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Appendix 2 – Class 1 to 8 Hazardous Properties
Classification
A2.1

Where information is available on the formulated substances of hydrogen
cyanamide, this is used for classification. When information on the formulated
product is not available, classification of the hazardous properties is based on
mixture rules as detailed in the ERMA New Zealand User Guide to HSNO
Thresholds and Classifications (2001).

Physical Hazard Classification of Hydrogen Cyanamide and its Formulations
Class 1: Explosiveness; Class 2: Flammable Gases and Aerosols; Class 3: Flammable
Liquid; Classes 4 and 5: Liquid Desensitised Explosives, Flammable Solids, Oxidisers;
Subclass 8.1 Metallic Corrosives
A2.2

Hydrogen cyanamide and its formulations do not trigger any of the hazard
thresholds in these classes or subclasses.

Biological Hazard Classification of Hydrogen Cyanamide and its Formulations
Class 6: Toxicity
A2.3

In determining the toxicity profile of hydrogen cyanamide and its formulations,
the majority of data referenced in this section has been sourced from an
international assessment of Hydrogen Cyanamide and Calcium Cyanamide
conducted by the Committee on Updating the Occupational Exposure Limits, a
committee of the Health Council of the Netherlands (No 2000/15OSH/133 The
Hague, November 9, 2004). All of the data sourced on hydrogen cyanamide has
been extracted from publicly available sources and databases. The full study
reports for each of the endpoints have not always been obtained and the
conclusions drawn from each endpoint have been derived on the basis of the
aforementioned publicly available information.

A2.4

The toxicity classifications have been summarised for the hydrogen cyanamide
formulations in Table 1.

Toxicokinetics of Hydrogen Cyanamide
A2.5

Based on the in vivo and in vitro information available on the toxicokinetics of
hydrogen cyanamide (refer A2.7– A2.21), the Committee on Updating the
Occupational Exposure Limits, a committee of the Health Council of the
Netherlands (No 2000/15OSH/133 The Hague, November 9, 2004) summarised
and concluded that:


In a human volunteer study, the dermal absorption of hydrogen cyanamide
was approximately 10% when 20 mg hydrogen cyanamide as an aqueous
solution was administered to occluded skin for 6 hours.



In rats, the dermal absorption varied from 2 to 11% when hydrogen cyanamide
was applied on the skin for 24 hours at doses of 0.1 – 1.0 mg/animal.



Administration of single oral doses of 0.3 – 1.5 mg hydrogen cyanamide/kg
bw, absorption in humans ranged from 53% to 70%.
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In rats 99-105% of a single dose of hydrogen cyanamide was absorbed and in
dogs at least 67-83%.



No accumulation of hydrogen cyanamide residues was found in the tissues of
rats, 7 days after administration of a single or repeated dose.



After absorption, a significant proportion of hydrogen cyanamide is acetylated
into N-acetylcyanamide (ca. 40% in humans, ca. 45% in rats and ca. 87% in
dogs) and the majority of the metabolite is excreted in the urine within 24
hours.



The Committee concluded that following exposure, hydrogen cyanamide is
readily absorbed, metabolised and eliminated from the body.

A2.6

The Agency agrees with the Committee of the Health Council of the Netherlands
conclusions with regards to the toxicokinetics of hydrogen cyanamide.

A2.7

The key effect with regards to the toxicokinetics of hydrogen cyanamide is the
ability of a cyanamide metabolite (as yet unidentified) to inhibit the activity of
hepatic aldehyde dehydrogenase (ALDH), an enzyme involved in the
biotransformation of ethanol. This has been determined in humans as causing the
“cyanamide flush” if alcohol is consumed prior to or following use of hydrogen
cyanamide formulations. The “cyanamide flush” is characterised by symptoms
such as skin flushing, dizziness, headache, shortness of breath and a rapid pulse.
This is effect is utilised in anti-abuse formulations as a therapeutic benefit to
discourage consumption of alcoholic beverages during detoxification.

Toxicokinetics of Hydrogen Cyanamide - Human Data
A2.8

To study dermal penetration, the inner side of both forearms (16 cm2/arm) of 6
male human volunteers were treated with 10 mg cyanamide for 6 hours, under
occlusion (total dose: 20 mg per person). On average, 17.7 mg cyanamide was still
present on the patches, indicating that maximally 2.3 mg of cyanamide (11.5% of
the dose) was available for dermal absorption. Of this amount, 7.7% was excreted
in the urine as the metabolite N-acetylcyanamide. A maximum dermal absorption
rate of 12 µg/cm2/ hour was calculated.

A2.9

The kinetics of cyanamide were studied in male human volunteers (n=4/group),
given single oral doses of 0.3, 1.0, or 1.5 mg cyanamide/kg bw. Mean peak
cyanamide concentrations in plasma were achieved at 10.5 to 15.5 minutes after
administration. Mean cyanamide elimination half-lives from the plasma were 40,
77, and 62 minutes, respectively. Absorption was not complete, the mean oral
bioavailability being 53 and 70% at doses of 0.3 and 1.0 mg/kg bw, respectively.
In another experiment, male human volunteers (n=4/ group) received single
intravenous infusions of 0.1, 0.3, 0.6, or 1 mg cyanamide/kg bw for 20 minutes.
The mean elimination half-lives from the plasma were 42, 44, 52, and 52 minutes,
respectively.

A2.10

After oral administration of 0.25 mg cyanamide/kg bw to male human volunteers,
approximately 35 and 40% were excreted in the urine as N-acetylcyanamide
within 12 and 48 hours after administration, respectively. No significant changes
were found in the cyanide concentrations in the blood or in the thiocyanate
concentrations in the urine, indicating that cyanamide is not metabolised to
cyanide.
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Toxicokinetics of Hydrogen Cyanamide - Animal data
A2.11

In an unpublished dermal penetration study, 14C-labelled cyanamide was applied
to the unoccluded skin of rats (12.5 cm2) at doses of 0.1, 1.0, or 10 mg/animal for
0.5, 1, 2, 4, 10, or 24 hours. The peak concentrations of cyanamide in blood were
achieved at 24 hours after application of 0.1 mg and at 10 hours after application
of 1.0 or 10 mg. The 24-hour urinary excretion was 0.93, 1.7 or 7.7% of the
administered doses at 0.1, 1.0, or 10 mg/animal, respectively; the 24-hour
excretion in faeces was less than 0.2%. Twenty-four hours after application, the
amount of radioactivity retained in the skin and in the carcass was 20 and 0.1- 4%
of the administered doses, respectively. From these data, it was calculated that the
24-hour dermal absorption of radioactivity was 1.8%, 2.8%, or 11.1% at doses 0.1,
1.0, or 10 mg, respectively.

A2.12

Following administration of a single oral (gavage) dose of aqueous cyanamide of 2
mg/kg bw to Sprague-Dawley rats, the peak concentration of cyanamide in plasma
(mean concentration: 0.39 mg/L) was achieved within 5 minutes; the mean plasma
elimination half-life was 27 minutes. The mean bioavailablity was 69%. Following
oral administration of 4 mg/kg bw to beagle dogs, the peak plasma concentration
(mean level: 2.3 mg/L) was reached within 33 minutes; the mean elimination halflife was 62 minutes, the mean bioavailability 65%.

A2.13

Single intravenous injections of 2 or 35 mg cyanamide/kg bw into rats resulted in
mean elimination half-lives of 33 and 57 minutes, respectively; in beagle dogs
given intravenous injections of 1, 2, or 4mg cyanamide/kg bw, they were 39, 47,
and 61 minutes, respectively.

A2.14

In rats, the kinetics of cyanamide were studied in fasting and non-fasting animals,
given an oral dose of 35 mg/kg bw. No significant differences were found between
the bioavailability in fasted animals (mean: 93.3%) compared with non-fasting
animals (mean: 85.5%). However, the peak cyanamide plasma concentrations
were reached much faster in fasted animals (mean: 6.3 minutes) compared to nonfasted animals (mean: 14.7 minutes), indicating retardation of drug absorption.

A2.15

When 14C-labelled cyanamide was administered intraperitoneally to rats (10 µC/kg
bw), 93.9% of the radioactivity was excreted in the urine and 1.4% as expired CO2
within 6 hours.

A2.16

In an unpublished biokinetic and metabolism study, 4 groups of rats
(n=5/sex/group) were given 14C-labelled cyanamide. Group 1 received a single
intravenous dose of 1 mg/kg bw, groups 2 and 3 received single oral doses of 1 or
20 mg/kg bw, respectively, and group 4 received oral doses of 1 mg non
radiolabelled hydrogen cyanamide/kg bw for 14 days, followed by a single oral
dose of 1 mg/kg bw of 14C-labelled cyanamide. In all groups, the amount of
radioactivity recovered within 7 days was at least ca. 99% of the administered
dose, most of it within 12-24 hours after administration. The radioactivity excreted
in urine, faeces, and expired air (as 14CO2) amounted to 67-98, 2.8-15, and 1.510.5% of the administered dose, respectively. Rats in groups 3 and 4 excreted less
14
CO2 compared to rats in groups 1 and 2, probably due to saturation of
metabolism of cyanamide into CO2. At post-administration day 7, rats in groups 1
and 2 retained traces of radioactivity in the blood (ca. 0.5-0.9%) and the liver (ca.
0.3-1.2%), but not in the gonads (<0.02%) while the carcass contained 2.9- 4.4%.
Smaller amounts of radioactivity were found in the tissues after rats given 20
mg/kg bw. The bioavailability was 100% or 95% for rats given an oral dose of 1or

Application for Reassessment of Hydrogen Cyanamide: Appendices

Page 5 of 79

20 mg/kg bw, respectively. Most of the urinary radioactivity (32 to 61% of the
dose) was present as the metabolite N-acetylcyanamide. Three other metabolites,
of unknown identity, were excreted in amounts of 1.6-14, 6.5-8.9%, and 3.2-4.8%,
respectively.
A2.17

Beagle dogs, given a single dose of 14C-labelled cyanamide of 1.7 mg/kg bw,
excreted 67-83% and 80-90% of the radioactivity in the urine within 27 and 120
hours after administration, respectively. When the same dose was injected
intravenously, 62 and 75% of the radioactivity was excreted in the urine within 27
and 120 hours, respectively. About 87% of the urinary radioactivity excreted
between 0 and 27 hours was present as the metabolite N-acetylcyanamide, and
11% as unchanged cyanamide. N-acetylcyanamide was also found to a large
extent (no quantitative data given) in the urine of rats and rabbits, given single
intravenous doses of 42 and 75 mg/kg bw, respectively. The acetylation reaction is
catalysed by an acetyl-S-CoA-dependent hepatic N-acetyltransferase, which
capacity is variable among different species, with dogs, and possibly also slow
acetylator-phenotype rabbits, exhibiting the lowest activity.

A2.18

In rats given single oral doses of unlabelled cyanamide of 10 mg/kg bw, an
average of 42.7 and 45.6% of the dose was excreted in the urine as Nacetylcyanamide within 22 and 48 hours, respectively.

A2.19

The ability of a cyanamide metabolite to inhibit the activity of hepatic aldehyde
dehydrogenase (ALDH), an enzyme involved in the biotransformation of ethanol,
is thought to be an important step in the mechanism of the alcohol deterrent effect
of cyanamide. N-acetylcyanamide did not inhibit purified preparations of ALDH,
indicating that another, as yet unidentified metabolite of cyanamide, is the ALDH
blocking agent.

In vitro data
A2.20

In an unpublished in vitro dermal penetration study, 6 µL of cyanamide solutions
of 27 g/L or 544 g/L were applied on 0.64 cm2 human skin for 6 hours. The
amounts absorbed were 34 and 80% at the low and high concentration,
respectively. The rate of absorption was faster at the high than at the low
concentration.

A2.21

In an unpublished in vitro dermal penetration study, 6 µL of cyanamide solutions
of 27 g/L or 544 g/L were applied on 0.64 cm2 of rat skin for 6 hours. The amounts
absorbed were 26 and 75% at the low and the high concentration, respectively.
The rate of absorption was faster at the high than at the low concentration.

Subclass 6.1: Acute Toxicity
A2.22

Hydrogen cyanamide is considered as the major hazardous component within the
formulations of hydrogen cyanamide. Although some of the active ingredient
impurities or components in the pure form trigger acute toxicity classifications,
these components do not significantly affect the acute toxicity profile of any of the
formulations of hydrogen cyanamide.

A2.23

Where there are formulation data available for the formulations of hydrogen
cyanamide, they will take precedence over mixture calculations.
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Acute Oral Toxicity
Hydrogen Cyanamide
A2.24

The acute oral toxicity of hydrogen cyanamide is reported in one mammalian
species, the rat. The acute oral LD50 in the rat ranges from 125 mg/kg bw to 280
mg/kg bw on the basis of three reported studies. The European Chemicals Bureau
(ECB) have classified hydrogen cyanamide for acute oral toxicity under the
following Risk phrase (R-phrase):
R25: Toxic if swallowed.

A2.25

Based on the most sensitive study (IUCLID Dataset (2000) Cyanamide) reported
in which an LD50 of 125 mg/kg bw was derived in the rat, the acute oral toxicity of
hydrogen cyanamide is considered to be 6.1C (under the threshold criteria set out
in Schedule 4 of the Hazardous Substances Minimum Degrees of Hazard
Regulations 2001).

A2.26

The 6.1C acute oral toxicity classification of hydrogen cyanamide is consistent
with the R25 ECB R-phrase.

Formulations of Hydrogen Cyanamide
Hi-Cane (520 g/litre hydrogen cyanamide)
A2.27

Hydrogen cyanamide as a pure substance is classified as 6.1C on the basis of the
rat LD50 of 125 mg/kg. For the acute toxicity on the other components in Hi-Cane,
refer to Confidential Appendix 1 table CA7.

A2.28

Using these values in the additivity mixture rule for determining acute oral toxicity
(refer ERMA New Zealand User Guide to HSNO Thresholds and Classifications,
Part VI, page 19):
Calculated LD50 



100% mixture
 % Component

 LD50 Component





A2.29

This results in a calculated mixture acute oral LD50 of 260 mg/kg bw.

A2.30

The calculated acute oral LD50 of 260 mg/kg bw corresponds to a 6.1C
classification for acute oral toxicity.

Breaker (520 g/litre hydrogen cyanamide)
A2.31

Hydrogen cyanamide as a pure substance is classified as 6.1C on the basis of the
rat LD50 of 125 mg/kg. For the acute toxicity on the other components in Breaker,
refer to Confidential Appendix 1 table CA7.

A2.32

Using these values in the additivity mixture rule for determining acute oral toxicity
(refer ERMA New Zealand User Guide to HSNO Thresholds and Classifications,
Part VI, page 19):
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Calculated LD50 



100% mixture
 % Component

 LD50 Component





A2.33

This results in a calculated mixture acute oral LD50 of 260 mg/kg bw.

A2.34

The calculated acute oral LD50 of 260 mg/kg bw corresponds to a 6.1C
classification for acute oral toxicity.

Gro-Chem HC50 (530 g/litre hydrogen cyanamide)
A2.35

Hydrogen cyanamide as a pure substance is classified as 6.1C on the basis of the
rat LD50 of 125 mg/kg. For the acute toxicity on the other components in GroChem HC50, refer to Confidential Appendix 1 table CA7.

A2.36

Using these values in the additivity mixture rule for determining acute oral toxicity
(refer ERMA New Zealand User Guide to HSNO Thresholds and Classifications,
Part VI, page 19):
Calculated LD50 



100% mixture
 % Component

 LD50 Component





A2.37

This results in a calculated mixture acute oral LD50 of 250 mg/kg bw.

A2.38

The calculated acute oral LD50 of 250 mg/kg bw corresponds to a 6.1C
classification for acute oral toxicity.

Hortcare Hi-Break (540 g/litre hydrogen cyanamide)
A2.39

Hydrogen cyanamide as a pure substance is classified as 6.1C on the basis of the
rat LD50 of 125 mg/kg. For the acute toxicity on the other components in Hortcare
Hi-Break, refer to Confidential Appendix 1 table CA7.

A2.40

Using these values in the additivity mixture rule for determining acute oral toxicity
(refer ERMA New Zealand User Guide to HSNO Thresholds and Classifications,
Part VI, page 19):
Calculated LD50 



100% mixture
 % Component

 LD50 Component





A2.41

This results in a calculated mixture acute oral LD50 of 250 mg/kg bw.

A2.42

The calculated acute oral LD50 of 250 mg/kg bw corresponds to a 6.1C
classification for acute oral toxicity.

TreeStarT (520 g/litre hydrogen cyanamide)
A2.43

Hydrogen cyanamide as a pure substance is classified as 6.1C on the basis of the
rat LD50 of 125 mg/kg. For the acute toxicity on the other components in
TreeStarT, refer to Confidential Appendix 1 table CA7.
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A2.44

Using these values in the additivity mixture rule for determining acute oral toxicity
(refer ERMA New Zealand User Guide to HSNO Thresholds and Classifications,
Part VI, page 19):
Calculated LD50 



100% mixture
 % Component

 LD50 Component





A2.45

This results in a calculated mixture acute oral LD50 of 250 mg/kg bw.

A2.46

The calculated acute oral LD50 of 250 mg/kg bw corresponds to a 6.1C
classification for acute oral toxicity.

Cyan (530 g/litre hydrogen cyanamide)
A2.47

Hydrogen cyanamide as a pure substance is classified as 6.1C on the basis of the
rat LD50 of 125 mg/kg. For the acute toxicity on the other components in Cyan,
refer to Confidential Appendix 1 table CA7.

A2.48

Using these values in the additivity mixture rule for determining acute oral toxicity
(refer ERMA New Zealand User Guide to HSNO Thresholds and Classifications,
Part VI, page 19):
Calculated LD50 



100% mixture
 % Component

 LD50 Component





A2.49

This results in a calculated mixture acute oral LD50 of 250 mg/kg bw.

A2.50

The calculated acute oral LD50 of 250 mg/kg bw corresponds to a 6.1C
classification for acute oral toxicity.

Acute Dermal Toxicity
Hydrogen Cyanamide
A2.51

The acute dermal toxicity of hydrogen cyanamide is reported in two mammalian
species, the rat and rabbit (IUCLID Dataset (2000) Cyanamide). The acute dermal
LD50 in the rat is 590 mg/kg, and in the rabbit is 848 mg/kg. The European
Chemicals Bureau (ECB) have classified hydrogen cyanamide for acute dermal
toxicity under the following Risk phrase (R-phrase):
R21: Harmful in contact with skin

A2.52

Based on the most sensitive study reported that derived an LD50 of 590 mg/kg bw
in the rat, the acute dermal toxicity of hydrogen cyanamide is considered to be
6.1C under the threshold criteria set out in Schedule 4 of the Hazardous
Substances (Minimum Degrees of Hazard) Regulations 2001.

A2.53

The 6.1C dermal acute toxicity classification of hydrogen cyanamide is considered
to be consistent with the R21 ECB R-phrase as this overlaps with HSNO 6.1C and
6.1D dermal classifications.
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Hi-Cane (520 g/litre hydrogen cyanamide)
A2.54

Hydrogen cyanamide as a pure substance is classified as 6.1C on the basis of the
rat acute dermal LD50 of 590 mg/kg. For the acute toxicity on the other
components in Hi-Cane, refer to Confidential Appendix 1 table CA7.

A2.55

Based on data available on a similar formulation containing 50% hydrogen
cyanamide as an aqueous solution, the dermal LD50 in rabbits was determined to be
1484 mg/kg (based on the female rabbit LD50 as the most sensitive sex).

A2.56

This LD50 corresponds to a 6.1D classification.

Breaker (520 g/litre hydrogen cyanamide)
A2.57

Hydrogen cyanamide as a pure substance is classified as 6.1C on the basis of the
rat acute dermal LD50 of 590 mg/kg. For the acute toxicity on the other
components in Breaker, refer to Confidential Appendix 1 table CA7.

A2.58

Based on data available on a similar formulation containing 50% hydrogen
cyanamide as an aqueous solution, the dermal LD50 in rabbits was determined to be
1484 mg/kg (based on the female rabbit LD50 as the most sensitive sex).

A2.59

This LD50 corresponds to a 6.1D classification.

Gro-Chem HC50 (530 g/litre hydrogen cyanamide)
A2.60

Hydrogen cyanamide as a pure substance is classified as 6.1C on the basis of the
rat acute dermal LD50 of 590 mg/kg. For the acute toxicity on the other
components in Gro-Chem HC50, refer to Confidential Appendix 1 table CA7.

A2.61

Based on data available on a similar formulation containing 50% hydrogen
cyanamide as an aqueous solution, the dermal LD50 in rabbits was determined to be
1484 mg/kg (based on the female rabbit LD50 as the most sensitive sex).

A2.62

This LD50 corresponds to a 6.1D classification.

Hortcare Hi-Break (540 g/litre hydrogen cyanamide)
A2.63

Hydrogen cyanamide as a pure substance is classified as 6.1C on the basis of the
rat LD50 of 590 mg/kg. For the acute toxicity on the other components in Hortcare
Hi-Break, refer to Confidential Appendix 1 table CA7.

A2.64

Based on data available on a similar formulation containing 50% hydrogen
cyanamide as an aqueous solution, the dermal LD50 in rabbits was determined to be
1484 mg/kg (based on the female rabbit LD50 as the most sensitive sex).

A2.65

This LD50 corresponds to a 6.1D classification.

TreeStarT (520 g/litre hydrogen cyanamide)
A2.66

Hydrogen cyanamide as a pure substance is classified as 6.1C on the basis of the
rat LD50 of 590 mg/kg. For the acute toxicity on the other components in
TreeStarT, refer to Confidential Appendix 1 table CA7.
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A2.67

Based on data available on a similar formulation containing 50% hydrogen
cyanamide as an aqueous solution, the dermal LD50 in rabbits was determined to be
1484 mg/kg (based on the female rabbit LD50 as the most sensitive sex).

A2.68

This LD50 corresponds to a 6.1D classification.

Cyan (530 g/litre hydrogen cyanamide)
A2.69

Hydrogen cyanamide as a pure substance is classified as 6.1C on the basis of the
rat acute dermal LD50 of 590 mg/kg. For the acute toxicity on the other
components in Cyan, refer to Confidential Appendix 1 table CA7.

A2.70

Based on data available on a similar formulation containing 50% hydrogen
cyanamide as an aqueous solution, the dermal LD50 in rabbits was determined to be
1484 mg/kg (based on the female rabbit LD50 as the most sensitive sex).

A2.71

This LD50 corresponds to a 6.1D classification.

Acute Inhalation Toxicity
Hydrogen Cyanamide
A2.72

The acute inhalation toxicity of hydrogen cyanamide is reported in both rats and
mice (Health Council of the Netherlands, 2004). The acute inhalation LC50 in the
rat (4 hour exposure) is >1000 mg/l. In this study rats (n=5/sex) were exposed to 1
mg/m3 of a cyanamide aerosol for 4 hours. The particle sizes of the aerosol were ≤
1.5 m. No mortalities were observed, but signs of toxicity were seen,
characterised by irritation of mucous membranes of the respiratory tract. This is
not considered sufficient to trigger a classification for acute inhalation toxicity.

A2.73

Based on the information reported, hydrogen cyanamide does not trigger a
classification for acute inhalation toxicity under the threshold criteria set out in
Schedule 4 of the Hazardous Substances (Minimum Degrees of Hazard)
Regulations 2001.

Hi-Cane (520 g/litre hydrogen cyanamide)
A2.74

Hydrogen cyanamide does not trigger an acute inhalation classification. For the
acute toxicity on the other components in Hi-Cane, refer to Confidential Appendix
1 table CA7.

A2.75

There are no formulation data available to determine whether or not this substance
is an acute inhalation toxicant. Hi-Cane is not considered to trigger an acute
inhalation classification overall.

Breaker (520 g/litre hydrogen cyanamide)
A2.76

Hydrogen cyanamide does not trigger an acute inhalation classification. For the
acute toxicity on the other components in Breaker, refer to Confidential Appendix
1 table CA7.

A2.77

There are no formulation data available to determine whether or not this substance
is an acute inhalation toxicant. Breaker is not considered to trigger an acute
inhalation classification overall.
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Gro-Chem HC50 (530 g/litre hydrogen cyanamide)
A2.78

Hydrogen cyanamide does not trigger an acute inhalation classification. For the
acute toxicity on the other components in Gro-Chem HC50, refer to Confidential
Appendix 1 table CA7.

A2.79

There are no formulation data available to determine whether or not this substance
is an acute inhalation toxicant. Gro-Chem HC50 is not considered to trigger an
acute inhalation classification overall.

Hortcare Hi-Break (540 g/litre hydrogen cyanamide)
A2.80

Hydrogen cyanamide does not trigger an acute inhalation classification. For the
acute toxicity on the other components in Hortcare Hi-Break, refer to Confidential
Appendix 1 table CA7.

A2.81

There are no formulation data available to determine whether or not this substance
is an acute inhalation toxicant. Hortcare Hi-Break is not considered to trigger an
acute inhalation classification overall.

TreeStarT (520 g/litre hydrogen cyanamide)
A2.82

Hydrogen cyanamide does not trigger an acute inhalation classification. For the
acute toxicity on the other components in TreeStarT, refer to Confidential
Appendix 1 table CA7.

A2.83

There are no formulation data available to determine whether or not this substance
is an acute inhalation toxicant. TreeStarT is not considered to trigger an acute
inhalation classification overall.

Cyan (530 g/litre hydrogen cyanamide)
A2.84

Hydrogen cyanamide does not trigger an acute inhalation classification. For the
acute toxicity on the other components in Cyan, refer to Confidential Appendix 1
table CA7.

A2.85

There are no formulation data available to determine whether or not this substance
is an acute inhalation toxicant. Cyan is not considered to trigger an acute
inhalation classification overall.

Overall Acute Toxicity
A2.86

The overall acute toxicity for hydrogen cyanamide and its formulations is
summarised in Table 1, and Confidential Appendix 1 table CA7.

Subclass 6.3 Skin Irritation; Subclass 8.2: Skin corrosion
A2.87

These two subclasses are mutually-exclusive and are addressed together, i.e. if a
substance is classified as a skin irritant (reversible adverse effects) it cannot also
be classified as a skin corrosive (irreversible adverse effects), and vice versa.

Hydrogen Cyanamide
A2.88

The skin irritancy of hydrogen cyanamide is reported in the rabbit (Health Council
of the Netherlands, 2004), the preferred species for skin irritancy/corrosion testing.
Cyanamide is described as severely irritating to the skin of rabbits, producing
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erythema, oedema and necrosis, when applied as a 50% aqueous solution under an
occlusive patch for 4 hours. In a separate study, a 4-hour treatment of the skin of
rabbits with a 50% aqueous solution under a semi-occlusive cover, caused
erythema but only weak oedema.
A2.89

The European Chemicals Bureau (ECB) have a single irritancy classification for
each of skin and eye and have classified hydrogen cyanamide for skin and eye
irritancy/corrosion under the following Risk phrase (R-phrase):
R36/38: Irritating to eyes and skin

A2.90

Based on the weight of evidence on the information reported, hydrogen cyanamide
triggers a 6.3A classification for skin under the threshold criteria set out in
Schedule 4 of the Hazardous Substances (Minimum Degrees of Hazard)
Regulations 2001. This classification is also consistent with the R-phrase reported
by the ECB.

Hi-Cane (520 g/litre hydrogen cyanamide)
A2.91

Hydrogen cyanamide as a pure component triggers a 6.3A classification. For the
skin irritancy on the other components in Hi-Cane, refer to Confidential Appendix
1 Table CA8.

A2.92

The studies conducted on 50% aqueous solution of hydrogen cyanamide (Health
Council of the Netherlands, 2004) are considered a suitable model for determining
the skin irritancy of this formulation. In these studies, a 50% aqueous solution of
hydrogen cyanamide was determined to be a severe skin irritant, corresponding to
a 6.3A classification.

A2.93

Based on the skin irritancy study of a formulation similar to Hi-Cane, this
formulation triggers a 6.3A classification.

Breaker (520 g/litre hydrogen cyanamide)
A2.94

Hydrogen cyanamide as a pure component triggers a 6.3A classification. For the
skin irritancy on the other components in Breaker, refer to Confidential Appendix
1 Table CA8.

A2.95

The studies conducted on 50% aqueous solution of hydrogen cyanamide (Health
Council of the Netherlands, 2004) are considered a suitable model for determining
the skin irritancy of this formulation. In these studies, a 50% aqueous solution of
hydrogen cyanamide was determined to be a severe skin irritant, corresponding to
a 6.3A classification.

A2.96

Based on the skin irritancy study of a formulation similar to Breaker, this
formulation triggers a 6.3A classification.

Gro-Chem HC50 (530 g/litre hydrogen cyanamide)
A2.97

Hydrogen cyanamide as a pure component triggers a 6.3A classification. For the
skin irritancy on the other components in Gro-Chem HC50, refer to Confidential
Appendix 1 Table CA8.

A2.98

The studies conducted on 50% aqueous solution of hydrogen cyanamide (Health
Council of the Netherlands, 2004) are considered a suitable model for determining
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the skin irritancy of this formulation. In these studies a 50% aqueous solution of
hydrogen cyanamide was determined to be a severe skin irritant, corresponding to
a 6.3A classification.
A2.99

Based on the skin irritancy study of a formulation similar to Gro-Chem HC50, this
formulation triggers a 6.3A classification.

Hortcare Hi-Break (540 g/litre hydrogen cyanamide)
A2.100

Hydrogen cyanamide as a pure component triggers a 6.3A classification. For the
skin irritancy on the other components in Hortcare Hi-Break, refer to Confidential
Appendix 1 Table CA8.

A2.101

The studies conducted on 50% aqueous solution of hydrogen cyanamide (Health
Council of the Netherlands, 2004) are considered a suitable model for determining
the skin irritancy of this formulation. In these studies a 50% aqueous solution of
hydrogen cyanamide was determined to be a severe skin irritant, corresponding to
a 6.3A classification.

A2.102

Based on the skin irritancy study of a formulation similar to Hortcare Hi-Break,
this formulation triggers a 6.3A classification.

TreeStarT (520 g/litre hydrogen cyanamide)
A2.103

Hydrogen cyanamide as a pure component triggers a 6.3A classification. For the
skin irritancy on the other components in TreeStarT, refer to Confidential
Appendix 1 Table CA8.

A2.104

The studies conducted on 50% aqueous solution of hydrogen cyanamide (Health
Council of the Netherlands, 2004) are considered a suitable model for determining
the skin irritancy of this formulation. In these studies a 50% aqueous solution of
hydrogen cyanamide was determined to be a severe skin irritant, corresponding to
a 6.3A classification.

A2.105

Based on the skin irritancy study of a formulation similar to TreeStarT, this
formulation triggers a 6.3A classification.

Cyan (530 g/litre hydrogen cyanamide)
A2.106

Hydrogen cyanamide as a pure component triggers a 6.3A classification. For the
skin irritancy on the other components in Cyan, refer to Confidential Appendix 1
Table CA8.

A2.107

The studies conducted on 50% aqueous solution of hydrogen cyanamide (Health
Council of the Netherlands, 2004) are considered a suitable model for determining
the skin irritancy of this formulation. In these studies a 50% aqueous solution of
hydrogen cyanamide was determined to be a severe skin irritant, corresponding to
a 6.3A classification.

A2.108

Based on the skin irritancy study of a formulation similar to Cyan, this formulation
is triggers a 6.3A classification.
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Subclass 6.4: Eye Irritation; Subclass 8.3: Eye corrosion
A2.109

These two subclasses are mutually-exclusive and are addressed together, i.e. if a
substance is classified as an eye irritant (reversible adverse effects) it cannot also
be classified as an eye corrosive (irreversible adverse effects), and vice versa.

Hydrogen Cyanamide
A2.110

The eye irritancy of hydrogen cyanamide is reported in the rabbit (Health Council
of the Netherlands, 2004), the preferred species for eye irritancy/corrosion testing.
Cyanamide is described as severely irritating to the eye of rabbits when 0.1mL of a
50% aqueous solution was instilled into the rabbit eye

A2.111

The European Chemicals Bureau (ECB) have classified hydrogen cyanamide for
skin and eye irritancy/corrosion under the following Risk phrase (R-phrase):
R36/38: Irritating to eyes and skin

A2.112

Based on the information reported, hydrogen cyanamide triggers a 6.4A
classification for eye under the threshold criteria set out in Schedule 4 of the
Hazardous Substances (Minimum Degrees of Hazard) Regulations 2001. This
classification is also consistent with the R-phrase reported by the ECB.

Hi-Cane (520 g/litre hydrogen cyanamide)
A2.113

Hydrogen cyanamide as a pure component triggers a 6.4A classification. For the
eye irritancy on the other components in Hi-Cane, refer to Confidential Appendix
1 Table CA8.

A2.114

The studies conducted on 50% aqueous solution of hydrogen cyanamide (Health
Council of the Netherlands, 2004) are considered a suitable model for determining
the eye irritancy of this formulation. In these studies a 50% aqueous solution of
hydrogen cyanamide was determined to be a severe eye irritant, corresponding to a
6.4A classification.

A2.115

Based on the eye irritancy study of a formulation similar to Hi-Cane, this
formulation triggers a 6.4A classification.

Breaker (520 g/litre hydrogen cyanamide)
A2.116

Hydrogen cyanamide as a pure component triggers a 6.4A classification. For the
eye irritancy on the other components in Breaker, refer to Confidential Appendix 1
Table CA8.

A2.117

The studies conducted on 50% aqueous solution of hydrogen cyanamide (Health
Council of the Netherlands, 2004) are considered a suitable model for determining
the eye irritancy of this formulation. In these studies a 50% aqueous solution of
hydrogen cyanamide was determined to be a severe eye irritant, corresponding to a
6.4A classification.

A2.118

Based on the eye irritancy study of a formulation similar to Breaker, this
formulation triggers a 6.4A classification.
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Gro-Chem HC50 (530 g/litre hydrogen cyanamide)
A2.119

Hydrogen cyanamide as a pure component triggers a 6.4A classification. For the
eye irritancy on the other components in Gro-Chem HC50, refer to Confidential
Appendix 1 Table CA8.

A2.120

The studies conducted on 50% aqueous solution of hydrogen cyanamide (Health
Council of the Netherlands, 2004) are considered a suitable model for determining
the eye irritancy of this formulation. In these studies a 50% aqueous solution of
hydrogen cyanamide was determined to be a severe eye irritant, corresponding to a
6.4A classification.

A2.121

Based on the eye irritancy study of a formulation similar to Gro-Chem HC50, this
formulation triggers a 6.4A classification.

Hortcare Hi-Break (540 g/litre hydrogen cyanamide)
A2.122

Hydrogen cyanamide as a pure component triggers a 6.4A classification. For the
eye irritancy on the other components in Hortcare Hi-Break, refer to Confidential
Appendix 1 Table CA8.

A2.123

The studies conducted on 50% aqueous solution of hydrogen cyanamide (Health
Council of the Netherlands, 2004) are considered a suitable model for determining
the eye irritancy of this formulation. In these studies a 50% aqueous solution of
hydrogen cyanamide was determined to be a severe eye irritant, corresponding to a
6.4A classification.

A2.124

Based on the eye irritancy study of a similar formulation to Hortcare Hi-Break,
this formulation triggers a 6.4A classification.

TreeStarT (520 g/litre hydrogen cyanamide)
A2.125

Hydrogen cyanamide as a pure component triggers a 6.4A classification. For the
eye irritancy on the other components in TreeStarT, refer to Confidential
Appendix 1 Table CA8.

A2.126

The studies conducted on 50% aqueous solution of hydrogen cyanamide (Health
Council of the Netherlands, 2004) are considered a suitable model for determining
the eye irritancy of this formulation. In these studies a 50% aqueous solution of
hydrogen cyanamide was determined to be a severe eye irritant, corresponding to a
6.4A classification.

A2.127

Based on the eye irritancy study of a similar formulation to TreeStarT, this
formulation triggers a 6.4A classification.

Cyan (530 g/litre hydrogen cyanamide)
A2.128

Hydrogen cyanamide as a pure component triggers a 6.4A classification. For the
eye irritancy on the other components in Cyan, refer to Confidential Appendix 1
Table CA8.

A2.129

The studies conducted on 50% aqueous solution of hydrogen cyanamide (Health
Council of the Netherlands, 2004) are considered a suitable model for determining
the eye irritancy of this formulation. In these studies a 50% aqueous solution of
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hydrogen cyanamide was determined to be a severe eye irritant, corresponding to a
6.4A classification.
A2.130

Based on the eye irritancy study of a formulation similar to Cyan, this formulation
triggers a 6.4A classification.

Subclass 6.5: Sensitisation
Respiratory Sensitisation (6.5A)
Hydrogen Cyanamide; Hi-Cane (520 g/litre hydrogen cyanamide); Breaker (520 g/litre
hydrogen cyanamide); Gro-Chem HC50 (530 g/litre hydrogen cyanamide); Hortcare HiBreak (540 g/litre hydrogen cyanamide) TreeStarT (540 g/litre hydrogen cyanamide);
Cyan (530 g/litre hydrogen cyanamide)
A2.131

There are no available data on respiratory sensitisation for either hydrogen
cyanamide or its formulations.

A2.132

Based on the lack of available information, hydrogen cyanamide does not trigger a
classification for respiratory sensitisation under the threshold criteria set out in
Schedule 4 of the Hazardous Substances (Minimum Degrees of Hazard)
Regulations 2001.

Contact Sensitisation (6.5B)
Hydrogen Cyanamide
A2.133

Hydrogen cyanamide has been tested for skin sensitisation in the guinea pig using
two OECD recommended methods for assessing skin sensitisation; the
Magnusson-Kligman maximisation test and the Buehler test.

A2.134

The significant difference between the Magnusson-Kligman maximisation test and
the Buehler test is that the Magnusson-Kligman maximisation test potentiates
sensitisation by the injection of Freunds Complete Adjuvant (FCA), whereas the
Buehler test is a non adjuvant test.

A2.135

Hydrogen cyanamide was determined to be a skin sensitiser in the MagnussonKligman maximisation test, but no skin sensitisation was found in the Buehler test.
(Health Council of the Netherlands, 2004)

A2.136

The European Chemicals Bureau (ECB) have classified hydrogen cyanamide for
skin sensitisation under the following Risk phrase (R-phrase):
R43: May cause sensitisation by skin contact.

A2.137

Based on the information reported, hydrogen cyanamide triggers a 6.5B
classification for skin sensitisation under the threshold criteria set out in Schedule
4 of the Hazardous Substances (Classification) Regulations 2001 as a positive
result was obtained in the Magnusson-Kligman maximisation test. This
classification is also consistent with the R-phrase reported by the ECB.

Hi-Cane (520 g/litre hydrogen cyanamide)
A2.138

Hydrogen cyanamide as a pure component triggers a 6.5B classification. For the
skin sensitisation profile on the other components in Hi-Cane, refer to Confidential
Appendix 1 Table CA8.
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A2.139

Using the mixture rules for classifying formulations containing skin sensitisers
(refer ERMA New Zealand User Guide to HSNO Thresholds and Classifications,
Part VI, page 51 as modified in ERMA Bulletin 48/01 Oct 03), the concentration
limit for triggering a formulation containing at least one skin sensitiser is 0.1%.

A2.140

Hi-Cane contains > 0.1% hydrogen cyanamide, and triggers a 6.5B classification.

Breaker (520 g/litre hydrogen cyanamide)
A2.141

Hydrogen cyanamide as a pure component triggers a 6.5B classification. For the
skin sensitisation profile on the other components in Breaker, refer to Confidential
Appendix 1 Table CA8.

A2.142

Using the mixture rules for classifying formulations containing skin sensitisers
(refer ERMA New Zealand User Guide to HSNO Thresholds and Classifications,
Part VI, page 51 as modified in ERMA Bulletin 48/01 Oct 03), the concentration
limit for triggering a formulation containing at least one skin sensitiser is 0.1%.

A2.143

Breaker contains > 0.1% hydrogen cyanamide, and triggers a 6.5B classification.

Gro-Chem HC50 (530 g/litre hydrogen cyanamide)
A2.144

Hydrogen cyanamide as a pure component triggers a 6.5B classification. For the
skin sensitisation profile on the other components in Gro-Chem HC50, refer to
Confidential Appendix 1 Table CA8.

A2.145

Using the mixture rules for classifying formulations containing skin sensitisers
(refer ERMA New Zealand User Guide to HSNO Thresholds and Classifications,
Part VI, page 51 as modified in ERMA Bulletin 48/01 Oct 03), the concentration
limit for triggering a formulation containing at least one skin sensitiser is 0.1%.

A2.146

Gro-Chem HC50 contains > 0.1% hydrogen cyanamide, and triggers a 6.5B
classification.

Hortcare Hi-Break (540 g/litre hydrogen cyanamide)
A2.147

Hydrogen cyanamide as a pure component triggers a 6.5B classification. For the
skin sensitisation profile on the other components in Hortcare Hi-Break, refer to
Confidential Appendix 1 Table CA8.

A2.148

Using the mixture rules for classifying formulations containing skin sensitisers
(refer ERMA New Zealand User Guide to HSNO Thresholds and Classifications,
Part VI, page 51 as modified in ERMA Bulletin 48/01 Oct 03), the concentration
limit for triggering a formulation containing at least one skin sensitiser is 0.1%.

A2.149

Hortcare Hi-Break contains > 0.1% hydrogen cyanamide, and triggers a 6.5B
classification.

TreeStarT (520 g/litre hydrogen cyanamide)
A2.150

Hydrogen cyanamide as a pure component triggers a 6.5B classification. For the
skin sensitisation profile on the other components in TreeStarT, refer to
Confidential Appendix 1 Table CA8.

A2.151

Using the mixture rules for classifying formulations containing skin sensitisers
(refer ERMA New Zealand User Guide to HSNO Thresholds and Classifications,
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Part VI, page 51 as modified in ERMA Bulletin 48/01 Oct 03), the concentration
limit for triggering a formulation containing at least one skin sensitiser is 0.1%.
A2.152

TreeStarT contains > 0.1% hydrogen cyanamide, and triggers a 6.5B
classification.

Cyan (530 g/litre hydrogen cyanamide)
A2.153

Hydrogen cyanamide as a pure component triggers a 6.5B classification. For the
skin sensitisation profile on the other components in Cyan, refer to Confidential
Appendix 1 Table CA8.

A2.154

Using the mixture rules for classifying formulations containing skin sensitisers
(refer ERMA New Zealand User Guide to HSNO Thresholds and Classifications,
Part VI, page 51 as modified in ERMA Bulletin 48/01 Oct 03), the concentration
limit for triggering a formulation containing at least one skin sensitiser is 0.1%.

A2.155

Cyan contains > 0.1% hydrogen cyanamide, and triggers a 6.5B classification.

Subclass 6.6: Mutagenicity
Hydrogen Cyanamide
A2.156

Hydrogen cyanamide has been tested for mutagenicity by a range of in vitro and in
vivo methods.

In vitro
A2.157

Hydrogen cyanamide was tested using the Ames test in a number of strains of S.
typhimurium (TA98, TA100, TA1535, TA1537, TA1538) with and without
metabolic activation. In two separate Ames tests, at doses of 10 – 5000 µg/l and
0.02 – 2.54 mg/plate hydrogen cyanamide was found to be negative. In E.Coli
strains (GY4015, GY5027) at doses of 50-5000 µg/l hydrogen cyanamide with and
without metabolic activation also gave negative results. In rat hepatocytes tested at
doses of 5.95 – 143 µg/l hydrogen cyanamide did not induce unscheduled DNA
synthesis. Hydrogen cyanamide was determined not to induce DNA single strand
breaks at doses of 1.3, 13 or 126 mg/l. (Health Council of the Netherlands, 2004)

In vivo
A2.158

In a mouse micronucleus test, Swiss mice (6 males and females per group) were
dosed with hydrogen cyanamide at 0, 10, 49 or 247 mg/kg bw/day for 2
consecutive days. After 24 hours following the last dose it was determined that
there was no increase in the frequency of micronuclei in normochromic and
polychromic bone marrow cells compared with the control. In another
micronucleus test, ICR mice (5 males and females per group) were dosed with
hydrogen cyanamide at 0, 32, 157 or 330 mg/kg bw/day. The results determined
that there were no changes in the incidence of micronuclei in polychromatic
erythrocytes of bone marrow cells at any dose level compared to the control group
(Health Council of the Netherlands, 2004). At the high dose level, mortality was
noted in 2 out of 5 male mice which is consistent with the acute toxicity data
reported in sections A2.24– A2.26.
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A2.159

Based on the in vitro and in vivo studies, hydrogen cyanamide does not trigger a
classification for mutagenicity under the threshold criteria set out in Schedule 4 of
the Hazardous Substances (Minimum Degrees of Hazard) Regulations 2001.

Hi-Cane (520 g/litre hydrogen cyanamide)
A2.160

Neither hydrogen cyanamide nor the components present in the above formulation
of hydrogen cyanamide meet the criteria for classification as a known or presumed
human mutagen or suspected human or known animal mutagen. This formulation
is not classified as a mutagen overall. For the mutagenicity profile on the other
components in Hi-Cane, refer to Confidential Appendix 1 Table CA9.

Breaker (520 g/litre hydrogen cyanamide)
A2.161

Neither hydrogen cyanamide nor the components present in the above formulation
of hydrogen cyanamide meet the criteria for classification as a known or presumed
human mutagen or suspected human or known animal mutagen. This formulation
is not classified as a mutagen overall. For the mutagenicity profile on the other
components in Breaker, refer to Confidential Appendix 1 Table CA9.

Gro-Chem HC50 (530 g/litre hydrogen cyanamide)
A2.162

Neither hydrogen cyanamide nor the components present in the above formulation
of hydrogen cyanamide meet the criteria for classification as a known or presumed
human mutagen or suspected human or known animal mutagen. This formulation
is not classified as a mutagen overall. For the mutagenicity profile on the other
components in Gro-Chem HC50, refer to Confidential Appendix 1 Table CA9.

Hortcare Hi-Break (540 g/litre hydrogen cyanamide)
A2.163

Neither hydrogen cyanamide nor the components present in the above formulation
of hydrogen cyanamide meet the criteria for classification as a known or presumed
human mutagen or suspected human or known animal mutagen. Hortcare HiBreak formulation is not classified as a mutagen overall. For the mutagenicity
profile on the other components in Hortcare Hi-Break, refer to Confidential
Appendix 1 Table CA9.

TreeStarT (520 g/litre hydrogen cyanamide)
A2.163.1 Neither hydrogen cyanamide nor the components present in the above formulation
of hydrogen cyanamide meet the criteria for classification as a known or presumed
human mutagen or suspected human or known animal mutagen. TreeStarT
formulation is not classified as a mutagen overall. For the mutagenicity profile on
the other components in TreeStarT, refer to Confidential Appendix 1 Table CA9.
Cyan (530 g/litre hydrogen cyanamide)
A2.164

Neither hydrogen cyanamide nor the components present in the above formulation
of hydrogen cyanamide meet the criteria for classification as a known or presumed
human mutagen or suspected human or known animal mutagen. This formulation
is not classified as a mutagen overall. For the mutagenicity profile on the other
components in Cyan, refer to Confidential Appendix 1 Table CA9.

Subclass 6.7: Carcinogenicity
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Hydrogen Cyanamide
A2.165

The chronic toxicity/carcinogenicity of hydrogen cyanamide was assessed in two
mammalian species; rats and mice.

A2.166

In unpublished chronic oral toxicity studies (91 weeks) in male and female
Sprague-Dawley Crl:CD BR rats (n=20/sex/group) a NOAEL of 1.0 mg/kg
bw/day was derived with the critical effect being changes in the thyroid.
Information regarding carcinogenicity and the incidences of neoplastic lesions in
organs and tissues were not supplied in this study (Health Council of the
Netherlands, 2004).

A2.167

In unpublished chronic oral toxicity studies (104 weeks) in male and female
Crl:CD-1 mice (n=60/sex/group) a LOAEL of 14 mg/kg bw/day for female mice
was derived based on treatment related lung oedema. A LOAEL of 11 mg/kg
bw/day was derived in male mice based on the effects on the heart and decreased
body weights. With regard to carcinogenicity, female mice displayed a doserelated increase in the incidence of ovarian granulosa-theca cell tumours which
were determined to be statistically significant at the high dose. There is uncertainty
surrounding the incidence of tumours in the control animals which could affect the
statistical significance of the findings. There were no other findings of increased
incidence of tumours in any of the other organs or tissues at any dose level (Health
Council of the Netherlands, 2004).

A2.168

As there were no carcinogenicity findings reported for the rat study, and the
significance of the ovarian granulosa-theca cell tumours is equivocal in the mouse
study as reported (Health Council of the Netherlands, 2004), hydrogen cyanamide
does not trigger a classification for carcinogenicity under the threshold criteria set
out in Schedule 4 of the Hazardous Substances (Minimum Degrees of Hazard)
Regulations 2001.

Hi-Cane (520 g/litre hydrogen cyanamide)
A2.169

Hydrogen cyanamide does not trigger a threshold for carcinogenicity in the pure
form. For the carcinogenicity profile on the other components in Hi-Cane, refer to
Confidential Appendix 1 Table CA9.

A2.170

This formulation is not classified as a carcinogen overall.

Breaker (520 g/litre hydrogen cyanamide)
A2.171

Hydrogen cyanamide does not trigger a threshold for carcinogenicity in the pure
form. For the carcinogenicity profile on the other components in Breaker, refer to
Confidential Appendix 1 Table CA9.

A2.172

This formulation is not classified as a carcinogen overall.

Gro-Chem HC50 (530 g/litre hydrogen cyanamide)
A2.173

Hydrogen cyanamide does not trigger a threshold for carcinogenicity in the pure
form. For the carcinogenicity profile on the other components in Gro-Chem HC50,
refer to Confidential Appendix 1 Table CA9.

Application for Reassessment of Hydrogen Cyanamide: Appendices

Page 21 of 79

A2.174

Neither hydrogen cyanamide nor the components present in the above formulation
of hydrogen cyanamide meet the criteria for classification as a known or presumed
human carcinogen or suspected human or known animal carcinogen.

A2.175

Gro-Chem HC50 is not classified as a carcinogen overall.

Hortcare Hi-Break (540 g/litre hydrogen cyanamide)
A2.176

Hydrogen cyanamide does not trigger a threshold for carcinogenicity in the pure
form. For the carcinogenicity profile on the other components in Hortcare HiBreak, refer to Confidential Appendix 1 Table CA9.

A2.177

Neither hydrogen cyanamide nor the components present in the above formulation
of hydrogen cyanamide meet the criteria for classification as a known or presumed
human carcinogen or suspected human or known animal carcinogen.

TreeStarT (520 g/litre hydrogen cyanamide)
A2.178

Hydrogen cyanamide does not trigger a threshold for carcinogenicity in the pure
form. For the carcinogenicity profile on the other components in TreeStarT, refer
to Confidential Appendix 1 Table CA9.

A2.179

Neither hydrogen cyanamide nor the components present in the above formulation
of hydrogen cyanamide meet the criteria for classification as a known or presumed
human carcinogen or suspected human or known animal carcinogen.

Cyan (530 g/litre hydrogen cyanamide)
A2.180

Hydrogen cyanamide does not trigger a threshold for carcinogenicity in the pure
form. For the carcinogenicity profile on the other components in Cyan, refer to
Confidential Appendix 1 Table CA9.

A2.181

Neither hydrogen cyanamide nor the components present in the above formulation
of hydrogen cyanamide meet the criteria for classification as a known or presumed
human carcinogen or suspected human or known animal carcinogen.

A2.182

Cyan is not classified as a carcinogen overall.

Subclass 6.8: Reproductive or Developmental toxicity
Hydrogen Cyanamide
A2.183

In a multigenerational study, 8 week old male (n = 20/group) and female (n =
40/group) Sprague-Dawley rats were orally administered by gavage, doses of
aqueous hydrogen cyanamide at doses 0, 2, 7 or 25 mg /kg bw/day for 70 days and
15 days respectively prior to mating. The F1 generation of male and female
offspring were subsequently treated with 0, 2, 7 or 25 mg/kg bw/day from weaning
to the weaning of the F2 generation. A decrease in the fertility index was observed
at the high dose. In a separate experiment a significant decreased fertility index
was noted when untreated females were mated with males dosed at 25 mg/kg
bw/day. When untreated males were mated with treated females the mated
percentages were not affected. This finding indicated that the decrease in fertility
index in F0 animals was affected by hydrogen cyanamide treatment of males. Rats
that were sacrificed on day 13 of gestation were found to have significantly
decreased body weight gains, number of corpora lutea and number of

Application for Reassessment of Hydrogen Cyanamide: Appendices

Page 22 of 79

implantations obtained at 25 mg/kg bw/day compared with the control group. No
treatment related effects were found in the F1 generation or at the delivery of the
F2 generation. It was suggested based on the review of the original study that the
F1 generation had adapted to the administration of hydrogen cyanamide. F0 males
treated with 25 mg/kg bw/day were found to have reduced relative epididymis and
prostate weights and at 7 mg/kg bw/day relative prostate weights were
significantly reduced compared with the controls. In the high dose group
microscopic examination showed testicular atrophy in 4 out of 20 males. The
parental NOAEL was 7 mg/kg bw/day based on the effects to the reproductive
system, reduced fertility index, and reduced number of implantations and live born
pups in F0 animals at 25 mg/kg bw/day (Health Council of the Netherlands, 2004)
A2.184

In another multigenerational study, 7 week old Crl:CD rats (n=26/sex/group) were
administered hydrogen cyanamide originally at doses 0, 2.5, 7.5 or 30 mg a.i./kg
bw/day but this regime was found to affect food consumption and cause decreases
in body weight and body weight gain and was revised after 12 weeks to levels of
0, 1.25, 3.75 and 15 mg/kg bw/day. However based on the review of this study,
there were methodological flaws which did not allow for the setting of a
NOAEL/LOAEL for maternal or reproductive toxicity (Health Council of the
Netherlands, 2004).

A2.185

The developmental toxicity of hydrogen cyanamide was assessed in the rat
whereby pregnant rats (n=25/group) were given oral (gavage) doses of aqueous
hydrogen cyanamide as doses of 0, 5, 15 or 45 mg/kg bw/day during days 6-15 of
gestation. Maternal toxicity was noted at 5 mg/kg bw/day by a decrease in body
weight gain, and at 15 and 45 mg/kg bw/day by a decrease in food consumption
and body weight. A decrease in the uterus weight of pregnant rats was noted at the
high dose level. The foetuses in dams treated at the high dose displayed a
decreased body weight and an increased incidence of hernia of the diaphragm.
There were visceral abnormalities in foetuses at the high dose, as noted from gross
and microscopic examination. The LOAEL for maternal toxicity was 5 mg/kg
bw/day. No NOAEL was determined. For developmental toxicity the NOAEL was
15 mg/kg bw/day (Health Council of the Netherlands, 2004) .

A2.186

Developmental toxicity of hydrogen cyanamide was also assessed in the rabbit.
Pregnant New Zealand white rabbits were administered by gavage doses of 0, 2,
5.9, or 17.6 mg a.i/kg bw/day during days 6 – 19 of gestation. Animals in the high
dose group displayed slightly decreased body weights, non statistically significant
increases in early resorptions, dead foetuses, or post implantation loss and a
statistically significant decrease in live foetuses. Foetuses of dams treated with the
high dose 17.6 mg cyanamide/kg bw/day had non statistically significant decreases
in body weight. Microscopic examination displayed a significantly increased
incidence in anomalies of the eyes in foetuses at the mid and high doses. Focal
disintegration of the liver structure was demonstrated in the foetuses at the high
dose. The NOAELs derived from this study were 5.9 and 2 mg/kg bw/day for
maternal and developmental toxicity respectively (Health Council of the
Netherlands, 2004) .

A2.187

In an unpublished subchronic oral study in male and female beagle dogs (n =
4/sex/group) were administered by gavage aqueous solutions of hydrogen
cyanamide at doses of 0, 0.6, 2 or 6 mg a.i./kg bw/day for 90 days. No mortality
occurred during the study. Statistically significant changes that occurred included
a decrease in thyroxine (T4) levels in male dogs at 6 mg a.i./kg bw/day. At 6 and 2
mg a.i./kg bw/day, male dogs had significant reduced serum ASAT activities and
significantly increased serum ALAT activities. Male dogs displayed significant
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decreases in blood cell parameters (6 mg a.i./kg bw/day, haemoglobin,
haematocrit, erythrocyte and reticulocyte counts; 2 mg a.i./kg bw/day, platelet
counts). Monocyte counts were determined to be significantly decreased in female
and male dogs at 2 mg a.i./kg bw/day and male dogs at 6 mg a.i./kg bw/day.
Decreased but not statistically significant absolute and relative testicular weights
were found at 6 mg a.i./kg bw/day. At all dose levels in a dose related manner,
atrophy of testicular tubuli, reduced spermatogenesis or reduced spermatocyte
counts in the epididymis were noted. The LOAEL in this study was derived to be
0.6 mg/kg bw/day based on testicular effects in dogs (Health Council of the
Netherlands, 2004) . No NOAEL was determined.
A2.188

Another unpublished subchronic oral study focussed on the testicular effects in
beagle dogs (n = 4/group). Aqueous hydrogen cyanamide was administered 0, 0.6
and 6 mg a.i. kg bw day for 13 weeks. At the high dose, absolute and relative
testicular weights were significantly decreased in 2 out of 4 animals. Under
macroscopic examination, enlarged cervical lymph nodes in 3 out of 4 animals at 6
mg/kg bw/day and 1 out 4 animals at 0.6 mg/kg bw/day were noted. Microscopic
examination displayed reduced atrophy and necrosis of germ epithelial cells and a
reduced spermatocyte count in the epididymis. The NOAEL for this study was 0.6
mg/kg bw/day (Health Council of the Netherlands, 2004) .

A2.189

In another unpublished chronic study in beagle dogs, hydrogen cyanamide (50%
aqueous solution) was administered by gavage at dose levels of 0, 0.1, 0.5 or 2.5
mg a.i/kg bw/day and of 0, 0.2, 1, and 5 mg a.i. kg bw day continuously for the
first 2 weeks and the subsequent 50 weeks respectively. No mortality was
observed. Observations in the high dose animals were tremor, salivation and
reduced bodyweight gain versus the controls. In high dose males, leucocyte counts
were significantly decreased and monocyte counts were significantly increased. In
males administered 1 mg/a.i. kg bw/day leucocyte counts were significantly
depressed. Mean corpuscular haemoglobin (MCHC) was significantly decreased at
5 and 1 mg/a.i. kg bw/day in males and females. At the high dose, serum T4 was
significantly decreased in males, serum creatinine, uric acid and calcium in
females and serum albumin in both males and females. Significant increases in
relative thyroid and parathyroid weights were found in females. Microscopic
examination found extramedullary haematopoiesis in the spleen , thymus atrophy,
chronic inflammation of the testes, hypo- and aspermatogenesis, hypospermia, and
immature sperm in the epididymis in the male dogs. Enlarged and pale spleens
were noted in females and pigmentation of liver (Kupffer) cells and little stones in
the gall bladder in both sexes at 5 mg/kg bw/day. At 1 mg/a.i. kg bw day, only
immature sperm were observed in 1 out of 4 dogs. The NOAEL for this study was
0.2 mg/kg bw/day based on a critical effect on the male reproductive system
(immature sperm) at 1.0 mg/kg bw/day (Health Council of the Netherlands, 2004).

A2.190

Based on the review of hydrogen cyanamide (Health Council of the Netherlands,
2004) the key reproductive effect of hydrogen cyanamide was noted in the
subchronic and chronic studies in dogs, to be the effects on the reproductive
system in the male dog. These effects were noted in three studies in beagles, at
dose ranges from 0.6 to 6 mg/kg bw/day for 13 weeks and 0.2 to 5.0 mg/kg
bw/day for 52 weeks and included effects such as chronic inflammation of the
testes, atrophy of testicular tubuli, atrophy and necrosis of germ epithelium cells,
hypo- and aspermatogenesis and reduced spermatocyte counts and immature
sperm in the epididymides. Effects on the male reproductive system were also
noted in the rat multigeneration reproductive toxicity study which showed at 25
mg/kg bw/day, a decreased fertility rate and testicular atrophy.
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A2.191

Hydrogen cyanamide was found to have effects on the male reproductive system
in rats and a non rodent species (the dog), although the effects appear more
marked in the dog. 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, as noted in A2.183. Furthermore, there is evidence of
teratogenicity in rabbits whereby the maternal NOEL (5.9 mg/kg bw/day)
exceeded the developmental toxicity NOEL (2 mg/kg bw/day).

A2.192

Under the threshold criteria set out in Schedule 4 of the Hazardous Substances
(Minimum Degrees of Hazard) Regulations 2001 hydrogen cyanamide is classified
as a 6.8B Reproductive or Developmental toxicant.

Hi-Cane (520 g/litre hydrogen cyanamide)
A2.193

Hydrogen cyanamide as a pure component triggers a 6.8B classification. For the
reproductive/developmental toxicity profile on the other components in Hi-Cane,
refer to Confidential Appendix 1 Table CA9.

A2.194

None of the other components present in the above formulation of hydrogen
cyanamide meet the criteria for classification as a known or presumed human
reproductive or developmental toxicant or suspected human reproductive or
developmental toxicant.

A2.195

Using the mixture rules for classifying formulations containing
reproductive/developmental toxicants (refer ERMA New Zealand User Guide to
HSNO Thresholds and Classifications, Part VI, page 51), the concentration limit
for triggering a formulation containing at least one reproductive/developmental
toxicant is 0.1%.

A2.196

Hi-Cane contains > 0.1% hydrogen cyanamide, and triggers a 6.8B classification.

Breaker (520 g/litre hydrogen cyanamide)
A2.197

Hydrogen cyanamide as a pure component triggers a 6.8B classification. For the
reproductive/developmental toxicity profile on the other components in Breaker,
refer to Confidential Appendix 1 Table CA9.

A2.198

None of the other components present in the above formulation of hydrogen
cyanamide meet the criteria for classification as a known or presumed human
reproductive or developmental toxicant or suspected human reproductive or
developmental toxicant.

A2.199

Using the mixture rules for classifying formulations containing
reproductive/developmental toxicants (refer ERMA New Zealand User Guide to
HSNO Thresholds and Classifications, Part VI, page 51), the concentration limit
for triggering a formulation containing at least one reproductive/developmental
toxicant is 0.1%.

A2.200

Breaker contains > 0.1% hydrogen cyanamide, and triggers a 6.8B classification.

Gro-Chem HC50 (530 g/litre hydrogen cyanamide)
A2.201

Hydrogen cyanamide as a pure component triggers a 6.8B classification. For the
reproductive/developmental toxicity profile on the other components in Gro-Chem
HC50, refer to Confidential Appendix 1 Table CA9.
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A2.202

Using the mixture rules for classifying formulations containing
reproductive/developmental toxicants (refer ERMA New Zealand User Guide to
HSNO Thresholds and Classifications, Part VI, page 51), the concentration limit
for triggering a formulation containing at least one reproductive/developmental
toxicant is 0.1%.

A2.203

Gro-Chem HC50 contains > 0.1% hydrogen cyanamide, and triggers a 6.8B
classification. Although one of the impurities triggers a 6.8B classification, this
does not affect the overall classification of these formulations.

Hortcare Hi-Break (540 g/litre hydrogen cyanamide)
A2.204

Hydrogen cyanamide as a pure component triggers a 6.8B classification. For the
reproductive/developmental toxicity profile on the other components in Hortcare
Hi-Break, refer to Confidential Appendix 1 Table CA9.

A2.205

Using the mixture rules for classifying formulations containing
reproductive/developmental toxicants (refer ERMA New Zealand User Guide to
HSNO Thresholds and Classifications, Part VI, page 51), the concentration limit
for triggering a formulation containing at least one reproductive/developmental
toxicants is 0.1%.

A2.206

Hortcare Hi-Break contains > 0.1% hydrogen cyanamide, and triggers a 6.8B
classification.

TreeStarT (520 g/litre hydrogen cyanamide)
A2.207

Hydrogen cyanamide as a pure component triggers a 6.8B classification. For the
reproductive/developmental toxicity profile on the other components in TreeStarT,
refer to Confidential Appendix 1 Table CA9.

A2.208

Using the mixture rules for classifying formulations containing
reproductive/developmental toxicants (refer ERMA New Zealand User Guide to
HSNO Thresholds and Classifications, Part VI, page 51), the concentration limit
for triggering a formulation containing at least one reproductive/developmental
toxicants is 0.1%.

A2.209

TreeStarT contains > 0.1% hydrogen cyanamide, and triggers a 6.8B
classification.

Cyan (530 g/litre hydrogen cyanamide)
A2.210

Hydrogen cyanamide as a pure component triggers a 6.8B classification. For the
reproductive/developmental toxicity profile on the other components in Cyan,
refer to Confidential Appendix 1 Table CA9.

A2.211

Using the mixture rules for classifying formulations containing
reproductive/developmental toxicants (refer ERMA New Zealand User Guide to
HSNO Thresholds and Classifications, Part VI, page 51), the concentration limit
for triggering a formulation containing at least one reproductive/developmental
toxicant is 0.1%.

A2.212

Cyan contains > 0.1% hydrogen cyanamide, and triggers a 6.8B classification.
Although one of the impurities triggers a 6.8B classification, this does not affect
the overall classification of this formulation.
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Subclass 6.9: Target Organ/Systemic Toxicity
Hydrogen Cyanamide
Subacute and Subchronic Studies – Oral, Dermal and Inhalation
A2.213

There have been subacute and subchronic studies conducted via the oral, dermal
and inhalation routes in rats and dogs.

A2.214

An unpublished subchronic oral study was conducted on Sprague-Dawley rats
(n=5/sex/group) whereby aqueous hydrogen cyanamide (50% ai) was administered
at 5, 10, 20, or 40 mg a.i/kg bw/day by gavage for 28 days. Significant
observations noted were a significant decrease in red blood cell parameters
(haemoglobin and haematocrit – both males and females; erythrocyte counts and
mean corpuscular haemoglobin – males only) at the high dose. Monocyte counts
were significantly increased in males. Biochemical parameters (plasma bilirubin,
uric acid) were significantly increased in males at the high dose and at 10 mg
a.i/kg bw/day total protein levels were significantly decreased in males. At the
high dose level relative liver and kidney weights were significantly increased in
both males and females and in the relative brain, thyroid and parathyroid weights
in males. At 20 mg a.i/kg bw/day relative liver and kidney weights were
determined to be significantly increased in male rats only. Significant decreases in
absolute testicular and epididymis weights were found at 20 mg a.i/kg bw/day and
above. At 10 mg a.i/kg bw/day a microscopic examination showed significantly
increased incidence of small, colloid-poor thyroid cells in males. This observation
was also noted in females at the high dose. High dose females also displayed
follicular hyperplasia. Also at 10 mg a.i/kg bw/day there was a dose related
increase in the incidence of bile duct hyperplasia in male rats. The NOAEL for this
study was 5 mg a.i/kg bw/day (Health Council of the Netherlands, 2004) .

A2.215

In a separate unpublished subchronic oral study, Wistar rats (n=10/sex/group)
were administered hydrogen cyanamide at doses of 0,0.5, 1.5 or 4.5 mg a.i./kg
bw/day for 90 days. No mortality occurred and there were no signs of toxicity at
any dose level. At the high dose, erythrocyte counts and relative liver weights
were found to be significantly increased in males and relative thymus weights
were decreased in females. Under, microscopic examination, there was an
increased incidence of small thyroid follicles without colloid and of proliferating
epithelium and interfollicular cells at doses of 1.5 mg a.i./kg bw/day and above.
The NOAEL derived from this study was 0.5 mg/kg bw/day (Health Council of
the Netherlands, 2004) .

A2.216

In a subchronic oral study in Sprague-Dawley rats (n=20/sex/group) an aqueous
solution of hydrogen cyanamide solution was administered at doses of 0, 2, 7 or 25
mg a.i./kg bw/day for 6 months. At 7 mg/kg, body weights were significantly
decreased versus the control group. In liver function tests plasma alkaline
phosphatase and bilirubin were found to be significantly increased in the males
and ALAT activity in females at the high dose. Plasma bilirubin levels in both
males and females were found to be significantly increased at 25 mg/kg and 7
mg/kg bw/day. However, microscopic examination did not display treatment
related hepatic changes compared to the controls. The NOAEL for this study was
determined to be 2 mg/kg bw/day based on body weight changes and liver
function tests (Health Council of the Netherlands, 2004) .

A2.217

In an unpublished subchronic oral study, male and female beagle dogs (n =
4/sex/group) were administered by gavage, aqueous solutions of hydrogen
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cyanamide at dose of 0, 0.6, 2 or 6 mg a.i. kg bw day for 90 days. No mortality
occurred during the study. Statistically significant changes that occurred included
a decrease in thyroxine (T4) levels in male dogs at 6 mg a.i. kg bw day. At 6 and 2
mg a.i. kg bw day, male dogs had significant reduced serum ASAT activities and
significantly increased serum ALAT activities. Male dogs displayed significant
decreases in blood cell parameters (6 mg a.i. kg bw day, haemoglobin,
haematocrit, erythrocyte and reticulocyte counts; 2 mg a.i. kg bw day, platelet
counts). Monocyte counts were determined to be significantly decreased in female
and male dogs at 2 mg a.i. kg bw day and male dogs at 6 mg a.i. kg bw day.
Decreased but not statistically significant absolute and relative testicular weights
were found at 6 mg a.i. kg bw day. At all dose levels in a dose related manner,
atrophy of testicular tubuli, reduced spermatogenesis or reduced spermatocyte
counts in the epididymis were noted. The LOAEL in this study was derived to be
0.6 mg/kg bw/day based on testicular effects in dogs (Health Council of the
Netherlands, 2004).
A2.218

Another unpublished subchronic oral study focussed on the testicular effects in
beagle dogs (n = 4/group). Aqueous hydrogen cyanamide was administered 0, 0.6
and 6 mg a.i. kg bw day for 13 weeks. At the high dose, absolute and relative
testicular weights were significantly decreased in 2 out of 4 animals. Under
macroscopic examination, enlarged cervical lymph nodes in 3 out of 4 animals at 6
mg/kg bw/day and 1 out 4 animals at 0.6 mg/kg bw/day were noted. Microsopic
examination displayed reduced atrophy and necrosis of germ epithelial cells and a
reduced spermatocyte count in the epididymis. The NOAEL for this study was 0.6
mg/kg bw/day. (Health Council of the Netherlands, 2004)

A2.219

In an unpublished dermal study conducted in New Zealand White rabbits
(n=3/sex/group), aqueous cyanamide (50% a.i.) was administered to occluded skin
at a dose of 12.5, 25 or 37.5 mg/a.i kg bw day for 6 hours/day, 5 days/week for 3
weeks. No mortality occurred, but at all doses, weakness and lethargy was noted in
the test animals. Erythema was observed at mid and high doses. At 12.5 mg/kg
bw/day and higher the absolute liver weight was found to be increased in males.
At the high dose, microscopic examination noted kidney congestion, lung
haemorrhages and microcavities in the brain. The LOAEL for systemic changes
was 12.5 mg/a.i kg bw day, no NOAEL was determined (Health Council of the
Netherlands, 2004) .

A2.220

In an unpublished 2 week “nose only” inhalation study, Wistar male and female
rats were exposed to cyanamide aerosols at actual concentrations of 0, 148 (85192), 263 (149-327) or 799 (408-1118) mg/m3 for 6 hours/day, 5 days/week. The
study derived a LOAEL of 148 mg/m3 based on reduced body weight and changes
in the absolute and relative organ weights. However based on the review of this
study it was determined that its validity was suspect as the actual aerosol
concentration was only 5-8% of the nominal concentration. Furthermore, particle
size and distribution were not reported, and macroscopic and microscopic
examination did not include the upper respiratory tract (Health Council of the
Netherlands, 2004). This study has not been taken into account into determining a
classification.
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Chronic Studies
A2.221

The chronic toxicity/carcinogenicity of hydrogen cyanamide was assessed in rats,
mice and dogs.

A2.222

In unpublished chronic oral toxicity studies in male and female Sprague-Dawley
Crl:CD BR rats (n=20/sex/group) a NOAEL of 1.0 mg/kg bw/day was derived
with the critical effect being changes in the thyroid. Information regarding
carcinogenicity and the incidences of neoplastic lesions in organs and tissues was
not supplied in this study (Health Council of the Netherlands, 2004) . This study
has also been reviewed under subclass 6.7 – Carcinogenicity.

A2.223

In unpublished chronic oral toxicity studies in male and female Crl:CD-1 mice
(n=60/sex/group) a LOAEL of 14 mg/kg bw/day for female mice was derived
based on treatment related lung oedema. A LOAEL of 11 mg/kg bw/day was
derived in male mice based on the effects on the heart and decreased body weights
(Health Council of the Netherlands, 2004) . This study has also been reviewed
under subclass 6.7 – Carcinogenicity.

A2.224

A chronic study was conducted in Wistar and Sprague-Dawley rats where groups
of 40 male rats were given intraperitoneal injections of aqueous hydrogen
cyanamide solutions at doses of 0, 8 or 16 mg a.i kg bw day for 1 year. A
statistically significant dose related decrease in body weight was noted in both
strains of rat. In both strains, increased plasma bilirubin levels and decreased
plasma albumin levels and albumin/globulin ratios were found in rats that were
treated with 16 mg a.i kg bw day. No hepatocyte inclusion bodies were noted in
any of the animals (Health Council of the Netherlands, 2004) .

A2.225

In another unpublished chronic study in beagle dogs hydrogen cyanamide (50%
aqueous solution) was administered by gavage at dose levels of 0, 0.1, 0.5 or 2.5
mg a.i. kg bw day and of 0, 0.2, 1, and 5 mg a.i. kg bw day continuously for the
first 2 weeks and the subsequent 50 weeks respectively. No mortality was
observed. Observations in the animals were tremor, salivation and reduced
bodyweight can versus the controls. In high dose males, leucocyte counts were
significantly decreased and monocyte counts were significantly increased. In
males administered 1 mg a.i. kg bw day leucocyte counts were significantly
depressed. Mean corpuscular haemoglobin (MCHC) was significantly decreased at
5 and 1 mg a.i. kg bw day in males and females. At the high dose, serum T4 was
significantly decreased in males, serum creatinine, uric acid and calcium in
females and serum albumin in both males and females. Significant increases in
relative thyroid and parathyroid weights were found in females. Microscopic
examination found extramedullary haematopoiesis in the spleen , thymus atrophy,
chronic inflammation of the testes, hypo- and aspermatogenesis, hypospermia, and
immature sperm in the epididymis in the male dogs. Enlarged and pale spleens
were noted in females and pigmentation of liver (Kupffer) cells and little stones in
the gall bladder in both sexes at 5 mg/kg bw/day. At 1 mg/kg bw/day, there was
only immature sperm observed in 1 out of 4 dogs. The NOAEL for this study was
0.2 mg/kg bw/day based on a critical effect on the male reproductive system
(immature sperm) at 1.0 mg/kg bw/day (Health Council of the Netherlands, 2004)
. This study has also been reviewed under subclass 6.8 –
Reproductive/Developmental toxicity.

A2.226

Based on a review of the above subchronic studies, the most sensitive target
organs were determined to be the male reproductive system (NOAEL, dog, 0.2
mg/kg bw/day, 52 week oral study), the thyroid (NOAEL, rat, 0.5 mg/kg bw/day,
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13 week oral study) and the liver (LOAEL, rabbit 12.5 mg/kg bw/day, 3 week
dermal study) following administration of hydrogen cyanamide.
A2.227

Based on the above chronic studies, the most sensitive target organs were the
thyroid (NOAEL, rat, 1.0 mg/kg bw/day, 91 week oral study) lungs (LOAEL, 14
mg/kg bw, 104 weeks) and the heart (LOAEL, mice, 11 mg/kg bw, 104 weeks)

A2.228

The effects on the male reproductive system have been covered by a 6.8B
classification under Subclass 6.8: Reproductive or Developmental toxicity.

A2.229

Under the threshold criteria set out in Schedule 4 of the Hazardous Substances
(Minimum Degrees of Hazard) Regulations 2001 hydrogen cyanamide is classified
as a 6.9A target organ systemic toxicant, based on effects noted on the thyroid in
subchronic and chronic oral studies in the rat.

Hi-Cane (520 g/litre hydrogen cyanamide)
A2.230

Hydrogen cyanamide as a pure component triggers a 6.9A classification. None of
the other components present in the above formulation of hydrogen cyanamide
meet the criteria for classification as a target organ systemic toxicant. For the
target organ systemic toxicity profile of the other components in Hi-Cane, refer to
Confidential Appendix 1 Table CA9.

A2.231

Using the mixture rules for classifying formulations containing target organ
systemic toxicants (refer ERMA New Zealand User Guide to HSNO Thresholds
and Classifications, Part VI, page 51), the concentration limit for triggering a
formulation containing at least one target organ systemic toxicant is 1%.

A2.232

Hi-Cane contains > 1% hydrogen cyanamide, and triggers a 6.9A classification.

Breaker (520 g/litre hydrogen cyanamide)
A2.233

Hydrogen cyanamide as a pure component triggers a 6.9A classification. None of
the other components present in the above formulation of hydrogen cyanamide
meet the criteria for classification as a target organ systemic toxicant. For the
target organ systemic toxicity profile of the other components in Breaker, refer to
Confidential Appendix 1, Table CA9.

A2.234

Using the mixture rules for classifying formulations containing target organ
systemic toxicants (refer ERMA New Zealand User Guide to HSNO Thresholds
and Classifications, Part VI, page 51), the concentration limit for triggering a
formulation containing at least one target organ systemic toxicant is 1%.

A2.235

Breaker contains > 1% hydrogen cyanamide, and triggers a 6.9A classification.

Gro-Chem HC50 (530 g/litre hydrogen cyanamide)
A2.236

Hydrogen cyanamide as a pure component triggers a 6.9A classification. For the
target organ systemic toxicity profile of the other components in Gro-Chem HC50,
refer to Confidential Appendix 1 Table CA9.

A2.237

Using the mixture rules for classifying formulations containing target organ
systemic toxicants (refer ERMA New Zealand User Guide to HSNO Thresholds
and Classifications, Part VI, page 51), the concentration limit for triggering a
formulation containing at least one target organ systemic toxicant is 1%.
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A2.238

Gro-Chem HC50 contains > 1% hydrogen cyanamide, and triggers a 6.9A
classification.

Hortcare Hi-Break (540 g/litre hydrogen cyanamide)
A2.239

Hydrogen cyanamide as a pure component triggers a 6.9A classification. For the
target organ systemic toxicity profile of the other components in Hortcare HiBreak, refer to Confidential Appendix 1, Table CA9.

A2.240

Using the mixture rules for classifying formulations containing target organ
systemic toxicants (refer ERMA New Zealand User Guide to HSNO Thresholds
and Classifications, Part VI, page 51), the concentration limit for triggering a
formulation containing at least one target organ systemic toxicant is 1%.

A2.241

Hortcare Hi-Break contains > 1% hydrogen cyanamide, and triggers a 6.9A
classification.

TreeStarT (520 g/litre hydrogen cyanamide)
A2.242

Hydrogen cyanamide as a pure component triggers a 6.9A classification. For the
target organ systemic toxicity profile of the other components in TreeStarT, refer
to Confidential Appendix 1 Table CA9.

A2.243

Using the mixture rules for classifying formulations containing target organ
systemic toxicants (refer ERMA New Zealand User Guide to HSNO Thresholds
and Classifications, Part VI, page 51), the concentration limit for triggering a
formulation containing at least one target organ systemic toxicant is 1%.

A2.244

TreeStarT contains > 1% hydrogen cyanamide, and triggers a 6.9A classification.

Cyan (530 g/litre hydrogen cyanamide)
A2.245

Hydrogen cyanamide as a pure component triggers a 6.9A classification. For the
target organ systemic toxicity profile of the other components in Cyan, refer to
Confidential Appendix 1 Table CA9.

A2.246

Using the mixture rules for classifying formulations containing target organ
systemic toxicants (refer ERMA New Zealand User Guide to HSNO Thresholds
and Classifications, Part VI, page 51), the concentration limit for triggering a
formulation containing at least one target organ systemic toxicant is 1%.

A2.247

Cyan contains > 1% hydrogen cyanamide, and triggers a 6.9A classification.

Table 1 – Summary of Toxicity Classifications for Hydrogen Cyanamide Formulations
Formulation

Hi-Cane

Breaker

Gro-Chem
HC50

Hortcare
Hi-Break

Tree StarT

Cyan

6.1C
260#

6.1C
260#

6.1C
250#

6.1C
250#

6.1C
250#

6.1C
250#

Toxicity
Classification
Acute Oral Toxicity
(mg/kg)
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Acute Dermal
Toxicity (mg/kg)

6.1D
1484*

6.1D
1484*

6.1D
1484*

6.1D
1484*

6.1D
1484*

6.1D
1484*

Acute Inhalation
Toxicity (mg/l)

ND

ND

ND

ND

ND

ND

Skin
Irritation/corrosion

6.3A*

6.3A*

6.3A*

6.3A*

6.3A*

6.3A*

Eye
Irritation/corrosion

6.4A*

6.4A*

6.4A*

6.4A*

6.4A*

6.4A*

Skin Sensitisation

6.5B#

6.5B#

6.5B#

6.5B#

6.5B#

6.5B#

Reproductive
Toxicity

6.8B#

6.8B#

6.8B#

6.8B#

6.8B#

6.8B#

Target Organ
Systemic Toxicity

6.9A#

6.9A#

6.9A#

6.9A#

6.9A#

6.9A#

Notes to Table 1
# = Based on mixture calculations
* = Based on formulation data
ND = no data available to assess against threshold or insufficient data to assign a classification
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Appendix 3 - Class 9 - Hazardous Properties of
Hydrogen Cyanamide and its Formulations
Data availability
A3.1

Test reports or test report summaries for which data protection has not been
claimed by the data owners have been used by the applicant. The remainder of the
assessment is based on publicly available, secondary sources, in particular the
IUCLID dataset for hydrogen cyanamide (dated 18th Feb 2000). In most cases,
detail about the studies is scant, leading to uncertainty in the assessment of the
hazard and consequent risks of the substances. In the absence of formulation test
data, the HSNO mixture rules (ERMA, 2001) have been applied to determine the
hazard profile of hydrogen cyanamide formulations.

A3.2

The major data gaps are listed at the end of each section. These listings are not
exhaustive and if all the data gaps listed were filled, the data package would still
be less extensive than would be expected for a thorough assessment of a new
pesticide active ingredient.

Environmental Metabolism
Environmental Metabolism Pathways – aquatic
A3.3

No studies are available on the degradation pathway of hydrogen cyanamide in
water.

Environmental Metabolism Pathways – soil
A3.4

Chemically, cyanamide belongs to the class of nitriles. Enzymes that hydrate the
nitrile group to the corresponding amide, nitrile hydratases, are frequently found in
bacteria. Enzymatic activity in extracts of a soil fungus, Myrothecium verrucaria,
hydrates the nitrile group of cyanamide with formation of urea (Maier-Greiner et
al., 1991). The rate of this reaction in soil is not known.

A3.5

The following figures show cyanamide degradation pathways in soil. In Figure 1,
Myrothecium verrucaria has been identified as being able to initiate the pathway,
but other organisms may be involved and others will carry out later steps. Figure
2 relates to calcium cyanamide. The first hydrolysis step produces hydrogen
cyanamide. The rate of this reaction is not known and therefore the relevance of
this pathway cannot be determined.
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Figure 1

(Kang, date unknown)

Figure 2

(Klasse, date unknown)

Environmental Metabolism Pathways – plants
A3.6

The summary of one study has been made available that describes the metabolic
fate of 14C-hydrogen cyanamide in grapes (Vitis vinifera, v. Thompson Seedless)
(ABC, date unknown). Young grape leaves were detached and labelled via the cut
petiole with 14C-hydrogen cyanamide then left to metabolize in the light for 24 h.
The leaves were extracted and fractionated by ion-exchange chromatography.
Products of hydrogen cyanamide metabolism included significant quantities of
radiolabeled carbon dioxide, glucose, fructose, sucrose, cellulose, malic acid and
one unidentified amine-type compound. It is noted that hydrogen cyanamide is
sprayed onto kiwifruit prior to the emergence of leaves and plant metabolism may
be different under such conditions.
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Subclass 9.1: Aquatic Fate and Effects
Aquatic Fate
Rates of Abiotic Degradation
A3.7

An aqueous photolysis study was conducted with 20 ug/ml 14C-cyanamideat pH7
and pH5 under a xenon arc lamp for 30 days and showed half-lives of 39 and 29
days. In the dark half-lives were greater than 100 d (California EPA, 1993). The
online database HSDB (2005), states that ‘cyanamide may slowly dimerize in
basic waters of pH 8-10 but it is stable under neutral and slightly acidic
conditions’. In the absence of rate information, no degradation by hydrolysis or
photolysis has been assumed.

Biodegradation
A3.8

The biodegradation of hydrogen cyanamide has been investigated in several
studies. Four tests using an OECD 301 methodology have been reported. The
results of these tests may be used to determine whether a substance is rapidly
degradable. Such information is used to attribute a HSNO 9.1 classification,
although in the absence of acceptable data, persistence is assumed. The results of
the tests are shown in Table 2.

Table 2: Biodegradation of hydrogen cyanamide
Method

Innoculum*

Test
concentration
1 mg/l

Result

301B,
Modified
Sturm Test
(CO2
evolution)

Activated
sludge

301B,
Modified
Sturm Test
(CO2
evolution)

Activated
sludge

15 mg/l

100%
after 13 d

60%

301 E
Modified
OECD
Screening Test
301 E
Modified
OECD
Screening Test

Activated
sludge

14.7 mg/l

0% after
28 d

70%

Activated
sludge

29.4 mg/l

0% after
28 d

70%

100%
after 13 d

Pass
rate**
60%

Notes

Reference

Degradation
occurred only
when
cyanamide
provided the
only source of
nitrogen
Degradation
occurred only
when
cyanamide
provided the
only source of
nitrogen

IUCLID,
2000

Van der
Hoek &
Hantsveit,
1988
Van der
Hoek &
Hantsveit,
1988

* The method used for these studies is given as 301B and 301E, which use nonadapted inocula. This is not stated in the summaries of the studies, but has been
assumed.
** % degradation needed to conclude a substance is rapidly biodegradable
A3.9

The study in which hydrogen cyanamide is reported to have degraded, states that
this only occurs if hydrogen cyanamide is the sole source of nitrogen. The OECD
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guidelines (OECD, 1992) state that ‘mineral media are prepared from stock
solutions of appropriate concentrations of mineral components, namely, potassium
and sodium phosphates plus ammonium chloride, calcium chloride, magnesium
sulphate and iron (III) chloride. Since only a very small inoculum, containing low
concentrations of trace elements and growth factors, is used in the Modified
OECD Screening method (301 E), the medium for this test may need to be fortified
with additional compounds. The details of the stock solutions of mineral salts,
trace elements and growth factors and the proportions used are given under the
headings for the separate tests’. Consequently, there is nothing in the guideline
that would suggest this test should not be considered valid and the test result is
therefore accepted.
A3.10

In general, a pass level in a ready biodegradation study is indication of rapid
degradation in most environments. Consequently, hydrogen cyanamide is
considered rapidly degradable. Nevertheless, in the field, other sources of
nitrogen will be available that will potentially reduce the rate of degradation.

A3.11

An MSDS provided for Hi-Cane reports that the product is not readily
biodegradable. Ready biodegradation is a concept irrelevant to mixtures, but it
seems likely that this statement relates to hydrogen cyanamide. In the absence of
detailed information on the study from which this conclusion is drawn, the Agency
cannot evaluate this conclusion.

A3.12

No data have been provided on the anaerobic degradability of hydrogen
cyanamide. An MSDS provided for Hi-Cane states that under anaerobic
conditions such as water saturated soils, degradation to urea occurs, but more
slowly than under aerobic conditions and via a different pathway. Anaerobic
degradation is not taken into account in determining the hazard classification or
risk of pesticides, but degradation in anaerobic, water-saturated soils and
sediments is expected to be slower than in aerobic environments.

A3.13

A study was performed to determine the fate of 14C-labelled hydrogen cyanamide
in two water-sediment systems, set up with water/sediment from a ditch and a lake
near Wageningen (BCO, 1988). After 10 d, the distribution of 14C among
CO2:water:sediment was 60:22:2-3 (15-16% unaccounted for) and 41:45:13-14 in
the ditch and water systems respectively. The data indicate a high degree of
degradation with little sorption to sediment.

Bioconcentration
A3.14

The bioconcentration potential of hydrogen cyanamide has not been measured.
On the basis of a measured log Kow value of -0.82 (RCC NOTOX, 1988) the
bioconcentration is expected to be very low.

Most significant data gaps - fate



There are no data on the hydrolysis of hydrogen cyanamide.



The data available on the biodegradation of hydrogen cyanamide are scant.
The assumption of rapid biodegradability is based on a study for which only
the summary is available and around which there is significant uncertainty.
Provision of high quality ready biodegradability data would significantly
reduce the uncertainty in this assessment. In the absence of such data two
risk assessment scenarios have been examined, one based on hydrogen
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cyanamide being rapidly degradable and the other based on it being
inherently bioidegradable (refer paragraphs 4A10.4 and 4A10.6 to 4A10.8 ).



Full study reports for the sediment degradation studies should be provided, to
enable more accurate modelling of expected environmental concentrations.

Aquatic Effects
Acute Toxicity
A3.15

A summary of the aquatic ecotoxicity data is presented in Table 3 below.
Information on the composition of the test substance used in each test is not
available, other than the concentration of active ingredient. In general, the results
have been expressed in terms of active ingredient content, but for those study
results marked in the table below with an asterisk, the summaries available are too
scant to be clear whether the result is expressed in terms of active ingredient or
formulation.
Table 3: Aquatic Ecotoxicity Data
Test species

Endpoint

Result

Unit

Test substance

Reference

Fish
Cyprinus carpio
(common carp)

96 h LC50

87*

mg a.i./l

Aqueous hydrogen
cyanamide

IUCLID, 2000

Lepomis macrochirus
(bluegill)

96 h LC50

44

mg a.i./l

LH21,810A,
(aqueous cyanamide
solution).

ABC, 1985

Salmo gairdneri
(rainbow trout)

96 h LC50

90

mg a.i./l

LH21,810A,
(aqueous cyanamide
solution).

ABC, 1985a

Salmo gairdneri
(rainbow trout)

96 h LC50

46

mg a.i./l

Hydrogen cyanamide

Biospherics,
1985

Cyprinodon
variegatus
(sheepshead minnow)

96 h LC50

58

mg a.i./l

Hydrogen cyanamide

USEPA, 2003

48 h EC50

4.4

mg a.i./l

Alzodef which is a
hydrogen cyanamide
formulation

Adema, 1983

Mysidopsis bahia
(mysid shrimp)

96 h LC50

6.3

mg a.i./l

Hydrogen cyanamide

USEPA, 2003

Crassostrea virginica
spat (Eastern oyster)

96 h EC50

2.3

mg a.i./l

Hydrogen cyanamide

USEPA, 2003

Algae
Scenedesmus
subspicatus

72 h EC50

About
2.5*

mg/l

Cyanamide

IUCLID, 2000

Selenastrum

96 h EC50

13.5

mg a.i./l

Aqueous hydrogen

TNO, 1988

Invertebrates
Daphnia magna
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capricornutum

cyanamide

*, the study summary does not make clear whether the result is expressed in terms of active
ingredient or formulation.

A3.16

The toxicity of hydrogen cyanamide has been determined to three freshwater fish
species, Cyprinus carpio (common carp), Lepomis macrochirus (bluegill) and two
tests on Salmo gairdneri (rainbow trout). The tests were performed as static
toxicity tests without analytical monitoring of the test substance concentration.
The 96 h LC50 values were 87 mg/l (C. carpio), 44 mg/l (L. macrochirus)and 90
mg/l and 46 mg/l (S. gairdneri). The value of 44 mg/l will be taken forward into
the risk assessment.

A3.17

The result of one study is available in which the toxicity of hydrogen cyanamide to
a brackish/saltwater fish species, Cyprinodon variegatus (sheepshead minnow),
was determined (USEPA, 2003). The 96 h LC50 value was 58 mg/l.

A3.18

The toxicity of hydrogen cyanamide to one crustacean species, Daphnia magna
was determined in a test performed without analytical confirmation of the test
substance concentration. The 48 h EC50 value was 4.4 mg a.i./litre. This value
will be taken forward into the risk assessment.

A3.19

The result of one study to evaluate the toxicity of hydrogen cyanamide to a
saltwater crustacean Mysidopsis bahia (opossum shrimp) is available (USEPA,
2003). The 96 h LC50 was determined to be 6.3 mg/l.

A3.20

USEPA (2003) contains a summary of a study to determine the toxicity of
hydrogen cyanamide to spat of the saltwater mollusc Crassostrea virginica
(eastern oyster). The 96 h LC50 was determined to be 2.3 mg/l. This value will be
taken forward into the marine risk assessment.

A3.21

The toxicity of hydrogen cyanamide has been determined to two algal species,
Scenedesmus subspicatus and Selenastrum capricornutum. Summary details of
the test with S. capricornutum have been made available. The test was performed
with analytical confirmation of the test concentrations which showed
concentrations varying from 70-113% of nominal concentration at the start of the
test, and 58-107% of nominal concentration at the end. The average concentration
is not apparent from the summary available. Effect concentrations are presented in
terms of nominal concentrations. The 96 h EC50 was 13.5 mg/l (95% C.I. 12.714.4 mg/l), the NOEC was 1.0 mg/l, the EC10 was 5.6 mg/l. It is not clear whether
this is an EbC50 value or an ErC50 value. The test with S. subspicatus appears to
have been performed without analytical confirmation of the test substance
concentration. No details of the test methodology are available. The 72 h EC50
value was given as about 2.5 mg/l. Given the lack of detail of the test with S.
subspicatus, the value of 13.5 mg/l derived in the test with S. capricornutum will
be taken forward to the risk assessment.

A3.22

The toxicity of hydrogen cyanamide to micro-organisms has been evaluated in
several tests:
 Activated sludge test performed according to ISO DIS 9509 (IUCLID, 2000).
A 4 h EC50 of 7.3 mg/l was derived, and 4 h EC20 of 3.1 mg/l.
 Toxicity to Photobacterium phosphoreum was assessed in a photoluminescence
test and a 30 min EC50 of 1 mg/l was derived (IUCLID, 2000).
 Toxicity to Pseudomonas putida was determined in a growth inhibition test. A
19 h EC10 of 157 mg/l was determined and an EC50 of 283 mg/l (95%
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confidence interval of 263-304 mg/l) [Hanstveit & Pullens 1988]. In a
second study, a 16 h EC50 of 100 mg/l was determined, a 16 h EC10 of 24
mg/l.
A3.23

The results of the activated sludge test showing a 4 h EC50 of 7.3 mg/l suggest
that some of the concentrations used in the ready biodegradation studies may have
been sufficiently high as to have been inhibitory.

A3.24

A summary of a single 21 day study on the toxicity of aqueous cyanamide solution
to Oncorhynchus mykiss (rainbow trout) is available (IUCLID, 2000). The 21 day
LC50 was determined to be 12 mg/l. Although this test is substantially longer than
standard acute toxicity tests, in the absence of more detail, this test cannot be
considered a chronic toxicity test.

Chronic Toxicity
A3.25

The result of a 21 day reproduction study with Daphnia magna is available
(USEPA, 2003). A NOEC of 0.1 mg/l was determined, LOEC 0.21 mg/l. No
further details are available. This result will be taken forward to the risk
assessment.

A3.26

The result of a 96 day lifecycle study with L. macrochirus (bluegill) is available
(USEPA, 2003). The lowest concentration tested, 0.51 mg/l caused effects
(NOEC < 0.51 mg/l). No further details are available. This result will be taken
forward to the risk assessment.

Classification of hydrogen cyanamide
A3.27

The lowest aquatic acute toxicity value of 4.4 mg/l (paragraph A3.18) coupled
with rapid biodegradability and low potential to bioconcentrate, trigger a 9.1D
classification for hydrogen cyanamide. Lower acute toxicity values were
available (S. subspicatus, about 2.5 mg/l; C. virginica, 2.3 mg/l), but were rejected
due to lack of information on the studies and the use of marine toxicity data
respectively. If these values had been used the classification derived for hydrogen
cyanamide would still have been 9.1D.

Most significant data gaps – aquatic toxicity
A3.28

Full study reports for all studies listed above, except the study with D. magna for
which the full study report has been made available already.

Classification of hydrogen cyanamide formulations
A3.29

The aquatic toxicity classification of all hydrogen cyanamide formulations
considered in this application is driven by that of hydrogen cyanamide. The
classifications of the components are shown in Confidential Appendix 1 table
CA10. Given that hydrogen cyanamide is rapidly biodegradable and has a low
potential to bioconcentrate, the toxicity of the hydrogen cyanamide formulations is
determined by the additivity formula (ERMA, 2001).

A3.30

The additivity formula is:
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Calculated LD50 


A3.31

100% mixture
 % Component

 LD50 Component





The estimated aquatic toxicity of all the formulations considered in this
reassessment, triggers a classification of 9.1D.

Sub-class 9.2 Soil Fate and Effects
Fate
A3.32

A translation of a summary of degradation studies with 3 soils has been provided
(SKW Trostberg, 1988). Soils were adjusted to 40% water holding capacity prior
to use. Two loamy soils with 1.1% and 2.2% organic carbon showed hydrogen
cyanamide half lives of 1-3 d. Degradation in a sandy soil with 0.48% organic
carbon was slower, with a half-life of 6-12 days. Soil types in the areas in which
hydrogen cyanamide is used are not known, but kiwifruit will grow in a range of
soil types and it is therefore assumed that the slower degradation that occurs in
sandy soils may occur in areas where hydrogen cyanamide is used.

A2.32.1

It is reported in IUCLID that the degradation of hydrogen cyanamide in soil is
rapid and complete and Klasse (date unknown) stated that ‘Hydrogen cyanamide is
completely decomposed in soils within 7 to 14 days to urea and - to a certain
extent - to dicyandiamide’.

A2.32.2

Anaerobic degradation of 14C-cyanamide was investigated in the dark at 25 oC
using a sandy loam soil and gave a half-life of 35 d (California EPA, 1993).

A3.33

No information has been provided on soil adsorption/desorption of hydrogen
cyanamide. Estimates have been made on the basis of a logKow of -0.82 (@ 20
C). Koc has been estimated from this logKow figure using the equation: Koc =
10(0.52 logKow + 1.02) and Kd has been estimated using the equation Kd = Foc x
Koc, where fraction of organic carbon (Foc) is 0.02 kgoc/kgsolid. These equations
and default values are those proposed in TGD (2003) for non-hydrophobic
chemicals. The values derived for hydrogen cyanamide are, Koc = 1.39 and Kd =
0.028. By comparison an online estimate (HSDB, 2005) gives Koc = 2.5.

A3.34

Leaching studies have been performed with three standard soils and have been
reported to show hydrogen cyanamide has low mobility, but no further details are
available (IUCLID, 2000). California EPA (1993) report leaching studies using
columns packed with three sandy soils (sand:silt:clay, 89.7:9.1:1.2, 82.7:10.3:7
and 68.1:26.9:5% respectively). After 2 days of continuous elution a maximum of
2.8% of the cyanamide had leached from the columns. Low mobility would not be
expected given the low Kd value, but may reflect rapid degradation.

Effects
A3.35

A 14 d earthworm toxicity test with a formulation of calcium cyanamide has been
performed, but no further details have been received (Haque & Ebing, 1983).

A3.36

Effects on soil nematodes were determined in laboratory tests in which hydrogen
cyanamide was mixed with soil at concentrations of 100-300 mg/kg. A soil
concentration of 100 mg/kg, the highest concentration that would be used to
classify a chemical, populations of reniform nematodes were unaffected after 2
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weeks and slightly reduced after 2 months. At 100 mg/kg, microbivorous
nematodes showed a slight decrease after 2 weeks and a large increase after 2
months (Rodriguez-Kabana et al, 2003). These data are insufficient to classify
hydrogen cyanamide for effects on the soil fauna.
A3.37

Klasse (date unknown), states that hydrogen cyanamide acts as a non-persistent
herbicide and controls slugs and snails.

A3.38

Klasse (date unknown), states that hydrogen cyanamide has strong fungicidal
properties, inhibiting growth and sporulation of many pathogenic fungi.

A3.39

MSDS and product labels for hydrogen cyanamide formulations indicate that some
plant species may be particularly sensitive including evergreen species, Casuarina
species, lemons, tamarillos and gum trees. The nature of the effects is not known.

A3.40

The classifications of the components of hydrogen cyanamide formulations are
shown in Confidential Appendix 1, Table CA10.

Most significant data gaps – soil



Effects of hydrogen cyanamide on soil microbial function.



Effects on soil nitrogen transformation.



Effects on carbon mineralization.



Acute toxicity to earthworms.



Phytotoxicity

Classification of hydrogen cyanamide formulations
A3.41

Data on the soil toxicity of some of the components of hydrogen cyanamide
formulations are available, but not on hydrogen cyanamide itself. The
classifications of the components are shown in Confidential Appendix 1, Table
CA10. In the absence of data on hydrogen cyanamide soil toxicity it is not possible
to derive a soil toxicity classification for hydrogen cyanamide formulations. No
classification is applied for all the formulations considered in this reassessment.

Sub-class 9.3 Terrestrial vertebrates
A3.42

A summary of the bird toxicity data is presented in Table 4.
Table 4: Bird Toxicity Data
Test species

Dosing

Endpoint

Result

Units

Colinus
virginianus
(bobwhite
quail)
Colinus
virginianus
(bobwhite
quail)

Singledose
oral

LD50

350
(combined
sexes)

mg/kg
bw

Dietary

8 d LC50

>5000

ppm
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Test
substance
Aqueous
hydrogen
cyanamide

Reference

Aqueous
hydrogen
cyanamide

Hazleton,
1985b

Hazleton,
1985a
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Anas
platyrhynchos
(mallard duck)

Dietary

8 d LC50

>5000

ppm

Aqueous
hydrogen
cyanamide

Hazleton,
1985

A3.43

A single dose hydrogen cyanamide toxicity study was performed with bobwhite
quail (Colinus virginianus). The birds were observed for 14 d after dosing.
Combining data for male and female birds, an LD50 of 350 mg/kg body weight
was determined (95% confidence limits of 290-340 mg/kg). It was reported that
most birds behaved and appeared normal although some birds that died exhibited
brief periods of hypoactivity and prostration just before death. Body-weights and
feed consumptions of birds dosed with test material were depressed during the first
week post-dose but returned or were returning to normal by the end of the second
week.

A3.44

A second study with bobwhite quail (Colinus virginianus) examined the dietary
toxicity of hydrogen cyanamide. The 8 day dietary LC50 exceeded 5000 ppm.
Body-weight gain and feed consumption were not affected and no other signs of
toxicity were observed.

A3.45

The dietary toxicity of hydrogen cyanamide to mallard (Anas platyrhynchos) was
determined. The 8 day dietary LC50 exceeded 5000 ppm. Body-weight gain and
feed consumption were affected during the treatment period but began returning to
normal during the 3 d withdrawal period. No other signs of toxicity were noted.

A3.46

No avian reproduction data have been identified.

A3.47

The toxicity of hydrogen cyanamide to mammals is summarised in Table 1. The
lowest acceptable acute oral toxicity figure is 125 mg/kg bw derived in a study
with rats.

A3.48

Mammals showed greater sensitivity to hydrogen cyanamide than birds. The
mammalian acute toxicity LD50 of 125 mg/kg bw triggers a 9.3B classification for
hydrogen cyanamide.

A3.49

The classifications of the components of hydrogen cyanamide formulations are
shown in Confidential Appendix 1,Table CA10.

A3.50

Most significant data gaps – terrestrial vertebrates

 Full study reports for the above mentioned studies.
 Bird reproduction studies.
Classification of hydrogen cyanamide formulations
A3.51

The terrestrial vertebrate toxicity classification of all hydrogen cyanamide
formulations is driven by that of hydrogen cyanamide. For consistency with the
mammalian toxicity calculation, estimates of the terrestrial vertebrate toxicity of
hydrogen cyanamide formulations have been made using the additivity formula.
The classification for all formulations considered in this reassessment is 9.3B.
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Sub-class 9.4 Terrestrial invertebrates
A3.52

A3.53

USEPA (2003) lists a 96 h LD50 to adult honey bees (Apis melifera) of 36.2
ug/bee.
Feeding, direct spray, residual effect and respiration studies have been performed
to determine the toxicity of Alzodef (52% hydrogen cyanamide formulation) to
honeybees. All studies were performed as limit studies except the feeding study.
In these limit studies the exposure concentration cannot be determined. In the
respiration study, cardboard cages with holes in the bottom were placed over Petri
dishes containing a 20% solution of Alzodef (110 g/l). Bees were placed in the
cage. Effects were less than 50%. In the residual effect study, filter papers were
soaked with the 110 g/l Alzodef solution, allowed to air dry and then placed in the
cages. All the bees died within 1 day. In the overspray study the bees were
sprayed through the cages with a 110 g/l Alzodef solution until they were
completely and uniformly wet. All the bees died within 1 day. In the feeding
study the consumption of groups of 10 bees of a solution containing sugar and
Alzodef was measured. The approximate weight of food consumed per bee
averaged about 25 mg in the control treatment and the 0.1% Alzodef and 0.5%
Alzodef treatments, but was reduced to about 18 mg/bee in the 1% Alzodef
treatment. These doses correspond to:
 0.19 mg Alzodef/bee, 0.098 mg hydrogen cyanamide/bee in those bees
fed a 1% solution
 0.5 mg Alzodef/bee, 0.026 mg hydrogen cyanamide/bee in those bees fed
a 0.5% solution
 0.025 mg Alzodef, 0.013 mg hydrogen cyanamide/bee in those bees fed a
0.1% solution.
Mortality was 100%, 97% and 42% among the bees fed the 1%, 0.5% and 0.1%
solutions respectively (Biochem, 1991). The LD50 from this study would be slightly
greater than 0.013 mg hydrogen cyanamide/bee. This is the value that will be taken
forward for classifying hydrogen cyanamide formulations.

A3.54

Data are not available on any of the components of the hydrogen cyanamide
formulations other than hydrogen cyanamide itself.

A3.55

MSDS for Hi-Cane indicate that the product is toxic to bees, and spray should not
contact plants in flower if they are likely to be contacted by bees.

A3.56

The classifications of the components of hydrogen cyanamide formulations are
shown in Confidential Appendix 1, Table CA10.

A3.57

Most significant data gaps – terrestrial invertebrates



Higher tier bee toxicity tests (caged or field trials) – See risk assessment
section.



Effects on non-target terrestrial arthropods, for example, parasitoid wasps,
predatory mites, lacewings.

Classification of hydrogen cyanamide formulations
A3.58

The information on Alzodef, triggers a 9.4C classification for hydrogen
cyanamide. No data are available on any of the other components of the hydrogen
cyanamide formulations. Application of the additivity formula to determine the
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classification of other formulations to hydrogen cyanamide also does not trigger a
9.4 classification.
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Appendix 4 - Overseas Case Studies on Human
Exposure to Hydrogen Cyanamide
(Health Council of the Netherlands, 2004)
A4.1

A few case studies of skin sensitisation have been reported, most of them related
to the use of cyanamide as a therapeutical medicine. A 61-year-old man, treated
with cyanamide for alcoholism during 2 years, started to develop erythematous
scaly skin lesions. He reacted positively to patch tests with 0.1-5% aqueous
solutions of cyanamide.

A4.2

Of 7 patients who were treated for alcoholism with cyanamide daily during their
stay in a clinic, 6 developed exfoliate dermatitis, and one a lichen-planus-like skin
eruption. All subjects had positive patch tests with cyanamide at concentrations
ranging between 0.001% and 1%.

A4.3

Three persons, who worked in hospitals and had handled many drugs, among
which cyanamide (Colme), for treatment of alcoholic patients, developed erythema
and oedema on the hands and also facial dermatitis. All reacted positively to
patches containing 0.1 to 5% aqueous solutions of cyanamide.

A4.4

In an earlier case report, a 35-year-old woman, who had given a cyanamide
(Colme) solution to her husband as treatment for alcoholism for 4 months,
developed redness and swelling on the back of her hand, marked oedema of the tip
of her nose, and small papules on her palate and lips. She reacted positively to a
patch with 1 and 10% Colme solution (0.6 and 6 g cyanamide/L, respectively).

A4.5

A 32-year-old man, who had handled numerous medicines, developed erythematosquamous dermatitis. He also reacted positively to patches containing 0.1 to 5%
aqueous solution of cyanamide.

A4.6

A case of eczematous dermatitis with diffuse symmetrical involvement of the face,
including the eyelids, the region under the chin, and the retroauricular folds, was
reported in a worker 20 days after starting as a supervisor of the synthesis of
phosphorylcreatine. Symptoms disappeared when away from the workplace, with
the aid of medical treatment, but developed again when returning to work on the
same job. Patch testing showed positive responses to phosphorylcreatine as well as
to dibenzyl phosphite and cyanamide, both used as reagents in phosphorylcreatine
synthesis.

A4.7

No allergic skin reactions were observed in 29 workers engaged in cyanamide and
calcium cyanamide manufacture upon patch testing with a 0.5% aqueous solution
of cyanamide.

A4.8

A 29-year-old Hispanic worker experienced hypotension, vertigo, nausea,
puffiness of the face, and hypokalaemia, without exposure to alcohol, while
spraying kiwifruit trees with hydrogen cyanamide stabilised with phosphoric acid.

A4.9

The assessment by the Agency of the above case studies concluded that cyanamide
causes skin sensitisation, related to its medicinal use as a treatment for patients
with alcoholism.
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Case Study of Hydrogen Cyanamide use in Italy (L Settimi et al - 2002-2004)
A4.10

A review on the use of hydrogen cyanamide in Italy has been investigated in a
Morbidity and Mortality Weekly Report, produced by the Department of Health
and Human Services – Centres for Disease Control and Prevention. The Agency’s
conclusions of this report are described in A4.20.

A4.11

“Dormex® (Degussa AG, Trostberg, Germany), a pesticide product containing
hydrogen cyanamide (49% by weight), was introduced in Italy in 2000, a total of
23 cases of acute illness associated with exposure to this chemical were identified
in early 2001. This led to a temporary suspension of sales and usage of Dormex on
February 23, 2002, and strengthening of protective measures, as specified on the
pesticide label when sales were resumed on June 20, 2003.”

A4.12

“In 2000, a pilot pesticide-poisoning surveillance program was undertaken by the
Italian National Institute of Health (INIH) in collaboration with the Milan Poison
Control Centre (MPCC) and the Ragusa Local Health Unit (RLHU). This program
has identified symptomatic cases involving Dormex exposure during 2001 2004. A
previous report (Italy, 2001. MMWR 2001;50:845--7.) described cases from 2001;
cases identified during 2002 - 2004 are described below. Cases were classified as
definite, probable, possible, or suspicious on the basis of clinical interpretation of
signs or symptoms reported by a physician or patient and evidence of Dormex
exposure. Illness severity was also categorized for all cases.”

A4.13

“A total of 28 hydrogen cyanamide--related illnesses were identified during 2002 2004. All cases were identified by MPCC, and three cases were detected by
RLHU. Five cases were identified before the Dormex suspension was enacted,
nine cases were identified during the suspension (whether workers used chemical
purchased before the suspension or if an illegal purchase had occurred during the
suspension is unknown), and 14 cases were identified after the suspension was
lifted”.

A4.14

“All of the cases occurred in males; median age was 41 years (range: 25--65
years). All cases occurred from late December through early March of each year
(Figure A1), which is the only period when Dormex is used in Italy. A total of 25
of the 28 cases occurred in persons who were exposed during application of
Dormex. Another person was exposed while handling a Dormex packet found in
the field and whose contents inadvertently spilled on the person, and one person
was exposed from unintentional ingestion after the product was poured from its
original container into a drinking bottle. For one case, no information on activity at
time of exposure was available.”

A4.15

“Among the 25 cases involving exposure during application, 20 (80%) occurred in
persons who were exposed while using a backpack sprayer, two (8%) while sitting
in an open tractor cab, and one (4%) while crossing a treated field; information
was not available for two cases (8%). Among the 21 cases with information
available on use of PPE, only one involved a person who wore complete PPE (e.g.,
air-purifying respirator, goggles/face shield, chemical-resistant gloves, protective
suit, and footwear). The majority (14 [66%]) of these persons used incomplete
PPE (e.g., five reported using an air-purifying respirator but no other PPE), and six
used no PPE. No deaths and no illnesses of high severity were identified. Eleven
(40%) cases were classified as of moderate severity and 17 as low severity.
Among the 14 cases that occurred after the Dormex suspension was lifted, seven
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(50%) were of moderate severity. The latency between exposure and onset of
adverse effects ranged from 30 minutes to 30 hours. In 13 cases, signs or
symptoms appeared immediately after alcohol consumption. Skin-related signs
and symptoms occurred in most cases”.
A4.16

The study author concluded that “the findings in this report indicate that, despite
reports of hydrogen cyanamide - related cases in 2001 and strengthening of
protective measures (i.e., requirements for more protective PPE and prohibition of
some application methods) in Italy in 2003, illnesses related to hydrogen
cyanamide continue to be identified. A comparison of the findings in Italy with
case data in the United States might be useful. The United States has several
surveillance systems to track pesticide poisoning, including the Sentinel Event
Notification System for Occupational Risks (SENSOR)-Pesticides program, the
California Department of Pesticide Regulation (CDPR) system, and the Toxic
Exposure Surveillance System (4). During 2000--2004, only one U.S. case of
hydrogen cyanamide--related illness was identified. This case was identified by
CDPR and involved a worker in California in January 2004 who developed a rash
on his wrists, arms, and knees within 24 hours of mixing and loading hydrogen
cyanamide. Overall amounts of hydrogen cyanamide used in California are higher
than in Italy. In 2001, an estimated 248,000 pounds of hydrogen cyanamide were
used in California, compared with 80,000 pounds sold in Italy (6; Degussa AG,
unpublished data, 2005), where it is primarily used on grapes.”

A4.17

The study author concluded further that “the number of illnesses identified since
Dormex was reintroduced in Italy is lower than the number of illnesses observed
in 2001 (14 from June 2003 - December 2004 versus 23 in January - February
2001). Nevertheless, the number suggests that current preventive measures in Italy
are not adequate. In particular, many workers did not use engineering controls or
follow PPE requirements. Although the Italian pesticide label provides detailed
information on PPE, the information on engineering controls is vague, with no
mention of requiring closed systems. Efforts are needed to ensure the use of
engineering controls (i.e., mixing, loading, and transferring of the chemical only in
a closed system), which precludes the use of backpack sprayers. Of the 13 workers
who became ill after the Dormex suspension was lifted, nine used backpack
sprayers. Efforts are also needed to ensure appropriate use of PPE, which might
require improved clarity of PPE information on the pesticide label and enhanced
enforcement of PPE requirements. In addition, because many workers have onset
of illness immediately after alcohol consumption, including eight workers after the
Dormex suspension was lifted, the label language that warns against alcohol
consumption might need to be strengthened. Because all of the cases were
identified in three Italian regions (Table A9), these regions should be targeted with
appropriate public health interventions. These interventions include educating
growers and agricultural workers about hydrogen cyanamide - related health
effects, ensuring that all exposed workers are provided with and trained to use
appropriate PPE and promoting the adoption of engineering controls.”

A4.18

“As in other European countries, each pesticide product in Italy is assigned an
overall risk category based on the toxicological properties of the active ingredients
in the product and their concentrations. When sales of Dormex were resumed in
Italy in 2003, Italian authorities assigned a risk category of "toxic" to the product.
Before Dormex sales were suspended in Italy in 2002, the product was assigned a
risk category of "harmful," which is the equivalent of Environmental Protection
Agency (EPA) toxicity category II¶. EPA classifies Dormex into the highest
toxicity category (toxicity category I) because of its corrosive effects on the skin
and eyes. EPA toxicity category I is equivalent to Italy's "toxic" category. In
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addition to the requirements imposed on all toxicity category I pesticides, EPA
imposed additional restrictions to protect workers handling hydrogen cyanamide
(e.g., consumption of alcoholic beverages is prohibited before, during, and 24
hours after handling this product). Hydrogen cyanamide is currently under
regulatory review by European Union authorities.”
A4.19

The study author noted findings in this report are subject to at least two
limitations. “First, the reported cases likely provide a minimum estimate of the
true magnitude of hydrogen cyanamide - related illnesses in Italy. Although
several poison control centres operate in Italy, only MPCC provided data for this
report. However, MPCC is the most frequently consulted poison control centre in
Italy. Second, although all of these cases involved illnesses that were consistent
with the case-definition criteria, the possibility of false positives cannot be
excluded. Given the nonspecificity of the clinical findings of hydrogen cyanamide
poisoning and the lack of a "gold standard" diagnostic test, some illnesses
temporally related to hydrogen cyanamide exposure might be coincidental and not
exposure related. The findings in this report demonstrate the value of using
surveillance data to evaluate the effectiveness of an intervention. In addition, the
findings illustrate the international nature of pesticide-related concerns and the
usefulness of coordination of policies and requirements to protect worker health
and safety.”

A4.20

The Agency considers that the despite the limitations noted by the study author,
this Italian case study demonstrates the following:

A4.21

A4.22



There are adverse effects related to consuming alcohol prior to and after
applying Dormex (containing 49% hydrogen cyanamide). This is despite
warnings relating to alcohol consumption being present on the product label.



The adverse effects, in particular, skin effects such as erythema (12/28 = 43%)
and dermatitis (10/28 = 36%) appear to be consistent with the hazard profile of
hydrogen cyanamide formulations (6.3A and 6.5B).



The adverse effects appear to be related to inappropriate PPE worn by workers
(14/21 = 66%) by not adhering to label recommendations. Only in one case,
where full PPE was worn were adverse effects reported. However, the nature
of these adverse effects was not specified.

The Agency considers that this case study shows that in Italy, at least that


more clarity needs to be provided on the product label with regards to wearing
full PPE when hydrogen cyanamide is applied and that the language on product
labels regarding alcohol consumption is strengthened.; and



education should be provided to growers and agricultural workers about
hydrogen cyanamide and its related health effects, ensuring that all exposed
workers are provided with and trained to use appropriate PPE and promoting
the adoption of engineering controls. The engineering controls relate to the
mixing, loading and transferring of hydrogen cyanamide formulations in a
closed system.

While it is uncertain how relevant these conclusions are to the New Zealand
situation, the Agency notes the importance of worker education to ensure they
follow label instructions, particularly in the use of PPE.
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Appendix 5 - NZKGI 0800 complaints for 2003 and
2004
Classification of each complaint

Serial #
Complainant

1/08-3
Harold D'lemos

Date
complaint
lodged
Nature of complaint

Non
Inadequate
Notification notification Spray drift Location

J Allen

Sprayer apologised. Complainant had contacted
EBOP who were taking it up with the spray Contractor.

Te Puke

D Wright

Sprayer was contacted & legal obligations discussed

Te Puke

L Harley

Te Puke

A Webb

Discussion with complainant. Spray contractors
contacted and sent EBOP's Spraying Guide booklet.
All parties contacted. Sprayer agreed to advising
neighbours and placing signs on roadways prior to
spraying next time.

1

Omokoroa

6/09-3
25-Aug-03 3 road workers checking road surface on No 1 Road
Mike Conagham
were sprayed with HiCane by sprayer working in
orchard adjacent to road. No signs were out.

1

Te Puke

7/09-3
16-Sep-03 Concern about spray drifting onto complainant's
Margaret Parker
property when neighbour is spraying. Her trees
have suffered much damage. Windy conditions.
Notice had been given.
8/10-3
14-Oct-03 Neighbour is spraying during extremely windy
Heather Firth
conditions.
9/11-3
10-Nov-03 Complainant gardens at a property in Te Puna and
Doreen Holm
has become concerned about the spray being
blown around her from neighbouring orchards.
She was unaware of any notification.
10/11-3
11-Nov-03 Neighbouring orchard spraying at night time between
Tracey Lawrence
hours of 10pm and 5am. The orchard is adjacent
to a residential area and the noise is disturbing.
11/11-3
18-Nov-03 Contractor was spraying on open flowers of kiwifruit.
Wendy Sutton
He admitted the spray was Lorsban which should not
be used during flowering as it is toxic to bees.
12/12-3
3-Dec-03 Zespri QA was on a prearranged orchard visit to
Wendy O'Connor
count fruit. Orchardist was spraying in the next
block with Basudin although initially told it was
Rovral.
13/12-3
20-Dec-03 No notice or adequate notice is received prior to
Denny Pike
neighbour spraying.

1

Te Puna

S Saunders Met with contractor and grower. Discussed issue.
Agreed to have better communication next year.
Grower to shorten structures to have these further from
house and perhaps not spray the last 5 vines close to
house. Also recommended natural shelter be planted
between orchard and house area.
J Allen
Not able to be confirmed if signs were in place or not.
Orchard owners advised they had put signs out,
it was considered the spray event was well managed,
the complaint was not substantiated.
S Saunders EBOP were involved no visit wanted from KGI rep.
(Chris MacKay EBOP)

1

Te Puke

D Wright

1

Te Puna

L Harley

Te Puke

A Webb

Explained that this is how business must be run
to get through the work load in best possible conditions.

Katikati

L Harley

Sprayer was being investigated by NZFSA after the
complaint was made from the Beekeepers Assn.

1

Te Puna

Zespri

1

Te Puke

J Allen

Complaint was investigated but disputed by orchardist
A full written report was given to Zespri as the
employer for OSH purposes
No follow up required.
Discussed sprayer obligations with complainant.

5/08-3
Karl Francis

1/08-4
Robbie Hall
2/08-4
Janette Turner
3/08-4
Kylie Turner
4/08-4
Graham Collis

2004 season
3-Aug-04 Neighbouring orchard spraying and spray drifting over
3 other properties. No notification of spraying.
10-Aug-04 Orchardist not able to give actual time contractors
will be spraying HiCane because of unpredictable
weather. Complainant felt this was unacceptable.
4-Aug-04 Neighbouring orchard informed Te Puke Intermediate
school in the morning that spraying would occur
that lunchtime.
19-Aug-04 Neighbour spraying only gave 1hr notice which was
considered inadequate. Sprayer sprayed within
30m of the house and it was sprayed on. Sprayer
was not co-operative.

5/08-4
John Marshall
6/08-4
Wayne Butler

19-Aug-04 No notice given before neighboring orchard sprayed.
Orchardist had said they would notify but had not.
20-Aug-04 Neighbour was spraying HiCane but no notification
was given. Quite breezy. Complainant now has
streaming eyes and a headache.
7/08-4
20-Aug-04 Neighbour was spraying HiCane but no notification
Angela Gorringe
was given. Quite breezy. Complainant now has
burnt mouth and also a headache.
8/08-4
20-Aug-04 Neighbour spraying HiCane. No notification given.
Alan Vickers
Complainant was outside and got sprayed.
9/08-4
22-Aug-04 Neighbour sprayed with no notice given. Worried
Glennis Bennett
about her horse which was exposed to the spray.
10/08-4
24-Aug-04 Phoned on behalf of daughter-in-law as they were
Dave Marbey
concerned that the side of the house was sprayed
and they have a 3 month baby.
11/12-4
11-Dec-04 Spraying orchard next door in very high wind.
Trevor Southee
Worried about spray drift.

2003
2004

Total individual complaints
Total =13: Hydrogen cyanamide=7 ;Other =6
Total =11: Hydrogen Cyanamide=10 ; Other =1

1

Allocated to Action taken

Te Puke

2/08-3
Debbie Fagan
3/08-3
Heather Firth
4/08-3
Cindy Taylor

5-Aug-03 Complainant concerned about spray drift as his citrus
trees had suffered leaf drop and other ornamentals
had some damage. EBOP has also been contacted.
7-Aug-03 Concern for animals grazing next to area being
sprayed. No notification prior to spraying.
15-Aug-03 Spraying orchard beside main road. Quite windy and
spray was covering cars traveling along road.
19-Aug-03 Complainant lives next to area where spraying
occurred and was not informed, nor was there
any signage as orchard borders roadway with no
shelter between orchard and road.
24-Aug-03 Neighbour spraying close to boundary. Plants on
boundary have turned black and died during last
5 years. Notice was given that spraying would
occur on Saturday but spraying was on Sunday.

1
1
1

1

1

1

1

1

1

Pongakawa J Allen

All parties spoken to. Sprayer has apologised and is
to take responsibility for improving spraying practice.

Tauranga

J Meehan

All parties spoken to and sprayer agreed to meet
requirements. Problem partly with residential area
moving towards orchards.
EBOP had investigated this issue confirming there was
no case to be answered, the process followed was
correct.
Visited complainant and discussed the issues.
Photographs were taken during spraying showing close
proximity to the house.
Discussed with Environment Waikato and OSH.
Contacted contractor to improve notification process
Agreed more information to be sent to Waikato
operators in 2005.
No action to be taken under the air plan
Requested follow up audit by ZESPRI.Completed 05.
Complaint was withdrawn. Seeka's sprayer.

1

1

Te Puke

J Allen

1

1

Waihi

L Harley

1

Followed up and explained requirements of the
applicator.
Discussion with complainant regarding the
requirements. Applicator was not identified.
Technical information sent to complainant.

Te Puke

D Wright

1

1

Katikati

J Allen

1

1

Katikati

J Allen

1

1

Te Puke

J Allen

1

1

Te Puna

J Allen

Discussion with complainant. Suggested wash house
down. Sprayer notified and complainant satisfied.

1

Tauranga

J Meehan

I spoke to the Meretaka Trust and they didn't apply
any insecticides in December, only a foliar feed.
Hence I believe this was the spray Mr Southee
observed in the wind.

Tauranga

All parties spoken with. Sprayer did not understand
notification requirements and has agreed to
communicate better with neighbours.
All parties spoken with. Boundary may be outside
notification area but sprayer has agreed to notify
neighbours prior to spraying in future.
Discussed with sprayer who has since met with the
complainant and has agreed to meet the requirements
when spraying in future.
Complaint was withdrawn.

Non
Inadequate
Notification notification Spray drift

5
8

1
2
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Appendix 6a - National Poisons Centre calls 1998-2001
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Appendix 6b - National Poisons Centre calls 2002-2005
Type of Call

Victim

Exposure

Reason

Other

Caller

Site of
Exposure

Substance
Type

Route of
Exposure

Self

Poisoning/Exposure

Human

Acute

Unintentional

Nurse

Environment

Mist/Spray

Inhalation/Nasal

Poisoning/Exposure

Animal

Acute

Unintentional

Vet

Environment

Mist/Spray

Inhalation/Nasal

Incident

Assessment

SPRAY DRIFT ONTO PROPERTY FROM ADJACENT
ORCHARD. EFFECT ON FRUIT TREES?
HAS HEADACHES, NAUSEA, FUNNY TASTE IN
MOUTH. RELATED TO PRODUCT USING
YESTERDAY.
ORCHARD SPRAYED 2 DAYS AGO. DOG
APPARENTLY INHALED SPRAY. PRESENTING
WITH SHAKING, LETHARGY. ANTIDOTE?
DOES IT CONTAIN CYANIDE? IS THERE AN LD50
FOR HUMANS.

CAN DAMAGE CERTAIN TREES. REFERRED TO ACVM GROUP
FOR DETAILED INFORMATION.
POSSIBLE UNRELATED. PRODUCT IS AN IRRITANT.

Poison Information

Other

Poison Information

Parent

DAUGHTER LIVES IN A HOUSE ON AN ORCHARD,
DOESN'T WORK THERE. GETS SEVERE ALLERGIC
RASHES DURING SPRAYING OF THIS PRODUCT.
RELATED.

Other

Vet

WITHOLDING PERIOD FOR SHEEP (MEAT) WHICH
HAVE EATEN GRASS IN ORCHARD
CONTAMINATED WITH HICANE DRIFT.
ORCHARD SPRAYED WITH HICANE ABOUT A
WEEK AGO, CHILD THEN ATE 5-6 ORANGES, THE
LAST BEING INGESTED ON MONDAY. HAS BEEN
VOMITING. ATE THE ORANGE SKINS.
(MIXED UP FOR BIRDKILLER) HORSE GOT INTO IN FOAL LATE PREGNANCY (10
MONTHS)(THOROUGHBRED RACEHORSE)

Poisoning/Exposure

Human

Acute

Child
Exploratory

Nurse

Home

Liquid

Ingestion

Poisoning/Exposure

Animal

Acute

Unintentional

Vet

Home

Liquid

Ingestion

Poison Information
Poisoning/Exposure

Vet
Human

Acute

Unintentional

Poison Information
Poisoning/Exposure

Nurse

WHAT WAS ACTIVE INGREDIENT?
Workplace

Mist/Spray

Skin

Vet
Human

Acute

Unintentional

Nurse

Workplace
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Liquid

Skin

SKIN RASH. RELATED? PLEASE FAX.

HAD A DOG DIE FROM THIS. WHAT S/S,
TOXICITY? PLEASE FAX.
LEAKING PROTECTIVE EQUIPMENT. SKIN
CONTACT ON NECK AND ARMS. RASH
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NO ANTIDOTE. IRRITANT TO MUCOUS MEMBRANES, SKIN
ETC. MAY CAUSE MIOSIS, SALIVATION, LACRIMATION, AND
TWITCHING. TREAT SYMPTOMATICALLY AND SUPPORTIVELY.
HICANE DOES NOT CONTAIN OR PRODUCE CYANIDE. LDLO
VALUES IN HUMANS BUT NOT LD50. DISCUSSED USE OF
LD50 VALUES FOR CLASSIFYING TOXICITY OF CHEMICALS,
LABELLING ETC.
MOST LIKELY. IT CAUSE IRRITANT DERMATITIS WITH
ANERYTHEMATOUS OR MACULAR RASH. ALSO CAN CAUSE
AN ALLERGIC DERMATITIS IN A SMALL PERCENTAGE OF
USERS. SUGGEST DAUGHTER SHIFT OUT OF THE AREA
DURING THIS SPRAYING SEASON.
NO INFORMATION FOUND. MAY NOT BE A VALUE. CONTACT
ACVMG FOR ADVICE.
GI IRRITANT - NAUSEA, VOMITING, ABDOMINAL PAIN.
FLUSHED FACE. PARASYMPATHETIC OVERACTIVITY. OUT OF
TIME FRAME FOR GI DECONTAMINATION (EG
CHARCOAL).SYMPTOMATIC AND SUPPORTIVE CARE.
CYANAMIDE TOXICITY - LOCAL IRRITANT EFFECTS +
GENERALLY PARASYMPATHETIC OVERACTIVITY - TWITCHING,
FLUID PRODUCTION, MIOSIS. TREAT S&S. NO INFORMATION
AS TO EFFECT ON FOAL. MONITOR FOETAL HEARTBEAT ETC.
HYDROGEN CYANAMIDE.
MOST LIKELY. COMPOUND CAN CAUSE IRRITANT DERMATITIS
WITH AN ERYTHEMATOUS OR MACULAR RASH. S&S. TREAT
BY APPLYING CREAM SUCH AS HYDROCORTISONE 1% WITH
OR WITHOUT TOPICAL ANTIBIOTIC. FOR BROKEN SKIN
ADDRESSING OF SILVERSULPHADIAZINE. SEE TOXINZ.COM
FOR FURTHER DETAILS
DISCUSSED IRRITATION, PARASYMPATHETIC OVERACTIVITY.
DISCUSSED PREFERRED USE OF TOXINZ OVER FAXING.
DISCUSSED IRRITATIVE EFFECTS OF HICANE. MAY CAUSE
DERMATITIS. SYSTEMIC TOXICITY NOT EXPECTED. S&S

Ingredient

22-Jul-02

Substance
Name
HICANE

30-Jul-02

HICANE

HYDROGEN
CYANAMIDE

1-Aug-02

HICANE

HYDROGEN
CYANAMIDE

6-Aug-02

HICANE Tauranga

6-Aug-02

HICANE Christchurch

8-Aug-02

HICANE

14-Aug-02

HICANE

CYANAMID MIXED
100ML TO 500ML
OATS

16-Aug-02

HICANE

CYANAMID MIXED
100ML TO 500ML
OATS

16-Aug-02

HICANE

18-Aug-02

HICANE

19-Aug-02

HICANE vet/animal
HICANE human

HYDROGEN
CYANAMIDE

Date of Call

19-Aug-02

Type of Call

Victim

Exposure

Reason

Caller

Site of
Exposure

Substance
Type

Route of
Exposure

Poisoning/Exposure

Human

Acute

Unintentional

Relative

Workplace

Mist/Spray

Inhalation/Nasal

Poison Information

Poisoning/Exposure

Self

Human

Acute

Unintentional

Poison Information
Other

Poisoning/Exposure

Doctor

Home

Mist/Spray

Ingestion

Other
Employe
e

Human

Acute

Child
Exploratory

Poison Information

Other
Health

Environment

Vapour/Gas

Inhalation/Nasal

Parent

Poisoning/Exposure

Animal

Acute

Unintentional

Vet

Home

Liquid

Skin

Poisoning/Exposure

Human

Acute

Unintentional

Doctor

Workplace

Mist/Spray

Skin

Poisoning/Exposure

Human

Acute

Unintentional

Doctor

Environment

Mist/Spray

Inhalation/Nasal
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Incident

Assessment

DEVELOPED.
PARTNER IS TRACTOR DRIVER, EXPOSED AT
WORK. HAD HALF A BOURBON - NOW FACE IS
BRIGHT RED AND HOT. TIGHT CHEST AND FAST
BEATING HEART

TREATMENT.
WELL KNOWN REACTION BETWEEN ALCOHOL AND
CYANAMIDE. GENERALLY OF SHORT DURATION 15-30
MINUTES. FRESH AIR. OBSERVE HIM CLOSELY, IF S/S
WORSEN OR DO NOT RESOLVE QUICKLY TO M/C OR
HOSPITAL FOR ASSESSMENT
POTENTIALLY TOXIC. MANUFACTURER RECOMMENDS TO
STAY OUT OF SPRAYED AREA FOR 4 DAYS AFTER SPRAYING.
ENSURE FULL PROTECTION TO AVOID SKIN, EYE,
RESPIRATORY EXPOSURE.

HICANE SPRAYED THIS MORNING ON ADJACENT
ORCHARD. SPRAY DRIFT POSSIBLY HAS
AFFECTED CALLER'S TREES PLANTED JUST
INSIDE HER BOUNDARY. WANTS TO HOSE THEM
DOWN TO REMOVE ANY SPRAY DRIFT.
CONCERNED RE SAFETY.
HAD ALCOHOL- CYANAMIDE REACTION OVER
WEEKEND. APPARENTLY BLOOD TEST TO
DETERMINE IF CYANAMIDE REMOVED FROM
SYSTEM.
WHP FOR GRAZING STOCK
WANTED TO DO A STORY RE FOLLOW UP TO A
NEWSPAPER ARTICLE - SCHOOL PRINCIPALS
COMMENTS ON HICANE MAKING THE CHILDREN
ACT OUT OF CHARACTER. DR BEASLEY
COMMENTS IN THIS ARTICLE, CAN SHE TALK TO
HIM.
RELATED TO PREVIOUS CALLS LAST WEEK AND
ONGOING MEDIA ENQUIRIES IN RELATION TO
THIS. SHE IS GOING TO VISIT THE SCHOOL AND
GET MORE DETAILS REGARDING THE CHILDREN
SAID TO BE AFFECTED. WOULD LIKE TO KNOW
MORE ABOUT CERTAIN EFFECTS OF CYANAMIDE.
WANTED INFORMATION REGARDING SPRAY IN
AREA AROUND HOUSE. WORRIED ABOUT
EFFECTS. NOT HAPPY WITH INFORMATION FROM
OTHER SOURCES.
HAS WASHED SKIN WELL.

SPRAYED ON CROP 2 DAYS AGO, EXPOSED TO
THE SUBSTANCE TODAY WHILE TYING BRANCHES
OF THE TREES. NOT EXPOSED TO THE
SPRAY/MIST ITSELF, BUT THE RESIDUE ON THE
BRANCHES. HAS S/S- DIZZY, BUT OTHERWISE
FINE
THE DAY AFTER IT WAS SPRAYED SHE WALKED
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Ingredient

Date of Call

Substance
Name

CYANAMIDE

20-Aug-02

HICANE

21-Aug-02

HICANE

NOT THAT I AM AWARE OF- BEST CONTACT LAB. BUT
PROBABLY UNNECESSARY. CYANAMIDE - ALCOHOL RXN IS
OF SHORT DURATION GENERALLY 30 MINUTES, BUT NOT
LONGER THAN 24 HOURS, GUIDELINE SUGGEST NO ALCOHOL
FOR 24 HOURS AFTER HANDLING.
7 DAYS
GAVE HER MBS NUMBER.

21-Aug-02

HICANE

23-Aug-02
25-Aug-02

HICANE
HICANE

DISCUSSED VARIOUS ISSUES. FAXED MATERIAL

26-Aug-02

HICANE

PASSED CALL TO DR BEASLEY

27-Aug-02

HICANE

28-Aug-02

HICANE

29-Aug-02

HICANE

4-Sep-02

HICANE

CAN CAUSE SIGNIFICANT LOCAL IRRITANT EFFECTS - CAN
BE SEVERE IN SOME CASES - VESICLES, BULLAE. ALSO
IRRITANT DERMATITIS. ENSURE WASHED WELL, CONSIDER
SHAVE IF NECESSARY. NOT WELL ABSORBED THROUGH
INTACT SKIN.
SKIN IRRITATION WOULD BE EXPECTED CONSIDERING THE
TYPE OF EXPOSURE. DISCUSSED S/S, AND THOSE
PRESENTING APPEAR UNRELATED WITH WHAT WOULD BE
EXPECTED. ANY S/S - SYMPTOMATIC AND SUPPORTIVE
TREATMENT.
EXPOSURE LEVELS FROM THIS SCENARIO LOW. SKIN DID

HYDROGEN
CYANAMIDE

Type of Call

Victim

Exposure

Reason

Caller

Site of
Exposure

Substance
Type

Route of
Exposure

Poisoning/Exposure

Human

Acute

Unintentional

Doctor

Workplace

Other

Inhalation/Nasal

Haz Chem Information
Poisoning/Exposure

Human

Acute

Unintentional

Doctor
Doctor

Workplace

Mist/Spray

Other

Poisoning/Exposure

Human

Acute

Unintentional

Doctor

Workplace

Liquid

Skin

Poisoning/Exposure

Animal

Acute

Unintentional

Other

Home

Liquid

Ingestion

Poisoning/Exposure

Human

Acute

Unintentional

Relative

Environment

Mist/Spray

Inhalation/Nasal

Application for Reassessment of Hydrogen Cyanamide: Appendices

Incident

Assessment

THROUGH THE AREA AND FELT SHE COULD STILL
SMELL IT. NO SYMPTOMS THOUGH. CONCERNED
ABOUT FOETUSNOTE: THIS CALL WAS RECEIVED
MID AFTERNOON TUESDAY 03 SEPTEMBER.

NOT GET WET, AND NONE OF THE IRRITANT SYMPTOMS ONE
MIGHT EXPECT WITH A SIGNIFICANT AIRBORNE EXPOSURE.
ONE-OFF LOW LEVEL EXPOSURE MOST UNLIKELY TO BE OF
CONCERN, ESPECIALLY AS ALSO IN SECOND TRIMESTER.
CYANAMIDE NOT METABOLISED TO CYANIDE IN BODY TO
ANY DEGREE AT ALL.
IRRITANT TO SKIN, MUCOUS MEMBRANES THUS HE WOULD
HAVE NOTICED IF HE HAD INHALED OR INGESTED IT;
UNLIKELY THESE EFFECTS RELATED.

PATIENT WORE A MASK THAT WASN'T ACTIVELY
VENTILATING (BATTERIES RUN DOWN).
PREVIOUSLY USED WITH HICANE & WASN'T
WASHED. THEIR INFO ON HICANE SUGGESTS ITS
DANGEROUS.
ACCESS TO INFORMATION
PATIENT USING THE ABOVE YESTERDAY, WITH
FULL PROTECTION. NOW HAS PALPITATIONS. NO
OTHER S/S SUCH AS DUMBELS (LORSBAN) OR
PARASYMPATHETIC S/S (HICANE). NO ALCOHOL
WAS TAKEN.
SEAL ON CONTAINER FAULTY. FACTORY WORKER
HAD HANDS EXPOSED TO PRODUCT ON
WEDNESDAY. HAD INITIAL TINGLING. SKIN WAS
FLUSHED WELL AND SYMPTOMS RESOLVED. WAS
REVIEWED BY DOCTOR ON WEDNESDAY WHO
ADVISED HER NOT TO DRINK ALCOHOL FOR UP
TO 7 DAYS (INFORMATION FROM MSDS). ONE
HOUR AGO PATIENT HAD ONE RUM AND SODA.
SHORTLY AFTER INGESTION OF ALCOHOL
BECAME ACUTELY SHORT OF BREATH AND
DEVELOPED FACIAL FLUSHING. IS AT M/C. BP
AND TEMPERATURE NORMAL. TACYCARDIC AT
110, SEVERELY DYSPNEA, WHEEZY, OXYGEN SATS
92%. IS RECEIVING VENTOLING. FURTHER
TREATMENT?
DOG STARTED VOMITING AT 1400. HAS MUSCLE
TWITCHING, INCREASED HEART RATE,
INCREASED SALIVATION. AT VET CLINIC AT
MOMENT. WAS THEN PASSED ON TO SPEAK TO
VET ABOUT TREATMENT. VET SAID THAT DOG HAS
BEEN PUT ON IV FLUIDS.
HUSBAND AND DOG HAVE BEEN EXPOSED TO
SPRAY OF PRODUCT IN FOREST AREA. AREA
SPRAYED BY NEIGHBOUR WITH THIS PRODUCT.
SHOULD HAVE ADVISED NEIGHBOURS THEY
WERE SPRAYING BUT DID NOT DO SO. HUSBAND
HAS A HEADACHE. DOG SEEMS FINE. WHAT S/S
WOULD YOU EXPECT? HUSBAND DOES NOT
DRINK ALCOHOL. CALLER DECLINED TO GIVE AGE
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Ingredient

Date of Call

Substance
Name

HYDROGEN
CYANAMIDE

10-Oct-02

HICANE

12-Oct-02
12-Oct-02

HICANE
HICANE

27-Jun-03

Demden hc50

PROBABLY TOO LATE FOR CHARCOAL. TREATMENT IS S&S.

20-Jul-03

HYDROGEN
CYANAMIDE

CYANAMIDE IS VERY IRRITATING TO MUCOUS MEMBRANES
AS WELL AS MOIST SKIN. ALLERGIC DERMATITIS IN A SMALL
PERCENTAGE. ABSORPTION THROUGH UNDAMAGEDSKIN IS
NOT HIGH(<10%). ALCOHOL INTERACTION CAN OCCUR
SUBSEQUENT TO SKIN EXPOSURE. (HUSBAND DOES NOT
DRINK ALCOHOL). INHALATION OF DUSTS OR MISTS WILL
CAUSE LOCAL IRRITATION TO THE MUCOUS MEMBRANES OF
THE RESPIRATORY TRACT AND MAY RESULT IN

23-Jul-03

HICANE

DISCUSSED TOXINZ.COM. DOCTOR SAID HE WOULD TRY
NOT UNLIKELY PALPITATIONS RELATED TO HICANE, BUT IN
THE ABSENCE OF OTHER S/S CONSIDER OTHER CAUSE.

NO DEMDEN HC50 DATA SHEET. DEMDEN DATA SHEET SYS
IT S GLYPHOSPHATE, CYANAMIDE NOT MENTIONED.
CYANAMIDE DTA SHEET DESCRIBERS ALCOHOL-CYANAMIDE
REACTION SIMILAR TO DISULFURAM-ETHANOL REACTION.
(CYANAMIDE INHIBITS ALDEHYDE DEHYDROGENASE). S/S
OF CYANAMIDE-ALCOHOL REACTION: INTENSE FLUSHING,
GIDDINESS, HEADACHE, RESPIRATORY DISTRESS,
TACHYCARDIA, TIGHTNESS IN THE CHEST AND A SENSATION
OF COLDNESS IN THE EXTREMITIES. S/S USUALLY PERSIST
FOR 15-30 MINUTES WITHOUT SPECIFIC TREATMENT BUT
MAY PERSIST FOR UP TO 24 HOURS.

CYANAMIDE 50%

Type of Call

Victim

Exposure

Reason

Poison Information

Caller

Site of
Exposure

Substance
Type

Route of
Exposure

Self

Incident

Assessment

AND ETHNICITY.

HOARSENESS, COUGH AND TIGHTNESS OF THE CHEST. THIS
MAY BE SEVERE AFTER HEAVY EXPOSURES. OTHER EFFECTS:
NAUSEA, VOMITING, ABDOMINAL PAIN, MIOSIS,SALIVATION,
LACRIMATION, AND TWITCHING. OTHER EFFECTS MAY
INCLUDE FLUSHING OF THE FACE AND UPPER THORAX
THESE EFFECTS ARE PARTICULARLY PRONOUNCED WITH
CONCURRENT OR SUBSEQUENT ALCOHOL INGESTION. NO
INDICATION THAT HEADACHE WOULD BE EXPECTED. IF
DOESN'T RESOLVE OR DETERIORATES -> M/C. NO ANIMAL
TOXICOLOGY INFORMATION ON TOXINZ OR POISINDEX.
SUGGESTED CONTACTING VET - HAS RUNG VET ALREADY
WHO WANTED TO KNOW WHAT ACTIVE COMPONENT WAS
(CALLER DIDN'T KNOW).
WE DEAL WITH POISONING ENQUIRIES. GIVEN HEALTH
PROTECTION UNIT NUMBER.

LIVE ON ORCHARD AND FOUND OUT THAT THEY
WOULD BE SPRAYING HI-CANE TOMORROW.
WANTING INFORMATION ON TOXICITY ETC?
LIVE IN A RENTED PROPERTY IN AN ORCHARD.
LANDLORD SPRAYED ON THURSDAY, WE LEFT
PROPERTY AND YESTERDAY STAYED INSIDE.
DAUGHTER DEVELOPED WHAT LOOKED LIKE
CHICKEN POX, BUT RESPONDED TO CLARATYNE.
IS THIS DANGEROUS, IS IT SAFE TO GO OUTSIDE
NOW? WE ARE ON BORE WATER, WILL IT GET
INTO THE WATER?

Poisoning/Exposure

Human

Acute

Child
Exploratory

Parent

Home

Mist/Spray

Ingestion

Poisoning/Exposure

Human

Acute

Unintentional

Doctor

Home

Mist/Spray

Inhalation/Nasal

HAS A HEADACHE AND WAS CONCERNED THAT IT
COULD BE RELATED TO THIS PRODUCT. HAS
BEEN SPRAYING ON THURS, FRI, SAT, THEN
PRUNING ON MON AND TUESDAY. MOST LIKELY
DERMAL OR INHALATION EXPOSURE.

Poisoning/Exposure

Human

Acute

Unintentional

Doctor

Home

Liquid

Inhalation/Nasal

PATIENT USES WHAT HE THINKS IS HI-CANE AT
WORK YESTERDAY, TODAY HAS S/S OF
HEADACHE, GENERAL UNWELLNESS FROM AN
EXPOSURE.

Poisoning/Exposure

Human

Acute

Unintentional

Self

Home

Mist/Spray

Inhalation/Nasal

JUST MOVED INTO ORCHARD AND LANDLORD
SPRAYED TODAY, THROAT NOW SORE. HAS
REMAINED INSIDE ALL DAY, LANDLORD SAID TO
REMAIN OFF PROPERTY FOR DAY. CALLER VERY
WORRIED.

Application for Reassessment of Hydrogen Cyanamide: Appendices
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DAUGHTERS REACTION IS AN ALLERGIC DERMATITIS THAT
CAN OCCUR IN 1% OF POPULATION, RECOMMEND TO
DOCTOR FOR ASSESSMENT AND TREATMENT OF SYMPTOMS.
HICANE MANUFACTURERS RECOMMEND TO REMAIN OUT OF
THE AREA FOR 4 DAYS. INHALATION OF SPRAY MAY CAUSE
LOCAL IRRITATION OF RESPIRATORY TRACT (COUGH,
HOARSENESS, TIGHT CHEST), FLUSHING OF SKIN, GI UPSET,
SALIVATION. REACTS WITH ALCOHOL. GAVE NUMBER FOR
HPU FOR SPRAY DRIFT AND WATER CONCERNS.
INHALATION WOULD LIKELY LEAD TO S/S OF LOCAL
IRRITATION TO THE MUCOUS MEMBRANES OF THE
RESPIRATORY TRACT AND MAY RESULT IN HOARSENESS,
COUGH AND TIGHTNESS OF THE CHEST. MAY BE UNRELATED
S&S CARE DERMAL EXPOSURE COULD RESULT IN IRRITANT
DERMATITIS. INTERACTION WITH ALCOHOL TO GIVE INTENSE
FLUSHING AND BLUE-RED DISCOLOURATION. IN SEVERE
CASES THERE IS GIDDINESS, HEADACHE, RESPIRATORY
DISTRESS, TACHYCARDIA, TIGHTNESS IN THE CHEST, AND A
SENSATION OF COLDNESS IN THE EXTREMITIES (HAS NOT
BEEN DRINKING IN THE PAST 2 WEEKS.)
INHALATION OF HI-CANE MAY CAUSE S/S OF IRRITATION TO
MUCOUS MEMBRANES RESULTING IN HOARSENESS, COUGH,
TIGHTNESS OF THE CHEST. INGESTION CAN CAUSE GI
UPSET, DIZZINESS, HEADACHE. S/S MAY BE RELATED.
TREATMENT IS S&S.
FOLLOWING INHALATION EXPOSURES MAY EXPERIENCE
IRRITATION TO THROAT. DISCUSSED OTHER EFFECTS:
COUGH, TIGHTNESS OF CHEST, GI UPSET, SALIVATION,
WATERY EYES, FLUSHING OF SKIN, RARELY ALLERGIC
DERMATITIS (HAD NONE OF THESE). GIVEN ABSENCE OF

Ingredient

Date of Call

Substance
Name

6-Aug-03

HICANE

9-Aug-03

HICANE

20-Aug-03

HYDROGEN
CYANAMIDE

21-Aug-03

HICANE

24-Aug-03

HICANE

Type of Call

Victim

Exposure

Reason

Caller

Site of
Exposure

Substance
Type

Route of
Exposure

Poisoning/Exposure

Human

Acute

Unintentional

Self

Home

Mist/Spray

Skin

Poisoning/Exposure

Human

Acute

Unintentional

Self

Workplace

Mist/Spray

Inhalation/Nasal

Poisoning/Exposure

Human

Acute

Child
Exploratory

Doctor

Home

Mist/Spray

Skin

Poisoning/Exposure

Animal

Acute

Unintentional

Vet

Home

Mist/Spray

Unknown

Poison Information

Employe
e

Application for Reassessment of Hydrogen Cyanamide: Appendices

Incident

AREA WAS SPRAYED ON SUNDAY, SYMPTOMS
STARTED ON MONDAY. SEVERE ITCHING ON
ARMS AND LEGS, WELTS, PALMS OF HANDS FEEL
TIGHT AND FOREARMS ARE SORE. HANDS FEEL
VERY COLD. DON'T DRINK ALCOHOL. DOCTOR
PRESCRIBED ANTIHISTAMINES BUT ARE NOT
WORKING. EXPERIENCED ONCE BEFORE IN JUNE
200 BUT COUNCIL SAYS THIS IS TOO EARLY TO
BE SPRAYING HICANE.
AFTER SPRAYING WITH THIS PRODUCT STARTED
HAVING HEADACHES, DROWSINESS, NAUSEA
AND VOMITING. ASKED EXACTLY WHEN S/S
STARTED. CALLER DID NOT KNOW EXACTLY BUT
WERE NOT ON THE DAY OF SPRAYING.
ABSTAINED FROM ALCOHOL FOR A WEEK AFTER
SPRAYING BUT NOW WHEN HE CONSUMES
ALCOHOL HE FEELS CROOK. GP ASKED ME TO
RING YOU.
HAS NAUSEA AND RASH.

WHAT WOULD THE S/S OF AN EXPOSURE HAVE
BEEN AND IS THERE ANY OTHER INFORMATION
YOU COULD FAX ME?
WORKS ON A KIWIFRUIT FARM. AFTER HICANE IS
SPRAYED THERE IS A 5 DAY WAITING PERIOD
BEFORE EMPLOYEES ARE ALLOWED NEAR THE
VINES, OFTEN EMPLOYEES DEVELOP HEADACHES
AFTER THE HICANE HAS BEEN USED. EMPLOYER
WILL NOT TELL CALLER HOW TOXIC THIS
PRODUCT IS. AWARE OF THE INTERACTION WITH
ALCOHOL, HOW TOXIC IS THIS PRODUCT? WHAT
ARE THE S/S? DO THE NEIGHBOURING FARMS
NEED TO BE TOLD THAT SPRAYING IS TAKING
PLACE?
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Assessment
THESE SYMPTOMS TOXICITY UNLIKELY AND REASSURED
SORE THROAT SHOULD RESOLVE, RECOMMEND WATER OR
ICE BLOCK TO SOOTHE. FOLLOWING SPRAYING
MANUFACTURER RECOMMENDS REMAIN OUT OF AREA FOR 4
DAYS. GAVE NUMBER FOR HPU IN AREA TO ADVISE RE
SPRAY DRIFT.
ALLERGIC DERMATITIS MAY OCCUR IN 1% OF INDIVIDUALS
WITH THESE SYMPTOMS, ALTHOUGH NO MENTION OF COLD
HANDS. SYMPTOMS LIKELY TO BE RELATED. WOULD
USUALLY RECOMMEND TREATMENT WITH TOPICAL
HYDROCORTISONE CREAM WHICH MAY RELIEVE SYMPTOMS.
HICANE IS NOT USUALLY SPRAYED IN JUNE SO IS POSSIBLE
THAT PREVIOUS REACTION WAS TO DIFFERENT SUBSTANCE
OR WAS SPRAYED OUT OF SEASON. RECOMMEND
REASSESSMENT BY DOCTOR. REFERRED TO HPU.
CAN BE IRRITATING TO THE SKIN AND MUCOUS MEMBRANES.
INHALATION MAY CAUSE IRRITATION TO THE MOUTH AND
THROAT, ALSO FLUSHING OF THE SKIN, LACRIMATION,
SALIVATION, CHEST TIGHTNESS. UNLIKELY TO BE HICANE
BECAUSE OF SYMPTOMS NOT OCCURRING ON THE DAY OF
EXPOSURE. ALSO SEEMS UNLIKELY TO BE CAUSING THE
FEELING OF UNWELLNESS DURING ALCOHOL INGESTION
BECAUSE OF TIME AFTER EXPOSURE (24 HOUR ABSTENTION
PERIOD). TREAT S&S
DISCUSSED EXPOSURE TO SPRAY DRIFT - IRRITANT
EFFECTS TO SKIN AND RESPIRATORY TRACT - DERMATITIS
CAN BE IRRITANT (ERTHEMATOUS) OR ALLERGIC (WHICH IS
GENERALISED AND MORE SEVERE - VESICULAR). NAUSEA
MAY OCCUR FROM INGESTION, BUT CYANAMIDE ALSO HAS A
DISULFIRAM LIKE REACTION WITH ETHANOL - FLUSHING,
NAUSEA, VOMITING, TACHYCARDIA, HEADACHE ETC.
TREATMENT IS S&S.
DISCUSSED S/S, FAXED S/S, TM, INTERVENTION, TRSUM
AND ANIMAL TOXICITY.
INHALATION OF DUSTS OR MISTS WILL CAUSE LOCAL
IRRITATION, COUGH, CHEST TIGHTNESS. THE ALCOHOL
CYANAMIDE INTERACTION PRODUCES FLUSHING,
GIDDINESS, HEADACHE, RESPIRATORY DISTRESS,
TACHYCARDIA, TIGHTNESS IN THE CHEST, AND A SENSATION
OF COLDNESS IN THE EXTREMITIES. AS WORKPLACE
EXPOSURE RECOMMEND CONTACTING OSH FOR
ADVICE.CALLER REFUSED ALL DETAILS.

Ingredient

Date of Call

Substance
Name

5-Sep-03

HICANE

26-Sep-03

HICANE

24-Nov-03

HICANE

4-Aug-04

HICANE

6-Aug-04

HICANE

Type of Call

Victim

Exposure

Reason

Poison Information

Caller

Site of
Exposure

Substance
Type

Route of
Exposure

Other

Incident

Assessment

Ingredient

Date of Call

YESTERDAY HAD A PUPPY WHO DIED. THE DAY
BEFORE HAD EATEN SOME CHICKEN BONES
WHICH HAD SOME HICANE RESIDUE ON THEM
AND MAY HAVE ALSO DRANK FROM A PUDDLE
TODAY. YESTERDAY AFTERNOON HE VOMITED
CHICKEN BONES. AT 10AM TODAY FOUND LIMP
AND SLEEPING, FOAMING AT MOUTH AND
MUSCLE TWITCHING. TOOK TO VET, DIED THIS
AFTERNOON. HAD ALSO BEEN EATING AVOCADOS
YESTERDAY.
DOG HAS BEEN WALKING AROUND WHERE
PRODUCT HAS BEEN LAID. DOG IS
ASYMPTOMATIC. CONCERNS?

ALTHOUGH SYMPTOMS CONSISTENT, THIS SEEMS UNLIKELY.
DOG WOULD HAVE TO INGEST 45 ML OF SPRAY TO REACH
LD50 IN RATS BUT HUMAN DOSES ARE MUCH HIGHER AND
AMOUNT OF HICANE INGESTED FROM PUDDLE OR CHICKEN
BONES WOULD BE SIGNIFICANTLY DILUTED. AVOCADO IS
KNOWN TO BE TOXIC TO MANY SPECIES OF ANIMALS AND IS
THE MORE LIKELY CAUSE OF DEATH.

30MG/ML
HYDROGEN
CYANAMIDE

10-Aug-04

Substance
Name
HICANE

CYANAMIDE DOSE NOT BREAK DOWN INTO CYANIDE IN THE
BODY. CAN BE IRRITATING TO THE SKIN. S/S FOLLOWING
INGESTION MAY INCLUDE GI UPSET, MIOSIS, SALIVATION,
LACRIMATION, AND TWITCHING. TREATMENT WOULD BE S&S.
CAN BE IRRITATING TO SKIN ESPECIALLY IF SKIN IS MOIST.
TREATMENT WOULD USUALLY BE FLUSHING OF SKIN AT
TIME. IF S/S ARE PERSISTING - BEST TO M/C FOR
ASSESSMENT.
NEEDS TO BE SEEN AT MEDICAL CENTER FOR APPROPRIATE
CARE OF BROKEN SKIN; CONCERN IS FOR INFECTION.

HYDROGEN
CYANAMIDE

10-Aug-04

HICANE

12-Aug-04

HICANE

15-Aug-04

HICANE

DISCUSSED S/S OF ALCOHOL INTERACTION WITH
CYANAMIDE, INHALATIONAL EXPOSURES TO CYANAMIDE
AND NITROGEN FERTILISERS. AS SOME S/S COULD BE
RELATED AND ARE PERSISTING RECOMMEND ASSESSMENT
TODAY BY DOCTOR. TREATMENT CAN BE SENT THROUGH TO
DR IF REQUESTED.

16-Aug-04

HYDROGEN
CYANAMIDE

INHALATION AND SKIN EXPOSURES CAN LEAD TO AN
ALLERGIC DERMATITIS IN SOME INDIVIDUALS, WHICH IS
TREATED SUPPORTIVELY. ABDOMINAL PAIN ONLY LIKELY IF
HAVE INGESTED THE SPRAY, UNLIKELY FROM SPRAY DRIFT
AND SMALL INHALATION/SKIN EXPOSURES AND IF
INHALATION SIGNIFICANT WOULD HAVE EXPECTED
RESPIRATORY IRRITATION. RECOMMEND ADVISE PATIENTS
TO CONTACT HPU REGARDING SPRAY DRIFT
CONCERNS/BLOOD TESTS (GAVE NUMBER).
S/S FROM INHALATION OF HICANE INCLUDE LOCAL
IRRITATION, HOARSENESS, COUGH AND TIGHTNESS OF THE

23-Aug-04

HICANE

23-Aug-04

HICANE

Poisoning/Exposure

Animal

Acute

Unintentional

Vet

Home

Granules

Skin

Poisoning/Exposure

Human

Acute

Unintentional

Parent

Home

Capsules/Tabl
ets

Ingestion

SON DROVE THROUGH SPRAY DRIFT A COUPLE
OF DAYS AGO. HE HAS HAD IRRITATED SKIN
SINCE THEN. CONCERNS?

Poisoning/Exposure

Human

Acute

Unintentional

Relative

Workplace

Liquid

Skin

Poisoning/Exposure

Human

Acute

Unintentional

Self

Workplace

Mist/Spray

Inhalation/Nasal

PARTNER WAS SPRAYING WITH THIS ON FRIDAY.
SOME LEAKED OUT OF SPRAYER AND THE LIQUID
REMAINED ON HIS SKIN (INSIDE GLOVES) UNTIL
LATER IN THE DAY. HE WASHED IT OFF BUT SKIN
HAD ALREADY BEEN BURNT. NOW SKIN HAS
STARTED CRACKING. WANTING TO KNOW IF
THERE IS A CREAM THAT HE CAN APPLY.
WAS IN ORCHARD WHEN SPRAYING OF
HYDROGEN CYANAMIDE OCCURRED. DRANK
ALCOHOL WITHIN A COUPLE OF DAYS OF
EXPOSURE. HAS HAD S/S OF HEADACHE,
BLACKED OUT ONCE, FOAMING AT MOUTH,
TREMOR, SORE JAW, GENERALLY UNWELL. ALSO
EXPOSED TO FERTILISER AT SAME TIME. HAS
SEEN DR BUT STILL HAVING S/S. SEEING "BRAIN
DR" ON WEDNESDAY. CAN YOU SEND INFO ON
S/S AND TREATMENT TO ME?
HAD A COUPLE OF PATIENTS COMPLAINING OF
ABDOMINAL PAIN AFTER EXPOSURE TO SPRAY
DRIFT FROM NEIGHBOURS. IS THIS RELATED?
AND IS THERE A BLOOD TEST TO CONFIRM THIS?

Poison Information

Poisoning/Exposure

Nurse

Human

Acute

Unintentional

Relative

Home

Application for Reassessment of Hydrogen Cyanamide: Appendices

Mist/Spray

Inhalation/Nasal

CALLERS PARTNER WORKS ON A
FARM/VINEYARD, SHE MAY HAVE BEEN EXPOSED
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Type of Call

Victim

Exposure

Reason

Caller

Site of
Exposure

Substance
Type

Route of
Exposure

Poisoning/Exposure

Animal

Acute

Unintentional

Vet

Home

Mist/Spray

Inhalation/Nasal

Poisoning/Exposure

Human

Acute

Unintentional

Self

Public Area

Mist/Spray

Inhalation/Nasal

Poisoning/Exposure

Human

Acute

Unintentional

Employe
r

Workplace

Mist/Spray

Inhalation/Nasal

Poisoning/Exposure

Animal

Acute

Unintentional

Other

Home

Liquid

Ingestion

Poisoning/Exposure

Human

Acute

Child
Exploratory

Parent

Home

Mist/Spray

Ingestion

Poison Information

Poisoning/Exposure

Nurse

Human

Acute

Unintentional

Nurse

Workplace

Application for Reassessment of Hydrogen Cyanamide: Appendices

Mist/Spray

Inhalation/Nasal

Incident

Assessment

TO HICANE AT THE WEEKEND, SHE HAS
DEVELOPED GENERAL FLU LIKE S/S AND A
TWITCH.

CHEST, SALIVATION, LACRIMATION, TWITCHING AND
FLUSHING OF THE FACE AND UPPER THORAX. HICANE ALSO
HAS AN INTERACTION WITH ALCOHOL CAUSING S/S OF
GIDDINESS, HEADACHE, RESPIRATORY DISTRESS,
TACHYCARDIA, TIGHTNESS IN THE CHEST, AND A SENSATION
OF COLDNESS IN THE EXTREMITIES. DUE TO S/S BEST BE
ASSESSED AT M/C.
SERUM LEVELS NOT USED TO GUIDE MANAGEMENT,
RECOMMEND CONTACTING MEDICAL LAB OR POSSIBLY ESR
FOR INFORMATION AND ADVICE ON POSSIBLE TESTING.

DOG HAS BEEN EXPOSED TO HICANE VIA
INHALATION, ARE TREATING S&S, WAS
WONDERING IF SERUM LEVELS COULD
ANALYSED, WHERE WOULD THIS BE DONE?
HAVE NOT HAD ANY ALCOHOL SINCE EXPOSURE.
WENT TO GP ON DAY OF EXPOSURE. S/S HAVE
PERSISTED SINCE DAY OF EXPOSURE TO TODAY.
HAVE VOMITING, DIARRHEA, LACRIMATION,
IRRITATION TO AIRWAYS. COULD YOU FAX INFO
TO ME ON IT?
EXPOSED TO SPRAY DRIFT YESTERDAY AS WELL
AS CALLER'S WIFE AND EMPLOYEES FROM
SPRAYING THAT OCCURRING ON ANOTHER
PROPERTY APPROX 100M AWAY. ALL
CONCERNED HAVE HEADACHE, MUSCLE FATIGUE,
IRRITATION TO RESPIRATORY TRACT. HAVE
CONTACTED HPU ALREADY. WHAT S/S ARE
ASSOCIATED WITH HI-CANE EXPOSURE? HAS
SENT WORKERS HOME FOR DAY.
DOGS WENT MISSING FOR AN HOUR AND WENT
WALKING THROUGH AN AREA THAT WAS
SPRAYED WITH HICANE. WHAT S/S TO LOOK
FOR.
ALREADY IN DISCUSSION WITH MOH, OSH, GP
AND DR. S/S LASTED 3 DAYS AND NOW SHE IS
STILL ILL. CAN YOU FAX ME SOME INFO.
COULD YOU PLEASE FAX THE 26 PAGE
DOCUMENT ON HI-CANE? GET A LOT OF
ENQUIRIES ABOUT THIS, IS IT RELATED TO
CYANIDE? ARE THE SPRAY DROPLETS MORE
TOXIC WHEN WIND IS BLOWING OR WHEN IT IS
STILL?

PATIENT HAS PRESENT WITH CHEST TIGHTNESS
AFTER INHALING SOME OF THE SPRAY. BELIEVE
HE WAS EXPOSED TODAY, BUT THIS IS AN
ONGOING CONCERN FOR HIM.
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Ingredient

Date of Call

Substance
Name

23-Aug-04

HICANE

S/S CONSISTENT WITH HICANE EXPOSURE. CAN SEND INFO
TO GP. RECOMMEND VISITING GP FOR FURTHER
ASSESSMENT AND TREATMENT.

25-Aug-04

HICANE

DISCUSSED INTERACTION WITH ALCOHOL. S/S INCLUDE
RESPIRATORY IRRITATION, TIGHTNESS TO CHEST, GI UPSET,
SALIVATION, LACRIMATION, MUSCLE TWITCHING. IF S/S
PERSISTENT, OR WORSEN -> M/C. MAY WANT TO CONTACT
OSH AS WORKPLACE EXPOSURE ALTHOUGH YOUR
WORKPLACE NOT SOURCE OF EXPOSURE.

26-Aug-04

HICANE

IF S/S MIOSIS, SALIVATION, LACRIMATION, TWITCHING ETC
-> VET

26-Aug-04

HICANE

WOULD RECOMMEND HAVING DR CALL US AND DISCUSS AS
NEW D/S COULD BE FAXED TO DR FOR ASSESSMENT OF THE
PATIENT. DISCUSSED CYANAMIDE AND S/S.
NOT SURE WHAT DOCUMENT THEY ARE REFERRING TO, AS
EVEN THE NEW HASH DOCUMENT IS ONLY 15 PAGES. HICANE IS NOT CYANIDE, IT IS CYANAMIDE WHICH IS NOT
BROKEN DOWN TO CYANIDE IN THE BODY. WIND WOULD NOT
GENERALLY EFFECT TOXICITY ALTHOUGH MAY DISPERSE
SPRAY FASTER AND THUS DILUTE IT. USUALLY OF LOW
TOXICITY BUT CAN CAUSE ALLERGIC REACTION IN SOME
PEOPLE, DISCUSSED ALCOHOL INTERACTION AND
SYMPTOMS SEEN WITH INGESTION. FAXED HASH DOCUMENT.
IRRITATIVE TO RESPIRATORY TRACT AND CHEST TIGHTNESS,
SHORTNESS OF BREATH, COUGH ARE OFTEN SEEN AFTER
INHALATION EXPOSURE. SHORTNESS OF BREATH SHOULD
BE TREATED WITH OXYGEN AND OTHER SUPPORTIVE CARE

27-Aug-04

HICANE

30-Aug-04

HICANE

31-Aug-04

HICANE

HYDROGEN
CYANAMIDE

Type of Call

Poisoning/Exposure

Victim

Human

Exposure

Acute

Reason

Unintentional

Poison Information

Poisoning/Exposure

Human

Chronic

Unintentional

Caller

Site of
Exposure

Substance
Type

Route of
Exposure

Self

Environment

Liquid

Skin

Relative

Workplace

Mist/Spray

Skin

Doctor

Home

Mist/Spray

Inhalation/Nasal

Incident

HAS BEEN USING HICANE ON TWO DIFFERENT
OCCASIONS IN THE LAST WEEK. IT HAD CONTACT
WITH FACE AND SKIN IS NOW RED, SWOLLEN
AND IN SOME PLACES PEELING.
CALLER'S HUSBAND WAS EXPOSED BRIEFLY TO
HICANE SPRAY ABOUT 3 MONTHS AGO. HE WAS
WORKING IN A PADDOCK ADJACENT TO AN
ORCHARD WHERE HICANE WAS BEING SPRAYED.
BRIEF EXPOSURE TO SPRAY DRIFT. DEVELOPED
HEADACHE, TIREDNESS, NAUSEA DURING THE
EVENING. NO SKIN OR RESPIRATORY IRRITATION.
NO ALCOHOL CONSUMED BEFORE OR AFTER
EXPOSURE. HAS CONTINUED TO BE UNWELL
SINCE INCIDENT OCCURRED AND HAS BEING
DIAGNOSED WITH THROMBOSIS. IS THERE ANY
EVIDENCE FOR HICANE CAUSING THROMBOSIS?
HAVE PATIENT WHO WAS EXPOSED TO HICANE
TWO MONTHS WHILE LIVING (NOT WORKING) IN
ORCHARD. HAS ASTHMA WHICH HAS WORSENED.
ALSO LETHARGIC, SORE THROAT AND ACHY
SINCE EXPOSURE.

Haz Chem Information

Employe
e

COMPANY HAS JUST IMPORTED NEW FERTILISER
PRODUCT. WAS HANDING ON WEEKEND AND
SINCE THEN HAS FELT UNWELL, ALTHOUGH
CALLER THINKS IT MAY BE A HEAD COLD.
CONCERNS?

Poison Information

Other

RELATIVELY POOR CONNECTION. ORCHARD NEXT
TO DAUGHTER IS ABOUT TO START SPRAYING

Application for Reassessment of Hydrogen Cyanamide: Appendices
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Assessment

Ingredient

AS REQUIRED. IF LARGE DOSES INHALED HE SHOULD AVOID
ALCOHOL TODAY, TO MINIMISE CHANCES OF REACTION
(DISCUSSED POTENTIAL EFFECTS). OSH (OR HEALTH
PROTECTION UNIT) CAN BE CONTACTED RE PROTECTIVE
EQUIPMENT.
HICANE CAN CAUSE SEVERE SKIN IRRITATION. WASH AREA
WELL. IF S/S SEEM SEVERE OR CONTINUE TO PERSIST BEST TO GET ASSESSED BY M/C.
INITIAL SYMPTOMS WOULD BE CONSISTENT WITH EXPOSURE
TO CYANAMIDE. ALTHOUGH EXPOSURE IN COMBINATION
WITH ALCOHOL HAS BEEN ASSOCIATED WITH
CARDIOVASCULAR EFFECTS (E.G. TACHYCARDIA,
HYPOTENSION), NO EVIDENCE OF ASSOCIATION WITH
THROMBOSIS IN ABSENCE OF INGESTION OF ALCOHOL.

LIMITED INFORMATION ON CHRONIC TOXICITY ON TOXINZ
AND POISINDEX. MOST TOXIC EXPOSURES WILL RESULT IN
LOCAL IRRITANT EFFECTS. AFTER SUBSTANTIAL OVERDOSE,
CYANAMIDE MAY CAUSE MIOSIS, LACRIMATION, VOMITING,
DIARRHEA, SALIVATION AND MUSCLE FASCICULATIONS. IN
THE PRESENCE OF ETHANOL, A DISULFIRAM-LIKE REACTION
OCCURS. CHRONICALLY: ANECDOTAL REPORTS OF HEPATIC
EFFECTS OCCURRING IN ASSOCIATION WITH LONG-TERM
USE OF HYDROGEN CYANAMIDE. HOWEVER, THIS IS NOT
WELL DESCRIBED IN THE LITERATURE.EVEN THOUGH NOT
WORK EXPOSURE MAY BE WORTHWHILE DISCUSSING WITH
OCCUPATIONAL PHYSICIAN AT OSH. IF NEED TO CAN RING
BACK AND TALK TO A MED TOX.
CONTACT OSH REGARDING PROPER EQUIPMENT TO USE
WHEN HANDLING. DO NOT THINK S/S ARE RELATED TO
CALCIUM CYANAMID. CALCIUM CYANAMID IS ACTUALLY
USED THERAPEUTICALLY FOR CHRONIC ALCOHOLISM AND
WILL INTERACT WITH ALCOHOL. THEREFORE, IF SOMEONE IS
HANDING THIS PRODUCT AND INHALES OR ACCIDENTALLY
INGESTS IT, IF THEY LATER DRINK ALCOHOL, THERE IS A
RISK OF A DISULFIRAM-LIKE REACTION. S/S MAY INCLUDE
NAUSEA, HEADACHE, FATIGUE ETC. IF CONCERNED ABOUT
S/S OR IF THEY PERSIST - TO M/C.
GENERALLY IRRITATIVE EFFECTS. HOWEVER, BEST TO
DISCUSS PRECAUTIONS WITH HEALTH PROTECTION UNIT OR

Hydrogen
Cyanamide

Date of Call

Substance
Name

4-Oct-04

HICANE

1-Nov-04

HICANE

22-Nov-04

HICANE

30-Jun-05

21-Jul-05

CALCIUM
CYANAMID

HICANE

Type of Call

Victim

Exposure

Reason

Caller

Poison Information

Doctor

Poison Information

Other

Poison Information

Other

Site of
Exposure

Substance
Type

Route of
Exposure

Incident

Assessment

HICANE. ORCHARDIST HAS SUGGESTED
DAUGHTER'S PETS SHOULD BE SENT TO KENNEL
FOR WEEK WHILE SPRAYING.
WANTING TO KNOW WHAT TESTS CAN BE DONE
FOR HICAINE. NO ONE SEEMS TO BE ABLE TO
TEST FOR LEVELS. WHAT OTHER LAB TESTS
SHOULD BE DONE
LIVE ON AN APPLE ORCHARD ABOUT TO BE
SPRAYED, WANT TO KNOW IF CAN HARM MY DOG.

VET.

NEIGHBOURS ARE GOING TO SPRAY THIS TODAY.
WORRIED ABOUT HORSES BEING EXPOSED.

Poisoning/Exposure

Human

Acute

Unintentional

Nurse

Environment

Mist/Spray

Inhalation/Nasal

Poisoning/Exposure

Animal

Acute

Unintentional

Vet

Home

Liquid

Ingestion

Poisoning/Exposure

Animal

Acute

Unintentional

Other
Health

Home

Mist/Spray

Inhalation/Nasal

Poisoning/Exposure

Animal

Acute

Unintentional

Vet

Home

Liquid

Ingestion

Poisoning/Exposure

Animal

Acute

Unintentional

Other

Home

Liquid

Ingestion

Application for Reassessment of Hydrogen Cyanamide: Appendices

PATIENT WAS IN AN AREA WHICH HAD JUST
BEEN SPRAYED WITH HICANE, DEVELOPED S/S
OF CENTRAL CHEST PAIN AND DIFFICULTY
SWALLOWING, UPON PRESENTATION AT
HOSPITAL PAIN DESCRIBED AS A 8, ALL VITAL
SIGNS, OBS COMPLETELY NORMAL. IS
IMPROVING OVER TIME -> PAIN NOW DESCRIBED
AS A 5. HAS NOT HAD ANY ETHANOL.
OWNER EMPTIED SOME RESIDUE IN DRUM ONTO
GROUND, THINKS CAT MAY HAVE EATEN SOME OF
THE GRASS, HAS BEEN WEAK, NAUSEOUS,
MUSCLE SPASMS IN CHEST, AND TODAY HAS
BEEN VOMITING.
DOG PRESENTED WITH TREMOR, MUSCLE
FASCICULATIONS, DEPRESSION, LETHARGY,
GROANING, VOMITING, HIGH RESPIRATIONS AND
HEART RATE. WAS IN ORCHARD WHICH WAS
BEING SPRAYED YESTERDAY, RELATED? PLEASE
FAX.
DOG MAY HAVE INGESTED SOME FROM A SMALL
PUDDLE NEAR A LEAKING CONTAINER. HAS
RESPIRATORY DISTRESS, MUSCLE
FASICULATIONS AND VOMITING.
DOG WAS DRINKING WATER FROM RUN-OFF OF
TANK IN OUR ORCHARD. WITHIN 1 HOUR
DEVELOPED PERSISTENT VOMITING (BLACK) AND
DIARRHEA, TREMOR, ATAXIA, WEAKNESS, COULD
NOT STAND UP. TAKEN TO VET, WHO SAID WAS
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SERUM LEVELS DO NOT AID MANAGEMENT. OTHER TESTS
THAT SHOULD BE DONE INCLUDE SERUM
ELECTROLYTES,SERUM UREA AND CREATININE, SERUM
GLUCOSE, ACID BASE BALANCE
FROM AGRICHEM MANUAL, REMOVE DOG FROM AREA OF
SPRAYING FOR 3 DAYS. DOGS APPEAR ESPECIALLY
SENSITIVE BUT SERIOUS TOXICITY WOULD BE HIGHLY
UNLIKELY UNLESS PROLONGED INHALATION EXPOSURE OR
INGESTION. IF SEVERE GI UPSET, TREMOR, TWITCHING,
CONFUSION, FATIGUE -> VET.
NO SPECIFIC INFORMATION ON HORSES. MOST TOXIC
EXPOSURES WILL RESULT IN LOCAL IRRITANT EFFECTS.
DISCUSSED EFFECTS OF DIFFERENT ROUTES OF EXPOSURE.
KEEP ANIMAL AS FAR AWAY FROM AREA BEING SPRAYED AS
POSSIBLE. OBSERVE AT HOME. IF UNWELL CALL VET.
INHALATION OF CYANAMIDE CAN LEAD TO RESPIRATORY
IRRITATION, HOARSENESS, COUGHING, BRONCHITIS, AND
TIGHTNESS OF THE CHEST, WAS NOT DIRECTLY EXPOSED TO
SPRAY AND IN THIS SITUATION WOULD BE A MILD
EXPOSURE. OBSERVE UNTIL ASYMPTOMATIC, TREAT S&S.

SYMPTOMS POSSIBLY RELATED, MAIN CONCERN WOULD BE
POSSIBILITY OF SEIZURES AND TREATMENT OF
HYPOTENSION, WHICH ARE SYMPTOMATIC. RECOMMEND
MONITOR CVS STATUS, FLUIDS, ELECTROLYTES. FAXED D/S.

Ingredient

CYANAMIDE

HYDROGEN
CYANAMIDE

SYMPTOMS CONSISTENT BUT WOULD HAVE EXPECTED
ONSET SOONER IF INGESTED/INHALED AS NOT
SIGNIFICANTLY ABSORBED VIA SKIN. SUGGEST CHECK
HISTORY AND INVESTIGATE OTHER CAUSES. SUPPORTIVE
CARE, FAXED D/S.
DISCUSSED S/S. PAST TIME POINT FOR ACTIVATED
CHARCOAL. S&S CARE
SYMPTOMS POSSIBLY CONSISTENT. CAN NOT FAX TO
PUBLIC BUT VET CAN RING NPC AND FAX TO VET.

HYDROGEN
CYANAMIDE

Date of Call

Substance
Name

28-Jul-05

HICANE

9-Aug-05

HICANE

11-Aug-05

HICANE

18-Aug-05

HICANE

30-Jan-05

HI-CANE

6-Aug-05

HICANE

11-Aug-05

HICANE

16-Aug-05

HICANE

Type of Call

Victim

Exposure

Reason

Caller

Site of
Exposure

Substance
Type

Route of
Exposure

Incident
UNKNOWN POISONING AND CONSIDERED
EUTHANASIA. CAN YOU PLEASE FAX SOMETHING
SO WE CAN PASS ON TO VET?
DOG PRESENTED SEMI-COMATOSE,
DEHYDRATED, WITH WATERY DIARRHEA,
VOMITUS CONTAINED SOME BLOOD, SEVERE
SHOCK. GAVE ATROPINE, TEMGESIC AND FLUIDS
AND RECOVERED SLIGHTLY OVERNIGHT. KIDNEY
TESTS REVEALED NORMAL, SO RULED OUT
ETHYLENE GLYCOL. DOG STILL HAS SOME
NEUROLOGICAL SYMPTOMS OF SHAKING,
WEAKNESS BUT IS OTHERWISE STABLE. PLEASE
FAX?
THINK DOG WAS IN AREA WHEN SPRAYING
OCCURRED, DOG MAY ALSO HAVE INGESTED
PRODUCT WHICH HAD FORMED POOLS,
DEVELOPED S/S OF LETHARGY, TREMOR, GI S/S.

Poisoning/Exposure

Animal

Acute

Unintentional

Vet

Home

Liquid

Ingestion

Poisoning/Exposure

Animal

Acute

Unintentional

Vet

Home

Mist/Spray

Inhalation/Nasal

Poisoning/Exposure

Animal

Acute

Unintentional

Vet

Home

Liquid

Ingestion

SUSPECT INGESTED FROM A PUDDLE LATE LAST
NIGHT/EARLY THIS MORNING, DEVELOPED GI
EFFECTS, DOG HAS RECEIVED ACTIVATED
CHARCOAL AND IS ON IV FLUIDS, S/S HAVE
IMPROVED.

Poisoning/Exposure

Human

Acute

Unintentional

Parent

Home

Capsules/Tabl
ets

Ingestion

CALLER NOW SUSPECTS THAT THE POISON IS
HICANE (I RAISED THIS AS A POSSIBLE AGENT
YESTERDAY)

Poisoning/Exposure

Human

Acute

Unintentional

Self

Home

Mist/Spray

Inhalation/Nasal

Poisoning/Exposure

Human

Acute

Unintentional

Doctor

Home

Mist/Spray

Inhalation/Nasal

WANTING TO COMPLAIN ABOUT SPRAY DRIFT
FROM ORCHARD NEXT DOOR. DEVELOPED S/S
OF HEADACHE, IRRITATION AFTER BEING IN THE
AREA SPRAYED.
LAST WEDNESDAY KIWIFRUIT ORCHARD NEXT
DOOR SPRAYED WITH HICANE, PATIENT WAS
EXPOSED BRIEFLY TO SPRAY DRIFT, NO S/S AT
TIME OR HAVE SINCE DEVELOPED. PATIENTS
CONCERNED AS MANY FRIENDS AND RELATIVES
HAVE STATED THAT HICANE IS EXTREMELY
TOXIC. ANY CONCERN HERE?

Poisoning/Exposure

Human

Acute

Unintentional

Relative

Home

Mist/Spray

Ingestion

Application for Reassessment of Hydrogen Cyanamide: Appendices

SPRAYED ORCHARD ON SATURDAY, THIS
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Assessment

SYMPTOMS POSSIBLY CONSISTENT, TREATMENT CORRECT.
IS SUPPORTIVE. PRIMARY CONCERNS DEHYDRATION,
HYPOKALEMIA AND ECG CHANGES. FAXED D/S.

MODERATE S/S INCLUDE GI UPSET, MUSCLE
FASCICULATIONS, CNS DEPRESSION, SEIZURE, NO SPECIFIC
ANTIDOTE, DECONTAMINATION IS RECOMMENDED IF WITHIN
SUITABLE TIME FRAME (NOT IN THIS CASE) OBSERVE AND
TREAT S&S.
NOT A LOT OF ANIMAL INFORMATION, S/S INCLUDE GI
EFFECTS, CARDIOVASCULAR AND CNS DYSFUNCTION IN
LARGE DOSES. AS DOG IS RECOVERING PROGNOSIS IS
GOOD, MONITOR BLOOD PRESSURE, HEART RATE, CARDIAC
RHYTHM, FLUID AND ELECTROLYTES. NO ANTIDOTE, TREAT
S&S.
REQUIRES MEDICAL ASSESSMENT, POSSIBLE AGENTS
WHICH WILL CAUSE FACIAL FLUSHING FOLLOWING ALCOHOL
INGESTION INCLUDE ANTABUSE, HICANE. -> M/C AND OR
POLICE,. ALSO DISCUSSED SOME ASPECTS WHICH MAY
RULE OUT HICANE, PATIENT HAD CONSTIPATION BUT
HICANE LIKELY TO CAUSE DIARRHEA. REQUIRES MEDICAL
ASSESSMENT
DISCUSSED S/S, ALCOHOL CAN CAUSE MORE SEVERE S/S
IF TAKEN BEFORE OR AFTER EXPOSURE. IF PERSISTENT OR
SEVERE S/S BEST BE ASSESSED AT M/C. REFERRED TO
HPU TO COMPLAIN ABOUT SPRAY DRIFT.
IRRITATION WOULD BE EXPECTED INITIALLY, S/S OF
RESPIRATORY IRRITATION, HOARSENESS, COUGHING,
BRONCHITIS, AND TIGHTNESS OF THE CHEST, IF LARGE
EXPOSURE SYSTEMIC S/S ARE ALSO POSSIBLE, INCLUDING
GI, CNS AND CVS S/S. POTENTIAL FOR AN ETHANOL
INTERACTION SIMILAR TO DISULFRAM (FLUSHING,
GIDDINESS, HEADACHES, AND VOMITING). AS
ASYMPTOMATIC AND WEEK HAS PASTED SINCE EXPOSURE
UNLIKELY TO CAUSE ANY FURTHER CONCERN, NO
TREATMENT NECESSARY.
INCR IS MODERATE TO LARGE INGESTION OR SYMPTOMATIC,

Ingredient

Date of Call

Substance
Name

16-Aug-05

HICANE

20-Aug-05

HICANE

23-Aug-05

HICANE

19-Jul-05

HICANE

5-Aug-05

HICANE

24-Aug-05

HICANE

25-Aug-05

HICANE

Type of Call

Victim

Exposure

Reason

Caller

Site of
Exposure

Substance
Type

Route of
Exposure

Incident

Assessment

AFTERNOON HUSBAND PICKED AND INGESTED 2
KIWIFRUIT. NO S/S HAVE DEVELOPED, CHECKING
THIS IS OK.
HAVE RECENTLY MOVED TO AREA. SPRAY BEING
USED ON ORCHARD. HAVE BEEN TOLD IT IS
HICANE. LAST COUPLE OF WEEKS, HAVE
DEVELOPED A HEADACHE, NAUSEA, AND
CHANGES TO MENSTRUAL CYCLE. ONE CHILD
HAS HAD AN INCREASED INCIDENCE OF ASTHMA
AND ALLERGIES. DOES NOT DRINK ALCOHOL.
PATIENT SPILT ON FOOT WHILST AT WORK. AREA
APPEARS BURNT
SAT -2. "BREAKDOWNS" HEADACHES. OK NOW.
OK BY WEDNESDAY. HUSBAND WAS SPRAYING
THIS JUST OVER WEEK AGO. AT A NUMBER OF
POINTS HAD TO REMOVE PROTECTIVE
EQUIPMENT AND WOULD HAVE BEEN EXPOSED.
DID NOT DRINK ALCOHOL. DID HAVE HEADACHE
AND NAUSEA, WITH THIS RESOLVING BY THE
WEDNESDAY. WAS ASSESSED BY GP, AND
ALTHOUGH THEY ASKED FOR A BLOOD TEST TO
BE DONE THE GP DID NOT GET TEST DONE AS
THEY SAID HE WOULD BE OK. JUST CHECKING
THAT THIS WAS OK TREATMENT, ESPECIALLY IN
REGARDS TO BLOOD TEST.
S/S OF ERYTHEMA, EDEMA ON FOREARM, ALL
VITALS NORMAL. POSSIBLE SMALL EXPOSURE TO
HICANE AND MESUROL WHILE AT WORK.
TREATMENT?

WELL BELOW INCR, OBSERVE AT HOME, NO S/S LIKELY,
MILD S/S INCLUDE NAUSEA, HEADACHES, FATIGUE, IF S/S
DO OCCUR -> M/C FOR CHECK.
MOST TOXIC EXPOSURES WILL RESULT IN LOCAL IRRITANT
EFFECTS. AS ONLY EXPOSURE IS VIA MINIMAL SKIN AND
INHALATION WOULD NOT EXPECT MARKED SYSTEMIC S/S.
WOULD ALSO EXPECT LOCAL IRRITANT EFFECTS. NO
MENTION OF HORMONAL CHANGES WITH TOXICITY. DUE TO
S/S -> M/C. ALLERGIES AND ASTHMA NOT TOXIC EFFECT.

Poisoning/Exposure

Human

Acute

Unintentional

Self

Home

Mist/Spray

Inhalation/Nasal

Poisoning/Exposure

Human

Acute

Unintentional

Nurse

Workplace

Mist/Spray

Skin

Poisoning/Exposure

Human

Acute

Unintentional

Relative

Workplace

Mist/Spray

Inhalation/Nasal

Poisoning/Exposure

Human

Acute

Unintentional

Doctor

Workplace

Mist/Spray

Skin

Poisoning/Exposure

Human

Acute

Unintentional

Nurse

Workplace

Mist/Spray

Inhalation/Nasal

SPRAYED THIS YESTERDAY HAS ALMOST HANG
OVER LIKE EFFECTS.

Poisoning/Exposure

Human

Acute

Unintentional

Nurse

Workplace

Liquid

Skin

LOCAL ORCHARD USES ON KIWIFRUIT. WORKER
PUT HAND IN IT TWO DAYS AGO. NO S/S. DO
THEY NEED BLOOD TESTS.
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FLUSH THOROUGHLY. TREAT ANY S/S AS PER THERMAL
BURN.
NO INDICATION ON TOXINZ OF AVAILABILITY OF BLOOD TEST.
WOULD NORMALLY BASE ASSESSMENT ON PRESENTING
SYMPTOMS AND HISTORY. GIVEN THESE IT WOULD APPEAR
THAT HE HAD MILD HYDROGEN CYANAMIDE TOXICITY. BASED
ON THIS TREATMENT WOULD NOT NORMALLY BE REQUIRED.
IF FURTHER SYMPTOMS, SUCH AS VOMITING, CONFUSION,
PALPITATION HAD APPEARED THEN WOULD RECOMMEND
FURTHER ASSESSMENT. COULD DISCUSS BLOOD TEST
AVAILABILITY WITH HEALTH PROTECTION UNIT.

HICANE EFFECTS MAY INCLUDE ERYTHEMA, BLISTERING,
IRRITANT DERMATITIS, MACULAR RASH, PAPULOVESICULAR
ERUPTIONS, BULLAE, AND ALLERGIC DERMATITIS.
ABSORPTION THROUGH SKIN NOT HIGH, TREAT S&S.
MESUROL A CARBAMATE, LOCAL EFFECTS INCLUDING
SWEATING AT SITE, MAY CAUSE SYSTEMIC EFFECTS
(SLUDGE, ETC), AS NO SYSTEMIC EFFECTS AT THIS STAGE
UNLIKELY TO DEVELOP SIGNIFICANT EFFECTS. TREAT
PATIENTS LOCAL EFFECTS S&S.
DISCUSSED ALCOHOL DISULFIRAM , MILD S/S OF
CYANAMIDE INCLUDE NAUSEA, HEADACHES, FATIGUE. AVOID
ALCOHOL. IF S/S WORSEN OR PERSIST S&S CARE.
IRRITATING TO MOIST SKIN. ABSORPTION THROUGH
UNDAMAGED SKIN IS NOT HIGH (<10%). NOT AN
ORGANOPHOSPHATE. NO BLOOD TESTS REQUIRED. IF S/S
SYMPTOMATIC AND SUPPORTIVE TREATMENT.

Ingredient

HYDROGEN
CYANAMIDE

Date of Call

Substance
Name

5-Sep-05

HICANE

2-Aug-05

HICANE

15-Aug-05

HICANE

7-Sep-05

HICANE

28-Sep-05

HICANE

7-Oct-05

HICANE

Appendix 7 - Toi Te Ora Public Health records of hydrogen
cyanamide complaints 1998-2004
Classification of each complaint
Date
complaint
lodged
Nature of complaint

Non
Inadequate
Notification notification Spray drift Location

18-Aug-98 Road gang working when orchard spraying was being
undertaken.

1

16-Nov-98 Complaint 2 months after the event: 24/8/98
Spray drift onto the neighbouring farm.
Trees died and a large population of parrots also died

1

26-Aug-98 Tamarillos dropped fruit following spraying

1

Total 1998
3-Aug-99 Exposed to drift while moving horses.
Advised by neighbour that spraying was to occur so
went to move horse but was exposed at the time.

3
1

Total 1999
11-Sep-01 No road signs on a public road during spraying

1
1

Minden

2-Aug-01 Had a range of symptoms of unknown cause.
Found out from Te Puna Primary spraying was notified
she may have been affected when collecting children.
Total 2001
24-Aug-02 Children on Tangitu road caught in spray drift

1

Te Puna

2
1

Te Puna

13-Sep-02 Complainant concerned son has Hi Cane poisoning
as they live in the area and he is always in bare feet
Total 2002
27-Aug-04 Child walked in spray drift

1

Tauranga

2
1

26-Aug-04 Spray may have occurred Friday. Symptoms showing
Sunday. No exposure known by complainant
14-Sep-04 No specific incident.
Daughter became ill 7.9.04 .
Mother attributes it to Hi Cane

Total 2004

Details of Action taken

Te Puke

The roading extended past a number of orchards.
No one orchard was identified.
Assisted manager with work place hazard identification
Requested WBOP to programme road work around
orchards at a different time of the year.
Pongakawa No shelter belts between properties.
Advised complainant of the code of practice and the need
to contact earlier next time.
Pigs attacked each other in the days following spraying
Future spraying will need to be done in a controlled manner
Te Puke
Referred to EBOP and MAF.

Omokoroa Conflicting stories relating to the spray event .
Complainant most concerned for the horse.
Regional council employee also involved.

Complainant drove through spray drift on public road.
Developed symptoms 5 days later. Dizzy , short of breath
No cyanamide flush with alcohol.
Not aware of any drift but the symptoms caused concern
No further action.

Complainant concerned that spraying results in behavioural
problems with children. Spraying took place in high winds.
Unable to investigate, no names provided for children affected
Symptoms were not consistent with Hicane.

Whakamarma
Dr treated child but advised mother not all symptoms were
consistent with Hi Cane unless large quantities are taken.
(Unclear if this was orchard related as the file states a Farm).
Kaimai
Advised to contact EBOP
Symptoms not consistent with Hicane poisoning.
Te Puna
Other children suffering same symptoms.
Dr considers symptoms are consistent with Flu.
Recommended GP visit but complainant has been to
homeopath and been given "herbicide Treatment" .
No further action

1

Source Annaka Simpson,
Health Protection Officer
Toi Te Ora Public Health.
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Appendix 8 – Qualitative scales for describing effects
The descriptors are indicative only, intended primarily for the purposes of balancing risks and
costs against benefits, and so that risks can be prioritised for management. The ‘descriptor’
words should not be seen in any absolute senses – they are simply a means of differentiating
levels of significance.
Table 5: Magnitude of adverse effect (risks and costs)
Descriptor

Examples of descriptions

Minimal

Mild reversible short term adverse health effects to individuals in highly localised area
Highly localised and contained environmental impact, affecting a few (less than ten) individuals
members of communities of flora or fauna, no discernible ecosystem impact
Low dollar cost of containment/cleanup/repair (<$5,000)
No social disruption1

Minor

Mild reversible short term adverse health effects to identified and isolated groups2.
Localised and contained reversible environmental impact, some local plant or animal communities
temporarily damaged, no discernible ecosystem impact or species damage
Dollar cost of containment/cleanup/repair in order of $5,000-$50,000
Potential social disruption (community placed on alert)

Moderate

Minor irreversible health effects to individuals and/or reversible medium term adverse health effects
to larger (but surrounding) community (requiring hospitalisation)
Measurable long term damage to local plant and animal communities, but no obvious spread
beyond defined boundaries, medium term individual ecosystem damage, no species damage
Dollar cost of containment/cleanup/repair in order of $50,000-$500,000
Some social disruption (e.g. people delayed)

Major

Significant irreversible adverse health effects affecting individuals and requiring hospitalisation
and/or reversible adverse health effects reaching beyond the immediate community
Long term/irreversible damage to localised ecosystem but no species loss
Dollar cost of containment/cleanup/repair in order of $500,000-$5,000,000
Social disruption to surrounding community, including some evacuations

Massive

Significant irreversible adverse health effects reaching beyond the immediate community and/or
deaths
Extensive irreversible ecosystem damage, including species loss
Dollar cost of containment/cleanup/repair greater than $5,000,000
Major social disruption; entire surrounding area evacuated; impacts on wider community

1

The concept of social disruption includes both physical disruption, and perceptions leading to
psychological disruption. For example, some chemicals may have nuisance effects (through odour) that
result in communities feeling threatened.
2
Note that the reference to ‘groups’ and ‘communities’ in the context of human health effects includes
the notion of groups defined by health status.
Application for Reassessment of Hydrogen Cyanamide: Appendices
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Table 6: Magnitude of beneficial effect (benefits)
Descriptor

Examples of descriptions

Minimal

Mild short term positive health effects to individuals in highly localised area
Highly localised and contained environmental impact, affecting a few (less than ten) individuals
members of communities of flora or fauna, no discernible ecosystem impact
Low dollar benefit (<$5,000)
No social effect

Minor

Mild short term beneficial health effects to identified and isolated groups
Localised and contained beneficial environmental impact, no discernible ecosystem impact or
species damage
Dollar benefit in order of $5,000-$50,000
Minor localised community benefit

Moderate

Minor health benefits to individuals and/or medium term health impacts on larger (but surrounding)
community and health status groups
Measurable benefit to localised plant and animal communities expected to pertain to medium term.
Dollar benefit in order of $50,000-$500,000,
Local community and some individuals beyond immediate community receive social benefit.

Major

Significant beneficial health effects to localised community and specific groups in wider community
Long term benefit to localised ecosystem(s)
Dollar benefit in order of $500,000-$5,000,000
Substantial social benefit to surrounding community, and individuals in wider community.

Massive

Significant long term beneficial health effects to the wider community
Long term, wide spread benefits to species and/or ecosystems
Dollar benefit greater than $5,000,000
Major social benefit affecting wider community

Likelihood of effect occurring

Likelihood in this context applies to the composite likelihood of the end effect, and not
either to the initiating event, or any one of the intermediary events. It includes:
 the concept of an initiating event (triggering the hazard), and
 the exposure pathway that links the source (hazard) and the area of impact (public
health, environment, economy, or community).
The likelihood term applies specifically to the resulting effect or the final event in the chain,
and will be a combination of the likelihood of the initiating event and several intermediary
likelihoods.
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Table 7: Likelihood of adverse effect
Descriptor

Description

Highly improbable

Almost certainly not occurring but cannot be totally ruled out.

Improbable (remote)

Only occurring in very exceptional circumstances.

Very unlikely

Considered only to occur in very unusual circumstances

Unlikely (occasional)

Could occur, but is not expected to occur under normal operating conditions.

Likely

A good chance that it may occur under normal operating conditions.

Very likely

Expected to occur if all conditions met.

Extremely likely

Almost certain.

Table 8: Calculating the level of risk (or benefit)
The applicant considers that for this substance the level of risk can be assigned as follows:
Magnitude of effect
Likelihood

Minimal

Minor

Moderate

Major

Massive

Highly improbable

Insignificant

Insignificant

Very Low

Low

Medium

Improbable

Insignificant

Very Low

Low

Medium

High

Very Low

Low

Medium

High

High

Low

Medium

High

High

Very High

Medium

High

High

Very High

Extreme

Very likely

High

High

Very High

Very High

Extreme

Extremely likely

High

Very High

Very High

Very High

Extreme

Very unlikely (occasionally)
Unlikely
Likely
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Appendix 9 – Human Health Exposure Modelling
Consideration of Risk to Workers
A9.1

The Agency has used models to assess exposure and compared the output to
toxicity values to determine the level of risk to workers and bystanders arising
from the use of hydrogen cyanamide containing products. To assess risks to
workers and bystanders toxicity values are converted to an AOEL (Acceptable
Operator Exposure Level).

A9.2

The AOEL is the maximum daily dose considered to be without adverse health
effect for operators, workers and bystanders. It is based on the most appropriate
NOEL from relevant studies and is equal to that value (NOEL) divided by an
uncertainty factor selected on the basis of the extent and quality of the available
data, the species for which data are available and the nature of the effects
observed. (i.e. AOEL = NOEL (most sensitive study)/Safety Factors)

A9.3

The AOEL is compared to the level of exposure estimated (or measured) to
determine the risk.
Risk = AOEL/Exposure x 100%
When the value is less than 100%, a risk to the operator or bystander is indicated.

Assessment of Operator Risk
A9.4

The German BBA Model was used to estimate the exposure of workers to
hydrogen cyanamide and residues on workers during mixing and loading and
during spray application (mist blower), in mg/kg person/day
(http://www.pesticides.gov.uk/index.htm). The derived values consider both
dermal and inhalation routes.

A9.5

The values were calculated by the Agency to determine the estimated operator
exposure values. The BBA model allows the flexibility to vary protective clothing
(hands, head and body). The calculations were based on scenarios involving no
protective clothing and with protective clothing during mixing and loading and
spray application.

A9.6

The use pattern for hydrogen cyanamide formulations indicates that there is
potential for contractors to be using this substance daily during the recommended
application period of about 4 weeks during July/August. It is conceivable that the
same contractors may be applying hydrogen cyanamide formulations in separate
locations in regions such as the Bay of Plenty.

A9.7

Due to the relatively short time in which hydrogen cyanamide is applied the 28
day study in which Sprague Dawley rats were administered 50% aqueous
hydrogen cyanamide (the NOAEL based on thyroid changes was 5 mg/kg bw/day)
has been used to establish an AOEL.

A9.8

Given the quality and extent of the database and the nature of the effects observed
the Agency has used a safety factor of 10 to take account of interspecies
differences and a further factor of 10 to take account of intraspecies differences.
This gives a safety factor of 100 for use in the calculation of an AOEL value.
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A9.9

Accordingly, the Acceptable Operator Exposure Level (AOEL) was set at 0.05
mg/kg bw/day.

Table 9: Estimations of operator exposure and risk using hydrogen cyanamide on
apples.
German Model (BBA)

No Personal protective
equipment (PPE)
Gloves only when
mixing/loading
Gloves only when
spraying
With PPE/ respiratory
protective equipment
(RPE)

Operator
Exposure (mg/kg
bw/day)
1.5

AOEL/Exposure x 100

1.25

4.0%

1.43

3.5%

0.06

83.3%

3.3%

*The following points, specific to the hydrogen cyanamide formulations, have been taken into
account for the purposes of these calculations. For each model only the worst case scenario as
described below, has been addressed:
1.
2.
3.
4.
5.
6.
7.

the product is packed in 20 litre containers;
the maximum application rate will be 17.6 kg a.i./hectare;
the substance is sprayed using a tractor mounted/trailed broadcast air assisted sprayer
the application spray volume will be 1300 litres per hectare;
a work rate of 8 hectares per day has been used; and
the bodyweight for operators is set at 70kg.
the risk is determined from Tolerable Exposure (AOEL)/ Estimated Exposure
<100%.

Table 10: Estimations of operator exposure and risk using hydrogen cyanamide on
kiwifruit.
German Model (BBA)

No PPE
Gloves only when
mixing/loading
Gloves only when
spraying
With PPE/RPE

Operator
Exposure (mg/kg
bw/day)
2.2
1.84

AOEL/Exposure x
100

1.73

2.9%

0.09

55.5%

2.3%
2.7%

*The following points, specific to the hydrogen cyanamide formulations, have been taken into
account for the purposes of these calculations. For each model only the worst case scenario as
described below, has been addressed:
1.
2.
3.
4.

the product is packed in 20 litre containers;
the maximum application rate will be 25.9kg a.i. /hectare;
the substance is sprayed using a tractor mounted/trailed broadcast air assisted
sprayer
the application spray volume will be 800 litres per hectare;
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5.
6.
7.

a work rate of 8 hectares per day has been used; and
the bodyweight for operators is set at 70kg.
the risk is determined from Tolerable Exposure (AOEL)/ Estimated Exposure
<100%

A9.10

In the above tables, it can be seen that there are risks to workers in the absence of
appropriate personal protective equipment (PPE) (e.g. gloves, coveralls, sturdy
footwear, a hood and head visor) and respiratory protective equipment (RPE) (e.g.
respiratory filter) when hydrogen cyanamide formulations are applied to both
apples and kiwifruit.

A9.11

Under a worst case scenario, when full PPE and RPE is worn, the risks derived for
hydrogen cyanamide formulations are below 100%, indicating that the use of
hydrogen cyanamide poses risks to workers.

Re-entry Time following use
A9.12

NPC recorded 2 calls from people who had developed symptoms when working on
vines within 3 days of spraying.

A9.13

While this would indicate a re-entry time period is required, there are insufficient
data available to calculate this. Re-entry periods are already specified on the labels
of several hydrogen cyanamide products whereby workers who are in contact with
kiwifruit canes within 5 days of spraying should wear gloves, and it is also good
husbandry practice not to enter treated fields until the plants and soil are dry,
unless the users are wearing protective clothing.

Risks to bystanders
A9.14

The NPC recorded 4 calls from tenants on orchards being sprayed and 4 calls from
people living or working on neighbouring properties. The callers described a range
of symptoms including: skin rashes, headaches, sore throats, and breathing
difficulties.

A9.15

The Agency notes that the majority of effects relating to humans via spray drift
have been associated with skin irritation and sensitisation. Clearly, these are
effects resulting from acute exposure to spraying. However, since it is not possible
to derive an AOEL for local effects such as skin irritation and sensitisation it is not
possible to carry out a quantitative assessment of the level of risk that the spraying
of hydrogen cyanamide poses to the health of bystanders.

A9.16

However, in a study on 5 pesticide actives (chlorpyrifos, diazinon, iprodione,
pirimiphos methyl and vinclozolin) on kiwifruit, the dispersion of substances in
spray drift from orchard air blast sprayers and the factors that affect dispersion was
analysed. The most significant factor reducing exposure to substances in spray
drift is the dilution effect of distance. Amounts of substances decreased
exponentially with distance from the application. Shelter had a marked effect on
reducing spray drift with natural shelter more effective than artificial shelter.

A9.17

The study determined further that drift levels were not strongly influenced by
formulation, water rate between 500 and 2150 litres/ha or wind speed between 0.5
and 5 m/sec.
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A9.18

The Agency assumes that dilution and distance of hydrogen cyanamide
formulations from where they are applied will also reduce exposure from spray
drift.

A9.19

A 2000 study3 compared New Zealand and USA results and modelling of spray
drift on a dormant orchard (apple) with green shelter. The Agency notes that this
study was conducted on myclobutanil (0.068 kg/ha) and diazinon (1 kg/ha). The
amount of chemical at 20 m and 50 m for the NZ study was 5% and 0.5% of the
concentration at the point of application and for the USA study 5.5 % and 1.5%
respectively for the same distances. (The USA model was thought to be for higher
wind speeds and sprayer air outputs).

A9.20

The Agency assumes that canopy development where hydrogen cyanamide is
applied may affect levels of spray drift. The Agency has been advised by the
kiwifruit industry that further research is being undertaken and that there are likely
to be significant developments in this area in the future.

Setting of ADE/RfD, PDEs and TELs (Control code T1)
A9.21

A9.22

An ADE is an amount of a hazardous substance (mg/kg body weight/day) that,
given a lifetime of daily exposure, would be unlikely to result in adverse health
effects. Regulation 11 (1) of the Hazardous Substances (Classes 6, 8 and 9
Controls) Regulations 2001 determines when an ADE/RfD is required to be set. If
all three of the requirements of this regulation are met, then an ADE/RfD is set and
subsequently PDE and TEL values are established.

Regulation 11 (1) states:
“this regulation applies to a class 6 substance if(a)

it is likely to be present in(i) 1 or more environmental media; or
(ii) food; or
(iii) other matter that might be ingested; AND

(b)

it is a substance to which a person is likely to be exposed on 1 or
more occasions during the lifetime of the person; AND

(c)

exposure to the substance is likely to result in an appreciable toxic
effect.”

A9.23

Based on the proposed use patterns for the hydrogen cyanamide formulations (for
use on apples and kiwifruit, the proposed hazard classifications for these
formulations and the human exposure modelling, the Agency considers that these
formulations meet the criteria for establishing an ADE, and subsequent PDEs and
TELs.

A9.24

The Agency notes that an Acceptable Daily Intake (ADI) has been set by the
Therapeutic Goods Administration (TGA), Australia for cyanamide of 0.002
mg/kg bw/day. This is based on a NOEL of 0.2 mg/kg bw/day. The Agency is
unable to confirm the study that was used to establish the ADI, but notes that in
the toxicity assessment of hydrogen cyanamide, in a 1 year chronic study in beagle

3

JP Praat, JF Maber, DW Manktelow, 2000. The Effect of Canopy Development and Sprayer position
on Spray Drift from a Pipfruit Orchard.: New Zealand Plant Protection 53: 241-247.
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dogs administered hydrogen cyanamide (50% aqueous solution), the NOAEL was
0.2 mg/kg bw/day based on a critical effect on the male reproductive system
(immature sperm) at 1.0 mg/kg bw/day.
A9.25

The Agency proposes to adopt 0.002 mg/kg bw/day as the ADE for hydrogen
cyanamide. To derive Potential Daily Exposures, the Agency considers that the
“n” value of 0.5 is appropriate relating to dermal exposure (based on the New
Zealand reports on human exposure relating to effects to the skin such as allergic
rashes), and an “n” value of 0.5 relating to inhalation. Although hydrogen
cyanamide is not acutely toxic by inhalation, there have been New Zealand
exposure reports where inhalation has been identified as the route of exposure by
spray mist. In consideration that hydrogen cyanamide formulations also trigger an
overall acute classification, the Agency considers it appropriate to estimate
Potential Daily Exposure via inhalation. Based on the proposed use pattern of the
hydrogen cyanamide formulations, as a single application to promote budbreak
and flowering of kiwifruit vines, residues are not anticipated in food or water.

A9.26

Therefore the PDEs for hydrogen cyanamide are as follows:
0.5 for dermal exposure = PDE of 0.001 mg/kg bw/day
0.5 for inhalation exposure = PDE of 0.001 mg/kg bw/day

A9.27

Based on the PDE for inhalation exposure, the Agency proposes to set the
following TELsAIR for hydrogen cyanamide:

A9.28

Child:
TELAIR: 0.001 x 36.3 = 0.0014 mg/m3 air
26.3

A9.29

A9.30

Assumptions: 10 year old child 24 hours inhalation potential exposure (total =
26.3m3) comprised of:


Inhalation rate for moderate activity 1.74 m3/hour (12 hours moderate
activity) = 20.9 m3 (Exposure Factors Handbook, USEPA 1997)



Inhalation rate for resting 0.45 m3/hour (12 hours) = 5.4m3 (Exposure Factors
Handbook, USEPA 1997)



The average child body weight is 36.3 kg (Exposure Factors Handbook,
USEPA 1997)

Adult:
TELAIR: 0.001 x 70 = 0.0027 mg/m3 air
26.3

A9.31

Assumptions: Mean adult 24 hour inhalation potential exposure (total = 26.14 m3)
comprised of:


Mean male/female inhalation rate for resting 0.485 m3/hour (8 hours) = 3.9
m3
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Mean male/female inhalation rate for light activity 1.39 m3/hour, (16 hour) =
22.2 m3.



The average body weight of an adult is 70 kg.

A9.32

Based on the PDE for dermal exposure, the Agency proposes to set the following
TELSKIN SURFACE DEPOSITION values for hydrogen cyanamide:

A9.33

Child:
TELSKIN SURFACE DEPOSITION: 0.001 x 36.3 = 0.026 mg/m2 skin
1.4
Assumptions: Child dermal potential exposure area (total body), mean
male/female = 1.4 m2 (Exposure Factors Handbook, USEPA 1997)


A9.34

The average child body weight is 36.3 kg (Exposure Factors Handbook,
USEPA 1997)

Adult:
TELSKIN SURFACE DEPOSITION: 0.001 x 70 = 0.16 mg/m2 skin
0.45


Adult dermal potential exposure area (25% body), mean male/female total
1.8m2 therefore 25% = 0.45 m2 (Exposure Factors Handbook, USEPA 1997)



The average body weight of an adult is 70 kg.

Setting of Workplace Exposure Standards (T2)
A9.35

Under the Class 6, 8 and 9 regulations the Authority is also able to set WESs
(control Code T2). A WES is an airborne concentration of a substance (expressed
as mg substance/m3 of air or ppm in air), which must not be exceeded in a
workplace and only applies to places of work to which the public does not have
access. The Agency notes that the Department of Labour has set the following
WES:
Hydrogen Cyanamide: TWA 2 mg/m3

A9.36

The Agency proposes to adopt these WESs for all of the formulations of hydrogen
cyanamide.
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Appendix 10 - Environmental Exposure Modelling
NZ Use Pattern
A10.1

The use pattern of hydrogen cyanamide formulations is described in Section 3.6 of
the Application form. Hydrogen cyanamide is applied by air-blast sprayer. In
summary:
Table 11
Formulation
concentration in spray
tank

Spray volume per
hectare

Hydrogen
cyanamide
applied/ha

Kiwifruit

4-6 litre/100 litres

Up to 800 litres

Up to 25.9 kg/ha

Apples

2.5 litre/100 litres

Up to 1300 litres

Up to 17.6 kg/ha

Tier I modelling parameters
A10.2

An assessment of the expected environmental concentrations has been made using
the GENEEC2 model (USEPA 2001) to estimate the concentration in a pond
adjacent to an orchard being sprayed, and the SCI-GROW model (USEPA 2003)
to estimate the concentration in groundwater.

A10.3

The default parameters used in the GENEEC2 modelling were:
Table 12

A10.4

Application rate

25.9 kg air/ha (kiwi) equivalent to 22.79
lb/acre
17.6 kg air/ha (apples) equivalent to 15.49
lb/acre

Application frequency

Once per season

Application interval

Not applicable

Kd

0.028

Aerobic soil DT50

12 days

Pesticide wetted in?

No

Methods of application

Ground – airblast sprayer, orchard dormant

‘No spray’ zone

None

Water solubility

775 g/l

Aerobic aquatic DT50

15 days

Aqueous photolysis DT50

Infinite

A half-life in surface water of 15 d is assumed as the default for a rapidly
degradable substance (TGD, 2003). Since there is some uncertainty about this
figure the model was also run as if hydrogen cyanamide is inherently degradable
with a half-life of 150 days.
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A10.5

A soil half-life of 12 days is assumed since it was the longest half-life observed in
the laboratory study using a sandy soil.

A10.6

The output from the GENEEC2 model showed:

A10.7

Hydrogen cyanamide on kiwifruit
INPUT
RATE (lb/AC)
One(Mult)
22.790( 22.790)

No. Apps
& interval
1

Soil Kd
0.028

Solubility
(ppm)
775000

FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)
Half-life (field)
Days until
Hydrolysis
Photolysis
runoff
(pond)
(pond-eff)
12
2
n/a
n/a

Appl Type
(% drift)
Orchard
(9.7)

No-spray
zone (ft)
0

Half-life
(pond)
15

Half-life
combined
15

Incorp (in)
0

GENERIC EECs (IN MILLIGRAMS/LITER (PPM)) Version 2.0 Aug 1, 2001
Peak GEEC
Max 4 d avg
Max 21 d
Max 60 d
Max 90 d avg
GEEC
avg GEEC
avg GEEC
GEEC
1.24
0.97
1.20
0.65
0.49
The effect of changing the half-life (pond) and therefore the combined half-life from 15 to 150 d was:
GENERIC EECs (IN MILLIGRAMS/LITER (PPM)) Version 2.0 Aug 1, 2001
Peak GEEC
Max 4 d avg
Max 21 d
Max 60 d
Max 90 d avg
GEEC
avg GEEC
avg GEEC
GEEC
1.25
1.22
1.24
1.16
1.12
A10.8

Hydrogen cyanamide on apples
INPUT
RATE (lb/AC)
One(Mult)
15.490( 15.490)

No. Apps
& interval
1

Soil Kd
0.028

Solubility
(ppm)
775000

FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)
Half-life (field)
Days until
Hydrolysis
Photolysis
runoff
(pond)
(pond-eff)
12
2
n/a
n/a

Appl Type
(% drift)
Orchard
(9.7)

No-spray
zone (ft)
0

Half-life
(pond)
15

Half-life
combined
15

Incorp (in)
0

GENERIC EECs (IN MILLIGRAMS/LITER (PPM)) Version 2.0 Aug 1, 2001
Peak GEEC
Max 4 d avg
Max 21 d
Max 60 d
Max 90 d avg
GEEC
avg GEEC
avg GEEC
GEEC
0.84
0.66
0.81
0.44
0.34
The effect of changing the half-life (pond) and therefore the combined half-life from 15 to 150 d was:
GENERIC EECs (IN MILLIGRAMS/LITER (PPM)) Version 2.0 Aug 1, 2001
Peak GEEC
Max 4 d avg
Max 21 d
Max 60 d
Max 90 d avg
GEEC
avg GEEC
avg GEEC
GEEC
0.85
0.83
0.84
0.79
0.76

A10.9

The solubility of hydrogen cyanamide is so high and the Kd so low, that the model
essentially estimates them as infinite and negligible respectively.

A10.10

The bold figures highlighted in the above tables are the expected environmental
concentrations that are compared to effect concentrations to determine the risk
(paragraphs A10.15-A10.24).

Groundwater
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A10.11

The current version of SCIGROW (USEPA 2003) was used to estimate
groundwater concentrations, with the inputs/output shown below.
SCIGROW VERSION 2.3
ENVIRONMENTAL FATE AND EFFECTS DIVISION
OFFICE OF PESTICIDE PROGRAMS
U.S. ENVIRONMENTAL PROTECTION AGENCY
SCREENING MODEL FOR AQUATIC PESTICIDE EXPOSURE

A10.12

Application to Kiwifruit
-----------------------------------------------------------------------------------------Application Number of
Total Use
Koc Soil Aerobic
rate (lb/acre) applications (lb/acre/yr)
(ml/g) metabolism (days)
-----------------------------------------------------------------------------------------22.790
1.0
22.790 1.39E+00
12.0
-----------------------------------------------------------------------------------------groundwater screening cond (ppb) = 5.8
************************************************************

A10.13

Application to Apples
-----------------------------------------------------------------------------------------Application Number of
Total Use
Koc Soil Aerobic
rate (lb/acre) applications (lb/acre/yr)
(ml/g) metabolism (days)
-----------------------------------------------------------------------------------------15.490
1.0
15.490 1.39E+00
12.0
-----------------------------------------------------------------------------------------groundwater screening cond (ppb) = 3.9
************************************************************

Field Monitoring
A10.14

No exposure monitoring data relevant to assessing the risks of hydrogen
cyanamide on the environment have been identified.

Risk Assessment
A10.15

For Class 9 substances, irrespective of the intrinsic hazard classification, the
ecological risk can be assessed for a substance or its components by calculating a
risk quotient based on an estimated exposure concentration. Such calculations
incorporate toxicity values, exposure scenarios (including spray drift, application
rates and frequencies), and the half-lives of the component(s) in soil and water.
The Estimated Environmental Concentration (EEC) when divided by the LC50 or
EC50 gives a risk quotient (RQ).

A10.16

If the RQ exceeds a predefined level of concern, this suggests that it may be
appropriate to restrict the use of the substance to ensure that the appropriate
matters are taken into account to minimise off-site movement of the substance.
Conversely, if a worst-case scenario is used, and the level of concern is not
exceeded there is a presumption of low risk which is adequately managed by such
things as label statements (warnings, disposal), and no restrictions on use are
necessary to mitigate risks to the environment.

A10.17

Levels of concern used by ERMA to determine whether a substance poses an
environmental risk are as follows:
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Table 13
Aquatic (fish,
invertebrates)

Plants (aquatic and
terrestrial)
Mammal and birds

Endpoint
Acute RQ≥
Acute RQ

LOC
0.5
0.1-0.5

Acute RQ<
Chronic RQ≥
Acute RQ≥

0.1
1
1

Acute dietary
0.5
RQ≥
Acute oral dose 0.5
[granular
products] RQ≥
Chronic RQ≥
1
Acute RQ = EEC/LC50; Chronic RQ = EEC/NOEC

Presumption
High acute risk
Risk can be mitigated
through restricted use
Low risk
High chronic risk
High acute risk
High acute risk
High acute risk

High chronic risk

Risks to freshwater aquatic organisms
A10.18
The risk quotients for aquatic species, derived using the GENEEC2 values for
estimated environmental concentration (EEC) and relevant ecotoxicity values, are
set out below.
Biodegradability of hydrogen
cyanamide (peak EEC)
Ecotoxicity
L. macrochirus
value
96hr LC50 44 mg/L
Daphnia magna
48hr EC50 4.4 mg/L
S. capricornutum
96hr EC50 13.5
mg/L

Biodegradability of hydrogen
cyanamide (peak EEC)
Chronic
D. magna
Toxicity
21 d NOEC 0.1 mg/l
L. macrochirus
96 d NOEC, <0.51 mg/l

Application to kiwifruit
Rapidly
Inherently
(1.2 mg/L)
(1.3 mg/L)
0.027
0.03

Application to apples
Rapidly
Inherently
(0.84 mg/L)
(0.85 mg/L)
0.019
0.019

0.27

0.3

0.19

0.19

0.089

0.096

0.062

0.063

Application to kiwifruit
Rapidly
Inherently
(0.97 mg/L)
(1.2 mg/L)
9.7
12
>1.9

>2.4

Application to apples
Rapidly
Inherently
(0.66 mg/L)
(0.83 mg/L)
6.6
8.3
>1.3

A10.19

The magnitude of the risk quotients indicates a low to medium acute and high
chronic toxicity risk. The uncertainty around the biodegradability of hydrogen
cyanamide does not have a major impact on the modelling, in that the EEC and
consequently the risk quotients are similar whether hydrogen cyanamide is
assumed to be rapidly or inherently biodegradable.

A10.20

These high risk quotients trigger the need for more in-depth risk assessment. This
could be achieved through refinement of the environmental fate and effects
information, in particular:
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>1.6






provision of better quality environmental fate/degradation data,
provision of full study reports for the chronic toxicity data,
more sophisticated modelling of spray-drift and run-off, or
provision of data from field monitoring of hydrogen cyanamide
concentrations in water adjacent to orchards being sprayed.

Risks to marine/brackish aquatic organisms
A10.21
The freshwater EEC was based on the estimated concentration of hydrogen
cyanamide in a pond adjacent to an orchard. Given the dilution of hydrogen
cyanamide reaching estuaries or the sea, the marine/estuarine EEC is likely to be
much less than the freshwater EEC. Data on the acute toxicity to marine/brackish
water organisms indicate similar sensitivity to that shown by freshwater
organisms. Consequently, a risk quotient for the marine environment is likely to
be significantly less than that for freshwater. Furthermore, any steps to reduce the
freshwater risk quotient will also reduce the marine/estuarine risk quotient.
Consequently, no further risk analysis is deemed necessary.
Risks to soil invertebrates
A10.22
No assessment can be made due to the absence of toxicity data for soil dwelling
organisms.
Risks to terrestrial vertebrates
A10.23
No assessment can be made due to the absence of information on residues likely to
be consumed by wild mammals and birds in hydrogen cyanamide treated orchards.
Risks to terrestrial invertebrates
A10.24
Hydrogen cyanamide is classified 9.4C for toxicity to terrestrial invertebrates. The
risk quotient is calculated using the methodology described in EPPO (2003):
Risk Quotient (q) = application rate (g/ha)/LD50 (ug/bee)
If q>2500, categorize as high risk to bees; if 500<q<2500 further tests may be
triggered.
A10.25

For hydrogen cyanamide, a maximum application rate of 25900 g/ha, and a bee
LD50 in the range 13 to 26 ug/bee gives q =1000-2000, indicating a need to
consider higher tier tests such as cage or field studies.

A10.26

In the absence of data on higher tier tests, and given that contact toxicity tests were
performed as limit tests and demonstrated 100% lethality, there is significant
uncertainty as to whether the use of hydrogen cyanamide poses a risk to bees. It is
noted that hydrogen cyanamide formulations are applied before kiwi fruit flower,
but especially given the uncertainty in the risk assessment, it is concluded that
hydrogen cyanamide formulations should be labelled with warning statements
indicating toxicity to bees.

Risks of exposure to groundwater
A10.27

The groundwater concentrations estimated by SCI-GROW modelling are more
than two orders of magnitude lower than the surface water concentrations
estimated by GENEEC2. The risks to aquatic species exposed to such
concentrations after groundwater has risen to the surface, would be proportionally
lower than those shown in A10.18, indicating low risk.
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