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Submission Form

I support the application
I oppose the application
I neither support or oppose the application
The reasons for making my submission are1: (further information can be appended to your submission, see
footnote).
The applicant's request to alter the definition of recapture will result in higher emissions of MB than the current standard of
5ppm, resulting in greater negative impacts on humans, the ozone layer and other parts of the environment.
The applicant's request to extend the deadline for recapture in ship hold fumigations will result in higher emissions of MB,
resulting in greater negative impacts on humans, the ozone layer and other parts of the environment.
The proposed changes would result in higher externalised costs to human health and the environment.
The application and related documentation contain several inaccurate or confounding statements relating to recapture and
the viability of alternatives to MB.
The applicant has failed to exhaust all of the technical possibilities for recapture.
if recapture to 5ppm was not achievable as asserted by the applicant, the applicants needed to place much greater effort on
alternatives in order to protect the safety of workers, communities and the environment.
Effective alternatives exist for diverse uses of MB, and information about these technologies has been available for several
decades.
The application has dismissed several leading alternatives for logs in particular, and does not appear to have taken serious
steps to implement alternatives.
For example, in 2010 it was clear that China and several other importing countries did not require MB fumigation for log
imports but accepted alternative phytosanitary measures. Clearly, the applicant has done insufficient work to implement these
alternatives since 2010.
At the 2010 reassessment, it was known that India (a significant log importer) required MB fumigation for log imports. There is
a general process that can be followed for requesting a country to amend or update its phytosanitary requirements.
The applicant has failed to exhaust all of the possibilities for viable alternatives.
The application fails to take account of the full externalised costs that arise from continued use of MB.
Please refer to attached submission for details, including health issues and costs associated with the continued MB use.

All submissions are taken into account by the decision makers. In addition, please indicate whether or not you also
wish to speak at a hearing if one is held.
I wish to be heard in support of my submission (this means that you can speak at the hearing)
I do not wish to be heard in support of my submission (this means that you cannot speak at the hearing)
If neither box is ticked, it will be assumed you do not wish to appear at a hearing.

1

Further information can be appended to your submission, if you are sending this submission electronically and attaching a file we accept the
following formats – Microsoft Word, Text, PDF, ZIP, JPEG and JPG. The file must be not more than 8Mb.
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Submission Form

I wish for the EPA to make the following decision:
I oppose the proposed change to the definition of recapture technology
I oppose the proposed extension to the date when recapture would be required in ship holds
I support changes to buffer zone requirements if such changes will reduce hazards to public health especially workers and
others in the vicinity of fumigations

July 2016 EPA0190
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Submission on ERMA Application for the Reassessment of Methyl Bromide HRC08002
Tom Batchelor MSc PhD, and Melanie Miller MSc PhD
February 2010
COMMENTS ON EXECUTIVE SUMMARY
Evaluation of risks, costs and benefits of use in New Zealand (p.9-12)
The Application is incomplete with respect to the assessment of risks to human health and the environment.
The economic assessment is also incomplete. Details and references are provided in our comments below on
the main body of the Application report. The Application’s overall evaluation of risks, costs and benefits of
QPS uses of MB (Application, p.12) is therefore incomplete and the Authority will need to take account of
additional information on the risks and costs of continued use of MB.
Agency’s preliminary recommendation on non-QPS uses (p.13)
We support the Agency’s recommendation that the HSNO approvals for non-QPS purposes should be revoked
with immediate effect.
We also support the Agency’s recommendation that the Authority should issue a direction prohibiting the
further use of MB for non-QPS use and requiring disposal of remaining stocks by the end of 2010.
Our reasons are as follows:







Effective alternatives exist for the crops that use MB in New Zealand. Examples of alternatives can be
1
2
found in MBTOC reports of 1994 - 2009 and the EU database of MB alternatives .
Complete phase-out of MB in soil fumigation is technically and economically feasible. More than half of
the European countries, for example, phased-out MB for soil fumigation by 2005 (and many years earlier
in some cases). The remaining EU countries completed MB phase-out in 2008.
Recently, MB failed to meet the safety/health requirements for re-registration as a pesticide in the EU,
3
and all authorisations for MB pesticides had to be withdrawn by 18 March 2009 . The remaining stocks of
4
MB can only be used for QPS until 18 March 2010 in the 27 EU countries .
International industry standards on QA and Good Agricultural Practice, such as Global-GAP and MPS, do
5
not permit the use of MB as a soil fumigant . Thousands of horticultural producers in both industrialised
and developing countries produce export quality crops according to these standards.

Agency’s preliminary recommendation on QPS use scenarios (p.13)
We do not support the Agency’s recommendation for approx. 10 years of continued use of MB at current
levels or with growth. The evidence indicates that substantial reductions in MB use can be achieved, and much
of it on an early timetable.

1

Reports of the Methyl Bromide Technical Options Committee, UNEP, Nairobi.
EC (2009) Database of alternatives to methyl bromide. In: European Community Management Strategy for the Phase-out
of Critical Uses of Methyl Bromide. April 2009, European Community, Brussels, Appendix 4C.
http://ozone.unep.org/Exemption_Information/Critical_use_nominations_for_methyl_bromide/National_Management_St
rategy_for_Phase.shtml, and
http://ozone.unep.org/Exemption_Information/Critical_use_nominations_for_methyl_bromide/Methyl_Bromide_Alternat
ives.shtml.
3
Commission Decision 2008/753/EC concerning the non-inclusion of methyl bromide in Annex I to Council Directive
91/414/EEC and the withdrawal of authorisations for plant protection products containing that substance, Official Journal
L258:68-69, 26.9.2008. This Decision was adopted under the Plant Protection Products Directive, 91/414/EEC.
4
Commission Decision 2008/753/EC, ibid. Also under Regulation (EC) No 1005/2009 on substances that deplete the ozone
layer, Official Journal L286:1-30; 31.10.2009..
5
For examples, see GlobalGAP (2007) Control Points and Compliance Criteria Fruit and Vegetables, GlobalGAP, Koeln, p.3,
http://www.globalgap.org/cms/upload/The_Standard/IFA/English/CPCC/GG_EG_IFA_CPCC_FV_ENG_V3_0_2_Sep07.pdf;
and GlobalGAP (2009) Control Points and Compliance Criteria Flowers and Ornamentals, GlobalGAP, Koeln, p.3,
http://www.globalgap.org/cms/upload/The_Standard/IFA/English/CPCC/GG_EG_IFA_CPCC_FO_ENG_V3_1_Feb09.pdf.
2
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Our reasons are outlined below, and described in more detail in the comments on specific sections of the
Application.
Technically feasible alternatives exist for a large percentage of MB QPS uses (see examples in Section 7 below).
Experience in other countries has shown that QPS alternatives can be viable in commercial practice. About 33
6
countries that consumed MB for QPS in past years had ceased to consume MB by 2006 . The EU-27 consumed
about 3,000 tonnes of MB for QPS in the year 2000, and this was reduced to 195 tonnes by 2008; phase-out of
MB for QPS is scheduled for 18 March 2010 in the EU.
It should be noted that beneficial effects to New Zealand’s economy are not provided by MB per se but by its
function as a pest control method. Where other products or methods can provide effective and affordable
control of pests, there is no net benefit arising from the use of MB.
The Application states that the ERMA should consider the likely effects of MB being unavailable in New
Zealand. However, these effects cannot be assessed unless there is an analysis of alternatives. Alternatives
have not been adequately addressed in the Application.
The Application contains a brief table listing various alternatives (Application Appendix N) which is not
sufficiently detailed to enable decision-making on MB, and does not address alternatives for logs exported to
China, for example. Other Appendixes provide scant information on alternatives, except for phosphine. The
Application’s economic risk assessment (Application Appendix K) tends to assume that alternatives are not
feasible or that barriers would be too difficult to overcome. Section 5.6.24 of the Application states that there
is insufficient information to determine whether an alternative fumigant would have greater or fewer costs
and/or benefits than MB, so the report did not assess this. However, it is feasible to compile relevant data on
alternatives. Indeed, the assessment of existing alternatives is a very important area that needs to be
addressed in order to achieve a balanced and meaningful cost-benefit analysis of MB, as intended under the
legislation.
The examples below serve as illustrations of alternatives that should be taken into full account in ERMA’s
assessment of MB’s costs-benefits (etc.).
a)

Wood packaging materials, wood pallets, cardboard and dunnage accounted for about 5% of QPS MB use
in New Zealand in 2007, and this use is increasing greatly (Application Appendix C, p.10-11). Unprocessed
wood packaging provides a pathway for the movement of serious pests that can affect trees and shrubs,
7
so it requires a treatment specified in the IPPC’s ISPM 15 standard . However, the ISPM 15 standard
permits the use of several MB alternatives listed below:


Heat treatments. This includes modified versions of conventional kiln drying (used in many countries),
hot water dipping (e.g. used in Bangladesh), modified freight containers with hot water heating
(China) or electrical or gas heating (Australia, Jamaica). Heat has been used in many developing
countries for many years (e.g. Morocco, Costa Rica, Colombia, Ecuador) and is made easier due to the
8
fact that it can be integrated with kiln drying . By 2005, more than 1800 companies in Europe were
registered to use heat treatments for ISPM 15. At present BioSecurity New Zealand lists about 90
9
10
facilities that are approved for ISPM 15 heat treatments in New Zealand . Australia has about 53 ,
11
Canada has about 450 , USA has more than 4000, India has about 40, and Malaysia has about 30
certified heat facilities for ISPM 15.

6

Analysis of data in Data Access Centre, Ozone Secretariat, UNEP, Nairobi.
IPPC (2009) Revision of ISPM No. 15 Regulation of wood packaging material in international trade. In: Appendix 4 of
th
report of the 4 Session of the Commission on Phytosanitary Measures, International Plant Protection Convention, Rome.
8
TEAP (2009) Quarantine and Preshipment Task Force Final Report, October 2009, UNEP, Nairobi, p.74.
9
BNZ (2010) Register of MAFBNZ Export Plants Approved Organisations,
http://www.biosecurity.govt.nz/files/regs/exports/plants/approved-orgs.pdf.
10
AQIS (2010) Australian Wood Packaging Certification Scheme Register, http://www.daff.gov.au/aqis/export/woodpackaging/register.
11
CFIA, http://www.inspection.gc.ca/english/plaveg/for/cwpc/dune.shtml.
7
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Pallets and packaging materials made wholly from plywood, particle board, oriented strand board and
similar processed wood that has been subjected to glue or pressure during processing (ISPM 15,
section 2.1).
Plastic pallets and packaging (can be made from recycled plastic). They are reusable, easy to clean,
12
and used by many companies in Europe, the USA and many other regions of the world . There are
several New Zealand suppliers.
Clean cardboard pallets and packaging. Pallets can be suitable for loads of about 3,000 kg, for
13
example, and are available in New Zealand, Australia, Europe, Kenya, USA and others .

Since the above treatments are permitted under ISPM 15, New Zealand does not need to obtain prior
approval from other countries for these methods. Further adoption of these alternatives in New Zealand
would eliminate a growing use of QPS MB.
Canada does not normally permit the use of MB for ISPM 15, because MB is an ozone-depleting
14
substance . In recent years the majority of MB used for QPS in the European Union has been for ISPM
15 but this is scheduled to cease in March 2010. MB failed to meet the safety/health criteria required for
15
re-registration as a pesticide and its use is prohibited after 18 March 2010 in the 27 EU countries .
b) Logs provide another important example to illustrate the need to take full account of alternatives. Logs
account for the majority of QPS MB consumption in New Zealand. Alternatives such as the following
should be included in the decision-making process for MB:
 Self and Turner have estimated health and environmental benefits of NZ$300,000 annually if MB were
replaced by phosphine (primarily in-transit treatments). We note that China takes two-thirds of all New
Zealand logs at present (Application Section 5.6.52). China permits the use of MB or in-transit phosphine
(Application Appendix L, p.3). According to the Application, logs exported to China currently use both
fumigants, and the use of MB is decreasing in New Zealand for this (Application Section 5.6.50, p.75). A
STIMBR review of research found that in-transit phosphine fumigation of logs is effective (10-day, 200
ppm protocol) (Application Appendix O).
 An important alternative that deserves consideration is the processing of logs into finished timber and
wood products prior to export. A number of countries do not require MB treatment for sawn timber (e.g.
USA), processed wood products or kiln-dried timber. The processing of logs into finished timber in New
Zealand would add value in the timber industry and create employment in New Zealand. The ‘Porter
16
Report’ and many other reports have outlined the economic benefits that would be gained if more
products were processed in New Zealand, rather than exporting raw commodities.
 Under research: integrated pest management (systems approach) – STIMBR has estimated that a QA
programme to verify the origin and history of logs has the potential to reduce fumigation by 30 – 60%
(Application Section 7.3.18, p.105). Its desirable for the MB assessment to evaluate the likely timing and
take full account of measures such as this.
Hot water and steam treatment has long been used for risk mitigation for hardwood veneer

12

Examples of plastic pallets can be found at www.plasticpallet.co.nz, www.plasticpallets.co.nz, www.rehrigpacific.com,
www.USplasticpallets.com, www.igps.net, www.cabka.com, www.plasticpallet.eu, www.goplasticpallets.com,
www.rwrpaletten.be, www.craemer.de, www.permapallets.nl, www.palletower.com, www.plastibac.eu
13
Examples of cardboard pallets can be found at www.doubleEco.co.nz, www.cardboardpalletcompany.com.au,
www.tripla.com, http://www.jmpholdings.com.au/palletscorrugated.html, www.farusa.dk.
14
CFIA (2009) The Canadian Wood Packaging Certification Program D-01-05, Canadian Food Inspection Agency.
http://www.inspection.gc.ca/english/plaveg/protect/dir/d-01-05e.shtml.
15
Commission Decision 2008/753/EC concerning the non-inclusion of methyl bromide in Annex I to Council Directive
91/414/EEC and the withdrawal of authorisations for plant protection products containing that substance. Official Journal
L258:68-69, 26.9.2008. Regulation (EC) No 1005/2009 on substances that deplete the ozone layer. Official Journal L286:130; 31.10.2009.
16
Crocombe, Enright and Porter (1991) Upgrading New Zealand’s Competitive Advantage.
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17

logs imported into New Zealand .
The storage of logs in water or under water spray has long been accepted as an effective treatment for
wood insects and fungi. Salt water immersion for 30 days is an approved treatment for logs into Japan.
Immersion of logs destined for plywood manufacture can be a useful process as it also improves the
18
quality of the end products .

About 80% of New Zealand’s consumption of MB for exports was for whole logs in 2007 (Application Appendix
K, p.53), and alternatives exist for most or all of this. The adoption of alternatives for logs would address a
large proportion of MB consumption in New Zealand. New Zealand is able to take immediate action to
eliminate the use of MB on logs destined for China and other countries that currently accept one or more
alternatives. Notably, about 10 countries that import logs from New Zealand do NOT specify MB fumigation as
an entry requirement, allowing the use of alternative option(s): China, Japan, Korea, Indonesia, Taiwan,
Vietnam, Hong Kong, Saudi Arabia, French Polynesia (STIMBR data in Application Appendix L, Table 3, p.3-4).
China has accepted in-hold (ship) phosphine treatment of logs (Application Appendix L, p.3). In-transit
phosphine is currently used in New Zealand on logs for China, while MB use is decreasing (Application, section
5.6.50, p.75).
The phytosanitary requirements of other countries that import logs need to be clarified. The table compiled by
STIMBR identified 6 countries that require ‘fumigation’ (Australia, USA, Philippines, India, Fiji, Malaysia). But
‘fumigation’ is a broad term that might or might not mean MB only. This list of 6 importing countries needs to
be refined to identify the countries that permit MB only, and those that permit other treatments. It is
desirable to continue bilateral discussions about alternative methods with the countries that allow only MB
19
treatments at present (e.g. India ).
Moreover, about 90% of the MB used for logs was used in just 5 locations in New Zealand in 2005 (Application
Appendix L, p.5). So the initial activities can be focussed on a relatively small number of locations, bringing a
high impact, and can then be extended to other areas.
Its desirable to draw up a matrix of MB uses in New Zealand, building on the lists of recent MB uses for exports
and imports in Appendix C of the Application. The matrix should ideally list each MB use by product (listing
20
different situations separately), destination country , target quarantine pests, requirements of the destination
country with respect to the target pests, any requirements for the use of MB only, effective alternative
phytosanitary measures for the specific commodity/pest, and their status (permitted by the destination
country, or not), and other key parameters. A matrix such as this would start to provide a systematic way in
which to identify the products and destinations for which alternatives can be used now in New Zealand, and
areas where further work is needed.
It is also desirable to conduct an annual update and review of the matrix. MB should no longer be permitted in
New Zealand for QPS uses for which alternatives are viable and have been approved by the recipient country.
Agency’s preliminary recommendations on safety controls (p.13-14)
Proposed TELs (p.13)


3

The Agency’s proposed 1-hour TEL (average 1ppm = 3.9 mg/m per hour) does not appear to provide a
sufficient safety margin. Measurable adverse effects in humans have occurred at levels close to the
proposed TEL. Anger et al. (1986) studied the neurobehavioural effects of MB on structural fumigators
3
3
exposed to 0-9 mg/m for 1.5 hours per day, and soil fumigators who were exposed to 9 mg/m over an 8-

17

TEAP (2009) Quarantine and Preshipment Task Force Final Report, October, UNEP, Nairobi, p.71.
MBTOC (2006) Report of the Methyl Bromide Technical Options Committee: 2006 Assessment, UNEP, Nairobi, p.296.
19
Experts on phosphine in India could be requested to assist in generating data to enable the Indian government to accept
this treatment for logs. India is a major manufacturer of phosphine products, and phosphine is widely used for durable
products there.
20
In the case of imports, the destination country is New Zealand.
18
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hour day. The MB fumigators reported a significantly higher prevalence of 18 symptoms, consistent with
MB toxicity, than the controls. The MB-exposed fumigators did not perform so well on 23 of 27
behavioural tests, and were significantly lower on a test of finger sensitivity and a cognitive performance
21
test .
3
3
The proposed 24 hour TEL (0.333 ppm = 1.3 mg/m ) would allow average exposure of 3.9 mg/m during
3
each working hour, and allows levels above 9 mg/m for more than 3 hours in each working day. This
appears close to the exposure levels that resulted in adverse effects in some fumigators in the study by
Anger et al. cited above.
The Agency’s proposed TEL for chronic exposure may also provide insufficient safety margin if it is based
on the same calculations/assumptions as the 1-hour and 24-hour proposals.

Buffer zones (p.13-14)
The proposed buffer zones need to be improved substantially:








Buffer zones should be applied 360° around a fumigation site, not just downwind as indicated in the
Agency’s recommendation. Wind directions can change, and small gusts of air can move ‘clouds’ of MB in
unexpected directions.
Buffer zones should be maintained for a longer period; not just for the ventilation period, but from the
time that a fumigation commences to the end of the ventilation period.
The Agency says the proposed buffer zones apply ‘only if there are potential non-occupational bystanders
in the downwind direction’. However, buffer zones should be established for all MB fumigations, since
wind directions can change and people may enter the area unexpectedly if there are no barriers to
prevent entry. Both occupational and non-occupational bystanders need to be protected.
No persons should be allowed to enter a buffer zone, except for trained and licensed fumigators who wear
appropriate protective equipment.
Buffer zones should be set around all MB fumigation sites, including chambers and cells.

Monitoring of MB fumigations (p.14)
We support the Agency’s proposal that air quality monitoring should be required for all types of MB
fumigation. However, the draft STIMBR MB Ambient Air Monitoring Protocols (current draft in Application
Appendix P) need to be substantially improved:






Air quality monitoring protocols should be mandatory.
Specific protocols should be drawn up for each type of MB fumigation site/situation.
It is not sufficient to take MB measurements only when ‘detectable concentrations of MB are likely to be
present’, because it can be difficult to predict accurately when and where the MB gas will move.
Therefore continuous monitoring should commence before the fumigation starts and continue after
ventilation has ceased until detectable concentrations of MB gas have not occurred for at least 30
minutes.
Monitoring should not be done only/primarily in the downwind direction, but should be carried out in all
directions around the perimeter of the buffer zone, because air directions can change unexpectedly.

Respiratory protective equipment (p.14)
Traditional RPE does provide sufficient protection. According to Mueller (1993) the US pesticide label for MB
for commodity fumigations stated that ‘all persons in the fumigation areas must wear a NIOSH/MSHA
22
approved self-contained breathing apparatus (SCBA) or combination air-supplied/SCBA respirator’ .

21

Anger WK et al. (1986) Neurobehavioural evaluation of soil and structural fumigators using methyl bromide.
Neurotoxicology 7: 137-156, cited in IPCS (1995) Methyl Bromide Environmental Health Criteria 166, World Health
Organisation, Geneva, p.249.
22
Mueller DK (1998) Stored Product Protection... A Period of Transition. Insects Limited, Indianapolis, p.93.
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However it is important to note that, while SCBA protects from MB exposure by inhalation, it cannot protect
people from dermal exposure. MB is highly toxic via the dermal route - please refer to references under
Section 5.2.4 below.
Hazard classification (p.14)
We support the Agency’s recommendation to change from 6.A to 8.3A (eye corrosive), and to change from
23
6.3A to 8.2C (skin corrosive). The US EPA reports that MB is corrosive to both the skin and eyes . Accidental
exposure to MB liquid or vapour can cause severe burns – please see references under Section 5.2.11 below.
We oppose the Agency’s recommendation to change from 9.2A (very ecotoxic in soil) to 9.2D (slightly harmful
in soil). The hazard classification of soil ecotoxicity needs to reflect the that fact that MB is highly toxic to
virtually all soil-dwelling organisms. MB bromide has been found to be ‘highly toxic’ and ‘very toxic’ to
24
25
earthworms , as well as soil-dwelling insects, fungi, and many microorganisms . As noted in the Application
(Section 5.3.3, p.55) MB used a soil fumigant will eradicate all organisms in the soil environment.

COMMENTS ON APPLICATION REPORT
Section 1.3: Use of methyl bromide (p.19)
Section 1.3.4 of the Application states that the use of MB for QPS has increased in many countries over recent
years. In fact the total consumption (imports) of MB for QPS has decreased in industrialised countries in
recent years, falling from 7,482 to 3,136 tonnes in 2004 - 2008. This resulted from steps taken in a number of
industrialised countries, such as company policies to use alternatives, and reduction and phase-out policies of
governments. In developing countries, where little or no action has been taken so far, the use of MB has
increased from 4,227 to 5,907 tonnes in the same period. The increase was primarily due to increases in China
and a handful of other countries. However, the global consumption of MB for QPS has fallen overall in recent
26
years, from 11,708 to 9,042 tonnes in 2004-2008 .
New Zealand’s consumption (imports) of MB for QPS has increased from about 205 to 288 tonnes in 20042008, a trend which differs from the majority of industrialised countries.
Around the year 2000, the 27 countries of the EU consumed almost 3,000 tonnes of MB for QPS. As a result of
policies implemented to protect worker safety, local communities, water, and the ozone layer, the
consumption of MB for QPS was reduced to about 195 tonnes in 2008 in the EU. MB failed to meet the safety
criteria necessary for re-registration as a pesticide, so the EU pesticide legislation withdrew (cancelled) all
authorisations for MB pesticide products by 18 March 2009 (including QPS products), and the use of remaining
27
MB stocks is required to cease by 18 March 2010 in the EU-27 . The recently revised EU legislation on ozone
28
depleting substances also adopted the same MB phase-out date of 18 March 2010 .
Section 3.3: Mode of action (p.27)
MB is highly reactive, producing diverse reaction products and metabolites in living organisms (also in
foodstuffs and other products). MB is toxic to such a wide range of organisms (mammals to fungi) that it is
23

EPA (1986) Methyl Bromide. Pesticide Fact Sheet No. 98. Office of Pesticide Programs, Environmental Protection
Agency, Washington DC.
24
nd
Edwards CA (2004) Earthworm Ecology, 2 edition, p.106.
Edwards CA and Lofty JR (1972) Biology of earthworms. Chapman and Hall Ltd, London.
Delahout K and Koval CF (undated) Earthworms. Dept Entomology, University of Wisconsin-Madison.
Lee K (1985) Earthworms and Land Use Practices. Academic Press, Australia.
25
IPCS 1995; and Bell CH et al. (1996) The Methyl Bromide Issue. John Wiley & Sons, Chichester.
26
Compiled from Data Access Centre, Ozone Secretariat, UNEP, Nairobi.
27
Commission Decision 2008/753/EC concerning the non-inclusion of methyl bromide in Annex I to Council Directive
91/414/EEC and the withdrawal of authorisations for plant protection products containing that substance. Official Journal
L258:68-69, 26.9.2008.
28
Regulation (EC) No 1005/2009 on substances that deplete the ozone layer. Official Journal L286:1-30; 31.10.2009.
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likely that MB does not have one main mechanism of toxicity, but multiple mechanisms. This would also help
to explain the diverse symptoms observed in human poisoning incidents.





IPCS (1995) noted that MB is rapidly absorbed through the lungs, and methylation of proteins and lipids
has been observed in the tissues of humans and several other species exposed via inhalation. Methylation
of DNA adducts has also been detected in rodents. Changes in monoamine, amino acid contents and
29
possibly catecholamine contents may be factors in MB-induced toxicity .
Alexeeff and Kilgore (1983) also noted methyl bromide alkylation of crucial sulfhydryl-containing enzymes
30
and proteins and neurotoxicity mediated by glutathione depletion .
Honma et al (1982, 1983) demonstrated that the norepinephrine content of the hypothalamus and cortex
was depleted on exposure to MB. Brain amino acid levels and metabolism were altered and it was
suggested that alterations in metabolisms of the biogenic amine catecholamine were a factor in MB31
induced neurotoxicity .

Glutathione depletion is likely to be one of the important mechanism contributing to MB’s toxicity. A number
of researchers have noted that MB can lead to glutathione depletion (glutathione is methylated by MB). Cells
32
can then become more vulnerable to subsequent MB exposures . In addition, methyl glutathione can be
transformed into metabolites which include formaldehyde (classed as a carcinogen) and other toxic
metabolites.









Thomas and Morgan (1988) proposed that MB, through its action on GSH, could interfere with the
metabolism of leukotrienes, prostaglandins and primary carbohydrate mechanism. Depletion of GSH in
33
rats by pre-treatment with buthionine sulphoximine increased MB toxicity .
Toennies and Kobl (1945) and Lewis (1948) used solutions of sulphur-containing amino acids to investigate
34
the effect of MB . It was shown that MB reacts with methionine to form alkyl sulphonium salts.
Sulphydryl methylation of cysteine and glutathione was found to be directly proportional to the
concentration of Br in solution.
Davenport et al (1992) showed that in rats which had inhaled MB, glutathione was depleted and brain
35
glutathione S-transferase (GST) was inhibited .
Mechanisms of neurotoxicity were suggested by Garnier et al. (1996) who noted that glutathione
transferase activity can vary among ethnic groups in correspondence to their genotype. Garnier et al.
suggested that the mechanism of MB's neurotoxicity involves the transformation of methyl glutathione
36
into toxic metabolites which include formaldehyde .
Park et al (2005) noted that MB toxicity can result from alkylation of sulfhydryl-containing enzymes and
proteins in mammalian tissue and neurotoxicity mediated by glutathione depletion. Park et al considered
that the transformation of methyl glutathione into toxic metabolites, methanethiol and formaldehyde, is
37
responsible for the neurotoxicity of MB .

29

IPCS (1995) Methyl Bromide Environmental Health Criteria 166, World Health Organisation, Geneva.
Alexeff GV and Kilgore WW (1983) Methyl bromide. Residue Rev. 88:101-153.
31
Honma T et al. (1982) Neurobehav Toxicol Teratol. 4: 521. Honma T et al. (1983) Toxicol Lett. 15: 317.
32
This could help to explain why some fumigators have suffered greater negative impacts than others exposed to similar
levels of MB.
33
Thomas DA and Morgan KT (1988) CIIT Activities. 8, 1:3-7.
34
Toennies G and Kobl JJ (1945) J. Amer. Chem. Soc. 67(5):849. Lewis SE (1948) Nature. 161:692.
30

35

Davenport CJ et al (1992) Toxicol. Appl. Pharmacol. 112:120.
Garnier R et al. (1996) Glutathione transferase activity and formation of macromolecular adducts in two cases of acute
methyl bromide poisoning. Occup Environ Med. 53: 211-215.
37
Park HJ, et al.(2005) Case Report. A case of erectile dysfunction associated with chronic methyl bromide intoxication.
International Journal of Impotence Research. 17: 207-208.
36
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Section 3.5 and Table 3.3: Hazard Classification (p.29-30)
Skin and eye: We support the Agency’s recommendation to change from 6.A to 8.3A (eye corrosive), and to
change from 6.3A to 8.2C (skin corrosive).
38

The US EPA reports that MB is corrosive to both the skin and eyes . Experienced fumigators have reported
that skin burns caused by MB liquid or vapour are extremely painful, and recovery can take weeks and even
39
months .
Ecotoxicity in soil: We oppose the Agency’s recommendation to change from 9.2A (very ecotoxic in soil) to
9.2D (slightly harmful in soil). As mentioned above, the hazard classification of soil ecotoxicity needs to reflect
the that fact that MB is highly toxic to virtually all soil-dwelling organisms. MB bromide has been found to be
40
‘highly toxic’ and ‘very toxic’ to earthworms , as well as soil-dwelling insects, fungi, and many
41
microorganisms . As noted in the Application (Section 5.3.3, p.55) MB used a soil fumigant will eradicate all
organisms in the soil environment. Although the Agency is not recommending continued use of MB as a soil
fumigant, it is still necessary to provide clear information (on labels etc.) about MB’s intrinsic hazards, so that
persons who handle MB for QPS can be fully informed in the event of accidents during transportation, at
storage sites, and when cartridges containing MB are deposited in landfill sites, for example.
Reproductive/developmental toxicity: A number of studies indicate that MB has negative effects on the
reproductive organs of humans and other mammals, particularly males (see details under Section 5.2.9 below).
Other issues: The hazard classifications need to take full account of a number of toxicity issues. Please refer to
the comments on specific topics in Section 5.2 below.
Section 3.6: Lifecycle: Transport (p.30)
MB is absorbed via the skin (dermal route) – see comments on Section 3.3. Respiratory protective equipment
(RPE) is not able to prevent significant dermal exposure to MB in the event that cylinders leak or in the event
of a transport accident.
Section 3.6: Lifecycle: Disposal (p.31)
The assessment should also consider the disposal of cartridges containing MB following the use of recapture
equipment. Refer to comments under Sections 5.3.7 and 5.3.11 - 5.3.12 below.
Section 3.6: Lifecycle: Opening of shipping containers previously fumigated with MB
The lifecycle section does not mention the exposure to MB gas that can occur when workers and other people
open shipping containers that were previously fumigated with MB. Also people who move or handle logs and
other goods that have been fumigated. This exposure should also be considered in the assessment. See
comments under section 5.1.3.
Section 4.3.3: Labelling requirements (p.33)
The existing approved pesticide label for 100% MB (intended for commodities etc.) was provided in Appendix
H (p.3) of the Application. It contains the following warnings: ‘dangerous poison’, ‘poison liquid and vapour’,
‘causes burns’, ‘vapours can be fatal if inhaled’ and ‘extremely hazardous’ (Application Appendix H, p.3). It is
38

EPA (1986) Methyl Bromide. Pesticide Fact Sheet No. 98. Office of Pesticide Programs, Environmental Protection
Agency, Washington DC.
39
Mueller DK (1998) Stored Product Protection... A Period of Transition. Insects Limited, Indianapolis, p.93.
40
nd
Edwards CA (2004) Earthworm Ecology, 2 edition, p.106.
Edwards CA and Lofty JR (1972) Biology of earthworms. Chapman and Hall Ltd, London.
Delahout K and Koval CF (undated) Earthworms. Dept Entomology, University of Wisconsin-Madison.
Lee K (1985) Earthworms and Land Use Practices. Academic Press, Australia.
41
IPCS (1995) op. cit.. Bell CH et al. (1996) The Methyl Bromide Issue. John Wiley & Sons, Chichester.

Page 8 of 41

SUBMISSION127590

appropriate to require these same warnings on all future labels, as well as adding other hazard and health
warnings, and any updated requirements.
Section 4.7-4.8: MAFBNZ Standards and Pest Management Association Code of Practice (p.34-35)
The standards and codes mentioned in section 4.7-4.8 (p.34-35) do not take full account of the risks associated
with the use of MB. In this respect its desirable to update the MAFBNZ standards and codes, and the PMANZ
Code of Practice on the Control and Safe Use of Fumigants, in the light of the risks documented in this
submission and other submissions to ERMA. Please refer to the details in specific sections below.
Section 5.1.3: Table 5.1 Identification of potential sources of exposure (p.38)
The post-fumigation handling of goods that have been treated with MB should preferably be listed in a new
category, not as part of the ‘Use’ category, because the MB is not being actively used at this stage.
Section 5.2: Human health and safety (p.39-54 )
General comments on toxicity
MB is a very broad spectrum pesticide, and is highly toxic to virtually all living organisms, including humans,
42
other mammals, insects, bees, earthworms, plants and many microorganisms .
IPCS (1995) states that “Methyl bromide is very toxic for all animal species by all routes of administration
43
studied”, i.e. oral, inhalation, dermal and ocular routes .
IPCS (1994, 1995) states that “Methyl bromide is well absorbed (50%) by humans via inhalation” and is rapidly
44
absorbed through the lungs and “rapidly distributed to all tissues after inhalation” . An EU report also notes
45
that MB is absorbed very rapidly after inhalation, reaching tissue levels within 3 minutes .
Nevertheless, the onset of symptoms such as respiratory distress may be delayed for 4-12 hours after
46
exposure .
The dermal and ocular routes of exposure are also important, and need to be taken fully into account in any
assessment of MB. The US EPA classified MB as highly toxic (Toxicity Category 1) via both dermal and ocular
routes of exposure. Please refer to references on dermal exposure under Section 5.2.4 below.
Non-lethal human poisonings of operators, workers and bystanders have occurred at concentrations that can
occur in commercial practice during QPS fumigations:





3 47

IPCS (1994) noted that non-fatal poisonings have resulted from exposures of 100 ppm (389 mg/m ) .
Some papers have stated that health problems do not occur at MB exposures below 100 ppm, however
the OSHA noted that nausea, vomiting, and headache occurred in 90 workers who were exposed for two
weeks to concentrations generally below 35 ppm. The OSHA considered that the nausea vomiting and
48
headaches together constituted material impairments of health .
3
Anger et al (1986) reported a neurobehavioural study of soil fumigators (exposed to 9 mg MB/m over an
3
8 hr day) and structural fumigators (exposed to 0-9 mg MB/m for 1.5 hr/day) found that the fumigators

42

IPCS (1995) Methyl Bromide. Environmental Health Criteria 166. WHO, Geneva. Bell CH et al. (1996) The Methyl Bromide
Issue, John Wiley, Chichester.
43
IPCS (1995) ibid. p.250.
44
IPCS (1994) Methyl bromide (bromomethane) health and safety guide. No. 86. World Health Organisation, Geneva.
45
EFSA (2006) DAR: Methyl Bromide, review programme under Directive 91/414/EEC, Vol. 1, p.87.
46
EPA (1999) Recognition and Management of Pesticide Poisoning. 5th edition, Environmental Protection Agency,
Washington DC, Chapter 16, p.159.
47
IPCS (1994) p.13.
48
OSHA (1989) Methyl bromide. OSHA comments from the January 19, 1989 Rule on Air Contaminants Project. 54FR2332
et. seq. US Office of Safety and Health.
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reported a significantly higher prevalence of 18 symptoms, consistent with MB toxicity, than the controls.
The MB-exposed fumigators did not perform so well on 23 of 27 behavioural tests, and were significantly
49
lower on a test of finger sensitivity and a cognitive performance test .
The documented cases of poisoning incidents in humans (See Table 1 below) have indicated that some
individuals can be affected significantly more than others when exposed to similar concentrations of MB.
Researchers have observed a steep dose-response curve in animal studies, i.e. a large increase in MB toxicity
50
occurs with a small increase in dose . They have also have noted that humans tend to be negatively affected
by MB at lower concentrations than test animals (rats and mice).
Fatal incidents: In the event of accidents, IPCS (1995) notes that human exposure “to high levels of methyl
bromide causes pulmonary oedema. Central nervous system depression with respiratory paralysis and/or
circulatory failure are often the immediate cause of death, which is preceded by convulsions and coma.”
“In fatal poisoning, the early symptoms and signs are headache, visual disturbances, nausea and vomiting,
smarting of the eyes, itching of the skin, listlessness, vertigo and tremor. Progression is usually rapid, with the
development of convulsions, often with a Jacksonian-type of progress, fever, tachypnoea associated with signs
of severe pulmonary oedema, cyanosis, pallor, and death. Several neuropsychiatric signs and symptoms, such
51
as mental confusion, mania, muscular twitches, and slurring of speech, may precede death.”
In fatal cases, the estimates of MB concentrations to which victims were exposed ranged from 6.2 mg/litre of
52
air to 231 mg/litre, and the duration of exposure ranged from 1.5 hours to 20 hour . However, other authors
may also have reported fatalities at lower concentrations.
Bell et al (1996) noted that the toxicity of MB can be expressed as the Concentration x Time product (CTP) and
as a general rule the exposure time and the concentration of gas contribute equally to the toxic effect and
-1
thus, for example, a concentration of MB of 1 mg l in air administered to a test animal for 5 hours would
-1
show the same toxicological effects as 0.5 mg l over 10 hours. Half of the concentration will lead to the same
53
mortality in twice the exposure time, and vice versa .
Documented cases of human poisoning due to MB exposure
There are many hundreds of documented cases of human poisoning due to MB exposure, as indicated by the
studies below.




IPCS (1995) stated that “Since the first case reported by Schuler in 1899, there have been hundreds of
cases of methyl bromide poisoning involving fatalities, systemic poisoning, skin and eye injuries, and
54
damage to the central nervous system.”
IPCS (1995) listed more than 360 poisoning incidents that resulted in fatalities or systemic poisoning from
55
MB used as a fumigant/pesticide before 1983 . Many additional poisoning incidents have been reported
since 1983 (for examples see table 1 below). Most of the affected people were employees and fumigation
operators, but bystanders were also affected in some cases.

49

Anger WK et al. (1986) Neurobehavioural evaluation of soil and structural fumigators using methyl bromide.
Neurotoxicology. 7: 137-156.
50
IPCS (1995) op. cit.. Hayes WJ and Laws ER (eds) (1991) Handbook of Pesticide Toxicology vol 2, Academic Press, San
Diego.
51
IPCS (1995) op. cit. p.229-231.
52
Alexeeff GV and Kilgore WW (1983) cited in: Gunther FA and Gunther JD ed. Residue reviews. Residues of pesticides and
other contaminants in the total environment, Vol. 88. Berlin, Heidelberg, New York, Springer-Verlag, p.102-153.
53
Bell CH et al. (1996) The Methyl Bromide Issue. John Wiley, Chichester.
54
IPCS (1995) Methyl Bromide. Environmental Health Criteria 166. WHO, Geneva. p.229.
55
IPCS (1995) ibid. p.230, table 51.
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EXTOXNET reported in 1993 that “About 1,000 human poisoning incidents caused by methyl bromide
exposure have been documented, with effects ranging from skin and eye irritation to death. Most
56
fatalities and injuries occurred when methyl bromide was used as a fumigant.”
US Department of Health and Human Services (1999) reported that serious accidents arising from MB
fumigation in the last 40 years have occurred in postharvest (grain and commodity) fumigation
(Deschamps & Turpin, 1996; Zatuchni & Hong, 1981; Uncini et al., 1990; Collins, 1965), as well as other
areas such as soil application.
US Office of Safety and Health reported (1989) that “methyl bromide has been responsible for more
deaths among occupationally exposed workers in California than have the organophosphates. It is
hypothesized that methyl bromide has a greater potential for toxicity than other organic bromides
57
because its greater lipophilicity provides increased access to the brain.”
During 1985 - 1992, controls on the operators and application methods for methyl bromide were
improved in California and the US. From 1992 the number of MB poisoning incidents fell by more than
half, nevertheless cases of poisoning have continued to occur in significant numbers since that date, as
seen in Table 1 below.
A US EPA study (2002) examined the incidents arising from occupational exposure to methyl bromide
recorded by Poison Control Centers in the US in the period 1993-1998, after controls on MB had been
substantially improved, and found that exposures to MB led to hospitalization twice as often as the
58
average for all pesticides, and led to life-threatening or fatal outcomes 3.7 times more than average .

Table 1 below provides some examples of human poisoning incidents due to MB exposure. Table 1 is not
complete; many additional cases can be found in the published literature. About 27 of the publications cited in
Table 1 refer to incidents in the period 1993 – 2007, after improved safety controls had been adopted for
application equipment and operators. Soil fumigations are included because the routes of exposure to MB,
particularly for bystanders and bystander-workers, are similar to the use of MB for QPS fumigation (inhalation,
ocular and dermal exposure).
Table 1: Examples of human poisoning incidents due to methyl bromide exposure
Brief description

Source

More than 300 cases of systemic poisoning and 60 fatalities attributable to methyl bromide have
been reported. Acute poisoning cases have occurred while handling MB or where persons were
unaware of its presence
USA California: in a 40-year period (1949-1987) methyl bromide and cholinesterase inhibitors
were found to be the two pesticide groups most often involved in serious occupational systemic
pesticide poisonings, in study of cases of acute human illness injury and death associated with
pesticide exposure in California
USA California: in the period 1982-1985 MB ranked second among pesticides in terms of number
of people hospitalized, and first in terms of number of days spent in hospital, due to systemic
and other poisoning incidents
USA California: in the period 1982-1985 there were 103 reported poisoning incidents involving
MB (average 26 per year). In 1986-1992 there were 136 incidents (average 19 per year). In
1993-1999 after further controls were introduced on MB application methods the number fell to
39 (average 6 per year). Most cases were systemic.
USA: in 1993-1998 the Poison Control Center data recorded more than 660 people exposed in
56

Alexeeff &
Kilgore 1983
Maddy et al.
1990

Cornell
University 1986
EPA 2002

EPA 2002

EXTOXNET (1993) Pesticide Information Profile Methyl Bromide, date 9/93. Extension Toxicology Network, Cooperative
Extension Offices of Cornell University, Michigan State University, http://extoxnet.orst.edu
57
OSHA (1989) Methyl bromide. OSHA comments from the January 19, 1989 Rule on Air Contaminants Project. 54FR2332
et. seq. US Office of Safety and Health.
58
EPA (2002) Review of methyl bromide incident reports. Scientific Data Reviews. OPP, Environmental Protection Agency,
Washington DC. 60pp.
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Brief description

Source

incidents involving methyl bromide; more than 50% visited health care facilities. In occupational
incidents involving MB led to hospitalisation twice as often as the average from all pesticides
incidents.
Japan: 57 cases of methyl bromide poisoning
Araki et al.
1971a
Japan: Report on 14 cases of methyl bromide poisoning.
Araki et al.
1971b
Eight severe cases of MB poisoning resulted from greenhouse fumigation
Van den Oever
et al. 1978
France: following methyl bromide exposure a man remained for 5 years in a state of stupor with Obeso et al.
intense myoclonic jerking associated with damage to the nerves, brainstem and cerebellum
1986
Four episodes of community (general public) exposure to MB in soil fumigation. More than 60
Goldman 1987
cases.
Netherlands: MB poisoning by dermal exposure during fumigation of a building. Six patients
Zwaveling et al.
were occupationally exposed to high concentrations of methyl bromide while using adequate
1987;
airway protection. Within a few hours all patients developed skin lesions (sharply demarcated
Hezemans-Boer
erythema with multiple vesicles and large bullae), particularly on axillae, groin, and abdomen
et al. 1988
Acute occupational MB poisoning. Man suffered repeated convulsions for more than 3 weeks
Cantineau et al.
following greenhouse soil fumigation. Complete motor deficiency persisted, also bilateral
1988
deafness
Case of methyl bromide poisoning above a warehouse
Ishizu et al.
1988
USA California: MB exposure 32 yr male, optic atrophy (blindness). Sequelae: no improvement 1 Chavez 1988
year later
cited in
Moses 2002
USA Connecticut: during removal of plastic sheets in cool weather, days after MB fumigation at a Herzstein &
nursery, 4 field-workers developed fatigue and light-headedness and 3 workers noted
Cullen 1990
progressive respiratory, gastrointestinal and neurologic symptoms. Later-onset neuropsychiatric
symptoms persisted for several weeks. (MB product contained 2% chloropicrin as a warning
agent but this was not sufficient level to warn workers of the presence of MB)
Poisoning incident in members of the general public
Polkowski et al.
1990
Italy: 13 year old girl spent night near a warehouse room which had been fumigated with methyl Uncini et al.
bromide. Midday next day she became unconscious and had generalised seizures. At 4 weeks
1990
she experinced myoclonic jerks, could not walk without assistance
Japan: Epidemiological study of symtoms among workers with long-term exposure to methyl
Kishi et al. 1991
bromide
.
UK: Case of methyl bromide poisoning in a nurseryman. Gas had delayed action Lengthy
Bishop 1992
recovery period following poisoning incident, and persistence of neurological signs and
symptoms.
Case of fatal methyl bromide poisoning
Fuortes 1992
USA: An apartment building was fumigated and cleared for re-entry. 2 residents returned to the Dempsey and
building later that day. One person became ill and died, the second person died of unknown
Becker 1992
causes about 2 months later
Case of brain stem damage in man who died after 30 days of unconsciousness, following MB
Cavanagh 1992;
exposure
Squier at al.
1992
Netherlands: Nine greenhouse workers exposed to MB during MB fumigation accident. Two
Hustinx et al.
needed intensive care for several weeks because of severe reactive myoclonus and tonic-clonic 1993
generalized convulsions
South Africa: Worker was accidentally exposed to methyl bromide while cleaning a rice silo.
Moosa et al.
Seizures continued for 5 weeks. One year later he was still very severely handicapped and
1994

Page 12 of 41

SUBMISSION127590

Brief description

Source

confined to a wheelchair
USA: case of acute and subacute MB exposure following fumigation of a house.
Neuropsychological after-effects associated with MB exposure. CNS dysfunction included
impairments in concentration, information processing, learning and memory
Italy: 23 year old man worked for 7 months as a methyl bromide soil fumigator. He developed
severe motor neuropathy in the legs
France: 2 cases of acute occupational methyl bromide poisoning. Duration and intensity of
exposure appeared identical for both workers, with same protective devices. One patient
developed mild neurotoxic symptoms while the other had very severe poisoning
France: Methyl bromide intoxication during grain store fumigation. Two experienced fumigation
workers equipped with respiratory cartridge entered a building where the concentration of
methyl bromide was 17g/m3 instead of the advised 20mg/m3. They felt rapidly unwell and
complained of nausea and shortness of breath, one followed with generalized convulsions. Five
months later this man was still bedridden
Norway: Fatal accident resulting from methyl bromide poisoning after fumigation of a
neighboring house about 20-25 metres away; leakage through sewage pipes
USA: A professional fumigation company carried out a MB fumigation in Gerber food products
company; office workers in a building nearby became ill and continued to suffer.
USA California: Air monitoring verified high levels of methyl bromide in suburb where residents
were poisoned by methyl bromide applied to a nearby strawberry field in 1998. Individual
detections over 3 days ranged from 299 to 1,900 parts per billion. All individual detections were
above the state 24 hour safety standard of 210 ppb
Netherlands: Acute work-related poisoning by methyl bromide, 9 persons affected. Resulted in
severe systemic poisoning. 12 months later, 2 of the 9 were still unable to work
France: Report on 89 methyl bromide poisonings until 1994. Authors examined 2 cases which
involved chronic non-acute exposure. For example, seasonal fumigator applied methyl bromide
to soil; after 4 years he developed dizziness and unstable gait, visual acuity decreased and he
was admitted to a neurology ward
Chile: Neurotoxic effects in workers exposed to methyl bromide
USA: following methyl bromide fumigation of a room that was applied using acceptable safety
standards, a 36 year old woman in a neighbouring property became ill because pipes linked the
premises. Later she became comatose and died. Autopsy revealed persistent methyl bromide in
the liver and adipose tissue 3 weeks after exposure
Greece: Study of exposure in area using methyl bromide for soil fumigation. Exposure of
contractors exceeded the TLV value. The safe limit for the general population living close to
fumigated greenhouse was also exceeded
USA: Following application of MB by licensed fumigators in a mill in an urban area, a man died in
a warehouse studio that was linked to the mill by a pipe. 5 – 9 of the first individuals on the
scene (family, friends, police, and firefighters) may have also suffered symptoms consistent with
methyl bromide poisoning. The report cites other similar incidents where methyl bromide has
migrated from fumigated sites to other nearby houses via sewer pipes, causing death and / or
injury to residents.
Japan: Serious and fatal poisoning caused by methyl bromide in agricultural workers has recently
been reported. A study of 241 agricultural workers between 1996 and 1998. The odds ratio for
nausea was significantly increased by fumigation with plastic mulch. The odds ratios for irritation
of the eyes, feeling sick, cough and anxieties about health were significantly increased by
wearing gas masks. The odds ratios for forgetfulness and ringing in the ears were significantly
increased at ages over 50 years
Israel: Case of peripheral neuropathy and central nervous system toxicity resulted from dermal
exposure to methyl bromide through abraded skin in 32-year-old male during soil fumigation.
Dermal burns and vesicles on the upper and lower limbs. One week later he developed
progressive weakness of the lower limbs, ataxia, paresthesiae of both legs and the left arm,
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Brief description

Source

hyperactive tendon reflexes in the lower limbs. Three months later, weakness of lower limbs and
unstable gait persisted
USA Florida: MB drifted from farms to two churches. MB gas drift reached 625 ppb.
USA: 10 weeks after exposure acute methyl bromide toxicity was confirmed using Smethylcysteine adduct
A hospitalised person with occupational exposure to methyl bromide. MRI showed strikingly
symmetric brainstem and cerebellar lesions. The patient’s clinical course and the topography and
resolution of his MRI abnormalities suggest that condition is energy deprivation syndrome
Korea: in 2 separate methyl bromide poisoning incidents, the patients were examined in
hospital and found to have a diffuse lesion in the splenium of the corpus callosum
Japan: Poisoning accidents caused by methyl bromide continue to occur
USA: More than two dozen vineyard workers were injured as a result of exposure to methyl
bromide. The company was charged with criminal negilgence.
Netherlands: cases of methyl bromide poisoning occurred when workers opened shipping
containers arriving at Dutch port. The containers had been fumigated with methyl bromide
several weeks earlier,before being shipped to the Netherlands
Source references are listed in Annex 1 at the end of this submission.

FCAN 2001
Buchwald 2001
Geyer et al.
2005
Kang et al., 2006
Yamano &
Nakadate 2006
CDPR 2005
Spijkerboer et al
2008

Section 5.2.4 and later sections: Dermal exposure (p.39- )
The dermal route of exposure needs to be considered in much more detail in the assessment. MB can be
highly toxic via the dermal route:





IPCS (1994, 1995) describes MB as “a very toxic substance” and notes that MB gas can be fatal by
59
inhalation or by skin absorption .
The US EPA classified MB as highly toxic via the dermal route of exposure: Toxicity Category 1.
60
EXTOXNET (1993) reported that the dermal LD50 for rabbits is 15 ppm .
See also Lifshitz M and Gavrilov V (2000) Central nervous system toxicity and early peripheral neuropathy
61
following dermal exposure to methyl bromide .

Section 5.2.7: Fatal exposure concentrations in humans (p.40)
Please refer to the cases of human fatalities included in Table 1 above.
Fatalities may have been reported at concentrations lower than the level stated on p.40 of the Application
(1,600 ppm). If requested, we can provide further information.
Section 5.2.9: Reproductive toxicity (p.40)
The issue of reproductive problems needs to be addressed in more detail. A number of studies indicate that
MB is toxic to the reproductive organs of humans and other mammals, particularly males. :


Park et al. (2005) documented a case of erectile dysfunction of the penis (severe grade dysfunction) in a
man who worked for 12 years in a facility that carried out MB quarantine fumigations. Erectile disfunction
was due to peripheral polyneuropathy caused by chronic/long-term occupational exposure to MB. Raised
62
levels of MB were detected in urine, serum and cerebrospinal fluid .

59

IPCS (1995) Environmental Health Criteria 166. Methyl Bromide. IPCS, WHO, Geneva. And IPCS (1994) Methyl bromide
(bromomethane) health and safety guide. No. 86. International Programme on Chemical Safety, WHO, Geneva. p.31.
60
EXTOXNET (1993) Pesticide Information Profile Methyl bromide. Extension Toxicology Network, University of Cornell.
61
Lifshitz M and Gavrilov V (2000) Central nervous system toxicity and early peripheral neuropathy following dermal
exposure to methyl bromide. J Toxicol Clin Toxicol. 38: 799-801.
62
Park HJ, et al. (2005) Case Report. A case of erectile dysfunction associated with chronic methyl bromide intoxication.
International Journal of Impotence Research. 17: 207-208.
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Hayes and Laws (1991) cited a cohort workplace study, 2 cases of testicular cancer mortality versus 0.11
expected (SMR= 1.799, p <0.05) among workers exposed to organic bromides. Based on their recorded
63
work histories, the only known shared potential exposure was methyl bromide .
64
The list of hazard statements in IPCS (1994) states that methyl bromide “may impair male fertility” .
Study of MB toxicity in male and female F344 rats and B6C3F1 mice exposed by inhalation to 160 ppm MB
or air 6 hr/day, 5 days/week for up to 6 weeks. Found clear sex-related differences in susceptibility of
specific organs to MB. Testicular degeneration occurred in male rats and mice. Testicular degeneration
was accompanied by the sloughing of spermatocytes and the formation of abnormal cells. Multiple other
65
effects also detected .
In animal studies, effects on the testes (delayed spermiation, tubular degeneration, atrophy) have been
66
observed in male rats and mice exposed to 160-405 ppm MB for 1-6 weeks, and 120 ppm for 13 weeks .
67
Morrissey et al (1988) reported that inhalation of MB gas reduced sperm motility in rats .
The Material Safety Data Sheet (MSDS) of a major manufacturer of methyl bromide states that MB
68
“induced DNA damage in rat testis following inhalation exposure at 250 ppm” for 6 hours/day for 5 days .
69
IPCS (1995) noted that “Bromide ions markedly impaired reproduction in both crustaceans and fish” .
MB (used in structural fumigations) is listed as a ‘developmental’ toxin in California EPA’s list of ‘Chemicals
70
known to the State *of California+ to cause cancer or reproductive toxicity’ .

Section 5.2.10: Prostate cancer and other cancers (p.40)
A number of studies have linked methyl bromide with an increased incidence of cancer in humans:


A large-scale epidemiological study (Agricultural Health Study) identified a significantly increase in the
incidence of prostate cancer among pesticide applicators who use methyl bromide. This study on
pesticides and prostate cancer involved 55,332 male applicators of ‘restricted use’ pesticides in USA with
no previous history of prostate cancer. MB exposure was statistically correlated with an increased
incidence of prostate cancer in both private and commercial applicators in different geographic regions,
particularly among those who used MB with relatively greater frequency. Statistically significant
correlations with MB use were also found when examining other separate parameters, including days of
MB use per year, and total duration of MB use during lifetime. The consistency of the findings was
71
notable .
An Agricultural Health Study summary (2003) also stated that the risk of prostate cancer increases with
72
frequent use of methyl bromide .

63

Hayes, W.J. and E.R. Laws (eds.) (1991) Handbook of Pesticide Toxicology Vol 1. Academic Press, New York, p. 329. Also
cited in IARC (1999) report on Organic Chemicals, p.55.
64
IPCS (1994) Methyl bromide (bromomethane) Health and Safety Guide. No. 86. International Programme on Chemical
Safety, WHO, Geneva. p.31.
65
Eustis SL, et al.(1988) Toxicology and pathology of methyl bromide in F344 rats and B6C3F1 mice following repeated
inhalation exposure. National Toxicology Program, National Institute of Environmental Health Sciences. Fundam Appl
Toxicol. 11(4): 594-610.
66
Eustis et al. 1988; Hurtt et al. 1987; Kato et al. 1988; and Drew RT (1984) A 90-day inhalation study of methyl bromide
toxicity in mice. Study no. BNL 34506. Upton, NY: Brookhaven National Laboratory. Accession No. 40578401. EPA:
68D80056. Cited in Hurtt ME et al. (1987) Histopathology of acute toxic responses in selected tissues from rats exposed by
inhalation to methyl bromide. Fundam Appl Toxicol. 9: 352-365.
67
Morrissey RE et al. (1988) Fundam Appl Toxicol. 11: 343.
68
Bromine Compounds Ltd. (2000) Material Safety Data Sheet Methyl Bromide. Dead Sea Bromine Group, Beer Sheva.
2000. p10.
69
IPCS (1995) Methyl Bromide. Environmental Health Criteria 166. WHO, Geneva.
70
EPA (2010) Chemicals known to the State to Cause Cancer or Reproductive Toxicity, updated February 5 2010,
Environmental Protection Agency, State of California. http://www.oehha.ca.gov/prop65/prop65_list/Newlist.html.
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Hayes and Laws (1991) cited a cohort workplace study, two cases of testicular cancer mortality versus
0.11 expected (SMR= 1.799, p <0.05) among workers exposed to organic bromides. Based on their
73
recorded work histories, the only known shared potential exposure was methyl bromide .
The Health and Safety Executive of UK (2007) reports that methyl bromide is one of several pesticides that
74
have been associated with excess mortality from leukaemia .
EXTOXNET (1993) reported that “Methyl bromide is considered to be a potent cell growth stimulant and is
75
thus a potential promoter of cancerous growth” .
Garnier et al (1996) suggested that a mechanism of MB‘s toxicity involves the transformation of methyl
76
glutathione into toxic metabolites which include formaldehyde . Formaldehyde is classified as a
77
carcinogen , and it is possible that this mechanism may contribute to MB’s carcinogenicity.

Alavanja study on prostate cancer: Section 5.2.10 of the Application makes a comment about exposure limits
among some soil fumigators in Northern Carolina. However, ‘exposure’ in the very large study by Alavanja et
al. was measured in terms of the frequency of MB use and years of MB use.
The study found a statistically significant increased incidence of prostate cancer among male pesticide
applicators who used MB, particularly those with relatively frequent use of MB. The authors of the study noted
that the consistency of their findings argued against the possibility that the observation occurred by chance
alone. Their findings were very significant in several senses:





This was a very large epidemiological study, covering more than 55,000 pesticide applicators
The increased incidence of prostate cancer combined with MB use was found in different geographic
regions, among both private and commercial fumigators
The increased incidence of cancer was also statistically significant using 2 different measures of
exposure: frequency of MB use (days per year) and total days of MB use in lifetime.
The pattern of risk was not substantially changed when other pesticides were added to the logistic
model with MB.

The Alavanja study also noted that MB is an alkylating agent, and the National Institute for Occupational Safety
and Health (NIOSH, USA) considered MB to be a potential occupational carcinogen. They also noted that
evidence of genotoxicity was observed in a small cross-sectional study of nonsmoking MB fumigation workers,
with excesses of micronuclei and gene mutations observed in the lymphocytes and oropharyngeal cells of
exposed workers.
Genotoxicity: A number of studies have indicated that MB is genotoxic, as illustrated by examples below:




Evidence of genotoxicity was observed in a small cross-sectional study of non-smoking methyl bromide
fumigation workers, with excesses of micronuclei and gene mutations (i.e., HPRT mutations) observed in
78
the lymphocytes and oropharyngeal cells of exposed workers .
The MSDS of a major manufacturer of methyl bromide states that MB “induced DNA damage in rat testis
79
following inhalation exposure at 250 ppm” for 6 hours/day for 5 days .
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Hayes WJ and Laws ER, eds. (1991) Handbook of Pesticide Toxicology Vol 1. Academic Press, New York, p. 329. Also cited
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Garnier R et al. (1996) Glutathione transferase activity and formation of macromolecular adducts in two cases of acute
methyl bromide poisoning. Occup Environ Med. 53: 211-215.
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OECD assessment (2001) concluded that “The weight-of-evidence for all genetic toxicity testing indicates
that methyl bromide is genotoxic, inducing gene mutations, chromosome mutations, DNA effects and
80
other genotoxic effects both in vitro and in vivo.”

Section 5.2.11: Skin corrosion (p.40)
The US EPA reports that if liquid MB contacts the skin ‘severe burning, itching, and blister formation occur.
81
Skin necrosis may be deep and extensive’ . The EPA has also noted that MB is corrosive to both the skin and
82
eyes . Experienced fumigators have reported cases of severe skin burns from MB exposure. (The reference
by Mueller below provides a photo of bad skin burns caused by MB exposure.) Fumigators report that this
type of skin burning is an extremely painful condition, which does not occur immediately but rather several
hours after contact with MB liquid or vapour. They noted that sensitivity to skin contact with MB is greater in
83
some individuals than others. Recovery from MB burns can take weeks and even months .
Section 5.2.12 – 5.2.14: Neurotoxicity and motor neurone disease (p.40-41)
Many studies have reported on the neurotoxicity of MB in humans and animals, as illustrated below:






The suggestion that MB acts primarily on the central nervous system was supported by Honma et al (1982,
1983) who demonstrated that the norepinephrine content of the hypothalamus and cortex was depleted
on exposure to MB. Brain amino acid levels and metabolism were altered and it was suggested that
alterations in metabolisms of the biogenic amine catecholamine were a factor in MB-induced
84
neurotoxicity .
IPCS reviews of MB (1994, 1995) identified neurological symptoms and damage to the central nervous
system among the major findings in clinical studies, and concluded that MB is neurotoxic in humans:
“Methyl bromide is damaging to the nervous system, lung, nasal mucosa, kidney, eye and skin. Effects on
the central nervous system include blurred vision, mental confusion, numbness, tremor, and speech
defects…”
“The effects of methyl bromide on the nervous system, based on case histories, showed that dysfunction
85
affected the peripheral and optic nerves, cerebellar connections, and certain spinal cord tracts.”
Park et al (2005) stated that “A variety of neurobehavioural manifestations, including depression,
irritability, confusion and personality changes have been reported following acute, sub chronic and
chronic exposure to methyl bromide. Neurologic symptoms have been observed in the acute phase,
including lethargy, tremors, twitches, seizures, ataxia, headaches and paresthesias. Persistent neurologic
symptoms may occur after severe acute exposure, and chronic mild exposure may lead to chronic
”
polyneuropathy. The exact mechanism of how MB induces neurotoxicity is not yet clearly understood.
MB toxicity can result from alkylation of crucial sulfhydryl-containing enzymes and proteins in mammalian
tissue and neurotoxicity mediated by glutathione depletion. Other mechanisms of neurotoxicity are
suggested by Garnier et al. who noted that glutathione transferase activity can vary among ethnic groups
in correspondence to their genotype. According to Park’s paper the transformation of methyl glutathione
86
into toxic metabolites, methanethiol and formaldehyde, is responsible for the neurotoxicity .
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3

Anger et al (1986) reported a neurobehavioural study of soil fumigators (exposed to 9 mg MB/m over an
8 hr day) and structural fumigators (exposed to 0-9 mg MB/m3 for 1.5 h/day) found that the fumigators
reported a significantly higher prevalence of 18 symptoms, consistent with MB toxicity, than the controls.
The MB-exposed fumigators did not perform so well on 23 of 27 behavioural tests, and were significantly
87
lower on a test of finger sensitivity and a cognitive performance test .
Neurotoxicity is also reported in many animal studies. IPCS (1995) reports that “Neurological
manifestations are the major clinical signs of toxicity in rats and mice…” in methyl bromide toxicity
studies.
NTP (1992) study of male and female B6C3F1 mice to MB inhalation 6 hours per day, 5 days per week, for
periods of 14 days up to 2 years concluded: “Under the conditions of these 2-year inhalation studies,
methyl bromide caused degenerative changes in the cerebellum and cerebrum, myocardial degeneration
and cardiomyopathy, sternal dysplasia, and olfactory epithelial necrosis and metaplasia. Toxic effects
88
persisted although exposure to methyl bromide in the 100 ppm group terminated after 20 weeks.”

Please refer also to the comments and references on glutathione depletion under Section 3.3 above. This may
be relevant to motor neurone disease.

Section 5.2: Toxicity to cardiac system
Its desirable to take more note of the toxicity of MB to the cardiac system:



The hazard identification section of the MSDS of a major manufacturer of MB states that MB “May cause
89
heart effects … cardiac arrest” .
NTP (1992) reported a study of male and female B6C3F1 mice exposed to MB by inhalation 6 hours per
day, 5 days per week, for periods of 14 days up to 2 years concluded that myocardial degeneration and
cardiomyopathy were observed in the hearts of mice exposed to 100 ppm methyl bromide. Under the
conditions of these 2-year inhalation studies, methyl bromide caused myocardial degeneration and
90
cardiomyopathy, among other problems .

Section 5.2: Residues in consumer foods, animal feed, pharmaceuticals and consumer goods
The Application does not appear to have considered MB residues and reaction products in food, animal feed,
and pharmaceutical products. While bromide ion may be the main residue, it is also necessary to consider
residues of MB per se, and many other reaction and breakdown products.
Residues of MB itself can be found in certain types of food commodities. During fumigation, MB gas is sorbed
into/onto certain products, such as grains, nuts, wood, packaging. MB per se is readily absorbed in the lipid
fractions of products, an issue in the case of foods which have a relatively high lipid (fat) content, such as oily
nuts, cheese, oilseeds, avocado. These residues of MB (as MB itself) can remain in lipid food products at the
time of consumption.


MB may persist for more than 40 or 56 days in some fumigated commodities. MB was found at the
following levels when products were stored at 5°C:
o

Groundnuts: up to 23ppm MB (per se) at 14 days, up to 4.3ppm at 28 days, 0.3 ppm at 56 days.

o

Cocoa beans: up to 2.0 ppm MB at 14 days, up to 0.5 ppm at 28 days, 0.1 ppm at 42 days

87
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o




Sultanas: up to 0.6 ppm MB at 14 days, up to 0.2 ppm at 28 days.

When stored for 28 days at slightly higher temperatures, 0.3-0.5ppm MB (per se) was found in groundnuts
(15°C), and 0.2 ppm MB in cocoa beans (25°C). “For a given commodity, the initial residue of free methyl
bromide depends on the temperature of fumigation, the moisture content of the commodity, and the gas
concentration used…. The rate of disappearance of methyl bromide is a function of temperature, moisture
91
content and method of storage of the commodity..” . Note that the increased use of refrigeration in
recent years is likely to lead to higher levels of MB remaining in products than in the past.
MB is not usually used on meat products, but the following study also illustrates how MB (per se) can be
retained in foods that contain fat. 0.4 mg/kg MB per se was detected in uncooked lamb fat and 0.14
mg/kg in cooked lamb fat 3 months after MB fumigation at the lowest dose (6 mg/l air). Also, 3.6 mg/kg
MB per se in uncooked beef fat and 0.4 mg/kg in cooked beef fat, 3 months after MB fumigation at higher
dose (42 mg/l air). Detection limit was 0.02 mg/kg MB in fat. After roasting there was an off-flavour
92
principally in the fat, at higher concentrations of MB fumigation .

The following examples of reactions and chemical properties of MB illustrate other residues that can be
expected to be generated in food commodities, pharmaceuticals and other goods fumigated with MB:


The reaction of methyl bromide with SH, NH2, COOH and other functional groups in plant and animal
93
products inevitably gives rise to reaction products .



Many N-methyl derivatives of plant proteins have been found to result from MB treatment. The reaction
between MB and the nitrogen groups of wheat proteins, for example, is primarily due to methylation of
the imidazole rings in the histidine residues of the protein, possibly accounting for about 75% of the total
N-methylation. A number of protein bands in wheat change their staining density in a dose-dependent
manner following MB treatment. Some of these protein perturbation effects were due to changes in
isoelectric point of a number of esterase enzymes, presumably due to methylation of these enzymes.
Similar effects were found in proteins from MB-treated barley, peanuts and navy beans. Histidine, lysine
and arginine (all basic amino acids) were the most susceptible to N-methylation. Greater amounts of N94
methyl derivatives were formed at higher pH .



MB reacts with sulphur-containing compounds (in food products, organic matter, consumer goods, etc..),
95
producing mercaptans, thioethers and disulfides .



MB is an effective methylating agent that reacts with amines to form methylammonium bromide
derivatives and other products (IPCS, 1995). (MB is so effective as a methylating agent that it has been
used for this purpose in laboratories.)



Methylation of lipids, glutathione and proteins occurs, with SH, carboxyl and amino groups of enzymes
and other proteins (IPCS, 1995)



Sulfhydryl groups are alkylated by MB. Reactions with SH groups in proteins. MB reacts with methionine
to form alkyl sulphonium salts. (Bell et al. 1996).



MB is a powerful solvent of many organic materials (Bell et al. 1996).



MB is highly soluble in lipids (Bell et al. 1996).



A recent EU assessment of MB’s toxicity considered concluded that, for bromide ion alone, the residues in
food are likely to exceed the acceptable level by a large margin. The report estimated that consumers
96
could exceed (by 7 to 30 times) the Acceptable Daily Intake of bromide residues in food .
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Sometimes MB fumigations are carried out on dunnage and packaging for ISPM 15 in shipping containers that
are already loaded with goods - the packed goods are fumigated incidentally at the same time as the
dunnage/packaging. This has caused a wide variety of unexpected goods to be treated with MB, incidentally,
such as glass products, mattresses, sports shoes, toys, pharmaceuticals and foods. A Dutch study found that
MB gas can be emitted from such goods weeks after the fumigation was carried out. The study noted that MB
can react with the ingredients of certain types of pharmaceutical products found in shipping containers, with
97
the risk of chemical alterations which could make the products unsuitable for human consumption . MB is
able to penetrate some types of plastic containers. A follow-up laboratory study by Langfermann et al. (2006)
looked for one residue only, and found that several MB-fumigated pharmaceutical products contained
98
elevated bromide residues compared with controls . Pharmaceutical companies regard the alteration of
pharma products to be a serious matter; MB fumigation of medical products should not be permitted.
Section 5.2.15 -: Assessment of adverse effects on human health
Section 5.2.17 – 5.2.18: Transport & storage (p.41)
MB is transported and stored in pressurised containers. If a container fails or is damaged, this could also result
in a sudden, concentrated release of gas. The pressure will force the gas out of the cylinder.
Section 5.2.18 assumes that the likelihood of container failure or damage is low because MB ‘has been in use
for many years and the controls on transport and storage have been adequate to prevent such incidents
during that time’. However, this may have been due to good luck. Cases of cylinder failure have definitely
occurred in other industrialised countries that had strict safety controls in place on MB. it is feasible that they
can also occur in New Zealand, especially in the event that stocks of MB cylinders are stored for longer periods
of time.
Section 5.2.18 states that PPE and handling equipment should ensure that leakage or spillage should not occur.
This is not correct. The PPE recommended by the Application depends largely on RPE which is not able to
prevent dermal exposure.
Section 5.2.19: Storage (p.42)
Damaged and leaky cylinders pose a risk to human health. Fumigators have reported that older cylinders can
degrade inside with the result that metal shards fly out of the cylinder when MB gas is released for
fumigations, posing a significant risk to operators. The continued use of old stocks of MB is hazardous.
It should be a legal requirement for companies to inspect and test for leaking and out-of-date cylinders at
regular intervals, such as once a month.
Section 5.2.21: Risk (p.42)
The Application’s conclusion on risk relies too strongly on the assumption that safety controls will be adhered
to in all cases, and that accidents are unlikely to occur. This assumption does not appear to be realistic - Please
refer to details under Section 5.2.79.
Section 5.2.33: Use (p.42)
rd

3 bullet: there is also the potential for post-fumigation exposures during the handling and movement of logs
and other goods after fumigation, as the goods desorb MB and release the trapped gas.

97

Knol et al. (2002) The release of pesticides from container goods. RIVM Report 609021033/2005. Centrum
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Section 5.2.23: Monitoring data (p.43)
The Application seems to assume that MB gas diffuses only in the downwind direction. However, MB gas can
move in a ‘cloud’ and in non-uniform patterns. MB does not necessarily move downwind only, but localised
air movements can move MB in unexpected directions.
Section C1.2.14 (Application Appendix C, p.16) reports on a monitoring survey on MB and solvents carried out
by the Department of Labour in Tauranga in 2006. The results of the monitoring exercise indicated that
workers may be exposed to high MB levels over a short duration.
Section 5.2.25: venting from fumigation cells (p.44)
While the total volume of MB gas ventilated by pumping from fumigation cells may be lower than the volume
from other structures, the risk from cells should be taken into account. Since the MB gas is pumped out of the
fumigation cell into the surrounding air, there are likely to be toxicologically significant concentrations in the
vicinity of the cell.
Section 5.2.26 – 5.2.27: exposure of occupational bystanders (p.44)
It is important to also consider the exposure of persons who handle and load logs and other goods that have
been fumigated with MB. During the fumigation MB gas is sorped into goods and packaging, and trapped in
bark and other crevices – after the fumigation has finished the trapped gas is released to the air when the
goods are moved, handled and stored.
Section 5.2.28: Operator Exposure (p.44)
th

4 bullet point: Venting from cells should be added to this list.
Section 5.2.29: risk of exposure (p.44)
While ventilation poses the greatest risk of human exposure, exposure can also occur during the other
operations listed under 5.2.28, with the potential for major impacts on the persons concerned. This can be
seen in the examples of poisoning incidents provided in Table 1 above. During fumigation a portion of the MB
that is applied to a structure (shipping container, ship hold, etc.) usually leaks out, posing a risk to operators or
others. Note that the typical MB fumigation dosage requirements (schedules) expect leakage to occur in
normal practice. Appendix C (p.9) of the Application gives an example of a fumigation schedule where the
3
3
initial applied dosage is 56 g/m and this is allowed to fall to a concentration of 42 g/m after 2 hours and 28
3
g/m after 24 hours (due to leakage and sorption of MB onto goods). RPE does not provide adequate
protection to operators because exposure can also occur via the skin during and after the fumigation process.
Section C1.2.14 (Application Appendix C, p.16) reports on a monitoring survey on MB and solvents carried out
by the Department of Labour in Tauranga in 2006. The results of the monitoring exercise indicated that
workers may be exposed to high MB levels over a short duration. While DoL considered that this could be
addressed with PPE, in fact RPE does not provide sufficient protection, especially because MB is toxic via
dermal exposure (please refer to comments under Section 5.2.4)
Section 5.2.30: controls and PPE (p.44-45)
In making its assessment of risk, the Application has assumed that the existing HSNO controls will be adhered
to (section 5.2.30). This is not very realistic. Accidents can and do happen. As described in Section 5.2.79,
infringements have occurred in New Zealand. Moreover, PPE and RPE do not protect workers adequately,
because of MB’s unusual property of dermal absorption (details under Section 5.2.4l). RPE can in fact give
workers a false sense of security – they feel protected from inhalation risks, but dermal exposure can still
occur.
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Section 5.2.33: blood tests (p.45)
Blood tests can indicate MB exposure. But it is important to note that blood tests can give false negatives, and
they are not reliable indicators of MB exposure levels. There are documented cases of MB exposure and
poisoning in which the affected persons did not have raised blood levels. Weller (1982) did not find a
correlation between the bromide levels in serum and the severity of poisoning. And Hustinx et al. (1993) did
not find a direct association between serum bromine concentration and the severity of neurological symptoms
99
in a poisoning incident involving workers exposed to MB .
Section 5.2.37 – 5.2.38: Bystanders – occupational (p.46)
Exposure risks for bystanders also arise from the emissions of residual MB gas that has been trapped or sorbed
by logs and other goods. The assessment should specifically consider the exposure of persons who handle logs
and other goods following fumigation.
Section 5.2.42: Bystanders – occupational (p.47)
The Application notes that ‘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.’ Under the existing legislation, it is also the
responsibility of the Authority not to authorise the use of substances that pose unacceptable risks to human
health. In the case of MB, the economic/environmental need for pest control can normally be achieved by
alternative pest control methods.
Section 5.2.43 – 5.2.47: Adsorbed and trapped MB gas after ventilation (p.47)
We note that Section C1.2.7 (Application Appendix C, p.14) records an incident in New Zealand in 2007 with
the opening of a shipping container that had been fumigated with MB. In this particular incident the individual
was not hospitalised. But in other countries, people have been hospitalised. In the past few years more than 9
people have been injured or hospitalised after opening shipping containers that had been fumigated with MB,
and additional cases are reported which were possibly due to MB (for examples, see Application Appendix
C1.2.15 – C1.2.23).
The release of MB gas from logs, goods in shipping containers and other goods needs to be addressed in more
detail in ERMA’s review. This issue is increasingly a matter of concern to safety authorities. In the Netherlands
(which is home to major ports such as Rotterdam) shipping containers are required to be de-gassed before
100
they are opened, i.e. active removal of the MB gas to a concentration below 0.25 ppm . The MB gas is
required to be captured; in general carbon filters are generally used for this purpose.
Ventilation after fumigation does not provide sufficient health protection for occupational bystanders who
unload shipping containers or handle goods after fumigation, because ventilation does not eliminate a portion
of the MB gas. Many products, such as logs, wood, pallets, packaging, nuts and others, adsorb MB gas during
the fumigation process . The MB gas also becomes trapped in the spaces in packaging and goods. This gas will
be released after the fumigation and venting has finished, posing a risk to the workers who unload shipping
containers and handle fumigated goods.
While the concentrations of MB can be relatively low they can still pose safety hazards.
Section 5.2.50 – 5.2.54, 5.2.64: Bystanders – non-occupational: downwind monitoring (p.48-49)
The Application assumes that bystanders would only be at risk if they are downwind of the fumigation, and
appears satisfied with monitoring devices being located in a downwind position. Placing monitors only
99

Cited in IPCS (1995) op. cit.
Knol, T (2007) Comparison of methyl bromide concentrations resulting from various methods of sealing fumigation
tents for stacked pallets of cocoa beans. Report number 609021045, RIVM, the Netherlands.
100
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downwind will not provide adequate monitoring of MB gas movement. It should be noted that wind directions
can change unexpectedly and suddenly during the period of fumigations. Gusts of air can also blow MB in
unexpected directions. MB is heavier than air and does not disperse uniformly in air; it can move around
fumigation sites in ‘clouds’, i.e. concentrated gas levels. Monitors can therefore show non-detectable levels in
one area at the same time that high concentrations occur in another area further from the fumigation site.
It is not sufficient to carry out monitoring primarily downwind as recommended in several sections of the
Application. The STIMBR Methyl Bromide Ambient Air Monitoring Protocol is also inadequate in that it
recommends typically a minimum of 3 to 4 monitoring locations, with 2 to 3 locations downwind and only one
location up wind from the fumigation site (Application Appendix P, section 4.1, p.15).
Section 5.2.60-5.2.63: Proposed TELs (p.50)
3

The Agency’s proposed 1-hour TEL (average 1ppm = 3.9 mg/m per hour) does not appear to provide a
sufficient safety margin. Measurable adverse effects in humans have occurred at levels close to the proposed
TEL. Anger et al. (1986) studied the neurobehavioural effects of MB on structural fumigators exposed to 0-9
3
3
mg/m for 1.5 hours per day, and soil fumigators who were exposed to 9 mg/m over an 8-hour day. The MB
fumigators reported a significantly higher prevalence of 18 symptoms, consistent with MB toxicity, than the
controls. The MB-exposed fumigators did not perform so well on 23 of 27 behavioural tests, and were
101
significantly lower on a test of finger sensitivity and a cognitive performance test .
3

3

The proposed 24 hour TEL (0.333 ppm = 1.3 mg/m ) would allow average exposure of 3.9 mg/m during each
3
working hour, and allows levels above 9 mg/m for more than 3 hours in each working day. This appears close
to the exposure levels that resulted in adverse effects in some fumigators in the study by Anger et al. cited
above.
The Agency’s proposed TEL for chronic exposure may also provide insufficient safety margin if it is based on
the same calculations/assumptions as the 1-hour and 24-hour proposals.

Section 5.2.66: Downwind buffer zone (p.51)
Buffer zones should be compulsory for all fumigation sites, and the size of the buffer should allow for a large
margin of error. It is insufficient to have buffer zones only in the downwind direction, as proposed by the
Application. In other countries buffer zones are required in all directions (360°) around a fumigation site.
The proposed buffer zones need to be improved substantially:







Buffer zones should be applied 360° around a fumigation site, not just downwind. Wind directions can
change, and small gusts of air can move ‘clouds’ of MB in unexpected directions.
Buffer zones should be maintained for a longer period, from the time that a fumigation commences to
after the end of the ventilation period.
The Agency says the proposed buffer zones apply ‘only if there are potential non-occupational bystanders
in the downwind direction’. However, buffer zones should be established for all MB fumigations, since
wind directions can change and people may enter the area unexpectedly if there are no barriers to
prevent entry. Both occupational and non-occupational bystanders need to be protected.
No persons should be allowed to enter a buffer zone, except for trained and licensed fumigators who wear
appropriate protective equipment.
Buffer zones should be established around all types of MB fumigation sites, including chambers and cells.

Section 5.2.74: recapture equipment (p.52)
101

Anger WK et al. (1986) Neurobehavioural evaluation of soil and structural fumigators using methyl bromide.
Neurotoxicology 7: 137-156, cited in IPCS (1995) Methyl Bromide Environmental Health Criteria 166, World Health
Organisation, Geneva, p.249.
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The Application considers that the existing controls [on MB] result in negligible effects at a national level, and
believes there is not a valid reason for imposing an additional control on the basis of the identified risks to
human health. However, the existing and recommended controls on MB do result in greater risks to human
health than estimated in the Application.
Recapture equipment provides a useful way to reduce MB emissions in areas where MB alternatives cannot be
adopted rapidly (e.g. where further time is necessary to gain approval from importing countries). Only a
portion of the MB applied at the start of a fumigation is available to be captured at the end of the fumigation,
due to leaks in fumigation structures (shipping containers, tarpaulins etc.), the temporary sorption (trapping)
of MB in goods, and reactions between MB and the treated goods. For example TEAP (2009) reported that,
with an expected 5% leakage and high sorption into timber, frequently only 40% of the MB gas applied at the
102
start is available for capture at the end of the fumigation of logs and timber under tarpaulins . A small study
found that in relatively well sealed shipping containers recapture equipment was able to capture about 7195% of the MB available at the end of the fumigation, and this corresponded to about 35-84% of the original
103
MB by weight . So recapture equipment can bring useful reductions in emissions, but it is not a permanent
solution to the problems posed by MB. The adoption of alternatives is preferable because it eliminates MB
emissions and provides a permanent solution. Nevertheless, recapture equipment provides a useful
mechanism to reduce MB emissions and should be mandatory in cases where MB alternatives cannot be
adopted rapidly.
Section 5.2.79: Summary and approach to risk (p.52)
The Application’s risk assessment appears to contain a flaw in logic which fails to protect human health and
safety. For example, the Application states (in Section 5.2.35 - 36) that:
‘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 effects.... a number of failures would need to occur in order for operators to be
exposed during use... the Agency considers the overall risks to operators during use may be described as low.”
(p.45-46).
This chain of logic would result in a conclusion of ‘low’ or ‘negligible’ risk for almost any acutely toxic substance
(unless used by large numbers of operators). This approach does not take proper account of the fact that
accidents can and do happen, and the reality that people sometimes do not comply with legal controls and
standards. A more appropriate approach for protecting health would be to avoid the use of substances that
are inherently hazardous especially in cases where alternative methods can be used (refer to information on
alternatives under Section 7 below).
The likelihood of adverse effects occurring in practice has been under-estimated in Table 5.2 of the
Application. As noted in the Application Appendix C.1.2.5 (p.14) the available data in New Zealand contains
many gaps. For example, the NZHIS records of hospital admissions in New Zealand do not normally allow cases
of MB poisoning to be identified because a general term (pesticides) tends to be used rather than the names
of specific products. The Application has made the assumption that the lack of data indicates very few MB
exposure incidents in New Zealand. However, many cases of poisoning of workers and bystanders have
occurred in other countries (for examples, see the human poisoning incidents in Table 1 above). It would be
false to assume that New Zealand is somehow immune from this problem, especially since the safety controls
on MB are weaker in New Zealand than in some other countries (e.g. the Netherlands).
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Data from TEAP (2009) Quarantine and Preshipment Taskforce Final Report, October 2009, Technology and Economic
Assessment Panel, UNEP.
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VITO (2006) Performance of the RAZEM-Technology to recover methyl bromide in fumigation processes.
2006/MIM/R/115, Vlaamse Instelling voor Technologisch Onderzoek,Mol, Belgium.
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The Agency’s assessments of risk to human health and safety (Table 5.2) are also based on the assumption that
there will be full compliance with safety controls on MB. Yet it is clear that infringements involving MB have
occurred in practice in New Zealand. Application Appendix C1.2.12 (p.15) mentions 25 ‘matters of
engagement’ involving MB, recorded by the Department of Labour in the period May 2000 to July 2009. Of
the 13 records with information available, 3 companies were non-compliant on minor issues, while in 9 cases
the companies were not in compliance and enforcement actions were noted. In addition, there was a
prosecution relating to MB safety infringements, and 17 health and safety complaints (Application Appendix
C1.2.10, p.15).
An air monitoring study showed that some fumigations in New Zealand exceed the proposed TEL. MB
monitoring results of 1ppm and above were recorded at the site boundaries during 10% of all fumigations
carried out at CenterPort (Wellington) between March 2008 and July 2009 (Application Section 5.2.63, p.50).
Section 5.3 Environment
Section 5.3.2: air pollution
Under the 1990 amendments to the US Clean Air Act, MB was classified as ‘toxic air pollutant’ by the US
104
EPA . Emissions of MB to the air, above certain thresholds, have to be reported to the federal Toxics Release
Inventory.

Section 5.3.4 and 5.3.8: ozone depletion (p.55-56)
The Application is correct in reporting that MB is a powerful ozone-depleting substance. The EU Risk
Classification statements for MB include “R59: Dangerous for the ozone layer” under the EC Dangerous
105
Substances Directive . Under the US Clean Air Act, containers of MB in the US are required to carry the
following warning: ‘Contains methyl bromide, a substance which harms public health
and environment by destroying ozone in the upper atmosphere.’
Each atom of bromine from MB destroys about 60 times more ozone molecules than each atom of chlorine
106
from CFCs .
An international scientific symposium on the ozone layer (UNEP, 2004) noted the progress made in reducing
the use of MB globally and highlighted the importance of addressing the remaining uses of MB, as follows:




“Today the ozone layer is most vulnerable owing to the high abundances of chlorine and bromine [in the
atmosphere]. An outstanding success of the Montreal Protocol has been the immediate reduction in the
atmospheric abundances of… methyl chloroform and methyl bromide.“
Current use of methyl bromide, with its high ODP [impact on ozone], depletes ozone on an immediate
timescale. Therefore, ozone depletion due to methyl bromide would end almost as rapidly as its use is
halted. In fact, recent studies show that about twenty percent of the observed decline in [ozone depleting
substances in the atmosphere] can be attributed to the decline in methyl bromide emissions. There is a
risk, however, that the gains achieved so far in the reduction of methyl bromide may be negated by
107
increases in emissions from exempted uses including quarantine, pre-shipment and ‘critical’ use.”

New Zealand’s consumption (imports) of MB for QPS increased to about 288 tonnes in 2007, and the
Application indicates that consumption may increase further in future.
104

EPA (2009) The Clean Air Act Amendments of 1990 List of Hazardous Air Pollutants, US Environmental Protection
Agency, Washington DC, http://www.epa.gov/ttn/atw/orig189.html.
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EU Directive 67/548/EEC as amended by EU Directive 2001/59/EC.
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World Meterological Organisation (2007) Scientific Assessment of Ozone Depletion: 2006, WMO, Geneva.
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UNEP (2004) Summary of the science symposium: challenges and perspectives – ozone layer protection. In: Report of
the Sixteenth Meeting of the Parties to the Montreal Protocol on Substances that Deplete the Ozone Layer. Prague, 22-26
November 2004. UNEP/OzL.Pro/16/17.
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The ozone depletion caused by MB, like other ozone-depleting substances, has negative impacts on human
health in New Zealand and other countries. Ozone Depletion increases the level of UV-B radiation and
increases the incidence of skin cancers (mainly malignant melanomas, basal cell carcinoma, squamous cell
carcinoma), eye cataracts and suppression of immune systems in humans, farm livestock and wild animals.
Increased UV due to ozone depletion also has negative impacts on certain types of agricultural crops, forests,
timber production and natural ecosystems. Some plant species have mechanisms which help to ameliorate
the effects of increased UV, and may acclimate to increased levels. But in some species and cultivars, key
physiological and development processes, such as photosynthesis, reproduction and disease resistance, are
108
adversely affected by UV-B. Plant growth can be directly affected . But secondary effects in plants, such as
changes in plant form or timing of developmental phases, may be as important as the direct effects of UV-B.
Sensitive crops include types of maize, soybean, oats, barley, sugar beet, rice, cauliflower, broccoli, melon,
109
cucumber and tomato . A number of species of conifer seedlings studied so far can be adversely affected by
110
UV-B .
Scientists have concluded that ozone-related increases in UV-B radiation can negatively influence many
aquatic species and aquatic ecosystems (e.g. of lakes, rivers, estuaries, oceans). Solar UV radiation penetrates
to ecological significant depths in aquatic systems and can affect both marine and freshwater systems from
major biomass producers (phytoplankton) to consumers (e.g., zooplankton, fish, etc.) higher in the food web.
111
UV radiation is an additional stressor on the organisms . Raised UV-B damages the early developmental
stages of amphibians, fish, shrimp and crabs, for example. The additional UV also reduces the survival and
112
production of phytoplankton, the foundation of aquatic food webs, leading to reductions in fish stocks .
Additional UV-B also affects many polymers (plastics, rubber) and other materials of commercial significance,
reducing their useful lifetime outdoors. The damage ranges from discolouration to loss of mechanical integrity,
113
adding to the cost of maintaining such materials .
The Application assumed that, under the baseline scenario, the marginal (additional) effect on the
environment of MB QPS use in New Zealand was not significant (section 5.3.8). This is an incorrect
assumption. The US EPA has made detailed calculations of the expected increase in cancer cases in the USA
related to postharvest MB use. The study estimated that about 1,360 tonnes of MB used in 2005 in the US,
reduced linearly from 2010 until phase-out in 2017, would lead to approximately 1,546 extra cases of
malignant melanoma and non-melanoma skin cancers (BCC + SCC) in the USA. Note that this study did not
count the large number of additional skin cancer cases that this US use of MB generates in other countries, nor
impacts on eye cataracts, forests, agriculture, materials, etc. in the US and other countries. It would require a
detailed study to calculate the equivalent figures for New Zealand’s use of MB. Nevertheless preliminary
rough calculations indicate that the use of 288 tonnes QPS MB (and any future increase in MB) in New Zealand
will have negative health impacts in New Zealand in terms of additional cases of skin cancer, eye cataracts and
114
immune suppression . In addition, the negative impacts of MB on fish stocks, agriculture and forest
productivity in New Zealand have not been quantified in the cost analysis of the Application. (New Zealand’s
use of MB also has negative impacts in other countries, which is outside the scope of ERMA’s assessment.)
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WHO (1994) Ultraviolet Radiation. Environmental Health Criteria 160. World Health Organisation, Geneva.
Krupa SV and Kickert RN (1989) Environmental Pollution. 61:263-393. Environmental Effects Panel (1994)
Environmental Effects of Ozone Depletion: 1994 Assessment, UNEP, Nairobi.
110
DoE (1993) The Ozone Layer. UK Department of the Environment, London, p.2.
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Royal Society of Chemistry, 27 February 2007.
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Environmental Effects Panel (1994) Environmental Effects of Ozone Depletion: 1994 Assessment. United Nations
Environment Programme (UNEP).
113
Environmental Effects Panel (1994), ibid., p.viii.
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Calculations need to take account of the much smaller population and lower use of MB in New Zealand, and the
baseline incidence of skin cancer in New Zeland which is approximately 4 times higher than the USA per 100,000
population.
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Section 5.3.6: terrestrial vertebrate exposure (p.55)
Pets from surrounding areas, such as cats, can be found in the vicinity of treated buildings/containers where
MB is used or vented. Wild birds can often be found in these environments as well.
MB does not necessarily ‘quickly’ volatilise and dissipate in the atmosphere as stated in the Application. The
speed of dissipation depends on the local weather conditions and air movement in the vicinity of a fumigation
site.
Section 5.3.7: aquatic organisms and water (p.55)
MB gas is carried in air during and after fumigations and some of the MB can be deposited in lakes, rivers or
other bodies of water (see comments under Section 5.4.15).
Contamination of surface and ground water can also occur when carbon filters containing MB (from recapture
facilities) are discarded in landfill sites. Brown et al (1979) reported that inorganic bromides resulting from MB
115
in the soil are very mobile and tend to move as water moves in the soil . Studies in the Netherlands in the
116
1980s found that MB (as MB per se) is also able to move into water .
Table 7.1 of the Application (p.97) lists MB as ‘very ecotoxic in aquatic environment’ (9.1A).
Under the EU Dangerous Substances Directive, the Risk and Safety Classification statements for MB include:




R50 : Very toxic to aquatic organisms
S61 : Avoid release to the environment, and
117
N : Dangerous for the environment

Section 5.3.11 - 5.3.12: Degradation products of MB in landfill (p.56)
Under landfill conditions, MB and its residues can be carried into water (see comments under Section 5.3.7
above).
The Application states that ‘the ecotoxicity of the degradation products is less than the ecotoxicity of the
parent compound MB’. However, this comment cannot be supported by the scientific literature. MB’s
breakdown products and metabolites, aside from bromide, have not been adequately assessed. MB is a highly
reactive substance which can produce diverse types of breakdown products and metabolites – refer to
references on MB’s reactivity under Sections 3.3 and 5.2 above.
Section 5.3.15: Assessment of benefits to the environment (p.56)
The Application identified beneficial effects to agricultural systems and natural ecosystems arising from MB’s
use as a pest control product in imported items. However, an important issue is whether other substances or
methods can also provide these pest control benefits – refer to information on alternatives under Section 7
below.
Section 5.3.18: Environmental effects of phaseout over 5 or 10 years (p.57)
The Application considered that the adverse and positive effects of MB associated with a phaseout over 5
years are similar to the effects of a phaseout over about 10 years. This conclusion did not take account of the
impacts of MB use on ozone depletion in New Zealand – negative impacts on certain types of agricultural
crops, forest tree production, livestock, native species and fish stocks (see references under Section5.3.4 –
5.3.8 above).
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Brown AL, Burau RG, Meyer RD, Rasky DJ, Wilhelm S and Quick J. (1979) Calif. Agric. 11-13.
Netherlands Parliament (1981) Report of the Lower House, Parliamentary session 1980-1981, 16 400, Chapter XIV,
50:1-23. The Hague.
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Under Directive 67/548/EEC as amended by Directive 2001/59/EC.
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Section 5.4.15: MB deposits in water (p.60)
Following the use of MB in QPS fumigations, some MB can enter surface and ground water via several routes.
A portion of the MB emissions in the air can fall into water courses and estuaries. Rainfall following a
fumigation event will also deposit some MB into surface water. When carbon filters containing MB are
deposited in landfill sites, MB and its residues can migrate to water in the vicinity.
MB is highly toxic to aquatic organisms. Under the EU Dangerous Substances Directive, MB’s Risk Classification
118
is ‘R50 : Very toxic to aquatic organisms’ . Please see comments under Section 5.3.7 and 5.3.11 above.
Section 5.4.23 – 5.4.24: Taha Ohanga: Forest effects (p.61)
As an ozone depleting substance, MB has negative impacts on specific types of forest trees. This has negative
impacts on forestry industries and related economic activities. For more information please see Section 5.3.4
– 5.3.8 above.
Section 5.4.25, 5.4.28 - 5.4.29: Evaluation (p.62)
Taking account of the negative impacts of MB, the net benefit from MB on the relationship of iwi/Māori to the
environment and ability to develop economically is low or negligible. Indeed, the negative impacts of MB
outweigh the benefits in cases where alternatives provide a viable pest control method.
Section 5.6: Adverse effects on market economy (p.67-68)
This section focuses on local economic impacts in the event that public outcry results in MB fumigations being
moved to other locations. It fails to address another important option (in reaction to public concern), which is
for companies to use alternatives to MB. Please see information under Section 5.6.24 – 5.6.67 below.
Section 5.6.18 - 5.6.19, and Table 5.10: Assessment of adverse effects (p.69)
The effect of changes in port handling practices due to public concern should be re-classified as ‘likely’ for
scenario 1 and 2. Changes in port handling practices are also likely to occur in response to residual gases in
shipping containers and MB-treated goods, a safety concern which is increasing in other countries.
Furthermore, increased safety controls on MB - which are necessary - would increase the cost of continued use
of MB. These costs of using MB should be taken into account in Scenarios 1 and 2.
Section 5.6.22: Health and environmental costs associated with ozone depletion (p.70)
New Zealand will experience negative costs due to the use of QPS MB in New Zealand, resulting from ozone
depletion. These include additional cases of skin cancers, eye cataracts and diseases associated with immune
suppression in humans, pets, livestock and wild animals. Also costs of negative impacts of increased UV on
certain types of agricultural crops, forest trees, and fish stocks. Please refer to Section 5.3.4 – 5.3.8 above for
more information.
Section 5.6.24 – 5.6. 67: Assessment of effects on market economy (p.70-78)
It should be noted that the beneficial effects to the economy noted in the Application are not provided by MB
per se but by its function as a pest control method. Where other products or methods provide effective and
affordable pest control, there is no net benefit arising from the use of MB.
The Application lacks a detailed assessment of the costs and benefits of alternatives. This is an essential for
assessing the potential impacts of withdrawing MB. Section 5.6.24 of the Application states that there is
insufficient information to determine whether an alternative fumigant would have greater or fewer costs
and/or benefits than MB, so this was not assessed in Section 5.6. However, it is feasible to compile data to
118
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Page 28 of 41

SUBMISSION127590

assess the costs and benefits of alternatives vs. MB. Without this information, the assessment is incomplete
and not balanced. Please refer to the general comments made on the Executive Summary above.
Section 5.7: International obligations (p.79 )
MB became a controlled substance under the Montreal Protocol in 1992 and as a consequence all uses of MB
are ‘controlled’. However, the consumption of MB for QPS was exempted from quantitative restrictions
because experts in 1992 believed there were no alternatives for QPS, leading to concerns about potential
impacts on trade.
Nevertheless, the Montreal Protocol has adopted many Decisions that urge or encourage all governments to
take action on QPS:











Countries are urged to refrain from the use of MB for QPS and to use non-ozone-depleting technologies
wherever possible (Decision VI/11(1) adopted in 1994, and VII/5(c) adopted in 1995)
Countries are requested to review their national regulations with a view to removing the requirement for
the use of MB for QPS where technically and economically feasible alternatives exist (Decision XI/13(5)
adopted in 2001)
Countries are urged to implement procedures to monitor the QPS uses of MB by commodity and quantity
in order: (a) To target the efficient use of resources for undertaking research to develop and implement
alternatives; (b) To encourage early identification of technically and economically feasible alternatives at
national level (Decision XI/13(6) adopted in 2001)
Countries are requested to submit data to TEAP before 31 March 2005, identifying all known uses of MB
for QPS, by commodity and application, and provide information on availability and technical and
economic feasibility of applying alternatives (Decision XVI/10 adopted in 2004)
Where MB is used, countries are urged to minimize emissions and use of MB through containment and
recovery and recycling methodologies until alternatives are available (Decision VI/11(1), VII/5(c), and
XI/13(7))
Countries are encouraged, in accordance with the recommendations of the IPPC, to put in place a national
strategy, and make such strategies available to other countries where possible before November 2009
(Decision XX/6(10) adopted in 2008).

QPS is on the agenda of the Montreal Protocol meetings in 2010. The Protocol’s technical panels TEAP and
MBTOC have been asked to provide a more detailed report on QPS alternatives, covering the following sectors:
logs, sawn timber, wood packaging (ISPM 15), grains and similar foodstuffs, soil QPS treatments.
It is expected that the Montreal Protocol will continue to discuss how to address the problem of MB QPS uses
for the following reasons:







A recent scientific summary of the impact of QPS-MB on the ozone layer concluded that the MB used for
119
QPS has a significant negative impact on the ozone layer ;
In 2007 the MB emissions from fumigation had the same impact on the ozone layer as all HCFCs;
QPS applications accounted for about 50% of all emissions of MB from fumigations in 2007;
Among the ozone depleting substances, QPS is one of the last remaining unrestricted sources of
emissions;
Reports by TEAP and MBTOC have noted that there are technically feasible alternatives for the majority of
QPS uses; (examples are provided under Section 7 below)
Between 2004 and 2007, QPS consumption fell in the majority of industrialised countries;
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Montzka S (2009) Influence of methyl bromide from QPS applications on the ozone layer: 2006 Science assessment
Report. QPS workshop, November 2009, Meeting of the Parties, Port Ghalib.
UNEP (2004) Report of the Sixteenth Meeting of the Parites to the Montreal Protocol on Substances that Depelte the
Ozone Layer. UNEP/OzL.Pro.16/17, UNEP, Nairobi, Annex VI, p.98-100.
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120

About 33 countries that consumed MB for QPS in past years have ceased MB consumption by 2006 .
121
The EU countries are also scheduled to cease using MB for QPS by 18 March 2010 . (The EU-27 has
already achieved very large reductions in QPS: they consumed about 3,000 tonnes of MB for QPS in the
year 2000, and by 2008 this was reduced to 195 tonnes.)
The quantity of MB for QPS has declined markedly in industrialised countries because steps have been
taken to reduce MB . However, QPS is rising in developing countries (particularly Asia) because little action
has been taken. If QPS were restricted under the Montreal Protocol, developing countries would be
eligible to receive financial and technical assistance for adopting MB alternatives, and QPS would then fall
in developing countries.

Section 5.7.7: IPPC and ISPM 15 (p.79)
Section 5.7.7 of the Application says that ‘One of the important standards *under IPPC+ is ISPM 15 which
includes the use of MB for treatment of wood packaging. Because MB is an approved treatment under the
Sanitary and Phytosanitary Agreement (SPS) 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 barrier
to trade.’ (p.79). However, ISPM 15 also permits several alternative methods (see below), so MB is not the
only option. The IPPC (2008) Recommendations on MB contain Guidelines which strongly promote and
122
encourage the use of alternatives. The ISPM 15 standard recognises that MB depletes the ozone layer , and
also encourages national plant protection organisations (NPPOs) to promote the use of alternatives approved
in ISPM 15: “NPPOs are encouraged to promote the use of alternative treatments approved in this
123
standard” .
The alternatives permitted for pallets and dunnage under ISPM 15 include heat treatment (such as
adapted/certified kiln drying processes used in the timber industry), non-wood materials such as recycled
plastic pallets, and processed or glued wood such as plywood (IPPC (2009)). Alternatives such as heat
treatments and plastic pallets are widely used for ISPM 15 around the world, including China and other
developing countries – for details refer to comments on the Executive Summary above.
Under the WTO and SPS agreements, measures are permitted for the protection of human health and the
environment. The IPPC Standard ISPM 15 recognises that MB is an ozone-depleting substance. The WTO
agreements therefore allow countries to prohibit the use of MB for ISPM 15 treatments, provided the measure
is applied in a manner that does not favour national industries above foreign competitors, etc.
Canada does not normally permit the use of MB for ISPM 15: companies are required to use the alternatives
124
permitted in the ISPM 15 standard . The EU legislation also does not permit the use of MB for ISPM 15 (or
125
any other purpose) after 18 March 2010 .
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Analysis of data in Data Access Centre, Ozone Secretariat, UNEP, Nairobi.
Commission Decision 2008/753/EC concerning the non-inclusion of methyl bromide in Annex I to Council Directive
91/414/EEC and the withdrawal of authorisations for plant protection products containing that substance. Official Journal
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Section 5.7.8 – 5.7.13: IPPC Recommendation and Guidelines on MB (p.80)
The IPPC Recommendation on MB also contains the following Guidelines for appropriate use of MB as a
126
phytosanitary measure . National Plant Protection Organisations (NPPOs) “are encouraged to be involved in
the coordination of the following actions:
“1. Review and consider how to change phytosanitary policies (e.g. phytosanitary import requirements)
to replace and/or reduce methyl bromide where it is required and where an equivalent, technically
feasible, practical and economically viable alternative exists. This may also require review and
revision of bilateral agreements between countries.
2.

Ensure that methyl bromide fumigation is used only for quarantine pests and that it is authorized or
performed by the NPPO, including fumigation as emergency action for pests not previously assessed
(as described in ISPM No. 20: Guidelines for a phytosanitary import regulatory system).

3.

Provide guidance to those responsible for methyl bromide fumigations for quarantine purposes on
the importance of pursuing feasible alternative phytosanitary measures.

4.

Develop and utilize phytosanitary measures that are equivalent, viable and feasible alternatives to
methyl bromide.

5.

Communicate to other NPPOs where there are viable alternatives to methyl bromide use.

6.

Submit phytosanitary treatments that are effective, efficacious, documented, feasible and applicable
alternatives to the use of methyl bromide to the IPPC Secretariat using the guidelines in ISPM No. 28
(Phytosanitary treatments for regulated pests).

7.

Give highest priority to the development of alternative treatments for those commodities for which
methyl bromide usage is high.

8.

Liaise with research groups and funding bodies to develop alternative treatments as appropriate.

9.

Coordinate with the National Ozone Unit, as appropriate, to facilitate the annual collection and
reporting of methyl bromide usage data.

10. Post or link details of NPPO-approved alternatives for methyl bromide treatment on the International
Phytosanitary Portal (https://www.ippc.int) for exchange of information.
11. Cooperate with the National Ozone Unit to implement a strategy to replace and reduce methyl
bromide usage.
12. Exchange information on alternatives to methyl bromide usage between the NPPO and the National
Ozone Unit.
13. Identify current treatments where methyl bromide is the only option, and provide sufficient
information to the appropriate IPPC body for consideration in the development of potential viable
alternatives (e.g. identify the commodity, pests associated with it for which methyl bromide is used,
required efficacy).
14. Evaluate or re-evaluate pest risk (via pest risk analysis) to determine if the treatment prescription is
127
appropriate and whether less rigorous treatment or alternative measures may be used.”
Section 5.7.16: International obligations (p.81)
The relevant New Zealand authorities may wish to check that all international obligations and requests have
been achieved. Section 5.7 above provides a list of key Decisions adopted by the Parties to the Montreal
Protocol. These Decisions are not legally binding, nevertheless the Montreal Protocol encourages and urges
Parties to implement them.
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IPPC (2008) Recommendation on Replacement or Reduction of the Use of Methyl Bromide as a Phytosanitary Measure.
Recommendation for the Implementation of the IPPC. FAO, Rome, section 5, p.6-7.
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Section 5 of the IPPC (2008) Recommendation on MB adopted a list of Guidelines, quoted in Section 5.7.85.7.13 above. The relevant New Zealand authorities may wish to carry out these action steps recommended
by the IPPC.
Section 7: Alternatives to MB (p.95-106)
It is not necessary to have one alternative that can replace all uses of MB; a ‘one-shot’ alternative does not
exist. MBTOC reports since 1994 have noted that different types of alternatives need to be selected to suit
different commodities, pests and situations.
Section 7 has not considered the full list of alternatives that are approved/used for specific QPS commodities
in other countries, including controlled atmospheres (nitrogen, CO2), vacuum-hermetic treatments, propylene
oxide, water sprays, insecticide dips, substitutes for wood pallets and dunnage (e.g. recycled plastic), and
combination treatments which can provide greater efficacy than one treatment alone.
Section 7 assumed that there is little or no data on the efficacy of alternatives. This is not correct; a number of
efficacy studies have been carried out for many of these substances/methods. If requested, we would be able
to compile information on the available efficacy studies for key alternatives.
Examples of technically feasible QPS alternatives
The MBTOC Assessment reports of 1994, 1998, 2002 and 2006, and a TEAP report of 1999, identified a large
number of technically feasible alternatives for QPS uses, and many treatments approved by quarantine
128
Examples are provided in Table 2 below.
authorities.
Recently, a Technology and Economic Assessment Panel (TEAP) Task Force published an updated report on
QPS uses of MB in October 2009, for the Montreal Protocol. The report concluded that there are technically
feasible alternative technologies for many QPS uses, and estimated that most or almost all MB uses are
replaceable with alternatives.
Table 2: Examples of technically feasible QPS alternative identified by TEAP and MBTOC (1999-2009)
QPS sectors

Examples of technically feasible alternative technologies

Logs

Alternative fumigants (e.g. phosphine, sulfuryl fluoride), water immersion,
removal of bark, pest free areas, processing

Sawn timber, wood
packaging materials

Heat treatment, kiln drying, removal of bark, irradiation, plastic pallets, heat +
low oxygen, alternative fumigants (e.g. MITC + sulfuryl fluoride, methyl iodide,
ethane dinitrile, phosphine), chemical impregnation, pest free areas +
inspection, processing

Grains, nuts, durable
foodstuffs

Alternative fumigants (e.g. phosphine, phosphine +CO2, sulfuryl fluoride,
ethyl formate, propylene oxide) controlled atmospheres, irradiation,
insecticides, IPM, vacuum-hermetic (low pressure), CO2 high pressure, heat
treatments

Fresh fruit, vegetables,
ornamentals

Systems approach, vapour heat, hot water dips, cold treatments, alternative
fumigants (e.g. pure phosphine, pyrethroids, ethyl formate + CO2), controlled
atmospheres, irradiation, insecticides, pre-clearance programmes, pest free
areas

Cotton, fibre products

Heat treatment, compression, vacuum-hermetic treatment, alternative
fumigants (e.g. phosphine, sulfuryl fluoride)

Compiled from: TEAP (1999) Progress Report, Part I; MBTOC (2002) Assessment Report of 2002; Ogden (2004); TEAP
(2009) Quarantine and Pre-shipment Task Force Final Report, October 2009, p.47-75.
128

MBTOC (1994, 1998, 2002, 2006) Methyl Bromide Technical Options Committee Assessment Reports of 1995, 1998,
2002, 2006. UNEP. Also TEAP (1999) Progress Report, April 1999. Part I: The Quarantine and Pre-Shipment Exemption
of Methyl Bromide, UNEP, p. 1-104.
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Alternatives approved by quarantine authorities
Alternative quarantine treatments, that do not involve the use of MB, have been approved by diverse
quarantine authorities for specific commodity/pest combinations, as illustrated by the following tables.
Examples of approved alternatives compiled by MBTOC in 1998-2002
In 1998 and 2002 MBTOC compiled examples of quarantine treatments for perishable and durable
commodities that were approved by national quarantine authorities, especially the United States Department
129
of Agriculture - Animal and Plant Health Inspection Service (USDA-APHIS). Examples are provided below.
Additional treatments have been approved since 2002.
Table 3: Approved quarantine and pre-shipment treatments for durable commodities
Procedure or
treatment
Bifluorides
Carboxide
Cold treatments
Combination
Treatment

Controlled
atmospheres

Debarking
Ethyl formate

Heat treatments

129

Examples of approved quarantine and pre-shipment applications
Timber exported to the European Community
Non-plant articles infested with ticks, to the USA
Museum artefacts for export or temporary loan (freeze treatment)
Museum artefacts that will tolerate cold, imported by Europe
Items infested with insects in soil, into the USA (freeze treatment)
Pecans and hickory nuts to the USA
Contact insecticides and water immersion for logs imported by Japan
Containerised cargo in transit (CO2)
Rodents in aircraft (CO2)
Dried figs from Turkey
Bulk grain from Cyprus (hermetic storage)
Quarantine pests of grain to Japan (CO2)
Museum artefacts for export or temporary loan (N2)
Tobacco products, cocoa beans, rice, cereals, grains, nuts, peanuts, pulses, seeds and
spices as well as furniture and artefacts, in Europe
Dried fruit and beverage crops in Europe (CO2 plus high pressure)
Packaged dried fruit, cereals and nuts (gas flushed or vacuum packed)
Logs
Pre-packed dried fruit in Australia and South Africa
Timber and timber packing from China to USA
Any durable commodity that can tolerate heat (khapra beetle) to the USA
Feeds and milled products for processing, into USA
Bagasse and sugar cane to USA
Bags for seeds
Lumber (3” thick) with wood borers to USA
Corn (maize) ears, not for propagation, to USA
Rice straw novelties and articles to USA
Niger seeds (contaminated with soil or khapra beetle) to USA
Seeds not for propagation (steam), to USA
Rice straw and hulls, straw mats and rice straw novelties to USA (steam pressure)
Novelties and articles from broom corn, to USA (steam pressure)
Leaf tobacco and blended-strip tobacco for export from USA (steam vacuum)
Bulbs infested with Ditylenchus nematodes, into USA (hot water dip)
Lily bulbs and with Aphelenchoides nematodes into the USA (hot water dip)
Narcissus bulbs with bulb scale mite into the USA (hot water dip)
Certain tubers with Meloidogyne spp to the USA (hot water dip)

MBTOC (2003) Report of the Methyl Bromide Technical Options Committee 2002 Assessment, UNEP.
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Procedure or
treatment

Irradiation
MITC

Phosphine

Sulphuryl
fluoride

Examples of approved quarantine and pre-shipment applications
Horse radish root with golden nematode to USA (hot water dip)
Banana roots to USA (hot water dip)
Sugar cane to USA (hot water dip)
Sawn timber for export (kiln drying)
Storage bins and other grain handling equipment moved interstate USA for control
of Karnal bunt (steam heat)
Museum artefacts that tolerate heat, Europe
Packaging material from China to Japan (vapour heat)
Khapra beetle in bulk grain
Wooden artefacts imported by Australia
Logs to Japan
Timber to the USA
Bamboo treated in transit to Japan
Tobacco for export from the USA
Logs (longhorn and bark beetles, wood wasps and platypodids) registered only in the
USA
Cotton, cotton waste and cotton products in bulk imported into the USA
Seeds of cotton, packaged or bulk, to USA
Seeds and dried pods, kenaf and others imported by the USA
Wooden items infested with wood borers imported by the USA
Seafreight containers in transit on ships
Compressed hay to Japan and the USA
Wooden objects and other materials of organic origin to Europe
Cocoa and other durables to Germany
Bulk and bagged and other durable commodities to many countries
Packing materials to the USA
Pre-shipment fumigation of seafreight containers sent to Europe
Packing materials to the USA
Non-plant articles infested with ticks, to the USA
Wooden items infested with wood borers, to USA
Wood products and containers with termites, to USA

Source: MBTOC (2002) Report of the Methyl Bromide Technical Options Committee 2002 Assessment, p.310-311.

Table 4: Approved quarantine treatments for fresh fruit, vegetables and cut flowers, 2002
Procedure or
treatment
Cold treatments

Heat
treatments

Examples of approved quarantine applications
Many approved cases – see Table 5 below for examples
Bell pepper to the USA (vapour heat)
Citrus from Hawaii to the USA (heated air)
Egg plant to the USA (vapour heat)
Grapefruit from Mexico (heated air)
Mango from Taiwan to USA (vapour heat)
Mangoes from Australia, China, Hawaii, Philippines, Taiwan and Thailand to Japan
Mango from Mexico, Central and South America and the Caribbean to the USA
(heated air or vapour heat)
Mango, papaya, sweet pepper, netted melon, bitter cucumber and sweet potato
from southern islands of Japan to mainland Japan
Mango to the USA (hot water dip)
Mountain papaya from Chile to USA (heated air)
Mountain papaya to USA (vapour heat)
Papaya and litchi from Australia, China, Hawaii, Philippines, Taiwan and Thailand to
Japan
Papaya from Fiji, Tonga, Cook Islands and New Caledonia to New Zealand
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Procedure or
treatment

Certified pestfree zones or
pest-free
periods

Systems
Approach

Pre-shipment
inspection and
certification
Inspection on
arrival
Physical
removal of
pests
Controlled
atmospheres

Pesticides,
fumigants and
aerosols

Irradiation

Combination
treatments

Examples of approved quarantine applications
Narcissus bulbs to Japan
Orange, grapefruit and tangerine from Mexico to USA (vapour heat)
Papaya to USA (vapour heat)
Papaya from Belize and Hawaii to USA (heated air)
Papaya from Hawaii, Philippines and Okinawa Island to Japan
Pineapple to USA, other than smooth cayenne (vapour heat)
Squash to USA (vapour heat)
Tomato to USA (vapour heat)
Zucchini to USA
Babaco for export to the USA from two areas of Chile (vapour heat)
Cucurbits to Japan and USA
Grapes, kiwifruit and other produce from southern Chile to Japan
Immature banana to Japan
Melons from a region of China to Japan
Peach, nectarine from USA to Brazil, Ecuador, Colombia and New Zealand
Squash, tomatoes, capsicum, eggplant from Tasmania (Australia) to Japan
Strawberry, cucumber, bell pepper, tomato, eggplant, grapes, squash and melon
from the Netherlands to Japan
Apples from USA to Brazil
Apples from Australia and New Zealand to Taiwan
Avocado from Mexico to 19 northeastern States in the USA
Citrus from Florida to Japan
Apples from Chile and New Zealand to USA
Certain cut flowers from Netherlands and Colombia to Japan
Garlic from Italy and Spain to USA
Green vegetables to many countries
Nectarines and apricots from New Zealand to Australia
Small batches of seeds for propagation to USA
Hand removal of certain pests from cut flowers to USA
Propagative plant materials (unable to tolerate MB fumigation) to USA
Root crops are accepted by many countries if all soil removed
Apples from Canada to California, with cool storage
Asparagus and other vegetables to Japan infested with thrips and aphids
Bulbs to Japan
Certain ornamental plants to USA
Cut flowers from Hawaii and New Zealand to Japan
Cut flowers from Hawaii to mainland USA
Cut flowers from Thailand to Japan
Propagative plant material to USA
USDA-APHIS published a proposed rule to establish phytosanitary requirements that
once finalised allows the use of irradiation treatments for imported fruits and
vegetables. The proposed rule established irradiation doses for 11 fruit flies and one
seed weevil and is based on the pest requirements rather than on the commodity.
Garlic
Papaya from Hawaii
Papaya, carambola and litchi from Hawaii to USA
Plums from South Africa to France
Hand removal + pesticide for certain ornamental plants, Christmas trees and
propagative plant materials to USA
Heat treatment + removal of pulp from seeds for propagation to USA
Ornamentals from Hawaii to USA (hand removal + high pressure water + malathion /
carbaryl dip if necessary)
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Procedure or
treatment

Examples of approved quarantine applications
Soapy water and wax coating for cherimoya and limes from Chile to USA
Vapour heat and cold treatment for litchi from China and Taiwan to Japan
Warm soapy water + brushing for durian and other large fruit to USA
Tomatoes from Australia to New Zealand
Apricots based on pest free zone + cold storage for export to the USA from two areas
of Chile

Source: MBTOC (2003) Report of the Methyl Bromide Technical Options Committee 2002 Assessment, p.307-309.

Table 5: Approved quarantine treatments for fresh fruit using cold treatments, 2002
Perishable
commodity
Apple
Apricot
Avocado
Carambola
Cherry
Citrus

Clementines
Durian
Ethrog

Grape

Grapefruit

Kiwifruit
Litchi
Loquat
Nectarine

Examples of cold treatments approved for quarantine
 From Mexico, Chile, South Africa, Israel, Argentina, Brazil, Italy, France, Spain,
Portugal, Jordan, Lebanon, Australia, Hungary, Uruguay, Ecuador, Guyana and
Zimbabwe to USA
 From Mexico, Israel, Morocco, Zimbabwe, Haiti and Argentina to USA
 From Hawaii (cv Sharwill) to mainland USA
 From Western Australia to eastern Australian states
 From Hawaii, Belize and Taiwan to USA
 From USA to Japan
 From Florida to California
 From Mexico, Chile and Argentina to USA
 From Florida (USA), Chile, Australia, China, Hawaii, Israel, Philippines, South Africa,
Spain, Swaziland and Taiwan to Japan
 From South Africa (Western Cape) to USA
 Interstate USA
 From Israel, Spain, Morocco, Costa Rica, Colombia, Guatemala, Honduras, Ecuador,
El Salvador, Nicaragua, Panama, Venezuela, Suriname, Trinidad and Tobago, Algeria,
Tunisia, Greece, Cyprus and Italy to USA
 Interstate USA
 To USA
 From Israel, Costa Rica, Ecuador, El Salvador, Guatemala, Honduras, Nicaragua,
Panama, Morocco, Spain, Italy, France, Greece, Portugal, Tunisia, Syria, Turkey,
Albania, Algeria, Belize, Bosnia and Herzegovina, Macedonia, Croatia, Libya, Corsica
and Cyprus to USA
 From Australia, Hawaii, Israel, Philippines, South Africa, Spain, Swaziland, Taiwan,
Chile, the Netherlands to Japan
 From South Africa, Brazil, Colombia, Dominican Republic, Ecuador, Peru, Uruguay,
Venezuela and India to USA
 From Israel, Mexico, Costa Rica, Guatemala, Honduras, El Salvador, Nicaragua,
Panama, Colombia, Bolivia, Venezuela, Italy, Spain, Tunisia, Australia, Suriname,
Trinidad and Tobago, Belize, Bermuda, Cyprus, Algeria and Morocco to USA
 Interstate USA
 From Chile, Australia, China, Hawaii, Israel, Philippines, South Africa, Spain,
Swaziland and Taiwan to Japan
 From Chile, Italy, France, Greece, Zimbabwe and Australia to USA
 From China, Israel and Taiwan to USA
 From Chile, Israel and Spain to USA
 From Israel, Argentina, Uruguay, Zimbabwe and South Africa to USA
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Perishable
commodity

Examples of cold treatments approved for quarantine

Orange

 From Israel, Mexico, Spain, Morocco, Costa Rica, Colombia, Bolivia, Honduras, El
Salvador, Nicaragua, Panama, Guatemala, Venezuela, Guyana, Belize, Trinidad and
Tobago, Suriname, Bermuda, Italy, Greece, Turkey, Egypt, Algeria, Tunisia and
Australia to USA
 Interstate USA

Papaya
(mountain)

 From Chile to USA

Peach
Pear
Persimmon
Plum
Plumcot
Pomegranat
e
Pommelo
Quince
Tangerine
Ya pear

 From Mexico, Israel, Morocco, South Africa, Tunisia, Zimbabwe, Uruguay and
Argentina to USA
 From Israel, Chile, South Africa, Morocco, Italy, France, Spain, Portugal, Egypt,
Tunisia, Algeria, Uruguay, Argentina, Zimbabwe and Australia to USA
 From Israel, Italy and Jordan to USA
 From Mexico, Israel, Morocco, Colombia, Argentina, Uruguay, Guatemala, Algeria,
Tunisia, Zimbabwe and South Africa to USA
 From Chile to USA
 From Israel, Colombia, Argentina, Haiti and Greece to USA






From Israel to USA
From Chile and Argentina to USA
From Mexico, Australia and Belize to USA
Interstate USA
From China to USA

Source: MBTOC (2002) Report of the Methyl Bromide Technical Options Committee 2002 Assessment, p.309-310.

Examples of alternatives approved by the European Union
Activities carried out in EU countries since the early 1990s have contributed to a wide range of alternative
options being approved in the EU legislation on phytosanitary measures. For each specific commodity and pest
combination, the EU quarantine legislation (Directive 2000/29/EC as amended) typically provides importers
with a choice of several different options for quarantine treatments or procedures. The following table
provides examples:

Inspection
No symptoms of quarantine organisms
Grown in area or country free from
quarantine organisms
Free from bark
Squared to remove rounded surface
Heat treatment (hot air or hot water)
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Wood packaging material

Wood

vegetables

Tubers

Trees and shrubs

Seeds

Plants for planting

Plants

Grains

Fruits

Cut flowers

Quarantine procedure or treatment

Artificially dwarfed plants

Table 6: Examples of quarantine procedures and treatments approved in EU quarantine legislation






Fumigation
Kiln drying to <20% moisture
Chemical pressure impregnation
Fungicide treatment
Cold treatment
Pesticide pre-harvest treatment
Acid extraction
Appropriate treatment
Monthly or 2-monthly field inspections
Random sampling
Laboratory culture and/or testing
Produced in insect proof greenhouse or
isolated structure
Packed at registered facilities
Freedom from pests in production cycle
Soil free from quarantine pests
Free from flowers, fruit and plant debris
Grown in plant nursery
Less than 1 preceding seed harvest
before crop
Natural seed resistance to pests
Potted on shelves >50cm from ground
Roots washed, planted in new medium















































Compiled from EC Council Directive 2000/29/EC, as amended.

The most suitable alternatives for each commodity will differ according to the target pest species and
situation. The identification of QPS treatments for fresh fruit and fresh vegetables has traditionally posed
greater problems than for durable goods, because perishable products can be easily damaged by treatments.
Pure gaseous phosphine in fumigation chambers is an interesting new development for quarantine treatments
of fresh fruit and vegetables because it does not harm most goods, nor produce harmful food residues. New
Zealand has recently registered pure phosphine as a postharvest pesticide for kiwifruit (for armoured scales
and mealy bugs) and studies are underway with the aim of gaining approval for quarantine uses. Genera
Limited in New Zealand has been trialling this alternative on various commodities and pests.
Pure phosphine applied at typical cold-storage temperatures (1.5 - 15 °C) has been found to control key fruit
pests (such as mealybugs, Pseudococcus spp.; apple moth, Cydia pomonella; eulia, Proeulia spp.; fruit tree weevil,
Naupactus xanthographus; mediterranean fruit fly, Ceratitis capitata; fruit fly, Rhagoletis spp., Bractocera spp.,
Anastrepha spp.; and Thrips spp.), without causing damage to the fruit (Horn & Horn 2004). Pure phosphine
treatments have been adopted commercially as MB alternatives for quarantine (and non-quarantine) pests for
fruit exports from Chile to Mexico, Iran and other countries (Horn 2009). USDA researchers have tested pure
phosphine at cold temperatures as a MB alternative, and found there was no damage to artichokes, whiteflesh peaches, and white-flesh nectarines. USDA researchers also demonstrated that pure phosphine is
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effective in controlling western flower thrips without causing damage to commodities such as strawberries,
130
lettuce, broccoli and asparagus (USDA 2008) .
Suggested analysis of status of alternatives
As described above in the general comments on the Executive Summary, its desirable to draw up a matrix
covering exports and imports separately. It should list each MB QPS use, destination country, and
requirements of the destination country with respect to MB and alternatives, target quarantine pests,
effective treatments/methods for the specific commodity/pest, and status of alternatives in the destination
countries. A matrix such as this would help to identify much more clearly the products and destinations for
which alternatives can be used now in New Zealand, and areas where further work is needed.
IPPC Guidelines: The IPPC Guidelines for Appropriate Use of Methyl Bromide as a Phytosanitary Measure also
provided a list of useful steps and actions that could be undertaken in New Zealand – please refer to the list of
131
IPPC Guidelines reproduced under Section 5.7.8-5.7.13 above .

130

Cited in TEAP (2009) Quarantine and Pre-shipment Task Force Final Report, October 2009, UNEP, p.56.
IPPC (2008) Recommendation on Replacement or Reduction of the Use of Methyl Bromide as a Phytosanitary Measure.
Recommendation for the Implementation of the International Plant Protection Convention, FAO, Rome. Section 5.
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