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Section One – Applicant Details
1.1

Name and postal address in New Zealand of the organisation making the
application
Name:

Chief Executive
ERMA New Zealand

Address:

Phone:
Fax:

1.2

The applicant’s location address in New Zealand
Address:

1.3

Name of the contact person for the application
Name:
Position:
Address:

Phone:
Fax:
Email:
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Section Two – Application Type and Related Approvals
2.1

Application Type

2.1.1

This is an application for the reassessment of soluble concentrates containing 520 to
540 g/L of hydrogen cyanamide requested by the Chief Executive of ERMA New
Zealand under section 63 of the Hazardous Substances and New Organisms Act (‘the
Act’).

2.1.2

Hydrogen cyanamide is routinely used as a management tool on kiwifruit vines to
promote budbreak and flowering of kiwifruit vines. It is also used to advance and
compress flowering in apples which allows thinning to be better timed.

2.1.3

In August 2004, the Environmental Risk Management Authority (‘the Authority’)
considered whether or not there were grounds for reassessing the approval for soluble
concentrates containing 520 to 530 g/L of hydrogen cyanamide, under section 62 of
the Act. The Authority reached a decision that there were grounds for reassessment
based on sections 62(2)(a) and 62(2)(c) of the Act. i.e.

2.1.4

62(2)

Significant new information relating to the effects of hydrogen
cyanamide has become available

62(2)(c)

Information showing a significant change of use, or a significant
change in the quantity of hydrogen cyanamide manufactured or
imported.

The decision was notified on 5 August 2004. In reaching its decision the Authority
noted the following:


Hydrogen cyanamide was first registered by the Pesticides Board in 1988, and
there has been no further risk assessment undertaken since that time.
Recognising the steady flow of reports of adverse effects on human health and the
environment that have been received, the committee agreed that there had been
new information gathered since hydrogen cyanamide was first registered (section
62(2)(a)).



An alternative substance registered under the Agricultural Compounds and
Veterinary Medicines Act (“the ACVM Act”) for use as a plant growth regulator
for kiwifruit does not appear to be an appropriate substitute for hydrogen
cyanamide in some situations. The Committee therefore concluded that grounds
do not exist under section 62(2)(b).



While the overall land area involved in kiwifruit production has decreased over
the past decade (14,594 ha in 1992 compared with 10,376 ha in 2003), the recent
development of the gold kiwifruit market (ZESPRI Gold) has caused the spraying
period for hydrogen cyanamide to be extended beyond that of the traditional
kiwifruit (ZESPRI Green), by a further two to three weeks. Based on this
information, the Committee considered that there has been a significant change in
use of the substance (section 62(2)(c)).
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2.1.5

Since there appears to be no known viable alternatives to the use of hydrogen
cyanamide the comparison of the risks, costs and benefits is against a baseline where
no chemical product is used for the purpose of promoting budbreak.

2.1.6

This application has been prepared by the Chief Executive of ERMA New Zealand
(hereinafter referred to as “the Agency”) and will be open to public consultation. The
results of the consultation will then, together with the application, be used by
Authority in considering the reassessment. The Authority will hold a public hearing,
if required, and consider the reassessment application.

2.2

Sources of information for this application

2.2.1

All available information considered applicable to the consideration of this
application has been included.

2.2.2

Clause 8 of the Hazardous Substances and New Organisms (Methodology) Order
1998 (the Methodology) states that the information used by the Authority when
considering an application must be relevant and appropriate to the scale and
significance of the risks, costs and benefits associated with the substance. As both the
adverse effects associated with hydrogen cyanamide containing substances and the
benefits of using the substances are significant, the Agency considers that it is
important to provide as comprehensive an information package to the Authority as
possible.

2.2.3

While key stakeholders have been co-operative in the preparation of this application,
not all existing information has been made available to the Agency. This is because of
the lack of data protection provisions in the Act for information provided in support
of an application to reassess a substance. Companies that have invested significant
resources into the generation of data have advised that they are reluctant to have this
data used to benefit their competitors. As a result there are some data gaps that may
have been filled if data protection provisions were available for this reassessment
application.

2.2.4

Clause 29 of the Methodology indicates that when the Authority encounters scientific
and technical uncertainty relating to the potential adverse effects of a substance, the
Authority must determine the materiality and significance to the application of the
uncertainty. Where any scientific or technical uncertainty is not resolved, the
Authority must take into account the need for caution in managing the adverse effects
of the substance (clause 30).

2.2.5

Where the Authority considers that there is uncertainty in relation to costs, benefits,
and risks (including, where applicable, the scope for managing those risks), the
Authority must attempt to establish the range of uncertainty and must take into
account the probability of the costs, benefits and risks being either more or less than
the levels presented in evidence (clause 32).

2.2.6

Existing information that has not been made available because of the lack of data
protection provisions includes:




environmental fate/degradation data.
full study reports for the chronic ecotoxicity data,
ecotoxicity data for soil dwelling organisms.
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2.2.7

In addition to the information gaps identified in paragraph 2.2.6 significant
information gaps and uncertainties in the assessment of risks to the environment are:





data from field monitoring of hydrogen cyanamide concentrations in water
adjacent to orchards being sprayed.
information on residues likely to be consumed by wild mammals and birds in
hydrogen cyanamide treated orchards.
whether the use of hydrogen cyanamide poses a risk to bees.

2.2.8

The significant information gaps and uncertainties in the assessment of risks to
human health are:
 the level of exposure of workers in the New Zealand context to hydrogen
cyanamide.
 the relevance of the subchronic oral study on rats to potential effects in humans.

2.2.9

In the absence of exposure information, the Agency has used quantitative exposure
assessment models to determine the levels of risk to human health and the
environment. This exposure modeling has produced indicative levels of risk that are
very high. As indicated in paragraph 2.2.5 above, the Authority must take into
account the probability of the risks being either more or less than the levels presented
in this application.

2.2.10 Information sources have included:
Degussa AG
Germany
Manufacturer
Gro-Chem NZ Ltd
Porirua
Registrants
Gro-Chem HC50; CYAN
Nufarm Ltd
Auckland
Breaker and Hi-Cane
Grosafe Chemicals Ltd
Katikati
Hortcare Hi-Break
Island Agriculture Ltd
Red Beach
TreeStarT
New Zealand Kiwifruit Growers
Mount
Kiwifruit Industry Grower Representative
Incorporated (“NZKGI”)
Maunganui
Group
ZESPRI International Ltd
Mount
Kiwifruit Marketers
(“ZESPRI”)
Maunganui
Environment Bay of Plenty
Whakatane
Regional Council
National Poisons Centre (“the
Dunedin
NPC”)
Publicly available sources of toxicology and ecotoxicology test data.

2.2.11 While hydrogen cyanamide is widely used in the kiwifruit industry, some 10% of it
sold in New Zealand is used in the production of apples. In the absence of
information being supplied by the apple production industry, the Agency has relied
on publicly available information in preparing this application.
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2.3

Approvals required under other legislation

2.3.1

Before they can be used, products covered by the HSNO approval require approval
under the Agricultural Compounds and Veterinary Medicines Act 1997. The relevant
registrations are
P03566 (1 June 1988) - Hi-Cane (Nufarm Ltd), 520 g/L hydrogen cyanamide.
P05830 (22 March 2001) - Breaker (Nufarm Ltd), 520 g/L hydrogen cyanamide.
P05858 (29 November 2001) – Gro-Chem HC50 (Gro-Chem NZ Ltd), 530 g/L
hydrogen cyanamide.
P07018 (29 July 2002) - Hortcare Hi-break (Grosafe Chemicals Ltd), 540 g/L
hydrogen cyanamide.
P07190 (15 September 2004) – Cyan (Gro-Chem NZ Ltd), 530 g/L hydrogen
cyanamide
P007333 (12 July 2005) – TreeStarT (Island Agriculture Ltd), 520 g/L hydrogen
cyanamide.

2.3.2

1

Users of these substances also need to comply with requirements of the Resource
Management Act 1991 (“the RMA”). An example of these requirements is set out in
the Bay of Plenty Regional Air Plan1 prepared by the Bay of Plenty Regional Council
under the RMA.

Bay of Plenty Regional Air Plan, Environment Bay of Plenty, 15 December 2003
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Section Three – Information on the Substance(s)
3.1

Identification of the substance

3.1.1

Substance Name: The definition of the exiting substance for which there is an
approval is: “Soluble concentrate containing 520 - 530 g/litre hydrogen cyanamide”.
The grounds for reassessment also referred to substances with a concentration of 520
- 530 g/Litre of hydrogen cyanamide.

3.1.2

However, it is noted that one of the substances covered by this approval (Hortcare Hibreak (Grosafe Chemicals Ltd)) contains 540 g/Litre of hydrogen cyanamide.

3.1.3

Accordingly, the substances that are the subject of this reassessment application are
defined as: “Soluble concentrates containing 520 - 540 g/litre hydrogen cyanamide”.

3.1.4

Trade names: this application for reassessment covers all substances fitting this
definition including the trade name products: Hi-Cane (Nufarm Ltd); Breaker
(Nufarm Ltd); Gro-Chem HC50 (Gro-Chem NZ Ltd), Hortcare Hi-break (Grosafe
Chemicals Ltd); Cyan (Gro-Chem NZ Ltd); TreeStarT (Island Agriculture Ltd).

3.1.5

The hydrogen cyanamide products are all aqueous soluble concentrates with around
50% water content. The full compositions of the substances are shown in Appendix 1
(confidential)

3.2

Chemical and Physical Properties of Hydrogen Cyanamide and its
Formulations

3.2.1

The chemical and physical properties of hydrogen cyanamide and the formulated
substances are shown in Table 1.

Table 1: Chemical and Physical Properties of Hydrogen Cyanamide Products
Chemical
Name

Hydrogen
Cyanamide (tech
grade)

Synonyms

Cyanamide
Amidocyanogen
Carbimide
Carbodiimide
N-cyanoamine
cyanogenamide
420-04-2

CAS Registry
number
Molecular
formula

CH2N2

Structural
formula

H2N-CN

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)
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Chemical
Name

Hydrogen
Cyanamide (tech
grade)

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
(520 g/litre
hydrogen
cyanamide)

Cyan
(530 g/litre
hydrogen
cyanamide)

Appearance
(colour,
odour,
physical state
or form)

Colourless,
orthorhombic crystals

Blue
odourless
liquid

Red odourless
liquid

Pale yellow,
clear aqueous
liquid

Light Blue
Liquid

Light Blue
Liquid

Pale yellow,
clear
aqueous
liquid

Molecular
Weight

42.04

pH

ND

3.9 – 4.9 @
20ºC

3.9 – 5.5 @
20ºC

5.2

4-6

4–6

5.2

Density

1.28 g/ml at 20ºC

1.06 g/ml @
20ºC

1.06 g/ml @
20ºC

1.07 ± 0.01
g/ml @ 20ºC

1.07 g/ml @
20ºC

1.07 g/ml @
20ºC

1.07 ± 0.01
g/ml @
20ºC

Vapour
pressure

0.005 hPa at 20ºC

0.003 hPa
@ 20ºC
[cyanamide]

0.003 hPa @
20ºC
[cyanamide]

0.003 hPa @
20ºC
[cyanamide]

0.003 hPa @
20ºC
[cyanamide]

Melting /
Boiling point

Melting Point:
45 ºC

Melting
Point:

Melting Point:

Melting
Point:

Melting Point:

Boiling Point:
83 ºC @ 0.5 mm Hg

-15 ºC

-15 ºC

Boiling
Point: 100
ºC

Solubility in
water

Value: = 850 g/l at 25
ºC

Flash point

140.6 ºC

Octanol/Water
partition log
Kow

0.82 at 20 ºC

Viscosity

Reactivity

-15 ºC
-15 ºC

Boiling Point:
100 ºC

Boiling
Point: 100 ºC

Boiling Point:
100 ºC

Completely
miscible @
20 ºC

Completely
miscible @ 20
ºC

Completely
miscible @
20 ºC

Completely
miscible @ 20
ºC

1.026 mPa.s
@ 20
degrees C

1.026 mPa.s @
20 degrees C

1.026 mPa.s
@ 20 degrees
C

1.026 mPa.s @
20 degrees C

Can polymerise
explosively if the
liquid evaporates to
dryness. Upon heating
or burning, forms
nitrogen dioxide,
ammonia and
hydrogen cyanide.
Reacts vigorously with
strong acids, strong
bases and strong
oxidising agents.
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3.3

Review of Hazardous Properties of hydrogen cyanamide formulations

3.3.1

A summary table of the classification of the hydrogen cyanamide formulations
appears in Table 2. Detail on how the Agency determined these hazard classifications
appears in the attached appendices (Refer Appendices 2 and 3).

Table 2: Summary of Toxicity Classifications for Hydrogen Cyanamide Formulations
Formulation

Hi-Cane

Breaker

Gro-Chem
HC50

Hortcare
Hi-Break

Tree StarT

Cyan

Toxicity
Classification
Acute Oral Toxicity

6.1C

6.1C

6.1C

6.1C

6.1C

6.1C

Acute Dermal Toxicity

6.1D

6.1D

6.1D

6.1D

6.1D

6.1D

Acute Inhalation
Toxicity

ND

ND

ND

ND

ND

ND

Overall Acute
Toxicity
Skin Irritation

6.1C

6.1C

6.1C

6.1C

6.1C

6.1C

6.3A

6.3A

6.3A

6.3A

6.3A

6.3A

Eye Irritation

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
Target Organ
Systemic Toxicity
Aquatic ecotoxicity
Terrestrial
vertebrate ecotoxicity
Terrestrial
invertebrate toxicity

6.8B

6.8B

6.8B

6.8B

6.8B

6.8B

6.9A

6.9A

6.9A

6.9A

6.9A

6.9A

9.1D
9.3B

9.1D
9.3B

9.1D
9.3B

9.1D
9.3B

9.1D
9.3B

9.1D
9.3B

9.4C

9.4C

9.4C

9.4C

9.4C

9.4C

3.3.2

It is noted that these classifications differ to that of the approved substance - 6.9B has
been replaced by a 6.9A (target organ systemic toxicity) classification, and a 9.4C
(terrestrial invertebrate toxicity) classification has been added. This change has
arisen from a careful review of the available toxicological and ecotoxicological data
(see paragraph A2.230 of Appendix 2 and paragraph A3.58 of Appendix 3).

3.3.3

A key toxic effect in humans with regards to 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” effect 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 effect is utilised in anti-abuse
formulations as a therapeutic benefit to discourage consumption of alcoholic
beverages during detoxification.
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3.4

Existing Controls for hydrogen cyanamide formulations

3.4.1

Soluble concentrates containing 520 - 530 g/litre hydrogen cyanamide were
transferred to the HSNO framework on 1 July 2004 by the Hazardous Substances
(Pesticides) Transfer Notice 2004. New Zealand Gazette, 15 June 2004 – Issue No.72
(This Notice was subsequently amended by the Hazardous Substances (Pesticides)
(Amendment) Transfer Notice 2004. New Zealand Gazette, 17 December 2004 –
Issue No. 167.

3.4.2

They were assigned an ERMA Approval code of HSR000807 and classified as 6.1C,
6.3A, 6.4A, 6.5B, 6.8B, 6.9B, 9.1D, 9.3B. The substances in this application have
classifications of 6.9A and 9.4C rather than 6.9B and no 9.4 classification. The
addition of classification 9.4C results in the addition of control E3 (protection of
terrestrial invertebrates).

3.4.3

The key HSNO controls that currently relate to the protection of human health and the
environment are


The Hazardous Substances (Classes 6, 8 and 9 Controls) Regulations 2001
specify a number of controls primarily aimed at limiting the extent to which
people and the environment are exposed to hazardous substances with toxic
properties.



With respect to human health risks, specific regulations provide for the
protection of workers, in particular, approved handler requirements (control
code T6), requirements for equipment used to handle hazardous substances
(control code T4), requirements for protective clothing and equipment
(control code T5) and the requirement to set WESs where appropriate
(control code T2). Other regulations provide for the protection of the
general public, e.g. the setting of Tolerable Exposure Limits (TELs)
(control code T1) and restrictions on the amounts of hazardous substances
permitted to be carried on passenger service vehicles (control code T7).



With respect to the environment, specific regulations provide for the
protection of the environment, in particular the setting of maximum
application rates (control code E2), restriction of use to avoid exposure of
beneficial insects (control code E3) and requirements for equipment used to
handle hazardous substances (control code E6).



The Hazardous Substances (Identification) Regulations 2001 require that the
hazardous properties be clearly identified on the label as well as described in any
documentation supplied with the substance. While the substance is being
transported (including importation), the regulations provide for bulk transport
containers and/or any outer packaging to be labelled or marked in compliance
with either the Land Transport Rule 45001: Dangerous Goods 2005, Civil
Aviation Act 1990 or Maritime Transport Act 1994 as relevant (Control code
I19).



The Hazardous Substances (Emergency Management) Regulations 2001
prescribe controls that must be complied with if the levels of the substance held
are above the trigger quantities specified. These controls are aimed at mitigating
adverse effects in the event of a spill and prescribe specific requirements with
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respect to emergency management information, emergency response plans,
secondary containment facilities and signage.

3.4.4



The Hazardous Substances (Packaging) Regulations 2001 prescribe a number
of controls aimed at ensuring hazardous substances are adequately and
appropriately packaged. Containers for hydrogen cyanamide products will need
to meet the performance requirements of UN Packing Group III.



The Hazardous Substances and New Organisms (Personnel Qualifications)
Regulations 2001 prescribe qualifications for approved handlers.



The Hazardous Substances (Disposal) Regulations 2001 prescribe a number of
controls aimed at ensuring hazardous substances and their packaging are disposed
of in an appropriate manner.



The Hazardous Substances (Tank Wagons and Transportable Containers)
Regulations 2004 set out the requirements for tanks or tank wagons that carry a
hazardous substance.

The relevant controls2 from the HSNO “regulatory toolbox” that currently apply to
the hydrogen cyanamide formulations are listed in Table 3. Where a control has been
changed this is indicated by a star (*) next to the control code. The detail of this
change, including deletion of a control, is given in the following Table 4, Changes to
Controls.

Table 3: Controls from the HSNO Regulations
Toxicity Controls
T1
Limiting exposure to toxic substances through the setting of TELs
T2
Controlling exposure in places of work through the setting of WESs.
T3
Requirements for keeping records of use
T4
Requirements for equipment used to handle substances
T5
Requirements for protective clothing and equipment
T6*
Approved handler/security requirements for certain toxic substances
T7
Restrictions on the carriage of toxic or corrosive substances on passenger service vehicles
Ecotoxicity Controls
E1*
Limiting exposure to ecotoxic substances through the setting of EELs
E2
Restrictions on use of substances in application areas
E3
Protection of terrestrial invertebrates
E6
Requirements for equipment used to handle substances
Identification Controls
I1
Identification requirements, duties of persons in charge, accessibility, comprehensibility, clarity and
durability
I3
Priority identifiers for ecotoxic substances
I8
Priority identifiers for toxic substances
I9
Secondary identifiers for all hazardous substances
I11
Secondary identifiers for ecotoxic substances
I16
Secondary identifiers for toxic substances

2

Note: The numbering system used relates to the coding system used in the ERMA New Zealand Controls Matrix. This links the
hazard classification categories to the regulatory controls triggered by each category. It is available from the ERMA New
Zealand website www.ermanz.govt.nz/resources and is also contained in the ERMA New Zealand User Guide to the HSNO
Control Regulations.
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I17
I18
I19
I20
I21
I23
I27
I28
I29
I30

Use of generic names
Requirements for using concentration ranges
Additional information requirements, including situations where substances are in multiple packaging
Durability of information for class 6.1 substances
General documentation requirements
Specific documentation requirements for ecotoxic substances
Specific documentation requirements for oxidising substances
Specific documentation requirements for toxic substances
Signage requirements
Advertising corrosive and toxic substances

Packaging Controls
P1
General packaging requirements
P3
Criteria that allow substances to be packaged to a standard not meeting Packing Group I, II or III
criteria
P13
Packaging requirements for toxic substances
PG3
Packaging requirements equivalent to UN Packing Group III
Disposal Controls
D4
Disposal requirements for toxic and corrosive substances
D5
Disposal requirements for ecotoxic substances
D6
Disposal requirements for packages
D7
Information requirements for manufacturers, importers and suppliers, and persons in charge
D8
Documentation requirements for manufacturers, importers and suppliers, and persons in charge
Emergency Management Controls
EM1
Level 1 information requirements for suppliers and persons in charge
EM6
Information requirements for toxic substances
EM7
Information requirements for ecotoxic substances
EM8
Level 2 information requirements for suppliers and persons in charge
EM11 Level 3 emergency management requirements: duties of person in charge, emergency response plans
EM12* Level 3 emergency management requirements: secondary containment
EM13 Level 3 emergency management requirements: signage
Tracking Controls
TR1
General tracking requirements
Approved Handler Controls
AH1
Approved Handler requirements (including test certificate and qualification requirements)
The Hazardous Substance (Tank Wagons and Transportable Containers) Regulations 2004.
Controls for Stationary Container Systems
Schedule 8 of the Hazardous Substances (Dangerous Goods and Scheduled Toxic Substances) Transfer Notice
2004*

Table 4: Changes to Controls
Code T6

Regulation 9 of the Hazardous Substances (Classes 6, 8 and 9 Controls) Regulations
2001
The following regulation is inserted immediately after regulation 9:
9A Exception to approved handler requirement for transportation of packaged pesticides
(1) Regulation 9 is deemed to be complied with if:
(a) when this substance is being transported on land—
(i) by rail, the person who drives the rail vehicle that is transporting the substance
is fully trained in accordance with the approved safety system for the time
being approved under section 6D of the Transport Services Licensing Act
1989; and
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(ii) other than by rail, the person who drives, loads, and unloads the vehicle that is
transporting the substance has a current dangerous goods endorsement on his
or her driver licence; and
(iii) in all cases, Land Transport Rule: Dangerous Goods 1999 (Rule 45001) is
complied with; or
(b) when this substance is being transported by sea, one of the following is complied with:
(i) Maritime Rules: Part 24A – Carriage of Cargoes – Dangerous Goods
(MR024A):
(ii) International Maritime Dangerous Goods Code; or
(c) when this substance being transported by air, Part 92 of the Civil Aviation Rules is
complied with.
(2) Subclause (1)(a)—
(a) does not apply to a tank wagon or a transportable container to which the Hazardous
Substances (Tank Wagons and Transportable Containers) Regulations 2004 applies; but
(b) despite paragraph (a), does apply to an intermediate bulk container that complies with
chapter 6.5 of the UN Model Regulations.
(3) Subclause (1)(c)—
(a) applies to pilots, aircrew, and airline ground personnel loading and managing this
substance within an aerodrome; but
(b) does not apply to—
(i) the handling of this substance in any place that is not within an aerodrome; or
(ii) the loading and managing of this substance for the purpose of aerial spraying or
dropping.
(4) In this regulation, UN Model Regulations means the 13th revised edition of the
Recommendation on the transport of Dangerous Goods Model Regulations, published in 2003
by the United Nations.

Code EM12 Regulations 35-42 of the Hazardous Substances (Emergency Management)
Regulations 2001
The following subclauses are added after subclause (3) of regulation 36:
(4) For the purposes of this regulation, and regulations 37 to 40, where this substance is
contained in pipework that is installed and operated so as to manage any loss of containment
in the pipework it—
(a) is not to be taken into account in determining whether a place is required to have a
secondary containment system; and
(b) is not required to be located in a secondary containment system.
(5) In this clause, pipework—
(a) means piping that—
(i) is connected to a stationary container; and
(ii) is used to transfer a hazardous substance into or out of the stationary container; and
(b) includes a process pipeline or a transfer line.

Schedule 8 of the Hazardous Substances (Dangerous Goods and Scheduled Toxic Substances)
Transfer Notice 2004
This clause applies as if the words “a hazardous substance described in Schedules 1 and 2” in
subclause (1) was replaced by:
“this substance”.
Clause 100: This clause applies as if subclause (1) was replaced by:
(1) In this Part, existing stationary container system means a stationary container system to which
this Schedule applies that, immediately before 1 July 2004,—
(a) was being used to contain this substance; or
(b) was designed to be used to contain this substance, and construction of the stationary
Clause 1:
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container system to that design had commenced.

Exposure limits:
Code T1

Tolerable Exposure Limits:
No tolerable exposure limit (TEL) is set for this substance at this time .

Code E1

Environmental Exposure Limits :
No environmental exposure limit (EEL) is set for this substance at this time. The default EELs
given under regulation 32 are deleted.

Staged Implementation:
Schedule 3 of the Hazardous Substances (Pesticides) Transfer Notice 2004 (New Zealand Gazette, 2004, No 72,
p 1700) [http://www.ermanz.govt.nz/hs/pesticides/gn72.pdf] sets the transitional controls for this substance.
These controls provide for a transitional period to allow manufacturers, importers and suppliers, and persons
otherwise dealing with this pesticide, to comply with the HSNO Act and controls under the Act *.

The key dates are:
1 January 2005

All persons that require an approved handler for this substance must have an approved
handler certificate (transitional or full).
All persons must comply with the HSNO controls set out in this document, with the
exception of the specific regulations for Emergency Management, Disposal, Packaging
and Identification listed below:

30 June 2005

All persons must comply with regulations 21-34 of the Hazardous Substances (Emergency
Management) Regulations 2001.

30 June 2006

All persons must comply with:
 Regulations 6-20 and 42 of the Hazardous Substances (Emergency Management)
Regulations 2001
 Regulations 11 to 14 of the Hazardous Substances (Disposal) Regulations 2001
 The Hazardous Substances (Packaging) Regulations 2001
 The Hazardous Substances (Identification) Regulations 2001.
All persons that require an approved handler for this substance must have a full 5 year
approved handler certificate.

1 January 2007

* The transitional period applies only for people/substances or locations that were compliant with the
requirements in place at the close of 30 June 2004.

Workplace exposure standards set for substances transferred
3.4.5

Under regulation 29(2) of the Hazardous Substances (Classes 6, 8, and 9 Controls)
Regulations 2001, the Authority adopted as a workplace exposure standards for
hydrogen cyanamide the value specified for cyanamide in the document “Workplace
Exposure Standards”, published by the Occupational Safety and Health Service
(OSH), Department of Labour, January 2002, ISBN 0-477-03660-0.
This value is: WES-TWA3 for hydrogen cyanamide

2 mg/m3

(1000 ppm)

3

The WES-TWA is the time-weighted average (8 hours/day, 5 days/week) exposure standard designed
to protect the worker from the long-term effects of exposure.
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Summary of HSNO Controls
3.4.6

As well as standard identification (labelling and documentation), disposal and
emergency management controls, the most significant control on hydrogen
cyanamide products is the requirement that they can only be used by “approved
handlers” who must be fully trained in the safe sue of the products and use personal
protective equipment.

3.4.7

As noted above under “Staged Implementation” many of the HSNO controls have yet
to come fully into force for transferred substances. In particular, the packaging,
identification regulations and aspects of the emergency management and disposal
regulations do not apply until 1 July 2006 and users of hydrogen cyanamide products
are only required to have full 5 year approved handler certificates until 1 January
2007.

3.4.8

Accordingly, it is too early to ascertain the extent of the impact the HSNO regime
following transfer will have on the risks associated with the importation and use of
hydrogen cyanamide products.

3.5

Lifecycle of Hydrogen Cyanamide Formulations

Manufacture
3.5.1

Hydrogen cyanamide formulations are not currently manufactured in New Zealand.

Importation
3.5.2

Hydrogen cyanamide formulations are imported in 200L drums or in 20 L retail packs
in standard 20ft shipping containers and transported to facilities at Mount Maunganui,
Auckland and Porirua.

Repackaging/Storage
3.5.3

Shipping containers are devanned and 200L drums labelled for distribution in New
Zealand or repackaged into UN approved 20 L HDPE containers.

Distribution
3.5.4

Distribution is handled by a national freight forwarding company and commercial
operators who specialise in carrying dangerous goods. It is delivered to Nelson, Bay
of Plenty, Hawke’s Bay and North Auckland regions. Delivery is to a combination of
packhouses, farms and merchant stores. In the case of packhouses and merchant
stores, these organisations organise local delivery to orchards.

3.5.5

Importers claim that all persons and locations handling the product from wharf to
orchard are trained in handling the product and have the appropriate certification.

3.5.6

Distribution is in compliance with the Land Transport Rule: Dangerous Goods Rule
45001 under UN No 2922
 For quantities exceeding 250L, or for hire and reward: distributors use
commercial operators who specialise in carrying dangerous goods;
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For quantities of less than 250L when used for agricultural purposes and not for
hire or reward. This volume may be transported under the Land Transport Rule
with lesser controls.

3.5.7

Typically the products are received in July prior to spraying in late July/August. They
should be stored in locked agrichemical stores with signage and bunding. During the
application period 200L containers are typically transported by truck which follows a
sprayer from orchard to orchard.

3.5.8

Empty drums are triple rinsed and then returned to the distributors for reuse.

Use of hydrogen cyanamide on kiwifruit
3.5.9

Fruit production from Hayward (Kiwi Green) and Hort16A (Kiwi Gold) vines is
highly dependent on the number of buds that break in spring and the number of
flowers each bud produces. Kiwifruit vines require sufficient winter chilling to
ensure adequate budbreak and flowering. Cool temperatures (below 7°C) during
May, June and July advance and increase the percentage of winter buds that break,
while cool temperatures in June and July increase the number of flowers that are
present on the vine. Seasonal variation in winter temperature in the Bay of Plenty and
more northerly kiwifruit growing regions can have a major impact on the productivity
of the vines.

3.5.10 There are some 2700 kiwifruit growers in New Zealand. They are distributed in New
Zealand as follows: Nelson, 5%, Southern North Island 1%, Hawke’s Bay 1%,
Gisborne 2%, Waikato 3%, Auckland 4%, Northland 4%, and Bay of Plenty 81%.
3.5.11 Hydrogen cyanamide is routinely used as a management tool on both Hayward and
Hort16A vines to promote budbreak and flowering of kiwifruit vines. Treated vines
respond with an:
 Increased percentage bud break
 Earlier bud break
 Increase in the number of flowers
 Increase in king flowers and reduction in unwanted lateral flowers (known as
doubles and trebles)
 Compact flowering period
 Earlier leaf canopy.
3.5.12 The combined impact of all these responses is a significant increase in the yield of the
vines, reduced management costs and a larger fruit size profile. This latter is
expressed as the number of fruit in a 3.6 kg tray equivalent, for example the fruit size
of a count 33 is larger than a fruit size of count 35 tray (33 fruit in a tray vs. 35 in a
tray). The timing of application of hydrogen cyanamide with respect to bud break is a
key factor in its effectiveness. A number of scientific studies have investigated the
effective and optimum times to apply the product. Figure 1shows the results of a
study with Hayward and Hort16A in Bay of Plenty in 2002.4

4

M. Currie, A. Richardson, P. Martin, T. Dawson, P. Blattman, T. Machin. June 2003. Hort
Research Client Report No 8053. Dormancy release: Part A: Hi-Cane.
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Figure 1: Effective timing of hydrogen cyanamide application
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Cut off date
for spraying

Bud break

Flowering

3-Sep
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28-Nov

Cut off
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Flowering
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17-Aug

3.5.13 Hydrogen cyanamide was effective on Hayward between 25 and 58 days prior to 5%
budbreak, and between 9 and 40 days prior to 5% budbreak in Hort16A. These times
typically corresponded to an application window between 3 August and 3 September
for Hayward and between 6 July and 8 August for Hort16A.
3.5.14 However, anticipating and predicting the date when natural budbreak will begin is
difficult as it is dependent upon the:




Winter temperature from May to August
Spring temperature after application and before budbreak.

3.5.15 This means that, in practice, the effective application window is smaller in order to
mitigate the risk of applying the compound too early or too late. This is shown by the
hatched span within the spray window in Figure 1.
3.5.16 Environment Bay of Plenty reports indicate a temperature increase of 1°C in the Bay
of Plenty over current mean temperature in next 30 years.5 Similar increases are
predicted globally (1.4 – 5.8°C by 2100 and are likely in other kiwifruit growing
regions). Such a temperature increase will reduce the effectiveness of winter chilling
for kiwifruit and other fruit crops. Thus the use of budbreak enhancers will become
increasingly important to the kiwifruit industry.
3.5.17 Recommended use of hydrogen cyanamide is by a single application at a dilution of
4-6 L per 100 L of water and rate of 500-700 L spray volume per hectare, not
exceeding 800 L spray volume per hectare as damage can occur at higher rates. The
spray is prepared by adding the required amount of hydrogen cyanamide to a half
filled spray tank, adding the remainder of water and agitating thoroughly before and
during spray application. The highest concentration of hydrogen cyanamide should be
used at the beginning of the application period. A lower concentration within the
recommended range may be used as the application period progresses. Addition of a
non-ionic wetting agent to the formulated product is recommended by the suppliers to
improve coverage.
3.5.18 Application of hydrogen cyanamide is by a fine spray mist delivered by an accurately
calibrated air blast sprayer at low pressure. All dormant buds must be sprayed to
ensure even effects. The applicator must be careful not to spray to run-off and to
minimise drip points. Spray should reach into the central leader and cover the inner
canopy.

5

Mullan, B. etal. 2005 Changes in drought risk with climate change. NIWA client report for MFE and
MAF.
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3.5.19 Hydrogen cyanamide should not be sprayed under slow-drying conditions such as
high humidity, before 9am with dew present, after 4pm, or during periods of frosts.
Rainfall within 4 hours of application may decrease effectiveness
Use of hydrogen cyanamide on apples
3.5.20 Approximately 10% of the use of hydrogen cyanamide is on apple crops.
Recommended use is at a dilution of 2.5 L per 100 L water, and application rates of
800-1300 L per hectare, depending on tree size. Application is via fine spray mist to
ensure complete tree coverage, 30-45 days before natural budbreak (50% greentip on
spurs).
Disposal
3.5.21 Empty 200L drums are returned to distributors for reuse. They are sterilised and
tested for chemical residues, then used to repack other agrichemicals.
International usage of hydrogen cyanamide
3.5.22 Internationally, hydrogen cyanamide has been used for a number of years on a range
of fruit crops to compensate for low winter chilling, induce uniform bud break and
yield increase, and effect other desirable changes in specific crop performance. It is
being used in countries such as USA, Mexico, Chile, Italy, France, Australia and
Israel on an increasing number of fruit crops including grapes, apples, pears, peaches,
plums, blueberries, cherries and kiwifruit. The first successful registration of
hydrogen cyanamide on US fruit crops was on table grapes in 1992 in California and
Arizona. California's kiwifruit industry was successful in obtaining approval for use
of hydrogen cyanamide (Dormex) on kiwifruit in 1997.
3.5.23 In 2001, an estimated 113,000 kg of hydrogen cyanamide was used in California,
with 36,000 kg sold in Italy where it is primarily used on grapes. It has been reported
that some 216,000 kg of hydrogen cyanamide is used in New Zealand each year.6

6

Manktelow D, Stevens P, Walker J, Gurnsey S, Park N, Zabkiewicz J, Teulon D and Rahman A.
2005. Trends in Pesticide Use in New Zealand:2004. Report to the Ministry for the Environment.
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Section Four: Risks, Costs and Benefits
4.1

Identify all of the potential risks, costs and benefits of the substance(s)

4.1.1

Hydrogen cyanamide is marketed as a plant growth regulator, used particularly in the
kiwifruit industry to promote bud break and increase flowering, being applied at a
particular stage of the growing cycle to overcome the effects of mild or variable
winter temperatures.

4.1.2

The potential sources of risk to human health and to the environment are tabulated in
Table 5.

Table 5: Identification of potential sources of risk
Lifecycle Activity

Associated Source of Risk

Repackaging

An incident during repackaging or labelling.

Local transport

Transport or handling incident on roads or during
loading/unloading resulting in spillage and subsequent exposure of
people or the environment

Storage

Incident during storage, resulting in spillage and subsequent
exposure of people and/or the environment

Agricultural usage*

Exposure to users, bystanders and/or the environment during
dilution, mixing or use.

Disposal

Disposal of the substance or containers, resulting in release of the
substance and subsequent exposure of people and/or the
environment

* It is noted that all reported incidents appear to relate to agricultural usage and therefore the
risk assessment focuses largely on that part of the lifecycle.
4.1.3

Because of the potential for hydrogen cyanamide to cause a variety of significant
adverse effects on human health, each of the lifecycle activities listed in Table 5
could give rise to potentially significant risks to human health.

4.1.4

As hydrogen cyanamide is toxic to aquatic life, and terrestrial vertebrates and
invertebrates, each of the lifecycle activities listed in Table 5 presents potentially
significant risks to the environment.

Reports of adverse effects of Hydrogen Cyanamide Formulations
4.1.5

One of the grounds for reassessment of the hydrogen cyanamide products was that
reports of adverse effects on human health and the environment constituted new
information gathered since hydrogen cyanamide was first registered.

4.1.6

The Agency has reviewed overseas studies relating to hydrogen cyanamide use (see
Appendix 4).

The Netherlands7
4.1.7

An assessment of case studies by the Agency of Health Council of the Netherlands,
2004 concluded that hydrogen cyanamide causes skin sensitisation, related to its
medicinal use as a treatment for patients with alcoholism.

Italy8
4.1.8

4.1.9

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


Adverse effects occur that are related to consuming alcohol prior to and after
applying 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 and dermatitis are
consistent with the hazard profile of hydrogen cyanamide formulations (6.3A
(skin irritation) and 6.5B (skin sensitisation).



The adverse effects appear to be related to inappropriate personal protective
equipment (“PPE”) worn by workers not adhering to label recommendations.
Adverse reports were reported only in one case where full PPE was worn.
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 information 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.

4.1.10 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.
New Zealand Reports
4.1.11 Information on the adverse effects of hydrogen cyanamide has been gained largely
through comments from the community to:





Environment Bay of Plenty 0800 number.
New Zealand Kiwifruit Growers International (NZKGI) 0800 number
National Poisons Centre (the NPC) (Dunedin)
Toi Te Ora Public health.

7

Health Council of the Netherlands, 2004
L Settimi et al , 2005. Update: Hydrogen Cyanamide--Related Illnesses - Italy, 2002—2004. MMWR
54(16);405-408.
8
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4.1.12 Each of these is discussed in detail below.
Environment Bay of Plenty
4.1.13 Under the Bay of Plenty Regional Air Plan9 prepared under the RMA by the Bay of
Plenty Regional Council, applicators must ensure that the use of hydrogen cyanamide
does not result in any harmful concentration beyond the boundary of the property or
into water.
4.1.14 Environment Bay of Plenty has a complaints procedure for any agrichemical related
issue including those relating to the use of hydrogen cyanamide. Complaints are
made available to the kiwifruit industry for follow up action. During the period for
which there are records there has been a steady increase in urbanisation in the areas
where kiwifruit are grown. In addition there has also been an increase in the
awareness of agrichemicals and their use.
4.1.15 Table 6 provides a summary of the complaints received from 1996 to 2004 by
Environment Bay of Plenty. It shows the nature of the complaints and which
complaints were substantiated as being due to hydrogen cyanamide following
investigation by Environment Bay of Plenty staff.
4.1.16 As summarised in Table 6 the majority of the substantiated complaints related to lack
of, or inadequate neighbour notification of spraying (57%). A lesser number of
substantiated complaints (10%) related to concern over or evidence of health effects.

9

Bay of Plenty Regional Air Plan, Environment Bay of Plenty, 15 December 2003
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Table 6 : Environment Bay of Plenty hydrogen cyanamide complaints received from 1996 to 200410.

Classification of complaints registered.
SUMMARY OF RESULTS

Total actual
complaints
registered per
year.

Spray Drift No Notification

Final Substantiated Classification for each Complaint.

Inadequate
Notification

General
enquiry

Poor
spraying
conditions

Spray Drift

No
Inadequate Concern or
Notification Notification evidence of
Health
Effects

Poor
spraying
conditions

Complaint not
considered to
be valid HC
complaint/
already
recorded.

Totals for 1996 season.
Totals for 1997 season.
Totals for 1998 season.
Totals for 1999 season.
Totals for 2000 season
Totals for 2001 season.
Totals for 2002 season.
Totals for 2003 season.
Totals for 2004 season.

3
3
17
14
7
14
21
16
27

2
2
4
9
1
6
11
9
17

0
1
10
4
3
2
10
6
13

0
0
1
3
2
4
3
0
4

0
0
1
0
1
2
0
0
0

1
1
1
0
0
1
0
0
0

1
2
2
3
0
2
4
3
2

0
1
8
1
2
0
5
3
5

0
0
1
2
1
2
3
0
4

0
0
0
3
0
0
0
1
3

0
0
1
0
0
1
0
0
0

2
1
5
5
4
9
9
8
13

Grand Totals

122

61

49

17

4

4

19

25

13

7

2

56

Total complaints

122

Total substantiated complaints

66

% complaints substantiated

54%

% substantiated relating to no or non notification

57%

% substantiated relating to spray drift.

29%

% substantiated relating to health concerns

10%

10

Source: Melanie Kerr, Consents Admin Officer and Steve Pickles - Principal Compliance Manager, Environment Bay of Plenty
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4.1.17

Environment Bay of Plenty issues infringement notices where the complaint is
investigated and substantiated. A summary of infringements is given in Table 7
Table 7: Infringement notices issued by Environment Bay of Plenty 2000 to 2004

Year
Issued

Number
issued

2000

0

2001
2002

4
7

2003

3

2004

2

Date
Notices
issued

Reason and date of offence
(where available)

Total hydrogen
cyanamide
notices issued
0

5 Sept
23 Sept
11 Oct
22 Oct
28 Nov
28 Nov
18 Aug
1 Sept

HiCane non notification
HiCane application- spray drift
HiCane – non notification (23 Aug)
HiCane- non notification (23 Aug)
HiCane- non notification (Aug)
HiCane non notification (Aug)
HiCane Non notification (29 July)
HiCane- Spray drift (5th Aug)

1
5

2
0

4.1.18 The relatively high incidence of complaints in 2002 is attributed to generally adverse
spraying conditions (i.e. windy weather) through most of the target spray period,
which is typically restricted to a period during July/August.
NZKGI 0800 number
4.1.19 In 2003 the Kiwifruit Industry set up a project team to liaise with members of the
public through a 0800 number. Anyone can use this number to discuss any issue they
may have with the use of agrichemicals or register a complaint that requires follow up
action.
4.1.20 As with the Environment Bay of Plenty 0800 number, the majority of the hydrogen
cyanamide substantiated complaints related to the lack of, or inadequate, neighbour
notification of spraying. Three complaints reported damage to trees and two reported
adverse health effects. The complaints are summarised in Table 8, the full table of
complaints is attached as Appendix 5.
Table 8: Summary of NZKGI 0800 complaints for 2003 and 2004

2003
2004
Total

Hydrogen
cyanamide
complaints
7
10
17

Nonnotification

Inadequate
notification

Spraydrift.

Health
Effects

Plant
Damage

2
7
9

1
2
3

5
7
12

0
2
2

3
0
3

National Poisons Centre
4.1.21 The NPC in Dunedin records all requests for information about hydrogen cyanamide
as well as complaints about exposure. A summary of the requests for information and
complaints is in Table 9 and a breakdown on incidents in Table 10. The full table of
complaints is attached as Appendix 6.
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Table 9: Requests to NPC for information and complaints about exposure to
hydrogen cyanamide
Time period

1998-2001
2002-2005

Exposure group
Human
Human
exposure- exposureAdults
Children

Animal
exposure

Poison
Information
requests

Total
Calls

21
39

11
14

9
21

42
76

1
2

Table 10: Breakdown of complaints to NPC about human exposure to hydrogen
cyanamide
Break down
of incidents

Human exposure 1998-2001

Human exposure 2002-05

Ingestion
Inhalation
Skin exposure
Other
Total

2
11
8
1
22

7
22
11
1
41

4.1.22 The information collected by the NPC (and Environment Bay of Plenty) has been
recorded as related to Hi-Cane rather than any of the other products containing
hydrogen cyanamide, as Hi-Cane was the only product containing hydrogen
cyanamide authorised for use on kiwifruit prior to 2001 (although an alternative
hydrogen cyanamide product was being marketed at this time as a “fertiliser”). More
recent usage of the term appears to be more a matter of familiarity and common
usage, rather than showing any specific problem with Hi-Cane itself, in comparison to
the other trade-named products on the New Zealand market.
4.1.23 The NPC records relate to suspected effects only and there is no indication of followup to confirm whether or not hydrogen cyanamide was the cause of the problem.
However a number of the entries contain details of symptoms consistent with
hydrogen cyanamide exposure (e.g. skin rashes and irritation, and “alcohol
cyanamide flush”).
4.1.24 Dogs are believed to be particularly sensitive to hydrogen cyanamide, although no
published acute toxicity data has been found that would demonstrate this.
Nonetheless, the warning instructions for use of the chemical include the advice that
dogs should be kept restrained and well away from the treatment zone during and
after spraying. A number of the enquiries to the NPC were in connection with
suspected dog poisoning. There is additional anecdotal evidence of dogs occasionally
being poisoned by the substance. It is not known whether these arise from incidental
exposures to sprayed areas or to ingestion of spray liquids.
4.1.25 A review of the NPC reports shows that there is marked "seasonality" in the timing of
calls which relates to the application period of about 4 weeks during July/August.
Furthermore, all clinical details may not be recorded during any given telephone
consultation, particularly as calls are often received relatively early in the clinical
course, when some adverse effects may not yet become apparent. Furthermore, a
definitive diagnosis attributing the reported clinical effects to hydrogen cyanamide
can not always be made as this involves considering the points that support a causal
link, and weighing these up against possible alternative explanations. However, the
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NPC incident description data (Appendix 6), lists some calls where there is a
probability of a causal role regarding certain symptoms.
4.1.26 The symptoms that are consistent with the application of hydrogen cyanamide, but
were not necessarily attributable to it, are:
 Alcohol interactions consistent with hydrogen cyanamide application. Alcohol
interactions with hydrogen cyanamide are discussed above.
 Human symptoms such as allergic rashes, skin irritation, nausea, headaches,
vomiting, diarrhea.
 Animal incidents including shaking, lethargy, increased heart beat, muscle
twitching.
4.1.27 Although there are limitations to the analysis of this information as noted above, it
appears that adverse effects have been observed that correspond with the following
hazard classifications of hydrogen cyanamide:
Acute toxicity (6.1C); skin irritancy (6.3A); eye irritancy (6.4A); and contact
sensitisation (6.5B).
Toi Te Ora Public Health
4.1.28 Toi Te Ora Public Health (a division of the Community Health and Disability
Service, a service of the Bay of Plenty District Health Board) provided information
on calls they had received relating to hydrogen cyanamide. The full table of
complaints received by Toi Te Ora Public Health is attached as Appendix 7. In
summary the department reported 9 complaints from 1998-2004 relating to possible
hydrogen cyanamide exposure from spraydrift.
Summary of complaints information
4.1.29 The information on complaints on hydrogen cyanamide to the various agencies is
summarised in Table 11.
Table 11: Hydrogen Cyanamide Complaint Classification for Health, Animal or Plant
Adverse Effects
Data Source
National
Poisons
Centre

Type of Call
Animal Exposure
Human exposure –
workplace
Human exposure – other
Hazards information
Request
Plant or property damage
Other

1996

1997

Total Calls Received
Environment
Bay of Plenty

Animal Exposure
Human exposure –
workplace
Human exposure – other
Hazards information
Request
Vegetation damage
Other

Total Calls Received
NZKGI 0800
#

1998
1
0

1999
4
8

2000
4
1

2001
2
5

2002
3
6

2003
1
2

2004
4
5

2005
7
5

0
1

3
5

2
2

3
0

5
12

7
1

5
5

6
5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

23

2

20

9

10

26

11

19

0
0

0
0

0
0

1
0

0
0

1
0

0
0

3
2

1
1

0
0

0
0

0
2

2
1

0
0

1
0

1
0

2
0

6
0

1
2

0
3

1
14

0
10

0
7

3
9

2
18

0
9

4
15

3

3

17

14

7

14

21

16

27

1
0

1
0

1
0

4
0

2
3

0
5

Animal Exposure
Human exposure –
workplace
Human exposure – other
Hazards information
Request
Plant or property damage
Other
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Data Source

Type of Call

1996

1997

1998

1999

2000

2001

2002

Total Calls Received

Toi Te Ora
Health

Animal Exposure
Human exposure –
workplace
Human exposure – other
Hazards information
Request
Plant or property damage
Other

Total Calls Received
Overall Total Calls Received

3

3

2003

2004

7

10

0
0

1
0

0
0

0
0

0
0

0
0

0
0

1
0

0
0

0
0

1
1

1
1

0
0

1
2

2
0

0
0

0
0

0
0

0
0

0
0

0
0

3
22

1
35

0
16

2
26

2
49

0
34

3
59

2005

4.1.30 While much of the information on complaints has been sourced in the Bay of Plenty
region, the geographical distribution of calls to the NPC in 2005 shows that concerns
with hydrogen cyanamide are not restricted to that region. As shown in Table 12, 7
out of 23 (30%) of calls originated in the Bay of Plenty. Other regions, including
those better known for apple growing are also represented.
Table 12: Calls to NPC in 2005 – Geographical Distribution
Bay of
Plenty
Hawke’s
Bay
Northland

Calls
7

Manawatu

Calls
1

Waikato

1

6

Northland

1

Counties

1

4

Poverty Bay

1

4.1.31 While the information shown in the above tables cannot be used for any quantitative
determination of the significance of the effects being generated through the use of
hydrogen cyanamide (57% of complaints to Environment Bay of Plenty are
substantiated) they do show that there is ongoing concern about its use and that these
concerns are not limited to the Bay of Plenty region.
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4.2

Assessment of Potentially Significant Risks, Costs and Benefits

4.2.1

The potentially significant adverse effects, costs and benefits arising from the events identified
in Table 5 are considered with respect to
 The safeguarding of the life-supporting capacity of air, water, soil and ecosystems; and
 The maintenance and enhancement of people and communities to provide for their own
economic, social, and cultural wellbeing and for the reasonable foreseeable needs of
future generations.

4.2.2

In particular, the following matters have been taken into account in assessing the risks, costs
and benefits associated with the use of hydrogen cyanamide in New Zealand:
 The sustainability of native and valued introduced flora and fauna;
 The intrinsic value of ecosystems;
 Public health;
 The relationship of Māori and their culture and traditions with their ancestral lands, water,
sites, waahi tapu, valued flora and fauna, and other taonga;
 The economic and related benefits to be derived from the use of hydrogen cyanamide;
 New Zealand’s international obligations.

4.2.3

The analysis includes the use of both quantitative exposure models and qualitative
assessments of the likelihood and magnitude of the residual risks (the risks remaining with
controls in place). The qualitative descriptors used are defined in Appendix 8.

Human Health Risks
Identification of potentially significant effects
4.2.4

Hydrogen cyanamide (tech. grade) has the following toxicity profile; (6.1C oral/dermal, 6.3A,
6.4A, 6.5B, 6.8B, 6.9A). The formulations of hydrogen cyanamide trigger 6.1C (oral), 6.1D
(dermal), 6.3A, 6.4A, 6.5B, 6.8B and 6.9A toxic classifications.

4.2.5

As discussed in paragraph 3.3.3 a “cyanamide flush” effect in humans can occur 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.

4.2.6

From the sources of risk identified in Table 5, the potentially significant risks to human health
might arise from the following activities:




Accidents during importation, transportation or storage
Normal agricultural use
Disposal of the substance

Assessment of potentially significant adverse effects to human health
4.2.7

The HSNO legislation and other legislation (e.g. Health and Safety in Employment Act 1992
(“the HSE Act”) provide a number of controls to mitigate adverse effects of hazardous
substances on human health should an incident occur.
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Repackaging
4.2.8

The hydrogen cyanamide products will normally be imported into New Zealand in bulk
containers (200 L). Some of the products will be repackaged into 20 L containers for the New
Zealand market. The Agency considers that during repackaging there is potential for workers
to be exposed to the substance.

4.2.9

The NPC received a call in June 2003 from a doctor regarding a factory worker who had her
hands exposed to a hydrogen cyanamide product because of a faulty container seal. She had
initial tingling but once her skin was flushed well the symptoms resolved. She subsequently
(two days later) ingested alcohol and became acutely short of breath, and developed facial
flushing.

4.2.10 After taking into account provisions for controlling spillage, the requirement for protective
clothing and equipment and the controls in place under the HSE Act, the Agency considers it
improbable that exposure to hydrogen cyanamide will occur during repackaging leading to
adverse effects to the skin or eyes. The magnitude of any effects that may occur are
considered to be moderate taking into account the nature of the effects that may result from
exposure. The overall level of acute toxic risks to the skin or eyes associated with the
repackaging of hydrogen cyanamide is assessed as low.
4.2.11 The Agency considers it highly improbable that exposure to hydrogen cyanamide will occur
during repackaging leading to acute oral toxic effects or chronic effects to workers health
taking into account provisions for controlling spillage, the requirement for protective clothing
and equipment, the controls in place under the Health and Safety in Employment Act 1992.
The magnitude of any effects that may occur are considered to be major taking into account
the effects that may result from exposure. The overall level of acute oral toxic risks to human
health and safety associated with the repackaging of hydrogen cyanamide is assessed as low.

Transportation
4.2.12 Hydrogen cyanamide is marketed in either UN approved 20L jerry cans constructed of
HDPE, or 200L HDPE drums.
4.2.13 During transport there is potential for an incident, such as a road traffic accident, to occur
which may lead to exposure of workers and the public.
4.2.14 The transportation of hazardous substances is also subject to controls in various pieces of
legislation:



The Land Transport Rule 45001: Dangerous Goods 2005 sets requirements for the safe
carriage of dangerous goods on land in New Zealand. It specifies packaging, identification
and documentation of dangerous goods, segregation of incompatible goods, transport
procedures and the training and responsibilities of those involved in the transport of
dangerous goods. The rule is aligned with the United Nations Recommendations on the
Transport of Dangerous Goods (UNRTDG).



The New Zealand Standard NZS 5433: 1999 (Transport of Dangerous Goods on Land) is
incorporated by reference into the Rule and provides the regulatory requirements
governing the safe transport of dangerous goods by road or rail.



Part 24 A of the Maritime Rules sets requirements for the safe carriage of dangerous
goods by sea in New Zealand. It incorporates the International Maritime Dangerous
Goods Code (IMDG Code).
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Part 92 of the Civil Aviation Rules sets requirements for the safe carriage of dangerous
goods by air in New Zealand. It incorporates International Civil Aviation Organisation
(ICAO) Technical Instructions and International Air Transport Association (IATA)
Regulations.

4.2.15 Drivers and emergency workers attending a spill should be wearing appropriate protective
clothing and be trained in emergency management procedures to contain it. In extreme cases,
the general public may be exposed but the public should be excluded from the accident area.
4.2.16 The NPC has not received any calls that can be related to an incident in the transportation of
hydrogen cyanamide.
4.2.17 Where there is an accident involving bulk transport of hydrogen cyanamide, the magnitude of
any effect will depend on the quantity spilled. Bulk containers hold or carry a larger volume,
but are designed to do so and a spill will not necessarily eventuate if an accident does occur.
While people could suffer eye or skin damage if protection is not worn the Agency considers
it very unlikely that this will eventuate. As the effects on human health are moderate, the
residual risk is assessed as medium.
4.2.18 Distribution of hydrogen cyanamide for retail sale is generally in containers of 20L or 200L
capacity; in these circumstances the packaging controls will provide a barrier against damage.
Adverse effects on human health such as eye damage are considered highly improbable; the
magnitude of any effect to be moderate and therefore the residual risk is very low.

Storage
4.2.19 Accidental spillage may occur during storage at the distributors’ premises, warehouses,
retailers or end-users’ premises. Accidents in storage could arise from leakage from bulk tank
storage, from forklift use, or improper stacking of containers.
4.2.20 The NPC has not received any calls that can be related to an incident in the storage of
hydrogen cyanamide. However, it is noted that people could be exposed to hydrogen
cyanamide through faulty containers as discussed in paragraph 4.2.9 above.
4.2.21 During commercial storage (including storage at retail outlets), the substance will be handled
by people with knowledge, training and experience in the handling of this substance and
others similar to it. In these circumstances, the Agency considers that the likelihood of adverse
effects arising from accidental spillage is highly improbable and to be moderate in effect.
The residual risk, with the controls in place, is therefore very low.
4.2.22 Storage at an orchard may pose risks if the substance can be accessed by children or other
people who have no knowledge of the substance or who are not in a position to make use of
the information provided about it. However, with the controls in place, it is considered
improbable that children or others will be exposed to the substance. As the effects of such an
exposure would be moderate, the overall risk in this situation is considered to be low.

Use
Human Health Risk Assessment
4.2.23 Recommended use of hydrogen cyanamide suggests a dilution rate of 4-6 L per 100 L of
water. The rate of application recommended on mature kiwifruit vines is 500-700 L spray
volume per hectare (not exceeding a spray volume of 800 L per hectare) and 800-1300 L spray
volume per hectare for apples. The spray is normally applied using a tractor mounted or trailed
air blast sprayer. The spray is prepared by adding the required amount of hydrogen cyanamide
to a half filled spray tank, adding the remainder of water and agitating thoroughly before and
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during spray application. There is potential for exposure to occur to workers if, for example,
the substance were to splash when being poured and to bystanders if spray drift were to occur.
4.2.24 Hydrogen cyanamide is classified as a 6.1C oral toxicant, 6.1D, dermal toxicant, 6.3A skin
irritant and 6.4A eye irritant. Accordingly, ingestion of the substance or exposure of the
substance to the eyes or skin can cause adverse effects to workers using hydrogen cyanamide.
Such effects could also occur in members of the public exposed to the substance (see
paragraphs 4.2.48 to 4.2.56 below).
4.2.25 Hydrogen cyanamide is also classified as a 6.5B skin sensitiser; 6.8B reproductive or
developmental toxicant and a 6.9A target organ systemic toxicant. For effects of these hazards
to occur to human health, repeated exposure to hydrogen cyanamide is required and therefore
these hazards are considered most relevant to worker exposure situations.
4.2.26 As detailed in Appendix 6b, in 2003 to 2005 the NPC received a number of calls regarding
workplace exposure to hydrogen cyanamide. The tables below summarise the number of calls
relating to various routes of exposure and symptoms.
Table 13: Calls to NPC by Exposure Route (2003-2005)
Substance Type
Mist/spray

Liquid
Other

Calls
7
5
0
1
3
1

Exposure Route
Inhalation/nasal
Skin
Ingestion
Other
Skin

Table 14: Calls to NPC by reported symptoms (2003-2005)
Symptoms
Skin rash
Alcohol reaction
Dizziness, palpitation, fatigue, and other

Calls
4
4
7

Table 15: Calls to NPC by source of exposure (2003-2005)
Source of exposure
PPE Failure
Tying branches
Leaking sprayer
Spraydrift (adj properties)
Spillage

Calls
4
1
1
2
2

Exposure Modelling
4.2.27 The Agency has used models to assess exposure and compared the output to toxicity values to
determine the 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).
4.2.28 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 (No Observed
Effect Level) 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).
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4.2.29 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
4.2.30 The German BBA Model11 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. The derived values consider both dermal and inhalation
routes (refer to Appendix 9) for the 4 German BBA model calculations (see Table 16).
4.2.31 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.
4.2.32 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.
4.2.33 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.
4.2.34 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.
4.2.35 Accordingly, the Acceptable Operator Exposure Level (AOEL) was set at 0.05 mg/kg bw day.
Table 16: 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
0.06

3.5%
83.3%

3.3%

11

German Model (BBA (1992). Uniform Principles for Safeguarding the Health of Applicators of Plant Protection Products.
Biologische Bundesanstalt für Land- und Forstwirtschaft, Bundesgesundheitsamt, und Industrieverband Agrar e.V. ISBN
3489-27700-7.) Refer http://www.pesticides.gov.uk
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*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. the product is packed in 20 litre containers;
2. the maximum application rate will be 17.6 kg a.i./hectare;
3. the substance is sprayed using a tractor mounted/trailed broadcast air assisted sprayer
4. the application spray volume will be 1300 litres per hectare;
5. a work rate of 8 hectares per day has been used; and
6. the bodyweight for operators is set at 70kg.
7. the risk is determined from Tolerable Exposure (AOEL)/ Estimated Exposure <100%.

Table 17: 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

70 kg Operator Exposure
(mg/kg bw/day)
2.2
1.84
1.73
0.09

AOEL/Exposure x 100
2.3%
2.7%
2.9%
55.5%

*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.
the product is packed in 20 litre containers;
2.
the maximum application rate will be 25.9kg a.i. /hectare;
3.
the substance is sprayed using a tractor mounted/trailed broadcast air assisted sprayer
4.
the application spray volume will be 800 litres per hectare;
5.
a work rate of 8 hectares per day has been used; and
6.
the bodyweight for operators is set at 70kg.
7.
the risk is determined from Tolerable Exposure (AOEL)/ Estimated Exposure <100%.

4.2.36 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.
4.2.37 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.
4.2.38 The Agency considers that the risks arising from oral or dermal toxicity, skin irritancy, eye
irritancy, cyanamide flush and skin sensitisation are very unlikely to occur given the use of
the appropriate PPE and RPE. As the effects are moderate in magnitude, the overall risk is
assessed as medium.
4.2.39 The Agency also considers that it is improbable that the risks arising from the reproductive
and target organ hazards will occur given the use of the appropriate PPE and RPE and the
need for multiple exposures to cause an adverse effect. As these effects are considered to be
major in magnitude, they also pose a medium risk.
4.2.40 Thus the Agency considers hydrogen cyanamide to pose a medium toxicity risk to workers.
However, this level of risk will be greatly affected by the standard of protective equipment
used. If industry best practices are employed, then the level of risk is likely to be less.

Length of exposure period
4.2.41 As indicated in paragraph 2.1.4 above the Authority, in considering the Grounds for
Reassessment, considered that there has been a significant change in use of hydrogen
cyanamide. The development of the gold kiwifruit market (Hort16A) has caused the spraying
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period for hydrogen cyanamide to be extended beyond that of the traditional kiwifruit
(Hayward), by a further two to three weeks.
4.2.42 In this regard it is noted that the human exposure modelling has been based on a subchronic
28 day study in rats in which Sprague Dawley rats were administered 50% aqueous hydrogen
cyanamide (the NOAEL based on thyroid changes was 5 mg/kg bw/day) which was used to
establish the AOEL of 0.05 mg/kg bw day.
4.2.43 Although there is uncertainty when extrapolating from animals to humans (interspecies
variation) and differences in sensitivity between mammalian species (intraspecies variation),
the exposure period used in the study (28 days, see paragraph 4.2.32 above) makes it relevant
in assessing the health effects of hydrogen cyanamide formulations to humans.
4.2.44 As the 28-day study has been used as a worst-case scenario in the exposure modelling, the
longer potential exposure period for workers to hydrogen cyanamide is not expected to have a
significant effect on the level of risk to workers.

Re-entry Time following use
4.2.45 The NPC recorded 2 calls from people who had developed symptoms when working on vines
within 3 days of spraying.
4.2.46 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.
4.2.47 Provided that the label recommendations are adhered to following re-entry, and that PPE is
worn, the Agency considers that the likelihood of adverse effects occurring is improbable. As
the magnitude of any effects is moderate, the risks to workers following re-entry are low.

Risks to bystanders
4.2.48 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.
4.2.49 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 sensitisation12 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.
4.2.50 However, in a study13 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

12

Commission of the European Communities, 2001
Holland, P.T,. Maber ,J.F., May,W.A. and Malcolm, C.P. 1997 Drift from orchard spraying. Proc 50 th
Plant Protection Conference 112-118.
13
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had a marked effect on reducing spray drift with natural shelter more effective than artificial
shelter.
4.2.51 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.
4.2.52 The Agency assumes that dilution and distance of hydrogen cyanamide formulations from
where they are applied will also reduce exposure from spray drift.
4.2.53 A 2000 study14 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).
4.2.54 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.
4.2.55 Overall, the Agency considers that, if hydrogen cyanamide is used in conditions that minimise
the likelihood of spraydrift such as low wind and with adequate buffer zones in place that the
risk of adverse effects arising from spraydrift are low.
4.2.56 However, the Agency notes that hydrogen cyanamide is applied in a restricted time period.
This means that applicators may be inclined to apply the substance in conditions where
spraydrift is more likely to occur. In such circumstances the risk of adverse effects occurring
is considered to be medium.

Disposal
4.2.57 The disposal of diluted hydrogen cyanamide is not anticipated and users are expected to
contact their local council to locate an appropriate landfill for disposal of hydrogen cyanamide
in a concentrated or diluted form. Any disposal must comply with the relevant HSNO
Disposal Regulations and the regulations of the landfill used. Taking into account the HSNO
controls applying to the disposal of this substance it is highly improbable that disposal of
hydrogen cyanamide will lead to adverse effects to human health. The magnitude of any
effects that may occur are considered to be minimal to moderate, taking into account that
episodic exposure to the substance is most likely to occur following disposal. The resultant
level of risk is considered to be insignificant to very low.

Summary of risks to Human Health
4.2.58 The risks to human health with the controls in place are summarised in Table 18.

14

JP Praat, JF Maber, DW Mantkelow, 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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Table 18: Assessment of human health risks with the controls in place
Exposure Route

Potential Effect

Likelihood of
Adverse Effect
Occurring

Magnitude of
Adverse
Effect

Level of Risk

Worker exposure
during manufacture
(single and repeated)

Toxic if swallowed or absorbed through the
skin;
Skin irritancy; Eye irritancy; Cyanamide
flush (if alcohol has been consumed); Skin
sensitisation
Reproductive toxicity (testicular effects);
Target Organ Systemic effects (critical
effect on the thyroid)
Toxic if swallowed or absorbed through the
skin; Skin irritancy; Eye irritancy; Skin
sensitisation; Cyanamide flush (if alcohol
has been consumed)

Improbable

Moderate

Low

Highly improbable

Major

Low

Bulk: very unlikely

Moderate

Medium

Small: highly
improbable

Moderate

Very Low

Toxic if swallowed or absorbed through the
skin; Skin irritancy; Eye irritancy; Skin
sensitisation; Cyanamide flush (if alcohol
has been consumed)

Commercial:
highly improbable

Moderate

Very Low

Orchard:
improbable

Moderate

Low

Toxic if swallowed or absorbed through the
skin; Skin irritancy; Eye irritancy Skin
sensitisation; Cyanamide flush (if alcohol
has been consumed); Reproductive toxicity
(testicular effects); Target Organ Systemic
effects (critical effect on the thyroid)
Toxic if swallowed or absorbed through the
skin; Skin irritancy; Eye irritancy; Skin
sensitisation; Cyanamide flush (if alcohol
has been consumed)

See exposure modelling

Medium

Improbable

Moderate

Low

Improbable
– Very
unlikely

Moderate

Low –
medium

Highly
improbable

Moderate

Very low

Exposure to substance
during transport

Exposure to substance
during storage

Worker exposure
during use

Post-application
worker exposure
Bystander exposure
through spray drift

Exposure resulting
from disposal of
unwanted substance or
containers

Assessment of potentially significant benefits to human health
4.2.59 No potentially significant benefits on human health resulting from the availability of hydrogen
cyanamide were identified. It is noted that, in assessing the grounds for reassessment of the
substance, the Authority concluded there were no viable alternatives.
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Environmental Risks
Identification of potentially significant effects
4.2.60 The hazardous properties of hydrogen cyanamide that are of relevance to the environment are:
 9.1D aquatic ecotoxicant
 9.3B terrestrial vertebrate ecotoxicant
 9.4C terrestrial invertebrate ecotoxicant
4.2.61 Therefore, if the substance was to be released into the environment, it can be expected to lead
to harmful effects on aquatic organisms, terrestrial vertebrates and terrestrial invertebrates.
This could arise:






at any stage of the substance’s lifecycle through an incident that results in uncontained
spillage or inappropriate disposal of the substance (including any material contaminated
with the substance) or its packaging, resulting in the substance leaching into soil, entering
a body of water or being ingested (either directly or via contaminated feed) by animals or,
from dilution or use that results in incorrect dilution rates or application rates,
from inappropriate use of the substance or drift of spray from the target site or,
from run-off into waterways following application of the substance.

Assessment of potentially significant adverse environmental effects
Repackaging, transport, storage
4.2.62 Accidental spillage of hydrogen cyanamide could occur at any stage of the lifecycle prior to
its use. The substance will be packaged in 20 L or 200 L containers. When packaged in
accordance with HSNO requirements the containers are unlikely to leak or break in an
incident. Additionally, the substance will only be transported by approved carriers. Taking
into account the HSNO controls in place for hydrogen cyanamide (particularly packaging and
emergency management controls) it is highly improbable that an incident will occur during
the repackaging, transport or storage of hydrogen cyanamide that will lead to an adverse effect
occurring in the environment. If an adverse effect results, the magnitude is expected to be
minimal to minor due to the small quantity of substance likely to be released and the nature
and size of the area affected. Hence, the resulting risk is insignificant.
Use
4.2.63 No exposure monitoring data relevant to assessing the risks of hydrogen cyanamide on the
environment have been identified. However, no effects on wildlife attributable to use of
hydrogen cyanamide have been reported.
4.2.64 For Class 9 substances, irrespective of the intrinsic hazard classification, the ecological risk
can be assessed as the quotient of the estimated exposure and the toxicity. 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 an ecotoxicity value (e.g. the LC50 or
EC50’) gives a risk quotient (RQ).
4.2.65 If the RQ exceeds a predefined level of concern (LOC), this suggests that it may be
appropriate to refine the risk assessment or restrict the use of the substance to ensure that
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.
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4.2.66 Levels of concern used by ERMA New Zealand to determine whether a substance poses an
environmental risk are as follows:
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

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

Acute dietary
RQ≥
Acute oral dose
[granular
products] RQ≥
Chronic RQ≥

0.5

High acute risk

0.5

High acute risk

1

High chronic risk

Acute RQ = EEC/LC50; Chronic RQ = EEC/NOEC
Risks to freshwater aquatic organisms
4.2.67 The degradability of a substance can have a major impact on the Estimated Environmental
Concentration (EEC). The data on hydrogen cyanamide degradability are equivocal and so
two scenarios have been modelled (refer Appendix 10). In one it was assumed that hydrogen
cyanamide is readily degradable and in the other that it is inherently degradable.
4.2.68 The risk quotients for aquatic species, derived using the GENEEC2 model (USEPA 2001)
values for estimated environmental concentration (EEC) and relevant ecotoxicity values, are
set out below.
Table 19: Application to kiwifruit – Risk Quotients for Acute Exposure
Ecotoxicity value

Lepomis macrochirus
96hr LC50 44 mg/L
Daphnia magna
48hr EC50 4.4 mg/L

Selenastrum capricornutum
96hr EC50 13.5 mg/L

Biodegradability of hydrogen
cyanamide (peak EEC)
Rapidly (1.2 mg/L)
Inherently (1.3 mg/L)
Rapidly (1.2 mg/L)
Inherently (1.3 mg/L)
Rapidly (1.2 mg/L)
Inherently (1.3 mg/L)

Risk Quotient
0.027
0.03
0.27
0.3
0.089
0.096

Table 20: Application to apples – Risk Quotients for Acute Exposure
Ecotoxicity value

Lepomis macrochirus
96hr LC50 44 mg/L
Daphnia magna
48hr EC50 4.4 mg/L

Selenastrum capricornutum
96hr EC50 13.5 mg/L

Biodegradability of hydrogen
cyanamide (peak EEC)
Rapidly (0.84 mg/L)
Inherently (0.85 mg/L)
Rapidly (0.84 mg/L)
Inherently (0.85 mg/L)
Rapidly (0.84 mg/L)
Inherently (0.85 mg/L)

Risk Quotient
0.019
0.019
0.19
0.19
0.062
0.063

Table 21: Application to kiwifruit – Risk Quotients for Chronic Exposure
Ecotoxicity value
D. magna
21 d NOEC 0.1 mg/l
L. macrochirus
96 d NOEC, <0.51 mg/l

Biodegradability of hydrogen
cyanamide (peak EEC)
Rapidly (0.97 mg/L)
Inherently (1.2 mg/L)
Rapidly (0.97 mg/L)
Inherently 1.2 mg/L)

Risk Quotient

Application for the Reassessment of Hydrogen Cyanamide Substances HRC05001

9.7
12
>1.9
>2.4

Page 38 of 79

Table 22: Application to apples – Risk Quotients for Chronic Exposure
Ecotoxicity value
D. magna
21 d NOEC 0.1 mg/l
L. macrochirus
96 d NOEC, <0.51 mg/l

Biodegradability of hydrogen
cyanamide (peak EEC)
Rapidly (0.66 mg/L)
Inherently (0.83 mg/L)
Rapidly (0.66 mg/L)
Inherently (0.83 mg/L)

Risk Quotient
6.6
8.3
>1.3
>1.6

4.2.69 Based on this conservative modelling, 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.
4.2.70 The assessment of high chronic toxicity risk is based on the estimated concentration of
hydrogen cyanamide in a pond adjacent to an orchard that is sprayed once. Under this
scenario, effects on aquatic life may occur. If a water body should be affected by applications
to more than one orchard, such risks would be more pronounced. However, effects are less
likely in flowing water bodies such as streams where dilution with ‘clean’ water will reduce
the exposure concentration.
4.2.71 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:





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.

4.2.72 The EEC values estimated above are 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 these
pond EEC values. 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 for the marine
environment.
Risks to soil invertebrates
4.2.73 No assessment can be made due to the absence of toxicity data for soil dwelling organisms.
The non-classification of hydrogen cyanamide for effects on soil invertebrates is based on an
absence of toxicity data.
Risks to terrestrial vertebrates
4.2.74 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
4.2.75 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.
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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.
4.2.76 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. However it is important to note that
hydrogen cyanamide formulations are applied to dormant vines only, before kiwifruit are in
flower, and at times when there are no bee hives present and few or any other flowers in the
orchard. 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.
Disposal
4.2.77 When used appropriately there will be no requirement to dispose of any quantities of
hydrogen cyanamide. End users should apply all the dilute substance to the crops but if large
volumes of dilute substance require disposal the user should contact the council for advice on
an approved land fill. Empty hydrogen cyanamide containers will be returned to the supplier
for reuse or will be triple rinsed and either burnt (weather permitting) or crushed and buried in
an approved land fill. The Agency notes that any disposal should comply with HSNO
requirements and the requirements of any landfill into which the substance is disposed.
4.2.78 Taking into account the HSNO controls in place the Agency considers it improbable that the
disposal of the hydrogen cyanamide will result in adverse effects occurring in the
environment. Any adverse environmental effects that may occur would be moderate given
that hydrogen cyanamide rapidly degrades to a metabolite (N-acetylcyanamide) that is
classified as persistent under HSNO criteria, but also noting that the adverse effects would be
localised. Hence, the resulting risk is low.
4.2.79 The assessment of the risks of hydrogen cyanamide to the biological and physical
environment with the controls in place are summarised in Table 23.
Table 23: Assessment of Adverse Risks to Biological and Physical Environment with controls in
place
Exposure Route

Potential Effect

Likelihood of
Adverse Effect
Occurring
Highly improbable

Magnitude of
Adverse Effect

Level of Risk

Release during
manufacture,
transport, or storage
resulting in the
substance being
released into the
environment
Release during
dilution and use
resulting in the
exposure of the
environment

Death or adverse
effect on aquatic
organisms, and
terrestrial
vertebrates

Minimal-minor

insignificant

Death or adverse
effect on aquatic
organisms, and
terrestrial
vertebrates

Low to medium acute and high chronic risk

Disposal of the
substance resulting
in substance being
released into the
environment

Death or adverse
effect on aquatic
organisms and
terrestrial
invertebrates

Improbable

Moderate
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Assessment of potentially significant benefits to the environment
4.2.80 No potentially significant benefits on the environment resulting from the availability of
hydrogen cyanamide were identified. It is noted that, in assessing the grounds for
reassessment of the substance, the Authority concluded there were no viable alternatives.
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Social and Community
Identification of potentially significant effects
4.2.81 Potential adverse social effects related to the use of hydrogen cyanamide are mainly
associated with concerns about the effects of spray drift. (The Agency notes that this is a
generally held concern associated with all chemical applications and is not limited to
hydrogen cyanamide or the industries that use it). The register of complaints received by
Environment Bay of Plenty for 1996 to 2004 (see Appendix 6) shows that a significant
number of people who live close to kiwifruit growing areas are concerned about the possible
effects of spraydrift. This results in anxiety and ‘outrage’ where people believe that they, or
their property, have been subjected to unwarranted exposure without consultation. The
majority of the hydrogen cyanamide complaints recorded are associated with concerns about
lack of or insufficient notification.
4.2.82 Regional Council Air Plans, and NZS 8409:2004 Management of Agrichemicals provide an
extensive range of notification controls and signage controls to provide the community with
information and choice about exposure to hydrogen cyanamide. In addition the kiwifruit
industry has been proactive with the NZKGI 0800 number complaints procedure. NZKGI
staff members have also visited schools and community groups to talk about the usage of
hydrogen cyanamide and hear complaints. This dialogue has had a marked effect in reducing
the number of calls, and thus the social cost of the substance to the Bay of Plenty (Bay of
Plenty) community is very small. However, it is acknowledged that there are still some
tangible impacts on particular individuals.
4.2.83 The adverse social effect on individuals and communities associated with anxiety from the use
of hydrogen cyanamide is considered to be potentially significant and has been assessed
below.
4.2.84 The kiwifruit sector presently accounts for 19.2% of Bay of Plenty economic activity (see
paragraphs 4.2.101 and 4.2.101 below). The profitable level at which the kiwifruit industry is
currently operating suggests that this percentage will continue to grow in the future. It is clear
that the total impact of kiwifruit production on the regional Bay of Plenty economy goes far
beyond the first round direct impact of kiwifruit production and sales. The kiwifruit industry
is developing a set of support skills in business units in the region that will help the Bay of
Plenty maintain not only a high standard of kiwifruit production, but will also help similar
fruit and aligned industries in the region.
4.2.85 It is estimated that there are 25,000 to 30,000 permanent and seasonal workers in the kiwifruit
industry in the Bay of Plenty. Although the industry has increasingly become an employer of
skilled labour, it still remains a significant employer of unskilled labour.
4.2.86 Thus there are major social benefits associated with the continuing success of the kiwifruit
industry in the Bay of Plenty and in other areas. The use of hydrogen cyanamide is crucial for
maintaining kiwifruit production at current levels and thus supporting local communities. If
there were to be a significant reduction in the level of production of kiwifruit and subsequent
reduction in skilled and unskilled employment in the Bay of Plenty as a result of hydrogen
cyanamide not being available, then there would be significant flow-on effects to the viability
of communities. As employment opportunities decreased then workers and families would
leave the area (skilled first then unskilled), reducing the viability of schools, local businesses
and reducing the availability of other amenities.
4.2.87 Similar effects would be seen in other areas highly dependent on kiwifruit and apple
production (noting that apple growing areas may be less vulnerable as there are more likely to
be alternative substances available).
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4.2.88 The social and community beneficial effects of the availability of hydrogen cyanamide are
considered to be potentially significant, and have been assessed below.

Assessment of potentially significant adverse social and community effects
4.2.89 One potentially significant adverse social and community effect has been identified; the effect
on individuals and communities associated with anxiety from the use of hydrogen cyanamide.
While the primary manifestation of this effect is psychological, it can result in stress leading
to illness and increased doctor’s visits. Since the primary effect is on individuals, it has been
assessed as minimal and given the actions being taken by the industry and other groups to
ameliorate it, it is considered to be improbable. Using the ERMA New Zealand qualitative
tables the level of adverse effect is assessed as insignificant.

Assessment of potentially significant beneficial social and community effects
4.2.90 Social and community benefits associated with the flow-on effects of employment in the
kiwifruit industry were identified as being potentially significant.
4.2.91 If hydrogen cyanamide were not available, then there would be minor to major adverse social
effects (major in the Bay of Plenty and minor overall), and this effect would be very likely.
Converting this to a beneficial effect associated with the availability of the substance and
using the ERMA New Zealand qualitative tables, the level of beneficial effect is high to very
high.
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Economic Effects
Identification of potentially significant adverse effects
4.2.92 No potentially significant adverse effects on the economy were identified from the use of
hydrogen cyanamide.

Identification of potentially significant beneficial effects
4.2.93 ZESPRI and NZKGI have provided information to the Agency on the beneficial economic
effects that hydrogen cyanamide has on the kiwifruit industry. They advise that the New
Zealand Kiwifruit industry is an integrated partnership between growers, postharvest facilities,
suppliers and ZESPRI (ZESPRI is an internationally recognized industry marketing company
and is 100% New Zealand grower owned). Over 2700 growers own 3150 orchards which
produce over 290,000 tonnes of kiwifruit per year.
4.2.94 Since the substance is currently available, the benefits are known. The following potentially
significant benefits of the substance being available for commercial and industrial use have
been identified:



Promotion of even bud break, with the consequential increase in flowering and fruit yield,
is very important to the kiwifruit industry. The use of plant growth regulators to initiate
bud break is essential in the kiwifruit industry. At the moment, substances containing
hydrogen cyanamide appear to be largely used for this purpose, but data on usage of
alternatives (and on the relative efficacies) is not readily obtainable.

4.2.95 Benefits for kiwifruit growers include:
 Increased budbreak; flowering and yield
 Shorter flowering period for spray pollination
 Removes lichen
 Kills scale insects
 Spreads the crop load more evenly over the whole vine
 Reduced management costs
 Reduces biennial bearing
 Early leaf development gives a longer growing season and larger fruit for a given fruit
load
 May increase flowering of male vines
 May improve overlap of flowering between male and female vines
 Allows fewer canes to be tied down, which reduces pruning costs, and improves best
access and penetration of sprays and sunlight.
4.2.96 Benefits for apple growers include:





Advances and compresses flowering which allows thinning to be better timed
Early flowering reduces fire blight risk
Early flowering can lead to early harvest and better prices

Assessment of potentially significant beneficial effects
4.2.97 The kiwifruit industry contributes approximately 20% of the value of the Bay of Plenty
economy, and 1.5% of New Zealand’s GDP. Kiwifruit now represent about 35% of New
Zealand’s total horticultural exports and is worth in excess of $1 billion annually. The success
of the kiwifruit industry is built on a reputation for consistently providing customers with
product that is of top quality and is better than that of its competitors. As a result New Zealand
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kiwifruit is a preferred choice (Figure 2) and commands a significant price premium over
kiwifruit from other countries.
Figure 2: ZESPRI market share of Kiwifruit

Direct economic benefits to the industry.
4.2.98 Hydrogen cyanamide increases the total number of flowers while removing the lateral flowers
on the vine. The production impact of these changes is to increase the export yield while also
having influence on the size of fruit and in the timing of fruit being ready to market. ZESPRI
International has calculated the impact of not having the use of hydrogen cyanamide for the
production of ZESPRI Green and ZESPRI Gold kiwifruit on the grower and industry
economic returns (Table 24). The assumptions used in the model are set out in Table 25.
Table 24: Economic benefit to the Kiwifruit industry from hydrogen cyanamide.
Impact without hydrogen cyanamide
Reduction in orchard returns (annual
loss/hectare.)
Orchard Profitability

ZESPRI Green
$13,703 -$20,534

ZESPRI Gold
$25,595 to $30,548

-62% to -92%

-73% to-88%

Total industry loss

$118.9 to $178.2 million

$44.6 to $53.3 million

Table 25: Assumptions used in the economic benefit model
Assumptions used in the
model.
Yield decreases:
Green - 30%-40%
Gold -40%-42%

Basis of the assumption

Information source




Export volume decreases.
Total number of fruit pieces per hectare
decrease

Fruit size increases:
Green - 3 to 4 grams
($0.09 c/ Tray)




Average fruit size of each fruit increases
due to lower crop load.
Larger fruit have a higher fruit value.

Orchardist Aug 1992 Pg 4954.
Orchardist 2001- Industry
Plan
Richardson et al 2000
In-house data.
In house technical knowledge
of production and yield
variables.



Longer flowering period.

2001 Industry Plan.

Gold – 2 to10 grams
($0.07 c /tray)
Increased production costs.
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Assumptions used in the
model.
Fixed costs on orchard and in
the post harvest sector
increase $0.50 to $1.00 per
tray

Basis of the assumption

Information source





2004 data values.





Sale price reduction.
Green – 5-15%
Gold –5-15%









Fixed costs spread over a lower yield.
Flower thinning of lateral flowers.
Increased supply chain and postharvest
costs spread over the lower volume.
Post harvest sector optimised for 85 to 90
million trays.
Increased variability of fruit maturity.
Increased reject rates from fruit loss
during storage.
More variable storage life.
High value Ready to Eat and ready to
retail programmes compromised.
Loss of higher value early season
Kiwistart programme.
Consumer confidence decreased due to
product variability.
Restricted ability to retain premium over
other marketers with later access to the
market place.
Promotional fixed costs spread over
fewer trays in each market.
Loss of access into some markets where
product allocation prevents supply.

ZESPRI Marketing

Note: Other studies have quantified the estimated losses in orchard returns to be between $9,297 and
$20,068 annual loss/hectare.

4.2.99 Definitions used: The following definitions have been used in the economic analysis.
Orchard return- the net orchard returns before depreciation, tax and debt servicing.
Orchard Profitability- the net orchard returns before depreciation, tax and debt servicing.
Tray – 3.65 kg of fruit.
Yield – exportable fruit per canopy hectare of Kiwifruit.
4.2.100 As hydrogen cyanamide is being used in the kiwifruit industry the likelihood of the benefits
occurring are considered to be very likely and the magnitude of the benefits is massive.
Accordingly, the overall benefit is extreme.
Distributed benefits to Bay of Plenty
4.2.101 ZESPRI commissioned a report on the economic benefits to Bay of Plenty from the kiwifruit
industry15.
4.2.102 The growing importance of New Zealand’s Kiwifruit industry for the New Zealand economy
is well established. It is particularly important for the Bay of Plenty regional economy. The
economic impact resulting from kiwifruit operations in the Bay of Plenty, is summarised in
Table 26:

15

Hughes, W (2004). ZESPRI Group International National and Regional Economic Impacts for the year ending
March, Department of Economics University of Waikato, Hamilton
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Table 26: Kiwifruit sectors impact for the Bay of Plenty economy for the year ended
March 2004
TOTAL IMPACTS OF THE KIWIFRUIT SECTORS
Direct
Flow-on
Total
Percent of
Impact
Impact
Impact
Bay of Plenty
Economy

Economic Measure

Total revenue ($
millions)
Net Household Income
after tax ($ millions)
Employment # FTEs
Value added for the
region ($ millions)

1843.01

1987.02

3830.03

26.3%

137.86

318.35

456.21

16.4%

6172
520.40

12254
1007.97

18426
1528.27

19.0%
19.2%

4.2.103 The profitable level at which the kiwifruit industry is currently operating suggest that this
percentage will continue to grow in the future.
4.2.104 Output multipliers summarise the downstream economic impact of an industry. The output
multipliers for kiwifruit are in Table 27 and show that the total impacts of kiwifruit operations
are between 2.08 and 3.31 times the direct impacts.
Table 27: Regional and national impact multipliers for kiwifruit
Impact
Measure

Bay of Plenty

New Zealand/Bay of Plenty
Ratio

Output
Net Household
Income
Employment
Value Added

2.08
3.31

1.207
1.248

2.99
2.94

1.134
1.119

4.2.105 For the output multiplier of 2.08 every $1000 increase/decrease in the output of the kiwifruit
sectors in the Bay of Plenty region implies that eventually there will be a $2080
increase/decrease in Bay of Plenty output, including the original $1000 change.
4.2.106 Thus a calculated loss of $163.6 million to the industry if hydrogen cyanamide was no longer
available would result in a loss to the Bay of Plenty economy of in the order of $340.3
million.
Distributed benefits to New Zealand economy
4.2.107 In a similar fashion, the impacts of the kiwifruit sector on the New Zealand economy has been
summarised in Table 28.
Table 28: Kiwifruit sectors impact for the New Zealand economy for the year ended
March 2004

Economic
Measure
Output in $
millions
Net Household
Income $ m

TOTAL IMPACTS OF THE KIWIFRUIT SECTORS
Direct
Flow-on
Total
Percent of
Impact
Impact
Impact
New Zealand Economy

2011.88

3031.74

5043.62

2.7%

159.99

501.31

661.30

1.3%
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Economic
Measure
Employment #
FTEs
Value Added $
millions

TOTAL IMPACTS OF THE KIWIFRUIT SECTORS
Direct
Flow-on
Total
Percent of
Impact
Impact
Impact
New Zealand Economy
7773

18545

26318

1.6%

613.97

1408.71

2022.68

1.5%

4.2.108 For the New Zealand economy, the kiwifruit sector contributes 1.5% of New Zealand’s GDP.
4.2.109 The New Zealand output multipliers for kiwifruit (Table 27) show that the total impacts of
kiwifruit operations are between 2.08 and 3.31 times the direct impacts.
4.2.110 The national multipliers (Table 29) are larger than their regional Bay of Plenty counterparts
since the more diversified New Zealand economy is better able to more fully service the
demands of the kiwifruit sector for goods and services.
Table 29: Regional and national impact multipliers for kiwifruit
Impact
Measure
Output
Net Household
Income
Employment
Value Added

New Zealand

New Zealand/Bay of Plenty Ratio

2.51
4.13

1.207
1.248

3.39
3.29

1.134
1.119

4.2.111 Thus a calculated loss of $ 163.6 million to the industry if hydrogen cyanamide was no longer
available would result in a loss to the New Zealand economy of in the order of $410.6 million
per year.
4.2.112 It is estimated that there is a massive economic benefit to the Bay of Plenty and to New
Zealand. Overall level of benefit is very large.
Indirect economic impacts
4.2.113 ZESPRI, on behalf of the kiwifruit industry has advised the Agency that the loss of hydrogen
cyanamide with its associated benefits for growers will undermine the industry’s ability to
retain a leading position in the market. Moreover it will erode the industry’s ability to fund,
develop and implement the process of continuous improvement that is fundamental in
retaining New Zealand’s differentiated position relative to its competitors. The industry’s
ability to fund research and development would be also severely curtailed with the associated
detrimental consequences to the industry and New Zealand generally.
Economic Impacts on Apple Industry
4.2.114 The Agency does not have any information on the impact that hydrogen cyanamide has on the
apple industry. However, as significant amounts are currently used in the apple industry for
similar purposes, it can be assumed that hydrogen cyanamide has a correspondingly
significant impact on the apple industry.
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4.3

Risks, costs and benefits which arise from the relationship of Māori and their culture and
traditions with their taonga, or which are, for other reasons, of particular relevance to
Māori

Introduction
4.3.1

In the process of identifying cultural risks, costs and benefits associated with the process of
reassessing hydrogen cyanamide the Agency has used the assessment framework contained in
the ERMA New Zealand user guide “Working with Māori under the HSNO Act 1996”, and
the ERMA New Zealand Revised Protocol “Incorporating Māori perspectives in Part V
Decision-making”, as guides in assessing the information gathered through consultation, and
research conducted on the cultural issues arising from this reassessment process.

Consultation
4.3.2

Consultation with Māori occurs in order to give effect to section 6(d) of the HSNO Act
requiring the applicant to take into account the potential impacts of their application to the
relationship of Māori and their culture and traditions with their ancestral lands, water, sites,
waahi tapu, valued flora and fauna, and other taonga.

4.3.3

The Agency has used the guidelines contained in the ERMA New Zealand User Guide
“Dealing with Māori under the HSNO Act 1996” to assess the application against issues of
significance to Māori in relation to the Treaty of Waitangi (Te Tiriti o Waitangi),
environmental, cultural, health and wellbeing outcomes.

4.3.4

In May 2005, the Agency distributed a 4-page information pack, to 142 hapu, iwi, Māori
organisations, and individuals throughout New Zealand, outlining the details of our
application to reassess hydrogen cyanamide.

4.3.5

Iwi were given a six week period to respond to the issues arising from the reassessment as
outlined in the mail-out. The pack included information about hydrogen cyanamide’s current
use, the substance’s hazardous properties and outlined the steps in the reassessment process.
Iwi were invited to respond by returning a Consultation Response Form using the freepost
envelope provided.

4.3.6

Written and verbal responses were received from 15 groups and/or individuals. The following
is a table of the respondents and the groups that they represent.
Table 30: Responses to pre-application consultation information mail-out.

Respondent

Comments

Te Runanga o Ngai Tahu

supported the decision to reassess hydrogen cyanamide
based on its use and the reported impacts that the
substance’s use has on human health. They asked to be
apprised of the impacts, non-target effects and the
extent of use in the South Island
no issues or comments to make re the proposal.

Te Iwi o Te Roroa and the Hokonui
Runanga Inc
Ted Palmer from the Tautuku Block and
Section 3C Trust
Huia Tapsell from the Otama Marere and
Whakawhiti Trusts
Sharon Hauraki from Te Taitokerau Organic
and Producers Incorporated Society.

no issues or comments to make on the proviso that
there was no adverse affects on birdlife and insects
will make a submission on behalf of the trusts
has no issues or comments at this time but asked to
receive updates of the progress of the application

Te Runanga o Otakou, Onuku and Te
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Runanga o Ngāti Porou
Te Ngai Tuahuriri Runanga Resource
Management Committee
Richard Brown of Wakatu Incorporation

4.3.7

comfortable with the application given that the active
ingredient passed the assessment tests
expressed an interest to seek a meeting with the
applicant but later withdrew this request.

The Agency looks forward to further information expected to be collated during the public
submission stage of the application process.

Hydrogen Cyanamide and Potential Issues of Significance to Māori
4.3.8

In reassessing the potential risks, costs, and benefits of hydrogen cyanamide to Iwi/Māori the
Agency has considered each of the outcomes listed below in Table 31: Hydrogen Cyanamide
and Outcomes of Significance to Iwi / Māori . The results of consultation with Iwi/Māori are
also included in the overall assessment of risks, costs and benefits.

4.3.9

The consultation was sought in order to assess whether adverse health and/or well being
effects fall disproportionately to Iwi/Māori.

4.3.10 Other criteria significant to Iwi/Māori include the following:
(1) Involves or impacts on native or valued flora and fauna;
(2) Involves or impacts on other taonga (e.g. waterways / water bodies) that have been either
specifically recognised by any hapū or iwi, or are generally known to be taonga;
(3) Utilises human genes or human cell lines of known Maori origin;
(4) Involves the mixing of genes (or whakapapa) across species in a field trial, conditional
release or release situation; or
The 3rd and 4th criteria are deemed irrelevant to this reassessment application and will not be
pursued any further, however the other two will be assessed for any issues in addition to
whether adverse health and/or well being effects fall disproportionately to Iwi/Māori.

Agrichemical Trespass, Non-target and Off-target effects.
4.3.11 The criteria above relate to the potential for adverse risks caused by agrichemical trespass on
either non-target and/or off target native or valued flora and fauna species and Māori health
and well-being.
4.3.12 The Agrichemical Trespass Ministerial Advisory Committee (ATMAC), explained
agrichemical trespass in their 2002 final report to the Minister for Environment in the
following way,
“In the context of this report agrichemical trespass occurs when the actions or omissions of
one party cause an adverse effect on the property or person of another. The trespass will
occur no matter how small the effect, although the scale of the effect will impact on any
penalties imposed. The meaning of trespass encompasses the common law actions of nuisance
and negligence. Various pieces of legislation also control actions that might lead to trespass,
e.g. the discharge of contaminants to the environment under the Resource Management Act
(RMA).”
4.3.13 The ATMAC report goes further to explain that,
“Trespass can also include lack of choice regardless of actual effects. In the 1994 report on
possums, the Parliamentary Commissioner for the Environment puts it like this:
However, this does not address the issue of choice. If a person does not want certain
chemicals in their environment or water supply, regardless of the real, perceived, or
proven impacts this may have on their physical health, they may well argue against

Application for the Reassessment of Hydrogen Cyanamide Substances HRC05001

Page 50 of 79

imposition of those chemicals. Their inability to say no may affect their mental health,
their organic certification and economic health if they are an organic grower, or their
spiritual health and ability to exercise kaitiakitanga (guardianship) if they are tangata
whenua (Parliamentary Commissioner for the Environment, 1994, page 58).
4.3.14 The report continues with a focus on off-target events arising from potential agrichemical
trespass. For the purposes of this report the Agency will assess the cultural risks arising from
potential adverse effects arising from agrichemical trespass of hydrogen cyanamide substances
on non-target and off-target situations.
4.3.15 The ATMAC report makes it clear that it is difficult to ascertain from present data sources,
registers of incidents and/or general reports, accurate information relating to adverse impacts
of hydrogen cyanamide on either non-target and/or off-target situations.
4.3.16 In the case of potential adverse effects on non-target native or valued taonga flora and fauna
species, this would be anticipated to be minor to minimal. This is based on the assumption
that hydrogen cyanamide is delivered directly onto its target. Therefore assessment of
potential adverse non-target, native or valued, taonga flora and fauna species effects are not
further assessed given the unlikelihood of taonga flora and fauna species co-existing in kiwifruit orchard situations.
4.3.17 However community reports do point toward a possibility that off-target spray-drift or
agrichemical trespass remains to be assessed in order to determine,
1. Whether or not regulations, conditions and/or controls surrounding substance handling
need to be reviewed; and
2. Whether regulations, conditions and/or controls pertaining to inclusion of active agent in
agrichemical product is at appropriately safe levels that allow it to be effective while
potential health risks are mitigated to safe levels with regard to Māori health and/or wellbeing.
4.3.18 An assessment of this nature is important in regards to determining the degree to which
Iwi/Māori may be disproportionately adversely affected by hydrogen cyanamide in balance
with potential economic benefit enjoyed by Iwi/Māori users of agrichemical products such as
hydrogen cyanamide.
4.3.19 The Authority will be required to take into account potential off-target agrichemical trespass
of hydrogen cyanamide pesticides in relation to section 8 of the HSNO Act,

‘All persons exercising powers and functions under this Act shall take into
account the principles of the Treaty of Waitangi (Te Tiriti o Waitangi)’.
The Treaty of Waitangi
4.3.20 Section 8 of the HSNO Act requires the Authority, when considering applications, to take into
account the principles of the Treaty of Waitangi. Of particular relevance to this application is
the principle of active protection affirmed by the Court of Appeal in the Lands case (1987)16.
4.3.21 It refers to the Crown’s obligation to take positive steps to ensure that Māori interests are
protected, and to consider them in line with the interests guaranteed to Māori in Article II of
the Treaty.

16

New Zealand Māori Council v. Attorney-General [1987] 1 NZLR 641 at 663 per Cooke P, the Lands Case
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4.3.22 Specifically the Court noted that “… the duty of the Crown is not merely passive but extends to
active protection of Māori people in the use of their lands and waters to the fullest extent
practicable” (Cooke 1987)17.The Waitangi Tribunal also noted that “the Treaty of Waitangi
obliges the Crown not only to recognise Māori interests specified in the Treaty, but actively to
protect them … It follows that the omission to provide that protection is as much a breach of
the Treaty as an act that removes those rights” (Waitangi Tribunal 1985)18.
4.3.23 Taking into account the principle of active protection requires this application to provide
sufficient evidence to show that the use of hydrogen cyanamide poses no risk of adverse
effects to native/endemic species and/or other taonga species, ecosystems and traditional
Māori values, practices, health and well-being. Therefore potentially significant risks need to
be appropriately and adequately defined and managed in such a way as to manage any
potential adverse risks associated with them.
4.3.24 The Agency understands that approval of an application for the use of a toxic substance,
where significant uncertainty exists regarding the potential for adverse effects on taonga
species and traditional Māori values and practices may be viewed as being inconsistent with
the principle of active protection. The Agency believes that the assessed risks associated with
the use of hydrogen cyanamide have been identified and assessed thoroughly from biophysical perspectives as have the controls necessary to mitigate those risks.
4.3.25 The Agency understands that generally bio-physical risks to community and environment play
a major role in perceptions of significant cultural risk to ones environment. Environmental
risks are well covered in previous sections and will not be revisited here.
4.3.26 In terms of significant cultural risks to Iwi/Māori well-being the intangible nature of those
values makes it difficult to ascertain with certainty levels of risk associated with hydrogen
cyanamide to Iwi/Māori. Equally difficult will be the attempt to weigh potential adverse risks
in balance with significant economic potential benefit enjoyed by Iwi/Māori users of these
substances. We understand that potential residual risk to health and well-being associated with
agrichemical trespass may have flow on effects to the mauri ora of Iwi/Māori individual
and/or communal health and well-being, just as equally as economic benefits may indeed also
achieve significant benefit to the mauri ora of Iwi/Māori communities.
4.3.27 Health and wellbeing is significantly assessed in previous sections and notwithstanding health
differences between individuals and communities socially and culturally, it is assumed that
general potential adverse effects to individuals and communities from potential agrichemical
trespass will affect those communities at similar degrees of impact at a bio-physical level in
worse case scenarios. However, the Agency deems it important to ascertain whether Iwi/Māori
communities are disproportionately affected by potential agrichemical trespass associated with
hydrogen cyanamide use in regards to health and well-being due mainly to high populations of
Iwi/Māori potentially in close proximity to areas of high hydrogen cyanamide use.
4.3.28 The Agency believes that adherence to the controls applied to hydrogen cyanamide as a result
of this reassessment will achieve the goal of managing any potential risks associated with
hydrogen cyanamide use and Iwi/Māori individual and community health and well-being. In
particular, the Agency is also of the view that application of appropriate TELs can potentially
aid the mitigation of risks to Iwi/Māori health and well-being from a bio-physical perspective.
4.3.29 Therefore this section aims to demonstrate that minimal to negligible impacts are associated
with potential risks of hydrogen cyanamide use and that any residual human health and well
being issues can be mitigated with the application of controls, including TELS in addition to
controls associated with the packaging, storage, transport, labelling and end use of this

17
18

Lands Case at p664, per Cooke P.
Waitangi Tribunal, 1985, at p95.
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substance, and will therefore remain consistent with the principle of active protection under
the Treaty of Waitangi.

Hydrogen Cyanamide and Outcomes of Significance to Iwi / Māori
4.3.30 In addition to taking into account the principles of the Treaty of Waitangi the Authority is also
charged with taking into account, Section 6(d) of the HSNO Act which requires that the
Authority, when exercising functions under the Act, take into account:

‘the relationship of Māori and their culture and traditions with their ancestral
lands, water, sites, waahi tapu, valued flora and fauna, and other taonga’.
4.3.31 In order to assess the significant cultural risks, costs and/or benefits of hydrogen cyanamide to
Iwi/Māori the following outcomes of significance to Iwi/Māori will provide the basis for the
assessment necessary to demonstrate that appropriate regulatory conditions can be met which
are able to control any residual non-target and/or off-target agrichemical trespass issues
associated with pesticide product use involving hydrogen cyanamide.
Environmental outcomes of significance to iwi / Māori
4.3.32 The productivity and life-sustaining quantity and quality (including the spiritually based
qualities) of the following:









Traditional food resources (mahinga kai)
New Zealand’s indigenous flora and fauna
Other flora and fauna valued by Māori
Water (inland and coastal)
Land
Air
Natural habitats and ecosystems
Other natural resources valued by Māori

Cultural outcomes of significance to iwi / Māori
4.3.33 The potential adverse or beneficial effect on the kaitiakitanga role of Māori, including the
protection and enhancement of the mauri, mana and tapu of:









People – Te tāngata
Native flora and fauna – Ngā taonga koiora
Valued flora and fauna - Ngā taonga tuku iho
Land – Te whenua
Waterways (inland and coastal) – Ngā moana, roto, awa manga
Air – Te hau
Traditional Māori values and practices – Ngā taonga tuku iho
Māori knowledge system and worldview - Mātauranga Māori

Health and Well being outcomes of significance to iwi / Māori
4.3.34 The protection and enhancement of:
 Taha wairua – the spiritual health and well-being obtained through balance with nature
and the protection of mauri
 Taha whanaunga – the responsibility and capacity to belong, care for and share in the
collective
 Taha hinengaro - mental health and well-being and the capacity to communicate, think
and feel
 Taha tinana - physical health and well-being
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Economic Development and Well being outcomes of significance to iwi / Māori
 The ongoing capacity and capability of Māori to develop economically.
 The ongoing participation of Māori in the generation of economic benefit, and the burden of
economic cost
Treaty of Waitangi outcomes of significance to iwi / Māori




The ongoing management by Māori of their cultural and natural resources (as recognised
in section 6(d) of the HSNO Act)\
The ongoing rights of Māori to develop culturally, socially, spiritually, and physically (as
recognised in section 5(b) of the HSNO Act).
The implementation of the principles of the Treaty (as provided for in section 8 of the
HSNO Act and as set out in section 1.4 of this Protocol).

Uncertainty Associated with Risk
4.3.35 Uncertainty associated with the risks, costs and/or benefits depend largely on the availability
and quality of information as well as the robustness of the information provided by Iwi/Māori
who have been consulted. An area of particular difficulty for applicants, and for those
consulted, is that of dealing with cultural risks that are of a spiritual or intangible nature
though we have attempted to holistically approach that uncertainty.
4.3.36 Table 31 below sets out the outcomes above and provides comments based on available
information drawn from results of consultation and research conducted by our own project
team.
4.3.37 As well as assessing the likelihood and magnitude of the risk, costs and benefits associated
with this reassessment application, the Agency also attempted to characterise the risk, costs
and benefits in the terms spelt out below.







Is exposure to the risk involuntary?
Will the risks persist over time?
Are the risks irreversible?
Are the risks not known or understood (by Māori) and is there little experience or
understanding of possible measures for managing the potential adverse effects?
What is the distribution of effects (including temporal and spatial) i.e. is the impact
likely to be confined to the local hapū, to other iwi or Māori generally?
How can the proposal be modified to lessen the impact on the relationship of Māori
culture, traditions and taonga?
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Table 31: Hydrogen Cyanamide and Outcomes of Significance to Iwi / Māori
Environmental Outcomes

Assessment Comments

Productivity and life-sustaining quantity and quality of:
Traditional Māori food
resources (mahinga kai)

New Zealand’s
indigenous flora and
fauna (Taonga koiora)

Other flora and fauna
valued by Māori
(Taonga tuku iho)

Water (inland and
coastal)

To what extent does the use of hydrogen cyanamide
create adverse risks to Māori exercising their rights to
protect and enhance mahinga kai?

To what extent does the use of hydrogen cyanamide
create opportunities for Māori to exercise their rights to
protect and enhance their mahinga kai?
To what extent does the use of hydrogen cyanamide
create adverse risks to Māori exercising their rights to
protect and enhance taonga koiora/New Zealand
indigenous flora and fauna?

To what extent does the use of hydrogen cyanamide
create opportunities for Māori to exercise their rights to
protect and enhance taonga koiora/New Zealand
indigenous flora and fauna?
To what extent does the use of hydrogen cyanamide
create adverse risks to Māori exercising their rights to
protect and enhance taonga tuku iho/New Zealand flora
and fauna valued by Iwi/Māori?
To what extent does the use of hydrogen cyanamide
create opportunities for Māori to exercise their rights to
protect and enhance taonga tuku iho/New Zealand flora
and fauna valued by Iwi/Māori?
To what extent does the use of hydrogen cyanamide
create adverse risks to Māori exercising their rights to
protect and enhance water?

Application for the Reassessment of Hydrogen Cyanamide Substances HRC05001

Unlikely to impact mahinga kai so long as end users comply with all relevant HSNO
regulations, conditions and controls relating to substance use. Also application of
substance not likely to trespass onto significant mahinga kai areas due to targeted
application of hydrogen cyanamide substances on kiwi-fruit. Uncertain how much puha
collection occurs on kiwi fruit orchards, but given appropriate warning it is unlikely
that puha collectors would experience adverse effects and therefore impact would be
minimal to negligible.
Very unlikely to benefit iwi Māori traditional food gathering sites and practices
therefore impact negligible.
Application of appropriate TELs and compliance with all relevant regulations,
conditions and controls by the substance handlers should mitigate any adverse effects
to any native taonga flora and/or fauna koiora found to inhabit kiwi-fruit orchard ecosystems. Unlikely to have significant effect to native vertebrate and/or invertebrate
taonga koiora should they even be found to inhabit kiwi-fruit orchard eco-systems
therefore impact minimal.
Very unlikely to benefit valued taonga koiora species therefore impact negligible.

Uncertainty remains in ascertaining likelihood of impacts on other flora and fauna
valued by Māori . It is anticipated that adverse effects on other flora and fauna valued
by Māori is very unlikely and therefore impact negligible due to lack of presence of
such taonga in the kiwi-fruit orchard.
Due to reasons outlined above the lack of presence of other flora and fauna valued by
Māori would equate to negligible opportunity for benefits

Uncertainty remains in ascertaining likelihood of impacts on inland and coastal water
quality. Off-target trespass is a potential issue in terms of spray-drift onto either inland
or coastal water bodies where orchards exist in close proximity. Due to the paucity of
information regarding this issue it is difficult to ascertain the likelihood of impact from
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Environmental Outcomes

Land

Air

Natural habitats and
ecosystems

Other natural resources
valued by Māori

Assessment Comments

To what extent does the use of hydrogen cyanamide
create opportunities for Māori to exercise their rights to
protect and enhance their water?
To what extent does the use of hydrogen cyanamide
create adverse risks to Māori exercising their rights to
protect and enhance land?
To what extent does the use of hydrogen cyanamide
create opportunities for Māori to exercise their rights to
protect and enhance land?
To what extent does the use of hydrogen cyanamide
create adverse risks to Māori exercising their rights to
protect and enhance air?
To what extent does the use of hydrogen cyanamide
create opportunities for Māori to exercise their rights to
protect and enhance air?
To what extent does the use of hydrogen cyanamide
create adverse risks to Māori exercising their rights to
protect and enhance natural habitats and ecosystems?
To what extent does the use of hydrogen cyanamide
create opportunities for Māori to exercise their rights to
protect and enhance natural habitats and ecosystems?
To what extent does the use of hydrogen cyanamide
create adverse risks to Māori exercising their rights to
protect and enhance other natural resources valued by
Māori?
To what extent does the use of hydrogen cyanamide
create opportunities for Māori to exercise their rights to
protect and enhance other natural resources valued by
Māori?
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hydrogen cyanamide containing substances on inland and/or coastal water bodies and
therefore the cultural values of Iwi/Māori in relation to their relationship with those
cultural eco-systems. It is anticipated that adverse effects on inland and coastal water
quality is managed to minimal levels by compliance of substance handlers with all
relevant HSNO regulations, conditions and controls.
It is extremely unlikely that hydrogen cyanamide substance use will benefit inland
and/or coastal water quality and therefore negligible impacts would be anticipated.
Bio-physical effects to environment assessed in above. Cultural issues will be
mitigated in line with bio-physical environmental exposure limits and substance
application regulations, conditions and controls.
Considered unlikely to accrue benefits to cultural landscape and so therefore deemed
negligible in impact.
Bio-physical effects to environment assessed above. Cultural issues will be mitigated in
line with bio-physical environmental exposure limits and substance application
regulations, conditions and controls.
Considered unlikely to accrue benefits to cultural perspectives of air and so therefore
deemed negligible in impact.
Bio-physical effects to environment assessed in above. Cultural issues will be mitigated
in line with bio-physical environmental exposure limits and substance application
regulations, conditions and controls.
Considered unlikely to accrue benefits to natural cultural habitats and/or eco-systems
and so therefore deemed negligible in impact.
Bio-physical effects to environment assessed above. Cultural issues will be mitigated in
line with bio-physical environmental exposure limits and substance application
regulations, conditions and controls.
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Cultural Outcomes
Protection and enhancement of:
People – Te tangata

Native flora and fauna – Ngā taonga
koiora

Comments
To what extent does the use of hydrogen
cyanamide create adverse risks to Māori
exercising their rights to protect and
enhance ngā tāngata/people?

To what extent does the use of hydrogen
cyanamide create opportunities for Māori to
exercise their rights to protect and enhance
their ngā tangata/people?
To what extent does the use of hydrogen
cyanamide create adverse risks to Māori
exercising their rights to protect and
enhance these values/outcomes?

Potential for adverse health and well-being effects via off-target agrichemical trespass.
In situations of non-compliance with regulations, conditions and controls governing
appropriate application of hydrogen cyanamide substances adverse risks become
possible and likely in worst case scenarios. Given the involuntary nature of exposure
to agrichemical substance hydrogen cyanamide impacts could range between minor to
major in magnitude. Anecdotal reports describe increased numbers of affected
individuals though it is difficult to ascertain percentage of Iwi/māori or distribution of
affects across Māori communities. Symptoms of adverse effects are described as,
“Headaches, irritability, increased phlegm, fatigue and increased PMT or change in
cycle timing for Women.”
http://www.healingworld.co.nz/
Adverse impacts anticipated to be major in worse case scenarios though it is predicted
that significant mitigation or risks to people could occur from situations where no offtarget agrichemical trespass occurs due to full compliance by substance handlers and a
review and application of relevant TELs.
Negligible benefits anticipated to accrue to tangata

Previously covered above in section Environmental Outcomes.

Valued flora and fauna – Ngā
taonga tuku iho
Land – Te whenua

To what extent does the use of hydrogen
cyanamide create opportunities for Māori to
exercise their rights to protect and enhance
these values/outcomes?

Previously covered above in section Environmental Outcomes.

Waterways (inland and coastal) –
Ngā moana, roto, awa, manga
Air – Te hau

Application for the Reassessment of Hydrogen Cyanamide Substances HRC05001

Page 57 of 79

Cultural Outcomes
Traditional Māori values and
practices – Ngā taonga i tuku iho nō
te tikanga ā Iwi

Māori knowledge system and
worldview – Mātauranga Māori

Comments
To what extent does the use of hydrogen
cyanamide create adverse risks to Māori
exercising their rights to protect and
enhance ngā taonga i tuku iho nō te tikanga
ā Iwi/hapū?
To what extent does the use of hydrogen
cyanamide create opportunities for Māori to
exercise their rights to protect and enhance
ngā taonga i tuku iho nō te tikanga ā
Iwi/hapū?
To what extent does the use of hydrogen
cyanamide create adverse risks to Māori
exercising their rights to protect and
enhance mātauranga Māori?

To what extent does the use of hydrogen
cyanamide create opportunities for Māori to
exercise their rights to protect and enhance
mātauranga Māori?
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Uncertainty exists in ascertaining adverse risks to traditional Māori values and practices
from hydrogen cyanamide. Due to paucity of information likelihood of risks is
anticipated to be minimal and impacts negligible given that health and wellbeing
impacts are appropriately mitigated.
.
Difficult to ascertain if hydrogen cyanamide use accrues cultural benefit to Iwi/Māori.
It is tenuously anticipated that indirect benefits could accrue to Iwi/Māori who have
enhanced access to cultural practices as a result of economic benefits accruing from
benefits of hydrogen cyanamide use. In this best case scenario benefits are likely and
impacts potentially major for those beneficiaries.
Potential species loss caused by adverse impacts of hydrogen cyanamide on native
and/or valued flora and fauna could provide likely adverse impacts of a major
magnitude in worse case scenarios. This could equate to significant adverse impact on
Māori knowledge system. Though this is difficult to validate, let alone measure.
Shortening of life span to elders adversely affected by off-target agrichemical trespass
would also equate to direct tangible loss of mātauranga Māori. Again however this is
problematic to ascertain the validity of this impact occurring as a result of hydrogen
cyanamide exposure. It is anticipated that likelihood of adverse impact to mātauranga
Māori is unlikely given appropriate application of substance in compliance with all
relevant regulations, conditions and controls.
Difficult to ascertain if hydrogen cyanamide use accrues cultural benefit to mātauranga
Māori. It is tenuously anticipated that indirect benefits could accrue to Iwi/Māori who
have enhanced access to mātauranga enhancement programmes as a result of economic
benefits accruing from benefits of hydrogen cyanamide use. In this best case scenario
benefits are likely and impacts potentially major for those beneficiaries.
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Health and Well-being Outcomes

Comments

Protection and enhancement of:
Taha wairua (spirituality health
and well being)

To what extent does the use of hydrogen
cyanamide create adverse risks to Māori
exercising their rights to protect and
enhance their taha wairua?

To what extent does the use of hydrogen
cyanamide create opportunities for Māori to
exercise their rights to protect and enhance
their taha wairua?
Taha whānaungatanga
(family/wider group health and well
being)

Taha hinengaro (mental health and
well being)

To what extent does the use of hydrogen
cyanamide create adverse risks to Māori
exercising their rights to protect and
enhance their taha whānaungatanga?
To what extent does the use of hydrogen
cyanamide create opportunities for Māori to
exercise their rights to protect and enhance
their taha whānaungatanga?
To what extent does the use of hydrogen
cyanamide create adverse risks to Māori
exercising their rights to protect and
enhance their taha hinengaro?

It is difficult to ascertain the exact nature of adverse impact of hydrogen cyanamide to
Iwi/Māori spirituality. In the absence of significant information all bio-physical,
environmental and species adverse impacts would be considered as the exposure
pathway toward significant spiritual malaise for Iwi/Māori. It is presumed that
successful bio-physical risk mitigation would go some way to ensuring the well-being
of the spiritual dimensions of Iwi/Māori health. Though holistically it would be
inappropriate to offer any sense of likelihood of risk and or magnitude of impact in this
area especially in the absence of evidence to support that assessment.
It is difficult and most likely obtuse, connecting economic potential benefit with
spiritual well-being. Holistically it is probably best to leave this section by stating our
uncertainty in assessing this issue due to lack of suitable evidence demonstrating
spiritual benefit would be likely to occur from hydrogen cyanamide use.
Community well being could be adversely affected in cases where off-target
agrichemical trespass exceeds tolerable limits. In such worse case scenarios it is likely
that adverse impacts would accrue to the community as a whole and the impact would
be major. Though it is anticipated that appropriate TELs and EELs in addition to all
relevant compliance measures would mitigate this impact to minor levels.
Beneficiaries to communally entrusted kiwi-fruit business would likely benefit with an
anticipated impact of major magnitude.

The ATMAC report states the following in and connection to mental health and
although generally meant for public, this comment is pertinent to potential adverse
impacts to the dimensions of mental health and well-being perceived by Iwi/Māori,
Trespass can also include lack of choice regardless of actual effects. In the 1994 report
on possums, the Parliamentary Commissioner for the Environment puts it like this:
However, this does not address the issue of choice. If a person does not want
certain chemicals in their environment or water supply, regardless of the real,
perceived, or proven impacts this may have on their physical health, they may
well argue against imposition of those chemicals. Their inability to say no may
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Health and Well-being Outcomes

Comments
affect their mental health, their organic certification and economic health if they
are an organic grower, or their spiritual health and ability to exercise
kaitiakitanga (guardianship) if they are tangata whenua (Parliamentary
Commissioner for the Environment, 1994, page 58).

To what extent does the use of hydrogen
cyanamide create opportunities for Māori to
exercise their rights to protect and enhance
their taha hinengaro?

Taha tinana (physical health and
well being)

To what extent does the use of hydrogen
cyanamide create adverse risks to Māori
exercising their rights to protect and
enhance their taha tinana?
To what extent does the use of hydrogen
cyanamide create opportunities for Māori to
exercise their rights to protect and enhance
their taha tinana?
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Thus the use of hydrogen cyanamide could have a minimal effect on the mental
health and well-being of Māori.
General benefits to Iwi/Māori dimensions of mental health could accrue from results of
successful business achievements in sustainable management and development of
profitable Iwi/Māori run kiwi-fruit business. In addition, spin off benefits are
conceivable as a result of increased opportunity brought to the community from
financial success. Tenuous predictions put likelihood of mental benefits as likely in
best case scenarios and impacts as major to those beneficiaries.
Covered in section above Cultural Outcomes – People, Te Tangata.

Covered in section above Cultural Outcomes – People, Te Tangata.
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Economic Development Outcomes

Ongoing capacity and capability of
Māori to develop economically

Ongoing participation of Māori in
the generation of economic benefit,
and the burden of economic cost

Comments

To what extent does the use of hydrogen cyanamide
create adverse risks to Māori exercising their rights to
develop and enhance their ongoing capacity and
capability to develop economically?
To what extent does the use of hydrogen cyanamide
create opportunities for Māori to exercising their rights to
develop and enhance their ongoing capacity and
capability to develop economically?
To what extent does the use of hydrogen cyanamide
create adverse risks to Māori exercising their rights to
develop and enhance their ongoing capacity and
capability to develop economically?

See benefits section below

With regard to burden of economic cost there is a potential likelihood of
burden should risks continue to occur over time and in involuntary
situations where exposure to potential adverse risks and costs are not
suitably mitigated and/or managed.

To what extent does the use of hydrogen cyanamide
create opportunities for Māori to exercising their rights to
develop and enhance their ongoing capacity and
capability to develop economically?
Tiriti o Waitangi / Treaty of Waitangi Outcomes

See section on benefits below in regards to ongoing participation of Māori
in the generation of economic benefit.

Ongoing management by Māori of
their cultural and natural resources

Covered in Treaty of Waitangi section above.

Ongoing rights of Māori to develop
culturally, socially, spiritually and
physically

Comments

Does the use of hydrogen cyanamide create adverse risks
to Māori exercising their rights to develop culturally,
socially, spiritually and physically?

Covered in Treaty of Waitangi section above and consequent sections of
Outcomes significant to Māori assessment.

Does the use of hydrogen cyanamide create opportunities
for Māori to benefit form exercising their rights to
develop culturally, socially, spiritually and physically?

See benefits section below

Implementation of the principles of
the Treaty of Waitangi
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See Section on Treaty of Waitangi above.
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Benefits of Hydrogen Cyanamide to Iwi/Māori
4.3.38 Significant Maori landholdings are planted in kiwifruit. Retaining ownership of the land is a
cultural value. Using the land to produce kiwifruit provides good economic value and
sustainable iwi development.
4.3.39 These landholdings are largely on coastal sites which experience warmer winter temperatures
and are more reliant on budbreak enhancers. Due to this, the loss of hydrogen cyanamide
would have a disproportionate impact on this portion of the community. The economic
returns from this investment are used for iwi social and education goals. Providing retirement
income is one of these social goals.

Hui with Maori Orchardists
4.3.40 In May 2005 representatives from ERMA New Zealand met with the following Maori
kiwifruit growers::
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

JJ Borell
Whare Te Moni (Meretaka Trust)
D Murray (Murray Orchard)
Mahaki Ellis, Riri Ellis, Bill Hiamoe, Neil Te Kani (Ngai Tukairangi Trust)
Ron Papuni (Ongare Trust)
Tom Smallman (Patetu Trust)
Tom Smallman (Pirihima Trust)
Mahaki Ellis (PoriPori Farm A Trust)
Emily Rota (Ranginui 12 Trust)
Chris Tangitu, Kevin Wharepouri, Doug Petley (Tangitu Whanau Trust)
Barry Tangitu (Tangitu Estate Trust)
Willy Gardiner, Hinewai Taingahue, Brendon Taingahue (Tauwhao Te Ngare Trust)
B Anderton (Te Hua Whenua Trust)
Don Loveridge (Tauranga Moana Trust)
S Wihapi (Te Whareiti Trust)
Pop Marsh (Te Papara and Sons)
Wally Paki (Waipu Bay)
Kihi and Maria Ngatai (Te Haumaruru, Te Ohuki)
Neil Te Kani and Piwiki Heke (Te Orea Orchard)
Sonny Sewell (Mangatawa Orchard)
Sam Kirk (Fortuna Orchard)
Mahaki Ellis (Otumoko Orchard)
Peter Kensington (Tuatahi Orchard)
Jim Phillips (Makarena Orchard)
Uatuku Taite (Te Rahui Whanau Orchard)
John Burke (Huka Pak Motuhoa Island development)

4.3.41 The united view of these Maori Orchardists was:







Hydrogen cyanamide is a vital chemical used for orchard management and productivity.
Productivity and uniform plant growth will be inhibited if hydrogen cyanamide is no
longer available. The affect on productivity could be as great as 50% as the majority of
the represented trust orchards were in warm coastal areas where there is not enough winter
chilling.
The incomes from the trusts’ orchards were used to directly support Iwi and were vital
income streams to support elders, education programmes, and economic and social
development.
Specific comment was made that the income made it possible for the trusts to keep their
land and enjoy income from their land – otherwise the trust properties may have to be
sold.
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The importance of retaining the land for future generations was emphasised.

4.3.42 A major social benefit is very likely from the economic success of the industry. The overall
level of benefit is high.
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4.4 Assessment of any risks, costs or benefits to New Zealand’s international obligations
4.4.1

Measures that New Zealand Government agencies take to restrict or prohibit the sale of goods
must be considered in light of New Zealand's international trade law obligations, including in
particular under:


the WTO Agreement, including its constituent Agreement on Technical Barriers to Trade
("TBT Agreement").

WTO TBT Agreement
4.4.2

The TBT Agreement applies to trade in all products, including industrial and agricultural
products. Under Article 2 of the TBT Agreement, WTO Members must ensure that
mandatory rules ("technical regulations") applying to products are not more trade restrictive
than necessary to fulfill a legitimate objective such as protection of human health or safety,
animal or plant life or health, or the environment. If two or more measures are available to
achieve the objective, then the least trade restrictive measure must be chosen. Wherever
possible, technical regulations must be based on relevant international standards.

Comment
4.4.3

The Agency considers that the existing labelling requirements and other restrictions applying
to the manufacture, sale and use of hydrogen cyanamide are not more trade restrictive than
necessary to achieve the objectives of protection of human health or safety, animal or plant
life or health, and the environment.

4.4.4

In proposing additional controls the Agency is aware of the need to ensure that the least trade
restrictive measures that are available, and which achieve the objectives, are selected.
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4.5 Information on the management of the substances
4.5.1

Hydrogen cyanamide products will be managed according to the controls applied under the
HSNO regulations an other statutes, such as the Agricultural Compounds and Veterinary
Medicines Act 1997 (“the ACVM Act”), the HSE Act and the RMA.

4.5.2

Management of the substances is also controlled by a variety of non-statutory measures.
Specifically within the kiwifruit industry hydrogen cyanamide usage is managed through:
 NZS 8409:2004 Management of Agrichemicals approved under the HSNO Act as a Code
of Practice19;
 GROWSAFE®20
 EurepGAP Standards21
 ZESPRI Crop Protection Programme22.

4.5.3

Technical bulletins and best practice guidelines, such as the following, are also available:
 Best Practice Guide-Spraying Kiwitech Bulletin #39, July 200523
 ZESPRI Grower Manual24
 Kiwi Green Manual25

4.5.4

The kiwifruit industry is therefore self regulating and has the ability to impose and enforce
standards of practice and specifications at any point in the supply chain. In these
circumstances any additional controls that may be required can be imposed and enforced by
the kiwifruit industry itself.

4.5.5

The main requirements of the various statutes and codes are discussed below.

The HSNO Regulations
4.5.6

HSNO controls on the use of hydrogen cyanamide which came into force in 2005 include
approved handlers, tracking, emergency response plans for stores holding more than 100L,
record keeping and restrictions on carriage in passenger service vehicles.

4.5.7

Certain HSNO controls relating to emergency management, disposal, packaging and
identification are not applicable until 30 June 2006.

4.5.8

The HSNO regulations specify a number of controls primarily aimed at limiting the extent to
which people are exposed to hazardous substances with toxic properties. With respect to
human health risks, specific regulations provide for the protection of workers, e.g. approved
handler requirements (control code T6), requirements for equipment used to handle hazardous
substances (control code T4), requirements for PPE (control code T5), the requirement to set
Tolerable Exposure Limits (TELs), the requirement to set Workplace Exposure Standards
(WESs) where appropriate (control code T2), and the need to track the location and movement
of the products (control code TR1). Other HSNO controls relating to labelling, documentation,

19
20

NZS 8409: 2004 Management of Agrichemicals (HSNOCOP 3-1)
See NZ Agrichemical Education Trust

21

EurepGAP started in 1997 as an initiative of retailers belonging to the Euro-Retailer Produce Working Group (EUREP). It
has subsequently evolved into an equal partnership of agricultural producers and their retail customers. Their Mission is to
develop widely accepted standards and procedures for the global certification of Good Agricultural Practices (GAP).
22

ZESPRI Crop Protection Programmes for Export Kiwifruit 2005-2006
Kiwitech Bulletin #39
24
ZESPRI Grower Manual NZ/01 August 2004
25
ZESPRI KiwiGreen Manual
23
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packaging, emergency management and disposal are also designed to mitigate the potential
risks to people.
4.5.9

Approved handlers, Under the HSNO regime, hydrogen cyanamide must be under the
control of an “approved handler”. An Approved Handler is a person who is competent and
certified to handle hydrogen cyanamide. To become an Approved Handler a person must meet
the requirements of the HSNO Personnel Qualification Regulations relating to their
knowledge of the HSNO regime and how to handle hydrogen cyanamide safely.

4.5.10 Equipment. Under HSNO any equipment used to handle toxic substances (e.g. spray
equipment) must retain and/or dispense the substance in the manner intended, i.e. without
leakage, and must be accompanied by sufficient information so that this can be achieved.
4.5.11 Personal Protective Equipment (PPE). Protective clothing/equipment must be employed
hydrogen cyanamide substances are being handled. The clothing/equipment must be designed,
constructed and operated to ensure that the person does not come into contact with the
substance and is not directly exposed to a concentration of the substances that is greater than
the WES for that substance. The person in charge must ensure that people using the protective
clothing/equipment have access to sufficient information specifying how the
clothing/equipment may be used, and the requirements for maintaining the
clothing/equipment.
4.5.12 Tolerable Exposure Limits (TELs). Under the Class 6, 8 and 9 regulations, the Authority is
able to set TELs. A TEL is the maximum concentration of a hazardous substance legally
allowable in a particular environmental medium - i.e. air, water, soil or a surface that the
substance may be deposited onto. TELs (control code T1) were not set by ERMA New
Zealand when the hydrogen cyanamide products were transferred to the HSNO regime. In
preparing the application the Agency has determined TELs for air and skin surface deposition.
(See Appendix 9)
Child: TELAIR = 0.0014 mg/m3 air
TELSKIN SURFACE DEPOSITION = 0.026 mg/m2 skin
Adult: TELAIR = 0.0027 mg/m3 air
TELSKIN SURFACE DEPOSITION =0.16 mg/m2 skin.
4.5.13 Workplace Exposure Standards (WESs). 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 (1000ppm).
4.5.14 The Agency proposes to adopt this Workplace Exposure Standard for all of the formulations
of hydrogen cyanamide.
4.5.15 Tracking. The HSNO regulations also stipulate that the location and movement of hydrogen
cyanamide products must be tracked and recorded (Control code TR1).
4.5.16 With respect to the environment, specific regulations provide for the protection of the
environment, in particular the setting of Environmental Exposure Limits (EELs) (control code
E1), restriction of use to avoid exposure of beneficial insects (control code E3) and
requirements for equipment used to handle hazardous substances (control code E6). Other
HSNO controls relating to approved handlers, tracking, labelling, documentation, packaging,
emergency management and disposal are also designed to mitigate the potential risks to the
environment.
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4.5.17 Environmental Exposure Limits (EELs). Under the Class 6, 8 and 9 regulations the
Authority is also able to set EELs. An EEL establishes the maximum concentration of an
ecotoxic substance legally allowable in a particular environmental medium (e.g. water, soil or
sediment), including deposition of a substance onto surfaces (e.g. as in spray drift deposition).
EELs were not set by ERMA New Zealand when the hydrogen cyanamide products were
transferred to the HSNO regime. ERMA New Zealand is considering a range of issues to do
with EELs, including their setting, measurement and enforcement following the passage of
amendments to the HSNO Act in December 2005. Accordingly, the Agency is proposing that
EELs are not set at this time.
The Resource Management Act 1991 (the RMA)
4.5.18 Under the RMA Regional Councils can make rules allowing the use of agrichemicals by
application techniques such as air-blast spraying as a permitted activity subject to various
conditions including notification of neighbouring properties prior to spraying.
4.5.19 Under Rule 14 of the Bay of Plenty Regional Air Plan26 made under the RMA, all persons
discharging hydrogen cyanamide under the plan shall ensure that the agrichemical is used in a
manner that complies with the Code of Practice for the Management of Agrichemicals.
4.5.20 Under the Air Plan the owner/occupier or agent must notify the occupier of any adjoining
properties within 50 m of the hydrogen cyanamide use, except that where hydrogen
cyanamide is applied using a motorised boom, which meets certain design conditions,
notification is only required when the agrichemical application occurs within 10m of an
adjoining property.
4.5.21 If an agreed form of notification has not been reached, such as an annual spray or application
plan and individual notification of certain chemicals is to be used, notification must be no
earlier than 20 days and no later than 12 hours before the agrichemical use.
4.5.22 Notification must include the following:
 the site of proposed application;
 the date of proposed application;
 name and type of agrichemical to be applied;
 name, address and phone number of applicator.
4.5.23 Under the Regional Air Plan, applicators must ensure that the use of hydrogen cyanamide
does not result in any harmful concentration beyond the boundary of the property or into
water. Application is to be in compliance with NZS 8409 which requires applicators to apply
buffer zones of 10 m when shelter is in place or 30 m without shelter and not to spray when
the wind speed is unsuitable (over 6 m/s or less than 1 m/s).
4.5.24 Under the Regional Air Plan where hydrogen cyanamide is applied to land that adjoins public
roads and places, signs must be placed on the road boundary 24 hours before application and
removed when safe for re entry. The signs must include the following information:
 name of the product;
 date and time of application
 date and time it will be safe for access to land
 name and contact of applicator.

26

Bay of Plenty Regional Air Plan, Environment Bay of Plenty, 15 December 2003
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4.5.25 Under the Bay of Plenty Regional Air Plan:
 any contractor using or applying hydrogen cyanamide by ground based application
methods shall hold a current GROWSAFE Registered Chemical Applicators Certificate or
equivalent.
 any person using or applying hydrogen cyanamide for commercial purposes shall hold a
minimum of a current GROWSAFE Introductory Certificate or equivalent or, be under the
direct supervision of a person holding a current GROWSAFE Applied Certificate or
equivalent.
Non-Statutory Requirements
4.5.26 The kiwifruit industry is subject to a number of non-statutory controls. The principal NZS
8409:2004, The ZESPRI Crop Protection Programme and the EurepGAP Standards.
NZS 8409
4.5.27 NZS 8409: 2004 Management of Agrichemicals (“NZS 8409”) is an approved Code of
Practice under the HSNO Act. As such it provides a means of meeting the performance
requirements of the HSNO regulations.
4.5.28 In addition of addressing means of meeting HSNO requirements, NZS 8409 indicates that
 calibration of spray equipment should be done accurately, at intervals consistent with
spray usage;
 applicators should keep spray diaries that include information on matters such as sensitive
areas, notifications, and weather conditions.
ZESPRI
4.5.29 Safe spray practice is one of the specifications that must be met for kiwifruit to be accepted
for export by ZESPRI. ZESPRI’s safe spray practice regime operates in conjunction with
NZKGI’s spray complaint and investigation service. NZKGI operates a 0800 complaint
number and works in cooperation with Regional Councils to investigate complaints. The aim
is operator education but in extreme cases the complaint regime allows for ZESPRI to impose
a significant financial penalty on the grower concerned and in extreme cases to refuse to
accept the grower’s fruit for export. This regime focuses on spray drift and spray notification.
4.5.30 Spray practices and requirements are also detailed in the ZESPRI Crop Protection Programme.
This document is reviewed and updated annually with input from a variety of sources
including; Integrated Pest Management (IPM) experts, the New Zealand Food Safety
Authority (NZFSA), chemical companies, research organisations and the wider kiwifruit
industry. The ZESPRI Crop Protection Programme provides detailed information and forms
part of the ZESPRI Quality Manual; as such it is a component of the contract that exists
between ZESPRI and the industry. Failure to comply with the ZESPRI Crop Protection
Programme by a grower or spray contractor would mean that the crop incurred market
restrictions and may be excluded from inventory.
EUREGAP
4.5.31 One of the key industry codes of practice is produced by EurepGAP27. ZESPRI requires all
growers to be EurepGAP compliant and every grower and spray contractor is audited annually
for compliance to the EurepGAP standards. ZESPRI’s crop protection programmes are also
audited annually by an independent certification body as part this process. Growers that are

27

EUREGAP Control Points and Compliance Criteria, Fruit and Vegetables, Version 2.1 - Oct 04
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not EurepGAP compliant will incur a sanction, financial penalty, market restrictions and may
be excluded from inventory altogether. The EurepGAP standards include a Crop Protection
Section with very strict requirements around pesticide choice, handling, application, storage,
and disposal. Further sections focus on worker health, safety and welfare and environmental
issues. All growers, packhouses and ZESPRI are required to operate complaint procedures as
part of their EurepGAP systems and these feed into NZKGI’s spray complaint and
investigation service.
Labels
4.5.32 The Agency also notes that the product label supplied with one of the hydrogen cyanamide
products, Hi-Cane, carries information on the risks to humans (particularly exposure and
alcohol induced risks), to animals (notably dogs, pasture animals and bees), possible adverse
effects on the target crop and non-target crops (notably lemons, tamarillos and sheltered
species), effects on spray equipment, precautions to take to minimise these risks (e.g.
protective clothing, vacating the spray area, re-entry periods for workers and animals, spray
drift avoidance), symptoms of poisoning and first aid, spillage management and
comprehensive use directions.
4.5.33 Hi-Cane applicators are supplied free of charge with booklets entitled “Hi-Cane Safe Handling
Guide and Courtesy Cards For Neighbours”. These booklets cover how to use Hi-Cane safely,
and have three tear off slips per booklet which can be used for notifying neighbouring
properties of any proposed spraying.

Changes to controls
4.5.34 As the HSNO controls do not come fully into force until January 2007, it is difficult to assess
their effectiveness against the risks identified for hydrogen cyanamide
4.5.35 The Agency notes that with the kiwifruit industry in particular, it appears that the
requirements of industry standards such as the ZESPRI Crop Management Programme and the
EurepGAP Standards have a very significant bearing on the adoption of best practice in the
use of hydrogen cyanamide.
4.5.36 Industry self-regulation in this way is considered by the Agency to be preferable to additional
regulatory controls.
4.5.37 However, the Agency considers that the HSNO controls should be modified as the human
health risk assessment shows that there are some significant residual risks with the controls
currently in place.
4.5.38 The most significant residual risks are:
 Medium risks to workers handling the substance; and
 Medium risks to bystanders from spraydrift.
4.5.39 The Agency is proposing the adoption of a number of controls that are designed to mitigate
risks. These controls are based on the best practices identified in NZS 8409:2004 and relate to
qualifications, notification, spraydrift, personal protective equipment and spray equipment.
Approved handlers
4.5.40 For worker safety and preventing spraydrift it is important that workers are well trained in
hydrogen cyanamide use. Accordingly, the Agency considers that applicators must be
approved handlers and hold a current GROWSAFE Applied Certificate (or equivalent) or hold
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a current GROWSAFE Introductory Certificate (or equivalent) and be under the direct
supervision of a person holding a current GROWSAFE Applied Certificate.
4.5.41 Any contractor using or applying hydrogen cyanamide shall hold a current GROWSAFE
Registered Chemical Applicators Certificate (or equivalent) or hold a current GROWSAFE
Introductory Certificate (or equivalent) and be under the direct supervision of a person holding
a current GROWSAFE Registered Chemical Applicators Certificate.
Notification
4.5.42 Notification of spraying is not a requirement of the HSNO regulations. It can be stipulated in
Regional Air Plans developed by regional councils. As there are significant risks of spraydrift
occurring due to the narrow window in which hydrogen cyanamide can be sprayed, and as a
number of reported incidents relate to a failure to notify, the Agency is of the view that a
minimum level of notification should be established under the HSNO approval.
4.5.43 Accordingly, the following controls are proposed:
4.5.44 When hydrogen cyanamide is to be applied to a property, the owner/occupier or agent must
develop an annual spray plan that includes:










A plan or map detailing the location of any sensitive area including, but not limited to
houses, schools and roads, especially those used by school children and crops sensitive to
hydrogen cyanamide (e.g. casuarinas, gum trees, lemon trees and tamarillos);
The crop to be sprayed, the product to be used and the times of the year that spraying is
likely to occur;
Strategies employed to avoid contamination of sensitive areas;
List of people (and their telephone contact details) who want to be informed by telephone
just prior to any spraying;
Any other mutually agreed strategies to manage any risks;
The identity of the person likely to be carrying out the application and confirmation of
their current qualifications.
Particular weather conditions which may increase potential drift hazard;
An indication of the specific hazards that may be present (e.g. human, dog, bee toxicity).

4.5.45 When hydrogen cyanamide is to be applied to a property, the owner/occupier or agent must
notify the occupier of any adjoining properties within 100m* and any other person who is
likely to be directly affected by the application. The notification must include:






the site of the proposed application;
the date of the proposed application;
the name of the hydrogen cyanamide product to be applied; and
the name, address and phone number of the applicator.

* 100 m is being proposed as a number of reported complaints relate to non-notification to
affected parties outside the 50 m limit prescribed in the Bay of Plenty Regional Air Plan. It is
also consistent with the “high hazard” criteria listed in Table G1 of NZS 8409:2004.
4.5.46 Notification must be no earlier than 20 days and no later than 12 hours before the hydrogen
cyanamide application. More or less frequent information may be provided where mutually
acceptable arrangements have been agreed to and recorded on the spray plan.
4.5.47 If the application is being made by a contractor, the contractor must ensure that appropriate
notification has been given by the client to the affected parties.
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4.5.48 Where hydrogen cyanamide is applied to land that adjoins public roads and places, signs must
be placed on the road boundary 24 hours before application and removed when safe for re
entry. The signs must include the following information:
 name of the product;
 date and time of application
 date and time it will be safe for access to land
 name and contact of applicator.
Spraydrift
4.5.49 As discussed in Appendix G of NZS 8409, spraydrift occurs in two main ways: the movement
of spray as droplets and the movement of an agrichemical as vapour. As hydrogen cyanamide
has a low volatility (0.005 hPa) the main concern with its use is its movement as droplets.
4.5.50 The applicator can minimize spray drift by controlling factors such as droplet size and the
height of release of the spray. The applicator can also make judgments about the weather (e.g.
wind speed, wind direction).
4.5.51 The hazard from spray drift depends on two main factors: the extent of the drift and what is
put at risk from spraydrift.
4.5.52 Applicators should refer to Table G1 - Drift Guidance Chart in NZS 8409:2004 in determining
the potential drift hazards associated with their proposed application.
4.5.53 In view of the level of risk associated with spraydrift, the Agency considers that the following
requirement should be set as a control on the use of hydrogen cyanamide:



Applicators of hydrogen cyanamide must keep records of use to show that the substance
was applied in conditions that ensured that the TELs set by the Authority were not
exceeded.

Identification
4.5.54 One of the significant adverse effects hydrogen cyanamide may have on human health is the
effect known as “cyanamide flush”. This effect may occur if alcohol is consumed prior to or
following use of hydrogen cyanamide formulations. It is characterised by symptoms such as
skin flushing, dizziness, headache, shortness of breath and a rapid pulse.
4.5.55 The Agency considers that the warning statement about the cyanamide flush should appear on
hydrogen cyanamide labels. A possible statement is:



Do not consume alcohol the day before or up to seven days after application. In
combination with alcohol, a severe temporary reaction known as “cyanamide flush” may
be produced.

Personnel Protective Equipment (PPE)
4.5.56 The risk assessment on workers has shown a medium residual risk of adverse effects to
workers with the HSNO personal protective equipment controls in place. It is important that
workers are aware of the standard of PPE required. One way of ensuring this is to require
applicators to be approved handlers with a prescribed minimal qualification (see paragraphs
4.5.40 and 4.5.41 above).
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4.5.57 The Agency is also of the view that awareness of the need to use a high level of PPE would be
enhanced by prescribing the type of equipment required as a control under the HSNO Act.
Accordingly, it is proposed that Control T5 be revised to specify that the personal protective
equipment shall comprise:
 an impermeable chemical resistant suit with hood (PVC or similar);
 gauntlet gloves (PVC, nitrile or similar);
 chemical resistant boots;
 impermeable headwear;
 face and eye protection; and
 an air purifying respirator with a filter suitable for aerosol particles.
Application Equipment
4.5.58 HSNO control code T5 requires that equipment used to handle substances must retain and/or
dispense the substance in the manner intended, i.e. without leakage, and must be accompanied
by sufficient information so that this can be achieved.
4.5.59 The Agency is also of the view that the equipment should be properly set up so as to reduce
the risks of spray drift occurring. Accordingly, the following control is proposed:



the hydrogen cyanamide application machinery must be verified for correct operation
annually by a competent person.

Toxicity to bees
4.5.60 As indicated in section 3.3 above, it has now been established that hydrogen cyanamide
products are toxic to bees and are classified as 9.4C.
4.5.61 Class 9.4C triggers the additional HSNO control, E3, (Regulation 49 of the Hazardous
Substances (Classes 6, 8 and 9) Regulations 2001. Specifically, a person must not apply a
class 9.4 substance:
 in an area where bees are foraging and the substance is in a form in which bees are likely
to be exposed to it; or
 on specific plants likely to be visited by bees if the plant is in open flower or part bloom,
or is likely to flower within a specified period of time following application of the
substance (not longer than 10 days).
4.5.62 The Agency considers that control code E3 should be added to the controls that apply to
hydrogen cyanamide under the HSNO Act and regulations.
Adverse events
4.5.63 The Agency notes that registrants are required to report adverse events associated with their
agrichemical to the ACVM group. Incidents are also reported to local authorities, the Ministry
of Health and the Department of Labour. In addition NZKGI and the National Poisons Centre
keep a record of enquiries and complaints regarding the use of hydrogen cyanamide.
4.5.64 In order to monitor the effectiveness of the controls on hydrogen cyanamide, the Agency
proposes to monitor the information obtained by the National Poisons Centre, Environment
Bay of Plenty and NZKGI for the next five years.
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4.6 An overall evaluation of the combined impact of all of the risks, costs and benefits
4.6.1

The potential risks, costs and benefits arising from the following activities have been
considered: Repackaging; Local transport; Storage; Usage; and Disposal. The evaluation of
risks, costs and benefits assumes that the controls are in place and has been carried out on a
quantitative where data was available and on a qualitative basis in other situations. The results
are summarised in Table 32 and Table 33 below

4.6.2

The assessment and evaluation of risks, costs and benefits is a comparative evaluation – i.e.
the risks, costs and benefits of the substance being available have been assessed on a marginal
basis as the variation between the effects with the substance available and the effects if the
substance were not available.

4.6.3

Since there are no known viable alternatives to the use of hydrogen cyanamide the comparison
is against a baseline where no chemical product is used for the purpose of promoting bud
break.

Table 32: Level of Adverse Effects with Controls in place
Exposure Route
Human Health
Worker exposure during manufacture (single and
repeated)

Exposure to substance during transport or storage

Worker exposure during use

Post-application worker exposure
Bystander exposure through spray drift
Exposure resulting from disposal of unwanted
substance or containers

Environment
Release during manufacture, transport, or storage
resulting in the substance being released into the
environment
Release during dilution and use resulting in the
exposure of the environment
Disposal of the substance resulting in substance
being released into the environment
Social and community
Bystander exposure through spray drift

Potential Effect

Level of Risk

Toxic if swallowed or absorbed
through the skin;
Skin irritancy; Eye irritancy;
Cyanamide flush (if alcohol has
been consumed); Skin
sensitisation
Reproductive toxicity (testicular
effects); Target Organ Systemic
effects (critical effect on the
thyroid)
Toxic if swallowed or absorbed
through the skin; Skin irritancy;
Eye irritancy; Skin sensitisation;
Cyanamide flush (if alcohol has
been consumed)
Toxic if swallowed or absorbed
through the skin; Skin irritancy;
Eye irritancy Skin sensitisation;
Cyanamide flush (if alcohol has
been consumed); Reproductive
toxicity (testicular effects);
Target Organ Systemic effects
(critical effect on the thyroid)
Toxic if swallowed or absorbed
through the skin; Skin irritancy;
Eye irritancy; Skin sensitisation
Cyanamide flush (if alcohol has
been consumed)

Low

Death or adverse effect on
aquatic organisms, terrestrial
vertebrates and terrestrial
invertebrates

Insignificant

Stress and associated illness
arising from anxiety from the
use of hydrogen cyanamide.

Insignificant

Low

Medium – very low

Medium

Low
Low – medium
Very low

Low to medium acute and high
chronic risk
Low
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Economy
Maori Perspectives

No potentially significant adverse effects on the economy from the
availability of the substance were identified
Highly unlikely to adversely impact taonga species and traditional
Māori values and practices and is therefore consistent with the
Principles of the Treaty of Waitangi.

Table 33: Level of Beneficial Effects
Exposure Route
Human Health
Environment
Social and community
The availability of the substance

Potential Benefit
Level of Benefit
No potentially significant benefits to human health were
identified
No potentially significant benefits to the environment were
identified
Community viability
High to Very High
associated with skilled and
unskilled employment
(measured as difference
between substance being
available and not being
available)

Market economy
The availability of the substance

Economic contribution of
industry (measured as
difference between substance
being available and not being
available)

Extreme

Maori Perspectives
The availability of the substance

Retaining ownership of the
land is a cultural value.
Using the land to produce
kiwifruit provides good
economic value and
sustainable iwi development

High

4.6.4

The adverse effects of the availability of hydrogen cyanamide are mainly associated with
human health effects from worker exposure during application of the product. This risk has
been further mitigated by prescribing minimum qualifications for approved handlers and
prescribing the standard of personal protective equipment to be employed.

4.6.5

The residual level of risk is considered acceptable as it is improbable they will occur given the
HSNO controls and controls in place under other legislation such as the HSE Act and the
RMA.

4.6.6

The medium level of risk to bystanders was assessed on the basis that there is a probability
that hydrogen cyanamide may be applied under conditions that favour spray drift. This risk
has been further mitigated by requiring applicators to have minimum qualifications, to use
properly calibrated equipment, and to keep records to show that applications were made in
appropriate weather conditions. The Agency has also proposed that minimum notification
requirements be set under the HSNO Act.

4.6.7

The risks to the environment would appear to be adequately addressed by the HSNO controls
that are in place, particularly the requirements that applicators be approved handlers.

4.6.8

The main beneficial effect is on the market economy with associated community viability.
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Likely effects of the substance being unavailable
Effects of Reduced Availability
4.6.9

The largest market for hydrogen cyanamide is the kiwifruit industry, and to a lesser extent, the
apple industry. The requirements for a plant growth regulator that effectively promotes even
budbreak and the consequential increase in flowering and fruit yield is extremely important to
the success of the industry. Hydrogen cyanamide is seen to be the only plant growth regulator
that is effective.

4.6.10 If hydrogen cyanamide was unavailable, it is almost certain that a significant number of
kiwifruit orchards would become unprofitable and cease production. The economic impact on
the Bay of Plenty ($340 million) and at a national ($410 million) level the industry would also
be extremely high. In addition there is also likely to be a longer term impact on the kiwifruit
industry as its premium position will be affected or lost entirely through the industry’s
inability to continue to service customer requirements due to reduced and variable fruit supply
and quality. The consequence of this into the future would be lower returns per tray and a
significantly smaller market share.
4.6.11 Prior to any consideration being given to the removal of hydrogen cyanamide there is a need
to identify an alternative plant growth regulator with the requisite properties so that promotion
of even budbreak, resulting in higher fruit yield, could continue. There would be a significant
impact industrially through the need to identify an alternative budbreak promoter. This would
include the cost of identifying an alternative formulation that is acceptable in terms of its
hazardous properties and that meets product performance requirements. There would be a cost
of reformulating and/or testing any alternatives.
4.6.12 Changes to hydrogen cyanamide currently formulated may result in these producers losing
market opportunities through not being able to meet end-user expectations.
Alternative substances
4.6.13 In its decision on the determination as to whether there are grounds for reassessing hydrogen
cyanamide containing products, the Authority stated: “An alternative substance registered
under the Agricultural Compounds and Veterinary Medicines Act for use as a plant growth
regulator for kiwifruit does not appear to be an appropriate substitute for hydrogen cyanamide
in some situations. The Committee therefore concluded that grounds do not exist under
section 62(2)(b)”.
Cost of disposal of existing stocks
4.6.14 If approval for import of hydrogen cyanamide was declined – either totally or within a
particular market sector – there would be a cost to manufacturers, distributors and others
holding stocks of the substance if the Authority issued a direction under section 66 of the Act
prohibiting the use of the substance and requiring the substance to be disposed of, at the
owner’s expense, in accordance with controls placed on it by the Authority. [Under section 65
of the Act where any hazardous substance is reassessed, no compensation shall be payable to
any person for any loss where the Authority declines to allow any further importation or
manufacture of that substance.]

Application for the Reassessment of Hydrogen Cyanamide Substances HRC05001

Page 75 of 79

Section Five – International Considerations
5.1 Hydrogen cyanamide is registered for use in South Africa, Australia, Germany (full EC
authorisation), and the United States.
5.2 Hydrogen cyanamide has not been banned or restricted in any jurisdiction.
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Section Six – Miscellaneous
Glossary of scientific and technical terms used in the application
Not required

Other information relevant to this application
ZESPRI and NZKGI have advised that research is being carried out on understanding dormancy
release and bud break in kiwifruit. They also advise that a number of substances have been identified
that warrant further investigation. Continuing research is focused on developing alternatives to
hydrogen cyanamide and reducing the amount of chemical required whilst ensuring effective breaking
of dormancy.
Other matters being researched include:






using surfactants to spread the product on the cane and possibly lower water rate;
using penetrants to get the product into the bud and possibly lower substance concentration;
using adjuvant to reduce the amount of fine droplets in the spray and minimise drift;
optimising application technology for hydrogen cyanamide to minimise environmental and
health risks:
Spray nozzle configuration within existing air blast sprayers.

The Agency notes that research into alternative substances and new spraying technologies is the most
likely route to reduction of the risks associated with the use of hydrogen cyanamide.
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Section Seven – Summary of Public Information
7.1

Name of the substance(s) for the public register

Soluble concentrate containing 520 - 540 g/litre hydrogen cyanamide

7.2

Purpose of the application for the public register

An application for the reassessment of substances containing hydrogen cyanamide under section 63 of
the Act. This arises from a decision by the Environmental Risk Management Authority that there are
grounds for reassessment of this substance, under section 62(3) of the Act (RES04001),

7.3

Use Categories of the substance(s)

Main Category

4

Wide dispersive use

Industry Categories

1.

Agricultural industry

Function/Use Category

38.

Pesticides

7.4

Executive Summary

Substances containing hydrogen cyanamide are existing substances that were transferred to the HSNO
regime on 1 July 2004. They have widespread commercial use in the kiwifruit and apple industries.
There have been concerns over many years about adverse effects arising from accidental spraydrift of
the substance. This appears to relate to a relatively small sector of the community – namely those who
live close to areas being sprayed. Hydrogen cyanamide particularly affects those who have consumed
alcohol, creating a severe, but temporary condition known as ‘cyanamide flush’ owing to hydrogen
cyanamide’s ability to inhibit hepatic aldehyde dehydgronease (ALDH) an essential part of the
metabolic pathway for ethanol.
The formulations of hydrogen cyanamide trigger 6.1C (acute oral toxicity), 6.3A (skin irritancy), 6.4A
(eye irritancy), 6.5B (skin sensitisation), 6.8B (reproductive toxicity) and 6.9A (target organ toxicity)
classifications. The formulations are also 9.1D aquatic ecotoxicants; 9.3B terrestrial vertebrate
ecotoxicants and 9.4C terrestrial invertebrate ecotoxicants.
Hydrogen cyanamide is marketed as a plant growth regulator, used particularly in the kiwifruit
industry to promote bud break and increase flowering, being applied at a particular stage of the
growing cycle to overcome the effects of mild or variable winter temperatures.
The substances present a medium level of risk to workers through the dilution and use of hydrogen
cyanamide and a medium level of risk to bystanders from exposure to hydrogen cyanamide during
application of the substances.
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The substances also present low to medium acute and high chronic risks to the environment.
The use of hydrogen cyanamide produces a very high level of economic benefits to the kiwifruit and
apple industries and the unavailability of hydrogen cyanamide would have a very high impact on the
economic viability of the kiwifruit (and to a lesser extent, the apple) industry.
The use of hydrogen cyanamide products are subject to controls applied under the Hazardous
Substances and New Organisms Act 1996 (‘the HSNO Act”) such as requirements relating to
packaging, labelling, emergency management ,approved handler, protective clothing and equipment
and the setting of Tolerable Exposure Limits (TELs).
Under the Resource Management Act 1991 (“the RMA”), Regional Air Plans require that applicators
ensure that the use of hydrogen cyanamide does not result in any harmful concentration beyond the
boundary of the property or into water. The Air Plans also set notification requirements covering
properties within 50 m of the site being treated.
In view of the number of calls to the National Poisons Centre and Environment Bay of Plenty relating
to inadequacies in notification, the Agency is of the view that consideration should be given to
extending the 50 m limit on notifications.
The kiwifruit industry is also subject to standards set in the ZESPRI Crop Protection Programme and
by the EurepGAP Standards.
Compliance with these controls and standards will reduce the risks to workers, bystanders and the
environment to an acceptable level. In addition the Agency considers that modifications should be
made to the HSNO controls (relating to approved handler qualifications, notification, personal
protective equipment and application conditions).

Signed

Date
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