001) under the HSNO Act. There are six products registered under the ACVM Act which use HSNO approval HRC000001. Hydrogen cyanamide
was first registered by the Pesticides Board in 1988. Hydrogen cyanamide formulations were given a HSNO transfer approval in 2005, and a reassessment
was concluded in 2006 (ERMA 2006) under section 63 of the HSNO Act. .
In Australia, hydrogen cyanamide is approved in multiple products as either Growth regulator or Plant regulator.
In the EU, hydrogen cyanamide is not currently approved as an agricultural pesticide/plant growth regulator under Regulation 1107/2009, although emergency
use exemptions may be available in some member states. The EU DAR (EC 2006) mentions that hydrogen cyanamide had been registered as a herbicide for
control of dicotyledonous weeds in onions, leeks and chives in Germany. Dossier for use as biocides (veterinary hygiene and general insecticides) are in
progress (ECHA 2019a, ECHA 2019b). Decision on those is expected in 2021.
In Japan, cyanamide is included as an approved active ingredient on the list published by FAMIC on their website as a plant growth regulator.
In the United States, hydrogen cyanamide was reviewed and reapproved in 2016 [see registration review docket (EPA-HQ-OPP-2007-1014)].
In Canada, hydrogen cyanamide is not approved under the Pest Control Products Act.
Cyanamide is approved in other countries such as for instance Chile as a plant growth regulator.
.
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Use pattern and mode of action
The EU DAR (EC 2006) describes the mode of action of hydrogen cyanamide as follows:
“The inhibition of catalyse by cyanamide leads to a stimulation of the pentose phosphate
pathway and thus to an increase in the availability of new building blocks for new growth.
Due to stimulation of the pentose phosphate pathway, a range of essential substances
such as lipids, RNA, DNA and the pentose sugars are produced at higher rates. These
compounds are fundamental for new growth, as would be required during the release of
buds from dormancy.
Cyanamide can be taken up by green plant parts (leaves and green twigs) as well as by
the root system. Limited translocation of cyanamide within the treated can occur.
However, in order to provoke a bud breaking effect in deciduous fruit trees and vines, the
spray must be directed to each single bud, because translocation of cyanamide from a
treated bud to a non-treated one does not occur”
Hydrogen cyanamide is used as a plant growth regulator for breaking bud dormancy in deciduous fruit
trees, grapevine and kiwifruit during dormancy (typically winter). In Kiwifruit, products containing
hydrogen cyanamide are typically used in the July-August period to overcome the effects of mild
winter temperatures (NZIER 2020). In apples, applications of products containing hydrogen
cyanamide occur within a narrow window in winter, which corresponds to a 2-3 week period in August
when trees are dormant.
Products containing hydrogen cyanamide are typically soluble concentrates (SL) containing between
520 and 540 g/L of hydrogen cyanamide. One application per year is necessary. A specific dilution in
water (volume of product in hectolitre of water) is prepared for the treatment. Complete coverage is
targeted and the water volume is varied so as to accommodate for the size of the trees/plants. This
varies between 500 to 700 Litres for vineyards, and 800 to 1300 Litres for pome fruit. 1000 L/ha is the
most commonly use rate used for apples. As such the loading in active ingredient per hectare can vary
quite substantially depending on the dilution rate and the spray volume used. For instance, the loading
of active ingredient per hectare in kiwifruit can vary between 10.4 kg ai/ha and 25 kg ai/ha.
More details about the use pattern of hydrogen cyanamide are provided in Table 8.
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Appendix C: Mammalian toxicology
Executive summaries and list of endpoints for hydrogen cyanamidecontaining formulations
This reassessment is for a specific active ingredient (HSR002949) and for the substances that contain
this active ingredient (covered by approval HRC000001).

Executive summaries and list of endpoints for hydrogen cyanamide
Data used for the hazard assessment for hydrogen cyanamide, its metabolites and impurities, were
primarily sourced from reviews conducted by other regulatory bodies including ECHA (formerly the
European Chemical Bureau) (EC 2014, ECHA 2015, EC 2016, EC 2019, ECHA 2019b), US EPA (US
EPA 2014a, US EPA 2015), and European Food Safety Authority (EC 2006, EC 2010, EFSA 2010a).
When appropriate, other sources are cited.
In addition to the above overseas reviews, the EPA received some data directly from hydrogen
cyanamide manufacturers. During the previous reassessment (ERMA 2006), data were also received
directly from hydrogen cyanamide manufacturers.
Acute toxicity (oral, dermal, inhalation), skin and eye irritation, contact sensitisation, and genotoxicity
data for hydrogen cyanamide are summarised in Table 10.
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General conclusion about mammalian toxicology of hydrogen cyanamide
The paragraphs below set out the summary of the mammalian toxicology of hydrogen cyanamide and
provide an explanation for the conclusions reached by the EPA on matters about which the reviews by
overseas regulatory bodies differ.

Acute toxicity, irritation and sensitisation
Acute oral
Hydrogen cyanamide is moderately acutely toxic by the oral route with an LD50 of 142 mg/kg bw in
rats, supported by a more recent study value of 223 mg/kg bw. The lower value was selected giving a
classification of Acute oral toxicity Cat 3.
Acute dermal
Hydrogen cyanamide is moderately toxic by dermal route with an LD50 of 590 mg/kg bw in rats,
although a more recent study gave higher values in rabbits (848 mg/kg bw, both sexes combined).
The lower value was selected although both would give the classification Acute dermal toxicity Cat 3.
Acute inhalation
A study provided from industry on a 50% aqueous formulation showed hydrogen cyanamide to be of
low toxicity by the inhalation route (Acute inhalation toxicity Cat. 4) with an LC50 of 2.64 mg/L in male
rats, and a slightly higher value in females which were slightly less sensitive. The toxic effects were
primarily on the respiratory system but other organs, particularly the liver, kidney and intestine were
also affected. These data have not been taken into account by some regulators including ECHA
(ECHA 2015), but were available to the EPA in the previous reassessment (ERMA 2006) and have
been applied to all formulations. The male LC50 value was selected giving classification Acute
inhalation toxicity Cat 4 for the formulation and read across to apply also to the active ingredient for
which the estimated LC50 would be 1.32 mg/L so also classifies Acute inhalation toxicity Cat 4.
The EPA notes that the acute oral, dermal and inhalation values reported by the US EPA (US EPA
2014a) are substantially different. The selected values means the EPA retains the acute toxicity
classifications currently used.
Skin and eye irritation
Hydrogen cyanamide was previously characterised as a moderate dermal irritant (Skin irritation
Category 2) and an eye irritant (Eye irritation Category 2). EU DAR (EC 2010) and EU DAR (EC 2006)
refer to signs of irritation in a repeat dose (21 day) dermal study reporting severe erythema at the top
dose and slight erythema at the mid dose. The EU DAR (EC 2006) also refers to support from the
sensitisation (Buehler study) in which skin irritation was observed. In relation to the eye, EU DAR (EC
2010) suggests more severe effects on the eye and that the findings were sufficiently conclusive to
result in no further studies being undertaken.
The ECHA (EC 2016) review assigned the skin corrosion classification. The review included a report
on human experience in which vineyard workers without PPE experienced skin lesions, in some cases
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involving destruction of the upper skin layers, after mixing and/or spraying a 49% solution. In an in
vitro EpiDerm test, the cell viability was 85% after 3 min and 7% after 60 min exposure which meets
the criterion for skin corrosion classification as specified in OECD 431. Despite the non-uniformity of
overseas conclusions for this endpoint, in particular noting that the US EPA did not classify the
substance as a dermal irritant, the EPA has applied the skin and eye corrosion classifications based
on the ECHA (ECHA 2015, EC 2016) conclusion, Skin corrosion Cat 1C.
The EPA considers assigning Serious eye damage Cat 1, based on read across from the skin
classification, appropriate and clearer rather than using the combined hazard statement alone.
Contact Sensitisation
Hydrogen cyanamide is considered to be a Skin sensitisation Cat 1 based on positive findings in the
Guinea Pig Maximisation Test of Magnusson and Kligman which uses Fruend’s Complete Adjuvant.
When tested using the non-adjuvant Buehler Test the result was negative. The EPA has retained the
contact sensitisation classification and notes that the negative conclusion by the US EPA (US EPA
2014a) reflects their use of a non-adjuvant test and rejection of tests using adjuvant.

Mutagenicity
The weight-of-evidence of the numerous studies conducted on hydrogen cyanamide have indicated it
is not genotoxic and is not classified. Hydrogen cyanamide was also found to be clastogenic in vitro
inducing structural chromosome aberrations in cultured human lymphocytes. However, there was no
evidence of genotoxicity or clastogenicity in three in vivo micronucleus assays.

Carcinogenicity
The chronic toxicity/carcinogenicity of hydrogen cyanamide was assessed in two mammalian species;
rats and mice. There were no carcinogenicity findings reported in the rat study.
An increased incidence of ovarian granulosa-theca cell tumours was reported in CD-1 mice. The
assessment of the significance of these findings has varied. It was considered equivocal evidence of
carcinogenicity (Health Council of the Netherlands: Committee on Updating of Occupational Exposure
Limits 2004) and EU DAR (EC 2006) had previously disregarded the ovarian tumours in CD-1 mice on
the basis that the dose level exceeded the maximum tolerated dose (MTD), so the previous ERMA
reassessment (ERMA 2006) did not assign a classification.
The data are set out in the Table 13. The eight cases of granulosa-theca cell tumours in the high dose
and the six cases seen in the mid dose exceed the background range of (0-3)/51 in 10 control groups
from previous carcinogenicity studies conducted at the laboratory reported by the EU DAR (EC 2006).
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mice and supported by an in increased incidences above historical controls in other tumour types in
both rats and mice. This resulted in the adoption of a classification Carcinogenicity Cat 2.
In conclusion, the EPA proposes the Carcinogenicity category 2 classification based on the US EPA
(US EPA 2014a) summary relating to the mouse CD-1 ovarian tumours supported also by the ECHA
RAC conclusion (ECHA 2015).

Reproductive and developmental toxicity
Hydrogen cyanamide is considered to be a developmental or reproductive toxicant and is currently
classified as Reproductive toxicity Cat. 2 and retention of this classification is recommended and
confirmed as Reproductive toxicity Cat 2.
Hydrogen cyanamide was found to have effects on the male reproductive system in rats and a nonrodent species (dogs). The effects on the male reproductive system in male rats and dogs at low
doses is supported as being of toxicological significance due to the reduced fertility index. Three two
generation studies using different rat strains are available. The lowest NOAEL values were derived in
the studies using Wistar and B6C3F1 rats and in those studies no NOAEL for effects on the offspring
was established. EFSA (EFSA 2010a) comments the effects on male fertility was clear with a weaker
impact in females, but the premating treatment duration may have been too short to detect an impact
on metabolism of micronutrients by aldehyde dehydrogenase enzymes.
The effects appear more marked in the dog (LOAEL circa 0.5 – 1 mg/kg bw/d). In the 90 day and 1
year studies, there were decreased absolute and relative testicular weights, a dose-related atrophy of
the testicular tubuli, and reduced spermatogenesis or reduced spermatocyte counts in the epididymis.
The reason for the discrepancy between different studies is that the age of the male dogs differs
between studies, it appears adult dogs are less sensitive [see ECHA (EC 2016), p11 and EFSA
(EFSA 2010a), p65].
There is evidence of teratogenicity particularly in rabbits for which the maternal NOAEL (5.9 mg/kg
bw/d) exceeded the developmental toxicity NOAEL (2 mg/kg bw/d). The LOAEL in the foetus was 5.9
mg/kg bw/d based on visceral abnormalities (including abnormalities in the eyes and haemorrhages of
the meninges and/or the olfactory bulb) and focal disintegration of liver structure. In the rat visceral
abnormalities were seen in the diaphragm. The abnormalities in eyes were considered due to the
inhibitory effect of hydrogen cyanamide on aldehyde dehydrogenase. In the developing eye, this could
affect retinal dehydrogenases (possibly Raldh2) which are necessary for the local formation of retinoic
acid needed for retina invagination.
Hydrogen cyanamide was teratogenic in rats causing diaphragmatic hernia and vertebral
malformations, but only at high dose of 45 mg/kg b/d at which maternal toxicity was evident with
reduced net body weight gain at a dose level of 15 mg/kg bw/d and above without any indication of
more severe toxicity.
Evidence for skeletal malformations was less clear in both rats and rabbits than for visceral
abnormalities.
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The EU DAR (EC 2006) proposes that cyanamide causes these reproductive and developmental
abnormalities due to inhibition of aldehyde dehydrogenase enzymes which are required for retinal
metabolism in parental animals and the foetus for maintenance of reproductive and developmental
performance. EFSA (EFSA 2010a) discusses this mechanism in some detail. Based on the impact of
vitamin A deficiency, it seems likely the adverse effects on male reproductive system would be
reversible, since in the case of vitamin A depletion, germ cell production resumes within a few hours of
restoring the normal diet. Nevertheless no studies on reversibility of testicular atrophy have been done
so no firm conclusion on this can be reached.
The EPA does not consider studies are available which can provide a clear conclusion in relation to
effects via lactation, so the classification for this is inadequate data (ND).
In conclusion, the EPA confirmed the reproductive and developmental toxicity classification
Reproductive toxicity Cat. 2 due to both reproductive toxicity and developmental toxicity.

Neurotoxicity
There are some signs of neurotoxicity in the acute and repeat dose studies. In a supplemental acute
rat study, lethargy, tremor and unsteady gait/ataxia was reported [EU DAR, (EC 2006); EU DAR (EC
2010)]. The dose range was 150 – 400 mg/kg bw. The LD50 in the study was 223 mg/kg bw. The
neurotoxic effects were seen at all dose levels (>150 mg/kg bw) and some animals recovered
(presumably at the lower dose levels).
In a 1 year dog study neurotoxicity signs in the top dose (2.5 mg/kg bw/d) were tremor and salivation
(EC 2006). Salivation was seen in all animals at the top dose and tremor in 3/4 males and 2/4
females. Similar findings appear not to be reported in other dog studies at similar doses.
In a chronic toxicity study in rats, tremors were reported in the high dose animals (30 mg/kg bw/d)
during the first 16 weeks, but the finding resolved after the dose level was reduced by a factor of four
to 7.5 mg ai/kg bw/d (EC 2006).
The EPA does not considered there is need for more neurotoxicity data as it was noted that these
finding were seen at mid-top dose levels and were not the most significant findings at the LOAELs.

Target organ toxicity
STOT SE: In acute toxicity studies, toxicity was not observed in any specific organ. Following oral and
dermal exposure, clinical signs of toxicity observed were lethargy, breathing difficulties, hunched
posture, and uncoordinated movements. There were no abnormal findings in organs at necropsy. No
classification of hydrogen cyanamide is proposed for STOT after single exposure.
STOT RE: Several repeat dose toxicity studies have been conducted on hydrogen cyanamide. The
major effects of hydrogen cyanamide were adverse effects on the male reproductive system especially
in dogs and a dose-related histopathological changes in the thyroid. Setting aside the target organ
toxicity seen in the male reproductive system since this is reflected in the reproductive/developmental
toxicity classification (Reproductive toxicity Cat. 2 classification), the most sensitive target organ is the
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thyroid for which the LOAEL is 4.5 mg/kg bw/d in the 91 day rat study. These findings are supported
by the 28 day study in which the LOAEL for these findings in males was 10 mg/kg bw/d. The 90-day
LOAEL supports a STOT RE Cat 1. While this would be consistent with the classification previously
assigned to hydrogen cyanamide by the EPA, it is noted ECHA concluded STOT RE Cat 2 is sufficient
taking into account the expectation that humans are less sensitive than rats (and dogs) to these
thyroid impacts and that the impacts were not severe. The EPA concluded that the classification
should be reduced to STOT RE Cat 2.

Toxicokinetics and dermal absorption
Oral absorption of hydrogen cyanamide is rapid in both humans and rodents and is rapidly eliminated
mainly in the urine. Metabolism is largely by N-acetylation in rats, rabbits, dogs and humans. Cyanide
has not been identified as a significant metabolic product.
Dermal absorption data have been based on studies of relatively low concentrations (≤10% in rats)
and six human volunteers exposed to 1.0% hydrogen cyanamide aqueous solution.
There are quite diverse conclusion on the selection of appropriate dermal absorption parameters. The
EPA has concluded that use of 14.3% for the concentrate and 8.2% for the spray dilution based on the
EU DAR (EC 2006) review is appropriate at this stage pending consultation.

AUGUST 2021

45
Science memo for application to reassess hydrogen cyanamide (APP203974)

Appendix D: Environmental Fate
No dossier containing study information was provided. Information was obtained from the previous
reassessment by the EPA [HRC05001; (ERMA 2006)] and other jurisdictions, these reports (if
relevant) are included in this evaluation. It should be noted that full study reports were not available to
the EPA and therefore quality of the data could not be fully evaluated.
No study reports on the environmental fate of the active ingredient and metabolites were provided
during the call for information.
Data has been reported in terms of the “pure” active ingredient, unless stated otherwise.
Consulted data sources:
•

HRC05001 [EPA reassessment of the active ingredient in 2006; (ERMA 2006)]

•

Registration Review – Ecological Risk, Environmental Fate, and Endangered Species
Assessment for Hydrogen cyanamide (PC Code 014002; DP Barcode 416424). (US EPA
2014b)
The US EPA has scored the quality of the referenced studies, all studies are considered
acceptable unless otherwise noted. Studies that were not accepted are not included in this
report (unless noted).

•

Draft Assessment Report (DAR) – Public version – Cyanamide – Volume 3, Annex B B.9.
(2006) Rapporteur member state Germany; (EC 2006)
The EU member state has scored the quality of the referenced studies in the study
summaries, all studies are considered acceptable unless otherwise noted. Studies that were
not accepted are not included in this report (unless noted).

•

Additional Report to the DAR – Public version – Cyanamide - Volume 3, Annex B B.9. (2010)
Rapporteur member state Germany; (EC 2010)
The EU member state has scored the quality of the referenced studies in the study
summaries, all studies are considered acceptable unless otherwise noted. Studies that were
not accepted are not included in this report (unless noted).

•

The Committee for Risk Assessment Opinion proposing harmonised classification and
labelling at EU level of Cyanamide (ECHA 2015)
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Degradation and fate of hydrogen cyanamide in aquatic
environments
Information on the degradation and fate of hydrogen cyanamide in the aquatic environment is
summarised in Table 14.
Values highlighted in bold are used in the quantitative risk assessment.
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Aquatic aerobic degradation
Biodegradation is identified as the key process in aquatic degradation of hydrogen cyanamide. The
abiotic processes hydrolysis and photolysis play a minor role in the degradation of hydrogen
cyanamide as it is considered stable to hydrolysis and the photolysis half-life is about 8x longer than
the whole system DT50 (in the dark).
In laboratory aerobic water/sediment systems, the radioactivity in the water phases of both test
systems decreased continuously throughout the incubation period to 0.2% (river system), and 0.8%
(pond system) after 28 days. Dissipation of hydrogen cyanamide into the sediment from the water
phase was considered minimal with a maximum of 4.7% AR determined in the sediment phase at 6
days for the pond system. Formation of CO2 was very high, accounting for 83.5 to 86.1% AR at the
end of the test (28 days). Based on the limited available information it appears likely that in at least in
some of the tests the 10 day window was reached. As a result the substance is considered
ready/rapidly biodegradable. No major metabolites were formed in the river system. In the pond
system urea was identified as a major metabolite in the water phase, reaching a maximum of 13.4%.
The worst-case whole system DT50 was selected for hazard classification and risk assessment (4.8
days). The degradation of cyanamide in water/sediment systems was best described by first order
degradation kinetics. Since both the EU member states and the US EPA have selected values which
are more in line with the worst-case value of 4.8 days presented above, this value is considered
sufficiently conservative.
Aquatic anaerobic degradation
No information is available on the aquatic anaerobic degradation of hydrogen cyanamide.
No relevant use patterns (eg rice paddies) in which the aquatic environment is expected to be anoxic
for prolonged periods of time have been identified in New Zealand. Wetlands can however be in an
anoxic state for prolonged periods of time but as this is not evaluated in the aquatic risk assessment
this is not considered a data gap.
Hydrolysis
Hydrogen cyanamide is considered stable to hydrolytic transformation.
Aquatic photolysis
Aquatic photolysis at pH 5 and pH indicates a DT50 (Xenon lamp 290-400 nm) of 28.9 and 38.5 days,
respectively. This indicates that in the environment direct photolysis is likely a limited degradation
pathway for hydrogen cyanamide.
Urea was identified as a major metabolite at both pH 5 and 7 with a maximum of 12.2 and 42.4% of
initial measured dose.
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Aerobic degradation
Several laboratory studies on aerobic degradation were identified, both in the laboratory as well as in
the field. Some of the information was of insufficient detail to determine the exact DT 50 of the individual
soils, and therefore could not be included in the calculation of the 80th percentile.
Aerobic degradation in the laboratory resulted in a non-normalised DT50 of 3.1 days (80th percentile of
0.58 d, 0.9 d, 1.61 d and 5.33 d, n=4). Degradation in the field was comparable with a DT50 of 1.5
days (80th percentile of 23 h, 22 h, 7 h, 39 h, 36 h and 18 h, n=6). In the field, leaching was considered
negligible and this is therefore unlikely an important dissipation route of hydrogen cyanamide. The
field studies confirm that the substance will quickly degrade in the actual environment however.
The primary pathway of degradation in soil is complete mineralisation to CO2, which accounted for
approximately 90% after 2 days, and 94.6% AR after 14 days, in the laboratory aerobic degradation
study. No major metabolites were identified. In the field no hydrogen cyanamide residues could be
measured after two weeks.
Anaerobic degradation
Anaerobic soil degradation of hydrogen cyanamide was slower compared with aerobic degradation
(DT50 of 35 days, n=1). No major metabolites were identified.
Sorption / desorption
Hydrogen cyanamide has a very low potential for sorption to organic matrices and based on the
sorption desorption studies, and is considered very highly mobile (McCall P.J., Laskowski D.A. et al.
1981). The determined adsorption coefficients suggest hydrogen cyanamide has a high potential for
mobility in soil but more complex studies indicate otherwise.
The column leaching study performed in the laboratory study concluded that normal use of hydrogen
cyanamide would not result in contamination of the leachate with a maximum of 2.8% in a sand
textured soil and could be considered only slightly mobile. The results of the column leaching study
therefore contradicts the McCall classification (McCall P.J., Laskowski D.A. et al. 1981), which
indicates the substance is very highly mobile based on the KD and KOC values. Field soil leaching
indicated that with three annual applications of 94.3 kg ai/ha, trace amounts of hydrogen cyanamide
leached shortly after application. The soil dissipation studies, although in other climatic zones, indicate
that the leaching potential of hydrogen cyanamide is low.
In general, the leaching potential of a substance is determined both by its adsorption behaviour and by
its persistence. Based on the degradation profile, and the leaching and dissipation studies, it can be
concluded that in realistic outdoor conditions the risk hydrogen cyanamide leaching to deeper layers of
the soil is low.
For the risk assessment the lowest KD and KOC values from a non-sand textured soil, namely 0.060
mL/g (loamy silt) and 6.34 mL/g (loamy silt), respectively. These are the only values available for a
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non-sand textured soil. Please note that these very low sorption values should be considered in the
context of the leaching and dissipation studies.
Photolysis
Soil photolysis is considered a major degradation route. Two studies were available in which the DT50
varied between 2 hours and 1.45 days (continuous radiation), both being relatively short half-lives.
Although the soil photolysis DT50 is relatively short, the main difference between the studies is the
presence of metabolites.
One study reported no metabolites were formed, while the other study identified 48.4% of AR of urea
and 10.3% of AR of dicyandiamide. The main differences between the two studies were soil depth
(deeper soil had higher mineralisation) and soil moisture (higher soil moisture of 75% field capacity
had higher mineralisation). It should be noted that the soils were not sterile and thus microbial
degradation will have played a role in the degradation of hydrogen cyanamide. It is hypothesised that
the dryer soil has a higher accumulation of metabolites as dry soils have a slower microbial
metabolism, which is required to further quickly break down the metabolites to CO 2. It is considered
that the occurrence of these metabolites is not realistic under field conditions.
Higher Tier studies: Field dissipation and lysimeter study (soil)
Field dissipation studies are performed in other countries. It should be noted that the field sites are in
Europe and the USA.
The dissipation field study is performed in Phoenix, Arizona, USA over winter. The summary indicates
a daily mean air temperature of 3.3-14.4°C, soil daily mean temperature 6.7-13.9°C and a cumulative
rainfall of 1-28 mm over roughly one month. The organic carbon content in the soil ranges from 0.0550.63%. The EPA considers that these climatic conditions are not necessarily reflective for all kiwifruit
and apple growing regions. For example, NIWA information indicate that the average rainfall during
the application window (July-August) in Kerikeri (Northland) ranges from 182-205 mm per month. Air
average daily air temperature in this region are more comparable with the average in July and August
varying 9.0-9.1°C. No information is available on the daily average soil temperature as a surrogate the
mean daily grass Soil temperature are 9.5-10.3°C at 9 am at a depth of 10 cm (and the minimum daily
grass temperature being 3.7-3.8°C and lowest grass minimum record is -5.0°C). Based on Landcare
information on soil, the total organic carbon stored in the upper 20cm of the soil is high in the Kerikeri
region and ranges from 2.0 to 19.9%. Kerikeri region has a minimum soil pH of 4.5-6.4 which is
significantly lower than the pH reported for the Arizona soils (7.9-8.3) Not all measurements are in the
same units but it appears that the climate in Kerikeri is wetter and colder compared with the climatic
conditions during the field trial, the soil appears to have a higher carbon content with a lower pH.
Rainfall, temperature, soil composition can all have significant influence on the degradation of
substances, the influence at this point, however, cannot be determined or endpoint being recalculated
to a New Zealand appropriate value. It should also be noted that it is difficult to determine in a field
setting if the DT50 is due to true degradation or forms of dissipation. The EPA considers it appropriate
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to use the 80th percentile laboratory DT50 in the risk assessment, however, if field information more
reflective of the New Zealand conditions is available this position could be revisited. As there is
alternative data available, this is not considered a data gap.
It has been concluded that the respective studies are performed under conditions that do not
necessarily represent the conditions under which the substance is likely to be used in New Zealand.
The results however can be used to estimate the environmental relevance of the laboratory studies,
however insufficient information is available to justify using this information as a refinement for the risk
assessment.
The acceptable soil dissipation studies for six different environments showed a DT 50 comparable with
the laboratory studies (80th percentile of 1.5 days). Hydrogen cyanamide was found only in the top
layers in the first two weeks after application. The study indicates that hydrogen cyanamide will quickly
degrade under field conditions and is unlikely leach into deeper soil layers.
The Lysimeter study performed in Germany was performed over several months in Winter and Spring
(December-April over several years with an annual application). The study was standardised to 800
mm precipitation annually. The land was cropped with several crops over the three-year study period
(winter wheat, rape, winter barley, rape, sugar beet, winter wheat). The summary available in the EU
DAR does not include information on air and soil temperature during the study. The organic carbon
content in the soil ranges from 0.1-0.9% with a pH ranging from 7.0-7.3. Both soils as well as climatic
characteristics are likely different and may not be necessarily representative for New Zealand
conditions. The annual rainfall, for example on Kerikeri an important region, is much higher with 1775
mm annually. pH seems to be in line with the soil characteristics of Kerikeri. Temperature, however, is
unknown for this study and as temperature is known to have a significant impact on degradation this is
considered a significant gap that prevents the EPA from determining if this study is suitable for higher
tier refinement.

Metabolites of hydrogen cyanamide
In laboratory studies, two major metabolites of hydrogen cyanamide (ie, those found at ≥10% active
radioactivity (AR) at any sample interval) were identified: urea and dicyandiamide, which were both
observed in the soil photolysis study. In the aquatic environment urea was the only metabolite
identified as a major metabolite. The major metabolites are listed in Table 17.
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Formed metabolites
Two major metabolites; defined as per the HSNO Act as metabolites; formed in amounts of equal to or
more than 10% of the applied amount of substance and any time-point evaluated during the
degradation studies in the appropriate compartment under consideration (soil or water) were identified.
Two metabolites, namely urea and dicyandiamide were detected in the soil photolysis study (dry soil).
Urea was detected in the aquatic aerobic metabolism and the aquatic photolysis study.
Environmental fate of the major metabolites compared with the parent substance
The metabolite, urea is considered to be slightly more persistent in the aquatic environment compared
with hydrogen cyanamide, however the DT50 is still short (whole system DT50 8.0 d), and therefore
degradation of urea is also relatively rapid.
No further information was available.
Relative ecotoxicity
Acute toxicity data are available for the metabolite urea which was found to be of low toxicity to
aquatic organisms (EC 2006, EC 2010). It was also established that the chronic toxicity of urea to
aquatic organisms is low (EC 2010). Urea is therefore deemed to be ecotoxicologically irrelevant for
the aquatic environment. No information is available in regard to toxicity of urea to soil organisms.
Since urea is appears to be only observed in the soil photolysis study under dry soil conditions,
exposure it is considered unlikely that high concentrations of urea will build up in the soils (assuming a
singular annual application).
For dicyandiamide the acute toxicity to aquatic organisms was considered low (L(E)C 50 >100 mg/L).
The acute toxicity of metabolite dicyandiamide is lower than that of the parent substance (LC50 >3200
mg/kg dw soil) (EC 2010). Dicyandiamide is therefore deemed to be ecotoxicologically irrelevant for
the aquatic risk assessment.
The two identified metabolites of hydrogen cyanamide will therefore not be included in the risk
assessment.

Uncertainty
It should be noted that hydrogen cyanamide degraded in soil under storage conditions in the soil
dissipation studies [(EC 2006); Doc No 723-004, Doc No 723-001]. As a result, the degradation rate in
the studies might be higher than actually observed in the field. It should be noted that degradation
during storage also indicates that the substance degrades quickly. However, how quickly cannot be
precisely determined. This increases the uncertainty in regards to exact values but also indicates that
Hydrogen cyanamide rapidly degrades in soil. Insufficient details are available to the EPA to draw firm
conclusions on this matter.
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Degradation and fate of hydrogen cyanamide in air
Hydrogen cyanamide has a high vapour pressure which is an indicator of a high volatilisation potential,
however, the Henry’s law constant indicates a high solubility in water. This indicates that the substance most
likely will remain in solution (in soil, water and in the spray solution). The substance is known to quickly
degrade in a variety of environmental media and therefore most of the substance is likely degraded prior to
volatilisation. Once in the air it seems hydrogen cyanamide is stable, however, the current models do not
take photolysis in consideration which might be a relevant pathway for hydrogen cyanamide.
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General conclusion about environmental fate
Hydrogen cyanamide
Degradation and fate in the aquatic environment
Biodegradation is identified as the key process in aquatic degradation of hydrogen cyanamide. The abiotic
processes hydrolysis and photolysis play a minor role in the degradation of hydrogen cyanamide as it is
considered stable to hydrolysis and the photolysis half-life is about 8x longer than the whole system DT50 (in
the dark).
The aerobic degradation in water sediment studies indicate that hydrogen cyanamide is considered rapidly
degradable (worst-case DT50 in the aerobic environment of 4.8 days, high formation of CO 2). Only limited
amounts of the applied radiation migrate to the sediment (max 4.7% of AR as hydrogen cyanamide).
Anaerobic degradation was slower (worst case DT50 35 days).
Hydrogen cyanamide does meet the criteria to be considered rapidly degradable under the HSNO Act when
considering the higher tier studies (ie degraded by at least 70% within 28 days, most likely in the 10-day
window)).
Aquatic photo degradation of hydrogen cyanamide was observed in irradiated samples with a DT50 for direct
photolysis of 38.5 days. Hydrolysis was determined to play no major role in the degradation of hydrogen
cyanamide. Hydrolysis was slow (DT50 6.3 to 66 years at 20°C).
Hydrogen cyanamide is considered to have a low potential for bioaccumulation based on a Pow of -0.82.
Degradation and fate in the soil environment
In the laboratory, aerobic soil half-lives for hydrogen cyanamide range from 0.58 to 5.33 days with a nonnormalised 80% percentile DT50 of 3.1 days. The degradation rate in field studies ranged between 18 to 39
hours. In conclusion hydrogen cyanamide is not considered persistent in the soil environment (DT50 <6
months).
Anaerobically, hydrogen cyanamide degrades with a half-life of 35 days. Soil photolysis also plays a role in
the degradation of hydrogen cyanamide in soil with half-lives of 2 hours to 1.45 days but due to limitations of
the study it cannot be determined how significant this role might be.
Hydrogen cyanamide is considered very highly mobile in soil (lowest values from a non-sand soil are a KD of
0.06 mL/g, and KOC of 6.34 mL/g) according to the McCall classification system (McCall P.J., Laskowski D.A.
et al. 1981). Based on leaching studies (laboratory and field), and field dissipation studies however, the risk
of hydrogen cyanamide leaching appears to be low.

Metabolites
Two major metabolites; defined as per the HSNO Act as metabolites formed in amounts of equal to or more
than 10% of the applied amount of substance and any time-point evaluated during the degradation studies in
the appropriate compartment under consideration (soil or water) were identified.
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In the soil photolysis study (dry soil) urea and dicyandiamide were observed at 48.4 and 10.3% of AR,
metabolites were not observed in the soils with a moisture content of 75% field capacity. In the aquatic
environment only urea was observed as a major metabolite. Max. 42.4% of the initial measured radiation
was observed as being urea in the photolysis study. In the aerobic metabolism study a maximum of 11.8%
was observed being formed.
Based on the ecotoxicological endpoints and environmental fate data available the metabolites are not
considered relevant for the risk assessment. The risk assessment for the parent compound will cover the
risks from the major metabolites.
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Appendix E: Ecotoxicity
No dossier containing study information was provided. Information was obtained from the previous
reassessment by the EPA [HRC05001; (ERMA 2006)] and other jurisdictions, these reports (if relevant) are
included in this evaluation. It should be noted that full study reports were not available to the staff and
therefore quality of the data could not be fully evaluated.
No study reports on the ecotoxicological effects of the active ingredient and formulations were provided
during the call for information.
Consulted data sources:
•

HRC05001 [EPA reassessment of the active ingredient in 2006; (ERMA 2006)]

•

Registration Review – Ecological Risk, Environmental Fate, and Endangered Species Assessment
for Hydrogen cyanamide (PC Code 014002; DP Barcode 416424). (US EPA 2014b)
The US EPA has scored the quality of the referenced studies, all studies are considered acceptable
unless otherwise noted. Studies that were not accepted are not included in this report (unless noted).

•

Draft Assessment Report (DAR) – Public version – Cyanamide – Volume 3, Annex B B.9. (2006)
Rapporteur member state Germany; (EC 2006)
The EU member state has scored the quality of the referenced studies in the study summaries, all
studies are considered acceptable unless otherwise noted. Studies that were not accepted are not
included in this report (unless noted).

•

Additional Report to the DAR – Public version – Cyanamide - Volume 3, Annex B B.9. (2010)
Rapporteur member state Germany; (EC 2010)
The EU member state has scored the quality of the referenced studies in the study summaries, all
studies are considered acceptable unless otherwise noted. Studies that were not accepted are not
included in this report (unless noted).

•

The Committee for Risk Assessment Opinion proposing harmonised classification and labelling at
EU level of Cyanamide (ECHA 2015)

If multiple endpoints were available the reliability of the endpoint quoted in the EU DARs (EC 2006, EC
2010) were generally considered more reliable as study summaries were available that could be evaluated.
However, when selecting endpoints for the classification generally the lowest reliable endpoint was used
unless another method was deemed more appropriate (eg geometric mean).
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Aquatic toxicity
Table 18 contains the acute and chronic aquatic toxicity test results for the active ingredient hydrogen
cyanamide. Most studies are performed on a 49% (w/w) aqueous solution, the endpoints, however, are
expressed in terms of the “pure” active ingredient unless specified otherwise.
Values in bold are those used for the risk assessment. Underlined values are those used to determine the
classification.
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Possibly Raphidocelis subcapitata strain Selenastrum capricornutum" NIVA-CHL 1” is known to be Raphidocelis subcapitata however, strain of the experiment is
unknown.
2

3

Classified as supplemental by US EPA (US EPA 2014b).

4

Respective study endpoint in HRC05001 is 4.4 mg/L, however, this is the LC 50 not the EC50. It is difficult to differentiate between immobile and dead daphnids and thus

immobility is used as the endpoint.
5

Analytical measurements below LOQ at the end of the test in water phase, sediment phase and pore water (except at 100 mg formulation/L in water).

6

US EPA (US EPA 2014b) reports as 3.3 mg/L

7

Data origin unknown, concentration seems to be expressed in mg cyanamide/L, considered unreliable

8

Appears 3 values have been reported for the same study. Beside the value reported in the table (considered most reliable) ERMA (2006) reported a value of 90 mg ai/L

the difference is due to conversion using the incorrect purity (50% instead of 49%). The other reported value is 88.2 mg ai/L and it is unclear where this value originated
from.
9

Classified as supplemental by US EPA (US EPA 2014b), accepted in EU (EC 2006). Further evaluation of the RAC (ECHA 2015), indicates the study is of substandard

quality and should not be used for classification or assessment purposes.
10

EPA evaluation indicates the study is acceptable and a NOEC could be derived based on a weight of evidence approach.

11 studies has been reported in ERMA (2006) as 44 mg ai/L, the difference is due to conversion using the incorrect purity (50% instead of 49%)
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The environmental fate endpoints indicate that the substance quickly dissappears from the the environment
and nominal or initial concentrations therefore are most likely overestimating the exposure and thus
underestimating toxicity endpoint. Therefore, if possible the selected endpoints will be based on measured
concentrations during the test.

Fish
For the acute toxicity to freshwater fish several acute LC50 values have been provided ranging from 43.1 mg
to 90 mg ai/L, the geometric mean of all reliable measurements was determined to be 59.8 mg ai/L (80.9,
43.1, 83.2, 45.6, and 58 mg ai/L). The geometric mean will be used for the risk assessment.
Sublethal effects observed in fish are quiescence, ceased swimming, dark discoloration (sign of stress),
hyperexcitability and erratic swimming.
The US EPA acknowledges that the observed effects preventing the determination of a NOEC are at the
border of statistical and biological significance, however, no NOEC was determined by the US EPA. The
EPA requested access to the full study report, and therefore was able to evaluate the data and decide
whether a NOEC could still be established from this study. Based on a weight of evidence approach it was
determined that the NOEC was 0.507 mg ai/L. Main focus of the evaluation were the length and weight
measurements at day 60 post hatch. For length (mm) the observed significant effects at 0.507 and 1.01 mg
ai/L were considered to have limited ecological relevance as the achieved length was 97% and 95% of the
control, respectively. Visual observation of the raw data indicated that at these concentrations the biological
significance is likely limited. More pronounced effects were observed at the 60 day wet weight
measurements. At 0.507 mg ai/L the wet weight was 91% of the control, which further decreased to 82% at
1.01 mg ai/L. Visual observation of the raw data indicated that at 0.507 mg ai/L the biological significance is
likely limited, at 1.01 mg ai/L it is considered biologically relevant. In the same study other NOEC were
determined for hatchability, hatching time, survival post hatch, time to swim upright, 35 day length as well as
other clinical observations. The NOEC for other endpoints are all above 0.507 mg ai/L, and no clinical
abnormalities were recorded at this concentration. Therefore, based on a weight of evidence approach the
NOEC for the study is determined to be 0.507 mg ai/L.
Hydrogen cyanamide is not considered bioaccumulative (KOW <1), and considered readily/rapidly degradable
in the aquatic environment (DT50 primary degradation is <16 days in a water sediment test, and metabolites
are considered ecotoxicologically not relevant).

Macro invertebrates
The lowest reliable acute EC50 for crustaceans was determined to be 3.2 mg ai/L (Daphnia magna), this
value was used for the risk assessment. Oysters are molluscs and the risk assessment traditionally focusses
on crustaceans (mostly freshwater) and insects.
The only available chronic NOEC of 0.104 mg ai/L was determined for Daphnia magna. Hydrogen
cyanamide is not considered bioaccumulative (Kow <1), and considered to be ready/rapidly biodegradable in
the aquatic environment (>70% CO2 production in 28 days, DT50 primary degradation is <16 days in a water
sediment test, and metabolites are considered ecotoxicologically not relevant).
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The recommended GHS classification is hazardous (Chronic Cat 3) for hydrogen cyanamide.
The soluble concentrate containing 520 to 540 g/L hydrogen cyanamide is considered hazardous to aquatic
environment Chronic Category 3 as the observed toxicity in the study used to determine the endpoint for the
active ingredient resulted in an NOEC of 0.21 mg formulation/L and the hazardous components, being the
active ingredient, is ready biodegradable. The substance tested had an active ingredient content of 50%
(w/w).

Sediment-dwelling organisms
Less than 10% of initial applied hydrogen cyanamide dissipated to the sediment compartment in the 14CCyanamide: Route and Rate of Degradation in Aerobic Aquatic Systems study (max 4.7% of AR). As such,
evaluation of the toxicity of hydrogen cyanamide to sediment-dwelling organisms via spiked sediment is
considered not relevant.
A single study for sediment-dwelling organisms was available with a NOEC of 6.6 mg ai/L determined for the
midge Chironomus riparius.
This endpoint is not used for classification.

Algae and aquatic plants
The lowest, reliable, ErC50 is 13.5 mg ai/L for phytoplankton (Selenastrum capricornutum, most likely
standard laboratory strain which is Raphidocelis subcapitata).
The ErC50 for vascular plants (Lemna gibba) was 5.7 mg ai/L.
These values are used for the risk assessment.

Higher tier studies
A mesocosm study was able to reliably evaluate the effects on a sufficient number and variety of taxonomic
groups including the classes identified as sensitive in the laboratory assessments (10+ endpoint with
acceptable MDDs (Brock, Hammers-Wirtz et al. 2015); zooplankton, phytoplankton and macroinvertebrate
endpoints). At 0.1 mg/L no pronounced effects on populations were found, only the effect on the
zooplankton community structure was considered class 3A due to significance on two sampling dates. Thus,
this concentration would still allow an estimation of a protective using the ecological threshold option (ETO)
for all populations tested. Total effect class was considered Class 2 (slight effects: effects concern short-term
and/or quantitatively restricted responses usually observed at individual samplings only). This endpoint was
used for the refinement of the risk assessment (more details can be found in appendix G and J).

Metabolites
Acute toxicity data are available for metabolite urea which was found to be of low toxicity to aquatic
organisms (EC 2006, EC 2010). For metabolite dicyandiamide, acute toxicity to aquatic organisms was
considered low (L(E)C50 >100 mg/L). The metabolites of hydrogen cyanamide are therefore deemed
ecotoxicologically irrelevant (EC 2010). For metabolite urea it was also established that the chronic toxicity is
low (EC 2010).
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Uncertainties and data gaps
The EPA did not have access to the full study reports, and therefore some endpoints (eg chronic fish toxicity)
could not be refined. No significant data gaps have been identified.

General conclusion about aquatic toxicity
The aquatic hazard classification for the current approval for hydrogen cyanamide (HSR002949) is
Hazardous to the aquatic environment Chronic Category 3.
The most sensitive species to the acute effects of hydrogen cyanamide is the crustacean Daphnia magna
with an EC50 of 3.2 mg ai/L. The EPA only adopts Acute Category 1 and therefore the active ingredient does
not classify.
Besides the acute toxicity of hydrogen cyanamide to a range of organisms, it also has a high chronic toxicity
to fish and crustaceans. The lowest NOEC was determined to be 0.104 mg ai/L (Daphnia magna), hydrogen
cyanamide is considered ready biodegradable in the aquatic metabolism study. The recommended
classification is Hazardous to the aquatic environment Chronic Category 3.
The soluble concentrate containing 520 to 540 g/L hydrogen cyanamide is considered Hazardous to the
aquatic environment Chronic Category 3 as the observed toxicity in the study used to determine the
endpoint for the active ingredient resulted in an NOEC of 0.21 mg formulation/L and the hazardous
components, being the active ingredient, is ready biodegradable.
The aquatic toxicity of the two metabolites is lower, and in combination with their environmental fate profiles,
considered to be ecotoxicologically irrelevant.
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Soil toxicity
Table 19 contains the acute and chronic soil toxicity test results for the active ingredient hydrogen
cyanamide including a higher tier field study evaluating nematode abundance. Studies with the formulation
were performed with a 49% (w/w) aqueous solution.
Values in bold are those used for the risk assessment.
Underlined values are those used to determine the classification
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The previous EPA assessment identified several data gaps which seem to have been addressed in
the evaluation of other jurisdictions. Identified gaps were:
•

effects of hydrogen cyanamide on soil microbial function, soil nitrogen transformation, carbon
mineralization and

•

acute toxicity to earthworms.

Toxicity to soil macro-organisms
The reported LC50 for earthworms is >111.56 mg ai/kg dw soil, which corresponds to an estimated
EC50 of >11.16 mg ai/kg dw soil (as per the User Guide to HSNO thresholds and classifications 2008).
However, the NOEC (weight loss) for the study is determined to be 55.7 mg ai/kg dw soil, meaning the
EC50 of the respective study is expected to be greater than 55.7 mg ai/kg dw.
Hydrogen cyanamide has a soil DT50 of <30 days. Following a precautionary approach, it is
recommended to classify the substance as being hazardous to the soil environment, rather than not
classifying the substance. Additional data might indicate that the substance is non-hazardous as
potentially the EC50 can be >100 mg ai/kg dw soil. An EC50 of >100 mg ai/kg dw soil would result in the
substance not being classified as hazardous in the soil environment. The original classification is a ND
(not determined, and appears to be based on a lack of data at that time).
No reliable information is available on the chronic toxicity of hydrogen cyanamide (eg reproduction),
the substance quickly degrades in the environment. However, this will not exclude chronic effects as
an impact on weight has been observed in the acute studies. Issues maintaining healthy weight and
growth indicate a disturbed energy balance leaving the individuals with potentially less resources to
ensure sustainable reproductive outputs to maintain the population.

Acute toxicity to soil micro-organisms
No effects on nitrogen mineralisation are expected up to an application of 19.6 kg ai/ha. For carbon
mineralisation no effects are expected up to an application of 100 kg ai/ha. Less than 25% effect is
observed at this concentration. These endpoints are used for risk assessment.
The classification is based on the EC50 however, the maximum observed effect at 98 kg ai/ha is 34.5%
for nitrogen mineralisation, and thus for both nitrogen and carbon mineralisation the EC50 is above 98
kg ai/ha (corresponding to 130 mg ai/kg soil assuming a soil density of 1.5 g/cm3 and an incorporation
depth of 5 cm). Therefore, based on this endpoint, no classification is triggered.

Acute toxicity to plants
It was determined that the studies presented in the EU DAR (EC 2006) for both vegetative vigour and
seedling emergence are the most reliable.
The most sensitive ER50 for vegetative vigour is 3570 g ai/ha for tomato Lycopersicon esculentum.
The most sensitive ER50 for seedling emergence is 870 g ai/ha for onion Allium cepa, which
corresponds with a soil concentration of 1.16 mg ai/kg dw soil (assuming a soil density of 1.5 g/cm3
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and an incorporation depth of 5 cm). It should be noted that the sensitivity range appears to be wide, a
factor of >1000 difference is observed between the most (Allium cepa) and least (Lolium perenne)
sensitive species. This might allow for further refinement.
Based on the ER50 of 1.16 mg ai/kg dw soil for seedling emergence of Allium cepa, a classification of
Hazardous to the soil environment is triggered. The original classification is a ND (not determined,
appears to be based on a lack of data at that time). A classification based on the toxicity of plants can
be expected considering that hydrogen cyanamide has also been marketed as an herbicidal
substance [see EU (EC 2006) Doc No. 722-006].

Metabolites
The acute toxicity of metabolite dicyandiamide is lower compared with the parent substance (LC 50
>3200 mg/kg dw soil) [Addendum to the DAR (EC 2010)]. Dicyandiamide is therefore deemed to be
ecotoxicologically irrelevant. Insufficient information is available for soil toxicity of the metabolite urea.

Uncertainties and data gaps
Insufficient information was available on the chronic toxicity (eg reproduction) of hydrogen cyanamide
to earthworms.
Insufficient information was available to classify based on acute toxicity to earthworms since no
definitive acute toxicity endpoint could be determined (highest concentration tested, and the test setup not allowing determination of a definitive EC50).

General conclusion about soil toxicity
Based on the newly available information, the recommended GHS classification in regard to soil
toxicity is Hazardous to the soil environment based on the ER50 for seedling emergence.
The soluble concentrate containing 520 to 540 g/L hydrogen cyanamide considered Hazardous to the
soil environment as the observed toxicity in the study used to determine the endpoint for the active
ingredient resulted in an EC50 of is 2.3 mg formulation/kg dw soil for seedling emergence. The
substance tested had an active ingredient content of 50.6% (w/w).
The original classification for both the pure active and the soluble concentrate was a ND (not
determined, and appears to be based on a lack of data at that time).
The toxicity of the metabolites is lower than that of the parent, and therefore considered to be
ecotoxicologically irrelevant.
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The recommended GHS classification in regard to terrestrial vertebrate toxicity is Hazardous to
terrestrial vertebrates, this is also the current classification.
The NOEL of the chronic toxicity study was 152 mg ai/kg diet, corresponding with 13.3 mg ai/kg bw/d
for females.
Mammals (based on rat data) appear to have a similar sensitivity to hydrogen cyanamide (oral LC50 =
142 mg ai/kg bw).

Metabolites
In the additional report to the DAR it was concluded that metabolite dicyandiamide was less toxic to
birds (LD50 acute toxicity >2000 mg met./kg bw and >5000 mg met./kg bw; dietary toxicity LD50 >5000
ppm) and thus ecotoxicologically irrelevant [Addendum to the EU DAR (EC 2010)]. The metabolite
urea was also considered less toxic to birds than the parent hydrogen cyanamide (dietary toxicity LD50
>5620 mg met./kg), and therefore ecotoxicologically irrelevant [Addendum to the EU DAR (EC 2010)].

Uncertainties and data gaps
No data gaps were identified.

General conclusion about ecotoxicity to terrestrial vertebrates
Hydrogen cyanamide is considered Hazardous to terrestrial vertebrates based on the data available
(LD50 350 mg ai/kg bw for birds). The classification is the same as the classification of the current
approval.
The soluble concentrate containing 520 to 540 g/L hydrogen cyanamide considered Hazardous to
terrestrial vertebrates as the observed toxicity in the study used to determine the endpoint for the
active ingredient showed that the LD50 value for birds was 714 mg formulation/kg bw and for rat was
284 mg formulation/kg bw. The substance tested had an active ingredient content of 49-50%.

AUGUST 2021

Page 82 of 213
Science memo for application to reassess hydrogen cyanamide (APP203974)

As laboratory studies demonstrated toxicity to Aphidius rhopalosiphi and Typhlodromus pyri, Tier II
non-target arthropod toxicity studies were conducted.
The TIER II studies for Aphidius rhopalosiphi and Typhlodromus pyri indicate that dried residues are
less toxic, however, the LR50 is still below the application rate (25 kg ai/ha).
Other species were tested at a limit concentration 20 kg ai/ha, as well as studies that were designed
to determine the LR50 or ER50. Both types of studies indicate that significant effects can be expected
at the application rates for the use patterns currently known to the EPA (10-20 kg ai/ha).
No higher tier studies are available to further refine the risks.

General conclusion in terms of classification for terrestrial invertebrate toxicity
Hydrogen cyanamide is highly toxic to bees via the oral route (LC50 ~13 µg ai/bee), toxicity via the
contact route seems significantly lower (NOEC 12 µg ai/bee). The recommended GHS classification
for toxicity to terrestrial invertebrates is Hazardous to terrestrial invertebrates.
The soluble concentrate containing 520 to 540 g/L hydrogen cyanamide considered Hazardous to
terrestrial invertebrates as the observed toxicity in the study used to determine the endpoint for the
active ingredient showed that the oral EC50 value is ~25 µg formulation/bee. The substance tested
had an active ingredient content of 50%.
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The proposed classification of hydrogen cyanamide is different to the original classification due to the addition of Skin corrosive Cat 1C, Serious eye damage
Cat 1 and Carcinogenicity Cat 1. The classification for Specific target organ toxicity RE reduced from Cat 1 to Cat 2.
The proposed classification of hydrogen cyanamide is different compared with the original classification for the soil environment. The new information
available suggests a soil classification is appropriate. Following the precautionary approach, a Hazardous to the soil environment classification is
recommended rather than not classifying the substance.
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No: Not classified based on actual relevant data available for the substance. The data are conclusive and indicate the threshold for classification is not triggered.

The proposed classification for soluble concentrate containing 520 to 540 g/L hydrogen cyanamide is Acute oral toxicity Cat 3, Acute dermal toxicity Cat 4,
Acute inhalation toxicity Cat 4, Skin corrosive Cat 1, Serious eye damage Cat 1, Skin sensitisation Cat 1, Carcinogenicity Cat 2, Reproductive toxicity Cat 2,
Specific target organ toxicity SE Cat 2 (thyroid).
The proposed classification for soluble concentrate containing 520 to 540 g/L hydrogen cyanamide is different due to the changes set out in in table 23.
The proposed classification of soluble concentrate containing 520 to 540 g/L hydrogen cyanamide is different compared with the original classification for the
soil environment. The new information available suggests a soil classification is appropriate. Following the precautionary approach, it is recommended to
classify the substance as being hazardous to the soil environment rather than not classifying the substance.
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Appendix G: Human health risk assessment
Quantitative risk assessment
The operator exposure assessment is based on a modification of the approach used by European
regulators, taking into account New Zealand specific factors. The model is based on the results of
actual measurements carried out in the field and has an established history of providing reliable and
reproducible results.
The re-entry worker exposure assessment is based on a modification of the approach used by
European regulators and the US-EPA. The parameters for the modelling are based on empirical data
relating to measurements of dermal exposure of workers from contact with residues on foliage for
various activities and the amount of foliar residues that are dislodgeable.
The bystander exposure assessment is based on a modification of the approaches used by European
regulators and the US-EPA. Spray drift deposition from ground based application is estimated using
the AgDrift model using the curves produced by the Australian Pesticides and Veterinary Medicines
Authority [APVMA, (APVMA 2010)]. The parameters are based on empirical data. Spray drift
deposition from aerial application is estimated using the AGDISP model along with appropriate New
Zealand input parameters.
Full details of the methodology can be found in the EPA risk assessment methodology document
(EPA 2020).
To assess risks the predicted systemic exposures to the active ingredient(s) are compared with an
acceptable operator exposure limit (AOEL) for the active ingredient and a risk quotient (RQ) is
calculated. RQ values greater than one indicate that predicted exposures are greater than the AOEL
and potentially of concern. RQ values below one indicate that predicted exposures are less than the
AOEL and are not expected to result in adverse effects.
A kiwifruit-specific risk assessment report conducted by Australian Environment Agency Property
Limited (Australian Environment Agency Property Limited 2020) has been provided during the call for
information by NZKGI. For the human health risk assessment, this covers, input parameter selection
(AOEL, dermal absorption and application rates) and use of refined options for risk assessment
(enclosed mixing and loading/enclosed cab). A review of this document is provided in Appendix K and
the findings are not discussed further in this section.
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Input values for the human health risk assessment
Acceptable Operator Exposure Level (AOEL)
The relevant toxicity studies that were considered to derive an acceptable operator exposure level
(AOEL) for hydrogen cyanamide are summarised in Table 26.
.
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In the ERMA New Zealand reassessment (ERMA 2006), the AOEL was 0.05 mg/kg bw/d based on
the NOAEL from the 28 day study in rats using the standard uncertainty factor of 100 (10 for interspecies extrapolation and 10 for intra-species variability). Use of studies of shorter duration for
derivation of the AOEL was normal practice at that time.
The EU DAR (EC 2006) derived an AOEL of 0.01 m/k/d based on the NOAEL of 1 mg/kg bw/d from
the 1 year dog study using a combined uncertainty factor of 100.
The Additional Report to the DAR (EC 2010) also proposed an AOEL at 0.01 mg/kg bw/d based on
the 1 mg/kg bw/d NOAEL from the dog 1 year study relating to testicular effects (supported by the 1
mg/kg bw/d NOAEL in the rat 90 day study related to effects on the thyroid). This review discussed
the LOAEL of 0.6 mg/kg bw/day from the 90 day dog study and suggested the testicular effects found
were not toxicologically significant so reported a NOAEL of 0.6 mg/kg bw/d and a LOAEL at 2.0 mg/kg
bw/d.
The final EFSA Conclusion (EFSA 2010a) following the discussion between experts from EU member
states disagreed with the review (EFSA 2010b) and used the 0.6 mg/kg bw/d LOAEL from the 90 day
dog for derivation of the AOEL and used an the additional UF of 3 to take into account use of the
LOAEL rather than LOAEL. Thus the expert conference did not accept the proposal that the 0.6
mg/kg /d value was the NOAEL. This gave an AOEL at 0.002 mg/kg bw/d.
The US EPA assessment (US EPA 2014a) of the study established the 2 mg/kg bw/d NOAEL, despite
commenting on testicular effects even at lower dose. This was used in the short/intermediate
occupational exposure assessment (for dermal and inhalation exposure) with an MOE of 1000
(10x10x10). The additional factor of 10 was applied due to data gaps. This is equivalent to using an
AOEL of 0.002 mg/kg bw/d.
However, in the US EPA Interim Decision 2016 (US EPA 2016), a different short term/intermediate
value was selected based on the maternal toxic effects from the developmental study for which the
NOAEL was 5 mg/kg bw/d, and again used a target MOE of 1000. This is equivalent to an AOEL of
0.005 mg/kg bw/d.
The US EPA did not use the 1 year dog NOAEL for human health risk assessment, but did report this
value.
In biocide assessments ECHA has used an AEL of 0.01 mg/kg bw/d based on the 1 year dog NOAEL
and an uncertainty factor of 100 (EC 2019).
The EPA considered these AOEL/AEL options and the available NOAELs/LOAELs. Despite the EPA
general preference for selection of a 90 day study for setting the AOEL, the NOAEL for the 90 day
studies are not clear. There is a 90 day study in rats with a NOAEL of 1.5 mg/kg bw/d, but this study
is relative old (completed in 1975) and it is only considered supplemental in the EU DAR (EC 2006)
and was reported as Unacceptable” by the US EPA (US EPA 2014a). EPA also considers it is
preferable to use studies from the dog (the most sensitive species). The conclusions on the 90 day
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dog study by regulators vary. The EFSA conclusion (EFSA 2010a) considered the lowest dose a
LOAEL, while the US EPA in the original assessment (US EPA 2014a) used the mid dose (2 mg/kg
bw/d) as a NOAEL despite the testicular effects this and the lower dose. The EPA considers the 2
mg/kg bw/d NOAEL to be uncertain due to the effects on spermatogenesis at lower dose levels.
Therefore the EPA selected the NOAEL of 1 mg/kg bw/d from the 1 year dog study as the most widely
agreed NOAEL, and applied an uncertainty factor of 100 to derive the AOEL of 0.01 mg/kg bw/d. The
EPA did not use a higher uncertainty factor (as did the EU) because this value is a NOAEL not a
LOAEL. Furthermore, the EPA did not use an additional uncertainty factor based on the
incompleteness of the database (as did the US EPA) because neurotoxicity was not the most
sensitive endpoint based on current information, and because the EPA has not mandated additional
uncertainty factors relating to the incompleteness of the database as in the USA.
It should be noted that this selection is consistent with the EU 2006 original assessment (EC 2006)
and with the ECHA biocides human health risk assessments (EC 2019).

Dermal absorption
In the reassessment ERMA New Zealand (ERMA 2006), 10% was used for both the concentrate and
spray dilution. This was the default value used in the EU at that time.
No data appear to be available for the dermal absorption of the concentrate (50% aqueous
concentration), possibly due to the corrosivity of that concentration.
The EU DAR 2006 (EC 2006) reports in vivo studies in rat using 0.1, 1.0 and 10% dilutions and
concluded the absorption was 8.2, 9.5 or 14.3%, respectively. This assumed the cyanamide retained
in the skin was absorbable. US EPA (US EPA 2014a) assessed the same study and concluded the
average 14C-hydrogen cyanamide equivalents absorbed within 24 hours were 1.79%, 2.84%, and
11.1%. (This result differs from that of EFSA because the US EPA did not add the material in skin as
absorbable material whereas EFSA assumed this was absorbable in accordance with the EFSA
guidance (EFSA 2017).
The DAR (EC 2006) also reports a human volunteer study in males with 1% cyanamide which found
0.87 – 3.54% absorption based on analysis of urinary excretion as N-acetylcyanamide in 6 male
volunteers (aged 33 – 67).
Table 27 lists these data together with the dermal absorption values that have been used by various
sources. The paragraphs below the table discuss the findings and set out the EPA’s conclusion.
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The findings indicate the reverse trend to what normally applies to absorption of pesticide active
ingredients. The proportion of hydrogen cyanamide absorbed is higher at higher skin
loading/concentration than at lower concentrations unlike most active ingredients for which the
proportion absorbed is higher at lower loadings/concentrations. The EU (EC 2006) documents this
clearly and includes the same conclusion from an industry source.
While there are human data showing ≤ 3.5% absorption from a 1% dilution (in male volunteers), the
concentration of hydrogen cyanamide in the spray dilution (for kiwifruit) is circa 3.5%. Since the
absorption increases with concentration, use of these human data is not precautionary as the only
concentration tested was 1%. It clearly is not appropriate to use this value for the concentrate
containing 50%.
For the concentrate, the EFSA conclusions (EFSA 2010a) and the EU biocidal review (EC 2016)
proposed 100% absorption. This is far higher than the 11% dermal absorption factor proposed by the
US EPA (US EPA 2014a) which was subsequently reduced to 2.84% (US EPA 2016). ECHA
indicated that the basis for this high absorption value was the skin corrosivity classification (EC 2016).
The EPA did not consider the 100% absorption outcome based on the corrosivity is appropriate as
this has not been applied here previously for other substances and it is noted the US EPA has not
even assigned an irritancy classification to hydrogen cyanamide.
For the spray dilution, the human data (in male volunteers) suggest <3.5% for a 1% solution, but the
8.2% absorption value quoted in the EU assessment (EC 2006) covers the higher spray
concentrations (up to 3%). It is noted though that this is based on the in vivo rat data at 0.1% dilution.
However, in rats, the absorption from a 1% aqueous solution was only slightly higher (9.5%). In
contrast, the EU biocidal review (EC 2016) proposed 25% for the spray dilution (15.4% dilution), while
US EPA in the interim decision (US EPA 2016) used 2.84% (which appears to be based on the rat
absorption from a 1% solution).
The EPA considered this information in relation to exposure to the 50% concentrate available here
and the diluted spray circa 2-3% for kiwifruit and 1.3 – 1.5% for apples.
The EPA conclusion taking into account the information available, was that use of 14.3%
(concentrate) and 8.2% (spray dilution) based on the EU DAR (EC 2006) is appropriate. The EPA
recognises that this is adopting values no longer selected by the regulator involved, but the values
appear a suitable middle position between the extremes that have been used.
The input values for the exposure assessment are summarised in Table 28.
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Combined exposure during mixing loading and application
The EPA usually assumes that a person may be exposed in both the mixing and loading and
application processes, so the two estimates (including the engineering adjustments) should be
combined to provide an estimate of the total exposure to the operator.
If a person were doing both activities (which we understand is normally the case), the combined risk
quotient would be 2.88 + 4.87 = 7.75. Using different staff for these processes would reduce the risks,
but the exposure would still be above the level of concern for each task separately based on these
findings, even if the engineering control are required.

Final Overall Conclusion for the operator risk assessment
The overall conclusion is that the mixing and loading and operator exposures are very substantially
above the level of concern.
Adjustment factors to address these exposures by using engineering controls, while reducing the risks
substantially, are not able to bring the estimated risks to operators during application and those doing
mixing/loading down below the level of concern. Even with these additional controls each of these
activities are separately above the LOC, and the combination for a person doing both activities is RQ
7.75. This represents a risk approximately a quarter of that estimated for the standard modelling
without engineering controls (for the maximum use rate: 7.75/30.4).
The appropriate output is the combined exposure from both, unless it is feasible to ensure the
operators do not carry out both tasks. The EPA’s understanding is that many operators would be
working without the ability to separate these activities to reduce risks.
The impact of the engineering measures for use of lower rates in apples or kiwifruit have not been
assessed in the memo, but changes broadly proportionate to the change in application rates can be
predicted.
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Output from the GENEEC2 model
10.4 kg ai/ha in Orchard and Dormant Vineyard (Low rate apples and kiwifruit)
RUN No.
2 FOR Hydrogen Cyanami ON
Kiwifruit
* INPUT VALUES *
-------------------------------------------------------------------RATE (#/AC)
No.APPS &
SOIL SOLUBIL
APPL TYPE NO-SPRAY INCORP
ONE(MULT)
INTERVAL
Kd
(PPM )
(%DRIFT)
ZONE(FT) (IN)
-------------------------------------------------------------------9.259( 9.259)
1
1
0.1 780.0
ORCHAR( 9.7)
0.0
0.0
FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)
-------------------------------------------------------------------METABOLIC DAYS UNTIL HYDROLYSIS
PHOTOLYSIS
METABOLIC COMBINED
(FIELD)
RAIN/RUNOFF
(POND)
(POND-EFF)
(POND)
(POND)
-------------------------------------------------------------------3.10
2
0.00
38.50- 4774.00
4.80
4.80
GENERIC EECs (IN MICROGRAMS/LITER (PPB))
Version 2.0 Aug 1, 2001
-------------------------------------------------------------------PEAK
MAX 4 DAY
MAX 21 DAY
MAX 60 DAY
MAX 90 DAY
GEEC
AVG GEEC
AVG GEEC
AVG GEEC
AVG GEEC
-------------------------------------------------------------------366.03
328.25
186.58
79.77
53.59

16.9 kg ai/ha in Orchard and Dormant Vineyard (High rate apples)
RUN No.
3 FOR Hydrogen Cyanami ON
Apples
* INPUT VALUES *
-------------------------------------------------------------------RATE (#/AC)
No.APPS &
SOIL SOLUBIL
APPL TYPE NO-SPRAY INCORP
ONE(MULT)
INTERVAL
Kd
(PPM )
(%DRIFT)
ZONE(FT) (IN)
-------------------------------------------------------------------15.046( 15.046)
1
1
0.1 780.0
ORCHAR( 9.7)
0.0
0.0
FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)
-------------------------------------------------------------------METABOLIC DAYS UNTIL HYDROLYSIS
PHOTOLYSIS
METABOLIC COMBINED
(FIELD)
RAIN/RUNOFF
(POND)
(POND-EFF)
(POND)
(POND)
-------------------------------------------------------------------3.10
2
0.00
38.50- 4774.00
4.80
4.80
GENERIC EECs (IN MICROGRAMS/LITER (PPB))
Version 2.0 Aug 1, 2001
-------------------------------------------------------------------PEAK
MAX 4 DAY
MAX 21 DAY
MAX 60 DAY
MAX 90 DAY
GEEC
AVG GEEC
AVG GEEC
AVG GEEC
AVG GEEC
-------------------------------------------------------------------594.80
533.41
303.19
129.63
87.09

25 kg ai/ha in Orchard and Dormant Vineyard (High rate kiwifruit)
RUN No.
1 FOR Hydrogen Cyanami ON
Kiwifruit
* INPUT VALUES *
-------------------------------------------------------------------RATE (#/AC)
No.APPS &
SOIL SOLUBIL
APPL TYPE NO-SPRAY INCORP
ONE(MULT)
INTERVAL
Kd
(PPM )
(%DRIFT)
ZONE(FT) (IN)
-------------------------------------------------------------------22.258( 22.258)
1
1
0.1 780.0
ORCHAR( 9.7)
0.0
0.0
FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)
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threatened and non-threatened crustacean species. Chronic risks to fish were evaluated based on a
NOEC determined using a weight of evidence approach. Risks were identified for threatened species.
Predicted exposures at an application rate of 25 kg ai/ha (highest rate), are above the LOC for
multiple species for hydrogen cyanamide indicating the active ingredient potentially poses an acute
risk for threatened species, non-threatened crustaceans and plants as well as a chronic risk to both
threatened and non-threatened crustacean species. Chronic risks to fish were evaluated based on a
NOEC determined using a weight of evidence approach. Risks were identified for threatened species.
As both the highest and lowest application rates indicate risks above the level of concern, risks will
also be above the level of concern for the intermediate concentration (high rate for apples).
Further modelling was performed to consider whether buffer zones may be able to mitigate risks from
spray drift and runoff for all use patterns.

Spray drift
The AgDRIFT model was used to calculate the required downwind buffer zone to protect the aquatic
environment from adverse effects of the substance due to spray drift using air blast in early vineyards
(considered representative of drift following application in kiwifruit orchards because of the highest
similarity with the vegetation structure of the scenarios available), and sparse orchards (considered
representative of drift following application in apple fruit orchards as this spray drift curve is
established using these crops) [see Table 42, Table 43 and Table 44 and relevant spray drift
scenarios (APVMA 2010)]. Insufficient information was available to define the spray drift curves
specific for kiwifruit, this might be updated.
Aquatic degradation is an input parameter in the model. The model considers the study duration and
concentration type in which the endpoint is expressed (eg nominal, mean measured) in aquatic
degradation of the active ingredient. Hydrogen cyanamide has a relatively short half-life in aquatic
systems, which is expected to reduce the necessary downwind buffer zone. As a precaution both the
acute and chronic effects are considered in the modelling, and the control setting, to ensure aquatic
populations are protected from short and long-term effects.
Exact buffer zones are impractical and too precise to be applied in the real world. Therefore, the
buffer zone distance is rounded so it can be visualised and remembered by end-users.

AUGUST 2021

Page 130 of 213
Science memo for application to reassess hydrogen cyanamide (APP203974)

Sediment risk assessment
No specific risk assessment has been performed for sediment-dwelling organisms. Based on the
environmental fate characteristics of hydrogen cyanamide, the substance is considered unlikely to
partition into sediment. A study evaluating the effects of hydrogen cyanamide to midges is available,
this is a water spiked study and has been evaluated in the water column assessment above (chronic
risks below LOC).

Terrestrial risk assessment
The terrestrial risk assessment considers the risks to soil organisms, terrestrial plants, birds, honey
bees, and non-target arthropods.
The methodology for the terrestrial risk assessment is described in the EPA standard risk assessment
methodology (EPA 2020).
Soil macro-organisms
The soil organism risk assessment is based on a comparison of the PEC with toxicity values for
hydrogen cyanamide. The toxicity value is divided by the PEC to give a Toxicity Exposure Ratio
(TER). The different levels of concern assigned to specific TER values are listed in the EPA standard
risk assessment methodology (EPA 2020).
The results of the acute risk assessment for soil organisms are summarised in Table 58 and Table 59.
In-field crop interception values of 40% and 50% have been used as recommended by EFSA (EFSA
2014). For kiwifruit the growth stage BBCH 0-09 of vines was used as it most closely resembles the
crop structure which impacts the interception of the substance. For apples the crop interception value
for and apples at growth stage BBCH 0-09.
Hydrogen cyanamide is used to synchronise bud break and flowering, and is applied to dormant
kiwifruit vines and apple trees. The BBA drift scenario most closely resembling the drift expected for
kiwifruit is for early grapevines (BBA 2.7%) as the crop structure (key parameter impacting drift) is the
most similar scenario available for kiwifruit. For apple fruit the early fruit crops scenario has been used
(BBA 29.2%) as this most closely resembles the expected drift when the substance is applied to these
crops. Crop interception has been incorporated in these values and should not be separately applied.
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trigger TER=100). A value of 40% was chosen as it was considered likely that the soil out of the
application area would be vegetated to a degree and thus off-field vegetation that potentially shelter
the soil reducing exposure. As a reasonable conservative approach the EPA has included a
vegetation interception factor of 40%, representing interception by developing grass (BBCH 10-19)
off-field (EFSA 2014). The presence of threatened species outside the agricultural field cannot be
excluded.
No information is available on the chronic toxicity of hydrogen cyanamide to soil-dwelling organisms.
Since the substance, according to the current risk assessment, will most likely have acute effects on
the survival of earthworms, chronic reproductive effects on earthworm populations will be expected. In
the acute toxicity study significant effects on weight were observed above 55.7 mg ai/kg dw soil
(NOEC). This indicates that above this concentration, earthworms were struggling to maintain normal
growth and weight, suggesting insufficient resources will be available for other processes like
reproduction. This most likely will result in chronic effects. If this “best-case” NOEC is used (a longer
chronic study with more sensitive endpoints, like reproduction, are evaluated the NOEC is likely lower,
even with a short half-life in soil) in-field risks for non-threatened species are identified at the highest
application rates for apples (16.9 kg ai/ha) and kiwifruit (25 kg ai/ha) with a TER of 4.1 and 2.8
respectively (trigger TER<5). Off-field only risks to threatened species were identified (except for the
low application rate on kiwifruit, 10.4 kg ai/ha, for which no risks were identified).
Risks are identified as being potentially above the LOC because the endpoint is not definitive
(identified as being greater than). This means that, if higher concentrations were tested, it is possible
the acute toxicity endpoint could be higher, and as a result the acute risks lower. The EPA has
insufficient information to determine how much lower the risk might be. However, sub chronic effects
are likely to be observed based on the study results (NOEC based on weight of 55.7 mg ai/kg dw
soil).

Conclusions of the soil organism risk assessment
For hydrogen cyanamide risks were identified for threatened and non-threatened earthworms in field
for kiwifruit at the high application rate (25 kg ai/ha). At the low application rate for kiwifruit (10.4 kg
ai/ha) and both application rates for apples (10.4 and 16.9 kg ai/ha) risks were limited to threatened
species. It should also be noted that it is highly unlikely that threatened earthworm species will be
present in agricultural fields as they prefer habitat with a rich organic layer and risks are likely limited
to non-threatened species.
Off-field potential acute risks are identified for threatened earthworms in apples orchards, it is
considered that it cannot be excluded that threatened earthworms live in native areas at the edge of
apple orchards creating a habitable environment for threatened earthworms. It is unlikely that the
habitat for threatened species of earthworm will be close to the orchard where significant drift occurs.
Orchards tend to have shelterbelts that are made of exotic tree species or grass margins, replacing
most of the native vegetation, which results in habitat most likely unsuitable for threatened
earthworms. Therefore, this risk is identified as being low.
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No information is available on the chronic toxicity of hydrogen cyanamide to soil-dwelling organisms;
this is considered a data gap. Based on the sub lethal effects observed in the acute study (NOEC
weight 55.7 mg ai/kg dw soil), chronic effect (eg on reproduction) are expected. When using this
NOEC (actual chronic NOEC is expected to be lower) risks are identified for non-threatened species.
Soil micro-organisms
For hydrogen cyanamide the data indicate there is <25% effect on the nitrogen and carbon
transformation at application rates up to 19.6 and 100 kg ai/ha, respectively. This indicates there is a
potential risk for disruption of the nitrogen cycle at an application rate of 25 kg ai/ha (not considering
crop interception).
In the studies two application rates were tested, 19.6 and 100 kg ai/ha. At 100 kg ai/ha on day 76
nitrate and nitrite deviation with the control were low (1.7 and 5.1%). Thus the effect of hydrogen
cyanamide on soil microbial processes is likely transient, and risks are considered below the level of
concern for all use patterns.

Non-target plant risk assessment
The non-target plant risk assessment is based on a comparison of the PEC with toxicity values for
hydrogen cyanamide. Depending on the type of data provided, for non-threatened plants a TER or an
RQ is calculated (a TER is used when an EC50 is available, an RQ is used when an EC25 is available).
For threatened non-target plants an RQ is calculated by comparing the PEC with a NOEC. The
different levels of concern assigned to specific TER/RQ values are listed in the EPA standard risk
assessment methodology (EPA 2020) and are included in Appendix O.
RQ/TER values for non-threatened non-target plants are shown in Table 60. TER values for
threatened non-target plants are shown in Table 61.
An addition off-field vegetation sheltering value of 40% was chosen for the seedling emergence
evaluation as it was considered likely that the soil adjacent to the application area would be vegetated
to a degree, and thus off-field vegetation will potentially shelter the seeds from exposure. As a
reasonable conservative approach the EPA have included a vegetation interception factor of 40%,
representing interception by developing grass (BBCH 10-19) off-field (EFSA 2014).
Downwind buffer zones, required to reach a risk below the level of concern were calculated for nontarget plants (Table 62). Exact buffer zones are impractical and too precise to be applied in the real
world. Therefore, the buffer zone distance is rounded so it can be visualized and remembered by endusers.

AUGUST 2021

Page 140 of 213
Science memo for application to reassess hydrogen cyanamide (APP203974)

For each generic focal species, the daily dietary dose (DDD) is presented in Table 64 (acute and
chronic). As per EFSA guidance (EFSA 2009), the toxicity figures are the same as those considered
in the screening assessment.
The indicator species mentioned in Table 66 and Table 65 (acute) and Table 67 and Table 68
(chronic) are not real species but have to be considered as representative of groups of birds of the
same size and same feeding behaviour.
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Conclusion for bird risk assessment (Tier 1)
Only the highest rate (kiwifruit 25 kg ai/ha) and the lowest rates (kiwifruit and apples, 10.4 kg ai/ha)
were modelled. The risks for the intermediate concentration (16.9 kg ai/ha) will be in-between.
The acute and chronic Tier 1 risk assessment indicates risks above the level of concern to both
threatened and non-threatened birds from the use of hydrogen cyanamide in kiwifruit and apples at
BBCH 10-19. For BBCH10-19 the acute risks range from 1.75 to 17 above LOC for non-threatened
species and 3.5 to 33 above LOC for threatened species. Chronic risks range from 4.5 to 50 above
LOC for non-threatened species and 9.1 to 100 above LOC for threatened species.
The Bare soil scenario, usually used to evaluate arable crops at a BBCH stage <10 (prior to bud
break), indicates risks above the level of concern. For bare soil the acute risks range from 3 to 8
above LOC for non-threatened species and 5 to 17 above LOC for threatened species. Chronic risks
range from 13 to 50 above LOC for non-threatened species and 25 to 100 above LOC for threatened
species. Refinements have been considered for the both the acute and the chronic risk assessment
further in this section.

Refinement of acute risks - Discussion
As risks are considered above the level of concern, several options are available to further refine and
add realism to the acute risks identified at Tier 1. It should be noted that the trigger values in the Tier
1 assessment are calibrated to provide the appropriate level of protection. If a refined TER is
calculated with less conservative inputs, then the level of protection may decrease. The EPA is
therefore highly critical when applying higher tier assessments and require a high degree of certainty
in regards to the data, and its relevance etc. This does not mean refinement should not be done as it
can add realism to the assessment.
Refinement – Endpoint
The toxicity endpoints for the 5-day dietary toxicity studies seem to indicate that sorption of the active
ingredient hydrogen cyanamide to food items decreases its bioavailability and therefore toxicological
response.
Three acute toxicity endpoints are available:
•

Acute oral LD50 (formulation-derived) = 350 mg ai/kg bw (Bobwhite quail, Colinus virginianus)

•

Acute 5-day dietary LC50 (formulation-derived) >1042 mg ai/kg bw/d (Bobwhite quail, Colinus
virginianus)

•

Acute 5-day dietary LC50 (formulation-derived) >435 mg ai/kg bw/d (Mallard duck, Anas
platyrhynchos)

The two available LC50 endpoints, derived from the 5-day dietary toxicity studies for the Bobwhite
quail (Colinus virginianus) and Mallard duck (Anas platyrhynchos), are both greater than (up to 6.0x
less toxic).
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The acute risk assessment could be refined using the 5-day dietary LC50 toxicity endpoint. It should
be noted that this is not a standard refinement, however it is considered justified, in this particular
case, to use the 5-day dietary toxicity value. The main reason why this study is considered acceptable
is because it more realistically reflects the exposure of the organisms, the toxic kinetics and toxic
dynamics of the substance and the impacted organisms. In other words, it is more likely that exposure
as well as the absorption, distribution, metabolism, and excretion in birds in the field more closely
resembles the exposure pattern mimicked by the 5-day dietary study.
As a precaution, the lowest dietary toxicity value available (LC50 >435 mg ai/kg bw/d determined for
the Mallard duck) will be considered in the refined acute assessment. The Mallard duck appears to be
more sensitive than the other species tested (Bobwhite quail) based on the available NOEL and LOEL
values. No time-weighted averaging of the exposure has been applied as these tests traditionally are
expressed as the nominal or initial concentrations. This means that the decrease of the exposure
concentration has not been incorporated in the expression of the endpoint, and should therefore also
not be incorporated in the risk assessment.
Refinement of ecological parameters:
Dissipation factors in food (RUD)
The EPA considers that insufficient information is available to predict the residue levels in the bird’s
food items. It should be noted that the default Residue per Unit Dose (RUDs) are derived from a dataset
comprising GLP studies with several pesticides. The default RUDs for arthropods are based on results
from targeted laboratory, semi-field and field studies. According to the EFSA guidance (EFSA 2009), if
a refinement of these standard parameters is intended, comparable approaches and concepts like those
used for obtaining the current default values should be used. It is also noted that it is unlikely that one
study provides enough evidence to deviate from the standard RUDs.
The EPA acknowledges that surface weed seeds are most likely consumed by the end of winter as a
limited amount of new seeds will be set. However, it is assumed that there is a seedbank present in
deeper layers of the soil still available to the birds. As this food item will be scarce in all habitats this
will not decrease the attractiveness of the treated fields. Being in the deeper layers of the soil likely
reduces contamination of the food source. However, no residue data is available and therefore there
is a high degree of uncertainty in regards to the contamination levels of the seeds. It is most likely that
contamination levels are lower than the models default (considering the state of seedbank and
relative fast degradation). This component of the assessment has been refined assuming this food
source is not contaminated as well as contaminated according to the model assumptions to indicate
the range of possible risks.
Relatively little is known in regard to residue levels and residue dynamics in arthropods compared with
plants, and therefore the EPA does not consider that deviation from the standard RUD can be justified
by using soil DT50 information as there is insufficient knowledge to indicate if this is appropriate. The
evidence threshold to refine the default RUDs, which are established based on a significant number of
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studies. It is indicated in the guidance that a single RUD study performed using the same application
method, timing and rate is likely not sufficient to change the RUD in this assessment, a soil DT50 would
add a higher uncertainty compared with an RUD study and therefore cannot be accepted as a
refinement. As a result, the EPA has not refined the RUD in their assessment. The risk assessment
applied two default RUDs depending on the use pattern, an RUD of 9.7 mg/kg for the BBCH 10-19
scenario (crop directed spray) and an RUD of 13.7 mg/kg for the BBCH 0 scenario (ground directed
spray). Unfortunately, none of the available scenarios perfectly fit the unusual use pattern of hydrogen
cyanamide (crop directed spray at BBCH 0).
Composition of the diet (PD)
The diet of “focal species” can only be determined if these species are identified and the composition
of the diet is known. The highest quality data is obtained from individuals in the field foraging in the
agricultural mosaic using the treated area for foraging. For birds such information based on faecal
analysis or stomach flushing is not available. The EPA was not able to obtain information on the diet
of focal species in kiwifruit in the literature. As a result, the EPA used the diets in the models based on
the focal species in Europe.
Portion of the diet obtained from the treated area (PT)
Whilst refinement of the proportion of diet that is obtained from the treated area (PT) is considered an
option in the EFSA guidance (EFSA 2009), this should be supported by relevant evidence. Available
studies [see EU DAR (EC 2006)] do include radio tracking providing information on the location of the
birds, however, it is unclear how the birds behave when in the different habitats (eg treated field and
other locations). This information is key to the assessment as it considers exposure via ingestion of
food. It should be noted that these studies do not follow the recommendations for performance and
analysis outlined in Appendix P of the EFSA Guidance (EFSA 2009). For example, the crop of some
studies differs from the crops included in the assessment (eg kiwifruit and apples), and the birds were
not observed for a sufficiently long time to determine which activities took place at which locations.
Thus, insufficient information is available from these field studies in regard to foraging behaviour as
well as the time the birds spent foraging in different habitats.
No transects or field surveys are available to identify the specific focal species associated with
kiwifruit in winter. The information found in publications online (Rate, Hunt et al. 2007, Coleman 2010)
did not provide sufficient detail to determine which species were dominant in the winter months.
Available information only mentioned that certain species migrate into kiwifruit crops during winter (eg
fantails).
It should be acknowledged that the Tier 1 assessment is conservative however, and assumes a
hypothetical bird population that is confined to a single treated field. This assumption is unrealistic, as
birds will likely obtain food from several different habitats. As explained above, insufficient knowledge
is available to reliably refine or implement this assumption in the risk assessment however. The EPA
calculated the maximum safe foraging portion in the treated field as a proxy of the acute risk with and
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without contamination of the seeds as it is unclear what the actual contamination levels of the treated
seeds will be. This provides a range of risk estimates, the risks are likely somewhere in this spectrum.
Based on the maximum safe foraging portion it can be estimated if it is likely that the birds obtain
sufficient food outside the field.
Field trials
The available field trials are performed at significantly lower rates (~9.4 kg ai/ha) and in a different
crop than kiwifruit (grapevines). Therefore, the exposure and possibly species present are not
comparable to the species exposed in kiwifruit orchards at the rates used in New Zealand (also note
these two crops are considered different scenarios in the EFSA screening and Tier 1 model).

Refinement of acute risks - Results
The refinement of the acute risks is based on the refined endpoint (Table 69 and Table 70) as well as
the contamination levels of the treated seeds (ranging from model standard residues to contamination
free seeds). Maximum Safe Foraging Fractions are calculated using the assumptions described
above.
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As indicated in Table 65 and Table 66 above, with the refined endpoint risks cannot be excluded and
are potentially above the level of concern (1.4 – 14x for non-threatened species and 2.8 – 29x for
threatened species) for all application rates (only the lowest and highest rates were modelled but both
indicated risk above the level of concern, meaning at the intermediate rates risks will be above the
level of concern as well). To evaluate the possible impact of seed contamination levels further
refinements were made.
Refinement – Endpoint and seed contamination levels
It is likely that the contamination level of the seeds from hydrogen cyanamide is lower than the model
assumes. The seeds are likely to be buried deeper into the soil. Only seeds that are on the surface
are likely to be consumed prior in winter, and release of new seeds is likely limited in winter. It is
unknown what the actual contamination level of the seeds would be however (ie seeds are unlikely to
be all contaminated to the level the model assumes).
In Table 71, Table 72 and Table 73, below, acute risks are calculated for a best-case seed
contamination scenario, assuming that no residues of hydrogen cyanamide are found on the seeds.
Again, since actual seed residue levels are unknown, assuming that seeds are not contaminated by
hydrogen cyanamide (0%) may also underestimate the acute risk posed to birds from consumption of
contaminated seeds. In reality, contamination of the seeds cannot be ruled out but the model
assumptions might be over conservative in this case. No residue information is available to indicate
the actual residues but will be somewhere between the model assumption and no contamination.
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When it is assumed that no seeds are contaminated, acute risks to birds for the Orchard scenario
(BBCH 10-19) and Bare soil scenario (BBCH <10, small granivorous bird “finch”, 100% weed seeds)
are considered below the level of concern since there is no longer a route of exposure. Therefore, the
focus of this refinement is for the generic focal species “lark” which has a mixed diet of seeds and
ground arthropods.
For the Bare soil scenario (BBCH <10, small omnivorous bird “lark”, 50% seeds, 50% ground
invertebrates), the risk is calculated assuming only the arthropod component of the diet is
contaminated (as per model default with no further refinement accepted at this point), seeds are not
contaminated. All other model assumptions remained the same and thus the dietary exposure in this
case would only originate from the arthropods. The acute risk is reduced but the acute risk still
remains potentially above the level of concern for non-threatened and threatened species was
identified at the highest application rate for kiwifruit (25 kg ai/ha, 1.4 and 2.7x above LOC)). For the
lower application rates (10.4 kg ai/ha and 16.9 kg ai/ha) risks were limited to threatened species (1.1
and 1.9x above LOC).
The results of this higher tier assessment shows that when using the refined dietary acute toxicity
endpoint, and assuming seeds are not contaminated with hydrogen cyanamide, acute risks cannot be
excluded. Further refinements are possible, for example, refining the RUD for arthropods, however at
this point insufficient information is available to reliably do so. It should however be noted that the
evidence expectation for such a refinement is high and a single study might not be sufficient to
overrule the default values established using multiple studies as advised in the EFSA guidance.
Table 74, Table 75 and Table 76 summarised the range of risks that has been identified assuming the
residues in seeds are according to the model assumptions or that seeds are not contaminated.
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Refinement – Endpoint, seed contamination levels and maximum safe foraging fractions
It should be acknowledged that the Tier 1 bird risk assessment is conservative and assumes a
hypothetical population of bird species that are confined to a single treated field, which is unlikely to
occur in reality, as birds will likely obtain food from several different habitats. Insufficient knowledge is
available to reliably refine this assumption, however, to get a better idea about the risk the range of
safe maximum foraging fractions (PT max) have been calculated. The percentage indicate the
maximum safe contribution of the treated field to the diet of the birds. The lower this percentage is,
the more food needs to be obtained outside the field indicating a high risk while a high percentage
indicates low risk. 100% indicates no risk as it is safe for the birds to obtain their whole diet from the
treated field. This range is summarised in Table 77 and Table 78 for non-threatened and threatened
species respectively. Calculations have been made considering either contamination of seeds or no
contamination of seeds.
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The results in Table 77 shows that the maximum safe foraging portion (PT) for non-threatened
species ranges from just 7% up to 29% where seeds are considered contaminated according to the
model assumptions when applied at the highest rate on kiwifruit (25 kg ai/ha). The maximum safe
foraging portion (PT) significantly increases when seeds are assumed to be uncontaminated, ranging
from 29% to 100% when applied at the highest rate on kiwifruit (25 kg ai/ha). The maximum safe
foraging portion (PT) for non-threatened species ranges from just 17% up to 38% where seeds are
considered contaminated according to the model assumptions for the low application rate on apples
(10.4 kg ai/ha). The maximum safe foraging portion (PT) significantly increases when seeds are
assumed to be uncontaminated ranging from 38% to 100% on apples at the low application rate (10.4
kg ai/ha). At the lowest application rate on apples (10.4 kg ai/ha) risks to non-threatened birds could
not be reduced below the level of concern, even if seeds were considered not contaminated.
The results in Table 78 shows that the maximum safe foraging portion (PT) for threatened species
ranges from just 3% up to 14% where seeds are considered contaminated according to the model
assumptions when applied at the highest rate on kiwifruit (25 kg ai/ha). The maximum safe foraging
portion (PT) significantly increases when seeds are assumed to be uncontaminated, ranging from 8%
to 100% when applied at the highest rate on kiwifruit (25 kg ai/ha). The maximum safe foraging
portion (PT) for non-threatened species ranges from just 9% up to 19% where seeds are considered
contaminated according to the model assumptions for the low application rate on apples (10.4 kg
ai/ha). The maximum safe foraging portion (PT) significantly increases when seeds are assumed to
be uncontaminated ranging from 19% to 100% on apples at the low application rate (10.4 kg ai/ha).
At the lowest application rate on apples (10.4 kg ai/ha) risks to non-threatened birds could not be
reduced below the level of concern, even if seeds were considered not contaminated.
The arthropod default residue unit dose (RUD) for application at BBCH 10-19 (crop directed) is 9.7
mg/kg and for BBCH 0 (bare soil) is 13.7 mg/kg. Two scenarios were modelled and the actual
exposure and thus risks are likely within this range. As indicated previously there is no scenario that
perfectly reflects the unusual use scenario of hydrogen cyanamide, namely the application of
established vines and trees at BBCH 0. The RUD for arthropods is most likely within the range of 9.713.7 mg/kg when considering default values. The “thrush” (diet 100% soil dwelling invertebrates with
interception) is modelled with an RUD of 9.7 mg/kg and the “wagtail” (diet 100% soil dwelling
invertebrates without interception) is modelled with an RUD of 13.7 mg/kg. Risks for these species
range from low to high. Additional information on the actual RUD might improve the understanding at
which end of the scale the risks lie for these particular species (as well as for the “lark”).
It has been observed that relevant bird species, like fantails do use kiwifruit orchard in winter
(Coleman 2010), their behaviour has unfortunately not been reported and taking the precautionary
approach it should be assumed they forage while being in the orchard. A study focussing on birds
damaging apple crops (rather than specific other behaviour) has identified several relevant seed and
insect eating species. This study unfortunately only focussed on the apple growing season and
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presence in winter was not reported (Baker 1980). The portion of time the birds spend in the orchards
is also unknown.
There is no information on the use patterns and behaviour of birds in orchards in New Zealand in
winter, therefore, to assess the risk there should be relative certainty that the risks are acceptable (eg
high safe PT). A maximum safe foraging portion (PT) of 100% (indicated in green in the table)
indicates that the whole diet can safely be obtained from the treated area and therefore risks are
below the level of concern. It is considered that species with a high maximum safe foraging portion
(PT, >70%, indicated in green in the tables), are at a low risk of exposure as only a relatively small
fraction of its food source needs to be foraged outside the orchards which appears possible. It is
considered that species with a low maximum safe foraging portion (PT, <30%, indicated in red in the
tables), are at a higher risk of exposure as only a small fraction of its food source can be safely
obtained from the treated area.
Considering that kiwifruit and apple orchards can be relatively dominant in the landscape and studies
have shown that species do actively migrate into kiwifruit orchards in winter (although behaviour in the
orchards is unknown) the EPA considers it possible that these species will forage a significant portion
of their diet in the orchard and most likely some species will consume higher amounts than calculated
safe. It should however, be noted that this is a precautionary risk assessment as the actual dietary
endpoint used is indicated as being bigger than and thus risks could potentially be lower. The
precautionary approach is taken, to ensure bird species are protected. At this point the EPA does not
have sufficient information to fully evaluate the risks associated with the maximum safe foraging
portion. Additional information on the foraging patterns of birds in kiwifruit and apple orchards in New
Zealand might allow to refine these risks.
The EPA evaluated the risk assessment performed by the European member states in 2005 (EC
2006), this assessment used different exposure scenarios in which small insectivorous birds are
assumed to feed on insects on the vines. After this assessment the new guidance on the risk
assessment for birds and mammals was published with more and refined exposure scenarios. The
EPA has followed the most recent guidance. In the addendum to the DAR (EC 2010) a telemetric
study (Wilkens 2009) is summarised, although these do not give sufficient information to refine the
input parameters the study does indicate that at an application rate of ~9.2 kg ai/ha in grapevines in
Southern Europe the risks of acute toxicity are low. Unfortunately, this study is performed at a lower
application rate and in a different crop and can therefore not be used to further refine the risks for the
use pattern in New Zealand as the application rate is (significantly) higher and also according to the
European regulators of insufficient quality.

Refinement options chronic risks
In addition to the refinement options noted above (endpoint, PT, RUD), additional options are
available for the reproductive assessment.
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Refinement Phase-specific assessment
The chronic tier 1 risk assessment has indicated that chronic risks for birds are above the level of
concern for all scenarios evaluated (4.5 – 100x above LOC). It should be considered however that the
substance is applied prior to bud break, which is in winter. Birds will not be in their reproductive
season. This is based on the assumption that if a bird is exposed while it is not in a reproductive
phase then exposure to pesticides is unlikely to cause an adverse effect on reproduction.
Delayed effects on reproduction from exposure during the non-reproductive period are possible
however, although generally, in birds, unlikely. Studies on birds generally do not provide sufficient
information to determine potential long term effects on the reproductive output of the F0 generation.
Several studies in mammals (Target Organ Toxicity, Reproductive Toxicity) indicate an effect on the
male reproductive organs, namely testicular atrophy or degeneration as well as reduced
spermatogenesis. It is suggested that the inhibition of the aldehyde dehydrogenases is responsible for
the observed effect in males reducing available retinoic acid which in turn results in the testicular
atrophy. Reversibility of this inhibition has not been studied.
In theory these effects could be more permanent and carry-over to the breeding season possibly
impacting the male fertility and reproduction rates of the population. It should however, be noted that
the number of eggs set and viable embryos in birds are not impacted at the highest tested
concentration (506 ai/kg feed). The only endpoint that showed effect was chick weight, which is
unlikely to be impacted by the pathologies mentioned above. Chick survival and health was not
impacted either (monitored up to 14 days, including post mortem evaluation). Therefore, exposure
outside the breeding season is unlikely to have negative long-term impacts on the population if
significant acute mortalities can be avoided.
Although reversibility of the testicular atrophy induced by cyanamide exposure has not been studied,
based in the absence of an effect on chick number and embryo viability, significant carry-over effects
to the breeding season are not expected. The substance also does not appear to bio accumulate and
has likely left the females body when eggs are set.
In their assessment the European Member State also concluded that reproductive risks are below the
level of concern due to the temporal separation. It is recommended that this condition is reflected in a
control to ensure that if hydrogen cyanamide is used for other purposes this does not overlap with the
local bird breeding season. There is, however, still uncertainty of the circumstances, in particular how
long the lag phase between application and the reproductive season should be not to impact chick
weight. Risks, therefore, could not be fully excluded. In conclusion the risks, with this refinement are
considered low to moderate instead of high as indicated in the Tier 1 assessment.
It appears, that for birds, the main concerns currently are in regards to the acute toxicity of the
substance, which is considered potentially high for at least one species in all scenarios. Acute effects
can have a significant impact on the population without impacting the reproductive abilities of the
survivors.

AUGUST 2021

Page 172 of 213
Science memo for application to reassess hydrogen cyanamide (APP203974)

Secondary poisoning
The active ingredient hydrogen cyanamide is not considered bioaccumulative, based on a Kow
of -0.82, thus a secondary poisoning risk assessment is not required.

Conclusions for bird risk assessment
The screening as well as the first tier assessment indicated a high risk for both non-threatened and
threatened species in regards to acute and chronic risks in all use patterns (10.4, 16.9 and 25 kg
ai/ha).
A higher tier refinement for the acute endpoint was performed and still indicated that risks could not
be excluded. During further assessment of the acute risks the impact of residues in the treated seeds
was evaluated and maximum safe foraging portions (PT) were calculated for the scenarios to assess
the range and degree of the risks. Based on this thorough assessment, it was determined that risk
could not be excluded for any of the use patterns as at least one species was still identified as being
potentially at high risk. Further information might add some needed certainty to this assessment.
The high chronic risks identified in the screening and tier 1 assessment appear to be due to
reproductive effects that occur during exposure. The substance is not being applied during the
reproductive season which could mitigate the chronic effects, however, acute effects can still have a
significant impact on the population, even if the reproductive ability of the surviving birds is not
impacted. It should however be noted that this is uncertain as there is insufficient information in
regards to the pathways inducing reproductive effects in birds.
The risk from secondary poisoning is considered to be negligible.

AUGUST 2021

Page 175 of 213
Science memo for application to reassess hydrogen cyanamide (APP203974)

(A) in flower or part flower; or
(B) likely to flower within the period specified by the Authority as an additional control
for the substance.
(3) Subclause (2) does not apply if the application plot is indoors, and the substance is contained
within the facility.
It is recommended that the label control that applies to substances hazardous to invertebrates is
modified to include drift to attractive plants weeds.
These controls will protect bees and other pollinators in the application plot, however, off-target spray
drift on pollinator attractive plants might potentially still result in negative effects in pollinators as there
is no full evaluation in regards to non-flowering buffer zones. Limiting the application to late winter
would reduce the number of flowering weeds present.

Conclusions of the pollinator risk assessment
Risk Quotients (RQs) for bees are above the level of concern for acute toxicity, as the crop itself is
sprayed while it is unattractive to pollinators, effects are most likely observed due to foraging in
attractive plants in the application area as well as exposure via off-target plants due to spray drift. The
control triggered by the “hazardous” classification should mitigate this risk in-field, however, does not
mitigate potential off-field risks.
It is recommended that the label control that applies to substances hazardous to invertebrates is
modified to include drift to attractive plants and weeds.
Limiting the application to late winter would reduce the number of flowering weeds
Insufficient information is available in regard to the chronic toxicity.
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Risks were identified in-field for both crops and all application rates. It should be noted that the crop
will not be foliated and therefore the predatory mites and parasitic wasps are most likely not present
on the crops. Risks are most likely limited to the soil dwelling species. Further studies, performed at
20 kg ai/ha, indicate significant effects on several species confirming the identified in-field risks.
No risks were identified for the off-field exposure when the substance was applied to kiwifruit at both
the low and high rate (10.4 and 25 kg ai/ha). For apples off-field risks were identified for predatory
mites at both application rates (10.4 kg ai/ha and 16.9 kg ai/ha) and for rove beetles at the highest
application rate only (16.9 kg ai/ha).
At this point the EPA has insufficient information to further refine the risks identified for non-target
arthropods. In kiwifruit, it is likely that unaffected off-field populations can recolonise the crops,
however, for apples seems less likely that recovery in a short time frame will occur for the species
impacted off-field.
It should be noted that IPM is an important tool in apples and timing of the application (winter) might
mitigate some of the predicted impacts.

Conclusion for non-target arthropod risk assessments
Tier 1
At Tier I, risks to non-target arthropods are above the level of concern for the in-field situation for the
predatory mite and parasitic wasp for kiwifruit and apples. It should be noted that the crop will not be
foliated and therefore the predatory mites and parasitic wasps are most likely not present on the
crops. Risks are most likely limited to the soil dwelling species.
For the off-field situation, risks are below the level of concern using the BBA drift factors for kiwifruit
but above the level of concern using the BBA drift factors for apples.
Tier 2
At Tier 2, risks to non-target arthropods are still above the level of concern for the in-field situation for
the predatory mite, parasitic wasp, and also for the rove beetle and Pardosa sp. for applications to
kiwifruit and apples. It should be noted that the crop will not be foliated and therefore the predatory
mites and parasitic wasps are most likely not present on the crops. Risks are most likely limited to the
soil dwelling species. Crop interception was considered for soil-dwelling species in-field (rove beetle
and Pardosa sp.), however, risks are still above the level of concern.
For the off-field situation for apples (risks from application to kiwifruit were below the level of concern
at Tier 1), risks are still above the level of concern for the predatory mite and rove beetle (where a
40% drift reduction factor was also applied since this is a ground-dwelling species and these are
expected to be sheltered by the vegetation) at the high application rate (16.9 kg ai/ha). At the lower
application rate (10.4 kg ai/ha) only predatory mites were identified as being as risk.
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In conclusion therefore, the EPA recommend a label statement to warn end-users of the potential
impact on beneficial insects.
Label statement indicating “WARNING” the substance may not be compatible with Integrated Pest
Management (IPM) and can have effect on the off-field population depending on crops (eg fruit
trees)”.
The assessment could potentially be refined with additional information.
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Conclusions of the ecological risk assessment
The EPA assessed the potential risk to be triggered by the use of hydrogen cyanamide on kiwifruit
and apples.
It is considered that the risks to the environment from the proposed use of hydrogen cyanamide are
identified as risks to soil macro-invertebrates, birds, plants, pollinators and non-target arthropods. Not
all risks can be mitigated even with the prescribed, modified, and additional controls.
Gaps were identified in regards to soil macro-invertebrates and pollinators. These uncertainties are
considered significant. Especially chronic effects are anticipated for earthworms based on the
observed lethal and sub lethal effects in the acute studies.
Risks, after controls are applied, are summarised in Table 3.

Aquatic environment
Risks above the level of concern were identified for non-threatened and threatened species.
A higher tier assessment refining the endpoint, drift scenarios as well as the downward slope in the
landscape still identified risks above the levels of concern. Consequently, downwind and runoff buffer
zones were calculated to mitigate the identified risks.
The following controls are recommended:
Use restrictions
•

The maximum application rate is 25 kg hydrogen cyanamide/ha, maximum 1 application/year

•

Apply with ground based air blast equipment. This information should be required on the label so
that users are aware of this control.

Buffer zones
•

To mitigate the risks from run off as well as spray drift the following buffer zones should be
observed (see Table 84).
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potential refinements and risks and therefore “risk-ranges” were presented, Refinement investigations
included endpoint refinement, diet refinement as well as foraging portion.
At the end of the assessment it was concluded that acute risks cannot be excluded for several
species for both non-threatened and threatened species for all use patterns. Chronic risks were
considered low to medium after a refinement investigating reproductive effects and application timing,
however, this assessment is also considered to be based on a number of assumptions and thus
uncertainty remains. It should be noted that acute effects can still have an impact on the population
growth and recovery, even if the reproductive output of the surviving individuals is not impacted.
The following control is recommended to potentially mitigate some reproductive effects:
•

Substance cannot be applied during the reproductive season of bird species present in
the area.

Pollinators
Risks for bees are above the level of concern for acute toxicity for both kiwifruit (10.4 and 25 kg ai/ha)
and apple (10.4 and 16.9 kg ai/ha), as the crops itself are sprayed while unattractive to pollinators,
effects are most likely observed due to foraging in attractive plants in the application area as well as
exposure via off-target plants due to spray drift. The control triggered by the hazard classification
should mitigate this risk in-field, however, it does not mitigate off-field risks.
Insufficient information is available in regards to the chronic toxicity.
Recommended controls:
•

Limiting the application to late winter would reduce the number of flowering weeds

•

It is recommended that the label control that applies to substances hazardous to invertebrates
is modified to include drift to attractive plants and weeds to reduce off target contamination.

Non-target arthropods
During a two tiered assessment risks were identified above the level of concern, infield as well as offfield. Therefore the following control is recommended, which will not mitigate the risks but inform the
end-user in regards to these risks:
•

Label statement indicating “WARNING” the substance may not be compatible with Integrated
Pest Management (IPM) and can have effect on the off-field population depending on crops
(eg fruit trees)”.

•

Limiting the application to late winter would mitigate the impact on foliage dwelling beneficial
arthropods

Based on the recommended controls above, it is advised to apply the qualification requirement
controls as if hydrogen cyanamide containing formulations are classified as being Aquatic Category 1
substances.
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A set of proposed controls has been identified following the human health and environmental risk
assessments conducted. These have been summarized in Appendix G of the application form for the
application APP203974
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Appendix J: Slope Determination
Mapping
Spatial datasets
To determine the location of the crops as well as the slope at the relevant locations several spatial
maps have been used and created to extract relevant information.
•

Slope information (in degrees): Manaaki Whenua-Landcare Research LENZ Slope (revision
2011). This slope data layer is measured in degrees and was created from a 25-metre digital
elevation model (DEM) fitted to 20-m digital contour data derived from New Zealand's NZMS 260
map series using in-house software developed at Landcare Research. For more information see
LENZ - Slope - Informatics Team | New Zealand | Environment and Land GIS | LRIS Portal
(scinfo.org.nz)

•

Land Information New Zealand Vineyard Polygons (1:50k, revision 2020): Vegetation defined as
vines eg grapes, kiwifruit etc. This layer is a component of the Topo50 map series. The Topo50
map series provides topographic mapping for the New Zealand mainland, Chatham and New
Zealand's offshore islands, at 1:50,000 scale. For more information see NZ Vineyard Polygons
(Topo, 1:50k) - National Topographic Office | | GIS Data Map Mapping | LINZ Data Service

•

Land Information New Zealand Vineyard Polygons (1:50k, revision 2020): pip or stone fruit eg
apples, apricots, olives etc. This layer is a component of the Topo50 map series. The Topo50
map series provides topographic mapping for the New Zealand mainland, Chatham and New
Zealand's offshore islands, at 1:50,000 scale. For more information see NZ Orchard Polygons
(Topo, 1:50k) - National Topographic Office | | GIS Data Map Mapping | LINZ Data Service

•

Statistics New Zealand Territorial Authorities (2019 generalised). This dataset is the definitive set
of annually released territorial authority boundaries at 1 January 2019 as defined by the territorial
authorities and/or Local Government Commission, and maintained by Stats NZ. A territorial
authority is defined under the Local Government Act 2002. This generalised version has been
simplified for rapid drawing and is designed for thematic or web mapping purposes. For more
information see Territorial Authority 2019 (generalised) | GIS Map Data | GIS | Koordinates

Software
The analysis was performed using QGIS Desktop 3.16.3 with Geographic Resources Analysis
Support System (GRASS) 7.8.5. GRASS was used for the statistical analysis.
Determining slope of Vineyards
The Vineyard and Orchard specific slope map was created using the “Clip Raster Mask Layer”
function (revision 2011). The input layer was the Manaaki Whenua-Landcare Research LENZ Slope
dataset and the mask layer was identified as LINZ Vineyard Polygons (1:50k, revision 2020) for
kiwifruit and LINZ Orchard Polygons (1:50k, revision 2020) for pip and stone fruit. This created a new
raster layers containing the slopes in the area identified as vineyards in the LINZ Vineyard Polygons
(1:50k, revision 2020) and orchard in the LINZ Orchard Polygon (1:50k, revision 2020).
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Figure 1: Top figure creating a raster layer for slopes in specific areas in QGIS. Bottom figure, graphic
representation of the raster map creating process (example is for orchards)
Slope statistics per Territorial authority
The newly created raster layer was then used to calculate the statistics slopes in the area identified as
vineyards in the LINZ Vineyard Polygons (1:50k, revision 2020) or orchards in the LINZ Orchard
Polygon (1:50k, revision 2020) using the v.rast.stats (using GRASS). The vector polygon map
Statistics New Zealand Territorial Authorities (2019 generalised) was used in combination with the
new raster layer.
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The selected statistics were minimum, maximum, average, median and 90th Percentile. The latter will
be used for risk assessment. The selection of the 90th percentile means that 90 percent of the
calculated slopes are below the value, 10 percent of the slopes will be above this value.

Figure 2: Slope statistics per Territorial Authority (example is for orchards)
Recalculating the slope values
The calculated slope statistics are based on the slope units of the input file which is in degrees. The
EPA run-off model used the input parameters as percentage slope. The slope statistics were
converted using the following formula in excel: 90 th percentile % =TAN(RADIANS(90th percentile
°))*100
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Vineyards). A slope of 5% will be evaluated as this is the 90th percentile identified for the Tasman
District (representing 90% of the South Island Vineyards).
For Apples three major growing areas have been identified namely Hastings District (75% of North
Island Orchards), Central Otago (13% of South Island Orchards) on Tasman District (77% of South
Island Orchards). The respective 90% percentile slopes are 0.0%, 10.5% and 5.5% and these will be
used in the risk assessment.
This range of representative slopes will allow the EPA to evaluate the impact of the slopes on the
potential risk.
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Appendix K: Mesocosm study summary
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,
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Appendix L: Human Health Risk assessment comparison
New Zealand Kiwifruit Growers Incorporated (NZKGI) has provided a kiwifruit specific risk assessment
performed by a consultant (Australian Environment Agency Property Limited 2020). In the following
appendix the EPA evaluates the provided risk assessment specifically in areas where differences are
identified.
Primarily this is about the selection of the Acceptable Operator Exposure Level (AOEL) and dermal
absorption (DA) values.
Using the AEA AOEL and DA inputs with the EPA’s standard exposure assessment methodology the
estimated operator exposure risks were not acceptable, but the estimated risk was much lower than
those estimated using the AOEL and DA values selected by the EPA. This document explains why
the EPA is convinced that it has selected appropriate AOEL and DA values, in comparison to those
selected by AEA.
Both documents also consider the extent to which engineering controls manage these exposure risks.
It appears that the EPA and AEA engineering adjustments for mixing and loading are similar, but the
adjustment for engineering controls was done using different models so a direct comparison is
difficult.
The AEA assessment suggests the engineering controls adequately control the risk, whereas with the
EPA assessment the risks were substantially reduced but not adequately managed. This is due to the
input data selected by AEA.

Background
In response to the EPA call for information NZKGI included as an appendix on exposure and risk
assessment (Australian Environment Agency Property Limited 2020) which had been undertaken by
AEA Pty Ltd (an Australian consultancy company, henceforth abbreviated to “AEA”).
The purpose of this appendix is to assess the AEA human health risk assessment and briefly
compare it to the one carried out by the EPA to explain the differences between the two outcomes.
Since the AEA assessment draws on the US EPA’s most recently released Interim Decision on
Hydrogen cyanamide (US EPA 2016) for some of its inputs, this appendix includes some
observations on the US EPA work and how that has been used to inform the AEA assessment.
The key inputs for the AEA Pty Ltd human health exposure assessment are the:
•

The maximum application rate

•

AOEL

•

Dermal Absorption values
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Application rate
The maximum application rate used by AEA is the same as the maximum application rate in New
Zealand for kiwifruit by air blast application (25 kg hydrogen cyanamide/ha). This is the same as the
maximum application rate used by the EPA, so is not discussed further. It is relevant to note that the
maximum rate of application in the USA is 17.6 lbs/acre, which is equivalent to 19.7 kg/ha 11 and lower
than the maximum rate in New Zealand.

AOEL
AEA used an AOEL of 0.05 mg/kg bw/d.
AEA says the reason for the selection of this value was the duration of the study. AEA stated that the
NOAEL for the maternal animals in a developmental rat study follows exposure of the animals for 11
days (by oral gavage). The duration was considered appropriate because the industry advised that an
operator would treat a maximum of 120 ha per season, and based on the 10 ha/day work rate used in
the EPA model, this is about 10 days.
The EPA considers that the AOEL selection is usually based on the NOAEL from the most sensitive
species and most sensitive endpoint (in this case the male dog) rather than a consideration based on
study duration. The EPA notes that the developmental rat study exposure duration would actually
have been for 9 days (in rat developmental studies use treatment on days 6 – 15 of gestation) rather
than 10, although the duration of the study should not be the most important consideration.
AEA claims there is support for the selection of this NOAEL, since this value was used as the Point of
Departure (POD) in the US EPA Interim Decision (US EPA 2016) for the assessment of occupational
exposures. The EPA notes that it is true that the US EPA Interim Decision changed from use of the
dog NOAEL to the rat developmental NOAEL for their occupational exposure assessment. However,
the US EPA used a combined uncertainty factor of 1000, since their acceptable Margin of Exposure
(MOE) was 1000. AEA used this NOAEL to derived the AOEL used a combined uncertainty factor of
100.
The EPA maintains that the more appropriate selection is for the more sensitive species and effects
seen at lower dose in the dog (as originally proposed in the US EPA Preliminary Assessment (US
EPA 2014a). It is standard practice for the EPA to use the most sensitive finding from a study of
appropriate duration, generally a 90 day study, and a combined uncertainty factor of 100 to derive the
AOEL, as proposed by AEA. The EPA selected the NOAEL from a 1 year dog study for the reasons
set out in Appendix G.

11

1 lb/acre = 1.12 kg/ha
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Dermal Absorption
AEA used a dermal absorption value of 2.84% for both the concentrate and the spray dilution based
on the US EPA Interim Decision (US EPA 2016). The Interim Decision reduced the previous 11%
value used in the US EPA Preliminary Assessment in 2014 (US EPA 2014a), based on a submission
which claimed the appropriate rat skin loading dose of 80 µg/cm 2 is more appropriate than 800 µg/cm2
(which gave the 11% result).
The EPA notes that this is comparing the skin loading with the application rate. Looking at the
comparison in terms of the EPA units, 1 µg/cm2 is equivalent to 0.1 kg/ha, so 800 µg/cm2 is equivalent
to 80 kg/ha and 80 µg/cm2 is equivalent to 8 kg/ha.
In NZ the maximum application rate at 25 kg/ha which is almost midway between the two tested
loadings, but it is closer to 8 kg/ha than 80 kg/ha.
EPA’s main comment in relation to the use of the 2.84% value from the rat study without adding the
material retained in skin is that it is not precautionary. The use of 100% for the concentrate by EFSA
(EFSA 2010a) and ECHA (EC 2019) highlights this. The EPA’s DA value selection is discussed in
Appendix G.
Since AEA uses substantially different AOEL and DA values, both of which will result in a lower risk
estimate, it is not surprising that the human health risks estimate by AEA are substantially low than
those estimated by the EPA assessment. It is noted that if the EPA were to use the AOEL and DA
values proposed the risk estimates appear accurate.

Standard EPA model outputs using AEA AOEL and DA values
The AEA risk assessment used the EPA’s models correctly with the input parameters they used. This
conclusion was confirmed by EPA using the AEA AOEL and DA values with the EPA standard
modelling.
Given the lower risk estimated by the AEA assessment due to the AOEL and DA selection, it is clear
that the engineering controls are likely to adequately reduce exposure sufficiently, based on the
reductions demonstrated in the EPA modelling so this was not evaluated in detail.

Conclusion
The acceptable human health risk estimates achieved by AEA using engineering controls were the
result of the initial AOEL and DA selection.
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Appendix M: Environmental risk assessment comparison
New Zealand Kiwifruit Growers Incorporated (NZKGI) has provided a kiwifruit specific risk assessment
performed by a consultant. In the following appendix the EPA evaluates the provided risk assessment
specifically in areas where differences are identified.

Aquatic risk assessment
Screening
The EPA uses the GENEEC2 model as a screening tool, NZKGI’s consultant has used a different
model. Similar risks are identified.

Refinement of the aquatic risk assessment
Endpoint and assessment factor
NZKGI’s consultant presents a mesocosm-study as the relevant endpoint for the assessment.
Unfortunately, initially the EPA had no access to this study and therefore was not able to evaluate the
present species, effects, effect classes, or minimum detectable difference (MDD). Mesocosms are
highly complex studies and generally full evaluation of the data is required to determine if the studies
can be used as a refinement, and which assessment factor should be applied. The study was provided
and deemed acceptable by the EPA (See Appendix K). The EPA staff agrees with the assessment
factor selected by the consultant. The EPA staff however do not agree with the averaging time selected
for the model. The endpoint for the mesocosm is expressed as an analytically confirmed initial nominal
concentration, the concentration in the test system was not maintained. This means that the endpoint
is not based on a time weighted average concentration and thus the modelled exposure should not be
based on this either. The modelled exposure should reflect the expressed endpoint and therefore no
averaging should be applied. The default averaging of 4 days will be maintained.
In addition to that, it should be evaluated if species groups (eg fish) are still protected using this
mesocosm. The latter, at this point will remain an uncertainty as no chronic NOEC has been
established.

Spray drift
NZKGI’s consultant argues that the EPA staff should use the spray drift curve generated during spray
drift trials by NZKGI. The EPA acknowledges that specific spray drift curves can increase the certainty
of the risk assessment and appropriateness of associated controls. The EPA has requested the full
study reports of the spray drift trials to evaluate if the results can be used for further refinement. The full
report was not provided to the EPA.

Runoff
For the runoff assessment NZKGI’s consultant argues that the default slope applied in the risk
assessment requires refinement as the standard 12.5% slope is too conservative for this crop. The EPA
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acknowledges that the default slope is conservative and was chosen to be protective of a high range of
use patterns.
The EPA considers the tool used by NZKGI too inaccurate, since as can be observed in the appendix
of the provided slope assessment, it misses a significant proportion of potential areas where kiwifruit
could be grown. Furthermore, a significant proportion of land that is cultivated with other crops is added,
though omitting a significant proportion of land that is potentially cultivated.
Based on the 2017 Agricultural Production Statistics by Stats NZ, the EPA identified that several key
regions were not included in the analysis by the consultant eg Auckland Region (494 ha), Tasman
(440 ha). The EPA has performed a QGIS based analysis, which can be found in Appendix E, to
determine the representative slopes. Though there are also some uncertainties in the accuracy of the
EPA’s analysis, the EPA considers it more targeted and of higher value. The EPA has requested spatial
information on the location of kiwi orchards in specific areas to perform a targeted analysis.
NZKGI’s consultant presents a mesocosm-study as the relevant endpoint for the assessment.
Unfortunately, initially the EPA had no access to this study and therefore was not able to evaluate the
present species, effects, effect classes, or minimum detectable difference (MDD). Mesocosms are
highly complex studies and generally full evaluation of the data is required to determine if the studies
can be used as a refinement, and which assessment factor should be applied. The study was provided
and deemed acceptable by the EPA staff (See Appendix F). The EPA staff agrees with the assessment
factor selected by the consultant.

Groundwater risk assessment
Both the EPAs and the NZKGI’s risk assessment indicate that the risks are below the level of concern.

Sediment risk assessment
Both the EPA and NZKGI’s consultant included sediment-dwelling organisms in the water column risk
assessment, both assessments determined that the risk was below the level of concern.

Birds
Scenarios
Both screening and TIER 1 assessment follow the EFSA guidance, the NZKGI’s consultant only
modelled the Vineyard BBCH 10-19 scenario. The EPA followed the EFSA recommendation to model
Orchards for kiwifruit crops and in addition modelled the Bare soil scenario too which is designed for
arable crops with a BBCH <10. Considering the vines are dormant at the time of application (ie BBCH
<10) this scenario would be applicable but conservative as no crop interception is assumed. The
conclusion that risks are identified for non-threatened and threatened species are the same.

Acute toxicity endpoint
The EPA acknowledges that gavage studies do result in relative high exposure concentrations as this
is the purpose of the studies. The dietary exposure of 5 days indicates that the LC 50 is >435 mg ai/kg
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bw/d and >1042 mg ai/kg bw/d, for the Mallard duck and Bobwhite quail, respectively. This is
significantly higher compared with the acute oral toxicity LD 50 value of 350 mg ai/kg. The EFSA
guidance, which is specific for the risk assessment framework used, states the LC 50 for dietary studies
should only be used in the risk assessment if this is lower than the acute LD50, and are generally only
used as supplemental information in regards to body burden modelling and avoidance (p 16 of the
guidance). The EPA has however accepted the argument put forward by NZKGI’s consultant to use this
endpoint for the Mallard duck based on the overall observed effects in the dietary study. It is likely that
the sorption of the substance impacts its availability and using a dietary endpoint will more accurately
reflect actual exposure. The EPA has not accepted the use of the endpoint for the Bobwhite quail (>1042
mg ai/kg bw/d) in the refined risk assessment as submitted by NZKGI’s consultant however, as the
dietary toxicity endpoint, and effects described in the EU DAR (EC 2006) indicate that the Mallard duck
has a higher sensitivity.
There is no indication the exposure period requires changing since the endpoint is not based on time
weighed average doses but based on the initial measured concentration. This means that the
potential decline of the concentration in the food item during the test is already “incorporated” in the
endpoint.

Dissipation in food items (RUD)
The EPA considers that insufficient information is available to predict the residue levels in the bird’s
food items. It should be noted that the default RUDs are derived from a dataset comprising GLP studies
with several pesticides. The default RUDs for arthropods are based on results from targeted laboratory,
semi-field and field studies. According to the EFSA guidance (EFSA 2009), if a refinement of these
standard parameters is intended, comparable approaches and concepts like those used for obtaining
the current default values should be used. It is also noted that it is unlikely that one study provides
enough evidence to deviate from the standard RUDs.
The EPA acknowledges that surface weed seeds are most likely consumed by the end of winter as a
limited amount of new seeds will be set. However, it is assumed that there is a seedbank present in
deeper layers of the soil still available to the birds, as this food item will be scarce in all habitats this
will not decrease the attractiveness of the treated fields. Being in the deeper layers of the soil likely
reduces contamination of the food source. However, no residue data is available and therefore there
is a high degree of uncertainty in regards to the contamination levels of the seeds, the dissipation
characteristics of the substance makes it likely residues will be lower than the model default. This
component of the assessment has been refined assuming this food source is not contaminated as
well as contaminated according to the model assumptions to indicate the range of possible risks.
Relatively little is known in regard to residue levels and residue dynamics in arthropods compared with
plants, and therefore the EPA does not consider that deviation from the standard RUD can be justified
by using soil DT50 information. Using a lower than default Time Weight Average for the residues would
significantly reduce the RUD used in the assessment. The evidence load for changing the standard
RUDs determined by EFSA, which are based on multiple studies, is high. It is indicated that even a
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single study appropriately evaluating RUD values of the food item in the field is most likely not sufficient
to overrule the standard RUDs. A calculation of RUD based on soil dissipation is therefore not accepted
as a refinement strategy.

Composition of the diet (PD)
The EPA has selected different scenarios compared with NZKGI’s consultant. The food items in the
scenarios selected by the EPA consist only of weed seeds, soil-dwelling invertebrates, and ground
arthropods. The threshold to refine the diet composition is high in the EFSA guidance, a high certainty
in regards to the provided information is required and study requirements are also high. Field evidence
(faecal analysis or stomach flushing) is expected. Alternatively, literature can be reviewed. The EPA
was unable to obtain sufficient information on the diet of focal species in kiwifruit in general. As a result,
the EPA has not refined the PD in their assessment.
The EPA has however, calculated a risk range assuming weeds are contaminated according to the
model’s default RUD, or uncontaminated. The risk is most likely somewhere in the range of risks
identified.

Proportion of food item obtained from the treated field (PT)
Whilst refinement of the proportion of diet that is obtained from the treated area (PT) is considered an
option in the EFSA guidance, this should be supported by relevant evidence. Presented studies (see
EU DAR and assessment provided in call for information) do include radio tracking providing information
on the location of the birds, however, it is unclear how the birds behave when in the different habitats
(eg treated field and other locations). The EPA considers, as quoted in the EFSA guidance, that “it is
necessary to distinguish between the time spent in the crop ‘actively or potentially foraging’ and the
time spent in the crop ‘inactive or not foraging’ for food. Therefore, the output from a radio-tracking
study is the amount of (potential) foraging time in the crop expressed as a proportion of the total time
spent (potentially) foraging during the day”. The EPA considers that insufficient information is available
on the foraging behaviour of the focal species in kiwifruit as the study has been performed in a different
crop, with limited behavioural evaluation. Insufficient information is available to justify read across
between the bird populations and foraging pattern between these two crops.
It should be acknowledged that the Tier 1 assessment is conservative however, and assumes a
hypothetical bird population that is confined to a single treated field. This assumption is unrealistic, as
birds will likely obtain food from several different habitats. As explained above, insufficient knowledge
is available to reliably refine or implement this assumption in the risk assessment however. The EPA
calculated the maximum safe foraging portion in the treated field as a proxy of the acute risk with and
without contamination of the seeds as it is unclear what the actual contamination levels of the treated
seeds will be. This provides a range of risk estimates, the risks are likely somewhere in this spectrum.
Based on the maximum safe foraging portion it can be estimated if it is likely that the birds obtain
sufficient food outside the field.
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Soil, plant and non-target arthropod assessment
No assessment was presented to the EPA.
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