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EXECUTIVE SUMMARY  

In brief  

Since the Environmental Risk Management Authority decided in July 2008 that there 

were grounds to reassess methyl bromide, ERMA New Zealand staff (the Agency) have 

researched and evaluated information from many sources in New Zealand and overseas 

about the fumigant and its use. 

These findings are presented in this document, which recommends the re-approval of 

the use in the medium term of methyl bromide for quarantine and pre-shipment (QPS) 

purposes only, with tighter controls.  The proposals for the continued safe use of methyl 

bromide are set out in full in this reassessment application and are based on the 

Agencyôs evaluation of the risks, costs and benefits of the use of the substance.   

This is only a preliminary recommendation by staff of the Agency.   A final 

decision will be made by members of the Authority itself, after consideration of 

public submissions and evidence provided at public hearings.  If the risks and costs 

of using methyl bromide outweigh the benefits, after taking account of all safety 

precautions that can be imposed and the likely effects of the substance being 

unavailable, the Authority may not re-approve the use of the substance.  

Submissions are now sought on the Agencyôs evaluation and proposals. Submissions 

close on 18 December 2009. 

The application 

This application is made by the Chief Executive of ERMA New Zealand for the 

reassessment under the Hazardous Substances and New Organisms Act 1996 of the 

fumigant methyl bromide and of products containing methyl bromide.  Following a 

submission and hearing process, the Environmental Risk Management Authority will 

make a decision on the future use of methyl bromide in New Zealand.  The Authorityôs 

decision will be based on whether or not the positive effects (benefits) of using methyl 

bromide outweigh the negative effects (risks and costs) of its availability ï after taking 

account of all safety precautions that might be imposed and the likely effects of the 

substance being unavailable.   

If the benefits outweigh the risks and costs, the Authority may approve the continued 

importation, manufacture of methyl bromide in New Zealand for some or all of its 

current uses (possibly with stricter controls or with further restrictions on use).  If the 

benefits do not outweigh the risks or costs then the Authority may decide to prohibit it 

outright. 

To assist in preparing this application, the Agency has obtained information from a 

variety of regulatory, industry and community sources both in New Zealand and 

overseas.  These individuals and organisations are identified in Appendix A of the 

application. 
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The international context 

Methyl bromide is an odourless, colourless, heavier than air gas, used internationally as 

a broad-spectrum fumigant.  It has proved to be an highly effective means of treating 

timber, agricultural produce, buildings, vessels and containers to eradicate a wide range 

of pests (including soil-borne fungi, nematodes, weeds, insects, mites and rodents) 

because of its good penetrating and toxic properties and rapid action. 

Methyl bromide was recognised as an ozone-depleting substance under the Montreal 

Protocol in 1987 and control measures for the chemical were included in 1992.  The 

Protocol was an international response, based on a scientific consensus, to concerns that 

continued use of such substances would threaten the integrity of the ozone layer which 

in the long term would allow greater amounts of ultra violet (UV) radiation to reach the 

Earthôs surface and cause harm to the environment, humans and other life forms.  

New Zealand, which ratified the Protocol in 1987, was required to phase out the 

production and consumption of methyl bromide except for quarantine and pre-shipment 

(QPS) uses and other ñcritical useò purposes by 1 January 2005.   

The direct ozone-depleting effects of methyl bromide on human health or the 

environment are not evaluated in this reassessment as they are adequately addressed 

under the Montreal Protocol and through the Ozone Layer Protection Act 1996.  

Thus, this reassessment addresses the two categories of methyl bromide use in New 

Zealand which are exempted from phase-out under the control measures under the 

Protocol, namely:  

 critical uses (for which a Critical Use Exemption (CUE) is required); and  

 use for QPS purposes. 

In addition, this reassessment considers alternative methods of treatment (chemical and 

physical) and potential recovery and recycling methodologies in order that methyl 

bromide emissions may be minimised in accordance with Protocol requirements. 

Overseas regulatory agencies in Australia, Canada, Europe and the United States are 

also looking at the future use of methyl bromide.  In 2007, the Australian Pesticides and 

Veterinary Medicines Authority (APVMA) recommended that QPS and CUE uses 

should continue. However, the European Parliament has banned the use of methyl 

bromide within the EU from 18 March 2010.  Further information on overseas 

regulation of the substance is set out in Appendix B. 

Current New Zealand uses of methyl bromide  

The most prevalent current use of methyl bromide in New Zealand is the QPS 

fumigation of logs and other goods in order to: 

 ensure that imported goods meet New Zealandôs border biosecurity requirements 

(quarantine use); or  

 enable New Zealand exporters to meet the importing requirements of other 

countries (pre-shipment use).   
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The primary QPS uses of methyl bromide are fumigation of: 

 logs in shipsô holds; 

 logs onshore; 

 stacks of cut timber; 

 shipping containers containing imported goods; and 

 commodities at transitional facilities and quarantine treatment centres. 

The export log/sawn timber industry is the largest user by sector (nearly 80 percent of 

the methyl bromide used in 2007).  The key trading partners which require fumigation 

of logs are China, Japan, Korea, Malaysia and India (although Japan and Korea 

currently fumigate upon arrival).  New Zealand log exports to China are increasing 

rapidly at present, up from 1.2 million cubic metres in 2007, to 1.4 million cubic metres 

in 2008 and heading towards 3ï 4 million cubic metres in 2009. 

In the past, a critical use of methyl bromide in New Zealand was as a soil fumigant for 

strawberry and strawberry runner growing.  This CUE exemption expired on 31 

December 2007.  However, growers who imported methyl bromide prior to 31 

December 2007 are still legally able to use it to fumigate strawberry beds until their 

stocks are exhausted.  It is estimated that the current stocks might last through the 2010 

growing season. 

Further information on the use of methyl bromide in New Zealand is set out in 

Appendices B and C.   

Risks, costs and benefits of use in New Zealand 

In its assessment of the risks, costs and benefits of QPS use of methyl bromide, the 

Agency considered three scenarios: 

 

Scenario Scope Comment 

Scenario 1 ï baseline The continued use of methyl 

bromide for approximately the 

next ten years. 

QPS use continues but other 

uses (soil) are phased out as 

existing stocks are used up. 

Scenario 2 ï phase out Phase out of all uses of methyl 

bromide over a period of five 

years. 

An appropriate phase out 

period for QPS use allowed. 

Scenario 3 ï immediate ban An immediate total ban on the 

manufacture, importation and 

use of methyl bromide for any 

purpose. 

All importation and use 

prohibited immediately. 

 

The assessment is in respect of QPS use only and assumes that the existing controls, 

whether under the HSNO Act or other legislation, are in place.  The application of 

additional controls and restrictions on the current QPS use of methyl bromide is treated 

as a modification of the baseline scenario rather than being treated as separate scenarios. 
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Assessment of human health risks and benefits 

An assessment of risks and benefits to human health has been undertaken for: 

 operators (i.e. workers directly involved in the application or venting of the gas); 

and 

 bystanders (i.e. other workers in the vicinity of the fumigation as well as non-

workers beyond the site boundary. 

The human health risk assessment concludes that, with controls in place, the risks to 

operators are low with potential for acute adverse effects on the health of operators only 

if controls are not adhered to.  The Agency notes that these risks to individuals are 

partly voluntary and partly involuntary and may have long term and irreversible 

outcomes.  Therefore, the Agency proposes adopting a cautious approach and has made 

recommendations relating to the use of personal protective equipment (PPE) including 

respiratory protective equipment (RPE). 

For occupational and non-occupational bystanders, the Agency concludes that, with 

controls in place, the risks to health are negligible if additional controls (specifically 

monitoring requirements) are introduced to provide assurance that the risks can be 

managed safely.  

The bystander risk assessment is based on monitoring data made available to the 

Agency.  The Agency considers that for most situations, measurements of gas 

concentrations give an objective measure of the gas concentration for a particular 

operation, provided the monitoring equipment is performing to specification and the 

monitoring devices are located appropriately. 

The destruction of vermin in foodstuffs and the elimination of some forestry pests, such 

as red fire ants, are beneficial to human health. However, these benefits are common to 

other fumigants and the Agency has not identified any significant beneficial effects on 

human health from the use of methyl bromide.  

Given the lack of direct benefits to human health, the adverse effects outweigh the 

positive effects.   

Assessment of environmental risks and benefits 

The environmental risk assessment of the use of methyl bromide in New Zealand 

concludes that, with controls in place: 

 the direct risks to the environment will be negligible.  The Agency considers that 

normal use of methyl bromide as a fumigant for QPS use will  not result in direct 

exposure of beneficial plants, terrestrial or aquatic organisms; and 

 the adverse effects of methyl bromide on the environment as an ozone-depleting 

substance are potentially significant.  However, under the baseline scenario of 

continued use over the medium term (approximately ten years) the additional 

effect on the ozone layer of current levels of methyl bromide use in New Zealand 

is not considered to be significant.  

In terms of the continued use of methyl bromide over a five to ten years timeframe, the 

Agency considers that the positive effects on the environment would exceed the adverse 
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effects.  There are biosecurity benefits to the New Zealand environment and ecosystems 

from continued use of methyl bromide to avoid the introduction of damaging pests. 

The Agency considers that, if there were an immediate ban on the use of methyl 

bromide, the adverse effects on the New Zealand environment would exceed the 

benefits because of the potential for damaging pests to be introduced into New Zealand.  

Relationship of MǕori to the environment 

The Agency considers the overall level of risk from continued QPS use of methyl 

bromide on the relationship of iwi/MǕori and their culture and traditions with their 

ancestral lands, water, sites, wǕhi tapu, valued flora and fauna and other taonga to be 

negligible.  This assessment is based on the  assumption that the substance is handled, 

stored, transported, used, and disposed of, in accordance with the controls proposed in 

this application, and any other controls required by other legislation. 

The Agency considers there to be a medium benefit from methyl bromide on the 

relationship of MǕori to the environment and in their ongoing ability to develop 

economically. 

Accordingly, the Agency considers that the positive effects for iwi/MǕori of the 

continued availability of methyl bromide exceed the adverse effects.   

Assessment of risks and benefits to society and communities 

The risk assessment of the QPS use of methyl bromide in New Zealand concludes that, 

with controls in place, none of the identified adverse effects on society and community 

are significant.  The Agency is of the view that specific local community concerns about 

the use of methyl bromide in particular regions can be mitigated.  Improved 

communication between communities and port authorities regarding the use of the 

substance and the controls on its use, and through RMA processes, where appropriate, 

would assist in this mitigation.   

Assessment of risks and benefits to the market economy 

There are benefits to the New Zealand market economy from use of methyl bromide and 

risks associated with its sudden unavailability. The assessment of risks and benefits to 

the market economy under the three proposed scenarios concludes that: 

 the adverse effects of continued use of methyl bromide for the medium term 

(approximately ten years) would not be significantly different to the adverse 

effects associated with a five year phase out; and 

  the benefits of retaining methyl bromide for the medium term exceed the benefits 

associated with allowing continued importation and manufacture for only five 

years; and 

 an immediate ban on use of methyl bromide would have significant adverse 

effects on the market economy and no benefits.   
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Overall evaluation of risks, costs and benefits 

The Agencyôs overall evaluation of the effects of using methyl bromide under Scenarios 

1 and 2 and the likely effects of it being immediately unavailable (Scenario 3) are 

summarised in the following table: 

 Assessment of adverse 

effects 

Assessment of positive 

effects 

Overall evaluation 

Scenario 1 

Baseline scenario 

(approximately ten 

years continued use)  

Human health (operators) 

ï low  

Market economy ï  

low-negligible 

Market economy ï

medium  

MǕori interests -

medium  

Positive effects 

outweigh adverse 

effects 

Scenario 2 

Phase out use over 

five years 

Human health (operators) 

ï low  

Market economy ï  

low-negligible 

MǕori interests -

medium  

Market economy ï low   

Positive effects 

outweigh adverse 

effects 

Marginal difference 

for Scenario 2 over 

Scenario 1 

nil Reduced benefit  

Scenario 3 

Immediate total ban 

Market economy ï 

medium 

Environment 

(biosecurity) ï 

potentially significant 

MǕori interests - 

potentially significant 

Negligible Adverse effects 

outweigh positive 

effects 

Marginal difference 

for Scenario 3 over 

Scenario 1 

Increased adverse effects Reduced benefit  

 

For use of methyl bromide for QPS purposes, the Agencyôs preferred scenario is the 

baseline (Scenario 1).  While the net benefit is positive for both Scenario 2 and Scenario 

1, there are greater benefits for Scenario 1, and therefore greater net benefit for Scenario 

1 over Scenario 2. 

While use of recapture technology could further reduce potential exposure to people and 

the environment, the risk assessment does not indicate that recapture needs to be 

imposed as a control in order to manage those risks.  The Agency considers that further 

research into the logistics and cost-effectiveness of recapture technology (particularly 

large scale recapture) needs to be carried out before it can be imposed as a mandatory 

requirement in New Zealand. 

There is currently no single alternative fumigant or method of treatment to replace 

methyl bromide for all intended uses or overseas markets. Thus the introduction of 

alternatives depends on further research into their efficacy and subsequent acceptance of 

them by trading partners.  Accordingly, the Agency considers that it will be several 

years before any alternative treatments will have any effect on the amount of methyl 

bromide being used.  However, acceptance of phosphine by India and the acceptance of 

reduced methyl bromide fumigation rates by China could see a significant reduction in 

the amount of methyl bromide used.  The amount of reduction cannot be estimated 

because of the volatile nature of the demand from China for logs. 
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Therefore, the Agency considers that an immediate ban on use of methyl bromide 

would have potentially significant adverse effects on the market economy, possible 

adverse effects on the natural environment through the introduction of pests (not 

assessed), and no benefits.   

Preliminary recommendations 

The recommendations set out below are the Agencyôs preliminary  

recommendations only.  They are not a final decision on the future use of methyl 

bromide in New Zealand, which will only be made after the Environmental Risk 

Management Authority has considered all information put before it, including that 

received from public submissions, together with any evidence provided at public 

hearings, and any other information it may require. 

Revocation of approvals for non-QPS use 

The Agency recommends that the two HSNO approvals (HSR001637 and HSR001638) 

for importation of methyl bromide for non-QPS purposes should be revoked with 

immediate effect from the date of the Authorityôs decision on this reassessment.  This 

will give formal effect to the prohibition already in place under the Montreal Protocol 

on further importation of these substances for non-QPS purposes. 

The Agency notes in respect of these substances, that existing New Zealand stocks are 

permitted to be used up under the Montreal Protocol and that it is anticipated that these 

stocks will be used up by sometime in 2010.  The Agency recommends that the 

Authority should also issue a direction, by notice in the Gazette, under section 66 of the 

Act, prohibiting further use of the substances for non-QPS use and requiring disposal at 

the ownersô expense by 31 December 2010.  The timing of this prohibition coming into 

effect may alter depending on information received, by way of submissions, from the 

relevant users on current levels of stock held and likely use up dates.   

Changes to controls for QPS approval  

For use of methyl bromide for QPS purposes, for the reasons stated above, the Agencyôs 

preferred scenario is the baseline scenario (Scenario 1).  The Agency therefore 

recommends that the current QPS approval (HSR001635) should be re-approved with 

the following additional controls and recommendations to ensure that the substance is 

used in a safe manner for people, communities and the environment: 

1. The Agency proposes the adoption of the following tolerable exposure limits 

(TELs): 

TEL ( chronic) TEL(acute) - 24 hour average TEL (acute) - 1 hour 

0.005 mg/m
3 

1.3 ppb 

0.0013 ppm 

1.3 mg/m
3
 

333 ppb 

0.333 ppm 

3.9 mg/m3 

1000 ppb 

1 ppm 

 

2. The Agency proposes that the following minimum buffer zones (the downwind 

distance between the ventilation release location and any non-occupational 

bystander) be observed when ventilation occurs:  
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Situation Buffer zone 

Shipôs hold (greater than 1000 kg methyl bromide used) 100m 

Shipôs hold (less than 1000 kg) 50m 

Logs/timber under covers outdoors and indoors (without 

recapture technology) 

50m 

Shipping containers 25m 

 Note 1:  Non-occupational bystanders include not just those persons living in 

nearby residential properties but also those who may be temporarily present in a 

location, for example, walking on footpaths. 

 Note 2: The buffer zone distance used should be recorded for all fumigations 

using the site evaluation form in Appendix A of the proposed STIMBR 

monitoring protocol (see below and Appendix P).  This information should be 

kept by those conducting the fumigation and should be available to be provided 

upon request to appropriate regulatory agencies. It also should be noted that these 

buffer zones apply only if there are potential non-occupational bystanders in the 

downwind direction.  

3. The Agency proposes that appropriate air quality monitoring  be required for all 

types of fumigation to assess the potential exposures of non-occupational 

bystanders to ensure that exposures are below the recommended acute and chronic 

TELs.  Monitoring of shipping container, outdoor tarpaulin enclosure and ship 

hold fumigations should adhere to the eventual final version of the STIMBR 

Methyl Bromide ï Ambient Air Monitoring Protocol (see Appendix P).  

Monitoring devices must be located appropriately at a downwind position where 

the non-occupational bystander might be exposed and measurements made when 

detectable concentrations of methyl bromide are likely to be present.  The Agency 

notes that: 

 for sites with complicated geography and weather conditions, the Protocol 

recommends that specialist help should be obtained in selecting appropriate 

monitoring sites; 

 monitoring needs to be maintained until methyl bromide gas is no longer 

detectable; and  

 the results of such monitoring should be kept by those conducting the 

fumigation and should be available upon request to appropriate regulatory 

agencies.   

4. The Agency recommends that the identified best practice in relation to 

respiratory protective equipment (RPE) requirements for methyl bromide 

fumigation operations be adopted. 

5. Finally, if the Authority decides to re-approve the QPS approval (HSR001635), 

the Agency proposes the following classification changes: 

 change from 6.3A (skin irritancy) to 8.2C (skin corrosive); 

 change from 6.4A (eye irritancy) to 8.3A (eye corrosive); and 

 change from 9.2A (very ecotoxic in soil) to 9.2D (slightly harmful in soil). 
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Submissions 

Submissions are now invited on this reassessment, including the appropriateness or 

workability of the above proposals and recommendations.  In particular, further 

information on the following points would be welcome: 

 current levels of stock held for non-QPS uses and likely use up dates; 

 the benefits to specific sectors from continued use of methyl bromide; 

 ways in which the social effects might be reduced or mitigated; 

 whether or not there is further evidence that exposure to methyl bromide is 

associated with, or causes, motor neurone disease; 

 whether or not methyl bromide is a useful tool to iwi/MǕori and why that might 

(or might not) be the case;  

 whether iwi/MǕori continue to consider there to be the potential for adverse 

effects posed to native species and to the health and wellbeing of iwi/MǕori (if so, 

what are they and what measures might be implemented to address them); 

 whether iwi/MǕori consider that controls utilising rǕhui should be imposed; 

 whether iwi/MǕori consider that there should be better communication between 

users of methyl bromide and local iwi/MǕori and, if so, what form should that 

communication take; 

 progress in evaluating alternative methods of treatment;  

 quality assurance methods that may reduce or eliminate the need for fumigation in 

certain industry sectors (for example, forestry); and 

 whether different sized buffer zones or alternative controls could provide an 

adequate level of protection for non-occupational bystanders.  

 

Submissions on this application must be made within a 30 working day period.  

Electronic responses using the form on our web site are encouraged. Please return your 

submission, whether electronic or by post, fax or email to: 

 

ERMA New Zealand 

PO Box 131 

Wellington 

Fax: 04 914 0433 

Email: reassessments@ermanz.govt.nz  

www.ermanz.govt.nz 

 

All submissions must be received by 5 pm, Friday, 18 December 2009. 

 

Submissions must state the reasons for making the submission and state whether the 

submitter wishes to be heard at a public hearing.  The submission may also state any 

decision sought. 

 

 

http://www.ermanz.govt.nz/
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SECTION ONE ï THE APPLICATION  

1.1 Background to the application 

1.1.1 This application for the reassessment of methyl bromide has been prepared by 

the Agency of ERMA New Zealand (the Agency) on behalf of the Chief 

Executive of the Environmental Risk Management Authority (the Authority) 

under section 63 of the Hazardous Substances and New Organisms Act (the 

Act). 

1.1.2 The use of methyl bromide, particularly for large scale fumigation of logs, has 

attracted considerable public interest, largely due to concerns over its potential 

health effects.   

1.1.3 Following consideration of a petition presented to Parliament (2002/0182 of 

Claire Gulman and 1,452 others), the Local Government and Environment 

Committee reported to the House on 27 October 2006 recommending that the 

Authority be asked to reassess methyl bromide and set new conditions 

(including requiring post-fumigation recapture if ñpractical and affordableò) as 

soon as possible. 

1.1.4 The Authority considered whether or not there were grounds for reassessing 

the approvals for methyl bromide under section 62 of the Act. 

1.1.5 In its decision notified in July 2008,
1
 the Authority found that there were 

grounds for reassessment, namely that there was: 

 information available showing a significant change of use of methyl 

bromide (to meet New Zealandôs biosecurity requirements as well as 

those of trading partners); 

 information available showing a significant increase in the quantity of 

methyl bromide imported; 

 ongoing public concern relating to the use of methyl bromide for large 

scale fumigation of logs; and 

 a need to review the tolerable exposure limit (TEL) for methyl bromide 

set under the Act. 

1.2 The international context 

1.2.1 Methyl bromide is an odourless, colourless, heavier than air gas, used 

internationally as a broad-spectrum fumigant for many years.  It has proved to 

be an highly effective means of treating timber, agricultural produce, buildings, 

vessels and containers to eradicate a wide range of pests (including soil-borne 

fungi, nematodes, weeds, insects, mites and rodents) because of its good 

penetrating and toxic properties and rapid action. 

1.2.2 Methyl bromide was recognised as an ozone-depleting substance under the 

Montreal Protocol on Substances that Deplete the Ozone Layer (UNEP Ozone 

Secretariat 2000)) in 1987 and control measures for the chemical were 

included in 1992.  The Protocol was an international response, based on a 

                                                 
1
  RES09002 decision dated 18 July 2008. 
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scientific consensus, that continued use of such substances would threaten the 

integrity of the ozone layer which in the long term would allow greater 

amounts of ultra violet (UV) radiation to reach the Earthôs surface and cause 

harm to the environment, humans and other life forms.  

1.2.3 The Protocol was one of the first international agreements to address a global 

environmental problem and has had clear benefits in reducing ozone-depleting 

substances, placing the ozone layer on the path to recovery and protecting 

human health (US Climate Change Science Program 2008).  The most recent 

report from the UNEP Scientific Assessment Panel (WMO/UNEP 2006) 

indicates that levels of ozone-depleting substances in the atmosphere peaked in 

the early 1990s and are declining as expected and in line with decreasing 

ozone-depleting substance production.  Global ozone depletion is currently at 

its peak level and recovery to pre-1980 levels at mid-latitudes is expected by 

approximately 2049. 

1.2.5 New Zealandôs international obligations with respect to the use of methyl 

bromide are required to be taken into account in this reassessment and are 

addressed in Section 5.7.  Further information on the Montreal Protocol and 

other international aspects, including regulation and use in other countries, is 

set out in Appendix B. 

1.2.4 The direct ozone-depleting effects of methyl bromide on human health or the 

environment are not evaluated in this reassessment as they are considered to be 

adequately addressed under the Montreal Protocol.  The indirect effects of 

ozone depletion are addressed in the consideration of effects on the market 

economy set out in Section 5. 

1.2.5 Parties to the Protocol (including New Zealand, which ratified the Protocol in 

1987) were required to phase out the production and consumption of methyl 

bromide save for quarantine and pre-shipment (QPS)
2
 uses and other ñcritical 

useò purposes by 1 January 2005 (2015 for developing countries).  In New 

Zealand methyl bromide use is controlled under the Ozone Layer Protection 

Regulations 1996.  

1.2.5 The three categories of methyl bromide use which are exempted from phase-

out under the control measures under the Protocol are evaluated in this 

reassessment and discussed in more detail in Appendix C. These uses are 

 use as a chemical feedstock;  

 critical uses; and  

 use for QPS purposes.  

1.2.5 Notwithstanding these exemptions, the Protocol requires Parties to ñrefrain 

from use of methyl bromide and to use non-ozone-depleting technologies 

wherever possible.  Where methyl bromide is used, Parties are urged to 

minimise emissions and use of methyl bromide through containment and 

recovery and recycling methodologies to the extent possible;ò 

                                                 
2
 Quarantine purposes - any treatments to prevent the introduction, establishment and/or spread of 

quarantine pests; pre-shipment purposes - any treatments applied to meet the official requirements of 

the importing or exporting country.  Treatments required by a Government agency as part of an 

official control programme are considered to be QPS.  Methyl bromide used voluntarily for quality 

control reasons (for example, to eradicate cockroaches) is not QPS. 
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1.2.6 These aspects of the use of methyl bromide in New Zealand are also evaluated 

in this reassessment. 

1.3 Use of methyl bromide in New Zealand   

1.3.1 The most prevalent current use of methyl bromide in New Zealand is the QPS 

fumigation of logs and other risk goods in order to: 

 ensure that imported goods meet New Zealandôs border biosecurity 

requirements (quarantine use); or  

 enable New Zealand exporters to meet the importing requirements of 

other countries (pre-shipment use).   

1.3.2 Non-QPS use of methyl bromide in New Zealand is as a soil fumigant for 

strawberry and strawberry runner growing.  This is being phased out in 

accordance with the Montreal Protocol (see Appendix B). 

1.3.3 Further information on the use of the substance in New Zealand is set out in 

Appendix C. 

1.3.4 The use of methyl bromide for QPS uses has increased in many countries over 

recent years.  This reflects growing international trade and an increased 

awareness of the need for biosecurity measures.  New Zealandôs use of methyl 

bromide has steadily increased largely because of an increase in demand for 

timber in overseas markets.  The more than $600m per annum export log/sawn 

timber industry is the largest user by sector (79% of the 170 tonnes used in 

2007, with export logs alone using 68%).  The key trading partners which 

require fumigation of logs are China, Japan, Korea, Malaysia and India 

(although Japan and Korea currently fumigate upon arrival).  New Zealand log 

exports to China are increasing rapidly at present, up from 1.2m m
3
 in 2007, to 

1.4m m
3
 in 2008 and heading towards 3ï 4m m

3
 this year (see section 5.9 for 

more detail). 

 The Ministry for the Environment advises that New Zealand is heavily reliant 

on methyl bromide for import biosecurity purposes and to meet the 

requirements of its international trading partners for exports.  New Zealand 

would be economically disadvantaged by any restriction on QPS use of methyl 

bromide before technically and economically feasible alternatives are found 

and agreed to by trading partners.  New Zealand is committed to finding viable 

alternatives to QPS use of methyl bromide. 

1.3.5 The Ministry for the Environment advises that New Zealand is heavily reliant 

on methyl bromide for import biosecurity purposes and to meet the 

requirements of its international trading partners for exports.  New Zealand 

would be economically disadvantaged by any restriction on QPS use of methyl 

bromide before technically and economically feasible alternatives are found 

and agreed to by trading partners.  New Zealand is committed to finding viable 

alternatives to QPS use of methyl bromide 

1.3.6 Further information on the central government approach and the roles of key 

government agencies and other parties involved with methyl bromide is set out 

in Appendix R. 



 

Reassessment of methyl bromide application November 2009 Page 20  

1.4 The approvals covered by this reassessment 

1.4.1 This reassessment application relates to the three existing approvals granted 

under the HSNO Act for methyl bromide and related products.  These 

approvals and their related registrations under the Agricultural Compounds and 

Veterinary Medicines Act 1996 (ACVM Act) are shown in Table 1.1 as 

follows:  

Table 1.1: Methyl bromide-based products with HSNO approvals  

HSNO Approval 

# 

Substance 

description  Trade names 

ACVM 

Registration 

No 

Registration 

Date 

HSR001635  Commodity 

Fumigant  

Gas containing 

1000 g/kg 

methyl bromide  

AG Fume 

methyl 

bromide 

P003401 26 November 

1985 

Brima-Fume 

Methyl 

Bromide 

P003888 3 August 

1990 

HSR001637 Gas containing 980 g/kg methyl 

bromide and 20 g/kg chloropicrin 

Brima-Fume 

Methyl 

Bromide 

Fumigant 

P003886 21 December 

1988 

HSR001638 

 

Gas 

containing 

300 ï 670 

g/kg methyl 

bromide and 

330 ï 700 

g/kg 

chloropicrin  

670 g/kg methyl 

bromide 

330 g/kg 

chloropicrin 

Bromafume 

Soil Fumigant 

P003887 21 December 

1988 

500 g/kg methyl 

bromide 

500 g/kg 

chloropicrin 

Vertafume P007248 26 April 2005 

300 g/kg methyl 

bromide 

700 g/kg 

chloropicrin 

Fungafume P007249 26 April 2005 

 

1.4.2 As the importation of use of methyl bromide for non-QPS uses is now unlawful 

under the Ozone Layer Protection Regulations, the Agency has not assessed the 

risks associated with those methyl bromide products currently approved 

(approvals HSR001637, and HSR001638) for use as a soil fumigant.  The risk 

assessment undertaken in this reassessment therefore concentrates on the QPS 

use of methyl bromide in fumigating commodities and crops.  However, the 

Agency does make recommendations (Section 9 below) in respect of the non-

QPS approvals in the light of their status under the Ozone Layer Protection 

Regulations.   

1.5 Preparation of the application 

1.5.1 The Agency sought information from a wide range of sources in the 

preparation of this application, mainly in respect of the New Zealand lifecycle 

and use of the substance and benefits associated with its use. 
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1.5.2 A list of the parties contacted for this information is set out in Appendix A.   

1.5.3 The Agency also commissioned reports from: 

 Dr Martin Edwards of Toxicology Consulting Limited ï a review of the 

toxicological hazard profile and the current HSNO 6 and 8 classifications 

for methyl bromide; and 

 Dr Bruce Graham of Graham Environmental Consulting Limited ï an 

evaluation of a number of monitoring reports relating to the use of the 

substance at New Zealand ports.  

1.5.4 Their reports are appended at Appendices D and I  respectively. 

1.5.5 In addition, the Agency considered, to the extent appropriate, numerous 

publicly available sources of toxicology and environmental fate and effects test 

data, studies and other references).  A full list of the cited in this application is 

set out in the References section at the end of this report. 

1.6 Notification and consultation 

1.6.1 This application has been prepared by the Agency and will be publicly notified 

for submissions for a 30 working day period.  The submissions received, 

together with the application, will be taken into account by the Authority in 

considering the reassessment. If required by any submitter, the Authority will 

hold a public hearing. 
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SECTION TWO ï THE RISK MANAGEMENT 

CONTEXT  

2.1 Risk management context 

2.1.1 The Authority decides whether to approve or decline the import or manufacture 

of hazardous substances based on the requirements of the Act and the 

Hazardous Substances and New Organisms (Methodology) Order 1998 (the 

Methodology).  The purpose of the Act is to ñprotect the environment and the 

health and safety of people and communities, by preventing or managing the 

adverse effects of hazardous substances and new organismsò.  The Act and the 

Methodology therefore underpin the risk management context used in this 

application. 

2.1.2 Section 29 of the Act requires the Authority to consider adverse and positive 

effects of the substance(s) and to make a decision based on whether or not the 

positive effects (benefits) of releasing the substance outweigh the adverse 

effects (risks and costs).  The relevant adverse and positive effects are those 

that are associated with the substance, and those that pertain to New Zealand. 

2.1.3 In particular, in accordance with section 6 of the Act, the following matters 

have been taken into account in assessing the risks (and costs) and benefits 

associated with the use of methyl bromide in New Zealand: 

 the sustainability of native and valued introduced flora and fauna; 

 the intrinsic value of ecosystems; 

 public health; 

 the relationship of MǕori and their culture and traditions with their 

ancestral lands, water, sites, wǕhi tapu, valued flora and fauna, and other 

taonga; 

 the economic and related benefits to be derived from the use of methyl 

bromide; and  

 New Zealandôs international obligations. 

2.1.4 The Agencyôs assessment of the risks, costs and benefits of methyl bromide 

use in relation to these matters is set out in Section 5. 

2.2 Consideration of scenarios 

2.2.1 Risk-benefit analysis is used to assess the adverse and positive effects.  Risk-

benefit analysis is a comparative tool; thus the results of the assessment of risks 

and benefits for one option need to be compared against one or more 

alternative options.   

2.2.2 In the HSNO context there are two basic options: the baseline scenario linked 

to the status quo and an alternative scenario. In this instance the baseline 

scenario is based on the current use of the substance.   
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2.2.3 In its assessment, the Agency has considered three scenarios: 

(1) the baseline scenario, or continued use of methyl bromide in the medium 

term, expected to be approximately the next ten years; QPS use continues 

but all other uses are phased out as existing stocks are used up (the 

expected date for this is 2010); 

(2) a phase out of use of methyl bromide over a period of five years; and 

(3) an immediate total ban on the manufacture, importation and use of 

methyl bromide for any purpose. 

2.2.4 Implicit in the baseline scenario are two assumptions: 

(1) that existing stocks of methyl bromide available for non-QPS use will run 

out at the end of the 2010 growing season and thus non-QPS use of 

methyl bromide will cease in 2011.  Therefore the assessment does not 

consider non-QPS use of methyl bromide; and  

(2) that while QPS use of methyl bromide currently has an exemption under 

the Montreal Protocol, there is an increasing focus in the discussions at 

international fora that this exemption should be reviewed.  Regardless, 

we have assumed an approximate ten year period for the baseline 

scenario.   

2.2.5 Scenario 1 is consistent with the current regulatory situation in Australia, the 

US and Canada (see Appendix B).   

2.2.6 Scenario 3 is consistent with the EU position (see Appendix B) of a ban on the 

use of methyl bromide outside laboratories and for emergencies in 2010.   

2.2.7 The assessment of effects is based on the difference between scenario 2 and the 

baseline and scenario 3 and the baseline.  The assessment assumes that the 

existing controls will be complied with and thus the relevant risks are those 

that remain after the controls are taken into account. 

2.2.8 The first step in the reassessment is to determine whether or not there are any 

potentially significant adverse effects.  If the adverse effects are negligible, 

then further analysis is not required.  However, if there are potentially 

significant adverse effects then additional controls may be applied to 

ameliorate these adverse effects.  The application of additional controls and 

restrictions on the current use of methyl bromide is treated as a modification of 

the baseline scenario. 

2.2.9 For all scenarios it is assumed that research will continue into effective and 

cost-effective replacements for the use of methyl bromide on New Zealandôs 

exports and imports and cost-effective recapture technology.. 

2.3 Identification of risks and benefits and the assessment 

process 

2.3.1 The Agency identifies the risks and benefits associated with the substance and 

then undertakes a scoping exercise to determine which of them are potentially 

significant.  Risks and benefits are identified in terms of the scenarios and this 

requires identifying the sources of effect (for example, the hazards and 

benefits), the pathways for exposure, the areas of impact, and the likelihood 

and magnitude of effect.  
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2.3.2 The second step is to assess the risks and benefits that have been identified as 

being potentially significant.  Those risks and benefits that are deemed to be 

not potentially significant are described, but are not assessed in detail.  

Assessing risks and benefits involves combining the magnitude (size or value) 

of an effect and the likelihood of it occurring.  Where there is uncertainty about 

the magnitude of the effect a range of magnitudes may be assessed. 

2.3.3 The estimation of magnitude and likelihood is conducted on a qualitative basis 

informed where possible by quantitative estimates and analysis. 

2.3.4 The approach adopted in identifying and assessing risks and benefits (adverse 

and positive effects) is as described in the ERMA New Zealand technical 

guides:  

 Assessment of Effects of Hazardous Substances and New Organisms on 

Human Health (ERMA New Zealand 2000); 

 Decision Making: A Technical Guide to Identifying, Assessing and 

Evaluating Risks, Costs and Benefits (ERMA New Zealand 2009); and 

 Assessment of Economic Risks, Costs and Benefits: consideration of 

impacts on the market economy (ERMA New Zealand 2005). 

2.3.4 Details of the Agencyôs qualitative risk assessment methodology are set out in 

Appendix S. 

2.4 Consideration of uncertainty 

2.4.1 Clause 8 of 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. 

2.4.2 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).    

2.4.3 Section 7 of the Act requires the Authority to be cautious where there is 

scientific and technical uncertainty.  In addition, according to Clause 32 of the 

Methodology, 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.  

2.5 Ethical considerations 

2.5.1 In reviewing the information provided and identifying and assessing the 

adverse and positive effects of methyl bromide, ethical matters relevant to the 

use of methyl bromide have been taken into account.  Guidance is provided by 

the ERMA New Zealand Ethics Framework Protocol (ERMA New Zealand 

2005). This framework acknowledges that individuals and communities hold a 
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range of ethical views.  It has been developed as a tool to assist all participants 

in the ERMA New Zealand decision-making process to: 

 ask the órightô questions in order to identify areas where there are ethical 

matters to be considered; and   

 use the answers to these questions to explore whether and how ethical 

considerations need to be addressed. 

2.5.2 The foundation of the framework is a set of ethical principles, supported by 

procedural standards.  The two general principles, which are embodied in the 

HSNO Act and the Methodology, are: 

 respect for the environment; and 

 respect for people (including past, present and future generations). 

2.5.3 Underlying these general principles is a set of specific principles expressed as 

concerns. These are concern for animal welfare, autonomy, co-operation, 

cultural identity/pluralism, human rights, human dignity, justice and equality, 

sustainability and wellbeing/non-harm. 

2.5.4 The primary mechanisms for supporting the principles outlined in the 

framework are the procedural standards of honesty and integrity, transparency 

and openness, a sound methodology, community and expert consultation and a 

fair decision-making process.  

2.5.5 In preparing this application the Agency has applied the criteria in the 

procedural standards listed above to its evaluation and review of available 

information and has been conscious of the concerns expressed by parties who 

have supplied information to assist in the preparation of this application, and 

their beliefs that are the basis for these concerns.  When ethical dilemmas arise 

the Agency has described them in terms of the framework.   

2.6 Treaty of Waitangi 

2.6.1 All persons exercising powers and functions under the Act are required (under 

section 8) to take into account the principles of the Treaty of Waitangi (Tiriti Ǿ 

Waitangi).  The Authority has developed the Protocol ñIncorporating MǕori 

Perspectives in Part V Decision Makingò to provide some guidance in the 

consideration.  

2.6.2 There is no exhaustive list of Treaty principles, rather the Courts and the 

Waitangi Tribunal have made it clear that they continue to evolve as the Treaty 

is applied to particular issues and new situations.  However, when reviewing 

the issues raised by this application, the Agency has focused its attention on the 

generally accepted principles of partnership, participation and protection. 

Partnership & Participation  

2.6.3 The principles of partnership and participation refer to the shared obligation on 

both the Crown and iwi/MǕori to act reasonably, honourably and in good faith 

towards each other to ensure the making of informed decisions on matters 

affecting the interests of MǕori. 

2.6.4 In reference to this application, the Agency has undertaken consultative hui 

with iwi/MǕori most affected by the use of methyl bromide (i.e. those in 
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proximity to major ports utilising the substance) to ensure issues and interests 

are reflected in the application. 

2.6.5 Implementing these principles may extend to the inclusion of a control 

requiring the involvement of iwi/MǕori in local decision making regarding any 

ongoing operational use and management of the substance. 

2.6.6 This issue was highlighted by MǕori attending the consultation hui, where they 

stressed the desire to be part of a process that enables a traditional control such 

as rǕhui in managing any adverse effect arising from specific activities.  

Further consideration of this issue is provided in Section 5. 

Active Protection 

2.6.7 The principle of active protection is of particular relevance in this application 

and refers to the Crownôs obligation to take positive steps to ensure that MǕori 

interests are protected, and to consider them in line with the interests 

guaranteed to MǕori in Article II of the Treaty.  Specifically, the Court of 

Appeal in the 1987 Lands case noted that ñé the duty of the Crown is not 

merely passive but extends to active protection of MǕori people in the use of 

their lands and waters to the fullest extent practicableò (Court of Appeal 

President Cooke, 1987). 

2.6.8 Taking into account the principle of active protection requires this application 

to provide sufficient evidence to show that the use of methyl bromide does not 

pose significant risk to native or taonga species, ecosystems and traditional 

MǕori values, practices, health and well-being.  A number of these issues are 

discussed further in Section 5, but overall there are differing MǕori views on 

the risks posed by methyl bromide and the opportunities afforded by its 

continued use.   

2.6.9 Given the recommendations made and controls outlined in this application the 

Agency considers that the implementation of this principle is provided for in 

the medium to long term. 

NgǕ KaihautȊ Tikanga Taiao 

2.6.10 NgǕ KaihautȊ Tikanga Taiao (NKTT), the statutory committee established 

under the Act to advise the Authority on MǕori issues, may choose to prepare 

its own report on this application during the public submissions period.   
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SECTION THREE ï THE SUBSTANCE AND IT S 

LIFEC YCLE  

3.1 Introduction  

5.1.1 In this section, the Agency provides detailed information on the properties and 

uses of methyl bromide. 

5.1.2 Methyl bromide was first used as a fire extinguishing agent in 1900 and was 

subsequently developed as a fumigant for pest control during the 1930s 

(Andersen and Madhava 2002).  

3.2 Identification of the substance 

Table 3.1:  Identity of methyl bromide 

 Summary Information  

Active substance (ISO Common Name) Methyl bromide 

Function (for example, fungicide) Fumigant, soil sterilant 

Chemical name (IUPAC) bromomethane 

Chemical name (CA) bromomethane 

Molecular formula CH3Br 

Molecular weight 94.95 g/mol 

Structure 

 

CIPAC No 128 

CAS No 74-83-9 

EEC No (EINECS or ELINCS) 200-813-2 

 

3.3 Mode of action 

3.2.1 Methyl bromide belongs to the chemical group called the halogenated 

hydrocarbons.  It is a potent biocide with insecticidal, fungicidal and herbicidal 

properties.  The mechanism of toxicity of methyl bromide is not completely 

understood.  The toxic effects in animal species may be due to direct cytotoxic 

actions of methyl bromide or a methyl bromide metabolite, possibly through 

alkylation of proteins.  In terrestrial animals, central nervous system toxicity 

appears related to the incorporation of methyl bromide or the methyl moiety 

(methylation) into tissues.  In fish, methyl bromide exposure results in dose 
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related degenerative effects to the epithelia of gills and the oral mucosa, which 

ultimately lead to death due to suffocation.  

3.4 Chemical and physical properties 

3.3.1 The chemical and physical properties of methyl bromide are set out in Table 

3.2. 

Table 3.2:  Physico-chemical properties of methyl bromide 

 Summary Information  Reference 

Melting point / melting range  

(state purity) 

ï93.66 
o
C EU (2006) 

Boiling point / boiling range  

(state purity) 

3.56 
o
C EU (2006) 

4.5 
o
C

 
US EPA (2005) 

Physical state / Appearance 

(state purity) 

Colourless gas EU (2006) 

Density / relative density / bulk density (state 

purity) 

3.97 g/ml EUfootprint  

1.6755 g/cm
3 

US EPA (2005) 

Vapour pressure 

(in Pa, state temperature) 

1.9 x 105 Pa at 20 
o
C EU (2006) 

216 kPa at 25 
o
C US EPA (2005) 

Henryôs law constant  

(Pa m
3
 mol 

ï1
) 

13,625.1 (calculated) at 25 
o
C EU (2006) 

744 Pa ï m
3
/ mol US EPA (2005) 

Water solubility 

(g/l or mg/l, state temperature) 

1.32 g/L at 0.096 atm.  EU (2006) 

 15.2 g/L at 25 
o
C US EPA (2005) 

Solubility in organic solvents 

(in g/l or mg/l, state temperature) 

Kerosene 228.1 g/L at 23 
o
C 

Acetone > 718 g/L at 25 
o
C 

Ethyl acetate > 925 g/L at 

25 
o
C 

Freely soluble in alcohol, 

chloroform, ether, carbon 

disulphide, carbon 

tetrachloride, benzene 

EU (2006) 

Partition co-efficient 

octanol-water (log POW)  

(state pH and temperature) 

Log Kow = 1.91 at 25 
o
C EU (2006) 

Flammability / auto-flammability (including 

flash point and other indicators where relevant) 

Methyl bromide is not 

ordinarily considered to be 

flammable. However, it will 

burn in the air in the presence 

of a high-energy source of 

ignition and when within a 

narrow flammability range. 

Flammable limits from 10% to 

16% have been reported. 

Ignition temperature 537.8 
o
C 

Flashpoint ï43.9
o
C 

EU (2006) 
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3.5 Hazard Classification 

3.4.1 A review of the human toxicology and HSNO classifications 6 and 8 was 

undertaken on behalf of the Agency by Dr Martin Edwards of Toxicology 

Consulting Limited.  Dr Edwardsô report is set out in Appendix D to this 

application. 

3.4.2 The Agencyôs review of the information relating to the ecotoxicity (and fate 

and behaviour) of methyl bromide is set out in Appendix F.   

3.4.3 The results of the reviews are summarised in Table 3.3. 

Table 3.3:  HSNO Classifications of methyl bromide 

Hazardous Property 

Current 

Classification 

Revised 

Classification Method of classification 

Flammable gas 2.1.1B 2.1.1B UNDG Code UN1062. 

Acute toxicity (oral) 6.1C 6.1C LD50 (rat, oral) = 86 mg/kg b.w. 

Acute toxicity (inhalation) 6.1B 6.1B LC50 (mouse, gas) = 405 ppm 

Skin irritancy/corrosivity 6.3A 8.2C Primary dermal irritation (human) 

Eye irritancy/corrosivity 6.4A 8.3A Primary eye irritation (human) 

Mutagenicity 6.6B 6.6B Weight of evidence: 

Methyl bromide is mutagenic and 

clastogenic both in vivo and in vitro.  

Methyl bromide is an alkylating agent 

capable of reacting with cellular DNA 

and proteins.  Methyl bromideôs 

inherent potential appears adequately 

demonstrated, even if the risks during 

use may be assessed as low. 

Reproductive/ 

developmental toxicity 

6.8B 6.8B Rat 2-generation reproductive study 

(inhalation) 

6.8B 

 

Rat teratogenicity study (inhalation)  

Rabbit teratogenicity study (inhalation) 

Target organ systemic 

toxicity 

6.9A 6.9A Acute neurotoxicity (neurotransmitter 

levels) in rat  

6.9A Rat combined (chronic toxicity and 

carcinogenicity), whole-body 

inhalation  

Aquatic ecotoxicity 9.1A 9.1A Fish: medaka 

96 h LC50 = 0.7 mg/L 

Soil ecotoxicity 9.2A 9.2D No data on earthworm available. 

The classification is based on data on 

nematodes.  

Terrestrial vertebrate 

ecotoxicity 

9.3B 9.3B Bird: bobwhite quail  

LD50 = 73 mg/kg bw 

Terrestrial invertebrate 

ecotoxicity 

9.4A 9.4 (unspecified) Methyl bromide is designed for 

biocidal action against invertebrates 

but there is no data available to enable 

definitive classification. 

 

3.4.4 As shown in Table 3.3, the Agency proposes that the following changes be 

made to the current HSNO classifications of methyl bromide: 



 

Reassessment of methyl bromide application November 2009 Page 30 

 change from 6.3A (skin irritancy) to 8.2C (skin corrosivity); 

 change from 6.4A (eye irritancy) to 8.3A (eye corrosivity); and 

 change from 9.2A (highly toxic in soil) to 9.2D (slightly harmful in soil). 

3.6 Lifecycle 

Manufacture 

3.5.1 Methyl bromide is not manufactured in New Zealand. 

Importation  

3.5.2 Methyl bromide is imported by sea as a liquid in 50 and 100 kg pressurised 

metal cylinders packed in containers and delivered direct to the importer where 

they are removed from the shipping containers and stored in purpose-built 

storage facilities.  

3.5.3 Two companies, Agricultural Fumigation Ltd (in Auckland) and Leicesterôs 

New Zealand Ltd (in Napier), import methyl bromide into New Zealand.  

Entitlement to import methyl bromide for general use was allocated to these 

two wholesalers on the basis of their market share in 1993.  Import permits are 

issued annually and are subject to reductions as set out in the Ozone Layer 

Protection Regulations 1997. 

Transport  

3.5.4 Transport within New Zealand is by sea or road. 

3.5.5 Methyl bromide is only on-sold by the importer to MAFBNZ-accredited 

operators (the customer must present their approved handler certificate and 

controlled substance licence, if applicable
3
).  Cylinders are either picked up by 

customers or the cylinders are transported by commercial transport operators 

(sea and road).  

3.5.6 Operators must carry gas cylinders, packages of fumigant and associated 

equipment in a secure way, outside the passenger compartment of transport 

vehicles.  These cargo areas are kept well ventilated at all times and respiratory 

protective equipment (RPE) is available in the driverôs cab in case of 

emergency.  RPE is kept in a suitable container with the canister/filter in a 

sealed plastic bag to ensure it is not exposed to chemicals until needed.  

Emergency response information is also required to be carried. 

Storage 

3.5.7 Long term storage by the importer or by users is in purpose-built facilities that 

comply with New Zealand regulations.  

                                                 
3
  A person does not need a CSL licence if the aggregate quantity of the fumigants being handled is 

less than 3 kg. 



 

Reassessment of methyl bromide application November 2009 Page 31 

Disposal 

3.5.8 When cylinders have been emptied they are returned to the importer and from 

there shipped back to the manufacturer in the United States.  A deposit scheme 

for the cylinders is operated by importers to ensure a high return rate.
4
  

Use of methyl bromide  

3.5.9 Methyl bromide is used in New Zealand for QPS purposes on import and 

export goods.  Information on the range of treatment methods used in New 

Zealand has been obtained from a number of operators. This information is 

summarised in Appendix C. 

 

 

 

                                                 
4
  One of the two importers quotes a 100% return rate.  
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SECTION FOUR ï THE CURRENT CONTROLS  

REGIME  

4.1 Introduction  

4.1.1 The lifecycle and hazardous properties of methyl bromide are managed through 

a variety of regulatory controls.  These controls are prescribed as part of the 

approval of the substance under the HSNO Act and the ACVM Act, and its use 

under the Resource Management (RMA) Act 1991 and the Health and Safety 

in Employment (HSE) Act 1992. 

4.1.2 Enforcement of controls set under the Act is the responsibility of a number of 

enforcement agencies. The most relevant agencies with regard to methyl 

bromide are the Department of Labour for workplace use and Maritime New 

Zealand for use on ships. 

4.2 Hazardous Substances and New Organisms Act 1996 

4.2.1 Under the Act, the Authority sets controls on a hazardous substance at the time 

of its approval.  Methyl bromide was ñdeemedò to be approved under the Act 

by means of the Hazardous Substances (Fumigants) Transfer Notice 2004 

when it was classified as discussed in Section 3 above and HSNO controls 

applied for the first time.   

4.2.2 The HSNO controls can be broken down into those controls that manage the 

hazardous properties of the substance and those that manage the risks 

associated with its use during the lifecycle of the substance: 

 hazardous property controls are designed to manage the hazards arising 

from a substanceôs intrinsic hazardous properties, reduce the likelihood 

of unintended occurrence of the hazard, and limit the adverse effects 

arising from exposure to the hazard; 

 lifecycle controls focus on the risks arising during the lifecycle 

management of the substance and cover packaging, identification, 

emergency management, disposal, tracking, and the competency of 

people handling highly hazardous substances. 

4.2.3 The current HSNO controls are set out in Appendix G.  

4.3 Agricultural Compounds and Veterinary Medicines 

(ACVM) Act 1997 

4.3.1 Before they can be used, formulations meeting the definition of ñagricultural 

compoundò under the ACVM Act must be approved by the ACVM Group 

within the New Zealand Food Safety Authority (NZFSA).  All fumigants are 

registered under the ACVM Act and have conditions of use attached to their 

registration. The two methyl bromide products currently registered with the 

NZFSA for QPS use which are the subject of this application are AG Fume 

methyl bromide and Brima-Fume methyl bromide (see Table 1.1 above).  The 

conditions currently imposed under the ACVM Act on these two products are 

set out in Appendix H. 
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4.3.2 One of the conditions imposed under the ACVM Act (condition 37) requires 

the registrant to provide an annual summary of ñadverse eventsò to the ACVM 

Group and to immediately notify adverse events which have ñserious 

implicationsò for the continued use of the product.  ACVM Group has advised 

the Agency that no such adverse events have been reported to it in respect of 

these two products. 

4.3.3 The ACVM Act requires the supply of product information to consumers.  The 

ACVM Group imposes labelling obligations to ensure that people using the 

products have sufficient information to use products appropriately and safely, 

and that the products are truthfully identified.  The current labels for the two 

products approved by ACVM Group are also set out in Appendix H.   

4.4 Transport legislation 

4.4.1 Methyl bromide must be transported in accordance with the requirements of 

the legislation governing transport of dangerous goods, enforced by the Police 

for the New Zealand Transport Agency (NZTA). See NZS 5433:2007 

Transport of Dangerous Goods on Land and the Land Transport Rule, 

Dangerous Goods 2005.   

4.4.2 Fumigation operators are required to comply with specific requirements for the 

transport of methyl bromide.  These requirements differ depending on the 

quantities carried.  

4.4.3 As a general rule, operators are expected to carry gas cylinders, packages of 

fumigant and associated equipment in a secure way, outside the passenger 

compartment of transport vehicles.  Cargo areas should be kept well ventilated 

at all times and respiratory protective equipment (RPE) available in the driverôs 

cab in case of emergency and the driver trained in its use.  RPE must be kept in 

a suitable container with the canister/filter in a sealed plastic bag to ensure it is 

not exposed to chemicals until needed.  Emergency response information is 

also required. 

4.5 Resource Management Act (RMA) 1991 

4.5.1 The RMA provides that contaminants may only be released to air, land or 

water in accordance with a resource consent or a rule set by the regional 

council in a regional plan under the Act.  Some Regional Air Plans may require 

resource consents to be obtained for fumigation; others (such as that at 

Nelson), may allow fumigation without obtaining resource consent in 

accordance with certain standards.  Fumigation operators must be aware of the 

rules that apply in different localities and ensure that they comply with them at 

all times. 

4.5.2 Section 142 of the HSNO Act permits regional councils to impose more 

stringent requirements on the storage, use, disposal or transportation of 

hazardous substances than under HSNO, where is considered necessary for the 

purposes of the RMA.  Thus it is possible for a regional council, having regard 

to the needs of their area to set tighter exposure limits (such as TELs) for the 

use of fumigants such as methyl bromide, than those set by the Authority under 

HSNO. 
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4.6 Health and Safety in Employment (HSE) Act 1992 

4.6.1 The object of the HSE Act is to promote the prevention of harm to all people at 

work, and others in, or in the vicinity of, places of work. 

4.6.2 The Act applies to all New Zealand workplaces and places duties on 

employers, the self-employed, employees, principals and others who are in a 

position to manage or control hazards. 

4.6.3 The emphasis of the law is on the systematic management of health and safety 

at work. It requires employers and others to maintain safe working 

environments, and implement sound practice.  It recognises that successful 

health and safety management is best achieved through good faith co-operation 

in the place of work and, in particular, through the input of those doing the 

work. 

4.6.4 The Department of Labour (DoL) administers and enforces the HSE Act in 

most workplaces.  Maritime New Zealand and the Civil Aviation Authority 

administer and enforce the Act in the maritime and aviation sectors 

respectively.  New Zealand Police works with the Department of Labour to 

enforce the Act in relation to commercial vehicles.  

4.6.5 As the Act covers all people connected with places of work ï employers, 

employees, people gaining work experience, and sellers and suppliers of plant 

the self-employed, contractors and principals, visitors, volunteer workers, it has 

a key role to play in the regulation of fumigants such as methyl bromide.  The 

Pest Management Association of New Zealandôs (PMANZ) Code of Practice 

approved under the HSNO Act contains a summary of the key parts of the HSE 

Act as it applies to fumigants (see below). 

4.7 MAFBNZ Standards 

4.7.1 MAFBNZ is the government authority responsible for maintaining effective 

biosecurity standards for the movement of goods to and from New Zealand.  

Before importing or exporting, consideration needs to be given to the product 

involved and the requirements of the country it is being sent to or received 

from.  

4.7.2 Treatment must comply with MAFBNZôs fumigation standard which provides 

parameters within which fumigation treatments must occur.  This standard 

covers all fumigation types (which includes methyl bromide)
5, 6

. 

4.7.3 Additional parameters for treatments are specified in:   

 individual standards (import or export) for specific products, for 

example, the wood packaging standard (MAFBNZ 2006).  These 

standards will specify dose rates, temperature requirements and 

fumigation time; 

 the companyôs individual operating procedures which describe in detail 

how individual substances will be used. These operating procedures are 

agreed and approved by MAFBNZ; 

                                                 
5
 http://www.biosecurity.govt.nz/files/regs/stds/treatment-supplier-prog.pdf 

6
  http://www.biosecurity.govt.nz/files/regs/stds/treat-supp-req-off-treat.pdf 

http://www.biosecurity.govt.nz/regs/imports
http://www.biosecurity.govt.nz/regs/exports
http://www.biosecurity.govt.nz/files/regs/stds/treatment-supplier-prog.pdf
http://www.biosecurity.govt.nz/files/regs/stds/treat-supp-req-off-treat.pdf


 

Reassessment of methyl bromide application November 2009 Page 35 

 the various Port Companiesô Codes of Practice; 

 the Pest Management Association of New Zealandôs Code of Practice on 

The Control and Safe Use of Fumigants ((Pest Management Association 

of New Zealand (Inc) 2008)) approved by the Authority under the HSNO 

Act. 

4.7.1 Fumigators must show that they are operating within the parameters identified 

in these documents and to the prescribed efficacy and reliability measures.  

4.7.2 MAFBNZ audits each company on a regular basis.  The frequency of audit is 

based on a tiered approach where the frequency of audit is related to volume of 

treatments undertake, the risk involved and MAFBNZôs confidence in the 

operator.  On average, large operators will be audited 3 times a month. 

4.8 Pest Management Association of New Zealand 

(PMANZ) Code of Practice 

4.8.1 The HSNO Act allows for codes of practice to be approved by the Authority 

for the purpose of implementing any requirement included in controls or in 

regulations made under the Act.  In 2008, the Authority approved a Code of 

Practice on The Control and Safe Use of Fumigants (Pest Management 

Association of New Zealand (Inc) 2008).   

4.8.2 The Code provides practical guidance on fumigation, including notification 

requirements, training and supervision, monitoring methods, exposure limits 

and standards, personal protective equipment requirements and emergency 

management.  Compliance with the Code is a means of implementing the 

requirements of controls under the HSNO Act and provides a defence to a 

prosecution under the Act for failing to comply with HSNO controls.  

4.8.3 The Department of Labour states that the code demonstrates that ñbest 

practiceò for the safe management methyl bromide is best achieved by working 

with both the HSNO and the HSE Acts ñin unisonò. 

4.8.4 The Code can be inspected at the Wellington office of ERMA New Zealand 

and is available for purchase from: 

Pest Management Association of New Zealand, 

Box 31 ï 067, Lower Hutt 

Phone: 0800 472 269 

Web site: www.pmanz.co.nz 
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4.9 Summary of controls on methyl bromide 

4.9.1 The HSNO and other controls that apply to the use of methyl bromide are 

summarised in Table 4.1. 

Table 4.1  Summary of controls on methyl bromide 

Activity  Requirements Agency Legislation 

General Prevention of harm in places of 

work 

 Identification of hazards 

 Taking reasonable practical 

steps to manage hazards 

 Provide suitable PPE 

 Provide safety information 

 Provide training and 

supervision 

 Monitor health of 

employees 

DoL HSE  

Equipment  Equipment should ensure 

leakage or spillage should 

not occur 

 Standards for cylinders 

 Protective clothing and 

equipment 

ERMA/DoL* HSNO/HSE 

Storage  Segregation 

 Test certification  

ERMA/DoL HSNO 

Transport Dangerous Goods requirements Land Transport 

NZ/Police 

Land Transport Rule 

Information Methyl bromide containers must 

meet labelling requirements 

ERMA/NZFSA/DoL HSNO/ACVM 

Safety data sheets must be 

available 

ERMA/DoL HSNO/HSE 

Training  Any quantity of methyl 

bromide must be under the 

control of an approved 

handler 

 A person must have a 

controlled substances 

licence to possess methyl 

bromide 

ERMA/DoL HSNO 

Exposure limits  Workplace exposure 

standards are set by 

ERMA/DoL 

ERMA/DoL HSNO/HSE 

 Exposure limits are set for 

exposure to the environment 

ERMA/Regional 

Authorities 

HSNO 

 Tolerable exposure limits 

are set for bystanders 

ERMA/Ministry of 

Health 

HSNO 

Fumigation 

operations 

Operating procedures MAFBNZ/ERMA MAFBNZ 

Standards/HSNO/PMANZ 

Code/Port Codes 

Notification ERMA/DoL HSNO 
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Signage  ERMA/DoL HSNO 

Minimising release into 

environment 

ERMA/Regional 

authorities 

HSNO/RMA/Regional 

Air Plans 

Emergency 

Response 

Emergency response plans must 

be in place 

ERMA/DoL HSNO 

Food safety Food Residue Limits NZFSA ACVM 

Disposal Disposal requirements for 

hazardous substances 

ERMA/Regional 

authorities 

HSNO/RMA 

 
*DoL is responsible for the enforcement of the requirements set by ERMA NZ in the workplace. 
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SECTION FIVE ï RISKS, COSTS AND BENEFITS 

5.1 Introduction  

5.1.1 The assessment of the effects of methyl bromide has been undertaken with 

current controls (whether imposed under the HSNO Act or other legislation) in 

place and considers the efficacy of these controls.  The application of 

additional controls and restrictions on the current use of methyl bromide are 

treated as modifications of the baseline scenario rather than being treated as 

separate scenarios. 

5.1.2 This assessment takes into account the likelihood that exposure to methyl 

bromide will occur during the different stages of the substanceôs lifecycle, and 

the extent to which this exposure will result in adverse effects.  The assessment 

thus provides an estimate of the overall residual risk of the substance after 

taking account of the current suite of controls (refer to Appendix S for details 

of the qualitative assessment methodology). 

5.1.3 Each of the lifecycle activities listed in Table 5.1 has the potential to expose 

workers, bystanders, the general public and the environment to methyl bromide 

as indicated. 

Table 5.1: Identification of potential sources of exposure 

Lifecycle 

Activity  

Associated Source of Exposure 

Import, 

transportation 

and storage 

An incident during the import, transport or storage of methyl bromide (for 

example, a handling incident during loading/unloading or transport) 

resulting in spillage and the subsequent exposure of people or the 

environment. 

Use Exposure of users, bystanders and/or the environment to methyl bromide 

gas during fumigation operations (including ventilation) and in the 

subsequent handling of fumigated items. 

Disposal Disposal of the substance or containers or residues (for example, carbon 

filters used in recapture) resulting in release of the substance and subsequent 

exposure of people and/or the environment. 

 

5.1.4 The following assessments estimate the risks, costs and benefits (likelihoods 

and magnitudes of the effects) associated with the sources of exposure in the 

following areas: 

 human health; 

 the environment; 

 the relationship of MǕori to the environment; 

 society and communities; 

 the market economy; and  

 New Zealandôs international obligations. 



 

Reassessment of methyl bromide application November 2009 Page 39 

 

5.2 Human health and safety 

5.2.1 The following is a qualitative assessment of the risks to human health arising 

from the hazardous properties of methyl bromide and how it is used in New 

Zealand.  In support of this assessment, the Agency sought information on 

reported incidents relating to the use of the substance in New Zealand and 

overseas.  The information obtained is summarised in Appendix C. 

Identification of adverse effects on human health 

5.2.2 A review of the toxicological hazard profile and the current HSNO Class 6 and 

Class 8 classifications for methyl bromide was undertaken on behalf of the 

Agency by Dr Martin Edwards of Toxicology Consulting Limited.  Dr 

Edwardsô report is set out in Appendix D.   

5.2.3 According to the hazard classifications proposed by Dr Edwards (and adopted 

by the Agency ï see Table 3.3 above), methyl bromide exhibits toxicity by the 

oral and inhalation routes following acute (short term) exposure.  It also 

triggers hazard thresholds for skin and eye corrosivity, mutagenicity, 

reproductive/developmental toxicity and systemic target organ toxicity in the 

case of inhalation (following single and repeat exposures). 

5.2.4 Methyl bromide can affect human health if a sufficient quantity is inhaled or 

ingested or through contact with the eyes or skin.  The health effects depend on 

the amount (concentration) of the substance that a person is exposed to and the 

duration of the exposure. 

5.2.5 The main health effects in humans can be summarised as follows (Kiddle 

2007): 

 acute (or short term) exposure ï may include headaches, dizziness, 

nausea, vomiting and a range of neurological (nervous system) 

symptoms.  Effects on the respiratory system, skin, liver and kidney may 

also occur and with sufficient exposure, symptoms can include 

convulsions, coma and, in extreme cases, death; and 

 chronic (or long term) exposure ï may cause symptoms mainly related to 

the nervous system including behavioural change, headaches, visual 

disturbance, general malaise, weakness, upset gait and numbness in the 

arms and legs. 

5.2.6 The neurological effects seen in a patient after high relatively short term 

exposures are reported by Lifshitz and Gavrilov (Lifshitz 2000).  After a high 

dermal exposure, the patient developed weakness in the upper and, particularly, 

the lower limbs.  A report on the effects of exposure of nine individuals by 

Hustinx indicated two of them developed seizures (Hustinx 1993).  Exposures 

following the fumigation were estimated to have been to approximately 150 ï 

200 ppm of methyl bromide for 6 ï 8 hours.  Both of the more seriously 

affected men were undergoing rehabilitation six months later, due to on-going 

effects on the peripheral nervous system. 
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5.2.7 Two cases resulting from fumigation workers re-entering a fumigation space 

without adequate respiratory protection to open window and doors have been 

reported (Garnier, Rambourg-Schepens et al. 1996).  The concentration to 

which the men were exposed was estimated to have been 17,000 mg/m
3
 

(approximately 4,500 ppm) for almost an hour.  One of these men had a severe 

disability six months later, while the other had largely recovered.  As stated by 

Edwards (Appendix D), the concentrations of methyl bromide associated with 

particular toxic effects from human exposures are unclear, as data for the gas 

concentrations from human exposure incidents are generally not known.  The 

above reports suggest that exposures to relatively high concentrations (above 

200 ppm, 76 mg/m
3
) were not fatal; however, the estimated concentrations are 

very uncertain.  The fatal exposure concentrations for humans have been 

reported as 1,600 ï 60,000 ppm depending on the duration of exposure 

(Breeman 2009). 

5.2.8 The neurological effects seen in humans after more prolonged exposures have 

been reported (De Haro 1997).  The toxic effects include changes in visual 

acuity, muscle weakness, paresthesia, and impaired gait, which appeared to be 

only partially, and slowly, reversible. 

5.2.9 Dr Edwards reported that a study in rats demonstrated reproductive toxicity 

(primarily affecting the testes reducing fertility), after exposure for 

6 hours/day, 5 days/week for six weeks at 160 ppm.  Developmental toxicity 

(causing soft tissue abnormalities) was seen in rabbits, after exposure of 

pregnant females for 6 hours/day, 7 days/week on gestation days 7 - 19.  The 

highest level at which no adverse effects were observed (the NOAEL) for the 

developmental effect was 40 ppm. 

5.2.10 A recent investigation reported an association between exposure to methyl 

bromide in private and commercial pesticide applicators in Iowa and North 

Carolina and an increased risk of prostate cancer.  This report is discussed in 

greater detail in Appendix E.  Due to the nature of the study, the exposure 

levels of the applicators are not clearly known, but the study indicated the 

concentration of methyl bromide in the breathing zone of soil fumigators in 

North Carolina frequently exceeded the National Institute for Occupational 

Safety and Health (US NIOSH) workplace exposure standard at that time.  It 

would appear that this means the concentration during soil fumigation, in North 

Carolina, frequently exceeded 5 ppm methyl bromide. 

5.2.11 In liquid form, methyl bromide is a strong irritant and direct splash contact, 

especially if repetitive, results in a burning or tingling sensation, followed in 

severe cases by numbness and aching.  There should be no community or 

public exposure to liquid methyl bromide.  For the operator, it is important to 

prevent direct exposure of the skin to the liquid methyl bromide, such as may 

occur if the liquid is spilt so that it gets inside gloves or boots. 

Motor neurone disease and methyl bromide 

5.2.12 The Agency sought information on whether or not exposure to methyl bromide 

is associated with or causes motor neurone disease (MND) because this has 

been claimed as being caused by low level exposures to methyl bromide. 

5.2.13 The Agency notes that the toxicological mechanism by which methyl bromide 

effects the nervous system is not known.  However, there are clear indications 
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that, in the affected individuals, the effects are not comparable with those of 

MND.  The weakness and changes in gait seen following exposure to toxic 

concentrations of methyl bromide are partially reversible after acute exposures.  

The neurological condition in individuals exposed to methyl bromide does not 

appear to be progressive, whereas MND is a progressive neurological 

condition. 

5.2.14 The Agency carried out a review of environmental causes of MND and a 

summary of its findings is set out in Appendix E.  Based on the available 

information, no consistent environmental cause of MND has been identified 

and, in particular, no association between exposure to methyl bromide and the 

incidence of MND has been identified.  This is consistent with the findings of 

Dr E Kiddle in his 2005 ñclusterò investigation in relation to port workers in 

Nelson (Kiddle 2007) (see Appendix J). 

Assessment of adverse effects on human health 

5.2.15 The Agencyôs qualitative assessment takes into account the likelihood that 

exposure of people to the substance will occur during the different stages of the 

substanceôs lifecycle, and the extent to which this exposure will result in 

adverse effects. 

Import, transportation and storage 

5.2.16 As stated in Section 3, methyl bromide is imported by sea in 50 and 100 kg 

pressurised metal cylinders packed in containers and delivered direct to the 

premises of the two importers where they are removed from the shipping 

containers and stored in purpose-built storage facilities.  Transport within New 

Zealand, when it is collected by, or delivered to, MAF-accredited operators, is 

by sea or road. 

5.2.17 There is the potential for release of methyl bromide during either transport or 

storage, for example, as a result of container failure or damage, or as a result of 

an explosion following a warehouse fire.  The latter in particular, could result 

in a sudden, concentrated release of gas.   

5.2.18 In assessing the likelihood that an event of this magnitude will take place, the 

Agency has taken into account the HSNO controls that will be in place during 

these stages of the lifecycle which serve to reduce the likelihood of such an 

event occurring and also minimise the impact of such an event, should it occur.  

Methyl bromide has been in use for many years and the controls on transport 

and storage have been adequate to prevent such incidents during that time. The 

HSNO controls, which are described in more detail in Appendix G, include: 

 the Hazardous Substances (Emergency Management) Regulations 2001, 

which require that plans are in place for managing an event such as a 

spillage or leak, so as to minimise the potential impact of the event; 

 the Hazardous Substances (Compressed Gasses) Regulations 2004, 

which require that the cylinders used to hold the substance must be of a 

certain standard and fit for purpose;  

 the Hazardous Substances (Classes 6, 8 and 9 Controls) Regulations 2001 

which require that appropriate personal protective equipment (PPE) must 

be used by operators and that equipment used to handle the substance 

should ensure that leakage or spillage should not occur; and 
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 controls relating to identification, packaging, storage in transport, 

availability of information and the training of drivers. 

5.2.19 It is good practice for companies storing methyl bromide to periodically 

inspect and test for leaking cylinders; this is consistent with their duty under 

the Health and Safety in Employment Act 1992 (the HSE Act) to maintain a 

safe work environment. 

5.2.20 Compliance with these controls should minimise the likelihood that any 

spillage or leakage incident will result in adverse health and safety impacts and 

that the first response to incidents of this nature is likely to be by facility staff 

and/or emergency personnel trained in the containment and disposal of 

hazardous substances.  With the controls in place, very few individuals are 

likely to be exposed to methyl bromide during its importation, transportation 

and storage.  

5.2.21 Assuming adherence with the controls, the likelihood of an event resulting in 

moderate to major impacts is highly improbable.  Therefore, the overall level 

of risk during these stages of the lifecycle is assessed as being negligible ï low.  

This assessment pertains to the baseline scenario (continued use for 

approximately ten years) as well as short term continued use for five years. 

Use 

5.2.22 In this part of the human health risk assessment, the Agency considers the risks 

associated with the various uses of methyl bromide for QPS purposes on 

imported goods and goods for export, noting that: 

 the use of methyl bromide in New Zealand is restricted to QPS use to 

meet the requirements of either MAFBNZ or our trading partners; 

 large scale fumigation is carried out in areas where access can be 

controlled such as at ports or dedicated fumigation facilities, so that it is 

separated from the general public and from most work activities other 

than those directly involved with the fumigation operation or with ship 

loading/unloading and servicing;  

 there is the potential for post-fumigation exposures, during, for example, 

the unloading of containers of imported goods, which may be fumigated 

overseas or at the port of entry but then unloaded at the importerôs 

warehouse; 

 accidental workplace exposure
7
 is the most common cause of methyl 

bromide toxicity. However, due to the nature of the substance and 

variability of atmospheric conditions, exposure outside the immediate 

area may occur and is considered below (Schep 2007). 

5.2.23 The Agency has been provided with a number of monitoring reports relating to 

a range of fumigation operations carried out mainly at Wellington and Picton 

ports and these have been reviewed and summarised by Dr B Graham of 

Graham Environmental Consulting Limited.  Dr Grahamôs report is set out in 

full in Appendix I  and concludes that different use patterns for methyl bromide 

                                                 
7
  Dickerson & Horvath, 1994, Wheather, 1966 quoted by Schep, 2007 note that such exposure may be 

as a result of inadequate airway protection, the absence of skin cover or leakage through protective 

clothing, incorrect use of safety equipment, contamination of adjoining sites after release of methyl 

bromide or exposure to remaining pockets of the gas following fumigation. 
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are associated with different emission patterns.  The differences are 

summarised in the following extract from Dr Grahamôs report:  

The Wellington and Picton monitoring reports are especially helpful in 

developing an overall picture of methyl bromide releases from fumigation, 

which can be summarised as follows: 

1. The MeBr gas concentrations used for fumigation are of the order of 

tens of thousands of ppm, however at the time of release these are 

more typically only a few thousand ppm.  Once released, the gases 

diffuse into the surrounding air, with a corresponding fall-off in 

concentrations with increasing distance from the source.   

2. The initial releases from the fumigation of logs under tarpaulins occur 

within the first 5 minutes or so, after tarpaulin removal, followed by 

continuing releases over the following hours, but at much lower rates, 

as the residual gases diffuse out of the gaps between logs and also 

from within the treated material. 

3. The fall-off with distance is clearly illustrated by the following 

maximum hourly-average methyl bromide concentrations recorded 

during the ventilation stages of several log fumigation exercises under 

tarpaulins:  

a. 25m away: 1.5 and 5.4 ppm 

b. 50 to 75m away: <0.01 to 0.19 ppm 

c. 100m or more away: <0.01 to 0.04 ppm. 

4. The pattern of releases from shipping containers fumigated under 

tarpaulins should be generally similar to those noted above for logs, 

although the fumigant quantities are usually lower.  The highest 

hourly-average methyl bromide concentrations reported from 4 

separate container fumigation exercises was 0.41 ppm, at 25m away 

and 0.08 ppm at 50m.  All results for 100m or more away were <0.01 

ppm. 

5. The quantities of methyl bromide used for treatment of logs inside 

shipsô holds are usually much greater than for other methods.  The 

rates of release from hold ventilation can be controlled, to some 

extent, by a staged approach to opening the holds.  The greatest rates 

of release occur when the holds are fully opened, but there can also be 

continuing releases for many hours after this stage, as the gases 

diffuse out from the void spaces between logs and also from within the 

logs. 

6. The maximum hourly-average methyl bromide concentrations 

recorded at various distances from the ventilation of ships holds were 

as follows: 

a. 11 and 16m away from the edge of a hold: 4.2 and 8.4 ppm 

b. 50m away from a hold: 0.04 ppm 

c. 100m to 500m away: most results were close to zero, but with 3 

exceptions ï results of 0.25ppm and 1.35 ppm recorded on 

separate occasions at Wellington, and a result of 0.38 ppm at 

Picton.  The highest Wellington result was attributed to rapid 

opening of the shipôs holds. 

5.2.24 The Agencyôs human health risk assessment focuses on the use patterns most 

likely to give rise to higher emissions of methyl bromide due to the quantity of 

the substance used and the way the material is used or the fumigation is 

ventilated.  As set out in Dr Grahamôs report, more rapid release of the gas is 



 

Reassessment of methyl bromide application November 2009 Page 44 

likely from fumigations under cover (tarpaulin) resulting in high initial 

concentrations that fall off rapidly over time.  By comparison, the releases from 

shipsô holds extend over much longer periods of time because of the relatively 

low ventilation rates and the much greater quantities of methyl bromide used. 

5.2.25 These two use patterns are considered to carry higher risks compared to other 

applications, such as shipping container fumigations under tarpaulins, or 

fumigation of goods inside a fumigation cell.  Although fumigation in cells and 

shipping containers (such as at Auckland airport) may be more frequent, the 

quantity of gas in each case is lower than for other fumigations and, in the case 

of fumigation cells, gas is ventilated (by pumping) prior to opening.  The 

human exposure risks from these operations are lower than for fumigations of 

logs under tarpaulins and shipsô holds. 

5.2.26 Another activity is the unloading of containers of imported goods after 

fumigation.  This may be done at a different location from the fumigation site, 

for example, at the importerôs warehouse where there may be less awareness of 

the risks than at regular or dedicated fumigation facilities. 

5.2.27 The human health risks have therefore been assessed for the following: 

 effects on users/operators;  

 effects on occupational bystanders, including persons unloading 

fumigated goods; 

 effects on non-occupational bystanders/members of the public who may 

be exposed to methyl bromide when it is used in fumigation operations. 

Operator exposure  

5.2.28 The operations that involve the greatest chance of exposure are: 

 methyl bromide fumigation of goods (release of methyl bromide gas and 

volatilisation of the liquid into the goods to be fumigated whether under 

sheets, in the holds of ships, in shipping containers, or in a fumigation 

cell); 

 when the fumigation is checked for leaks and any release points are 

sealed to the extent possible (this should not be necessary routinely for a 

fumigation cell);  

 unintentional releases during fumigation ï for example, if tarpaulins are 

disturbed by wind, or gas escapes from a shipôs hold due to inadequate 

sealing of all vents; and 

 when the fumigation is ventilated by the removal of tarpaulins, the 

opening of the holds (ship), or doors (shipping containers), which may 

occur in stages over a period of time. 

5.2.29 Of these, ventilation poses the greatest risk of human exposure.   

5.2.30 In considering the risks to operators (i.e. those who actually undertake the 

fumigation), the Agency has assumed that the existing HSNO controls will be 

adhered to.  Of particular relevance, in terms of protecting operator health and 

safety at this stage of the lifecycle, are the controls which require that the 

substance must be in the possession of the holder of a controlled substance 

licence (CSL) (who must also be an approved handler), and that people 

working under the supervision of the CSL holder will have been given 
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intensive training and supervision and will employ appropriate PPE (including 

RPE) and equipment which ensures that the substance is applied in the manner 

intended, without leakage.   

5.2.31 These controls should ensure that it is very unlikely that operators will be 

exposed to methyl bromide during this stage of the lifecycle.  In addition, it 

notes that the procedures for safe fumigation are well established and have 

been the subject of Codes of Practice for many years.  The current HSNO 

approved Code of Practice (the PMANZ Code referred to in Section 4.8), 

explains the difference between the ñfumigationò area and the ñriskò area 

(where only operational staff may enter) and the need to use PPE (in particular, 

RPE) when there is a possibility of concentrations of methyl bromide in excess 

of the Workplace Exposure Standard (WES) value.  Some port companies 

apply a 5m exclusion zone for 16ï24 hours when applying the gas to a 

container and a downwind exclusion zone of 20m when venting from 

containers (PrimePort Timaru ; Port of Napier 2008). 

5.2.32 The PMANZ Code includes a procedure for testing the air concentration before 

it is established that the RPE can be removed and this clearance procedure 

must be rigorously adhered to.  However, the exclusion zones currently applied 

may need to be reviewed in the light of the Agencyôs proposals for revisions to 

WES and TEL values.   

5.2.33 New Zealandôs main provider of bulk and container fumigation services, 
Genera Limited, carries out regular, approximately 6 monthly, blood tests of 

operational staff for plasma inorganic bromide levels.  The Agency has been 

informed by Genera that it is rare for the results to exceed the normal range for 

an unexposed person (0-20 mg/L) (Genera Limited 2009).  In the rare cases 

where a higher value is found repeat testing is done, although dietary bromide 

sources can raise values and need to be excluded.  DoL has not established a 

biological exposure index (BEI)
8
 for methyl bromide, so the Agency is unsure 

of the usefulness of serum bromide monitoring to assess methyl bromide 

exposures (Department of Labour 2002).  Literature sources indicate that raised 

serum bromide levels, while indicative of exposure, do not correlate with 

severity of poisoning after acute exposures and that drugs containing bromide 

may contribute to raised serum bromide (Hustinx 1993; Schep 2007). 

5.2.34 Genera has developed cover-roller equipment which allows covers to be laid 

over and removed from large log and timber stacks (when the highest gas 

quantities are used) without the need for workers to climb over them.  In 

Generaôs view, this greatly reduces the potential for operator exposure during 

these operations (Genera Limited 2009). 

5.2.35 Should operator exposure occur as a result of failure to adhere to the controls, 

the Agency considers that the potential adverse effects may be major in 

magnitude.  This assessment is made based on the potential for exposure to 

methyl bromide at the concentrations present to cause significant irreversible 

adverse effects or death. If the controls are adhered to, the Agency considers 

that it is very unlikely that operator exposure will occur and result in adverse 

                                                 
8
 BEI- represent the level of determinant that are most likely to be observed in specimens collected from a 

healthy worker who has been exposed to a chemical to the same extent as a worker with inhalation 

exposure to the WES. 
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effects during this stage of the substanceôs lifecycle.  This assessment is 

appropriate on the grounds that a number of failures would need to occur in 

order for operators to be exposed during use (on the basis that even if an 

operator failed to use RPE, or the RPE itself failed, this would be due to 

failures in such things as training and checking equipment).  The Agency has 

not identified additional controls to address these risks, but notes that improved 

training and supervision of staff would reduce them. 

5.2.36 Given the magnitude of the potential adverse effects and taking into account 

the likelihood that these potential effects may occur, the Agency considers the 

overall risks to operators during use may be described as low.  This assessment 

applies to the 5 and 10 year continued use scenarios. 

Bystanders ï occupational  

5.2.37 This section considers the risks to occupational staff working in the vicinity of 

the fumigation and persons who may be unloading fumigated goods at the 

fumigation site or at a remote location. 

5.2.38 The exposure risks for bystanders arise from the release of methyl bromide 

either during or after application and the potential for the gas to drift or be 

blown beyond the operational area.  When considering bystandersô exposure, 

the risks from both a short term (acute) exposure and a long term (chronic) 

exposure must be assessed. 

5.2.39 Occupational bystanders could potentially be at a higher risk than the operators 

as they will not be wearing PPE/RPE.  The signage and access restrictions 

relating to the ñrisk areaò defined in the PMANZ Code that apply are also 

noted. However, based on some of the data reviewed by the Agency, the 

occupational bystander may not always be far enough away from the 

fumigation to be adequately protected in all circumstances, particularly if the 

occupational bystander is working downwind of the fumigation site.  The 

occupational bystander therefore needs to be far enough away to prevent 

exposures to methyl bromide above the WES values,  

5.2.40 For log fumigations under tarpaulins, the monitoring results at CentrePort 

(Wellington) reviewed by Dr Graham indicate that maximum hourly average 

values of 1.5 and 5.4 ppm were recorded on two occasions 25m away in a 

downwind direction from the fumigation during ventilation (see Appendix I).  

These could be thought of as representing worst case situations. The results are 

not insignificant when compared against the current WES (TWA 8-hour limit) 

of 5 ppm, and the proposed WES (TWA 8-hour limit) of 1 ppm. Similar risks 

may also apply for shipping container and most in-hold fumigations.  These 

data raise an element of uncertainty as they indicate that gas concentrations 

can, at least on some occasions, exceed the control values likely to be put in 

place.  However, the Agency considers that with careful adherence to the 

existing and additional proposed controls, such exceedances can be avoided. 

5.2.41 Some New Zealand ports have restrictions on the timing of ventilation so that it 

occurs outside normal working hours when occupational bystanders are 

unlikely to be present (for example, at night).  If this approach is not able to be 

applied, monitoring of the occupational bystander exposures should be 

undertaken.  The assessment should be against the current (or revised) WES 
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TWA and assessed on the basis of the exposure of the occupational bystander 

on the day of the fumigation.   

5.2.42 Under the HSE Act it is the responsibility of the employer to ensure that the 

worker is not exposed to a concentration which generates a health risk.  It is not 

practical or appropriate in the Agencyôs view, that PPE/RPE should be used to 

protect such a non-fumigation worker during, for example, loading/unloading 

or servicing of an adjacent vessel.  Indeed, as Genera points out in its 

submission to DoL on the proposed change to the WES value, such equipment 

is ñunsuitable for use for routine or continuous operationsò as it can restrict 

vision to a degree which is dangerous for work in a port environment (Genera 

Limited 2009).  

5.2.43 It is possible that workers (who are occupational bystanders) may be exposed 

to methyl bromide when unloading a shipping container either at the 

fumigation location or at a remote location.  This has not been assessed 

quantitatively, because there are no exposure data available.  The exposure 

arises because there may be subsequent gas accumulation inside the container 

due to out-gassing from the treated goods after the container has been 

ventilated.  This is likely to depend on the nature of the goods fumigated, the 

dose level and length of ventilation before clearance is given.  A small number 

of instances of overseas workers suffering adverse effects in these 

circumstances are noted in Appendix C. 

5.2.44 Particularly important for protecting workers (occupational bystanders) who 

are carrying out unloading is the requirement for the containers to be 

adequately ventilated prior to being released from the fumigation facility.  All 

operators must ensure that adequate ventilation has occurred before 

unprotected individuals (individuals not wearing PPE) are exposed to the 

goods. This is set out in the PMANZ Code.   

5.2.45 It is expected that exposures will be low because any exposure will only take 

place after ventilation of the container and clearance has been given by the 

operator.  It is good practice that the container not be released unless 

monitoring confirms that the container is safe for persons who are handling the 

goods after clearance.  Monitoring can be done by using a Photo Ionisation 

Detector (PID monitor) with a probe attachment which can be inserted through 

the container door seal.  This situation should be adequately covered by 

employer responsibilities under the HSE Act to ensure that workers are not 

exposed to gas concentrations which would pose a health risk. 

5.2.46 Should occupational bystander exposure occur as a result of failure to adhere to 

the controls, the Agency considers that the potential adverse effects may be 

moderate in magnitude.  This assessment is based on the potential for exposure 

to cause minor irreversible adverse effects on individuals.  The reason the risk 

estimate is lower for the occupational bystander than for the operator 

(fumigation staff) is that occupational bystanders should be outside the 

fumigation and the risk area (as defined in the PMANZ Code), so that the 

concentrations of gas to which they are likely to be exposed are lower. 

5.2.47 If the controls are adhered to, the Agency considers that it is highly improbable 

that occupational bystander exposure will occur and result in adverse effects 

during this stage of the substanceôs lifecycle.  This assessment is appropriate 

on the basis that a number of failures would need to occur in order for such 
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persons to be exposed during use.  However, the extent to which the distances 

established as the ñrisk areaò in the PMANZ Code are sufficient to ensure the 

occupational bystander is protected will need to be reviewed particularly if 

DoLôs proposal to lower the WES value for methyl bromide is approved (see 

Section 6 below).  The Agency has not identified additional controls to address 

these risks, but notes that improved training and supervision of staff would 

reduce them. 

5.2.48 Given the magnitude of the potential adverse effects and taking into account 

the likelihood that these potential effects may occur, the Agency considers the 

overall risks to occupational bystanders during use may be described as 

negligible.  This assessment applies to the 5 and 10 year continued use 

scenarios. 

Bystanders ï non-occupational 

5.2.49 As is the case for the occupational bystander, the risks to non-occupational 

bystanders arise, in most cases, from the gas drifting beyond the site boundary, 

particularly during venting.  The non-occupational bystander is most likely to 

be further away from the fumigation site than an occupational bystander. 

5.2.50 In recognition of the fact that some bystanders may live in an area which, on 

some occasions, is downwind of a fumigation area, the Agency expects that the 

locations selected by companies for carrying out fumigation will take account 

of the following factors in order to minimise any actual or potential exposure 

of non-occupational bystanders: 

 the location and proximity of the site (including local topography) in 

relation to the nearest residential locations, and workplaces (i.e. avoid 

places where bystanders are likely to be for an extended period); and 

 the prevailing wind direction (selecting a fumigation location where the 

prevailing wind direction is not toward a potentially exposed population). 

5.2.51 When carrying out a fumigation operation, the site owner/occupier needs to 

ensure that no visitors can enter the appropriate buffer zone (see the proposal 

for mandating buffer zones in Section 6). 

5.2.52 This aspect of the human health risk assessment, therefore, needs to address 

both temporary (transient) bystanders and more permanent bystanders, such as 

local residents. 

5.2.53 The available environmental monitoring data from New Zealand ports are 

considered sufficient for the purposes of this risk assessment. No atmospheric 

dispersion modelling of potential exposure to non-occupational bystanders from 

methyl bromide has been undertaken for the purposes of this reassessment.  

Quantifying the emissions in terms of their geometry and releases over time for 

some fumigation methods is not straightforward.  For example, emissions 

released when a cover is removed from a stack of logs are very different to those 

from a point source such as a venting stack, which has a small area and from 

which emissions can be controlled over time.  For the Agency to have carried out 

atmospheric dispersion modelling for the purpose of this reassessment, it would 

have needed estimates of emissions from these irregular shaped sources over 

time.  The Agency is unaware of any published scientific studies which have 

quantified these emissions. 
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5.2.54 Some members of the public lack confidence that monitoring can provide a 

true picture of the whereabouts and levels of methyl bromide emissions in the 

vicinity of fumigations, particularly following venting.  In the course of 

preparing this application, residents living in close proximity to port operations 

have expressed the view that they would like to see air dispersion modelling 

undertaken in order to have greater confidence that they are not at risk of 

exposure from methyl bromide emissions.  However, for most situations, actual 

measurements of gas concentrations give an objective measure of the gas 

concentration for a particular operation provided the monitoring equipment is 

performing to specification, the monitoring devices are located appropriately at 

a downwind position where the non-occupational bystander might be exposed 

and the measurements are made to cover the period when detectable 

concentrations of methyl bromide are likely to be present.  Monitoring needs to 

be maintained until methyl bromide gas levels are no longer detectable.   

5.2.55 As with other aspects of this human health risk assessment, risks to bystanders 

are assessed assuming compliance with the current HSNO controls.  One key 

control is the TEL currently set under HSNO at 0.005 mg/m
3
 for chronic 

exposure (which equates to 0.0013 ppm).  This chronic level has been derived 

as a value which would protect a person exposed at that concentration of 

methyl bromide over their lifetime.  It is a concentration of methyl bromide in 

air below which no adverse effect on human health is expected.  The Agency 

considers an averaging time of one year is appropriate. 

5.2.56 TELs are developed from studies of humans and animals following a process to 

ensure that they protect the most sensitive people in the general population.  

The way in which the most sensitive target is protected is by the application of 

uncertainty factors, based on international practice. 

5.2.57 The current TEL was amended by the Authority in 2007 at the time of the 

hearing of the appeal into the Nelson City Council Air Quality Plan under the 

RMA, when the Ministry of Health drew attention to uncertainty as to whether 

the limit included a time weighting or was effectively a ceiling limit.  The 

Agencyôs interpretation of the amendment under section 67A of the Act is that 

the level is based on annual average exposure, i.e. chronic exposure. 

5.2.58 However, one of the issues with non-occupational bystander exposure to 

methyl bromide in the vicinity of port fumigation operations is that any 

exposure will be for a relatively short period of time.  It is therefore necessary 

as part of this risk assessment to consider the need for a ñdualò system of acute 

and chronic limits and for an acute TEL
9
 to be set which takes account of short 

term/peaking exposure in order to protect such bystanders.   

                                                 
9
 The acute 24-hour TEL (called the acute reference concentration by Edwards ï Appendix D) has been 

derived from developmental studies, indicating that the most sensitive effect from acute exposure to 

methyl bromide is developmental effects in offspring of exposed pregnant rabbits.  When releases of 

methyl bromide cause concentrations above the acute 24-hour TEL (consistently for a 24-hour period), 

there may be the risk of developmental effects in the unborn child resulting from occupational and non-

occupational exposure of pregnant women.  The Agency notes that uncertainty factors are used to allow 

for the uncertainty associated with the human sensitivity to this effect of methyl bromide and concludes 

that, provided the acute 24-hour TEL is complied with, protection from this acute developmental effect of 
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5.2.59 Informally, some New Zealand ports are already monitoring for emissions of 

methyl bromide at the port boundary against an acute TEL of 1 ppm 

(3.9 mg/m
3
)
 
(averaged over 1 hour) based on the California EPA acute 

reference exposure level (REL). 

5.2.60 The Agency proposes that the Authority set a 1-hour TEL based on the 

California EPA value of 1 ppm (3.9 mg/m
3
) to ensure bystanders are protected 

against emissions over a shorter period. 

5.2.61 The Agency also proposes that the Authority set an acute 24-hour TEL that is 

consistent with that proposed by the US EPA (see Dr Edwardsô report in 

Appendix D).  The acute 24-hour TEL proposed by Dr Edwards is 330 ppb 

(0.33 ppm) which is equivalent to 1.3 mg/m
3
.  The reason for the difference 

from the California EPA value is that Dr Edwardsô value is for a 24-hour 

exposure, whereas the California EPA value is for a
 
1-hour exposure. 

5.2.62 As reported by Dr Graham, monitoring at ports shows that the methyl bromide 

concentrations detected 100m or more away are usually very low (ca. < 0.1 ppm, 

1-hour average).  These monitoring data suggest that in most cases, the average 

exposures over periods of 24-hours or annually, 100m or more away from the 

fumigation site would be well below the current HSNO chronic TEL and the 

proposed 24-hour TEL, primarily because the average takes into account the 

periods during which no fumigation is carried out and no venting is occurring. 

5.2.63 However, higher results have been recorded on some occasions.  For example, 

results of 1 ppm and above were recorded at the site boundaries during 10% of 

all fumigations carried out at CentrePort (Wellington) between March 2008 and 

July 2009.  These data raise an element of uncertainty as they indicate that gas 

concentrations can, at least on some occasions, exceed the control values likely 

to be put in place.  While, through adherence to the current and additional 

proposed controls such values can be avoided, the Agency considers that 

monitoring should be undertaken by, or on behalf of, the fumigation company, 

so it can demonstrate that the fumigation practice is able to prevent gas 

concentrations in excess of the proposed acute and chronic TELs. 

5.2.64 Accordingly, the Agency proposes, as an additional control (see Sections 6 and 

9) that appropriate air quality monitoring is carried out for all types of 

fumigation to assess the potential exposures of these population groups to 

ensure that exposures are below the recommended acute and chronic TELs.  

Monitoring of shipping container, tarpaulin enclosure and ship hold 

fumigations should adhere to the eventual final version of the STIMBR Methyl 

Bromide ï Ambient Air Monitoring Protocol (for further details see Appendix 

P). The same monitoring will be relevant to ñspecialò classes of bystanders 

who may be passing through an area, for example, in a camper van parked 

overnight near a port. 

5.2.65 Monitoring against the chronic TEL should be done by averaging the available 

acute data for all fumigations carried out over a 6 month period.  There is no 

expectation that continuous monitoring for the gas will be done, primarily 

                                                                                                                                               

methyl bromide should be achieved. The acute 1-hour TEL is derived to protect the bystander from short 

term neurological effects: anorexia, nausea, and headache. 
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because the chronic TEL is below the limit of detection for methyl bromide in 

air.  The calculation of a 6 month average can only be meaningful if the 

assumption is made that the methyl bromide concentration is zero when no 

monitoring is being done.  Therefore, acute monitoring must be carried out to 

cover the period during which any detectable level of methyl bromide is likely 

at the monitoring location, and must cover the period during the fumigation 

until the end of the ventilation period.  The 6 month average incorporates the 

monitoring from all fumigation operations over the period, and can be 

compared to the chronic TEL.  The Agency proposes a 6 month average, 

because fumigation is likely to be seasonal and this will allow the results of one 

seasonôs activity to be reported on to interested parties, before the subsequent 

seasonôs fumigation commences.  A 6 month average is preferable to a 1 year 

time frame, as it provides the opportunity to review previous performance in a 

timely fashion. 

5.2.66 The Agency also proposes a buffer zone be put in place in a downwind 

direction to locations at which non-occupational bystanders may be located.  

The buffer zone has been estimated as the distance at which the 1 hour and 24 

hour TELs are not exceeded.  The buffer zone is not intended to apply to 

occupational bystanders as such persons may be inside the buffer zone.  The 

appropriate criterion for protection of the occupational bystanders is the WES 

value. 

5.2.67 In summary, should non-occupational bystander exposure occur as a result of 

failure to adhere to the controls, the Agency considers that the potential 

adverse effects may be at worst moderate in magnitude.  This assessment is 

based on the potential for exposure to cause minor irreversible adverse effects 

on individuals, although such an outcome is less likely than for the 

occupational bystander, as the person is likely to be further away. 

5.2.68 As the controls are considered sufficient to exposure, it is highly improbable 

that non-occupational bystander exposure will occur and result in adverse 

effects during this stage of the substanceôs lifecycle.  This assessment is 

appropriate on the grounds that a number of controls failures would need to 

occur in order for such persons to be exposed during use.   

5.2.69 Given the magnitude of the potential adverse effects and taking into account 

the likelihood that these potential effects may occur, the Agency considers the 

overall risks to non-occupational bystanders during use may be described as 

negligible.  This assessment applies to the 5 and 10 year continued use 

scenarios.  

Overall conclusion ï non-occupational bystanders 

5.2.70 The Agency concludes that, from an acute exposure perspective, the risks to 

non-occupational bystanders are negligible providing the controls are adhered 

to. On this basis, the Agency considers that operators must establish buffer 

zones and undertake appropriate monitoring to provide assurance that the 

controls in place are being successfully adhered to. 

5.2.71 In relation to long term (chronic) exposures to the fumigant, the Agency 

concludes that, due to the intermittent nature of the operations and the distance 

exposed persons are away from the fumigation site, it is not likely that non-

occupational bystander exposure would exceed the chronic reference 
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concentrations, which are set at levels below those likely to cause any adverse 

effects. 

5.2.72 The Agency has concluded it is appropriate to add an acute TEL as an 

additional control, recognising that shorter exposures to higher concentrations 

need to be managed as well as longer term exposures to lower concentrations. 

5.2.73 The Agency has also proposed the establishment of buffer zones and 

mandating monitoring as additional controls to further minimise the risks to the 

non-occupational bystander (see Section 6). 

5.2.74 The Agency has carefully considered the option of recommending an 

additional control for recapture of methyl bromide.  However, in assessing the 

effects of this possible control, the Agency notes that the existing controls 

result in negligible effects at a national level. Therefore, there is not a valid 

reason for imposing such an additional control on the basis of the identified 

risks to human health. Nevertheless, air quality plans for specific areas 

introduced under the RMA may result in recapture being required in specific 

locations in future. Further discussion on recapture is set out in Section 8. 

Disposal 

5.2.75 Disposal of methyl bromide is not usually required as the substance is released 

to the atmosphere after use.  Disposal of empty containers is mostly by 

recycling and re-use, but old containers will need to be emptied and destroyed. 

5.2.76 An exception to the release of methyl bromide to the atmosphere applies in 

Nelson.  The Port of Nelson uses activated carbon to capture the methyl 

bromide so that most of the fumigant is not released to the atmosphere at the 

time of ventilation.  This produces carbon contaminated with methyl bromide 

which needs to be disposed of, currently by disposal at approved landfill sites.   

5.2.77 The Agency understands that the methyl bromide is very strongly adsorbed to 

the carbon so this also protects the environment. The methyl bromide may be 

very gradually released from the carbon over time, and hence escape to 

atmosphere.  However, it will also be subject to hydrolysis in the presence of 

moisture.  On balance, any releases to the environment are expected to be 

minimal.  The Agency considers that disposal in an appropriately engineered 

and approved landfill is sufficient to protect both users and bystanders from the 

slow release of gas from the waste.  

5.2.78 The magnitude of the adverse effects from disposal (directly on human health 

and safety) is assessed as minor.  The likelihood has been assessed as highly 

improbable.  Therefore, overall, the human health risks associated with the 

disposal stage of the lifecycle are assessed as being negligible on the basis that 

responsible disposal of empty containers by the user will occur and that proper 

disposal to landfill of methyl bromide adsorbed to carbon following recapture 

will protect workers and bystanders. 
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Summary and approach to risk 

5.2.79 Table 5.2 below summarises the Agencyôs assessment of the risks to human 

health and safety throughout the lifecycle of methyl bromide. 

Table 5.2:  Level of risk of methyl bromide to human health and safety 

Lifecycle Stage Potential Adverse Effects 

Magnitude 

of Adverse 

Effects 

Likelihood of 

Adverse Effect 

Occurri ng Level of Risk 

Import, transport or 

storage 

Reversible effects from a 

single, limited exposure 

including skin or eye 

irritation. 

Serious central or peripheral 

nervous system damage and 

to other organs (heart, 

kidney) from very high 

exposures, which may be 

irreversible and may be 

fatal. 

Irreversible effects from 

chronic exposure or a single 

sub-lethal exposure. 

Moderate ï 

Major 

Highly 

improbable  

Negligible ï 

Low 

Use ï operators Major Very Unlikely Low 

Use ï occupational 

bystanders 

Moderate Highly 

improbable 

Negligible 

Use ï non-

occupational 

bystanders/public 

Moderate Highly 

improbable 

Negligible 

Disposal Minor Highly 

improbable 

Negligible 

5.2.80 In reaching these risk level conclusions, greater attention has been given to the 

higher risk fumigation scenarios (such as log and ship fumigations). This will 

tend to overestimate the risk for other types of fumigation (such as shipping 

container and fumigation cell operations).  Nevertheless, reliance on the 

controls is necessary in order for the non-negligible risks to be considered 

acceptable.  The Agency considers that monitoring requirements should be 

introduced to provide assurance that the appropriate controls are being adhered 

to throughout the substanceôs lifecycle.  Buffer zones are also proposed to 

increase protection for the non-occupational bystander.  These additional 

controls are discussed in Section 6. 

5.2.81 Taking into account the proposed additional controls to protect bystanders, the 

only remaining significant risk to human health from the continued use of 

methyl bromide for approximately ten years or a phaseïout of use over five 

years is the potential for acute adverse effects on the health of operators if 

controls are not adhered to.  These risks to individuals are partly voluntary and 

partly involuntary and may have long term and irreversible outcomes.  

Therefore the Agency proposes adopting a cautious approach and has made 

recommendations relating to the use of PPE (including RPE). 

Identification of benefits 

5.2.82 The destruction of vermin in foodstuffs and the elimination of some forestry 

pests, such as red fire ants, are beneficial to human health. However, these 

benefits are common to other fumigants and the Agency has not identified any 

significant beneficial effects on human health from the use of methyl bromide.  



 

Reassessment of methyl bromide application November 2009 Page 54 

Overall evaluation of effects on human health 

5.2.83 Given the lack of significant benefits to human health, the risks associated with 

the use of methyl bromide clearly outweigh the benefits.   
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5.3 Environment  

Identification of adverse environmental effects 

5.3.1 At all steps in the lifecycle there is potential for methyl bromide to impact on 

the natural environment. 

5.3.2 However, the use of methyl bromide as a space fumigant will not result in 

direct exposure of plants, terrestrial or aquatic organisms.  Only indirect effects 

resulting from accidents may occur.  For instance, terrestrial vertebrates and 

invertebrates may be at risk from leaks during use or through venting of methyl 

bromide from treated spaces in the same way as bystanders. However, there is 

lit tle or no information on direct effects resulting from incidents/spills of 

methyl bromide in New Zealand and no data on the effects of any incidents on 

the environment. 

5.3.3 Methyl bromide used as a soil fumigant in the appropriate concentrations will , 

as intended, eradicate all organisms in the soil environment. However, this 

reassessment does not address the risks associated with soil fumigation but is 

restricted to the QPS use of methyl bromide.  

5.3.4 Methyl bromide is a powerful ozone-depleting substance.  Concerns about the 

depletion of the ozone layer exist, because the ozone layer reduces the amount 

of harmful ultraviolet (UV) radiation that reaches the Earth.  Any significant 

change to this layer can have consequences for human health and the 

environment and will have further impacts on agriculture.  Effects for 

terrestrial ecosystems include possible damaging effects for plants and 

microbes, but these organisms also have protective and repair processes.  

Terrestrial ecosystem responses to increases in UV are primarily in interactions 

among species rather than in the performance of individual species.  Effects on 

aquatic ecosystems include possible adverse effects on the growth, 

photosynthesis and reproduction of phytoplankton, thus affecting the food web 

(Velders, Slaper et al. 2000). 

5.3.5 The Agency has also identified and assessed the risk to the environment posed 

by the disposal to landfill of saturated activated carbon following recapture of 

methyl bromide as at Port of Nelson. 

Assessment of adverse environmental effects 

5.3.6 Valued terrestrial vertebrates and invertebrates are unlikely to be found in the 

surroundings of a treated building/container where methyl bromide will be 

vented.  Furthermore, methyl bromide will quickly volatilise and dissipate in 

the atmosphere.  Because the likelihood of exposure is so low, the direct risks 

to terrestrial vertebrates and invertebrates are considered to be negligible. 

5.3.7 Similarly, due to a lack of direct exposure to aquatic organisms or direct 

contamination of surface water the direct risks to aquatic organisms are 

considered to be negligible.  

5.3.8 The adverse effect of methyl bromide on the environment as an ozone-

depleting substance is significant.  A thinner ozone layer results immediately in 
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an increase of UV radiation at ground level, which can lead to a variety of 

adverse effects on aquatic and terrestrial ecosystems and the food chain.  Under 

the baseline scenario of continued but reducing use over the medium term the 

marginal (additional) effect of the limited amount of methyl bromide use in 

New Zealand on the environment is not considered to be significant.  

5.3.9 If there were an immediate ban on the use of methyl bromide there would be 

potentially significant risks to the New Zealand agricultural sector and natural 

ecosystems from an increased probability of biosecurity incursion and 

consequential loss of production value.  

Disposal to landfill  

5.3.10 After recapture of residual methyl bromide from specially fitted containers at 

Port Nelson, the saturated activated carbon is disposed of by burial in a 

registered landfill site.  The saturated activated carbon is put in hessian sacks, 

which are placed in a prepared bed in the landfill site and overlaid with soil. 

5.3.11 From consideration of data on the environmental fate and behavior of methyl 

bromide (set out in Appendix F), activated carbon saturated with methyl 

bromide is only stable when it is kept at low temperature and under dry 

conditions.  Under landfill conditions, the primary mechanism for degradation 

of methyl bromide in the saturated activated carbon into methanol and bromide 

is hydrolysis.  The rate of hydrolysis is higher at higher temperatures (Gan, 

Anderson et al. 1995).  

5.3.12 Methanol is readily and rapidly degraded in a wide variety of environmental 

media and has low bioconcentration and low toxicity (World Health 

Organisation).  Although methanol has the potential to leach into groundwater, 

significant contamination is unlikely given the rapid rate of biodegradation 

(Environmental Health & Safety).  The ecotoxicity of the degradation products 

is less than the ecotoxicity of the parent compound methyl bromide.  

5.3.13 Alternative pathways of degradation of methyl bromide in soil are a reaction 

with soil organic matter and microbial degradation.  In organic-matter-rich 

soils degradation is more rapid than in organic-matter-poor soils. 

5.3.14 Overall, given the rapid degradation of methyl bromide absorbed onto 

activated carbon, the Agency considers the risks to the environment from 

disposal to a properly engineered and approved landfill site to be negligible. 

Identification of benefits to the environment 

5.3.15 The Agency identified beneficial or positive effects to agricultural production 

systems and natural ecosystems.  Methyl bromide is used to remove pests from 

imported items to reduce the risks associated with the establishment of pests 

and diseases.  

Assessment of benefits to the environment 

5.3.16 The impact of the introduction and establishment of an exotic pest/disease 

could have a major effect on the profitability of the agricultural production 

system and natural ecosystems.  According to a study about the impact of the 

exotic pest Nectria on the forest the disease reduces the production capability 

which could lower forestry earnings significantly depending on the area 

affected.  However, even more important is the risk of trade measures by the 
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main importers or a ban on New Zealandôs products (Turner 2007).  To avoid 

ñdouble countingò of the beneficial effects, these matters are assessed in 

Section 6. 

Overall evaluation of environmental effects 

5.3.17 In terms of the baseline scenario, the Agency considers that normal use of 

methyl bromide as a space fumigant will not result in direct exposure of plants, 

terrestrial or aquatic organisms.  Therefore the direct risks to the environment 

will be negligible.  There are benefits to the environment and ecosystems from 

continued use of methyl bromide in the medium term to avoid the introduction 

of damaging pests but these are not able to be measured directly. 

5.3.18 The adverse and positive effects of methyl bromide associated with a phase out 

of use over five years are considered to be similar to the effects of a phase out 

over the medium term (approximately ten years). 

5.3.19 In the event of an immediate ban on the use of methyl bromide, the Agency 

considers that the adverse effects on the environment would exceed the 

positive because of the potential for damaging pests to be introduced. 
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5.4 Relationship of MǕori to the environment 

Consultation 

5.4.1 In preparing this application, the Agency held consultative hui with iwi/MǕori 

groups in regions containing ports where methyl bromide is used (namely 

Auckland, Tauranga and Blenheim). The purpose of these hui was to canvass 

iwi/MǕori opinion and obtain information about any issues or concerns posed 

by the continued use of the substance.  In doing so, consideration was given to 

the ERMA New Zealand policy on consultation with MǕori and the framework 

contained in the ERMA New Zealand User Guide ñWorking with MǕori under 

the HSNO Act 1996ò (ERMA New Zealand 2005).   

5.4.2 Opinion was further canvassed at ERMA New Zealandôs MǕori National 

Network hui held in Auckland in September 2009. 

Identification of adverse effects 

5.4.3 A range of adverse effects to the relationship of MǕori to the environment have 

been  identified and are summarised under the headings of: 

 kaitiakitanga; 

 manaakitanga; 

 taha hauora. 

5.4.4 The adverse biological and physical environment, human health and safety, 

society and communities and market economy effects are addressed elsewhere 

in this application.  Discussion of the identified potential adverse effects listed 

above is made by reference to their specific impact on iwi/MǕori. 

5.4.5 With regard to kaitiakitanga, consultees noted concern that the use of methyl 

bromide could lead to the deterioration of the mauri of taonga flora and fauna 

species.  In particular, participants were concerned that the substance had the 

potential to inhibit the ability of iwi/MǕori to fulfil their role as kaitiaki, 

particularly in relation to the guardianship of waterways given the proximity of 

use and indirect ecotoxic nature of the substance to aquatic species. 

5.4.6 A further concern relates to the ability of MǕori to express manaakitanga 

(hospitality) when hosting manuhiri (visitors) in their rohe (region).  

Consultees considered that flora and fauna important as food species (for 

example, kaimoana or seafood) were being exposed to methyl bromide in their 

regions meaning that they could not be gathered.  In addition, concern was 

raised over the ability of MǕori to access these important resources due to the 

lack of information made available to them about the timing and level of use of 

the substance. 

5.4.7 Consultees also expressed concern at the potential for the substance to 

adversely affect the mauri ora of human health when exposed to methyl 

bromide for prolonged periods.  However, as noted, this effect is further 

discussed elsewhere in this application. 
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Assessment of adverse effects 

Kaitiakitanga 

5.4.8 The relationship of MǕori to the environment is expressed in several ways, the 

most visible and significant of which is through their long standing role as 

kaitiaki.  An important part of kaitiakitanga (guardianship or stewardship) is 

the maintenance and enhancement of mauri variously defined as the active life-

giving principle and energy upholding life. It is the responsibility of iwi/MǕori, 

in their tribal regions, to exercise kaitiakitanga to protect the mauri of natural 

resources to ensure their sustainability and availability for generations to come.  

Kaitiaki utilise tapu (a sacred quality afforded by the atua or gods) and tools 

such as rǕhui
10

 to ensure healthy practices and social regulation intended to 

protect mauri
11

. Understanding the dynamics of mauri and tapu is critical to the 

success of kaitiaki in their role. 

5.4.9 Consultees raised concern about the potential for adverse direct and indirect 

effects on native and valued species, waterways and the environment generally.  

They considered that these potential effects along with their inability to 

influence the way in which methyl bromide is used, disrupts their ability to 

fulfil their role as kaitiaki.  In considering this issue, consultees and 

participants at ERMA New Zealandôs MǕori National Network hui discussed a 

range of options.  These included the possibility of building appropriately sized 

fumigation containment facilities and whether or not the MǕori mechanism of 

rǕhui, in conjunction with other controls regarding quarantine could provide 

some mitigation. 

5.4.10 For example, participants noted that if they were party to decisions made about 

the operational use and management of methyl bromide (including when and 

for how long the substance might be used at one time), they could implement a 

rǕhui (or restriction) over the tending of resources or the gathering of kaimoana 

and/or other foods in the vicinity of the port until such time as they determined 

the resources were no longer tapu (i.e. were culturally safe to gather). 

5.4.11 They also considered this could apply in reverse meaning that if iwi/MǕori 

local to the area of use were needing to tend resources or gather kaimoana at a 

particular time for significant events (for example, tangihanga), that a rǕhui 

over the use of the substance might be imposed to allow this activity. 

Manaakitanga 

5.4.12 Manaaki is derived from mana-Ǖ-ki and means to express love and hospitality 

towards people.
12

  A core principle of behaviour within MǕori society, it is a 

most important attribute for host people to provide an abundance of food, a 

place to rest, and to ensure that peace and well-being prevails during 

gatherings.  It is often noted that the success with which iwi/MǕori groups can 

                                                 
10  Reference: RǕhui ï Kimberly. H. Maxwell and Wally Penetito: RǕhui is a custom used by MǕori to 

prohibit the use of a resource. Though threatened during the colonial period as obsolete (White, 

1895) MǕori have adapted the custom to suit contemporary situations. Consequently rǕhui have 

evolved in purpose, method and even with regard to the taonga they are used to protect. 

http://www.review.mai.ac.nz/index.php/MR/article/viewFile/58/59  
11

  Barlow 1991 Tikanga Whakaaro Key Concepts in MǕori Culture, Oxford University Press. 
12

  ibid. 

http://www.review.mai.ac.nz/index.php/MR/article/viewFile/58/59
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fulfil this obligation has implications for the maintenance or enhancement of 

their mana. 

5.4.13 Gathering kaimoana to manaaki manuhiri is an important practice for 

iwi/MǕori and this was endorsed by consultees, particularly in the Blenheim 

area.  The view was expressed that having Tangaroa
13

 at their door but not 

being able to provide visitors with kaimoana due to the poor quality of the kai 

is considered shameful and a desecration of their mana.  The importance in 

MǕori culture of appropriately hosting visitors is expressed through a number 

of well known proverbs including: 

ñhe aha te mea nui i te ao, he tangata, he tangata, he tangata
ò
 (what 

is the most important thing in the world, it is people, it is people, it is 

people); and 

ñnǕu te rourou, nǕku te rourou, ka mǕkona te iwiò (your contribution, 

and my contribution will provide sufficient for all). 

5.4.14 Making visitors or guests feel welcome and being able to share the bounties of 

their region, particularly for significant hui and/or tangihanga (funerals), is an 

important aspect of the political and social fabric of MǕori society.  Consultees 

considered that the ongoing use of methyl bromide (particularly at the ports in 

close proximity to mahinga kai or seafood gathering areas) placed this 

important tikanga (custom or practice) at risk.  Consultees considered the 

appropriateness of implementing rǕhui to ensure the integrity of any kaimoana 

species gathered. 

5.4.15 The Agencyôs environmental risk assessment outlined in Section 5.3 indicates 
that the use of methyl bromide does not pose significant direct adverse effect to 

aquatic and other species.  This means that kaimoana and other species are not 

placed at risk and that the ability of iwi/MǕori to continue to implement the 

tikanga of manaakitanga should not be inhibited by the controlled use of the 

substance.  However, the Agency is keen to hear from iwi/MǕori during the 

public submissions period regarding these conclusions. 

Evaluation of adverse effects 

5.4.16 The assessment made in Section 5.3 indicates that, where controls are applied 

appropriately, the potential for direct adverse effect to terrestrial and aquatic 

organisms is negligible.  In addition, that assessment describes the potential for 

indirect effect through the cumulative depletion of the ozone layer to be of 

concern if the substance were to continue to be used long term.  Given the likely 

eventual phase out of the use of methyl bromide over a medium to long period in 

accordance with the requirements of the Montreal Protocol, the Agency 

considers that these indirect effects will  be addressed if this occurs. 

5.4.17 The Agency considers there to be a minor adverse effect from methyl bromide 

use on the relationship of iwi/MǕori and their culture and traditions with their 

ancestral lands, water, sites, wǕhi tapu, valued flora and fauna and other taonga 

which is very unlikely to occur.   

5.4.18 The overall level of risk is therefore considered to be negligible assuming that 

the substance is handled, stored, transported, used, and disposed of, in 

                                                 
13  Tangaroa ï god of the sea 
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accordance with the controls proposed in this application, and any other 

controls required by other legislation.   

5.4.19 Given this evaluation the Agency does not consider that imposing further 

controls enabling rǕhui mechanisms to be required.  However, the Agency is 

interested to hear from submitters regarding this conclusion and about the need 

for better communication between users of the substance and iwi/MǕori local 

to the sites of use. 

Identification of beneficial effects 

5.4.20 Consultees tended to err on the side of caution when considering the use of 

methyl bromide due to the issues outlined above.  However, a number of 

consultees also considered what benefits might accrue from the substanceôs 

use.  They noted that methyl bromide may have implications in supporting the 

ability of iwi/MǕori to perform their role as kaitiaki through its use in the 

protection of New Zealandôs biodiversity.  In addition, consultees noted that it 

also contributes to the ongoing employment of MǕori at the ports and in the 

forestry industry and therefore to the economic development of whǕnau and 

hapȊ involved in these industries. 

Assessment of beneficial effects 

Kaitiakitanga 

5.4.21 Acknowledging that the role of iwi/MǕori as kaitiaki is an intergenerational 

and proactive responsibility, some consultees stated that protecting native and 

valued flora and fauna species often requires the use of hazardous substances.  

Balancing the effect on the mauri of these species by exotic species or by 

ecotoxic substances is a challenging task in fulfilling their role.   

5.4.22 Those consultees identifying methyl bromide as an efficient tool for 

maintaining native biodiversity had expectations that its use should be 

managed and controlled sufficiently well so as to avoid adverse effect.  They 

also noted that users should be actively investigating alternatives that are less 

likely to cause concern. 

Taha Ohanga 

5.4.23 Through the Treaty of Waitangi (Tiriti Ǿ Waitangi) settlement process, a 

number of forestry assets have been placed in iwi/MǕori ownership and 

management thus positioning them to enhance their economic development.  A 

number of consultees recognised that the ongoing use of methyl bromide, at 

least in the short to medium term, would ensure iwi/MǕori are able to capitalise 

on the return of these assets both in terms of employment and timber exports.  

5.4.24 Although the economic implications associated with the use of methyl bromide 

are addressed below in Section 5.6, it is important to consider this potential 

benefit given the importance of the forestry and timber industry to some 

iwi/MǕori both in economic terms and also in terms of the Treaty of Waitangi.  

Although the overall economic impact to New Zealand might not be 

significant, the MǕori economy is at a more developmental stage.  The return 

of forestry assets involves iwi and hapȊ groups who have not previously 

participated in the economy to this level and represents a more significant 

potential outcome, particularly at a regional level. 
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Evaluation of beneficial effects 

5.4.25 The Agency considers there to be a moderate benefit from methyl bromide on 

the relationship of iwi/MǕori to the environment and in their ongoing ability to 

develop economically to be likely.  The corresponding level of benefit is 

therefore assessed to be medium.   

Overall evaluation 

5.4.26 Iwi/MǕori consider that QPS use of methyl bromide is a tool to both preserve 

biodiversity and to maintain the value of asset (forestry) settlements from the 

Crown. As such these uses of the substance could benefit whǕnau, hapȊ and 

iwi aspirations.  Iwi/MǕori, however, also have concerns about uncertainty 

relating to some aspects of use of methyl bromide. For example, its potential 

for adverse impact on human health and iwi/MǕori ability (particularly in the 

Picton area) to perform manaakitanga cultural protocols to manuhiri who enter 

into their rohe. 

5.4.27 Methyl bromide has both beneficial and adverse effects on iwi/MǕori and 

tikanga MǕori. There are a number of related questions which need to be 

considered by iwi/MǕori as part of responding to this reassessment, namely: 

 Whether or not methyl bromide is a useful tool to iwi/MǕori and why that 

might (or might not) be the case?   

 Do iwi/MǕori continue to consider there to be the potential for adverse 

effects posed to native species and to the health and wellbeing of 

iwi/MǕori?   

 If so what are they and what measures might be implemented to address 

them? 

 Do iwi/MǕori consider that controls utilising rǕhui should be imposed? 

  Do iwi/MǕori consider that there should be better communication between 

users of methyl bromide and local iwi/MǕori and if so, what form should 

that communication take? 

5.4.28 In the absence of further information relating to the above mentioned issues, 

the assessments made here and in other sections of the application relating to 

scenarios 1 and 2 indicate that the benefits to the relationship of iwi/MǕori to 

the environment outweigh the risks.  With regard to scenario 3 the 

environmental assessment made in Section 5.3 notes that if there was to be an 

immediate ban on the use of methyl bromide a potentially significant risk 

would be posed to natural ecosystems from an increased probability of 

biosecurity incursion.  This would in turn impact on the ability of iwi/MǕori to 

effectively perform their role as kaitiaki, as was indicated by some participants 

to the consultative hui.   

5.4.29 Therefore, the adverse effects on the relationship of MǕori to the environment 
could outweigh the benefits in the event that an immediate total ban of methyl 

bromide was to occur. 
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5.5 Society and communities 

5.5.1 The Agencyôs assessment of the risks and benefits to society and communities 

is set out below (and in more detail in Appendix J). 

Identification of adverse effects on society and communities 

5.5.2 The Agency has identified four adverse effects (risks and costs) on society and 

communities as shown in Table 5.3.   

Table 5.3: Identification of adverse effects on society and communities 

Adverse Effect 

General anxiety and unease in people who are concerned about the continued use of methyl 

bromide.  

General community concern about human health effects, specifically motor neurone 

disease. 

Specific community concern in Nelson and Picton about possible health effects of methyl 

bromide. 

General community concern about the global environment and effects on the ozone layer. 

 

5.5.3 The first three identified effects are closely linked and therefore are discussed 

together as community health concerns.   

5.5.4 As discussed in more detail in Appendix J, community concerns are primarily 

related to the potential for effects on human health of workers, bystanders
14

 

and the general public.  The adverse effects on human health and safety are 

addressed in Section 5.2.  The analysis of adverse effects on society and 

community has been undertaken in the context of the current controls described 

in Section 3 and Appendix G. 

5.5.5 In recent years the public concern about the possible adverse health effects of 

methyl bromide has centred on the ports of Nelson and Picton.  Since the 

implementation of the Nelson air quality plan, which means that logs cannot be 

fumigated with methyl bromide under covers in Nelson, community concern 

has focussed on Picton.  In mid-September 2009, the Marlborough District 

Council formally decided to delay any decision on the use of methyl bromide 

at Shakespeare Bay until the ERMA New Zealand reassessment of methyl 

bromide is completed.  Protesters had urged the Council to suspend the use of 

methyl bromide and to develop a ñrobust air quality planò
15

 similar to that in 

place in Nelson. 

5.5.6 ERMA New Zealand has received a number of letters and emails from 

interested parties with concerns about fumigation in the Picton area.  These 

include calls for mandatory use of recapture technology.  As discussed in 

Section 8 of this report more research is required before recapture can be 

                                                 
14

 Occupational and non-occupational bystanders are different to the general public as described in 

Section 5.2. 
15

 http://www.stuff.co.nz/marlborough-express/news/2878450/Methyl-bromide-activists-fire-up (accessed 

7 October 2009). 

http://www.stuff.co.nz/marlborough-express/news/2878450/Methyl-bromide-activists-fire-up
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considered a feasible alternative in all circumstances.  The Agency considers 

that recapture may be considered by local authorities on a case-by-case basis.  

5.5.7 The Agency recognises the public concerns and also notes that the imposition 

of controls over and above HSNO controls (such as those included in location 

specific air quality plans) is primarily an RMA matter.  For example, in the 

Nelson area the regional air quality plan sets out rules for the use of methyl 

bromide.  

5.5.8 From the HSNO (national) perspective, the Agency concludes that, where best 

practice use of methyl bromide is undertaken, along with monitoring and 

reporting, the social effects can be sufficiently ameliorated so as to be 

considered negligible.   

5.5.9 The Agency invites comments from submitters on this aspect.   

5.5.10 While there is little evidence so far of general community concern about the 

specific effects of methyl bromide on the global environment and the ozone 

layer in relation to this reassessment, the Agency considers that this issue is 

generally accepted as a concern, particularly in respect to health effects (skin 

cancer and cataracts)
16

.  The effect on the environment has been addressed in 

Section 5.3, and is also considered in terms of consequential effects in the 

Section 5.6 (effects on the market economy).  In the context of this application 

it is the marginal contribution of further releases of methyl bromide in the five 

and ten year use scenarios to ozone layer depletion that needs to be taken into 

account.  

5.5.11 Under the approximate ten year continued use scenario proposed as the 

baseline scenario, the national level of general community concern (captured in 

the effects identified in Table 5.3) can be assessed as negligible, but the 

Agency invites submitters to present further information about such concerns. 

Identification of benefits to society and communities 

5.5.12 The Agency did not identify any potentially significant positive or beneficial 

effects on society and communities over and above the level of employment, 

and reduction of pests in agriculture which are addressed in the Section 5.6 

(effects on the market economy). 

5.5.13 There may be social effects from the reduction of introduced pests which might 

have positive effects on society and community. However, the Agency does 

not have any information on the nature or size of such benefits.  Submitters are 

invited to provide any such information they might have.  

Overall evaluation of effects on society and communities 

5.5.14 Table 5.4 summarises the analysis detailed in Appendix J of the adverse and 

beneficial effects for each of the three scenarios, and provides a preliminary 

view on the weighing up of these effects.   

                                                 
16

 http://www.who.int/uv/health/en/ 
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Table 5.4: Overall evaluation of risks, costs and benefits to society and communities 

 Assessment of adverse 

effects 

Assessment of positive 

effects 

Overall 

evaluation 

Scenario 1 

Baseline scenario 

(approximately ten 

years continued use)  

 

Negligible 

 

Negligible 

 

equal 

Scenario 2 

Phase out of use over 

five years 

Negligible 

(slight increase over 

baseline scenario) 

 

Negligible 

 

equal 

Marginal difference 

for scenario 2 over 

scenario 1 

 

Slight increase 

 

 

No difference 

 

 

Scenario(3 

Immediate total ban 

Negligible 

(increase over scenarios 

1 and 2) 

Negligible 

(slight increase over 

scenarios 1and 2) 

 

equal 

Marginal difference 

for scenario 3 over 

scenario 1 

 

Slight increase 

 

Slight increase 

 

 

 

5.5.15 The baseline scenario assumes continued use of methyl bromide for 

approximately the next ten years, noting that there is expected to be 

international pressure to reduce or eliminate the use of methyl bromide 

because of its ozone depleting properties.  The risks to society and 

community for continued use of methyl bromide over this time frame can be 

managed by existing controls on its use.   

5.5.16 Comparing the risks of a phase out of use over five years against the baseline 

scenario, the Agency considers that there is an increased risk in terms of the 

possibility of the introduction of nuisance pests affecting both the natural 

environment and production systems which could have an impact on society 

and community (for example, nuisance ants or spiders).  The Agency 

concludes that the risks remain negligible, but invites evidence to the contrary 

(or in support) from submitters.   

5.5.17 In the case of an immediate ban on the use of methyl bromide, the Agency is 

of the view that there would be increased risks associated with the increased 

potential for the introduction of pests but the nature and level of these risks 

for society and community are unknown. 

5.5.18 As discussed under the assessment of risk to non-occupational bystanders 

(see Section 5.2.74) the Agency has considered the option of recommending 

an additional control for recapture of methyl bromide.  However, the Agency 

notes that the existing controls result in negligible effects at a national level. 

Therefore, there is not a valid reason for imposing such an additional control 

on the basis of the identified risks to society and communities. Further 

discussion on recapture is set out in Section 8. 
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5.5.19 In terms of positive effects, the Agency has concluded that there are positive 

effects (reduced adverse effects) on society and community associated with 

continued use of methyl bromide for biosecurity measures against 

introduction of pests, but that there is insufficient information to assess the 

level of such effects.  

5.5.20 Again, there is little difference between positive effects associated with 

scenario 2 (phase out of use over five years) and the baseline scenario.  Under 

scenario 3 (an immediate ban), there might be benefits to certain sectors of the 

community associated with a reduction in outrage, but this is not considered to 

be potentially significant based on the situation at present where community 

concern appears to be focussed on a single activity at one or two locations, and 

where there are ongoing discussion about possible mitigation measures.  The 

Agency notes that the introduction of monitoring may also help alleviate 

concerns. 

5.5.21 Overall, the Agency concludes that there is essentially no difference between 

the scenarios for the risks, costs and benefits to society and communities. 



 

Reassessment of methyl bromide application November 2009 Page 67 

 

5.6 The market economy 

5.6.1 The Agencyôs assessment of the risks and benefits to the New Zealand market 

economy is set out below (and in more detail in Appendix K). 

Identification of adverse effects on the market economy 

5.6.2 The Agency identified four adverse effects on the market economy from the 

continued use of methyl bromide for QPS purposes as shown in the table 

below.   

Table 5.5: Identification of adverse effects on the market economy 

Adverse Effect 

Describe the nature of the effect, the timing, and any mitigating factors 

Additional costs associated with adverse public reaction, for example having to do 

fumigation in alternative areas (different ports as well as different areas within a port); 

possible loss of jobs in a particular region (regional economic impact); and reduction in 

port throughput putting port viability at risk (regional economic impact). 

Health and environmental costs associated with ozone depletion. 

Cost increase to exporters of meeting phytosanitary requirements resulting from price 

increases for methyl bromide as production decreases (as a result of world wide decrease in 

use under Montreal Protocol) and diminished economies of scale.  

Adverse effects on trade as a result of New Zealand being perceived to be continuing to 

use an ozone depleting substance. 

5.6.3 Only the first two of these adverse effects are considered to be potentially 

significant.  These are discussed below.  The second two adverse effects are 

considered in Appendix K . 

Assessment of adverse effects on the market economy  

5.6.4 The assessment of risks and costs to the market economy has been undertaken in 

the context of the current controls described in Section 3 and Appendix G. 

Additional costs associated with adverse public reaction  

5.6.5 As noted in Section 5.5 (effects on society and communities) currently the main 

public adverse reaction to the use of methyl bromide is associated with 

fumigation of whole logs under covers in Shakespeare Bay in Picton.  The 

deepwater port at Shakespeare Bay was opened in 2000 and has New Zealandôs 

deepest export berth with 15 meters depth at low tide.  At present only logs are 

exported from Picton; sawn timber is taken by truck to Nelson, where it is 

fumigated in the purpose-built shed at the Port. 

5.6.6 Under the baseline scenario of continued use of methyl bromide, there is the 

possibility that some local councils may either ban or impose serious 

restrictions on the use of methyl bromide for log fumigation under covers 



 

Reassessment of methyl bromide application November 2009 Page 68 

under the RMA as part of the establishment of an air quality plan such as has 

been developed for Nelson.
17

 

5.6.7 Another possible scenario is that ports may decide to invest in purpose-built 

facilities so that fumigation may be undertaken (and the gas recaptured) in a 

completely closed environment.  However, this would be a commercial 

decision as there is not a valid reason for imposing such an additional control 

on the basis of the identified risks to the market economy. 

5.6.8 Bans or restrictions on the use of methyl bromide might result in a reduction in 

trade volumes for the port and a potential loss of jobs.  This would be a 

regional effect, but not necessarily a national effect since the logs could 

potentially be taken to another port for fumigation, with equivalent increase in 

volume for that port and potential increase in employment.  The main direct 

cost would be to the exporter.  There would be a subsequent loss in export 

earnings as the cost of transferring the logs to alternative ports for treatment 

would increase exportersô costs and reduce their profit.  Other restrictions 

would have a similar impact. 

5.6.9 In February 2009 an article in the Marlborough Express
18

 stated that a public 

outcry against the use of the substance had led to the diversion of 202,000 

tonnes of logs from Port Marlborough to the North Island for fumigation. Rick 

Osborne, the co-owner of logging company Zindia estimated a loss of around 

$10 million to the Marlborough economy from the diversion.  Zindia 

specialises in sending logs to India and has developed a strong export business 

using timber coming on-stream from the Marlborough region.  In 2005, 

374,000 cubic metres of logs with a value of $37 million were exported from 

Picton
19

.   

5.6.10 If fumigation with methyl bromide cannot be performed in Picton then logs are 

loaded and taken to another port (for example, Tauranga) where fumigation can 

be undertaken.  This is a significant additional cost to the exporter, as well as 

loss of business for the port.  When this occurs, logs in the hold are fumigated 

on board ship and logs carried as deck cargo are moved to the dock and 

fumigated under covers there before being returned to the ship.   

5.6.11 Business and Economic Research Ltd (BERL) notes that ñcurrentlyò 

Marlborough harvests around 750,000 cubic metres of logs and that this could 

increase to 1.5 million cubic metres over the next 15 years (Leung-Wai 2008).  

Over half of the current volume is exported from Shakespeare Bay as logs.  In 

2007, 456 people were employed in the Marlborough forest industry. 

5.6.12 Public concern about the use of methyl bromide has focused on fumigation of 

logs outside under covers (rather than in sheds or containers).  In 2007, 

Tauranga and Northport (Marsden Point) were the main areas where this was 

undertaken.  In 2006 a significant amount of fumigation under covers was 

undertaken in Picton, but there were no fumigations carried out in Picton 

                                                 
17

  Councils may need to justify a decision to restrict the use of methyl bromide on an effects basis that 

requires more stringent conditions than those associated with a national HSNO approval (see also 

sections 65, 68, 70A and 70B of the RMA). 
18

  http://www.stuff.co.nz/marlborough-express/1388766 The Marlborough Express 2 February 2009. 
19

     The Agency has not undertaken an assessment of these assertions, but on the basis of available 

evidence considers that they are reasonable. 

http://www.stuff.co.nz/marlborough-express/1388766


 

Reassessment of methyl bromide application November 2009 Page 69 

between September 2007 and February 2009.  There has been no evidence of 

public concern resulting in any changes in practice or additional costs resulting 

from the use of methyl bromide in either Tauranga or Northport.   

5.6.13 Some fumigation of logs under covers has occurred in Wellington.  In 2007 

42% of the methyl bromide use at Wellington was for logs.  This amounts to 

less than 3% of the total use of methyl bromide for logs nationally, and 

includes both logs under covers and logs in shipsô holds. CentrePort has since 

cut back its use of methyl bromide on the wharf in favour of treating goods in 

shipsô holds where possible. 

5.6.14 At the present time concern focuses on use at Picton (Shakespeare Bay).  Given 

the expected increase in export volumes of wood from Picton, there may be 

additional costs associated with the continued use of methyl bromide.  These 

costs may include additional processing costs resulting from stricter procedures 

or costs of double handling resulting from logs being shipped to alternative 

ports for fumigation.  In the longer term (more than ten years) the use of 

methyl bromide may be superseded by use of phosphine and other alternatives; 

however, this is dependent on acceptance of such alternatives by trading 

partners, for example, India. 

5.6.15 Adopting a national perspective, the primary costs associated with continued 

use of methyl bromide for timber products are additional handling costs that 

may arise as a result of restrictions on the use of methyl bromide at 

Shakespeare Bay.  The loss in export earnings is unknown and will depend on 

the extra costs involved in the double handling of logs.  A significant aspect of 

the cost of double handling is the cost of a ship being required to remain at the 

dock while the fumigation and venting is undertaken.  While the transfer of 

logs from one port to another for fumigation (for example, Picton to Tauranga) 

will have a regional impact on employment, the loss for one region will be the 

gain for another.  Further, the increased benefit to the transport sector is equal 

to the increased cost to the exporter.  This is also unlikely to have any impact 

on port viability in the case of Picton since the logs will still be shipped from 

the area.   

5.6.16 In general, if there is certainty around whether or not fumigation will be able to 

be undertaken in Picton then the economic cost of continued use of methyl 

bromide will be small since exporters will be able to plan for future transport 

and fumigation.   

5.6.17 There is also the possibility that the areas within ports where fumigation is 

permitted may be restricted in the future, for example, by councils under the 

RMA.   

5.6.18 It is noted that under the baseline scenario of continued use in the medium term 

(approximately ten years) there could be potentially significant adverse effects 

on the market economy resulting from public reaction to the use of methyl 

bromide causing changes in port handling practices.  

5.6.19 Since there is considerable uncertainty about the size of such an effect the 

Agency has assessed the magnitude of the effect as being minor and likely or 

unlikely to occur.  The level of adverse effect under scenario 1 is therefore 

low/negligible.   
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5.6.20 It is noted that under the phase out scenario over five years, the adverse effects 

would be similar, thus the marginal effect for scenario 2 is nil. 

5.6.21 Under scenario 3 (an immediate ban on the use of methyl bromide) there would 

be a regional cost as well as a national cost as the benefits of log exports and 

fumigated imports would be lost. This loss of benefit, which is considered as a 

cost, is considered to be potentially significant, and is assessed as moderate to 

major and likely to occur.  Thus the level of adverse effect is medium. 

Health and environmental costs associated with ozone depletion 

5.6.22 The extent to which New Zealandôs use of methyl bromide contributes to ozone 

depletion is difficult to determine, but this effect is considered to be potentially 

significant (Self and Turner 2009). 

5.6.23 Based on a 70% reduction in use of methyl bromide for forestry exports, Self 

and Turner have estimated the value of health and environmental benefits that 

would result if methyl bromide were replaced by phosphine as over 

$NZ300,000 annually.  This can be used as a measure of the health and 

environmental costs of the continued use of methyl bromide.  Benefits are 

estimated in terms of reduced cost of care by avoidance of skin cancers and 

reduced damage to agriculture.  Even if New Zealandôs use of methyl bromide 

could be reduced in this way, it is not possible to predict whether or how fast 

other countries might reduce their use of methyl bromide and other ozone 

depleting substances.  It is clear that there is a global economic cost to the 

continued use of methyl bromide.  However, the Agency does not believe there 

is sufficient support for the calculation of the foregone benefit to be able to 

consider it as potentially significant in the proposed timeframe for this analysis 

(approximately ten years).  

5.6.24 There is insufficient information to determine whether an alternative fumigant 

would have greater or fewer costs and/or benefits than methyl bromide. Thus 

the health and environmental costs and benefits if an alternative substance, 

such as phosphine is used, have not been assessed. 

5.6.25 In summary, while potentially significant environmental and health benefits 

might result from New Zealand banning the use of methyl bromide, these 

cannot be included in the 10 year horizon that this analysis is based on because 

these benefits are: 

 dependent on other countries banning methyl bromide use, and this 

cannot be assured; and 

 likely to occur beyond the 10 year horizon. 

Summary of assessment of adverse effects on the market economy 

5.6.26 Under the proposed baseline scenario of continued use of methyl bromide and 

associated formulations for QPS purposes for the medium term of 

approximately ten years, the Agency considers that there would be 

low/negligible adverse effects on the market economy resulting from adverse 

public reaction to the use of methyl bromide causing changes in port handling 

practices.   
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5.6.27 Under the scenario of a phase out of the use of methyl bromide over five years, 

the Agency considers that the adverse effects would be similar 

(low/negligible).   

5.6.28 However, an immediate ban on the use of methyl bromide would result in a 

medium level of adverse effect.  

5.6.29 Thus, taking into account the global context, the adverse effects of the continued 

use of methyl bromide (for up to ten years) would not be significantly different 

to the adverse effects associated a five year phase out but less than for an 

immediate ban. 

Identification of benefits to the market economy 

5.6.30 The Agency identified two positive effects on the market economy as shown in 

the Table below.   

Table 5.6: Identification of positive effects on the market economy 

Positive Effect 

Economic benefits to country from trade. 

Reduced cost of treatment (fumigation). 

 

5.6.31 In the context of the three scenarios postulated, the second of these positive 

effects is not considered to be potentially significant but is discussed further in 

Appendix K. 

Assessment of benefits to the market economy  
Economic benefits to country from trade (general) 

5.6.32 In 2006, 80% of QPS use of methyl bromide was for export purposes.  This 

increased to 85% in 2007.  The figures for 2008 are not yet available.  Much of 

the export use is for logs, and is required by overseas trading partners.  The 

continued use of methyl bromide allows us to trade in a number of products 

that we would not be able to trade in otherwise.  If New Zealand did not use 

methyl bromide, it would need to convince those trading partners that require 

New Zealand to use methyl bromide (a) that the alternatives are as effective 

(this is a costly process), or (b) that the products are pest-free.   

5.6.33 It is important in ensuring that New Zealand exports arrive at destination 

markets pest free.  In most cases the use of methyl bromide is limited to uses 

where there are few alternatives.   
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Economic benefits associated with use of methyl bromide for imports 

5.6.34 The Table below shows the major imported items fumigated with methyl 

bromide in 2007.  The full table is shown in Appendix K. 

Table 5.7: QPS methyl bromide use for imports for 2007  

Types of item treated 

Amount in 

kg (rounded) 

% of total 

use 

Fresh fruit and vegetables 3,499 10% 

Wooden packaging materials, other packaging materials 

including cardboard, pallets & dunnage 3,569 10% 

Wood (including round sawn, sawn wood, wood chips) 5,544 16% 

Equipment (including used agricultural machinery & 

vehicles); and empty shipping containers 10,739 31% 

Tyres 1,786 5% 

Personal effects, furniture, crafts, artefacts, hides, fur and 

skins 4,474 13% 

 

Source: MAFBNZ 

 

5.6.35 The major imported items that are fumigated with methyl bromide are 

equipment, personal effects (household goods), wood, wood packaging, fresh 

fruit and vegetables, and tyres.  The 2007 figures are broadly comparable on a 

proportionate basis to those for 2006.  It should be noted that fumigation of 

imported goods occurs mainly in transitional facilities around the country.  

There are approximately 6,000 transitional facilities some of which may 

fumigate only one or two containers per year. 

5.6.36 New Zealand cannot easily change the requirements for treatment of imports 

for pests because to do so may be perceived as imposing a trade barrier.  It 

should be noted that ISPM 15
20

 specifically states that all solid wood 

packaging thicker than 6mm must be treated by either heat or methyl bromide; 

thus, methyl bromide is an approved treatment under the International Plant 

Protection Convention (IPPC) (IPPC 2006).  

5.6.37 Methyl bromide is clearly not used in all cases and no information was found 

that could be used to directly link the quantities of methyl bromide used and 

the value of the product in order to be able to estimate the value of the use of 

methyl bromide.  However, sufficient information is available to be able to 

estimate an order of magnitude for some specific areas.   

5.6.38 Examples of how methyl bromide is used for the main import areas are 

discussed and analysed in Appendix K. 

5.6.39 The purpose of fumigation of imported goods with methyl bromide is to reduce 

the likelihood of unwanted pests causing damage to New Zealand crops and 

natural ecosystems.  Table 5.8 shows estimates of the cost of a range of pests 

that have entered New Zealand as a result of biosecurity breaches.  These costs 

                                                 
20

  ISPM 15 is the abbreviated name for the International Standard for Phytosanitary Measures number 

15: Guidelines for Regulating Wood Packaging Material in International Trade. Issued under the 

International Plant Protection Convention (IPPC). 
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are highly significant and indicate that where fumigation processes fail the 

costs to the country can be very high and can extend over a long period of time. 

Table 5.8: Estimates of impacts for biosecurity breaches
21

 

 Year 

Period 

Years 

Total 

PV 

Cost 

PV$m 

Annual 

PV Cost 

PV$m 

Discount 

rate 

Total PV 

at Mar 07 

PV$m 

Annual 

PV at  

Mar 07 

PV$m 

Red imported fire 

ant 

2001 23 665.0 74.86 10% 702.68 86.39 

Painted apple 

moth 

2002 20 157.2 18.46 10% 164.46 20.73 

Asian Gypsy Moth 2004 41 114.4 11.67 10% 117.41 12.62 

Fall web worm 2003 20 35.5 4.17 10% 36.77 4.61 

Pine Pitch Canker 2004 35 31.7 3.29 10% 34.69 4.01 

White spotted 

tussock moth 

1997 30 18.6 1.97 10% 20.41 2.42 

Total 1076.42 130.79 

Average 179.40 21.80 

Source: NZIER, 2007. 

5.6.40 If methyl bromide were not available for QPS fumigation of imported products 

then other fumigation processes or treatments such as heat treatment would 

have to be used or developed.  Currently, the efficacy of some of these 

alternative treatments is either not as good as methyl bromide or is untested.  

As discussed in Section 7 below, work is presently underway to develop 

alternatives.   

5.6.41 The Agency has not attempted to postulate scenarios linking the loss of methyl 

bromide as a fumigant with possible invasions in terms of magnitude of costs 

and likelihood of occurrence.  However, if methyl bromide were immediately 

unavailable and current patterns of imports continued, there would be 

likelihood that a biosecurity pest of some significance would be imported.  One 

possible reaction would be a scaling down of importation of products such as 

equipment and machinery.  Another alternative would be to require the 

exporting country to undertake fumigation.  Given the importance of the 

agricultural production sector it is possible that some products would no longer 

be able to be imported, and that there would be other disruption to trade. 

5.6.42 If methyl bromide were to be phased out over an approximate ten year period 

then it is likely that alternative treatments would be able to be validated so that 

disruption of trade would be minimised.  A five year time horizon would allow 

validation of some alternatives but might result in loss of trade in some areas 

for a period of time while alternative approaches were accepted. 

                                                 
21

    This table shows the total present value (PV) cost in dollars of impact, and the same value assessed as 

a constant value of impact over the study period.  The Annual PV at Mar 07 column shows the 

figures adjusted to March 2007 using the Consumer Price Index. 



 

Reassessment of methyl bromide application November 2009 Page 74 

Economic benefits associated with use of methyl bromide for exports 

5.6.43 The Table below shows the major exported items fumigated with methyl 

bromide in 2006 and 2007.  The full table is shown in Appendix K. 

Table 5.9: QPS Methyl bromide use for exports for 2006 and 2007 

 2006 2007 

Types of items treated Amount kg 

%age of total 

use Amount kg 

%age of total 

use 

Fresh fruit and vegetables 1,727.58 1% 899.631 0% 

Wooden packaging materials, 

other packaging materials 

including cardboard, pallets and 

dunnage 4,419.23 3% 8,347.618 4% 

Wood (including round sawn, sawn 

wood, wood chips) 16,628.31 12% 19,187.775 10% 

Whole logs (with or without bark) 105,371.35 74% 154,452.300 80% 

Personal effects, furniture, crafts, 

artefacts, hides, fur and skins 1,166.08 1% 1,092.620 1% 

Source: MAFBNZ 

5.6.44 The Agency has used indicative rather than absolute means to link the amount of 

methyl bromide used to the value of the product that it was used on.  While 

information on the amount of methyl bromide used for individual shipments of 

particular fruit and vegetables is available, it would be difficult to link this to a 

specific value.  In addition, as discussed below, methyl bromide is not used on 

all shipments, but only for strategic purposes or where it is required by the 

importing country.  It is easier to link the amount of methyl bromide used to 

the value of the product in the case of timber products and specifically whole 

logs.  For this reason illustrative examples have been used rather than absolute 

figures. 

5.6.45 In 2007, 90% of QPS use of methyl bromide for export purposes was for wood 

products with whole logs comprising 80% of the overall total. This was an 

increase over 2006 when the relative figures were 86% and 74% respectively.   

5.6.46 If wooden packaging, wood and whole logs are excluded, the other major 

products are equipment, personal effects and fresh fruit and vegetables.   

5.6.47 As for imports, as methyl bromide is not used in all cases and there is limited 

information available that links quantities of methyl bromide used and the 

value of the product.  There is sufficient information available to be able to 

estimate an order of magnitude for some specific areas, most notably in the 

export log area.   

5.6.48 Examples of how methyl bromide is used for the main export areas are discussed 

and analysed in Appendix K. 

5.6.49 In 2007, 80% of the total use of methyl bromide in New Zealand was for export 

of whole logs.  Therefore the analysis used to support the assessment of 

beneficial effects from the use of methyl bromide in the export sector 

concentrates on this area. 
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5.6.50 The highest value timber exports in 2007 were logs to Korea ($310m) and sawn 

timber to the United States ($201m).  China and India are also important 

markets for logs, with the trade expected to increase over the next few years.  

At the present time logs exported to India must be fumigated with methyl 

bromide prior to export.  Logs exported to China use a mixture of methyl 

bromide and phosphine, with methyl bromide use decreasing. The United 

States does not require methyl bromide treatment for sawn timber, and for 

Korea, treatment is carried out in Korea upon arrival there.   

5.6.51 A recent MAF statistical release
22

 shows that export log volumes to all major 

trading partners, except Japan, increased in the June quarter as compared with 

the March quarter.  Exports to China for the year ending June 2009 were three 

times greater than for the year ending June 2008.  In terms of export earnings 

for the June quarter the value of logs exported was $290 million which was an 

increase of 66% on the March quarter, and up 98% for the year to June.  These 

values are subject to fluctuations for a range of reasons including variations in 

the exchange rate, availability of shipping and forest management.  However, 

they are indicative of the high value of the export trade in logs.  

5.6.52 In the past few months there has been a significant increase in the number of 

logs being shipped to China.  The value of logs shipped for the September 

quarter was $150 million.  Timberlands Managing Director has stated that it is 

not clear what China is using the wood for, but some indications are that it is 

for infrastructure in the centre of China.  At the present time China is taking 

two-thirds of all New Zealand logs.  The Chief Executive of the Forest Industry 

Contractors Association has welcomed the increase but noted that New 

Zealand is competing on price.  At the present time our logs are cheaper than 

those from Russia but this has occurred because at present Russia is taxing 

logs.  Another factor from the New Zealand end is that there is pressure on 

shipping and ports are stockpiling logs ready to go when a ship is available.  

The industry is concerned at the óboom and bustô nature of the current increase 

and is aware that after the Chinese New Year holiday the situation could 

change significantly.  Similarly, if Russian policies change their logs could 

become cheaper.   

5.6.53 Appendix K includes a case study of expected future exports of logs from the 

Marlborough area based on a report by BERL (Leung-Wai 2008).  The main 

conclusion from this report is that in 2007, the Marlborough forest industry had 

an output of $418 million, generated $170 million in regional GDP, and 

employed almost 1,100 FTEs.  This calculation included multiplier effects.  At 

the present time much of this trade is dependent on methyl bromide since more 

than half of the logs harvested from Marlborough forests go to South Korea 

(fumigation in Korea) and India (fumigation in New Zealand).  Given the quite 

significant changes in markets that have occurred in the past few years, 

notwithstanding the strong links that Zindia is establishing in India, there is 

little certainty as to where logs from Marlborough will go in the future.   

 

                                                 
22 http://www.maf.govt.nz/mafnet/publications/statistics/forestry/forestry-production-and-exports/2009-

releases/jun09/forestry-trade-jun09.pdf 

http://www.maf.govt.nz/mafnet/publications/statistics/forestry/forestry-
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5.6.54 While this analysis has concentrated on the value of the use of methyl bromide 

for timber exports, areas such as horticulture are also important and loss of 

ability to use methyl bromide would mean that some markets would be lost 

with significant adverse effects on individual growers and the horticultural 

industry as a whole.  For example, Australia requires that all imports of 

tomatoes and capsicum from New Zealand are treated with methyl bromide.  

Appendix K examines some selected horticultural products where methyl 

bromide is used strategically by growers to ensure that market access is 

retained, and includes a case study. 

Summary of assessment of benefits to the market economy 

5.6.55 Under the proposed baseline scenario of continued use of methyl bromide and 

associated formulations for QPS purposes for the medium term of 

approximately ten years there are significant benefits to the market economy.  

However, it is important to note that the benefits must relate directly to the use 

of methyl bromide.  The marginal benefit or positive effect is the difference 

between continued current use and (immediate) unavailability of the substance.  

Notwithstanding this proviso, the Agency considers that taking trade in logs 

alone, there is a major benefit which is likely to occur.  Thus the level of 

benefit or positive effect is medium.   

5.6.56 Considering the scenario of a shorter phase out over approximately a five year 

period the size of the benefit associated is estimated as being less than for 

continued use since it is unlikely that the necessary research and negotiations 

with trading partners would be able to be completed in that time period and 

some trade would be lost at least for the time it would take to complete these 

negotiations and re-establish trade.  The benefit measured as reduced loss could 

therefore be estimated as minor to moderate and likely leading to a low level of 

benefit. 
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Overall evaluation of risks, costs and benefits to the market economy 

5.6.57 The following table summarises the adverse and beneficial effects on the 

market economy associated with the use of methyl bromide and provides a 

preliminary evaluation. 

Table 5.10: Overall evaluation of risks, costs and benefits to the market economy 

 Assessment of adverse 

effects 

Assessment of positive 

effects 

Overall evaluation 

Scenario 1 

Baseline scenario 

(approximately ten 

years continued use)  

 

Low-negligible 

 

Medium 

 

Positive effects 

outweigh adverse 

effects 

Scenario 2 

Phase out of use over 

five years 

 

Low-negligible 

 

Low 

Positive effects 

outweigh adverse 

effects 

Marginal difference 

for scenario 2 over 

scenario 1 

 

nil 

 

Reduced benefit 

 

 

Scenario 3 

Immediate total ban 

 

Medium 

 

nil 

Adverse effects 

outweigh positive 

effects 

Marginal difference 

for scenario  3 over 

scenario 1 

 

Increased adverse 

effects 

 

Reduced benefit 

 

 

5.6.58 These assessments are based on limited information and the Agency has been 

conservative in terms of estimating the levels of benefit and risk/cost.   

5.6.59 Since this is a reassessment application, the marginal effects are measured as 

the difference between the baseline scenario (continued but decreasing QPS 

use in the medium term) the proposed scenarios of short term phase out of use 

of over five years and immediate phase out.  The benefits (positive effects) are 

based on reduced loss. 

Baseline scenario 

5.6.60 Under the proposed baseline scenario of continued use of methyl bromide and 

associated formulations for QPS purposes for the medium term of 

approximately ten years the adverse effects on the market economy resulting 

from public reaction have been assessed as being low or negligible.  There are 

significant benefits from the continuance of trade.  Taking trade in logs alone, 

there is a major benefit which is likely to occur.  Thus the level of benefit or 

positive effect is medium. 

Phase out over five years 

5.6.61 Under the scenario of a phase out of the use of methyl bromide over five years, 

the Agency considers that the level of adverse effects on the market economy 

resulting from public reaction would be the same as for the baseline scenario, 

i.e. low or negligible.  Thus the difference or marginal adverse effect is nil. 
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5.6.62 The benefits or positive effects are less than for continued use since it is 

unlikely that the necessary research and negotiations with trading partners 

would be able to be completed in that time period and some trade would be 

lost.  The benefit is estimated as minor to moderate and likely leading to a low 

level of benefit.   

5.6.63 Thus for this scenario, while the positive effects on the market economy 

outweigh the adverse effects, there is a reduced benefit when compared with 

the baseline scenario. 

Immediate phase out 

5.6.64 If there were an immediate ban on the use of methyl bromide there would be 

highly significant adverse effects on New Zealand export trade in a range of 

areas (disbenefits) and no beneficial effects on the market economy.  Some of 

the loss of benefits could be short to medium term as alternative arrangements 

would made such as redirecting of exports, and negotiating new arrangements.  

However, this would take time and markets could be lost.  There would also be 

potentially significant risks to the New Zealand agricultural sector and natural 

ecosystems from an increased probability of biosecurity incursion and 

consequential loss of production value.  Considering the marginal effects or the 

difference between continued current use and (immediate) unavailability of the 

substance, the Agency considers that the adverse effects on the market 

economy outweigh the positive effects. 

5.6.65 Adverse effects under scenario 3 are increased and benefits are reduced over 

scenario 1. 

Summary  

5.6.66 The adverse effects on the market economy of the medium term continued use 

of methyl bromide (for example, up to ten years) would not be significantly 

different to the adverse effects associated with a five year phase out, and the 

benefits of retaining methyl bromide for the medium term exceed the benefits 

associated with allowing continued use for only five years.   

5.6.67 An immediate ban on use of methyl bromide would have significant adverse 

effects on the market economy and no benefits.   
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5.7 International obligations 

5.7.1 Section 6 of the Act requires the Authority to take into account New Zealandôs 

international obligations.  This means that the Authority must weigh the matter 

with all others to be considered, balance the matter at issue and show that this 

has been done.   

5.7.2 Methyl bromide is an ozone depleting substance that is listed under the 

Montreal Protocol which aims to phase out production and consumption of all 

controlled uses of ozone depleting gases.  In New Zealand, imports and exports 

of methyl bromide are regulated under the Ozone Layer Protection Regulations 

1996 (New Zealand Government 1996).  The requirements of the Montreal 

Protocol have been discussed in Section 1 and Appendix B. 

5.7.3 New Zealand last imported methyl bromide for non-QPS use in 2007, and no 

further importation is permitted for these purposes.   

5.7.4 In November 2008, New Zealand representatives attended the Eighth 

Conference of the Parties to the Vienna Convention for the Protection of the 

Ozone Layer and the 20th Meeting of the Montreal Protocol on Substances that 

Deplete the Ozone Layer (COP-8/MOP-20) 2008 and took part in discussions 

on the QPS uses of methyl bromide  

5.7.5 At this meeting the methyl bromide contact group
23

 was charged with making 

decisions about critical use nominations and various aspects of QPS use of 

methyl bromide.  New Zealand does not hold any current CUEs and, 

importantly for New Zealand, the decision on QPS uses did not include a 

capping mechanism to limit consumption as had been earlier proposed. 

5.7.6 The UNEP Technical and Economic Assessment Panel established under the 

Montreal Protocol is preparing a report on use of methyl bromide and 

alternatives, based on existing data.  This work will be undertaken by the 

Panelôs Methyl Bromide Technical Options Committee (MBTOC) of which a 

New Zealander is a member.  The Panel will also consider how new data might 

be collected if required.   

5.7.7 The International Plant Protection Convention (IPPC) is a multilateral treaty 

for cooperation on plant protection and health.  As part of its role in the 

Agreement on the Application of Sanitary and Phytosanitary Measures it 

develops and sets international standards for phytosanitary measures (ISPMs).  

One of the important standards is ISPM 15 which includes the use of methyl 

bromide for treatment of wood packaging.  Because methyl bromide is an 

approved treatment under the Sanitary and Phytosanitary Agreement (SPS)
24

 

agreed standard, New Zealand cannot necessarily easily change the 

requirements for treatment of imports for pests because to do so may be 

perceived as imposing a trade barrier. 

                                                 
23

  Chaired by Australia 
24

      The Sanitary and Phytosanitary Agreement (SPS) is the World Trade Organisationôs agreed rules on 

how countries can protect the health of their people, animals and plants, while facilitating trade.  
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5.7.8 In 2008 the Commission on Phytosanitary Measures (CPM) developed a 

recommendation to be implemented by the IPPC outlining areas for actions and 

guidelines to help replace or reduce the use of methyl bromide as a 

phytosanitary method.  This recommendation ñReplacement or reduction of the 

use of methyl bromide as a phytosanitary measure (2008)
ò25

 discussed: 

 replacing methyl bromide use; 

 reducing methyl bromide use; 

 physically reducing methyl bromide emissions; and 

 accurately recording methyl bromide use for phytosanitary measures. 

5.7.9 This measure was adopted by the IPPC as a recommendation to members 

rather than set as a standard because it refers to an international treaty (the 

Montreal Protocol).  This does not detract from the importance of the 

recommendation; rather it recognises that the use of methyl bromide is a key 

part of the tool kit to prevent the spread of pests between countries and will 

remain so until suitable technical and economic alternatives are found. 

5.7.10 The methods proposed for replacement phytosanitary measures include use of 

other chemicals, application of physical treatments, immediate commodity 

processing and alternative production methods.   

5.7.11 Decreased frequency of treatment and reduced dosages are ways of reducing 

methyl bromide use and the need for use should also be considered carefully. 

5.7.12 Reduction of emissions may be helped by upgrading facilities, using recapture 

and reuse, and improving performance. 

5.7.13 The development of internationally consistent methods of recording methyl 

bromide use is seen as being important so that a better understanding of 

international use can be obtained and consistent approaches to use may be 

developed.  In this respect, therefore, New Zealand is operating is a manner 

consistent with its international obligations, and actively working to reduce use 

of methyl bromide for QPS purposes. 

5.7.14 Reporting is an important aspect of the Montreal Protocol.  In New Zealand, 

the Ministry of Economic Development (MED) is responsible for reporting 

consumption of QPS methyl bromide to the Ozone Secretariat, granting 

permits
26

 to import methyl bromide to replace that used for legitimate QPS 

purposes.
27

  In 2008 MED reported to the Ozone Secretariat that New Zealand 

had imported 289 tonnes of methyl bromide and exported 0.6 tonnes.   

5.7.15 The Ministers of Commerce and the Environment jointly report to Parliament 

annually on the operations of the Ozone Layer Protection Act, including data 

on the annual decreases in imports and use of methyl bromide. 

 

                                                 
25

  http://74.125.155.132/custom?q=cache:Qpal_y3QTPAJ:ozone.unep.org/Meeting_Documents/ 

oewg/28oewg/ OEWG-28-INF4.pdf+recommendation+methyl+bromide+2008&cd=2&hl=en&ct 

=clnk 
26

  http://www.med.govt.nz/templates/MultipageDocumentPage____12349.aspx 
27

  In 2006 177 tonnes of methyl bromide were used for QPS purposes and in 2007, 227 tonnes. 

http://74.125.155.132/custom?q=cache:Qpal_y3QTPAJ:ozone.unep.org/Meeting_Documents/%20oewg/28oewg/%20OEWG-28-INF4.pdf+recommendation+methyl+bromide+2008&cd=2&hl=en&ct%20=clnk
http://74.125.155.132/custom?q=cache:Qpal_y3QTPAJ:ozone.unep.org/Meeting_Documents/%20oewg/28oewg/%20OEWG-28-INF4.pdf+recommendation+methyl+bromide+2008&cd=2&hl=en&ct%20=clnk
http://74.125.155.132/custom?q=cache:Qpal_y3QTPAJ:ozone.unep.org/Meeting_Documents/%20oewg/28oewg/%20OEWG-28-INF4.pdf+recommendation+methyl+bromide+2008&cd=2&hl=en&ct%20=clnk
http://www.med.govt.nz/templates/MultipageDocumentPage____12349.aspx
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5.7.16 In summary, New Zealand is operating in a manner consistent with its 

international obligations, and actively working to reduce use of methyl 

bromide for QPS purposes.  This conclusion is based on the following 

considerations, that: 

 New Zealand is meeting its reporting requirements under the Protocol; 

 New Zealand does not intend to apply for any further CUEs; 

 New Zealand industry is actively looking for alternatives for methyl 

bromide for QPS purposes; and  

 New Zealand industry is exploring and implementing recapture 

technologies that will reduce the amount of methyl bromide used.  
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SECTION SIX ï MANAGING THE ADVERSE  

EFFECTS OF METHYL BRO MIDE  

6.1 Introduction  

6.1.1 Under the HSNO Act, the Authority sets controls on a hazardous substance at 

the time of its approval.  Methyl bromide was ñdeemedò to be approved under 

the Act by means of the Hazardous Substances (Fumigants) Transfer Notice 

2004 when it was classified as discussed above and HSNO controls applied for 

the first time.  These controls are set out in full in Appendix G. 

6.1.2 Controls imposed under the HSNO Act are only part of the overall controls 

regime for methyl bromide. The use of the fumigant is also subject to 

workplace health and safety provisions contained in the HSE Act and 

registration conditions placed on it under the ACVM Act. The release of 

methyl bromide into the air is also subject to the RMA.   

6.1.3 The HSNO controls can be broken down into those controls that manage the 

hazardous properties of the substance and those that manage the lifecycle of the 

substance.  

6.1.4 The risk assessments that have been carried out assume that the HSNO Act 

controls, as well as those imposed under other legislation, are in place. In this 

section, the need for modification of these controls or the need to apply 

additional controls is discussed.  

6.2 Identification of risk management (control) options 

Physical hazards 

6.2.1 Methyl bromide is a flammable gas (class 2.1.1B). The HSNO controls aimed 

at preventing unintentional ignition of the substance include the need for a 

location test certificate when more than 100 kg is stored or used in one 

location. The test certificate will certify that segregation, hazardous atmosphere 

zone and emergency management requirements are met. 

6.2.2 The Hazardous Substances (Compressed Gasses) Regulations 2004 require that 

the cylinders used to hold methyl bromide must meet certain standards and are 

fit for purpose. 

6.2.3 The Hazardous Substances (Classes 6, 8 and 9 Controls) Regulations 2001 

require that equipment used to handle methyl bromide should ensure leakage or 

spillage should not occur.   

6.2.4 The Agency considers that these controls adequately manage the risks 

associated with the flammability of methyl bromide and that no additional 

controls are required. 
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Risks to human health 

Operators 

6.2.5 The key controls relating to the health and safety of operators (fumigation 

staff) are: 

 that the equipment used to handle methyl bromide should ensure leakage 

or spillage should not occur;  

 for protective clothing and equipment (PPE and RPE); 

 that any quantity of methyl bromide must be under the control of an 

approved handler; 

 that a person has a controlled substances licence (CSL) to possess methyl 

bromide; 

 to ensure proper ventilation of the fumigation area; 

 for emergency response plans; and 

 for compliance with a Workplace Exposure Standard (WES). 

6.2.6 The procedures for safe fumigation are well established and have been the 

subject of Codes of Practice, such as the HSNO approved Code of Practice (the 

PMANZ Code referred to above).  

Workplace exposure standards (WESs) 

6.2.7 The current WES values for methyl bromide as set by DoL are set out in Table 

6.1. 

Table 6.1: Current WES values for methyl bromide 

 WES-TWA  WES-STEL (15 mins)
*
 

Methyl bromide 5 ppm (skin) 

19 mg/m
3
 

-- 

*
  No WES-STEL for methyl bromide has been established, but the general excursion limit of 

three times the WES-TWA applies, 15 ppm equivalent to 59 mg/m
3
. 

6.2.8 WES levels are set to provide guidance on the maximum concentration of a 

hazardous substance that is acceptable to prevent adverse health effects to 

workers in the workplace.  The underlying philosophy of a WES is that it 

represents a level considered to be safe for most people exposed and represents 

the average level of exposure over an 8 hour day (time weighted average or 

TWA).  Some people will exhibit symptoms at lower levels because of 

individual susceptibility.  It is prudent therefore that all steps should be taken to 

keep exposure levels as low as practicable.  Where a ñskinò WES is set (as for 

methyl bromide) this requires the wearing of PPE to prevent skin exposure to 

the chemical as well as RPE. 

6.2.9 A WES-STEL (and, when no WES-STEL is set, the general excursion limit) is 

a short term exposure level which is the exposure standard applying to any 15-

minute period in the working day that should not be exceeded.  Such 

excursions must not result in the WES-TWA being exceeded over the 8 hour 

period. 
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6.2.10 During 2008/9, DoL has been consulting on a proposed revision to the current 

WES value for methyl bromide from 5 ppm to 1 ppm (see Appendix T). DoL 

recognises that the lowering of the TWA is a conservative approach based on 

overseas levels set following the observation of mild irritation in rats to a TWA 

of 5 ppm over 29 months. 

6.2.11 At this stage, the Agency does not propose, in this application, a revision of the 

WES value.  However, the Agency is likely to recommend adoption of any 

revised WES value proposed by DoL.  The Agency will update the Authority 

once DoL has advised of the outcome of its consultation and its 

recommendation for setting a WES value for methyl bromide. It is currently 

anticipated that this will be within the likely timeframe for considering this 

reassessment. 

Bystanders ï occupational 

6.2.12 The key controls relating to the health and safety of occupational bystanders 

are: 

 that the equipment used to handle methyl bromide should ensure leakage 

or spillage does not occur;  

 that any quantity of methyl bromide must be under the control of an 

approved handler; 

 that a person has a CSL to possess methyl bromide; 

 for emergency response plans; 

 for notification of intended fumigation; 

 to ensure proper ventilation of the fumigation area; and  

 for compliance with a WES. 

6.2.13 The Agencyôs risk assessment (see Section 5) indicates that the risks to 

occupational bystanders are negligible with the current controls in place. 

Accordingly, additional controls are not proposed for occupational bystanders. 

Bystanders ï non-occupational 

6.2.14 The key controls relating to the health and safety of non-occupational 

bystanders are: 

 that the equipment used to handle methyl bromide should ensure leakage 

or spillage should not occur;  

 that any quantity of methyl bromide must be under the control of an 

approved handler; 

 that a person has a CSL to possess methyl bromide; 

 for emergency response plans; 

 for notification of intended fumigation; 

 to ensure proper ventilation of the fumigation area; and 

 for compliance with tolerable exposure limits (TELs). 
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Tolerable Exposure Limits (TELs) 

6.2.15 TELs are established to protect members of the public (non-occupational 

bystanders). 

6.2.16 The TEL currently set under HSNO for methyl bromide is 0.005 mg/m
3
 (which 

equates to 0.0013 ppm).  An amendment by the Authority under section 67A of 

the Act made it clear this is a chronic level, and the Agency interprets it as an 

annual average.  Nevertheless, the value is derived on the basis that a person 

exposed to no more that the chronic TEL for a lifetime would not suffer 

adverse health effects. 

6.2.17 The release of methyl bromide from fumigation operations is variable with a 

high initial concentration likely from ventilating under cover fumigations while 

releases from shipsô holds will extend over longer periods. Accordingly, the 

Agency considers it desirable to put in place a ñdualò system of both acute and 

chronic TELs to protect bystanders. 

6.2.18 The Agency is proposing a 1-hour TEL and a 24-hour TEL, both of which 

apply simultaneously, to assess acute exposures.  The Agency also proposes 

the current chronic TEL is retained to assess long term exposures.
28

 

6.2.19 The 1-hour TEL has been based on the California EPA acute reference 

exposure level (REL) (California EPA 1999).  It is derived from human 

exposure and effect data and is intended to protect people from mild adverse 

(central nervous system) effects (anorexia, nausea, headache) from short-term 

exposure. 

6.2.20 The 24-hour TEL has been based on the US EPA derivation as set out by 

Edwards in Appendix D, and is derived to provide protection from 

developmental toxicity found in rabbit studies. 

6.2.21 The (current) chronic TEL has been based on the US EPA derivation as set out 

by Edwards in Appendix D and is derived to provide protection from effects 

on nasal tissue (in rats) following chronic exposure. 

6.2.22 The Agency, therefore, recommends the adoption of the TELs set out in the 

table below. 

Table 6.2: Recommended TELs for methyl bromide 

TEL ( chronic) TEL  (acute) - 24 hour 

average 

TEL (acute) - 1 hour 

0.005 mg/m
3 

1.3 ppb 

0.0013 ppm 

1.3 mg/m
3
 

333 ppb 

0.333 ppm 

3.9 mg/m
3 

1000 ppb 

1 ppm 

 

 

 

 

                                                 
28

     In Appendix D Edwards proposes various reference concentrations for 8 hour/day exposures of 

occupationally exposed persons.  These are comparable with the WES values, not TELs. 
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Monitoring 

6.2.23 In recognition of the fact that some bystanders may live in an area which, on 

some occasions, is downwind of a fumigation area, the Agency expects that the 

locations selected by companies for carrying out fumigation will take 

appropriate account of the following factors in order to minimise any actual or 

potential exposure of non-occupational bystanders: 

 the location and proximity of the site (and its local topography) in 

relation to the nearest residential locations, and workplaces (i.e. avoid 

places where bystanders are likely to be for an extended period); and 

 the prevailing wind direction (selecting a fumigation location where the 

prevailing wind direction is not toward a potentially exposed population). 

6.2.24 The same approach should apply to ñspecialò classes of bystanders who may be 

passing through an area, for example, in a camper van parked overnight near a 

port or onboard a yacht moored nearby. 

6.2.25 The Agency considers that appropriate air quality monitoring must be carried 

out for all types of fumigation to ensure that potential exposures are below the 

recommended acute and chronic TELs.  Monitoring of shipping container, 

tarpaulin enclosure and ship hold fumigations should adhere to the eventual 

final version of the STIMBR Methyl Bromide ï Ambient Air Monitoring 

Protocol.  This protocol has been prepared for the purposes of monitoring 

concentrations of methyl bromide around fumigation sites. It provides those 

carrying out fumigations with clear guidance about appropriate sampling 

methodologies. Sampling methodologies must consider the amount of methyl 

bromide used, the weather conditions (wind speeds and directions; inversion 

layers and atmospheric stability) and terrain. The Agency notes that, for sites 

with complicated geography and weather conditions, the Protocol recommends 

that specialist help should be obtained in selecting appropriate monitoring sites. 

6.2.26 Monitoring devices must be located appropriately at a downwind position 

where the non-occupational bystander might be exposed and the measurements 

made to cover the period when detectable concentrations of methyl bromide 

are likely to be present.  Monitoring needs to be maintained until methyl 

bromide gas levels are no longer detectable. The results of such monitoring 

should be kept by those conducting the fumigation and should be available 

upon request to any appropriate regulatory agencies.   

Buffer zones 

6.2.27 Dr Grahamôs report in Appendix I  shows how monitored concentrations of 

methyl bromide decrease with increasing distance away from the location of 

the ventilation site. Methyl bromide concentrations were found to be below the 

recommended acute and chronic TEL values 100m from the fumigation of 

shipsô holds (apart from one exception which was slightly above the acute TEL 

value (see section 5.2.23.6 c)).  For fumigations of logs under tarpaulins 

concentrations were below the acute and chronic TELs at 50m from the 

ventilation site. Fumigation of containers was shown to produce lower 

concentrations of methyl bromide than other methods and at 25m, 

concentrations were shown to be below both the acute and chronic TEL.   
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6.2.28 Wherever possible every effort should be made to increase the downwind 

distance between where the ventilation is occurring and the location of 

potential non-occupational bystanders. The Agency, therefore, considers that 

the following minimum buffer zones (the downwind distance between the 

ventilation release location and any non-occupational bystander) should be 

adhered to when ventilation occurs:  

Table 6.3 Proposed buffer zones for methyl bromide fumigation 

Situation Buffer zone 

Shipôs hold (greater than 1000 kg methyl bromide) 100m 

Shipôs hold (less than 1000 kg) 50m 

Logs/timber under covers outdoors and indoors 

(without recapture technology) 

50m 

Shipping containers 25m 

6.2.29 Non-occupational bystanders include not just residential occupiers but also 

persons who may be temporarily present in a location, for example, people 

walking on footpaths or those bystanders referred in Section 6.2.24, but they 

are not intended to apply to occupational bystanders. 

6.2.30 The buffer zone distance used must be recorded for all fumigations using the 

site evaluation form in Appendix A of the STIMBR Monitoring Protocol 

(which requires that the site location details and prevailing wind direction are 

recorded).  This information should be kept by those conducting the fumigation 

and should be available to be provided upon request to appropriate regulatory 

agencies. 

6.2.31 The buffer zones: 

 only apply if there are potential non-occupational bystanders in the 

downwind direction; and  

 do not apply where recapture technology is being used. 

6.2.32 The buffer zones have been based on data which were not specifically collected 

for this purpose. The Agency therefore seeks, as part of the submissions on this 

reassessment, any information which shows that either different sized buffer 

zones or alternative controls (for example, staged venting of ship holds) could 

provide the same level of protection for non-occupational bystanders.  

Personal Protective Equipment (including Respiratory Protective Equipment) 

6.2.33 When workers are carrying out fumigations with methyl bromide the use of 

suitable PPE is required.  However, standard PPE is not considered satisfactory 

as clothing including rubber can be penetrated by methyl bromide liquid and 

gas.  The PMANZ Code recommends the wearing of work boots, but states that 

gloves and overalls are not required.  It also states that, if overalls are worn, 

they should be light and permeable. 

6.2.34 Face protection will usually be incorporated in the RPE (a full face mask), but 

if not, goggles or a face shield should be worn, when handling methyl bromide 

liquid. 
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6.2.35 The Code also includes information on the most suitable RPE to use for methyl 

bromide.  In Table 6.1, the Agency has defined more precisely the 

circumstances in which different types of RPE must be worn to protect workers 

from the adverse effects of methyl bromide. 

6.2.36 General advice relating to the use of RPE, is set out in the guidance from the 

DoL guidance (Department of Labour 1999).  It is essential to ensure that the 

RPE: 

 is a good fit; 

 is well maintained; and 

 is safely stored. 

6.2.37 DoL includes a discussion of respiratory protection factors which can be used 

to provide guidance on the selection of suitable RPE.  The guidance does not 

specifically discuss use of RPE for methyl bromide fumigation.  The following 

describe briefly the two major options for RPE. 

Self contained breathing apparatus, SCBA 

6.2.38 For ñdangerousò methyl bromide concentrations the only safe RPE to use is 

self contained breathing apparatus (SCBA).  This supplies the wearer with a 

supply of clean air under positive pressure.  SCBA must be used by operators 

whenever they are entering a fumigated space (the Fumigation area
29

), such as 

a building, or a ship or shipôs hold.  Such a space may contain a methyl 

bromide concentration at levels well in excess of the WES values, indeed it 

may be Immediately Dangerous to Life and Health (IDLH).  The US NIOSH 

IDLH limit for methyl bromide is 250 ppm (Agency for Toxic Substances and 

Disease Registry 2007). 

6.2.39 This is particularly important for enclosed spaces, particularly lower areas such 

as shipôs holds, because methyl bromide is heavier than air.  Not only can high 

concentrations of methyl bromide accumulate in such areas, but it is also 

possible that air could be displaced leaving an atmosphere containing an 

insufficient concentration of oxygen to support life.  In such an atmosphere an 

air purifying respirator is completely inadequate which is why SCBA is 

required. 

6.2.40 DoL recommends that SCBA equipment is only used by specially trained and 

experienced staff.  Therefore, the Agency concludes that non-fumigation staff 

(such as seamen and cargo handlers) should not be required to wear such 

equipment to assist in ventilation procedures, unless they have been suitably 

trained.  The PMANZ Code of Practice (2.2.14.4) refers to crew members 

assisting with fumigations and using PPE including RPE, and notes that if they 

are working in areas requiring SCBA they have to fulfil these requirements. 

Otherwise, crew members should be outside the buffer zones established. 

6.2.41 The PMANZ Code also refers to supplied air respirators, which provides the 

wearer with a positive pressure source of clean air from a remote source using 

a supply line and external pump.  The DoL 2004 document indicates that when 

using a supplied air system in an area where the atmosphere exceeds the IDLH 

                                                 
29

     The area being fumigated (where the methyl bromide levels are likely to be high) (PMANZ Code) 
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limit, a back up SCBA supply must be available for emergencies.  The Agency 

considers this would be the case if entering a fumigation area and concludes 

that SCBA is likely to be the preferred option. 

Air purifying respirators 

6.2.42 An air purifying respirator using canisters which absorb methyl bromide out of 

the inhaled air is not suitable as a means of protection in high concentrations of 

methyl bromide because, if the device fails, the wearer would be exposed to a 

dangerous concentration of gas. However, such respiratory protection would be 

sufficient within the risk area
30

 around tarpaulin fumigations and shipping 

container fumigations to protect the wearer from fugitive emissions. 

6.2.43 The appropriate type will be class AX filter for organic gas with a boiling point 

of less than 65°C Colour Code: Brown.  Alternatively, a specific filter for 

methyl bromide marked ñMBò can be used.  The Code recommends 

replacement of filters at least after 8 hours, but sooner depending on 

concentration of the gas. 

6.2.44 It is good practice to use a full face respirator for methyl bromide, as this 

provides greater protection for the face to protect the eyes whenever handling 

methyl bromide.   

6.2.45 Particular care is needed in relation to replacement of filters, due to the high 

odour threshold for methyl bromide, such that the person cannot rely on odour 

to detect the gas when the filter capacity has been exceeded.  (This also means 

that if there is any doubt about the concentrations of methyl bromide present, 

SCBA should be worn, as the PMANZ Code recommends.) 

6.2.46 The restriction on the use by only trained and experienced staff does not apply 

to the use of air purifying respirators in areas with a lower hazard, nevertheless, 

some training and supervision is necessary.  

6.2.47 The Agency notes that the following represents ñbest practiceò in relation to 

RPE requirements for methyl bromide fumigation operations, but does not 

propose to mandate these requirements by way of a formal control. Instead it 

recommends the use of the relevant RPE during stated operations. 

Table 6.4  RPE Requirements for using methyl bromide 

Operation RPE recommended as best practice 

Shipôs holds and inside buildings (including under tarpaulins) 

Release of gas into a fumigation area SCBA 

Entry to the fumigation area during fumigation SCBA 

Checking for gas concentration after ventilation SCBA 

Checking of load to complete ventilation SCBA 

Standing guard at point of entry (edge of risk 

area) during fumigation 

None.  SCBA must be available for 

operator 

Standing guard at point of entry (edge of risk 

area) during ventilation 

SCBA 

                                                 
30

     The area outside the fumigation area which is defined by the fumigation operator as being an area in 

which unauthorised persons may not be until the fumigation has been completed 
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Operation RPE recommended as best practice 

Monitoring downwind Air purifying (only inside risk area) 

Under tarpaulins (outside, including logs and SCs) 

Release of gas into a fumigation area SCBA 

Checking for leaks and taping up of gaps SCBA 

Inside the ñrisk areaò Air purifying 

Removal of tarpaulins SCBA 

Checking for gas concentration after ventilation Air purifying 

Monitoring downwind Air purifying (only in inside risk area) 

Shipping containers   

Release of gas into a SC Air purifying 

Checking for leaks Air purifying 

Opening vents for ventilation and checking gas 

concentration 

Air purifying 

Fumigation cells  

Release of gas into a fumigation area None, unless SC being used when air 

purifying 

Checking for leaks (if a shipping containers is 

being used) 

Air purifying 

Ventilation None if automated, but air purifying for 

use of SC. 

 

Other potential control options 

6.2.48 The Agency has considered a number of risk management options that could 

potentially manage the risks to human health. These are: 

 an obligation to obtain a permission for the use of methyl bromide; 

 prior notification to the community; 

 requiring the use of chloropicrin, or a similar type of substance, as a 

stenching agent; 

 specifying time of day/night for fumigating; and 

 requiring venting of shipsô holds offshore. 

Permissions  

6.2.49 Under section 95A of the Act, the Authority may make the approval of a 

hazardous substance subject to an obligation to obtain a separate permission 

before using the substance.  

6.2.50 If such an obligation was applied to methyl bromide, potential users would 

need to apply to the Authority, or its delegate, for permission to use it. This 

would enable site-specific (local) conditions to be placed on the use of methyl 

bromide.  

6.2.51 However, under the RMA, Regional Air Plans may require that resource 

consents be obtained for fumigation; others (such as that at Nelson), may allow 

fumigation without obtaining resource consent but only in accordance with 

certain standards.   
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6.2.52 Also section 142 of the Act permits regional councils to impose more stringent 

requirements on the storage, use, disposal or transportation of hazardous 

substances than under HSNO, where it is considered necessary for the purposes 

of the RMA. 

6.2.53 Under section 77A(4), the Authority must be satisfied that the imposition of a 

permission requirement would be more effective than other controls in terms of 

its effect on the management, use, and risks of methyl bromide.  However, the 

human health risk assessment (Section 5.2) indicates that use in accordance 

with existing controls results in negligible effects.  Therefore, it is the 

Agencyôs view that there is no justification for imposing such an additional 

control under section 77A.  

Notification to the community 

6.2.54 The existing HSNO controls require notification of any fumigation procedure 

to be made to the New Zealand Fire Service, the person in charge of the place 

where the fumigation is undertaken and the relevant Port or Airport Authority. 

6.2.55 Regional Council Air Plans and local Codes of Practice also provide a range of 

notification controls and signage controls to provide the community with 

information and choice about exposure to methyl bromide.  

6.2.56 As the human health risk assessment (Section 5.2) indicates that use in 

accordance with existing controls results in negligible effects, the Agency 

considers that the current notification arrangements are effective and further 

notification requirements need not be specified under the HSNO Act.  

Chloropicrin as a stenching agent 

6.2.57 The traditional stenching agent which has sometimes been added to methyl 

bromide is chloropicrin.  For soil sterilisation, which was the main use of 

methyl bromide world-wide, and is still in some places, chloropicrin can 

contribute to the sterilisation action, since it has high toxicity to plants and 

nematodes, even at low concentrations.  This type of fumigation also carries 

much higher risk of human exposure, since it is often carried out in places 

without access restrictions, and under less stringent controls.  Thus, the 

warning the mixture provides can be advantageous for this work.  Use of 

methyl bromide for soil sterilisation has now ceased completely.   

6.2.58 With regard to quarantine purposes for which methyl bromide is used in New 

Zealand, the Agency notes that the standards to which the work is done take 

account only of the methyl bromide content.  Thus, if the fumigant contains 

chloropicrin, the total quantity used must be increased to retain the required 

amount of methyl bromide.  Additionally, chloropicrin is unsuitable for some 

products, including fruit and vegetables, personal effects, machinery and 

packaging.  Thus, the only purpose which the chloropicrin can serve is as a 

warning.   

6.2.59 The usual form of the mixture is 98% methyl bromide: 2% chloropicrin.  The 

proportion of chloropicrin which can be added to form a mixture is limited in 

practice by the fact that it is liquid at all normal ambient temperatures, while 

methyl bromide is gaseous under fumigation conditions.  



 

Reassessment of methyl bromide application November 2009 Page 92 

6.2.60 The Agency understands that the odour threshold for chloropicrin is 1.1 ppm 

(of chloropicrin alone). This is in the potentially hazardous range and thus, the 

warning comes too late for the levels of exposure acceptable in quarantine 

work.   

6.2.61 One of the major advantages of methyl bromide is the rapidity of its dispersal. 

Normally, concentrations of methyl bromide released from the fumigation 

of rows of logs will be within safe limits, and often below detectable levels, 

within minutes of uncovering.  But because of its much higher boiling point 

(112 degrees C), chloropicrin may persist on the fumigated product, leaving a 

residual irritant which can remain for a longer period of time.  Thus, as far as 

the methyl bromide component is concerned, the warning not only arrives late, 

but the danger it suggests (from methyl bromide) may well be long gone. 

6.2.62 Furthermore, the current WES value for chloropicrin is 0.1 ppm, or one fiftieth 

of that of methyl bromide.  So the odour detection threshold stated by the 

manufacturer is about eleven times the WES.  Because the chloropicrin itself 

lingers, so does the potential hazard it presents. 

6.2.63 The Agency considers that the monitoring methods now available and in 

regular use at all fumigation sites can detect methyl bromide at far lower 

concentrations than those needed for detection of the 98:2 mixture by smell.  

PID instruments, for example, can detect concentrations of 0.1ppm, which is 

well under 1% of that possible by smell.  Thus, they can warn well in advance 

of the danger.  They also provide a very precise measure of the concentration 

variations in real time.  Instruments of this type are now routinely used by not 

only the fumigators, but also by other groups working near fumigation sites. 

6.2.64 The Agency considers the use of chloropicrin as a stenching agent to be 

inappropriate.  However, the Agency would value input from users on whether 

it would be feasible to use any other substance as a stenching agent. 

Specify time of day/night for operations 

6.2.65 The Agency understands that some ports have restrictions on the timing of 

ventilation so that it occurs outside normal working hours when occupational 

bystanders are unlikely to be present (for example, at night). 

6.2.66 However, for ports that are in the vicinity of residential areas, the risks to 

residential bystanders would be increased as more people would be in their 

homes and could be sleeping. In addition, atmospheric conditions at night 

might be less conducive for rapid dispersion of methyl bromide than day time 

conditions. 

6.2.67 Accordingly, the Agency does not consider that a HSNO control requiring 

fumigation to only be carried out at night time to be warranted.  

Require ships to vent holds offshore 

6.2.68 As noted in Dr Grahamôs Review of the Monitoring Reports (Appendix I), the 

quantities of methyl bromide used for treatment of logs inside shipsô holds are 

usually much greater than for other methods.  However, the rates of release 

from hold ventilation can be controlled, to some extent, by a staged approach 

to opening the holds.  Thus the likelihood of workers or bystanders being 

exposed to a high concentration of methyl bromide can be minimised. 
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6.2.69 Accordingly, the Agency does not consider that a HSNO control requiring 

ventilation of holds offshore to be warranted. 

Environment 

6.2.70 As a result of its assessment of the risks to the environment, the Agency 

considers that normal use as space fumigant of methyl bromide will not result 

in direct exposure of plants, terrestrial or aquatic organisms.  Therefore the 

direct risks to the environment will be negligible.  There are benefits to the 

environment and ecosystems from continued use of methyl bromide in the 

medium term to avoid the introduction of damaging pests but these are not able 

to be measured directly. 

6.2.71 The Agency has identified a number of risk management options that could 

potentially ensure that the risks to the environment are negligible. These are: 

 Environmental User Charges; and  

 Transferable permits. 

Environmental User Charges 

6.2.72 Section 96 of the Act allows the Authority to report to the Minister on the 

possibility of the application of an environmental user charge where the 

Authority considers that such a charge (or charges) would be costïeffective 

and result in the reduction of likely adverse effects similar to that which would 

be achieved by controls under sections 77, 77A and 77B of the Act.   

6.2.73 In this instance there is no evidence of the availability of environmental user 

charges that would achieve such a result. 

Transferrable permits 

6.2.74 Section 88 of the Act allows the Authority to recommend to the Minister for 

the Environment that a transferable permit scheme be established for any 

hazardous substance where the Authority is satisfied that such a permit scheme 

would be costïeffective and result in the reduction of likely adverse effects 

similar to that which would be achieved by controls under sections 77, 77A and 

77B of the Act.  

6.2.75 Transferable permits are established by regulation and may specify the amount 

of substance available for importation in any specified period of time or a 

method for determining that amount. 

6.2.76 The Agency notes that, under the Ozone Layer Protection Regulations 1996, 

methyl bromide may be imported into New Zealand under the authority of 

eitherð 

(a)   A base year permit under regulation 6 of the regulations; or 

(b)  A quarantine and pre-shipment permit under regulation 7 of the 

regulations,ð 

granted by the Minister for the Environment
31

. 

                                                 
31

 Regulation 5(2) 

http://www.brookersonline.co.nz/databases/modus/lawpart/regs/link?id=REG-NZL-PUB-Y.1996-222%7eBDY%7ePT.1%7eREGG.!42%7eREG.6&si=1610670095
http://www.brookersonline.co.nz/databases/modus/lawpart/regs/link?id=REG-NZL-PUB-Y.1996-222%7eBDY%7ePT.1%7eREGG.!42%7eREG.7&si=1610670095
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6.2.77 As the importation of methyl bromide is already strictly controlled, the Agency 

does not consider a transferable permit scheme under the Act necessary as the 

risks are adequately managed by other controls. 
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SECTION SEVEN ï ALTERNATIVES TO METH YL 

BROMIDE  

7.1 Intr oduction 

7.1.1 As discussed in the assessment of risks to the market economy, it is important 

to ensure that exports arrive at their destination markets pest-free.  Similarly, 

from a biosecurity viewpoint, it is important that pests are prevented from 

entering the country via imported goods. 

7.1.2 A report from the Methyl Bromide Technical Options Committee under the 

Montreal Protocol (MBTOC 2007) provides a comprehensive review of 

alternatives methods of treatment to methyl bromide for QPS applications. 

7.1.3 The International Plant Protection Convention (IPPC) recommendation 

ñReplacement or Reduction of the use of methyl bromide as a phytosanitary 

measure (2008)ò contains a list of treatments that may be considered and 

validated as alternatives to methyl bromide and that are currently registered in 

at least one country. 

7.1.4 MAFBNZ has identified potential replacements for methyl bromide (see matrix 

in Appendix N).  MAFBNZôs conclusion is that there are a range of options 

that, while potentially effective as specific commodity treatments, do not 

provide a wholesale replacement for methyl bromide. 

7.1.5 MAFBNZ has also noted that timeframes for research into these treatments 

range from 1ï2 years and upwards.  These timeframes are for the initial 

research and confirmation for domestic use (subject to various regulatory 

approvals).  

7.1.6 However, obtaining agreement with an overseas trading partner to a non-

methyl bromide treatment can take many years of negotiation, as shown by the 

current negotiations with India to accept phosphine treatment of export logs.  

After three years, phosphine is still to be accepted by India as an alternative to 

methyl bromide. 

7.1.7 The main alternatives (chemical and physical) for replacing methyl bromide 

are discussed below.  Where possible, the Agency has evaluated these 

alternatives by reference to the following criteria, namely the extent to which 

they are: 

 cost-effective; 

 of the same (or better) efficacy; 

 safe and easy to use; 

 harmless to the commodity; and 

 environmentally benign (i.e. not an ozone depleting substance (ODS) or 

have global warming potential (GWP)). 
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7.2 Chemical Alternatives 

 

7.2.1 The hazardous properties of the main chemicals for replacing methyl bromide 

are summarised in Table 7.1. Further discussion on these chemicals appears in 

the following paragraphs.    
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Table 7.1:  Summary table of hazardous properties of alternative chemicals
*
 

Active 

ingredient 

Human Toxicity Environmental Toxicity  Bio accumulative Rapidly 

degradable 

Comment 

Methyl bromide 6.1C ï acutely toxic (oral) 

6.1B ï acutely toxic (inhalation) 

8.2C, 8.3A
#
 -Corrosive to skin and eyes 

6.6B ï suspected human mutagen 

6.8B ï suspected 

reproductive/developmental toxicant 

6.9A ï systemic target organ toxicant 

(inhalation) 

9.1A ï very ecotoxic in 

aquatic environment 

9.2D ï slightly harmful in soil 

environment 

9.3B ï ecotoxic to terrestrial 

vertebrates 

no no Also ODS 

Carbonyl 

sulphide 

6.1 acute toxicity (oral) ND 

6.1C ï acutely toxic (inhalation) 

6.3A, 6.4A
#
 ï skin and eye irritant 

6.8B ï suspected 

reproductive/developmental toxicant 

6.9A ï systemic target organ toxicant 

(inhalation) 

9.1D ï slightly harmful 

ecotoxic in aquatic 

environment 

9.2A ï very ecotoxic in soil 

9.3B ï ecotoxic to terrestrial 

vertebrates 

no yes Less toxic to people and the 

environment. 

Yet to be assessed by ERMA NZ 

as a  fumigant 

 

Ethyl formate 6.1D - acutely toxic (oral) 

6.1Dï acutely toxic (inhalation) 

6.3B ï mild skin irritant 

6.4A ï eye irritant 

9.3C ï harmful to terrestrial 

vertebrates 

no yes One formulation containing ethyl 

formate (Vapormate, approval 

code HSR001655) is approved for 

use in NZ as a fumigant. 

Mild human toxicity and 

environmental effects 

Suitable for use with fresh 

produce. 

Methyl iodide 6.1C - acutely toxic (oral) 

6.1E-  acute toxicity (dermal) 

6.1Cï acutely toxic (inhalation) 

9.1A ï very ecotoxic in 

aquatic environment 

9.2A ï very ecotoxic in soil 

no yes Formulations containing methyl 

iodide are currently being assessed 

by ERMA NZ for approval as a 

soil fumigant (application number 
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Active 

ingredient 

Human Toxicity Environmental Toxicity  Bio accumulative Rapidly 

degradable 

Comment 

6.3Aï skin irritant 

8.3A -Corrosive to eyes 

6.7B ï suspected human carcinogen 

6.8B ï suspected 

reproductive/developmental toxicant 

6.9A ï systemic target organ toxicant 

(inhalation) 

 

9.3B ï ecotoxic to terrestrial 

vertebrates 

HSR07095) 

Less acutely toxic than methyl 

bromide 

Has a potential carcinogenic effect 

Methyl 

isothiocyanate 

6.1C - acutely toxic (oral) 

6.1A-  acute toxicity (dermal) 

6.1B ï acutely toxic (inhalation) 

8.2B, 8.3A -Corrosive to skin and eyes 

6.5B ï contact sensitiser 

6.9A ï systemic target organ toxicant 

(inhalation) 

9.1A ï very ecotoxic in 

aquatic environment 

9.2C ïecotoxic in soil 

9.3B ï ecotoxic to terrestrial 

vertebrates 

no no Not approved for use as a 

fumigant in NZ 

Highly corrosive to skin and eyes 

 

Similar acute toxicity to methyl 

bromide 

Phosphine 6.1 acute toxicity (oral) ND 

6.1A ï acutely toxic (inhalation) 

6.4A ï eye irritant 

6.9A ï systemic target organ toxicant 

(inhalation) 

9.1A ï very ecotoxic in 

aquatic environment 

9.3A ï very ecotoxic to 

terrestrial vertebrates 

9.4A ï very ecotoxic to 

terrestrial vertebrates 

ND**  ND A number of formulations 

containing phosphine (or which 

release phosphine) are approved as 

fumigants. 

More acutely toxic to humans than 

methyl bromide 

Sulphuryl 

fluoride 

6.1C ï acutely toxic (oral) 

6.1C ï acutely toxic 

 (inhalation) 

6.3B ï mild skin irritant 

6.4A ï eye irritant 

6.8B ï suspected 

reproductive/developmental toxicant 

6.9A ï systemic target organ toxicant 

9.3B ï ecotoxic to terrestrial 

vertebrates 

ND ND Has not been assessed by ERMA 

NZ as a fumigant 

Less acutely toxic than methyl 

bromide 

Similar level of chronic effects 

(but not mutagenic) 

High Global Warming Potential 
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Active 

ingredient 

Human Toxicity Environmental Toxicity  Bio accumulative Rapidly 

degradable 

Comment 

(inhalation) 

Ethanedinitrile 6.1 acute toxicity (oral) ND 

6.1B ï acutely toxic (inhalation) 

6.4A ï eye irritant 

6.9A ï systemic target organ toxicant 

(inhalation) 

ND   Has not been assessed by ERMA 

NZ as a fumigant 

Similar acute toxicity to methyl 

bromide. 

 

 
*
 The classifications given are for the pure fumigants not the formulated products.  Where sub-classes are ranked A, B. C etc. A is the most toxic category, B the next, etc. 

[with the exception in this list of 6.5B, in which case the 6.5B represents contact sensitisation]. 

** ND ï insufficient data to classify 

#  Skin and eye corrosivity classifications (8.2 and 8.3) are more severe effects than skin and eye irritation (6.3 and 6.4). 
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Phosphine 

7.2.1 Two substances containing phosphine are approved for use as fumigants in 

New Zealand under the HSNO Act (gas containing 20 g/kg phosphine, HSNO 

approval: HSR001632; and CytecGas01, HSNO approval: HSR007629). The 

controls relating to fumigants, as set out in the Hazardous Substances 

(Fumigants) Transfer Notice
32

, apply to these substances.  

7.2.2 Phosphine is highly toxic to humans. When inhaled it targets the liver, kidneys 

and lungs.  Fatalities can occur days and weeks after the acute exposure. 

7.2.3 Phosphine is typically produced in the reaction of aluminium or magnesium 

phosphide with water.  There are some formulations of phosphine available in 

cylinders as technical grade, pure compressed gas or diluted with CO2.  The gas 

is highly toxic to insects and has remarkable penetration ability (Spiers 2003).  

Because of the relationship between respiration and efficacy, the egg and pupal 

stages of insects are generally more tolerant than larval and adult stages.  

Phosphine is generally ineffective against fungi infesting timber (MBTOC 

2007). 

7.2.4 Considerable efficacy data has been developed in support of phosphine as a 

methyl bromide alternative (Spiers 2003).  Plant and Food Research 

(Wimalaratne, van Epenhuijsen et al. 2008) have also fumigated pine logs 

infested with Sirex (Sirex noctillo) wasp larvae with phosphine.  The results 

showed that phosphine is probably unsuited to control of Sirex in fresh logs 

because an unacceptable large number of live Sirex wasp larvae survived after 

phosphine fumigation. 

7.2.5 Phosphine is not an ozone depleting substance and has been accepted by China 

for treatment of logs in shipôs holds but not by India or Malaysia. 

7.2.6 One of the major disadvantages of phosphine when compared to methyl 

bromide is the long exposure time (up to 10 days) required, but this can be 

overcome by applying the phosphine in transit, for example, to logs carried in 

shipôs holds.  

7.2.7 Plant & Food Research (Wimalaratne, van Epenhuijsen et al. 2009) carried out 

a laboratory trial to test the efficacy of phosphine to control burnt pine 

longhorn adult beetles (Arhopalus ferus) with a focus on concentration and 

duration of exposure.  The results of this study suggest that the mortality may 

increase by increasing the exposure time and the temperature and not by 

increasing the concentration.   

7.2.8 A report produced for STIMBR (see Appendix O) reviews research into 

phosphine for control of timber quarantine pests.  The review shows that for 

logs, research carried out to date and the results of ship-board monitoring 

supports the efficacy of the 10-day x 200 ppm protocol for controlling bark-

borne quarantine pests.  A top-up after 5 days is required to maintain phosphine 

concentrations during the 10-day period.  There is insufficient evidence to 

support a treatment protocol shorter than 10 days although the experimental 

                                                 
32

      http://www.ermanz.govt.nz/hs/transfer/Summaries/Fumigants%20-

%20Summary%20of%20Approvals%20_2007.11.30_.pdf 

 

http://www.ermanz.govt.nz/hs/transfer/Summaries/Fumigants%20-%20Summary%20of%20Approvals%20_2007.11.30_.pdf
http://www.ermanz.govt.nz/hs/transfer/Summaries/Fumigants%20-%20Summary%20of%20Approvals%20_2007.11.30_.pdf
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work strongly suggests durations as short as 5 days can be effective.  It is very 

likely that a shorter treatment protocol will still rely on a top-up of phosphine. 

7.2.9 For sawn timber, the trials show that a 16ī24-hour phosphine protocol works 

well at high temperatures, for example, at 20ī30ÁC.  The optimum treatment 

has yet to be ascertained, particularly at the lower temperatures that may be 

encountered at the start and end of the season. 

7.2.10 Genera Limited has identified the Horn Diluphos System (HDS) for 

administering pure cylinderised phosphine as being a viable alternative to 

methyl bromide. (Genera, pers comm). 

7.2.11 Genera Limited is conducting further research and efficacy trials at laboratory 

and semi-commercial scale on the following: 

 onion thrip eggs; 

 apple pest laboratory trials and semi-commercial fumigation trials; 

 trans-Tasman sawn timber fumigation trials; 

 top stow logs fumigation trials; 

 heat destruction of methyl bromide and HDS phosphine comparison; 

 heat in combination with HDS phosphine. 

7.2.12 The STIMBR Draft Business Plan for 2009ï10 includes a component that aims 

to evaluate and advance the use of phosphine for both in-transit fumigation and 

as a replacement for methyl bromide for 24 hour fumigations.  The programme 

also aims to provide additional efficacy data to support the use of phosphine as 

a fumigant. 

7.2.13 The Agency considers phosphine to have potential as an alternative chemical 

treatment of logs.  However, its cost-effectiveness and efficacy require further 

research.  Its adoption will also be dependent on it being accepted as a suitable 

fumigant by New Zealandôs trading partners.  

Methyl iodide 

7.2.14 Trials using a substance containing methyl iodide as a soil fumigant have been 

carried out in New Zealand and an application for its approval as a soil 

fumigant for use in the strawberry industry is currently being processed by 

ERMA New Zealand (application number HSR07095).  Its efficacy for use on 

logs and timber is unknown. 

7.2.15 Methyl iodide is less acutely toxic than methyl bromide but shows similar 

toxicity in the respiratory system and the gastrointestinal tract.  It also has a 

potential carcinogenic effect.  

7.2.16 The Agency notes that methyl iodide is the most comparable gas to methyl 

bromide and information available shows equal fumigation effectiveness to 

methyl bromide.  It is not an ozone depleting substance. 

7.2.17 A methyl iodide 50% and carbon dioxide 50% mixture is registered in Japan 

for wood including wood packing treatment.  However, as reported in the 2006 

MBTOC assessment (MBTOC 2007) the limited amount of research that has 

been undertaken suggests it is no better than methyl bromide in controlling 

pathogens in wood and may in fact be inferior. 
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7.2.18 In summary, methyl iodide is likely to pose at least similar safety concerns as 

methyl bromide and is some years away from being approved for use in QPS 

fumigation in New Zealand.     

Sulfuryl fluoride  

7.2.19 Sulfuryl fluoride is a less acutely toxic gas than methyl bromide but it also 

causes neurological and respiratory effects. 

7.2.20 Sulfuryl fluoride has similar properties and exposure requirements, with 

significantly better penetration of wood (Ren, Lee et al. 2009). 

7.2.21 The 2006 MBTOC assessment (MBTOC 2007) reports that sulfuryl fluoride 

has been shown to be effective against adults and larvae of arhopalus and 

hylastes but there were some issues with eggs at lower temperatures.  All eight 

fungi tested failed to grow after re-isolation. 

7.2.22 It is used on timber overseas.  However, there is no good data available on its 

efficacy in respect of log fumigation. 

7.2.23 Sulfuryl fluoride is not currently approved or registered in New Zealand for use 

as a fumigant. It has potential as a replacement for methyl bromide in some 

situations. 

7.2.24 Recently published reports indicate that sulfuryl fluoride has a global warming 

potential (GWP) exponentially higher than previously considered.  The GWP 

of sulfuryl fluoride is reported to be about 4800, a value similar to CFC-11, 

which is already banned under the Montreal Protocol (Nordiko Quarantine 

Systems Pty Ltd 2009). 

7.2.25 Accordingly, further research is required before the cost-effectiveness, efficacy 

and environmental effects of this substance can be evaluated.  

Methyl isothocyanate/sulfuryl fluoride mixture  

7.2.26 The mixed gas of methyl isothocyanate (MITC) and sulfuryl fluoride is a 

flammable liquid which has similar acute toxicity, corrosivity and effects on 

target organs as methyl bromide. 

7.2.27 The gas is registered in Japan for wood, including wood packing, infested with 

forest insect pests.  It does have high sorption characteristics and a strong 

odour. It is not currently registered or approved in New Zealand. 

7.2.28 The MITC/sulfuryl fluoride mix is an unlikely potential alternative due to 

concerns about the GWP of sulfuryl fluoride and the fact that its efficacy is 

unknown for logs and timber and so is currently not accepted for trade 

purposes. 

Cyanogen 

7.2.29 Cyanogen (sometimes referred to as ethanedinitrile) has been investigated as a 

replacement for methyl bromide and it has been shown to have a better 

penetration of wood than methyl bromide (Ren, Lee et al. 2009). 

7.2.30 Human exposures to cyanogen, have been very limited.  However, the 

substance is likely to be fatal at high doses due to partial metabolism to 

cyanide. 
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7.2.31 The 2006 MBTOC assessment (MBTOC 2007) indicates that cyanogen 

penetrates wood quite rapidly both across and along the grain, in contrast to 

methyl bromide which travels along the grain but poorly across the grain.  

Unlike methyl bromide, it penetrates high moisture content timber well.  Thus 

it appears to have considerable potential as a methyl bromide alternative for 

logs and sawn timber. 

7.2.32 Cyanogen shows good efficacy on timber pests but is some way from 

registration in Australia and New Zealand (MAFBNZ 2008).   There are 

unresolved questions over its cost and there are as yet no known methods to 

recover residual gas.  Thus further work is needed to evaluate whether it meets 

MAFBNZôs requirements. Given its current status, it probably will not be 

submitted to the international community for consideration for at least 3 to 4 

years.   

Carbonyl sulphide 

7.2.33 Carbonyl sulphide is a flammable gas is less toxic to people and the 

environment than methyl bromide. However, it does show neurotoxicity and 

effects on target organs. 

7.2.34 Carbonyl sulphide will need extensive work to show its effectiveness as a 

fumigant for logs (MAFBNZ 2008) and it will probably not be acceptable for 

fresh produce because of its odour.  As there is no apparent move to use it for 

timber fumigation by our trading partners, there would need to be extensive 

work by MAFBNZ and MFAT to have it accepted by our trading partners as a 

replacement fumigant.   

Ethyl formate  

7.2.35 Ethyl formate is a flammable liquid and is approved under HSNO for use as a 

fumigant in New Zealand (as Vapormate).  It shows potential as a relatively 

environmentally benign fumigant to replace methyl bromide, particularly for 

fresh produce.  It is generally regarded as safe and is used as a food additive.   

However, it is still at least 2ï4 years away from being able to be used within 

the biosecurity environment (MAFBNZ 2008). 

7.3 Non-chemical alternatives 

Debarking 

7.3.1 The 2006 MBTOC assessment (MBTOC 2007) indicates that bark removal has 

long been a key strategy in reducing contamination of logs and reducing the 

risk that logs and sawn timber carry insects and fungi of quarantine concern.  

While debarking removes surface contamination and also bark and cambium, 

areas particularly prone to pest attack, it does not affect insects and fungi 

already in the wood.  Many countries require debarking of all imported logs. 

7.3.2 The presence of bark on wood is essential for egg laying with some insects, 

notably certain longhorn beetles and wood wasps.  Bark removal can destroy 

the habitat where bark beetles breed and their larvae feed.  Once removed the 

wood is unsuitable for bark beetle breeding.  Debarking, together with 

conversion to sawn timber in country of origin, appears to have potential to 

reduce the need for methyl bromide where bark-borne pests are the object of 
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the treatment, including quarantine treatments.  Wood that is green or freshly 

cut is easier to debark than dry or seasoned wood. 

7.3.3 However, because of the high cost, and the requirement by customers in major 

Asian markets that bark remain on logs, its application as a quarantine 

treatment is limited. 

Heat treatment 

7.3.4 The 2006 MBTOC assessment (MBTOC 2007) indicates that heat treatment is 

effective against insects and notes that it has been accepted as a quarantine 

treatment for logs and timber to be shipped to the USA and many other 

countries for many years (for example, USDA 1996).  The general 

specification has been to reach a core temperature of 71°C for 60 minutes.  

Kiln drying of timber to a moisture content of less than 20% using 

temperatures over 70°C is often a commercial requirement but also has long 

been accepted as a quarantine treatment by most importing countries. 

7.3.5 Heat treatment of unprocessed logs is an approved risk mitigation measure for 

importation into the USA but because of the energy required and the bulk of 

the commodity, it is rarely an economic alternative to fumigation.  

7.3.6 Hot water and steam treatment has long been used for risk mitigation for 

hardwood veneer logs imported into New Zealand.  Such logs are invariably 

attacked by pinhole borers, Scolytidae and Platypodidae before shipment.  

Moist heat treatment is an integral part of log conditioning prior to peeling but 

has the additional benefit of eliminating quarantine risk. 

7.3.7 Heat treatment in contained stacks would be very costly if done with diesel or 

gas generated dry/hot air.  The development of electrically-powered-heat pump 

technology could make heat treatment more economically viable. 

7.3.8 The University of Canterbury has, with support from MAFBNZ, conducted a 

preliminary study on the use of electricity to heat treat export logs as an 

alternative to fumigation and found it to be a feasible option worth researching. 

Proposals for further research are being developed.  

Microwave treatment 

7.3.9 The 2006 MBTOC assessment (MBTOC 2007) indicates that microwave 

treatment is essentially a heat treatment using electromagnetic energy in the  

10 ï 30,000 MHz range.  The relationship between field intensity, exposure 

time and mortality of individual insect species is not well understood, but has 

been shown to include considerable variabili ty. 

7.3.10 Forest products pose special problems in the use of microwaves for 

disinfestation both in the wide variation in moisture content and the variety of 

target insects.  However, recent research has shown microwave irradiation to 

be highly effective against Asian longhorned beetle in both green and dry wood 

packaging up to 100 x 100 x 100 mm.  Microwave irradiation has also been 

shown to be effective against termites.  

7.3.11 However, it seems unlikely that microwave irradiation has application in the 

treatment of logs in the quantities exported, and scaling up the technology to 

deal with quarantine risk wood packaging poses has yet to be achieved. 
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Irradiation  

7.3.12 The 2006 MBTOC assessment (MBTOC 2007) indicates that Gamma 

irradiation has been suggested as a treatment for wood and wood products.  

However, its practical application must overcome a number of hurdles, 

including the construction of large irradiators to handle logs and bulk wood 

products.  The technology is also limited by poor penetration into freshly cut 

logs.  

7.3.13 The use of irradiation for decontaminating logs and sawn timber in export trade 

does not appear to be economically feasible at this time, but may be useful in 

managing pests on high-value forest products that cannot normally be heat 

treated or fumigated. 

Water soaking 

7.3.14 The 2006 MBTOC assessment (MBTOC 2007) indicates that water soaking or 

immersion provides a process for control of pests on imported logs.  Immersion 

of some logs destined for plywood manufacture is a useful process as it also 

improves the quality of the products.  The storage of logs in water or under 

water spray has long been accepted as an effective treatment for terrestrial 

insects and fungi with salt water immersion for 30 days being an approved 

treatment for logs into Japan.  The upper surface of the logs above the water 

level is sprayed with an insecticide mixture such as dichlorvos as part of the 

pest management strategy. 

7.3.15 However, the potential for use of water soaking for quarantine treatment of 

imported logs is limited by the large area of water required and the undesirable 

side effects of ponding large volumes of logs, making its application on a large 

scale unlikely. 

Integrated Pest Management (IPM) 

7.3.16 It is possible that the adoption Integrated Pest Management (IPM) strategies 

(for example, monitoring flight season, removing dead trees) during the 

growing and harvest period will minimise the need for treatment.  

7.3.17 The Agency notes that, currently methyl bromide is often considered a 

component of IPM but also notes that STIMBRôs Research Strategy (see 

Appendix L) includes an ecological risk assessment/quality assurance theme. 

7.3.18 The object of this research strategy theme is to reduce the need for fumigation 

with methyl bromide or other products by implementing an ecological risk 

assessment and quality assurance programme that ensures treatments are only 

applied when and to the degree they are needed. Risks of pest contamination of 

any product but in particular harvested logs will be defined based on new 

knowledge on the biology and ecology of pest species, in combination with the 

time of year, weather conditions and product origin. According to STIMBR, 

for logs alone, a quality assurance programme that verifies their origin and 

history has the potential to reduce fumigation by between 30 and 60%. This 

research has the potential to transform the way the forest industry addresses 

phytosanitary issues for market access. 
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7.3.19 The reduction in methyl bromide use through improved pest management is 

unlikely to be achieved in the short term as a significant amount of research is 

required.  The programme will need to be accepted New Zealandôs trading 

partners. However, the Agency welcomes any further information which 

STIMBR or other interested parties are able to provide. 

7.4 Conclusion 

7.4.1 There is no single alternative fumigant or method of treatment to replace 

methyl bromide for all intended uses or overseas markets. 

7.4.2 However, phosphine is being used in some situations and further research into 

its use is being carried out. 

7.4.3 The introduction of a number of other alternatives referred to above depends on 

further research into their efficacy, granting of regulatory approvals and 

subsequent acceptance of them by trading partners.  In this regard, the 

Government position on QPS use of methyl bromide (see Appendix R) while 

recommending the introduction of alternative methods of treatment where 

feasible, acknowledges that further research should be supported. 

7.4.4 The Agency concludes that it is likely to be several years before any alternative 

treatments will have any effect on the amount of methyl bromide being used.   

However, acceptance of phosphine by India and the acceptance of reduced 

methyl bromide fumigation rates by China could see a significant reduction in 

the amount of methyl bromide used by New Zealand.  The amount of reduction 

cannot be estimated because of the volatile nature of the demand from China 

for logs. 
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SECTION EIGHT  ï RECAPTURE OF METHYL 

BROMIDE  

8.1 Evaluation 

8.1.1 In considering the practicality and affordability of recapture technology, the 

Agency has referred to a report prepared by Aurecon New Zealand for 

STIMBR.  This report is attached as Appendix Q and compares the available 

technology for capture, recapture and recycling options for methyl bromide.  

The report concludes that the four best technologies for New Zealand (in 

ranked order) are: 

(1) activated carbon adsorption, destruction by thiosulfate, water washing 

and oven drying (destruction); 

(2) activated carbon adsorption and landfill disposal (destruction); 

(3) activated carbon temperature swing adsorption/desorption (direct 

recycle); and 

(4) zeolite temperature swing adsorption/desorption (direct recycle). 

8.1.2 All four of these technologies are technically possible with activated carbon 

adsorption and landfill disposal being the system operating at the Port of 

Nelson. 

8.1.3 The report explored costings for the four process options in terms of capital 

and operating costs.  The results of this analysis are shown in Table 8.1. The 

figures are based on fumigation of 1,000 70 cubic metre containers per year 

over 250 days. 

Table 8.1: Comparative cost estimates  

 Estimated 

operating costs 

Cost per 

container 

Approximate 

capital costs 

Option 1 

Fumigation and vent to atmosphere 

93,500 94 10,000 

Option 2 

Fumigation and methyl bromide 

adsorption onto carbon and disposal to 

landfill. Technology method (2) above. 

387,500 388 220,000 

Option 3 

Fumigation and methyl bromide 

adsorption onto carbon, soaking in 

thiosulfate, carbon washing and oven 

drying (destroy). Technology method 

(1) above. 

389,650 390 350,000 

Option 4 

Fumigation and methyl bromide 

recovery by temperature swing 

adsorption/desorption using activated 

carbon (recycle). Technology method 

(3) above. 

501,000 501 1,200,000 
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Source: Aurecon 2009. 

8.1.4 From this it can be seen that on the basis of cost, Option 2 would be the least 

expensive option for minimising emissions.   

8.1.5 Aurecon considered the potential problems that might be involved in 

attempting to scale up use of these technologies for fumigations under covers 

and concluded that this is possible and that all of the identified problems could 

be addressed ñby conventional process plant design proceduresò. 

8.1.6 While the use of these capture technologies would reduce emissions and thus 

reduce the effects on the ozone layer, only the recycle method would reduce 

the amount of methyl bromide used in New Zealand.  The high investment and 

operating costs of a recycling system would be a commercial decision and 

would need to be balanced against the cost of developing alternatives and 

gaining international acceptance for exports.   

8.1.7 Recovering the residual gases of several thousand tonne log fumigations has 

yet to be attempted.  The mass of activated carbon (probably in the 20 ï 80 

tonnes range), the size of the containment vessels, and the need to regenerate 

this mass of activated carbon will present problems.  The risks to the 

environment from disposal of such quantities (for example, to landfill) would 

also need to be assessed. 

8.2 Conclusion 

8.2.1 Overall, the Agency considers that further research is needed into the logistics 

and cost structure before recapture could be considered ñpractical and 

affordableò and thus be considered as a mandatory requirement in New 

Zealand.  In this regard, the Agency notes that the STIMBR Draft Business 

Plan from 2009ï10 indicates that the 2009ï10 STIMBR research programme 

includes progressing the implementation of methyl bromide capture/destruction 

technologies with particular reference to large scale fumigations such as logs. 

8.2.2 This position is similar to that taken by the APVMA.  The APVMA decided to 

keep a watching brief on developments in recapture technology and liaise with 

fumigators, regarding developments in the economics and logistics of its 

possible implementation as a registration requirement (see Appendix B).   
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SECTION NINE ï OVERALL EVALUATION A ND 

RECOMMENDATIONS  

9.1 Introduction  

9.1.1 Under section 29 of the Act, the Authority may approve this application if, 

after taking into account 

 any controls which may be imposed on the substance,  

 all effects of the substance during its lifecycle, and 

 the likely effects of the substance being unavailable, 

the positive effects of the substance outweigh the adverse effects.   

9.1.2 Conversely, if the adverse effects outweigh the positive effects, the Authority 

may decline the application (and thus prohibit the use of methyl bromide in 

New Zealand). 

Approach to uncertainty 

9.1.3 As noted in section 2.4, Section 7 of the Act requires the Authority to take into 

account the need for caution in managing adverse effects where there is 

scientific and technical uncertainty about those effects.  In addition, clause 29 

of the Methodology notes that where there is scientific and technical 

uncertainty the Authority must consider the materiality of the uncertainty to the 

decision.  If such uncertainty cannot be resolved, clause 30 requires the 

Authority to take into account the need for caution in managing the adverse 

effects of the substances.  There is some uncertainty as to the magnitude and 

likelihood of some of the adverse effects but this uncertainty has been taken 

into account by adopting a conservative approach in the assessment. 

9.1.4 In preparing this application the Agency has explicitly noted areas of 

uncertainty and adopted a cautious approach.  In its deliberations, the Authority 

may adopt a different view 

Approach to risk 

9.1.5 Clause 33 of the Methodology requires the Authority to have regard to the 

extent to which a specified set of risk characteristics exists.  In evaluating those 

risks assessed as being significant (non-negligible) the Agency considered the 

impact of these characteristics, ie. whether: 

 exposure to the risk is involuntary; 

 the risk will persist over time; 

 the risk is subject to uncontrollable spread and is likely to extend its 

effects beyond the immediate location of incidence; 

 the potential adverse effects are irreversible; and/or 

 the risk is not known or understood by the general public and there is 

little experience or understanding of possible measures for managing the 

potential adverse effects. 

9.1.6 In making its decision the Authority may choose to be more or less cautious 

and modify the qualitative assessments to reflect its approach to risk. 
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9.2 Overall evaluation 

9.2.1 Under the Montreal Protocol, methyl bromide use is allowed for QPS purposes 

to facilitate the import and export of products.  Non-QPS use of methyl 

bromide in New Zealand is restricted to strawberry and strawberry runner 

production until existing stocks run out (anticipated to be by 2010).  Since New 

Zealand does not have a critical use exemption no further stocks of methyl 

bromide for non-QPS use will be able to be imported.  Therefore the Agencyôs 

risk assessment has only considered the effects of QPS use under the three 

proposed scenarios:   

(1) the baseline scenario represents the existing situation where non-QPS use 

will cease in the near future and use of methyl bromide for QPS purposes 

continues for approximately the next ten years;   

(2) a phase out of all uses of methyl bromide over a period of five years; and 

(3) an immediate total ban on the use of methyl bromide for any purpose. 

9.2.2 The analysis of effects is based on the difference between scenario 2 and the 

baseline scenario and scenario 3 and the baseline.  For the baseline scenario 

and scenario 2, the existing controls are deemed to be in place. Proposed 

modifications to the current controls are considered as variations to the 

scenarios rather than as separate scenarios.  For all scenarios it is assumed that 

research will continue to look for effective and cost-effective replacements for 

the use of methyl bromide on New Zealandôs exports and imports. 

Methyl bromideï Non QPS uses 

9.2.3 Under the Ozone Layer Protection Regulations 1996, it is now illegal to import 

methyl bromide into New Zealand for non-QPS uses. The Agency recommends 

that the Authority should issue a direction prohibiting further use of the 

substances for non-QPS use and requiring disposal at the ownersô expense. 

Methyl bromide ï QPS uses 

9.2.4 On the basis of the information available to it, the Agencyôs interim evaluation 

is that there are non-negligible risks and non-negligible benefits associated 

with the use of methyl bromide in New Zealand.  

Table 9.1: Summary of risks associated with scenarios 

 Scenario 1 

10 year phase out 

Scenario 2 

5 year phase out 

Scenario 3 

Immediate Ban 

Human health ï 

use
33

 

   

 Operators Low Low  

 Bystanders ï 

occupational 
Negligible  Negligible   

 Bystanders ï 

non-

occupational 

Negligible  Negligible   

Environment Negligible
34

 Negligible Potentially significant 

                                                 
33

  Risk associated with the importation, transport and storage, and disposal of the substance are 

considered to be negligible. 




