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EXECUTIVE SUMMARY
In brief

Since the Environmental Risk Management Authority decided in July 2008 that there
were grounds to reassess methyl bromide, ERMA New Zealand staff (the Agency) have
researched and evaluated information from nsmyces in New Zealand and overseas
about the fumigant and its use.

These findings are presented in this document, which recommendsaiyeroeal of

the use in the medium term of methyl bromide for quarantine arshggment (QPS)

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

bromide are set out in full in this reassessment application and are based on the
Agencyods evaluation of the risks, costs and

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

decision will be made by members of the Authority itself, after consideration of
public submissions and evidence provided at public hearingdf the risks and costs
of using methyl bromide outweigh thenefits, after taking account of all safety
precautions that can be imposed and the likely effects of the substance being
unavailable, the Authority may not-epprove the use of the substance.

Submi ssions are now s ough toposafs. SuldmessioAsgency 6 s
close onl8 December 2009

The application

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

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

fumigant methyl bromide and of prodacontaining methyl bromide. Following a

submission and hearing process, the Environmental Risk Management Authority will

make a decision on the future use of met hyl
decision will be based on whether or not thsitie effects (benefits) of using methyl

bromide outweigh the negative effects (risksl costs) of its availabilitly after taking

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

substance being unavailable.

If the benefits outweigh the risks and costs, the Authority may approve the continued
importation, manufacturef methyl bromide in New Zealand for some or all of its
current uses (possibly with stricter controls or with further restrictions on use). If the
berefits do not outweigh the risks or costs then the Authority may decide to prohibit it
outright.

To assist in preparing this application, the Agency has obtained information from a
variety ofregulatory, industry and commungpurces both in New Zealanddan
overseas. Thesedividuals and organisatiorsse identified inAppendix A of the
application.
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The international context

Methyl bromide is an odourless, colourless, heavier than air gas, used internationally as
a broadspectrum fumigant. It has provembe an highly effective means of treating
timber, agricultural produce, buildings, vessels and containers to eradicate a wide range
of pests (including soiborne fungi, nematodes, weeds, insects, mites and rodents)
because of its good penetrating arxidgroperties and rapid action.

Methyl bromide was recognised as an ozdapleting substance under the Montreal
Protocolin 1987 and control measures for the chemical were included in 1992. The
Protocol was an international response, based on a Scieotisensugp concernghat
continued use of such substances would threaten the integrity of the ozone layer which
in the long term would allow greater amounts of ultra violet (UV) radiation to reach the
Earths surface and cause harm to the environpiemhans and other life forms.

New Zealand, whig ratified the Protocol in 198Wasrequired to phase out the
production and consumption of methyl bromedeeptfor quarantine and prehipment
(QPS) wuses and other dAcri0bical useodo purpose

Thedirectozonedepleting effects of methyl bromide on human health or the
environment are not evaluated in this reassessment as they are adequately addressed
under the Montreal Protocahd through th€&zone Layer ProtectioAct 1996.

Thus,this reassessmeatddressethetwo categorie®f methyl bromide usan New
Zealandwhich are exempted from phasat under the control measures under the
Protocol, namely:

. critical usegfor which a Critical Use Exemption (CUE) is requireaid
. use for QPS ywrposes

In addition, this reassessment considers alternative methods of treatment (chrechical
physical) and potential recovery and recycling methodologies in order that methyl
bromide emissiaamay be minimised in accordance with Protocol requirements.

Overseas regulatory agencies in Australia, Canada, Europe and the United States are
also looking at the future use of methyl bromide. In 2007Atkstralian Pesticides and
Veterinary Medicines Authority (APVMA)ecommended that QPS and CUE uses
should catinue. However, the European Parliament has banned the use of methyl
bromide within the EU from 18 March 2010. Further information on overseas
regulation of the substance is set ouAppendix B.

Current New Zealand uses of methyl bromide

The most prealent current use of methyl bromide in Néealand is the QPS
fumigation of logs and other goods in order to:

. ensure that imported goods meet New Zedmbdrder biosecurity requirements
(quarantine use); or

. enable New Zealand exporters to meet the itnpgprequirements of other
countries (preshipment use).
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The primary QPS uses of methyl bromide are fumigation of:

. l ogs in shipsd hol ds;

. logs onshore;

. stacks of cut timber;

. shipping containers containing imported goods; and

. commodities at transitionaagilities and quarantine treatment centres.

The export log/sawn timber industry is the largest user by sewtarly 80 perceruf
themethyl bromideused in 200). The key trading partners which require fumigation
of logs are China, Japan, Korea, Malayand India (although Japan and Korea
currently fumigate upon arrival). New Zealand log exports to China are increasing
rapidly at present, up from 1rgillion cubic metresn 2007, to 1.4million cubic metres
in 2008 and heading towards @ million cubic metresn 2009.

In the past, a critical us#f methyl bromide in New Zealamndasas a soil fumigant for
strawberry and strawberry runner growinthis CUE exemption expired on 31
December 2007However, gowers who imported methyl bromide prior to 31
December 2007 are still legally able to use it to fumigate strawberry beds until their
stocks are exhaustedt. is estimated that the current stocks might last through the 2010
growing season.

Further information on the use of methyl bromide in New Zehiaset out in
AppendicesB and C.

Risks, costs and benefits of use in New Zealand

In its assessmenf the risks, costs and benefits of QPS use of methyl bromide, the
Agency onsidered three scenarios:

Scenario Scope Comment

Scenario I baseline

Thecontinued use of methyl
bromide for approximately th
next ten years.

QPS use continues but other
useg(soil) are phased out as
existing stocks are used up.

Scenario 4 phase out

Phase out of all uses of meth
bromide over a period of five
years.

An appropriate phase out
period for QPS use allowed.

Scenario 3 immediate ban

An immediate total ban on th
manufacture, importation ang
use of methyl bromide for an

purpose.

All importation and use
prohibited immediately.

The assessmeistin respect 0QPS use only anassumes that the existing controls
whether under the HSNO Act or other legislatiare in place.The application of

additional controls and restrictions on the cur@RSuse of methyl bromide is treated
as a modification of the based# scenario rather than being treated as separate scenarios.
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Assessment of human health risks and benefits

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

o operators (i.e. workers directly involved in the application or vergirige gas);
and

o bystanders (i.e. other workers in the vicinity of the fumigation as well as non
workers beyond the site boundary.

The human health risk assessment concludes that, with controls in place, the risks to
operators arw with potential for aute adverse effects on the health of operatolg

if controls are not adhered to. The Agency notes that these risks to individuals are
partly voluntary and partly involuntary and may have long term and irreversible
outcomes. Therefore, the Agency poeps adopting a cautious approach and has made
recommendations relating to the use of personal protective equipment (PPE) including
respiratory protective equipment (RPE).

For occupational and newccupational bystanders, the Agemoncludes that, with
controls in place, the risks teealtharenegligibleif additional controlgspecifically
monitoring requiremenjsareintroduced to provide assurance that the risks can be
managed safely.

Thebystander risk assessment is based on monitoring data makdélaviai the
Agency The Agency considers that for most situations, measurements of gas
concentrations give an objective measure of the gas concentration for a particular
operation provided the monitoring equipment is performing to specification and the
monitoring devices are locatedpropriately.

The destruction of vermin in foodstuffs and the elimination of some forestry pests, such
as red fire ants, are beneficial to human health. However, these benefits are common to
other fumigants and the Agenhgs not identified angignificantbeneficial effects on

human health from the use of methyl bromide

Given the lack oflirectbenefits to human healttheadverse effectsutweigh the
positive effects

Assessment of environmental risks and benefits

Theenvironmental risk assessment of the usaethyl bromiden New Zealand
concludeghat, with controls in place

. the direct riskgo the environment will baegligible The Agery considers that
normal useof methyl bromideas a fumigant for QPS usell not result in direct
exposure obeneficialplants, terrestrial or aquatic organisrasd

. theadverse effestof methyl bromide on the environment as an ozoagleting
substancarepotentially significant. However, under the baseline scenario of
continued use over the medium tefapproximately ten year#)e additional
effectonthe ozone layer of current levelsragthyl bromide use in New Zealand
is not considered to be significant

In terms of the continued use of methyl bromide @/Bve to tenyears timeframgthe
Agency considers thalhe positiveeffects on the environment would exceeddbeerse
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effects. Therarebiosecuritybenefits to thé&New Zealandenvironment and ecosystems
from continued use of methyl bromide to avoid the introdaatibdamaging pests.

The Agency considers that, if there were an immediate ban on the use of methyl
bromide the adverse effects on thew Zealandenvironment would exceed the
benefitsbecause of the potential for damaging pests to be introditceNew Zealand.

Relationship of Mbri to the environment

The Agency considetsie overall level of riskrom continuedQPS use ofnethyl

bromideon the relationship of i wi/MUori and th
ancestral | ands, water, si teahertaongd)tbhe t apu, v
negligible Thisassessmei$ based on the assumption that the substance is handled,

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

this application, and any other controls required by dégslation.

The Agency considers there to bmadiumbenefit from nethyl bromideon the
relationship of MUor.i to the environment an
economically.

Accordingly, the Agency considers that the positive effects fari / Mfdhe r i
continued availability of methyl bromide exceed the adverse effects.

Assessment of risks and benefits to society and communities

The risk assessment of tFSuse ofmethyl bromidan New Zealand concludébkat,

with controls in place, ane of the identifieddverseeffects on society and community
are significant. The Agey is of the view that specific local community concerns about
the use of methyl bromide in particular regions can be mitigdtagroved
communication between communities and port authorities regarding the use of the
substance and the controls on its, @&l through RMA processeshere appropriate,
would assist in this mitigation

Assessment of risks and benefits to the market economy

There are benefits to tidew Zealandnarket economy from use of methyl bromide and
risks associated with its suddemawvailability. Theassessmenmf risksand benefit$o
the market economynder the three proposed scenadoscludes that:

. the adverse effects of continued use of methyl bromaidéhe medium term
(approximatelyten years) would not be significantly fifent to the adverse
effects associated with a five year phase auod

. the benefits of retaining methyl bromide for the medium term exceed the benefits
associated with allowing continu@dportation and manufactufer only five
years; and

. an immediatéban on use of methyl bromide would have significant adverse
effects on the market economy and no benefits.

Reassessment of methyl bromide application = November 2009 Pagell



Overall evaluation of risks, costs and benefits

The Agencyodos overall evaluation of the effe
1 and 2 ad the likely effects of it being immediately unavailable (Scenario 3) are
summarised in the following table:

Assessment of adverse| Assessment of positivg Overall evaluation
effects effects
Scenario 1 Human health (operatorg Market economy Positive effects
Baseline scenario i low medium outweigh adverse
(approximately ten Market economy MOor i i-nt e effects
years continued se) | low-negligible medium
Scenario 2 Human health (operators MU o r i i-nt e | Positive effects
Phase outuseover i low medium outweigh adverse
five years Market economy Market economy low | effects
low-negligible
Marginal difference | nil Reduced benefit
for Scenario 2 over
Scenario 1
Scenario 3 Market economy Negligible Adverse effect
Immediate total ban | Mmedium outweigh positive
Environment effects
(bioseuarrity) 1
potentially significant
MUori i-nter
potentially significant
Marginal difference | Increased adverse effectf Reduced benefit
for Scenario 3 over
Scenario 1
For use of met hyl bromide for QPS purposes,

baseline (Scenario 1). While the net benefgdsitive for both Scenario 2 and Scenario
1, there are greater benefits for Scenario 1, and therefore greater net benefit for Scenario
1 over Scenario 2.

While use of recapture technology could further reduce potential exposure to people and
the environmet, the risk assessment does not indicate that recapture needs to be
imposed as a control in order to manage those riskse. Ajency considers that further
research into the logistics and cesfiectiveness of recapture technology (particularly

large sca recaptureheeds to be carried out befarean be imposed asmandatory
requirement in New Zealand.

There iscurrentlyno single alternative fumigant or method of treatment to replace

methyl bromide for all intended uses or overseas markbts heintroduction of

alternatives depends on further research into their efficacy and subsequent acceptance of
them by trading partnerdiccordingly, the Agency considetisatit will be several

years before any alternative treatments will have any effed¢teoarhount of methyl

bromide being useddowever, acceptance of phosphine by India and the acceptance of
reduced methyl bromide fumigation rates by China could see a significant reduction in

the amount of methyl bromide used. The amount of reduction tharestimated

because of the volatile nature of the demand from China for logs.
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Therefore, the Agency considers thatimmediate ban on use of methyl bromide
would have potentially significant adverse effects on the market economy, possible
adverseeffeds on the natural environment through the introduction of pests (not

assessedand no benefits.

Preliminary recommendations

The recommendati ons set preimbarybel ow ar
recommendations only. They are not a final decision on the futuse of methyl
bromide in New Zealand, which will only be made after the Environmental Risk

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

received from public submissions, together with any evidence provided at public
hearings, and any other information it may require.

Revocation of aprovals for norQPSuse

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

for importationof methyl bromide for noiQPS purposes should be revoked with
immediate dect from the date of the Authoriy decision on this reassessment. This
will give formal effect to the prohibitioalready in placeinder the Montreal Protocol
on further importation of these substances for@&$& purposes.

The Agency notes in respetftthese substances, that existing New Zealand stocks are
permitted to be used up under the Montreal Protocol and that it is anticipated that these

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

Authority shouldalsoissue a diection, by notice in the Gazette, under section 66 of the
Act, prohibiting further use of the substances for-Q#*S use and requiring disposal at

e

t he o wn e rbg3 Decambar B040T he timing of this prohibition coming into
effect may alter depenty on information receivedby way of submissions, from the
relevant users on current levels of stock held and likely use up dates.

Changes to controls for QP Spproval

For use of methyl bromide for QPS purpodesthe reasons stated abotle Agengb s
preferred scenario is the baseline scenario (Scenaribhk) Agencytherefore
recommends that the curreépPSapproval (HSR001635) should beapproved with

the followingadditional controls andrecommendationsto ensure that the substance is

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

1. The Agencyproposeghe adoption of the followingplerable exposure limits

(TELS):

TEL (chronic)

TEL(acute) - 24 hour average

TEL (acute) - 1 hour

0.005 mg/m
1.3 ppb
0.0013 ppm

1.3 mg/ni
333 b
0.333 ppm

3.9 mg/m3
1000 ppb
1 ppm

2. The Agencyproposegshat the following minimunbuffer zones(the downwind
distance between the ventilation release location and angcoupational
bystander) be observed when ventilation occurs:
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Situation Buffer zone

Shipbs hold (greater than 1(100m

Shipdés hold (less than 1000 |ggm

Logs/timber under covers outdoors and indoors (without 50m
recapture technology)

Shipping containers 25m

Note I  Nonoccupational bystanders includet justthose persons living in
nearbyresidential properties but alfoosewho may be temporarily present in a
location, for example, walking on footpaths.

Note 2 The buffer zone distance used should be recorded for all fumigations
using the site evahtion form in Appendix A of thproposedSTIMBR

monitoring protoco(see below andppendix P). This information should be

kept by those conducting the fumigation and should be available to be provided
upon request tappropriate regulatory agencidisalso should be noted that these
buffer zones apply only if there gpetentialnon-occupational bystanders in the
downwind direction.

3. The Agency proposes that appropriate air quatibyitoring be required for all
types of fumigation to assess the potargixposures of neaccupational
bystanders to ensure that exposures are below the recommended acute and chronic
TELs. Monitoring of shipping containasutdoortarpaulin enclosure and ship
hold fumigatiors should adhere to the eventual final versiorhef $TIMBR
Methyl Bromidei Ambient Air Monitoring ProtocolgeeAppendix P).
Monitoring devices must be located appropriately at a downwind position where
thenonoccupationabystander might be exposed and measurements made when
detectable concentration$ methyl bromide are likely to be presefithe Agency
notes that:

. for sites with complicated geography and weather conditions, the Protocol
recommends that specialist help should be obtained in selecting appropriate
monitoringsites;

. monitoring needs tbe maintained until methyl bromide gas is no longer
detectableand

. the results of such monitoring should be kept by those conducting the
fumigation and should be available upon request to appropriate regulatory
agencies.

4. The Agencyrecommends hat theidentified best practice in relation to
respiratory protective equipment (RPE) requirements for methyl bromide
fumigation operations be adopted.

5.  Finally, if the Authoritydecidesto re-approve the QP8pprovallHSR001635)
the Agencyproposeshe following classificationchanges

. change from 6.3A (skin irritancy) to 8.2C (skin corrosive);
. change from 6.4A (eye irritancy) to 8.3A (eye corrosiasy
. change from 9.2A (very ecotoxic in soil) to 9.2D (slightly harmful in soil).
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Submissions

Submissions are moinvited onthis reassessment, includitige appropriateness or
workability of the above proposals and recommendatiémparticular, further
information on the following points would be welcome:

. current levels of stock hefdr nonQPS useand likelyuse up dates
. the benefits to specific sectors from continued use of methyl bromide;
. ways in which the social effects might be reduced or mitigated;

. whether or not there is further evidence that exposure to methyl bromide is
associated with, or causes, moheurone disease;

. whet her or not met hyl bromide is a useful
(or might not) be the case,;
e whether iwi/MUori continue to consider tF

effects posed to native species and to ttethand wellbeing of iwi/ND o rf 5o, ( i
what are they and what measures mightmplemented to address them);

e whether twhtsMBerithat controls wutilising

e whet her tonsidér Mét theré should be better communication between
users of methyl bmoide and local wi / Mndpifrsa, what form should that
communication take;

. progress in evaluatindtarnative methods of treatment;

. quality assurance methods tmaayreduce or eliminate the need for fumigation
certain industry sectors (for examplerestry); and

. whether different sized buffer zones or alternative controls could prawide
adequatéevel of protection for notccupational bystanders.

Submissions on this application must be made within a 30 working day period.
Electronic responseusing the form on our web site are encouraBkghse return your
submissionwhether electronic or by post, fax or email to:

ERMA New Zealand

PO Box 131

Wellington

Fax: 04 914433

Email: reassessmer@ermanz.govt.nz
WWW.ermanz.govt.nz

All submissions must be received bym, Friday, 18 December 2009

Submissiongnuststate the reasons for making the submission and state whether the
submitter wishes to be heard at a public hearing. The submission may @sngta
decision sought.
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SECTION ONE T THE APPLICATION

1.1 Background to the application

1.1.1 This application for the reassessment of methyl bromide has been prepared by
the Agency of ERMA New Zealand (the Agency) on behalf of the Chief
Executive of the Envinamental Risk Management Authority (the Authority)
under section 63 of the Hazardous Substances and New Organisms Act (the
Act).

1.1.2 The use of methyl bromide, particularly for large scale fumigation of logs, has
attracted considerable public interdatgelydue to concerns over its potential
health effects.

1.1.3 Following consideration of a petition presented to Parliament (2002/0182 of
Claire Gulman and 1,452 others), the Local Government and Environment
Committee reported to the House on 27 October 2006 reeoniny that the
Authority be asked to reassess methyl bromide and set new conditions
(including requiringpost umi gati on recapture i f HAprac
soon as possible.

1.1.4 The Authority considered whether or not there were grounds for reagsessi
the approvals for methyl bromide under section 62 of the Act.

1.1.5 Inits decision notified in July 200&he Authority found that there were
grounds for reassessment, namely that there was:

. information available showing a significant change of use of rhethy
bromide (to meet New Zeala@biosecurity requirements as well as
those of trading partners);

. information available showing a significant increase in the quantity of
methyl bromide imported;

. ongoing public concern relating to the use of methyl bronadéafge
scale fumigation of logs; and

. a need to review the tolerable exposure limit (TEL) for methyl bromide
set under the Act.

1.2 The international context

1.2.1 Methyl bromide is an odourless, colourless, heavier than air gas, used
internationally as a broaspectrum fumigant for many years. It has proved to
be an highly effective means of treating timber, agricultural produce, buildings,
vessels and containers to eradicate a wide range of pests (includingrseil
fungi, nematodes, weeds, insects, mites addmts) because of its good
penetrating and toxic properties and rapid action.

1.2.2 Methyl bromide was recognised as an ozdaepleting substance under the
Montreal Protocol on Substances that Deplete the Ozone I(a)&EP Ozone
Secretariat 2000Q)in 1987 and control measures for the chemical were
included in 1992. The Protocol was an international response, based on a

! RES09002 decision dated 18 July 2008.
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scientific consensus, that continued use of such substances would threaten the
integrity of the ozone layer which in the long term would allow greater

amounts of ultra violet (UV) radiation to reach the E&rurface and cause

harm to the environment, humans and other life forms.

1.2.3 The Protocol was one of the first international agreenterdddress a global
environmental problem and has had clear benefits in reducing-depieting
substances, placing the ozone layer on the path to recovery and protecting
human healtfUS dimate Change Science Program 2008he most recent
report from the UNEP Scientific Assessment PEW&VIO/UNEP 2006)
indicates that levels of ozomepleting substances in the atmosphere peaked in
the early 1990s and are decligias expected and in line with decreasing
ozonedepleting substangeoduction. Global ozone depletion is currently at
its peak level and recovery to pt880 levels at midatitudes is expected by
approximately 2049.

1.2.5 New Zealan international obligatitzs with respect to the use of methyl
bromide are required to be taken into account in this reassessment and are
addressed in Sectidn7. Further information on the Montreal Protocol and
other international aspects, includiregulation andise in other @untries, is
set outin Appendix B.

1.2.4 Thedirectozonedepleting effects of methyl bromide on human health or the
environment are not evaluated in this reassessment as they are considered to be
adequately addressed under the Montreal Protddw. indirecteffects of
ozone depletion are addressed in the consideration of effects on the market
economy set out in Section 5

1.2.5 Parties to the Protocol (including New Zealand, which ratified the Protocol in
1987) were required to phase out the production and consumgbtmethyl
bromide save for quarantine and-stépment (QPSJuses and ot her fc
useod purposes by 1 January 2005 (2015 f
Zealand methyl bromide use is controlled under the ©1ayer Protection
Regulations1996.

1.2.5 The three categoried methyl bromide use which are exempted from phase
out under the control measures under the Prosreoévaluated in this
reassessment and discussed in more detAppendix C. These uses are

. use as a chemical feedstock;
. critical uses; and
. use for QPS purposes.
125 Notwithstanding these exemptions, the P
from use of methyl bromide and to use ra@onedepleting technologies
wherever possible. Where methyl bromide is used, Parties are urged to

minimise emissions and use of methyl bromide through containment and
recovery and recycling methodol ogies to

Quarantine purposesany treatments to prevent the introduction, establishment and/or spread of
guarantine pests; phipment purposesany treatments applied to meet the official requirements of
the importing or exporting country. Treatments required Bovernment agency as part of an
official control programme are considered to be QPS. Methyl bromide used voluntarily for quality
control reasons (for example, to eradicate cockroaches) is not QPS.
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1.2.6

1.3
1.3.1

1.3.2

133

134

1.3.5

1.3.6

These aspects of the use of methyl bromide in New Zealand are also evaluated
in this reassessment.

Use of methyl bromide in NewZealand

The most prevalent current use of methyl bromide in Mealand is the QPS
fumigation of logs and other risk goods in order to:

. ensure that imported goods meet New Zeabdrder biosecurity
requirements (quarantine use); or

. enable New Zealangkporters to meet the importing requirements of
other countries (prehipment use).

Non-QPS use of methyl bromide in New Zealand is as a soil fumigant for
strawberry and strawberry runner growing. This is being phased out in
accordance with thlontred Protocol 6eeAppendix B).

Further information on the use of the substance in New Zealand is set out in
Appendix C.

The use of methyl bromide for QPS uses has increased in many countries over
recent years. This refleagsowinginternational trade anchancreased
awareness of the need for biosecurity measures. New Zéateedof methyl
bromide hasteadilyincreased largely because of an increaskemand for
timberin overseas marketd’hemore thars600m per annum export log/sawn
timber industnyis the largest user by secto®¥s of the 170 tonnes used in
2007, with export logs alone using 63%T he key trading partners which
require fumigation of logs are China, Japan, Korea, Malaysia and India
(although Japan and Korea currently fumigate upowed). New Zealand log
exports to China are increasing rapidly at present, up from 12m2007, to
1.4m nt in 2008 and heading towards 8m nt this year(see section 5.9 for
more detail).

The Ministry for the Environment advises that New Zealand is heavily reliant
on methylbromide for import biosecurity purposes and to meet the
requirements of its international trading partners for expdtsy Zealand

would be economically disadvantaged by any restriction on QPS use of methyl
bromide before technically and economicallysibée alternatives are found

and agreed to by trading partneMew Zealand is committed to finding viable
alternatives to QPS use of methyl bromide.

The Ministry for the Environment advises that New Zealand is heavily reliant
on methylbromide for import biosecurity purposes and to meet the
requirements of its international trading partners for expdtsy Zealand

would be economically disadvantaged by any restriction on QPS use of methyl
bromide before technically and economicallysibée alternatives are found

and agreed to by trading partneMew Zealand is committed to finding viable
alternatives to QPS use of methyl bromide

Further information on the central government approach ancbtés of key
government agencies and other parties involved with methyl bromide is set out
in Appendix R.
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1.4 The approvals covered by this reassessment

1.4.1 This reassessment application relates to the three existing approvals granted
under the HSNO Act for meghbromide and related products. These
approvals and their related registrations under the Agricultural Compounds and
Veterinary Medicines Act 1996 (ACVM Act) are shownTiablel.1 as
follows:

Table 1.1: Methyl bromide-based products with HSNO approvals

ACVM
HSNO Approval Substance Registration | Registration
# description Trade names No Date
HSR001635 Commaodity Gas containing | AG Fume P003401 26 Novembe
Fumigant 1000 g/kg methyl 1985
methyl bromide | bromide
Brima-Fume P003888 3 August
Methyl 1990
Bromide
HSR001637 Gas containing 980 g/kg methyl | Brima-Fume P003886 21 December
bromide and 20 g/kg chloropicrin| Methyl 1988
Bromide
Fumigant
HSR001638 Gas 670 g/kg methyl | Bromafume P003887 21 December
containing bromide Soil Fumigant 1988
3007 670 330 g/kg
g/kg methyl | chioropicrin
bromide and
33071 700 500 g/kg methyl | Vertafume P007248 26 April 2005
gkg bromide
chloropicrin 500 g/kg
chloropicrin
300 g/kg methyl | Furgafume P007249 26 April 2005
bromide
700 g/kg
chloropicrin

1.4.2 As the importation of use of methyl bromide for QRS uses is nownlawful
under theDzore Layer Protection Regulationtfie Agency has not assessed the
risks associated with those methyl bromide products currently approved
(approvals HSR001637, and HSR001638) for use as a soil fumigant. The risk
assessment undertaken in this reassessment therefore concentrates on the QPS
use of methyl bromide in fumigating commodities and crops. However, the
Agency does make recommendasdSectior® below) in respect of the nen
QPS approvals in the light of their status undeiQhere Layer Protection
Regulations

1.5 Preparation of the application

1.5.1 The Agency sought information from a wide range of sources in the
preparation of this apmation, mainly in respect of the New Zealand lifecycle
and use of the substance and benefits associated with its use.
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15.2
153

154
155

1.6
1.6.1

A list of the parties contacted for this information is set odppendix A.
The Agency also commissioned reports from:

. Dr Martin Edwads of Toxicology Consulting Limited a review of the
toxicological hazard profile and the current HSNO 6 and 8 classifications
for methyl bromide; and

. Dr Bruce Graham of Graham Environmental Consulting Limited
evaluation of a number of monitoringpats relating to the use of the
substance at New Zealand ports.

Their reports are appendedfgipendices Dandl respectively.

In addition, the Agency considered, to the extent appropriate, numerous
publicly available sources of toxicology and environtaéfate and effects test
data, studies and other references). A full list of the cited in this application is
set out in thdReferencessection at the end of this report.

Notification and consultation

This application has been prepared by the Agencywhbe publicly notified

for submissions for a 30 working day period. The submissions received,
together with the application, will be taken into account by the Authority in
considering the reassessment. If required by any submitter, the Authority will
hold a public hearing.
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SECTION TWO T THE RISK MANAGEMENT
CONTEXT

2.1 Risk management context

2.1.1 The Authority decides whether to approve or dedliveeimport or manufacture
of hazardous substances based on the requirements of the Act and the
Hazardous Substaremand New Organisms (Methodology) Order 1998 (the
Met hodol ogy) . The purpose of the Act i
health and safety of people and communities, by preventing or managing the
adverse effects of hazardous substances and new ongesio . The Act an
Methodology therefore underpin the risk management context used in this
application.

2.1.2 Section 29 of the Act requires the Authority to consider adverse and positive
effects of the substance(s) and to make a decision based on whetbether
positive effects (benefits) of releasing the substance outweigh the adverse
effects (risks and costs). The relevant adverse and positive effects are those
that are associated with the substance, and those that pertain to New Zealand.

2.1.3 In particula, in accordance with section 6 of the Act, the following matters
have been taken into account in assessing the risks (and costs) and benefits
associated with the use of methyl bromide in New Zealand:

. the sustainability of native and valued introduceddfland fauna;
. the intrinsic value of ecosystems;
. public health;

e the relationship of MUori and their c
ancestral | ands, water, sites, wUhi t
taonga;

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

. New Zealan@ international obligations.

214 The Agencybés assessment of the risks, <c

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

2.2 Consideration of scenarios

2.2.1 Risk-benefit analysis is used to assess the adverse and positive eRests
benefit analysis is a comparative tool; thus the results of the assessment of risks
and benefits for one option need to be compared against one or more
alternative options.

2.2.2 Inthe HSNO context there are two basic optionsb#melinescenario nked
to thestatus quandanalternativescenarioln this instance thieaseline
scenario is based on tharrent usef the substance.

Reassessment ofethyl bromide application November 2009 Page22



2.2.3

224

2.2.5
2.2.6

2.2.7

2.2.8

2.29

2.3

231

In its assessment, the Agency has considered three scenarios:

(1) thebaselinescenario, or continued use of mdthyomide in the medium

term, expected to be approximately the next ten years; QPS use continues
but all other uses are phased out as existing stocks are used up (the
expected date for this is 2010);

(2) aphase oubf useof methyl bromide over a period five years; and
(3) animmediateotal banon themanufacture, importation ancse of

methyl bromide for any purpose.
Implicit in the baseline scenario are two assumptions

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

outat the end of the 2010 growing season and thusQia use of
methyl bromide will cease in 2011. Therefore the assessment does not
consider norQPS use of methyl bromidand

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

theMontreal Protocol, there is an increasing focus in the discussions at
international fora that this exemption should be reviewed. Regardless,
we have assumechapproximateen year period for the baseline
scenario.

Scenario 1s consistent withhe curent regulatory situation in Australia, the

US and CanadgeeAppendix B).

Scenario 3 is consistent with the EU positfseeAppendix B) of a ban on the
use of methyl bromide outside laboratories and for emergencies in 2010.

The assessment of effetssbased on the difference between scenario 2 and the
baseline and scenario 3 and the baseline. The assessment assumes that the
existing controls will be complied with and thus the relevant risks are those
that remain after the controls are taken intooaat.

The first step in the reassessment is to determine whether or not there are any
potentially significant adverse effects. If the adverse effects are negligible,
then further analysis is not required. However, if there are potentially
significant aderse effects then additional controls may be applied to
ameliorate these adverse effecthie application of additional controls and
restrictions on the current use of methyl bromide is treated as a modification of
the baseline scenario.

For all scenariog is assumed that research will continoi® effective and

costeffective replacements for the use of methyl bromide on New Z&aland
exports and importand costeffective recapture technology.

Identification of risks and benefits and the assessment
process

The Agency identifies the risks and benefits associated with the substance and
then undertakes a scoping exercise to determine which of them are potentially
significant. Risks and benefits are identified in terms of the scerartbthis
requiresdentifying the sources of effect (for example, the hazards and
benefits), the pathways for exposure, the areas of imgadthe likelihood

and magnitude of effect.
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2.3.2 The second step is to assess the risks and benefits that have been identified as
being wtentially significant. Those risks and benefits that are deemed to be
not potentially significant are described, but are not assessed in detail.
Assessing risks and benefits involves combining the magnitude (size or value)
of an effect and the likelihabof it occurring. Where there is uncertainty about
the magnitude of the effect a range of magnitudes may be assessed.

2.3.3 The estimation of magnitude and likelihood is conducted on a qualitative basis
informed where possible by quantitative estimates anlysisa

2.3.4 The approach adopted in identifying and assessing risks and benefits (adverse
and positive effects) is as described in the ERMA New Zealand technical
guides:

. Assessment of Effects of Hazardous Substances and New Organisms on
Human Healt{ERMA New Zealand 2000)

. Decision Making: A Technical Guide to Identifying, Assessing and
Evaluating Risks, Costs am®nefits(ERMA New Zealand 2009and

o Assessment of Economic Risks, Caatsl Benefits: consideration of
impacts on the market econofBRMA New Zealand 2005)

234 DetailsofheAgencyods qualitative ri sk assessme
Appendix S.

2.4 Consideration of uncertainty

2.4.1 Clause 8 of the Methodology states that the information used by the Authority
when considering an application must be relevant ancbpppte to the scale
and significance of the risks, costs and benefits associated with the substance.

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

2.4.3 Section 7 of the Act requires the Authority to be cautious where there is
scientific and technical uncertainty. In addition, according to Clause 32 of the
Methodology, where the Authority considers that ¢hisruncertainty in
relation to costs, benefits, and risks (including, where applicable, the scope for
managing those risks), the Authority must attempt to establish the range of
uncertainty and must take into account the probability of the costs, bemefits
risks being either more or less than the levels presented in evidence.

2.5 Ethical considerations

2.5.1 Inreviewing the information provided and identifying and assessing the
adverse and positive effects of methyl bromide, ethical matters relevant to the
useof methyl bromide have been taken into account. Guidance is provided by
the ERMA New Zealand Ethics Framework Protq&RMA New Zealand
2005) This framework acknowledges that individuals and communities hold a
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2.5.2

2.5.3

254

2.5.5

2.6
2.6.1

2.6.2

range of ethical viewslt has been developed as a tool to assist all participants
in the ERMA New Zealand decisianaking process to:

. ask thedightdquestions in order to identify areas where there are ethical
matters to be considered; and

. use the answers to these questionsxplore whether and how ethical
considerations need to be addressed.

The foundation of the framework is a set of ethical principles, supported by
procedural standards. The two general principles, which are embodied in the
HSNO Act and the Methodologgye:

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

Undeltying these general principles is a set of specific principles expressed as
concerns. These are concern for animal welfare, autonoroperaion,

cultural identity/pluralism, human rights, human dignity, justice and equality,
sustainability and wellbeing/nemarm.

The primary mechanisms for supporting the principles outlined in the
framework are the procedural standards of honesty and integgitgparency

and openness, a sound methodology, community and expert consultation and a
fair decisioamaking process.

In preparing this application the Agency has applied the criteria in the
procedural standards listed above to its evaluation and re¥iavailable
information and has been conscious of the concerns expressed by parties who
have supplied information to assist in the preparation of this application, and
their beliefs that are the basis for these concerns. When ethical dilemmas arise
the Agency has described them in terms of the framework.

Treaty of Waitangi
All persons exercising powers and functions under the Act are required (under
section 8) to take into account the pri

Waitangi). The Aut hority has developed the Pr
PerspectivesinPat Deci si on Makingodo to provide s
consideration.

There is no exhaustive list @featyprinciples, rathethe Courts and the

Waitangi Tribunal have made it clear that they continue to evolve as the Treaty
is applied to particular issuesdanew situationsHowever when reviewing

the issues raised by this application, the Agency has focused its attention on the
generally accepted principles of partnership, participation and protection.

Partnership & Participation

2.6.3

264

The principles of partnehip and participation refer the shared obligation on

both the Crown anti/MU o r i to act reasonabl vy, honot
towards each othéo ensure the making afformed decisions on matters
affecting the interests of MUori

In reference tahis applicationthe Agency has undertaken consultative hui
with i wi/ MUor.i most affected by the use
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2.6.5

2.6.6

proximity to major ports utilising the substance) to ensure issues and interests
are reflected in the application.

Implementing these principles may extetadthe inclusiorof a control
requiring the involvemendfiw i / MId toeali decision making regarding any
ongoing operationalseandmanagemenf the substance.

This issue was highl i ghtatodhuipwhereMtiép r i at t
stressed the desire to be part of a process that enables a traditional control such

as rUhui I n managing any adverse effect
Further consideration of this issue is provided in Section 5.

Active Protection

2.6.7

2.6.8

2.6.9

Ng U
2.6.10

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

and refers to the Crownds obligation to
interests are protected, and to consider them in line with the interests
guaranteedtMUor i i n Articl e | I thoQourttohe Treaty.

Appeal inthe 198Zandsc ase noted that fAé the duty c
merely passive but extends to active pr
their lands and waters to the fullestexte pr acti cabl ed ( Cour't
President Cooke, 1987).

Taking into account the principle of active protection requires this application

to provide sufficient evidence to show that the use of methyl brodaoes not
posesignificantrisk to nativeor taorga species, ecosystems and traditional

MUori wvalues, pr dang.iAcaenberof thesaisstehareand we |
di scussed further in Section 5, but ove
the risks posed by methyl bromide and the opportunitiesdaftoby its

continued use.

Given the recommendations made and controls outlined in this application the
Agency considers that the implementation of this principle is provided for in
the medium to long term.

Kai hautl Tikanga Tai ao

Ng U K a Tikarma Taiko (NKTT), the statutory committee established
under the Act to advise the Authority o
its own report on this application during the public submissions period.
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SECTION THREE T THE SUBSTANCE AND ITS

LIFEC YCLE

3.1 Introduction

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

uses of methyl bromide.

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

subsequently developed as a fumigant for pest contraiglthie 1930s

(Andersen and Madhava 2002)

3.2 ldentification of the substance

Table 3.1 Identity of methyl bromide

Summary Information

Active substance (ISO Common Name)

Methyl bromide

Function (for example, fungicide)

Fumigant, soil sterilant

Chemical name (IUPAC) bromomethane
Chemical name (CA) bromomethane
Molecular formula CHsBr
Molecular weight 94.95 g/mol

Structure B r
/C'p,/
H™ )\ 'H
CIPAC No 128
CAS No 74-83-9
EEC No (EINECS or ELINCS) 2008132

3.3 Mode of action

3.2.1 Methyl bromide belongs to the chemical group called the halogenated
hydrocarbons. It is a potent biocide with insecticidal, fungicidal and herbicidal
properties. The mechanismtokicity of methyl bromides notcompletely
understood The toxic effects in animal species may be due to direct cytotoxic
actions of methyl bromide or a methyl bromide metabolite, possibly through
alkylation of proteins. In terrestrial animals, cehitr@rvous system toxicity
appears related to the incorporation of methyl bromide or the methyl moiety
(methylation)into tissues. In fishmethyl bromide exposure results in dose
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related degenerative effects to the epithelia of gills and the oral mudusa,
ultimately lead to death due to suffocation.

3.4 Chemical and physical properties

3.3.1 The chemical and physical properties of methyl bromide are set dabla
3.2.

Table 3.2: Physicachemical properties of methy bromide

Summary Information Reference
Melting point / melting range 193.66°C EU (2006)
(state purity)
Boiling point / boiling range 3.56°C EU (2006)
(state purity) 4.5°C US EPA (2005)
Physical state / Appearance Colourless gas EU (2006)
(state purity)
Density / relative density / bulk density (state| 3.97 g/ml EUfootprint
purity) 1.6755 glcr US EPA (2005)

Vapour pressure
(in Pa, state temperature)

1.9 x 105 Pa at 2tC

EU (2006)

216 kPa at 28C

US EPA (2005)

HenryG law constant
(Pa mi mol ')

13,625.1 (calculated) at 28

EU (2006)

744 Pa m* mol

US EPA (2005)

Water solubility
(g/l or mgl/l, state temperature)

1.32 g/L at 0.096 atm.

EU (2006)

15.2 g/L at 25C

US EPA (2005)

Solubility in organic solvents Kerosene 228.1 g/L at & EU (2006)
(in g/l or mg/l, stae temperature) Acetone > 718 g/L at 2%C

Ethyl acetate > 925 g/L at

25°C

Freely soluble in alcohol,

chloroform, ether, carbon

disulphide, carbon

tetrachloride, benzene
Partition coefficient Log Kow = 1.91 at 25C EU (2006)
octanotwater (log Rw)
(state pH and temperature)
Flammability / auteflammability (including Methyl bromide is not EU (2006)

flash point and other indicators where releva

ordinarily considered to be
flammable. However, it will
burn in the air in th@resence
of a highenergy source of
ignition and when within a
narrow flammability range.
Flammable limits from 10% tq
16% have been reported.
Ignition temperature 537

Flashpoint 43.9C
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3.5 Hazard Classification

3.4.1 Areview of the human toxicoy and HSNO classifications 6 and 8 was
undertaken on behalf of the Agency by Dr Martin Edwards of Toxicology
Consulting Limited. Dr Edwardseport is set out idppendix D to this
application.

3.4.2 The Agencys review of the information relating to the ematity (and fate
and behaviourdf methyl bromide is set out lsppendix F.

3.4.3 The results of the reviews are summarisetiahle3.3.
Table 3.3 HSNO Classifications of methyl bromide

Current Revised
Hazardous Property Classification Classification | Method of classification
Flammable gas 2.1.1B 2.1.1B UNDG Code UN1062.
Acute toxicity (oral) 6.1C 6.1C LDsq (rat, oral) = 86 mg/kg b.w.
Acute toxicity (inhalation) | 6.1B 6.1B LCs, (mouse, gas) = 405 ppm
Skin irritangy/corrosivity 6.3A 8.2C Primary dermal irritation (human)
Eye irritancy/corrosivity 6.4A 8.3A Primary eye irritation (human)
Mutagenicity 6.6B 6.6B Weight of evidence:
Methyl bromide is mutagenic and
clastogenic botim vivoandin vitro.
Methyl bromideis an alkylating agent
capable of reacting with cellular DNA
and proteinsMe t hy | br om
inherent potential appears adequately
demonstrated, even if the risks during
use may be assessed as low.
Reproductive/ 6.8B 6.8B Rat 2gereration reproductive study
developmental toxicity (inhalation)
6.8B Rat teratogenicity study (inhalation)
Rabbit teratogenicity study (inhalatior
Target organ systemic 6.9A 6.9A Acute neurotoxicity (neurotransmitter
toxicity levels) in rat
6.9A Rat combined (chroniokicity and
carcinogenicity), wholdody
inhalation
Aquatic ecotoxicity 9.1A 9.1A Fish: medaka
96 h LGy = 0.7 mg/L
Soil ecotoxicity 9.2A 9.2D No data on earthworm available.
The classification is based on data o
nematodes.
Terrestrial vertebrate 9.3B 9.3B Bird: bobwhite quail
ecaoxicity LDso = 73 mg/kg bw
Terrestrial invertebrate 9.4A 9.4 (unspecified) | Methyl bromide is designed for
ecotoxicity biocidal action against invertebrates
but there is no data available to enab
definitive classification

3.4.4 As shown inTable3.3, the Agency proposes that the following changes be
made to the current HSNO classifications of methyl bromide:
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. change from 6.3A (skin irritancy) to 8.2C (skin corratsi);
. change from 6 A (eye irritancy) to 8.3A (eye corrosiy); and
. change from 9.2A (highly toxic in soil) to 9.2Blightly harmful in soi).

3.6 Lifecycle

Manufacture

3.5.1 Methyl bromide is not manufactured in New Zealand.
Importation

3.5.2 Methyl bromide is imported by sea as a liqundb0 and 100 kg pressurised
metal cylinders packed in containers and delivered direct to the importer where
they are removed from the shipping containers and stored in ptiypiise
storage facilities.

3.5.3 Two companies, Agricultural Fumigation Ltd (in Auakld) and Leicestés
New Zealand Ltd (in Napier), import methyl bromide into New Zealand.
Entitlement to import methyl bromide for general use was allocated to these
two wholesalers on the basis of their market share in 1993. Import permits are
issued anually and are subject to reductions as set out in the Ozone Layer
Protection Regulations 1997.

Transport

3.5.4 Transport within New Zealand is by sea or road.

3.5.5 Methyl bromide is only orsold by the importer to MAFBNAccredited
operators (the customer must prasheir approved handler certificate and
controlled substance licence, if applicdpleCylinders are either picked up by
customers or the cylinders are transported by commercial transport operators
(sea and road).

3.5.6 Operators must carry gas cylindersghages of fumigant and associated
equipment in a secure way, outside the passenger compartment of transport
vehicles. These cargo areas are kept well ventilated at all times and respiratory
protective equipment (RPE) is available in the didveab in cae of
emergency. RPE is kept in a suitable container with the canister/filter in a
sealed plastic bag to ensure it is not exposed to chemicals until needed.
Emergency response information is also required to be carried.

Storage

3.5.7 Long term storage by thenporter or by users is in purpebailt facilities that
comply with New Zealand regulations.

3 Aperson does not need a CStelce if the aggregate quantity of the fumigants being handled is

less than 3 kg.
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Disposal

3.5.8 When cylinders have been emptied they are returned to the importer and from
there shipped back to the manufacturahm United StatesA deposit schem
for the cylinders is operated by importers to ensure a high returh rate.

Use of methyl bromide

3.5.9 Methyl bromide is used in New Zealand for QPS purposes on import and
export goods.Information ontherange of treatment methodsed in New
Zealandhas ben obtained from a number of operators. This information is
summarised ippendix C.

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

4.1 Introduction

4.1.1 The lifecycle and hazardous properties of methyl bromide are managed through
a variety of regulatory controlsThese controls are prescribed as part of the
approval of the substance under the HSNO Act and the ACVM Act, and its use
under the Resource Management (RMA) Act 1991 and the Health and Safety
in Employment (HSE) Act 1992.

4.1.2 Enforcement of controls set undbe Act is the responsibility of a number of
enforcement agencies. The most relevant agencies with regard to methyl
bromide are the Department of Labour for workplace use and Maritime New
Zealand for use on ships.

4.2 Hazardous Substances and New Organisms At996

4.2.1 Under the Act, the Authority sets controls on a hazardous substance at the time
of its approval. Met hyl bromi de was fd
by means of the Hazardous Substances (Fumigants) Transfer Notice 2004
when it was classifiedsadiscusseth Section 3above and HSNO controls
applied for the first time.

4.2.2 The HSNO controls can be broken down into those controls that manage the
hazardous properties of the substance and those that managkshe
associated with its use during tlifecycle of the substance:

. hazardous property controls are designed to manage the hazards arising
from a substan@s intrinsic hazardous properties, reduce the likelihood
of unintended occurrence of the hazard, and limit the adverse effects
arising fromexposure to the hazard,

. lifecycle controls focus on thesks arising during thifecycle
management of the substance and cover packaging, identification,
emergency management, disposal, tracking, and the competency of
people handling highly hazardous stances.

4.2.3 Thecurrent HSNGcontrols are set out lppendix G.

4.3 Agricultural Compounds and Veterinary Medicines
(ACVM) Act 1997

431 Before they can be used, formulations m
compoundo under the ACVMAGMGroupust be ap
within the New Zealand Food Safety Authority (NZFSA). All fumigants are
registered under the ACVM Act and have conditions of use attached to their
registration. The two methyl bromide products currently registered with the
NZFSA for QPS use hich are the subject of this application are AG Fume
methyl bromide and Brim&ume methyl bromide (see Table 1.1 above). The
conditions currently imposed under the ACVM Act on these two products are
set out inAppendix H.
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4.3.2 One of the conditions imposethder the ACVM Act (condition 37) requires

the registrant to provide an annual sum
Group and to i mmediately notify adverse
i mplicationso for the continuedduse of

the Agency that no such adverse events have been reported to it in respect of
these two products.

4.3.3 The ACVM Act requires the supply of product information to consuméne
ACVM Group imposes labelling obligations to ensure that people using the
producs have sufficient information to use products appropriately and safely,
and that the products are truthfully identified. The current labels for the two
products approved by ACVM Group are also set odtgpendix H.

4.4  Transport legislation

4.4.1 Methyl bromidemust be transported in accordance with the requirements of
the legislation governing transport of dangerous goods, enforced by the Police
for theNew Zealandl'ransport AgencyNZTA). See NZS 5433:2007
Transport of Dangerous Goods on Land and the Land joanRule,
Dangerous Goods 2005.

4.4.2 Fumigation operators are required to comply with specific requirements for the
transport of methyl bromide. These requirements differ depending on the
guantities carried.

4.4.3 As a general ruleoperatorare expected toary gas cylinders, packages of
fumigant and associated equipment in a secure way, outside the passenger
compartment of transport vehicles. Cargo areas should be kept well ventilated
at all times andespiratory protective equipmerRRE) available in the dverds
cab in case of emergency and the driver trained in its use. RPE must be kept in
a suitable container with the canister/filter in a sealed plastic bag to ensure it is
not exposed to chemicals until needed. Emergency response information is
alsorequired

4.5 Resource Management Act (RMA) 1991

4.5.1 The RMA provides that contaminants may only be released to air, land or
water in accordance with a resource consent or a rule set by the regional
council in a regional plan under the Act. Some Regional Air Rfemsrequire
resource consents to be obtained for fumigation; others (such as that at
Nelson), may allow fumigation without obtaining resource consent in
accordance with certain standards. Fumigation operators must be aware of the
rules that applyn different localitiesand ensur¢hatthey comply with them at
all times.

4.5.2 Section 142 of the HSNO Act permits regional councils to impose more
stringent requirements on the storage, use, disposal or transportation of
hazardous substances than under HSNO, wharenisidered necessary for the
purposes of the RMA. Thus it is possible for a regional council, having regard
to the needs of their area to set tighter exposure limits (such as TELSs) for the
use of fumigants such as methyl bromide, than those set byuthery under
HSNO.
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4.6
4.6.1

4.6.2

4.6.3

4.6.4

4.6.5

4.7
4.7.1

4.7.2

4.7.3

Health and Safety in Employment (HSE) Act 1992

The object of the HSE Act is to promote the prevention of harm to all people at
work, and others in, or in the vicinity of, places of work.

The Act applies to all New Zealand workplaced afaces duties on
employers, the seémployed, employees, principals and others who are in a
position to manage or control hazards.

The emphasis of the law is on thgstematiananagement of health and safety
at work. It requires employers and othersn@intain safe working
environments, and implement sound practice. It recognises that successful
health and safety management is best achieved through good fapleration

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

The Department of Labour (DoL) administers and enforces the HSE Act in
most workplaces. Maritime New Zealand and the Civil Aviation Authority
administer and enforce the Act in the maritime and aviation sectors
respectively. New Zealand Police workgswihe Department of Labour to
enforce the Act in relation to commercial vehicles.

As the Act covers all people connected with places of wankployers,
employees, people gaining work experience, and sellers and suppliers of plant
the selfemployed, cotractors and principals, visitors, volunteer workers, it has
a key role to play in the regulation of fumigants such as methyl bromide. The
Pest Management Association of New Zeataf@ MANZ) Code of Practice
approved under the HSNO Act contains a sumrpétiie key parts of the HSE
Act as it applies to fumigants (see below).

MAFBNZ Standards

MAFBNZ is the government authority responsible for maintaining effective
biosecurity standards for the movement of goods to and from New Zealand.
Beforeimportingor exporting consideration needs to be given to the product
involved and the requirements of the country it is being sent to or received
from.

Treat ment must comply with MAFBNZOG6s
parameters within which fumigation treatments must occur. This standard
covers all fumigation types (which includes methyl brontide)

Additional parameters for treatments arecsjped in:

. individual standards (import or export) for specific products, for
example, the wood packaging stand@Md\FBNZ 2006) These
standards will specify dose rates, temperategeirements and
fumigation time;

. the compangs individual operating procedures which describe in detail
how individual substances will be used. These operating procedures are
agreed and approved by MAFBNZ;

5

http://www.biosecurity.govhz/files/regs/stds/treatmentipplierprog.pdf

6

http://www.biosecurity.govt.nz/files/regs/stds/tresatppreqoff-treat. pdf
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4.7.1

4.7.2

4.8

4.8.1

4.8.2

4.8.3

4.8.4

. the various Port Compani@Sodes of Practice;

. the Pest Management Association of New Zealm@bde of Practice on
The Control and Safe Use of Fumigaf{fRest Management Association
of New Zealand (Inc) 2008approved by the Authority under the HSNO
Act.

Fumigators must show that they are operating within the parameters identified
in these documents and to the prescribed effieacyreliability measures.

MAFBNZ audits each company on a regular basis. The frequency of audit is
based on a tiered approach where the frequency of audit is related to volume of
treatments undertake, the risk involved and MAFBiN@onfidence in the

opemtor. On averagdarge operators will be audited 3 times a month.

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

The HSNO Act allows for codes of practice to be approved by the Authority
for the purpose of implementing any requiretiacluded in controls or in
regulations made under the Act. In 2008, the Authority approved a Code of
Practice onrheControl and Safe Use of FumigariBest Management
Association of New Zealand (Inc) 2008)

The Code provides practical guidance on fumigation, including notification
requirements, training and supervision, monitprinethods, exposure limits
and standards, personal protective equipment requirements and emergency
management. Compliance with the Code is a means of implementing the
requirements of controls under the HSNO Act and provides a defence to a
prosecution undehe Act for failing to comply with HSNO controls.

TheDepartment of Labouwstateshatthe coded e monstrates t hat
practiceo for the safe management me
with both the HSNO and the HSE Act s

The Coa can be inspected at the Wellington office of ERMA New Zealand
and is available for purchase from:

Pest Management Association of New Zealand,
Box 3171 067, Lower Hutt

Phone: 0800 472 269

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

4.9.1 TheHSNO and other controls that apply to the use of methyl bromide are
summarised in Table 4.1

Table 4.1

Summary of controls on methyl bromide

Activity

Requirements

Agency

Legislation

General

Prevention of harm in places of
work

Identification ofhazards
Taking reasonable practical
steps to manage hazards
Provide suitable PPE
Provide safety information
Provide training and
supervision

Monitor health of
employees

DoL

HSE

Equipment

Equipment should ensure
leakage or spillage should
not occur

Standads for cylinders
Protective clothing and
equipment

ERMA/DoL*

HSNO/HSE

Storage

Segregation
Test certification

ERMA/DoL

HSNO

Transport

Dangerous Goods requirement;

Land Transport
NZ/Police

Land Transport Rule

Information

Methyl bromide containers mus
meet labelling requirements

ERMA/NZFSA/DoL

HSNO/ACVM

Safety data sheets must be
available

ERMA/DoL

HSNO/HSE

Training

Any quantity of methyl
bromide must be under the
control of an approved
handler

A person must have a
controlled substances
licence to posess methyl
bromide

ERMA/DoL

HSNO

Exposure limits

Workplace exposure
standards are set by
ERMA/DoL

ERMA/DoL

HSNO/HSE

Exposure limits are set for
exposure to the environmel

ERMA/Regional
Authorities

HSNO

Tolerable exposure limits
are set for bystander

ERMA/Ministry of
Health

HSNO

Fumigation
operations

Operating procedures

MAFBNZ/ERMA

MAFBNZ
Standard$dSNOPMANZ
CodéPort Codes

Notification

ERMA/DoL

HSNO
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Signhage ERMA/DoL HSNO
Minimising release into ERMA/Regional HSNO/RMA/Regional
environment authorities Air Plans

Emergency Emergency response plans mu| ERMA/DoL HSNO

Response be in place

Food safety Food Residue Limits NZFSA ACVM

Disposal Disposal requirements for ERMA/Regional HSNO/RMA
hazardous substances authorities

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

5.1 Introduction

5.1.1 The assessment of the effectsradthyl bromidehas been undertaken with
current controlgwhether imposed under the HSNO Actotiner legislation)n
place and considers the efficacy of these controls. The application of
additional controls and restrictions on the current use of methyl brarede
treated asnodificatiors of the baseline scenario rather than being treated as
sepaate scenarios.

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

e will occur during the di

thus provides an estimate of the overall residual risk of the substance after
taking account of the current suite of controls (refekppendix Sfor details
of the qualitative assessment methodology).

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

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

as indicated.
Table 5.1 Identification of potential sources of exposure

Lifecycle Associated Source of Exposure

Activity

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

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

and sbrage | resulting in spillage and the subsequent exposure of people or the
environment.

Use Exposure of users, bigmders and/or the environment to methyl bromide
gas during fumigation operatiofiscluding ventilationyand in the
subsequent handling of fumigated items.

Disposal Disposal of the substance or containers or residues (for example, carb
filters used irrecapture) resulting in release of the substance and subsg
exposure of people and/or the environment.

5.1.4 The following assessments estimate the risksts and benefiftikelihoods
and magnitudes of the effects) associated with the sources of expotuse
following areas:

human health;
the environment;

t he

relationship of MUori to t

society and communities
the market economynd

New

Z e dntemnationél sbligations
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5.2
5.2.1

Human health and safety

The following is a qualitative assessment of the risks to human health arising
from the hazatous properties of methyl bromide and how it is used in New
Zealand. In support of this assessment, the Agency sought information on
reported incidents relating to the use of the substance in New Zealand and
overseas.The information obtained is summaatisin Appendix C.

Identification of adverse effects on human health

5.2.2

5.2.3

5.2.4

5.2.5

5.2.6

A review of the toxicological hazard profile and the current HSN&ss6 and
Class8 classifications for methyl bromide was undertaken on behalf of the
Agency by Dr Martin Edwards of Toswlogy Consulting Limited. Dr
Edward@report is set out id\ppendix D.

According to the hazard classifications proposed by Dr Edwards (and adopted
by the Agency seeTable3.3 above), methyl bromide exhibitsxicity by the

oral and inhalation routdsllowing acute (short term) exposurd also

triggers hazard thresholds for slandeye corrosivity, mutagenicity,
reproductive/developmental toxicity and sysketarget organ toxicity in the

case of inhalatio (following single and repeat exposures).

Methyl bromide can affect human healtla iufficient quantitys inhaled or

ingested or through contact with the eyes or skin. The health effects depend on
the amount (concentration) of the substance thatssopeés exposed to and the
duration of the exposure.

The main health effects in humans can be summarised as f¢Kaaie
2007)

. acute (or short term) exposuranay include headaches, dizziness,
nausea, vomiting and a range of neurological (nervous system)
symptoms. Effects on the respiratory system, skin, liver and kidney may
also occu and with sufficient exposure, symptoms can include
convulsions, coma andh extreme casesleath; and

. chronic (or long term) exposuiemay cause symptoms mainly related to
the nervous system including behavioural change, headaches, visual
disturbancegeneral malaise, weakness, upset gait and numbness in the
arms and legs.

The neurological effects seendrpatientafter high relatively short term
exposures are reported by Lifshitz aarilov (Lifshitz 2000) After a high
dermal exposure, the patient devaldpveakness in the upper and, particularly,
the lower limbs. A report on the effects of exposure of nine individuals by
Hustinx indicated two of them developed seizytgstinx 1993) Exposures
following the fumigation were estimated to have been fy@pmately 150

200 ppm of methyl bromide fori68 hours. Both of the more seriously
affected men were undergoing rehabilitation six months later, duedoing
effects on the peripheral nervous system.

Reassessment ofethyl bromide appliation November 2009 Page39



5.2.7

5.2.8

5.2.9

5.2.10

5.2.11

Two cases resulting from fumigation workersergering a fumigation space
without adequate respiratory protection to open window and thaeesbeen
reportedGarnier, Rambour&chepens et al. 1996 he concentration to

which the men were exposed was estimated to havel¥@00 mg/m
(approximately 4,500 ppm) for almost an ho@ne of these men had a severe
disability six months later, while the other had largely recovered. As stated by
Edwards Appendix D), theconcentrations afnethyl bromide associated with
particdar toxic effects from human exposures are unclear, as data for the gas
concentrations from human exposure incidentgarerally not known The

above reports suggest that exposures to relatively high concentrations (above
200 ppm, 76 mg/M were not fadl; however, the estimated concentratians

very uncertain. The fatal exposure concentrations for humans have been
reported as 1,60060,000 ppm depending on the duration of exposure
(Breeman 2009)

The neurological effects seen in humans after more prolonged expbauees
beenreportedDe Haro 1997) The toxic effects include changes in visual
acuity, muscle weakness, paresthesia, and impairedidith appeared to be
only partially, and slowly, reversihle

Dr Edwards reported thatstudy in ratsdemonstrated repductive toxicity
(primarily affecting the testes reducing ferti)ityfter exposure for

6 hours/day, 5 days/week for six weeks at 160 ppravelbpmental toxicity
(causing soft tissue abnormalifiegas seen in rabbits, after exposure of
pregnant femalefor 6 hours/day, 7 days/week on gestation day$d The
highest évelat which no adverse effects were observed (the NOAEL) for the
developmental effect was 40 ppm.

A recent investigation reported an association between exposure to methyl
bromide in pivate and commercial pesticide applicators in lowa and North
Carolina and an increased risk of prostate cancer. This report is discussed in
greater detail iM\ppendix E. Due to the nature of the study, the exposure

levels of the applicators are not algsknown, but the study indicated the
concentration of methyl bromide in the breathing zone of soil fumigators in
North Carolina frequently exceeded the National Institute for Occupational
Safety and Health (US NIOSH) workplace exposure standard aintigat &

would appear that this means the concentration during soil fumigation, in North
Carolina, frequently exceeded 5 ppm methyl bromide.

In liquid form, methyl bromide is a strong irritant and direct splash contact,
especially if repetitive, results amburning or tingling sensation, followed in
severe cases by numbness and achiigere should be no community or
public exposure to liquid methyl bromid&or the operator, it is important to
prevent direct exposure of the skin to the liquid methyihiide, such as may
occur if the liquid is spilt so that it gets inside gloves or boots.

Motor neurone disease and methyl bromide

5.2.12

5.2.13

The Agencysought information on whether or not exposure to methyl bromide
is associated with or causes motor neurone disedd®)Mecause thikas
been claimed as being caused by low level exposures to methyl bromide

The Agencynotes hat thetoxicological mechanism by which methyl bromide
effecsthe nervous system is not known. However, there are clear indications
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that, in te affected individuals, the effects are not comparabletivitbe of
MND. The weakness and changes in gait $ekowing exposure to toxic
concentrations of methyl bromidee partially reversible after acute exposures.
The neurological condition in imddualsexposed tanethyl bromide does not
appear to be progressive, whereas MND is a progressive neurological
condition.

5.2.14 The Agency carried out a review efivironmental causes of MNanhd a
summary of its findings is set out Appendix E. Based on thavailable
information no consistent environmental cause of MND has been identified
and, in particulamo association between exposure to methyl bromide and the
incidence of MND has been identifiedhis is consistent with the findings of
DrEKiddleinhi s 2005 fclusterod investigation
Nelson(Kiddle 2007)(seeAppendix J).

Assessment ohdverse effects ommuman health

5.2.15 The Agencys qualitative assessment takes into account the likelihood that
exposure of people to the substance will occur during the different stages of the
substanags lifecycle, andhe extat to whichthis exposure W result in
adverse effects.

Import, transportation and storage

5.2.16 As statedn Section 3methyl bromide is imported by sea in 50 and 100 kg
pressurised metal cylinders packed in containers and delivered direct to the
premises othe two importers where they are removed from the shipping
containers and stored in purpdsdlt storage facilities. Transport within New
Zealand, when it is collected by, or delivered to, M&deredited operators, is
by sea or road.

5.2.17 There is the poteratl for release of methyl bromide during either transport or
storage, for example, as a result of container failure or damage, or as a result of
an explosion following a warehouse fir€he latter in particular, could result
in a sudden, concentrated e of gas.

5.2.18 In assessing the likelihood that an event of this magnitude will take place, the
Agency has taken into account the HSNO controls that will be in place during
these stages of the lifecychMhich serve to reduce the likelihood of such an
eventoccurring and also minimise the impact of such an event, should it occur.
Methyl bromide has been in use for many years and the controls on transport
and storage have been adequate to prevent such incidents during thebhéme
HSNO controls, which areescribed in more detail ikppendix G, include:

. the Hazardous Substances (Emergency Management) Regulations 2001,
which require that plans are in place for managing an event such as a
spillage or leak, so as to minimise the potential impact of the event;

. the Hazardous Substances (Compressed Gasses) Regulations 2004,
which require that the cylinders used to hold the substance must be of a
certain standard and fit for purpose;

. the Hazardous Substances (Classes 6, 8 and 9 Controls) Regulations 2001
which requre that appropriatpersonal protective equipmePE must
be used by operators and that equipment used to handle the substance
should ensure that leakagr spillage should not occur; and
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5.2.19

5.2.20

5.2.21

Use
5.2.22

5.2.23

. controls relating to identification, packaging, storage in frarts
availability of information and the training of drivers.

It is good practice for companies storing methyl bromide to periodically
inspect and test for leaking cylindgtisis is consistent with their duty under
theHealth and Safety in Employment At992 (the HSE Actjo mantain a
safe work environment.

Compliance with these controls should minimise the likelihood that any
spillage or leakage incident will result in adverse health and safety impacts and
that the first response to incidents of thegume is likely to be by facility staff
and/or emergency personnel trained in the containment and disposal of
hazardous substances. With the controls in place, very few individuals are
likely to be exposed to methyl bromide during its importation, tramson

and storage.

Assuming adherence with the controls, the likelihood of an event resulting in
moderateto major impacts ishighly improbable Therefore, the overall level

of risk during these stages of the lifecycle is assessed asragjhgiblei low.
This assessment pertains to the baseline scenario (continued use for
approximately ten years) as well as short term continued ufiedorears

In this part of the human health risk assessment, the Agency considers the risks
associated with #hvarious uses of methyl bromide for QPS purposes on
imported goods and goods for export, noting that:

. the use of methyl bromide in New Zealand is restricted to QPS use to
meet the requirements of either MAFBNZaur trading partners

. large scaldumigation is carried out in areas where access can be
controlled such as at ports or dedicated fumigation facilities, so that it is
separated from the general public and from most work activities other
than those directly involved with the fumigation operatiowibth ship
loading/unloading and servicing;

. there is the potential for pe&imigation exposures, during, for example,
the unloading of containers of imported goods, which may be fumigated
overseas oat the port of entry but then unloaded at the impater
warehouse;

. accidental workplace expostiis the most common cause of methyl
bromide toxicity However,due to the nature of the substance and
variability of atmospheric conditionexposure outside the immediate
area may occur and is considered be{8ahep 2007)

The Agency has been provided with a number of monitoring reports relating to
a range of fumigation operations carried out mainly at Wellington and Picton
ports and these have been reviewad summarised by Dr B Graham of

Graham Environmental Consulting Limited. Dr Gral@aureport is set out in

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

" Dickerson & Horvath, 1994, Wheathdi966 quoted by Sche@007note thasuch exposure may be
as a result of inadequate airway protection, the absence of skin cover or leakage through protective
clothing,incorrect use of safety equipmeabntamination of adjoining sites after release ethyl
bromideor exposure to remaining pockets of the gas following fumigation
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are associated with different emission patternse differences ar
summarised in the following extract from Dr Graltameport:

The Wellington and Picton monitoring reports are especially helpful in
developing an overall picture of methyl bromide releases from fumigation,
which can be summarised as follows:

1. The MeBras concentrations used for fumigation are of the order of
tens of thousands of ppm, however at the time of release these are
more typically only a few thousand ppm. Once released, the gases
diffuse into the surrounding air, with a corresponding-faffiin
concentrations with increasing distance from the source.

2.  Theinitial releases from the fumigation of logs under tarpaulins occur
within the first 5 minutes or so, after tarpaulin removal, followed by
continuing releases over the following hourat &t much lower rates,
as the residual gases diffuse out of the gaps between logs and also
from within the treated material.

3.  The falloff with distance is clearly illustrated by the following
maximum hourhaverage methyl bromide concentrations recarde
during the ventilation stages of several log fumigation exercises under
tarpaulins:

a. 25maway: 1.5 and 5.4 ppm
b.  50to 75m away: <0.01 to 0.19 ppm
C. 100m or more away: <0.01 to 0.04 ppm.

4.  The pattern of releases from shipping containers fumigatelgr
tarpaulins should be generally similar to those noted above for logs,
although the fumigant quantities are usually lower. The highest
hourly-average methyl bromide concentrations reported from 4
separate container fumigation exercises was 0.41 pp265m away
and 0.08 ppm at 50m. All results for 200m or more away were <0.01
ppm.

5.  The quantities of methyl bromide used for treatment of logs inside
shipgholds are usually much greater than for other methods. The
rates of release from hold ventilath can be controlled, to some
extent, by a staged approach to opening the holds. The greatest rates
of release occur when the holds are fully opened, but there can also be
continuing releases for many hours after this stage, as the gases
diffuse out fromhe void spaces between logs and also from within the
logs.

6. The maximum hourgverage methyl bromide concentrations
recorded at various distances from the ventilation of ships holds were
as follows:

a. 11 and 16m away from the edge of a hold: 4.2&Adpm
b.  50m away from a hold: 0.04 ppm

C. 100m to 500m away: most results were close to zero, but with 3
exceptions results of 0.25ppm and 1.35 ppm recorded on
separate occasions at Wellington, and a result of 0.38 ppm at
Picton. The highest Wellingt result was attributed to rapid
opening of the shis holds.

5.2.24 T h e A glkumanhéakh risk assessment focuses on the use patterns most
likely to give rise to higher emissions of methyl bromide due to the quantity of
the substance used and the way theena is used or the fumigation is
ventilated. As set out in Dr Grah@report, more rapid release of the gas is
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likely from fumigations under cover (tarpaulin) resulting in high initial
concentrations that fall off rapidly over time. By comparisoa,réleases from
shipgholds extend over much longer periods of time because of the relatively
low ventilation rates and the much greater ditias of methyl bromide used.

5.2.25 These two use patterns are considered to carry higher risks compared to other
applications, such as shipping container fumigations under tarpaulins, or
fumigation of goods inside a fumigation cell. Although fumigation in cells and
shipping containers (such as at Auckland airport) may be more frequent, the
guantity of gas in each casdasver than for other fumigations and, in the case
of fumigation cells, gas is ventilated (by pumping) prior to opening. The
human exposure risks from these operations are lower than for fumigations of
logs under tarpaulins and shijpelds.

5.2.26 Another actiity is the unloading of containers of imported goods after
fumigation. This may be done at a different location from the fumigation site,
for example, at the impori@&warehouswhere there may be less awareness of
the risks than at regular or dedicafathigation facilities.

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

. effects on users/operators;

. effects on occupational bystanders, including persons unloading
fumigated goods;

. effects on noroccupational bystanders/members & public who may
be exposetb methyl bromide when it is used in fumigation operations.

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

. methyl bromide fumigatioof goods(release of methyl bromide gas and
volatilisation of the liquid into the goods to be fumigated whether under
sheets, in the holds of ships, in shipping containers, or in a fumigation
cell);

. when the fumigation is checked for leaks and any release points are
sealed to the extent possible (this shouldogohecessary routinely for a
fumigation cell);

. unintentional releases during fumigatiofor example, if tarpaulins are
disturbed by wind, or gas escapes from a&hipld due to inadequate
sealing of all vents; and

. when the fumigation is ventilated ltye removal of tarpaulins, the
opening of the holds (ship), or doors (shipping containers), which may
occur in stages over a period of time.

5.2.29 Of theseyentilationposesthe greatest risk of human exposure.

5.2.30 In considering the risks to operatdre. thog who actually undertake the
fumigation) the Agency has assumgtitthe existing HSNO controls will be
adhered to. Of particular relevance, in terms of protecting operator health and
safety at this stage of the lifecycle, are the controls which retatehe
substance must be in the possessicdh@holder ofacontrolled substance
licence(CSL) (who mustalsobe an approved handler), and that people
working under the supervision of the CSL holder will have been given
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5.2.31

5.2.32

5.2.33

5.2.34

5.2.35

intensive training and supenasi and will employ appropriatePE (including
RPE)and equipment which ensures that the substance is applied in the manner
intended, without leakage.

These controls should ensure that it is very unlikely that operators will be
exposed to methyl bromideidng this stage of the lifecycle. In addition, it

notes that therocedures for safe fumigation are well established and have
been the subject of Codes of Practice for many years. The current HSNO
approved Code of Practice (the PMANZ Code referred geiction 4.8),
explains the difference between the
(where only operational staff may enter) and the need to use PPE (in particular,
RPE) when there is a possibility of concentrations of methyl bromide in excess
of theWorkplace Exposure Standard (WES) value. Some port companies
apply a 5m exclusion zone foril® hours when applying the gas to a

container and a downwind exclusion zone of 20m when venting from
containergPrimePort Timaru ; Port of Napier 2008)

The PMANZ Code includes a procedure for testing the air concentration before
it is established that the RPE can be removed and this clearance procedure
mustbe rigorouslyadhered to. However, the exclusion zones currently applied
may need to be reviewed in the light of theg e n prgpdssls for revisions to
WES and TEL values.

New Zealandés main provider of bul k
Genera imited, carries out regular, approximately 6 monthly, blood tests of
operational staff for plasma inorganic bromide levels. The Agency has been
informed by Genera that it is rare for the results to exceed the normal range for
an unexposed person20 mglL) (Genera Limited 2009)In the rare cases

where a higher value is found repeat testing is done, although dietary bromide
sources can raise values arekd to be excluded. DoL has not established a
biological exposure index (BEljor methyl bromide, so the Agency is unsure

of the usefulness of serum bromide monitoring to assess methyl bromide
exposuregDepartment of Labour 2002) iterature sources indicate that raised
serun bromide levels, while indicative of exposure, do not correlate with
severity of poisoning after acute exposures and that drugs containing bromide
may contribute to raised serum brom(gtstinx 1993; Schep 200Q7)

Generahas developedover-roller equipment which allows covers to be laid
over and removed from large log and timber stacks (when the highest gas
guantities are used) without the need for workers to climb over them. In
Generds view, this greatly reduces the potential for aparexposure during
these operation&Genera Limited 2009)

Should operator exposure occur as a result of failure to adhere to the controls,
the Agency considersdhthe potential adversdfectsmay bemajor in

magnitude. This assessment is made based on the potential for exposure to
methyl bromide at the concentrations presermgigse significant irreversible
adverse effects or deaththe controls are adherad, the Agency considers

that it isvery unlikelythat operator exposure will ogr and result in adverse

8 BEI- represent théevel of determinant that are most likely to be observed in specimens collected from a
healthy worker who has been exposed tthemicato the same extenmts a worker with inhalation
exposureao theWES.
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effects during this stage of the substandigecycle. This assessment is
appropriate on thgroundsthat a number of failures would need to odour

order for operator® be exposed during use (on the basis that even if an
operator failed to use RPE, or the RPE itself failed, this would be due to
failures in such things as training and checking equipmdititg. Agency has

not identified additionatontrols to address these risks, but notes that improved
training and supervision of staff would reduce them.

5.2.36 Given the magnitude of the potential adverse effects and taking into account
the likelihood that thesgotentialeffects may occur, the Agency iders the
overall risks to operators during use may be describ&mhasrhis assessment
applies to the 5 and 10 year continued use scenarios.

Bystandersi occupational

5.2.37 This section considers the risks to occupational staff working in the vicinity of
the fumigation and persons who may be unloading fumigated goods at the
fumigation site or at a remote location.

5.2.38 The exposure risks for bystanders arise from the release of methyl bromide
either during or after application and the potential for the gasftaodive
blown beyond the operational aré&/henconsidering bystanddyexposure
the risks from both a short term (acute) exposure and a long term (chronic)
exposure must be assessed.

5.2.39 Occupational bystanders could potentially be at a higher risk tieayp#rators
as they will not be wearing PPE/RPE. The signage and access restrictions
relating to the Ari sk areao defined in
noted. Howeverbased on some of the data reviewed by the Agency, the
occupational bystander magt alwaysbe far enough away from the
fumigation tobe adequatelgrotecedin all circumstancegarticularly if the
occupational bystander is working downwind of the fumigation Sitee
occupational bystander therefore needs to be far enough awegvent
exposures to methyl bromide above the WES values,

5.2.40 For log fumigations under tarpaulins, the monitoring results at CentrePort
(Wellington) reviewed by Dr Graham indicate that maximum hourly average
values of 1.5 and 5.4 ppm were recorded on twasioos 25m away in a
downwind direction from the fumigation during ventilation (#gmendix I).
These could be thought of as representing worst case situations. The results are
not insignificant when compared against the current WES (TWWAw8 limit)
of 5 ppm, and the proposed WES (TW#@8ur limit) of 1 ppm. Similar risks
may also apply for shipping container and mosgtaid fumigations. These
data raise an element of uncertainty as they indicate that gas concentrations
can, at least on some occasiogsceed the control values likely to be put in
place. However, the Agency considers that with careful adherence to the
existing and additional proposed controls, sexteedancesan be avoided.

5.2.41 Some New Zealand ports have restrictions on the timingpfikation so that it
occurs outside normal working hours when occupational bystanders are
unlikely to be present (for example, at night). If this approach is not able to be
applied, monitoring of the occupatiorglstander ¥posures should be
undertaken.The assessment should be against the current (or revised) WES
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5.2.42

5.2.43

5.2.44

5.2.45

5.2.46

5.2.47

TWA and assessed on the basis of the exposure ottupational bystander
on the day of the fumigation.

Under the HSE Act it is the responsibility of the employer to ensure that the
workeris not exposed to a concentration which generates a health risk. It is not
practical or appropriate in the Agerisyiew, that PPE/RPE should be used to
protect such a nefumigation worker during, for example, loading/unloading

or servicing of an adjaot¢vessel. Indeed, as Genera pomit inits

submission to BL on the proposed change to the WES value, such equipment

is Aunsuitable for use for routine or
vision to a degree which is dangerous for work in & @ovironmen{Genera

Limited 2009)

It is possible that workersvho are occupational bystandensay be exposed

to methyl bromide when unloading a shipping corgaeither at the

fumigation location or at a remote location. This has not been assessed
guantitatively, because there are no exposure data available. The exposure
arises because there may be subsequent gas accumulation inside the container
due to outgassing from the treated goods after the container has been
ventilated. This is likely to depend on the nature of the goods fumigated, the
dose level and length of ventilation before clearance is giesmall number

of instances of overseas workersfstihg adverse effects in these

circumstances are notedAppendix C.

Particularly important for protectingorkers (occupational bystanders) who
arecarrying out unloading is the requirement for the containers to be
adequately ventilated prior to beirgleased from the fumigation facility. All
operators must ensure that adequate ventilation has occurred before
unprotected individuals (individuals not wearing PPE) are exposed to the
goods This is set out in the PMANZ Code.

It is expected that exposurevill be low because any exposure will only take
place after ventilation of the container and clearance has been given by the
operator. Itis good practice that the container not be released unless
monitoring confirms that the container is safe for pesssho are handling the
goods after clearance. Monitoring can be done by using a Photo lonisation
Detector (PID monitor) with a probe attachment which can be inserted through
the container door seal. This situation should be adequately covered by
employe responsibilities under the HSE Act to ensure that workers are not
exposed to gas concentrations which would pose a health risk.

Should occupational bystander exposure occur as a result of failure to adhere to
the controls, the Agency considers that tbeeptial adverse effects may be
moderatein magnitude. This assessment is based on the potential for exposure
to cause minor irreversible adverse effects on individuEte reason the risk
estimate is lower for the occupational bystander than for tesatyy

(fumigation staff) is that occupational bystanders should be outside the
fumigation and the risk area (as defined in the PMANZ Code), so that the
concentrations of gas to which they are likely to be exposed are lower.

If the controls are adhered the Agency considers that ithgghly improbable
that occupational bystander exposure will occur and result in adverse effects
during this stage of the substaéckfecycle. This assessnme is appropriate

on the basishat a number of failures would edto occur in order for such
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persons to be exposed during ustawever, the extent to which the distances

established as the Ari sk areaod in the P
occupational bystander is protected will need to be reviewed partycifila
DoL6bs proposal to | ower the WES value f

Section 6 below). The Agency has not identified additional controls to address
these risks, but notes that improved training and supervision of staff would
reduce them.

5.2.48 Giventhe magnitude of the potential adverse effects and taking into account
the likelihood that these potential effects may occur, the Agency considers the
overall risks to occupational bystanders during use may be described as
negligible Thisassessment aligs to the 5 and 10 year continued use
scenarios.

Bystandersi non-occupational

5.2.49 Asis the caséor the occupational bystander, the a$ noroccupational
bystanders arisén most casedrom the gas drifting beyond the site boundary,
particularly dumg venting. Th&onoccupational bystandés most likely to
be further away from the fumigation site than an occupational bystander

5.2.50 In recognition of the fact that some bystanders may live in an area which, on
some occasions, is downwind of a fumigatéwea, the Agency expects that the
locations selected by companies for carrying out fumigation will take account
of the following factors in order to minimise aagtual ompotentialexposure
of nonoccupationabystanders:

. the location and proximity of ¢hsite (including local topography) in
relation to the nearest residential locations, and workplaces (i.e. avoid
places where bystanders are likely to be for an extended period); and

. the prevailing wind direction (selecting a fumigation location where the
prevailing wind direction is not toward a potentially exposed population

5.2.51 When carrying out a fumigation operation, the site owner/occupier needs to
ensure that no visitors can enter the appropriate buffer zone (see the proposal
for mandating buffer zones Section 6).

5.2.52 This aspect of the human health risk assessment, therefore, needs to address
both temporary (transient) bystanders and more permanent bystanders, such as
local residents.

5.2.53 Theavailable environmental monitoring data from New Zealand pagts ar
consideredufficient for the purposes of this risk assessniémtatmospheric
dispersion modelling of potential exposure to4oaoupational bystanders from
methyl bromide has been undertakenthe purposes of this reassessment.
Quantifying the emisens in terms of their geometry and releases over time for
some fumigation methods not straightforward For example, emissions
released when a cover is removed from a stack of logs are very different to those
from a point source such as a venting stagkch has a small area and from
which emissions can be controlled over time. For the Agency to have carried out
atmospheric dispersion modelling for the purpose ofrdaissessment, it would
have needed estimates of emissions from these irreguladss@pees over
time. The Agency is unaware of any published scientific studies which have
guantified these emissions.
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5.2.54 Some members of the public lack confidence that monitoring can provide a
true picture of the whereabouts and levels of methyl bromidgsems in the
vicinity of fumigations particularly following venting.In the course of
preparing this application, residents living in close proximity to port operations
have expressed the vidhat they would like to see air dispersion modelling
undertiken in order to havgreaterconfidence that they are not at risk of
exposure from methyl bromide emissions. However, for most situations|
measurements of gas concentrations give an objective measure of the gas
concentration for a particular op&om provided the monitoring equipment is
performing to specificatigrthe monitoring devices are located appropriately at
a downwind position where thmn-occupationabystander might be exposed
and the measurements are made to cover the period whetabkte
concentrations of methyl bromide are likely to be presbtunitoring needs to
be maintained until methyl bromide gas levels are no longer detectable.

5.2.55 Aswith other aspects of this human health risk assessment, risks to bystanders
are assessedsasning compliance with the current HSNO controls. One key
control is the TEL currently set under HSNO at 0.005 midémchronic
exposure (which equates to 0.0013 ppm). This chronic teasebeen derived
as a value which would protect a person expos#thaconcentration of
methyl bromide over thelifetime. It is aconcentration of methyl bromide in
air below which ncadverse effect on human heaklexpected The Agency
considers an averaging time of one year is appropriate.

5.2.56 TELs are developeddm studies of humans and animals following a process to
ensure that they protect the most sensitive people in the general population.
The way in which the most sensitive target is protected is by the application of
uncertainty factors, based on internatibpractice.

5.2.57 The current TEL was amended by the Authority in 2007 at the time of the
hearing of the appeal into the Nelson City Council Air Quality Plan under the
RMA, when the Ministry of Health drew attention to uncertainty as to whether
the limit included a time weighting or was effectively a ceiling limit. The
Ag e nginyefpretation of thamendment under section 67A of the Adhat
the level is based on annual average exposarehronic exposure.

5.2.58 However, one of the issues with rRoocupatiomal bystander exposure to
methyl bromide in the vicinity of port fumigation operations is that any
exposure will be foarelatively short period of time. It is therefore necessary
as part of this risk assessmenatutet o cons
and chronic limits and for an acute THb be set which takes account of short
term/peaking exposure in order to protect such bystanders.

® The acute4-hour TEL (called the acute reference concentration by Edwiafgspendix D) has been
derived from developmental studies, indicating that the most sensitive effect from acute exposure to
methyl bromide is developmental effects in offspring of exposed pregniabitsa When releases of

methyl bromide cause concentrations above the &#dit@ur TEL (consistently for a 24hour period),

there may be the risk of developmental effects in the umtioifd resulting from occupational and ron
occupational exposure of pregnant women. The Agency notes that uncertainty factors are used to allow
for the uncertainty associated with the human sensitivity to this effect of methyl branddmncludes
that,provided the acut24-hour TEL is complied with, protection from this acute developmental effect of
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5.2.59 Informally, some New Zealand ports are already monitoring for emissions of
methyl bromide at the port boungtiaagainst an acute TEL of 1 ppm
(3.9mg/nT) (averaged over 1 hour) based on the California EPA acute
reference exposure level (REL).

5.2.60 The Agency proposes that the Authority settzoir TEL based on the
California EPA valuef 1 ppm (3.9ng/nT) to ensure pstanders are protected
against emissions over a shorter period.

5.2.61 The Agency also propos#sat the Authorityset an acute 2hour TEL that is
consistent with that proposed by the US
Appendix D). The acute 24hour TEL propose by Dr Edwards is 33ppb
(0.33 ppm) which is equivalent to 1.3 md/nThereason for the difference
from the California EPA valtheuri s that D
exposure, whereas the California EPA value is fbhaur exposure.

5.2.62 As reportedoy Dr Graham, monitoring at ports shows that the methyl bromide
concentrations detected 100m or more away are usually very low (ca. < 0.1 ppm,
1-hour average). These monitoring data suggest that in most cases, the average
exposures over periods of-Béus or annually, 100m or more away from the
fumigation site would be well below the current HSNO chronic TEL and the
proposed 2hour TEL, primarily because the average takes into account the
periodsduringwhich no fumigation is carried band no venting occurring.

5.2.63 However, higher results have been recorded on some occasions. For example,
results of 1 ppm and above were recorded at the site boundaries during 10% of
all fumigations carried out at CentrePort (Wellington) between March 2008 and
July 2009. These data raise an element of uncertainty as they indicate that gas
concentrations can, at least on some occasions, exceed the control values likely
to be put in placeWhile, through adherence to tharrent and additional
proposectontrols such valigecan be avoidedhe Agencyconsiders that
monitoringshould be undertakésy, or on behalf of, the fumigation company,
so it can demonstrate that the fumigation practice is able to prevent gas
concentrations in excess of the proposed acute and chronmsc TE

5.2.64 Accordingly, he Agencyproposesas an additional control (see Sections 6 and
9) that appropriate air quality monitoring is carried out for all types of
fumigation to assess the potential exposures of these population groups to
ensure that exposureseaelow the recommended acute and chronic TELSs.
Monitoring of shipping container, tarpaulin enclosure and ship hold
fumigatiors should adhere to the eventual final version of the STIMBR Methyl
Bromidei Ambient Air Monitoring Protocol (for further detaiseeAppendix
PP . The same monitoring wil/ be rel evant
who may be passing through an area, for example, in a camper van parked
overnight near a port.

5.2.65 Monitoring against the chronic TEL should be done by averaging thialalea
acute data for all fumigations carried out over a 6 month period. There is no
expectation that continuous monitoring for the gas will be done, primarily

methyl bromide should be achievébhe acute dhour TELis derived to protect the bystander from short
term neurological effects: anorexia, hausea, anddutee.
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5.2.66

5.2.67

5.2.68

5.2.69

because the chronic TEL is below the limit of detection for methyl bromide in
air. The calculaon of a 6 month average can onlyrbeaningfulif the

assumption is made that the methyl bromide concentration is zero when no
monitoring is being done. Therefore, acute monitoring must be carried out to
cover the period during which any detectable le¥enethyl bromide is likely

at the monitoring location, and must cover the period during the fumigation
until the end of the ventilation period. The 6 month average incorporates the
monitoring from all fumigation operations over the period, and can be
compared to the chronic TEL. The Agency proposes a 6 month average,
because fumigation is likely to be seasonal and this will allow the results of one
seasonb6és activity to be reported on
seasono6s f uenceg &At6 month averaga is preferable to a 1 year
time frame, as it provides the opportunity to review previous performance in a
timely fashion.

The Agency also proposes a buffer zone be put in place in a downwind
direction to locations at which naccypational bystanders may be located.

The buffer zone has been estimated as the distance at which the 1 hour and 24
hour TELs are not exceeded. The buffer zone is not intended to apply to
occupational bystanders sisch persons may be inside the bufferezomhe
appropriate criterion for protection of the occupational bystanders is the WES
value.

In summary, should neaccupational bystander exposure occur as a result of
failure to adhere to the controls, the Agency considers that the potential
adverse eficts may be at worstoderatein magnitude. This assessment is
based on the potential for exposure to cause minor irreversible adverse effects
on individuals, although such an outcome is less likely than for the
occupational bystander, as the persorkayito be further away.

As the controls areonsidered sufficient to exposure, itighly improbable
that nonoccupational bystander exposure will occur and result in adverse
effects during this stage of the substandiecycle. This assessment is
appropriate on the grounds that a numbecaftrolsfailures would need to
occur in order for such persons to be exposed during use.

Given the magnitude of the potential adverse effects and taking into account
the likelihood that these potential effectayroccur, the Agency considers the
overall risks to nofoccupational bystanders during use may be described as
negligible Thisassessment applies to the 5 and 10 year continued use
scenarios.

Overall conclusioni non-occupational bystanders

5.2.70

5.2.71

The Agency oncludes that, from an acute exposure perspethigajsks to
norroccupationabystanders areegligible providing the controls are adhered
to. On this basisthe Agencyconsiderghat operatorsnust establish buffer
zones andindertake appropriate monitng to provide assurance that the
controls in place are being successfully adhered to.

In relation to long term (chronic) exposures to the fumigant, the Agency
concludes thadue to the intermittent nature of the operations and the distance
exposed pems are away from the fumigation site, it is not likely that-
occupationabystandeexposure would exceed the chronic reference
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5.2.72

5.2.73

concentrations, which are set at levels below those likely to cause any adverse
effects.

The Agency has concluded it is appriate to add an acute TEL as an
additional control, recognising that shorter exposures to higher concentrations
need to be managed as well as longer term exposures to lower concentrations.

The Agency has also proposed the establishment of buffer zashes an
mandating monitoring as additional controls to further minimise the risks to the
nonroccupationabystander (see Section 6).

5.2.74 The Agency has carefully considered the option of recommending an

additional control for recapture of methyl bromide. Howevegssessing the
effects of this possible contrghe Agency notethat the existing controls

result in negligible effectata national level. Thereforéhere is not aalid

reason for imposing such an additional control on the basie aflentified

risks to human healtiNevertheless, air quality plans for specific areas
introduced under the RMA may result in recapture being required in specific
locationsin future.Further discussion on recaptuseset ouin Section 8.

Disposal

5.2.75

5.2.76

5.2.77

5.2.78

Disposal of methyl lmmide is not usually required as the substance is released
to the atmosphere after use. Disposal of empty containers is mostly by
recycling and rause, but old containers will need to be emptied and destroyed.

An exception to the release of methyl brontid¢he atmosphere applies in
Nelson. The Port of Nelson uses activated carbon to capture the methyl
bromide so that most of the fumigant is not released to the atmosphere at the
time of ventilation. This produces carbon contaminated with methyl bromide
which needs to be disposed of, currently by disposapptoved landfill sites

The Agency understands that the methyl bromide is very strongly adsorbed to
the carbon so this also protects the environment. The methyl bromide may be
very gradually releasl from the carbon over time, and hence escape to
atmosphere. However, it will also be subject to hydrolysis in the presence of
moisture. On balance, any releases to the environment are expected to be
minimal. The Agency considers that disposal in grggriately engineered

and approved landfill is sufficient to protect both users and bystanders from the
slow release of gas from the waste.

The magnitude of the adverse eftfcom disposal (directly on human health
and safety) is assessednaimor. The likelihood has been assessethighly
improbable Therefore, overall, the human health risks associated with the
disposal stage of the lifecycle are assessed as begligible on the basis that
responsible disposal of empty containers by the uséowealr and thaproper
disposal to landfill of methyl bromide adsorbed to carbon following recapture
will protect workers and bystanders.
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Summary and approach to risk

5.2.79 Table5.2below summarises the Agerisyassessment of thieks to human
health and safety throughout the lifecycle of methyl bromide.

Table 5.2 Level of risk of methyl bromide to human health and safety

Magnitude | Likelihood of
of Adverse | Adverse Effect

Lifecycle Stage Potential Adverse Effects Effects Occurring Level of Risk
Import, transport of Reversible effects from a | Moderatel Highly NegligibleT
storage single, limited exposure Major improbable Low

- including skin or eye : -
Usel operators irritation. Major Very Unlikely | Low

Serious central or peripher:

Usei occupational Moderate Highly Negligible
bystanders nervous system damage ar improbable
to other organs (heatrt,
Usei non kidney) from very high Moderate Highly Negligible
occupational exposures, which maye improbable
bystanders/public | irreversible and may be
Disposal fatal. . Minor Highly Negligible
Irreversible effects from improbable

chronic exposure or a singl
sublethal exposure.

5.2.80 In reaching these risk level conclusions, greater attention has been dikien to
higher riskfumigation scearios (such as log and ship fumigationg)is will
tend to overestimate the risk for other types of fumigation (such as shipping
container and fumigation cell operation®yevertheless, reliance on the
controls is necessary in order for the fmayligible risks to be considered
acceptable.The Agency considers that monitoring requirements should be
introduced to provide assurance that the appropriate controls are being adhered
to throughout t h &ufferudnestra aiso pragpssedta f ecycl e
increase protection for the n@tcupational bystandeihese additional
controls are discussed $ection 6

5.2.81 Taking into account the proposed additional controls to protect bystanders, the
only remaining significant risk to human health from the contirussdof
methyl bromide for approximately ten years or a phageofuseover five
years is the potential for acute adverse effects on the health of operators if
controls are not adhered tdhese risks to individuals are partly voluntary and
partly involuntary and may have long term and irreversible outcomes.
Therefore the Agency proposes adopting a cautious approach and has made
recommendations relating to the use of PPE (including RPE).

Identification of benefits

5.2.82 The destruction of vermin in foodstufisd the elimination of some forestry
pests, such as red fire ants, are beneficial to human health. However, these
benefits are common to other fumigants and the Agaasynot identified any
significantbeneficial effects on human health from the use dhgidromide
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Overall evaluation of effects onhuman health

5.2.83 Given the lack osignificantbenefits to human healtthe risksassociated with
the use of methyl bromiddearly outweigh the benefits.
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5.3

Environment

Identification of adverseenvironmental effects

5.3.1

5.3.2

5.3.3

5.3.4

5.3.5

At all steps in the lifecycle there is potential for methyl bromide to impact on
the natural environment.

However, the use of methyl bromide as a space fumigant will not result in
direct exposure of plants, terrestrial or aquatic organisms. ifdihect effects
resulting from accidents may occufor instance errestrial vertebrates and
invertebrates may be at risk from leaks during use or through venting of methyl
bromide from treated spaces in the same way as bystaKidevever, here is

little or no information on direct effects resulting from incidents/spills of

methyl bromide in New Zealand and no data on the effects of any incidents on
the environment.

Methyl bromide used as a soil fumigamthe appropriate concentrationgl ,

as intewled,eradicate all organismas the soil environment. However, this
reassessment does not address the risks associated with soil fumigation but is
restricted to th€@PSuseof methyl bromide.

Methyl bromideis apowerful ozonedepleting substance. Connerabout the
depletion of the ozone layer exist, because the ozone layer reduces the amount
of harmful ultraviole{UV) radiation that reaches tl&rth. Any significant
change to this layer can have consequences for human health and the
environment and i have further impacts on agriculture. Effects for

terrestrial ecosystems include possible damaging effects for plants and
microbes, but these organisms also have protective and repair processes.
Terrestrial ecosystem responses to increases in U\tianarpy in interactions
among species rather thia the performance of individual species. Effects on
aguatic ecosystems include possible adverse effects on the growth,
photosynthesis and reproduction of phytoplankton, thus affecting the food web
(Velders, Slaper et al. 2000)

The Agency has also identified and assessed the risk to the environment posed
by the disposal to landfill of saturated activated carbon following recapture of
methyl bromide as at Port of Nelson.

Assessment oddverseenvironmental effects

5.3.6

5.3.7

5.3.8

Valued errestrial vertebrates and invertebrates are unlikely to be found in the
surroundings oé treated building/container where methyl bromide will be

vented. Furthermore, methyl bromide will quickly volatilise and dissipate in

the atmosphere. Because the likelihood of exposure is sthiewirect risks
to terrestrial vertebrates and inveriies are considered to begligible

Similarly, due to a lack of direct exposure to aquatic organisms or direct
contamination of surface water the direct risks to aquatic organisms are
considered to beegligible

The adverse effect of methyl bromidetbe environment as an ozene
depleting substance is significant. A thinner ozone layer results immediately in
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5.3.9

an increase of UV radiation at ground level, which can lead to a variety of
adverse effects on aquatic and terrestrial ecosystems and the &ad dhder

the baseline scenario of continued but reducing use over the medium term the
marginal (additionaleffect of the limited amount of methyl bromide use in

New Zealand on the environment st monsidered to be significant.

If there were an immaedlte ban on the use of methyl bromide there would be
potentially significantrisks to the New Zealand agricultural sector and natural
ecosystems from an increased probability of biosecurity incursion and
consequential loss of production value.

Disposalto landfill

5.3.10

5.3.11

5.3.12

5.3.13

5.3.14

After recapture ofesidualmethyl bromidefrom specially fitted containers at
Port Nelsonthe saturated activated carbemlisposed of by burial in a
registered landfill site The saturated activated carbon is put in hessian sacks,
which areplaced in a prepared bedthe landfill siteand overlaid with soil.

From consideration of data on the environmental fate and behavior of methyl
bromide (set out i\ppendix F), activated carbon saturated with methyl
bromide is only stable when it is kegdtlow temperature and under dry
conditions. Under landfill conditions, the primary mechanism for degradation
of methyl bromide irthe saturated activated carbon into methanol and bromide
is hydrolysis. The rate of hydrolysis is higher at higher tempaes(Gan,
Anderson et al. 1995)

Methanol is readily and rapidly degraded in a wide variety of environmental
media and has low bioconcentration and low toxi@it4orld Health
Organisation) Although methanol has the potential to leadi groundwater,
significant contamination is unlikely given the rapid rate of biodegradation
(Environmental Health & Safety)The ecotoxicity of the degradation products
is less than the ecotoxicity of the parent compound methyl bromide.

Alternative pathways of degradatiohmethyl bromide in soi&re a reaction
with soil organic matter and microbial degradatidm organiematterrich
soils degradation is more rapid than in orgamettterpoor soils.

Overall,giventhe rapid degradation of methyl bromide absorbed onto
activated carbon, the Agency considers the risks to the environment from
disposal to a properly engineered and approved landfill sitenediaible

Identification of benefits to the environment

5.3.15

The Agency identified beneficial or positive effects to adtizal production
systems and natural ecosysteriviethyl bromide is used to remove pests from
imported items to reduce the risks associated with the establishment of pests
and diseases.

Assessment of benefits to the environment

5.3.16

The impact of the introd@ion and establishment of an exotic pest/disease
could have a major effect on the profitability of the agricultural production
system and natural ecosystemgcording to a study about the impact of the
exotic pestNectriaon the forest the disease redsitiee production capability
which could lowerforestry earningsignificantly depending on the area
affected. However, even more important is the riskazle measures by the
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main importers or a ban on New ZealéngdroductgTurner 2007) To avoid
Adoubl e counti ngo esematters arbassessddinc i a | ef f
Section6.

Overall evaluation of environmentaleffects

5.3.17 Interms of the baseline scenatioe Agency considers that normal use of
methyl bromideas aspace fumigant will not result in direct exposure of plants,
terrestrial or aquatic organisms. Therefibre direct risks to the environment
will be negligible There are benefits to the environment and ecosystems from
continued use of methyl bromide in the medium term to avoid the introduction
of damaging pests but these are not able to be measured directly

5.3.18 The adverse and positive effects of methyl bromide associated with a phase out
of useover five years are considered to be similar to the effects of a phase out
over the medium term (approximately ten years).

5.3.19 In the event of an immediate ban on the Udsaethyl bromidethe Agency
considers that the adverse effects on the environment would exceed the
positive because of the potential for damaging pests to be introduced.
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5.4

Rel ationshi p ewfonmdtitori to the

Consultation

5.4.1

5.4.2

In preparing this applicatiomn he Agency hel d consultati v
groups in regions containing powt$heremethyl bromidas usednamely
Auckland, Tauranga and Blenheim). The purpose edethui was to canvass

wi/MUori opinion and obtain information e
by the continued use of the substance. In doing so, consideration was given to
the ERMA New Zeal and policy on consulta

conei ned in the ERMA New Zeal and User Gui
t he HSNO (ERMA Né&vdZdand 2005)

Opinion was further canvassed at ERMA N
Network hui held in Auckland in September 2009.

Identification of adverseeffects

54.3

5.4.4

5.4.5

5.4.6

5.4.7

Arange of adverse effedtso t he rel ati onship of MUor.i
beenidentifiedand are summarisathder the headings of:

. kaitiakitanga;
. manaakitanga;
. taha hauora.

The adverse biological and physical environmboman health and safety,

society and communities and market economy effects are addressed elsewhere

in this application. Discussion of the identifipdtentialadverse effects listed
aboveismadbyr ef erence to their specific i mpa

With regard to kaitiakitanga, consultees noted concern that the use of methyl

bromide could lead to the deterioration of the mauri of taonga flora and fauna

species. In particulaparticipants were concerned that the substance had the
potential to inhibith e abi | ity of i wi/ MUori to fulf
particularly in relation to the guardianship of waterways given the proximity of

use and indirect ecotoxic nature of the substance to aquatic species.

A further concer n rriddesptegssnanaakitangh e abi | it
(hospitality) when hosting manuhiri (visitors) in their rohe (region).

Consultees considered that flora and fauna important as food species (for

example, kaimoana or seafood) wbeingexposed to methyl bromide in their
regionsmeaningthatthey could not be gatheredin addition, concern was

raised over the ability of MUori to acc
lack of information made available to them about the timing and level of use of

the substance.

Consultees also expressed concern at the potentillefsubstance to
adversely affect the mauri ora of human health when exposed to methyl
bromide for prolonged period$dowever, & noted, this effect is further
discussed elsewhere in this application.
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Assessment oddverseeffects
Kaitiakitanga

54.8 Therela i onship of MUor i to the environment
most visible and significant of which is through their long standing role as
kaitiaki. An important part of kaitiakitanga (guardianship or stewardship) is
the maintenance and enhancetr& mauri variously defined as the activedife
giving principle and energy upholding |
in their tribal regions, to exercise kaitiakitanga to protect the mauri of natural
resources to ensure their sustainabdiyl availability for generations to come.
Kaitiaki utilise tapu (a sacred quality afforded by the atua or gaas}ools
s uc h d°%o emslihhealthy practices and social regulation intended to
protect maurit. Understanding the dynamics of mauri aaplu is critical to the
success of kaitiaki in their role.

5.4.9 Consultees raised concern about the potential for adverse direct and indirect
effects on native and valued species, waterways and the environment generally.
They considered that these potentifetis along with their inability to
influence the way in which methyl bromide is used, disrupts their ability to
fulfil their role as kaitiaki. In considering this issue, consultees and
participants ats ENMWAr iNeNa tZieamn aln ddet wor k
range of options. These included the possibility of building appropriately sized
fumi gation containment facilities and w
rUhui, in conjuncti on writnelouldpgrdvider contr o
some mitigation.

5.4.10 For example, participants noted that if they were party to decisions made about
the operational use and management of methyl bromide (including when and
for how long the substance might be used at one time), theyiotpleinent a
rUhui (or restriction) over the tending
and/or other foods in the vicinity of the port until such time as they determined
the resources were no longer tapu (i.e. were culturally safe to gather).

5411 Theyaso considered this could apply in re
local to the area of use were needing to tend resources or gather kaimoana at a
particular time for significant events
over the use of the substamogght be imposed to allow this activity.

Manaakitanga

5.4.12 Manaaki is derived from marlaki and means to express love and hospitality
towards peoplé> A core principle of behaviour wi
most important attribute for host people toypde an abundance of food, a
place to rest, and to ensure that peace andbeally prevails during

gatherings. It is often noted that the

© Referend&i mREhL. H. Maxwell and Wally Penetito: I
prohibit the use of a resourcehough threateneduring the colonial period asbsolete (White,

1895) MUor i have adapt ead situdtians. Cansequentiy htuoi shuaivie cont e

evolved in purpose, method and even with regard to the taonga they are used to protect.
http://www.review.mai.ac.nz/index.php/MR/articlegwiFile/58/59

1 Barlow1991Ti kanga Whakaar o Key ,OgfarccUnipetsisy Piess. MUor i Cul t u
12 e
ibid.
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fulfil this obligation has implications for the maintenance or enhancenent o
their mana.

5.4.13 Gathering kaimoana to manaaki manubhiri is an important practice for
i wi / MUor i and this was endorsed by cons
area. The view was expressed that having Tanbsabtheir door but not
being able to provide sitors with kaimoana due to the poor quality of the kai
is considered shameful and a desecration of their mana. The importance in
MUori culture of appropriately hosting
of well known proverbs including:

i h e a hanuifteaorhetangata, he tangata, he tan?;émfhat
is the most important thing in the world, it is people, it is people, it is
people); and

AnUOu te rourou, nUku te rourou, ka mUk
and my contribution will provide suffent for all).

5.4.14 Making visitors or guests feel welcome and being able to share the bounties of
their region, particularly for significant hui and/or tangihanga (funerals), is an
i mportant aspect of the political and s
considered that the ongoing use of methyl bromide (particularly at the ports in
close proximity to mahinga kai or seafood gathering areas) placed this
important tikanga (custom or practice) at risgkonsultees considered the
appropriateness ofimpleméenng r Uhui to ensure the int
species gathered.

5415 The Agencyds environment al ri sk assessm
that the use of methyl bromide does not pose significant direct adverse effect to
aguatic and other specieshi§ means that kaimoana and other species are not

pl aced at risk and that the ability of
tikanga of manaakitanga should not be inhibited by the controlled use of the
substance. However, the Agency is keento hearfro wi / MUor i duri ng

public submissions period regarding these conclusions.

Evaluation of adverse effects

5.4.16 Theassessment made$®ction 5.3 indicatehat where controls are applied
appropriatelythe potential for direct adverse effect to terrestil aquatic
organisms is negligible. In additicihat assessment describes the potential for
indirect effect through the cumulative depletion of the ozone layer to be of
concern if the substance were to continue to be used long term. Giligrlthe
eventualphase oubf the use of methyl bromide over a meditonfongperiodin
accordance with the requirements of the Montreal PrqttdeslAgency
considerghatthese indirect effectsill be addresseiithis occurs

5.4.17 The Agency considetbere to bexminor adverse effect frormethyl bromide
useon the relationship aviiMUor i and their cul tur
ancestral Il ands, water, sites, wUh
which isvery unlikelyto occur

e and
[ tap

5.4.18 The overall levebf risk is therefore considered to begligibleassuming that
the substance is handled, stored, transported, used, and disposed of, in

13 Tangarod god of the sea
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accordance with the controls proposed in this application, and any other
controls required by other legislation.

5.4.19 Giventhis evaluation the Agency does nonsider that imposing further
controls enabling rUhui mechanisms to
interested to hear from submitters regarding this conclusion and about the need

for better communication betweahn users

to the sites of use.

Identification of beneficial effects

5.4.20 Consultees tended to err on the side of caution when considering the use of
methyl bromide due to the issues outlined above. However, a number of
consultees also considered what benefits nagbtue from the substarise
use. They noted that methyl bromide may have implications in supporting the

ability of iwi/MUori to perform their

protection of New Zeal,aonsllfess ndied thatit ver si
also contributesot t he ongoing employment of MUo
forestryi ndustry and therefore to the econon

h a pnVolved in these industries.
Assessment obeneficial effects
Kaitiakitanga

5.4.21 Acknowledging that the role fvi/M U o s Kaitiaki is an intergenerational
and proactive responsibility, some consultstesedthat protecting native and
valued flora and fauna species often requires the use of hazardous substances.
Balancing the effeain the mauri of these species by exaecies or by
ecotoxic substances is a challenging task in fulfilling their role.

5.4.22 Those consultees identifying methyl bromide as an efficient tool for
maintaining nativéviodiversity had expectations that its use should be
managed and controlled suffioiy well so ago avoid adverse effect. They
also noted that users should be actively investigating alternatives that are less
likely to cause concern.

Taha Ohanga

5423 Through the Treaty ofsetimentpaonegsia ( Ti ri t i

numberofforesyr assets have been placed in i
managemerthuspositioning them to enhance their economic development. A
number of consultees recognised that the ongoing use of methyl bromide, at
least in the short to medium term, would ensure iWi/Mr i ar e abl e t

on the return of these assets both in terms of employment and timber exports.

5.4.24 Although the economic implications associated with the use of methyl bromide
are addressed below in Section 5.6, it is important to consider tbistigbt
benefit given the importance of the forestry and timber industry to some
i wi/ MUor i both i n economic terms and
Although the overall economic impact to New Zealand might not be
significant, taamdweldevelopmentalstage.nThe return
of forestry assets involves iwi and
participated in the economy to this level and represents a more significant
potential outcome, particularly at a regional level.
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Evaluation of beneficial effects

5.4.25 The Agency considers there to bmaderatebenefit from nethyl bromideon
the relationship of wi / Nblhe environment and in their ongoing ability to
develop economically to biely. The corresponding level of benefit is
therefore assessed to beedium

Overall evaluation

5426 | wi / MUor i QP& uose of dbyt bromidesig a tool tbothpreserve
biodiversity ando maintainthevalue ofasset (forestrygettlemers from the
Crown. As suclthese uses of the substameeildb e nef i t whUnau, hap
iwi aspirations.] wi / Midweveralso have concerndaut uncertainty
relating to some aspects of ufemethyl bromide For exampleits potential
for adverseémpact onhumanhealth andwi/ M U o ability (particularly in the
Pictonarea)to perform manaakitanga cultural protocols to manuhiri who enter
into their rohe.

5427 Met hyl bromide has both beneficial and
t i k an g.Zhetd Bre a number oflatedquestionsvhich need to be
consideredy iwi/M U o as part of responding to this reassessment, namely:

e Whether or not methyl bromide i s a us:¢
might (or might not)be the case?
e Do iwi/MUori continue to consider thei

effects posedotnative species and to the health and wellbeing of
i wi/ MUor i ?
e If so what are they and what measures might be implemented to address

them?
e Do iwiddMIoirder that controls utilising
o Do i wi dodiden that there should better communication between

users of methyl bromide and lodalw i / Mrdldf soj what form should
that communication take?

5.4.28 In the absence of further information relating to the above mentioned issues,
the assessments made here and in other sectidms application relating to
scenarios 1 and 2 indicate that the benefits to the relationshipvdf / MU o r i
the environment outweigh the risks. With regard to scenario 3 the
environmental assessment made in Section 5.3 notes that if there was to be an
immediate ban on the use of methyl bromide a potentially significant risk
would be posed to natural ecosystems from an increased probability of
biosecurity incursion. This would in turn impact on the ability of i / MU o r i
effectively perform their role dgaitiaki, as was indicated by some participants
to the consultative hui.

5429 Therefor e, the adverse effects on the r
could outweigh the benefits in the event that an immediate total ban of methyl
bromide was to occur.
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5.5 Society and communities

5.5.1 The Agencys assessment of the risksd benefitso society and communities
is set oubelow (and in more detaih Appendix J).

Identification of adverse effect®n society and communities

5.5.2 The Agencyhasidentified four adversefiects(risks and costs)n society and
communities as shown ifable5.3.

Table 5.3 Identification of adverse effects on society and communities

Adverse Effect

General anxiety and unease in people who are concerned about the continued use ¢
bromide

General community concern about human health effects, specifically motor neurone
disease.

Specific community concern in Nelson and Picton about possible health effects of m
bromide

General community concern about the global environmeng#adts on the ozone layer.

5.5.3 The first three identified effects are closely linked and therefore are discussed
together as community health concerns.

5.5.4 As discussed in more detail Appendix J, community concerns are primarily
related to the potentiabf effects on human health of workers, bystariders
and the general public. The adverse effects on human health and safety are
addresseth Section 5.2 Theanalysisof adverseeffects on society and
community has been undertaken in the context of threucontrols described
in Section 3 and\ppendix G.

5.5.5 Inrecent years the public concern about the possible adverse health effects of
methyl bromide has centred dretports of Nelson and Pictoince the
implementation of the Nelsaair quality plan, which means that logs cannot be
fumigated with methyl bromide under covardNelson community concern
has focussed on Picton. In rfeéptember 20Q%he Marlborough District
Council formally decided to delay any decision on the useathyl bromide
at Sh&espeare Bay until the ERMNew Zealandeassessment of methyl
bromide is completed. Protesters had urged the Council to suspend the use of
met hyl bromide and to dé&wsimilardoghatain ir obu st
place in Nelson.

5.5.6 ERMA New Zealand haseceived a number of letters and emails from
interested parties with concerns about fumigation in the Picton area. These
include calls for mandatory use of recapture technology. As discussed in
Section 8 of this report more research is required be¢aagture can be

14 Occupational and neaccupational bystanders are different to the general public as described in
Section 5.2.

'3 http://www.stuff.co.nz/marlborougbxpress/news/2878450/MetHytomideactivistsfire-up (accessed
7 October 2009).
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considered a feasible alternative in all circumstances. The Agency considers
that recapture may be considered by local authorities on dygasese basis.

5.5.7 The Agency recognises tipeblic concernsand also notethat the imposition
of controls over and above HSNO controls (such as those includeckition
specific air quality plans) is primarily an RMA mattdfor example, in the
Nelson area the regional air quality plan sets out rules for the use of methyl
bromide.

5.5.8 From the HSN(naional) perspectivethe Agency concludebkat,where best
practice use of methyl bromide is undertakaong with monitoring and
reporting,the social effects can be sufficiently amelioratedsto be
consideredegligible

5.5.9 The Agency invites commentm submitters on this aspect.

5.5.10 While there is little evidencso farof general communityancern about the
specific effects of methyl bromide on the global environment and the ozone
layer in relation to this reassessment, the Agency considers thasie is
generally accepted as a concern, particularly in respect to health effects (skin
cancer and cataract&) The effect on the environment has been addressed in
Section5.3, and is also considered in ternfonsequential effects in the
Section5.6 (effects on the market econoinyin the context of this application
it is the marginal contribution of further releases of methyl bromide in the five
and ten year use scenarios to ozone layer depletion that needs to be taken into
account.

5.5.11 Under the apmximate ten year continued use scenario proposed as the
baseline scenario, the national level of general community co(eagtured in
the effects identified in Table 5.8an be assessedragligible, butthe
Agencyinvites submitters to present furthaformation about such concerns.

Identification of benefits to society and communities

5.5.12 The Agency did not identify any potentially significant positive or beneficial
effects on society and communities over and abovietet of employment,
and reductiorof pests in agriculire which are addressed in thecBon5.6
(effects on the market econojny

5.5.13 There may be social effects from the reduction of intcedipests which might
havepositiveeffects on society and communitfowever, the Agencgloes
not hawe any information on the nature or size of such benefits. Submitters are
invited to provide any such information they might have.

Overall evaluation of effects onsociety and communities

5.5.14 Table 5.4 summarises the analysis detaile8jgpendix J of the aderse and
beneficial effects for each of the three scenarios, and provides a preliminary
view on the weighing up of these effects.

18 http://www.who.int/uv/health/en/
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Table 5.4 Overall evaluation of risks, costs and benefits to society and communities
Assessment of adverse| Assessrent of positive Overall
effects effects evaluation
Scenario 1
Baseline scenario Negligible Negligible equal
(approximately ten
years continued use)
Scenario 2 Negligible
Phase outof useover (slight increase over Negligible equal
five years baseline scenario)
Marginal difference
for scenario 2 over Slight increase No difference
scenario 1
Scenario(3 Negligible Negligible
Immediate total ban (increase over scenario! (slight increase over equal
1 and2) scenarios lang)
Marginal difference
for scerario 3 over Slight increase Slight increase
scenario 1
5.5.15 The baseline scenario assumes continued use of methyl bromide for

approximately the next ten years, noting that there is expected to be
international pressure to reduce or eliminate the use tfyiteromide

because of its 0zone depleting properties. The risks to society and
community for continued use of methyl bromide over this time frame can be
managed by existing controls on its use.

5.5.16

Comparing the risks of a phase out of use over five ygamIst the baseline

scenario, the Agency considers that there is an increased risk in terms of the
possibility of the introduction of nuisance peatfecting both the natural
environment and production systemisich could have an impact on society

and ommunity (for example, nuisance ants or spiders). The Agency
concludes that the risks remain negligible, but invites evidence to the contrary
(or in support) from submitters.

5.5.17

In the case of an immediate ban on the use of methyl broth@ldgency is

of the view that therevould be increased riskassociated with the increased
potential for the introduction of pests but the nature and level sétisks
for society and community are unknown.

5.5.18

As discussed under the assessment of risk teononpationabystanders

(see Section 5.2.74) the Agency has considered the option of recommending
an additional control for recapture of methyl bromide. However, the Agency
notes that the existing controls result in negligible effects at a national level.
Thereforethere is not a valid reason for imposing such an additional control
on the basis of the identified risks to society and communities. Further
discussion on recapture is set out in Section 8.
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5.5.19

5.5.20

5.5.21

In terms of positive effects, the Agency has concluded that énengositive
effects (reduced adverse effects) on society and community associated with
continued use of methyl bromide for biosecurity measures against
introduction of pests, but that there is insufficient information to assess the
level of such effects.

Again, there is little difference between positive effects associated with

scenario 2 (phase oot useover five years) and the baseline scenario. Under
scenario 3 (an immediate ban), there might be benefits to certain sectors of the
community associatl with a reduction in outrage, but this is not considered to
be potentially significant based on the situation at present where community
concern appears to be focussed on a single activity at one or two locations, and
where there are ongoing discussitat possible mitigation measures. The
Agency notes that the introduction of monitoring may also help alleviate
concerns.

Overall, he Agency concludes that there is essentially no difference between
the scenariofor the risks, costs and benefits to sbgiand communities
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5.6 The market economy

5.6.1 The Agencys assessment of the riskisd benefitso the New Zealand market
economy is set oudelow (and in more detail iAppendix K).

Identification of adverseeffectson the market economy

5.6.2 The Agency identifiedour adverse effects on the market economy from the
continued use of methyl bromide for QPS purposes as showntabiee
below.

Table 5.5 Identification of adverse effects on the market economy

Adverse Effect
Describe the nature of the effect, the mhing, and any mitigating factors

Additional costs associated with adverse public react@rexample having to do
fumigation in alternative areas (different ports as well as different areas within a port
possible loss of jobs in a particular regioagional economic impact); and reduction in
port throughput putting port viability at risk (regional economic impact)

Health and environmental costs associated with ozone depletion

Cost increase to exporters of meeting phytosanitary requirementsngsrdtin price
increases for methyl bromide as production decreases (as a result of world wide dec
use under Montreal Protocol) and diminished economies of. scale

Adverse effeon trade as a result of New Zealand being perceived to be conttouing
use an ozone depleting substance

5.6.3 Only the first two of these adverse effects are considered to be potentially
significant. These are discussed below. The second two adverse effects are
considered ippendix K.

Assessment oédverse effects orthe market economy

5.6.4 The assessment of risks and costs to the market economy has been undertaken in
the context of the current controls described in Se&amdAppendix G.

Additional costs associated with adverse public reaction

5.6.5 As noted inSection 5.5effects on society and communitiesirrently the main
public adverse reaction to the use of methyl bromide is associated with
fumigation ofwholelogs under covers in Shakespeare Belicton The
deepwater port at Shakespeare Bag opened in 2000 andshdew Zealan
deepest export berth with 15 meters depth at low tide. At present only logs are
exported from Picton; sawn timber is taken by truck to Nelson, where it is
fumigated in the purpodeauilt shed at the Port.

5.6.6 Under the baseline scenario of dooed use of methyl bromide, there is the
possibility that somécal councils may either ban or impose serious
restrictions on the use of methyl bromide for log fumigation under covers
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5.6.7

5.6.8

5.6.9

5.6.10

5.6.11

5.6.12

under the RMA as part of the establishment of an air quality planasinels
been developed for Nelsdh.

Another possible scenario is that ports may decide to invest in ptspidse
facilities so that fumigation may be undertakand the gas recaptured)a
completely closed environment. However, this would be a coniaherc
decision as there is not a valid reason for imposing such an additional control
on the basis of the identified risks to the market economy.

Bans or restrictionsen the use of methyl bromideight result in a reduction in
tradevolumes for the port and potential loss gbbs This would be a

regional effect, but natecessarilya national effect since the logs could
potentiallybe taken to another port for fumigation, with equivalent increase in
volume for that port and potential increase in employm&he main direct

cost would be to the exporter. There would be a subsequent loss in export
earnings as the cost of transferring the logs to alternative ports for treatment
would increase exportdysosts and reduce their profit. Other restrictions
would have a similar impact.

In February 2009 an article in tharlborough Express stated that a public

outcry against the use of the substance had led to the diversion of 202,000
tonnes of logs from Port Marlborough to the North Island for fumigation. Rick
Osborne, the cowner of logging company Zindia estimated a loss of around

$10 million to the Marlborough economy from the diversion. Zindia

specialises in sending logs to India and has developed a strong export business
using timber coming ostream fron the Marlborough region. In 2005,

374,0ricl)g) cubic metres of logs with a value of $37 million were exported from
Picton™.

If fumigation with methyl bromide cannot be performed in Picton then logs are
loaded and taken to another port (for example, Taujamigere fumigation can

be undertaken. This is a significant additional cost to the exporter, as well as
loss of business for the port. When this occurs, logs in the hold are fumigated
on board ship and logs carried as deck cargo are moved to the dock and
fumigated under covers there before being returned to the ship.

Business and Economic Research BERL) notes thaficurrentlyd

Marlborough harvests around 750,000 cubic meifésgs and that this could
increase to 1.5 million cubic metres over tlegtnl5 yearglLeungWai 2008)

Over half of the current volume is exported from Shakespeare Bay as logs. In
2007, 456 people were employed in the Marlborough forest industry.

Public concern about the use of methyl bromide has focused on fumigation of
logsoutsideunder covers (rather than in sheds or containers). In, 2007
Tauranga and Northport (Marsden Pointyevthe main areas where this was
undertaken. In 2006 a significant amount of fumigation under covers was
undertaken in Picton, but there were no fumigations carried out in Picton

17

Councils may need to justify a decision to restrict the use of methyl bromide on an effects basis that

requires more stringent conditions than those associated with a national HSNO approval (see also
sections 65, 68, 70A and 70B of the RMA).

18

http://www.stuff.co.nz/marlborougbxpress/1388766he Marlborough Expres® February 2009.

19

The Agency has not undertaken an assessment of these assertions, but on the basis of available

evidenceconsiders that they are reasonable.
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between September 2007 and February 2009. There has been no evidence of
pubic concern resulting in any changes in practice or additional costs resulting
from the use of methyl bromide in either Tauranga or Northport.

5.6.13 Some fumigation of logs under covers has occurred in Wellington. In 2007
42% of the methyl bromide use at Wiedjton was for logs. This amounts to
less than 3% of the total use of methyl bromide for logs nationally, and
includes both | ogs under covers and | og
cut back its use of methyl bromide on the wharf in favour ofitrg&@oods in
shipsdéd holds where possible.

5.6.14 At the present time concern focusesuse atPicton (Shakespeare Bay). Given
the expected increase in export volumes of wood from Picton, there may be
additional costs associated with the continued use of matbiylide. These
costs may include additional processing costs resulting from stricter procedures
or costs of double handling resulting from logs being shipped to alternative
ports for fumigation. In the longer termm@re tharten years) the use of
methylbromide may be superseded by use of phos@ndeother alternatives
however, this is dependent on acceptafcaich alternativeBy trading
partnersfor example, India.

5.6.15 Adopting a national perspective, the primary costs associated with continued
use ofmethyl bromide for timber products are additional handling costs that
may arise as a result of restrictions on the use of methylithecah
Shakespeare BayThe loss in export earnings is unknown and will depend on
the extra costs involved in the doubkendling of logs. Asignificant aspect of
the cost of double handling is the cost of a ship being required to remain at the
dock while the fumigation and venting is undertaken. While the transfer of
logs from one port to another for fumigation (for exdénpicton to Tauranga)
will have a regional impact on employment, the loss for one region will be the
gain for another Further, the increased benefit to the transport sector is equal
to the increased cost to the export€his is also unlikely to havany impact
on port viability in the case of Picton since the logs will still be shipped from
the area.

5.6.16 In general, if there is certainty around whether or not fumigation will be able to
be undertaken in Picton then the economic cost of continued usatoflm
bromide will be small since exporters will be able to plan for future transport
and fumigation.

5.6.17 There is also the possibility that the areas within ports where fumigation is
permitted may be restricted in the futui@ examplepy councilsunderthe
RMA.

5.6.18 Itis noted that under the baseline scenario of continued use in the medium term
(approximatelyten years) there could be potentially significant adverse effects
on the market economy resulting from public reaction to the use of methyl
bromide @ausing changes in port handling practices.

5.6.19 Since there is considerable uncertainty about the size of such an effect the
Agency has assessed the magnitude of the effect asrb&ingandlikely or
unlikely to occur. The level of adverse effect under adgeri is therefore
low/negigible.
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5.6.20 Itis noted that umler the phase out scenario over five years, the adverse effects
would be similar, thus the marginal effect for scendr®nil.

5.6.21 Under scenari@ (an immediate ban on the use of methyl bromidere would
be a regional cost as well as a national cost as the benefits of log exports and
fumigated imports would be lost. This loss of benefit, which is considered as a
cost, is considered to be potentially significant, and is assessaoblasateto
major andlikely to occur. Thus the level of adverse effeanedium

Health and environmental costs associated with ozone depletion

5.6.22 The extent to which New Zealaisduse of methyl bromide contributes to ozone
depletio is difficult todetermine, but this edttis considered to be potentially
significant(Self and Turner 2009)

5.6.23 Based on a 70% reduction in use of methyl bromide for forestry exports, Self
and Turner have estimated the value of health and environmental benefits that
would result ifmethyl bromide were replaced by phosphiness
$NZ300,000annually. This can be used as a measure of the health and
environmental costs of the continued use of methyl bromide. Benefits are
estimated in terms of reduced cost of care by avoidancero€ahkcers and
reduced damage to agriculturgven if New Zealand use of methyl bromide
could be reduced in this wayis not possible to predict whether or how fast
other countries might reduce their use of methyl bromide and other ozone
depleting subtances. It is clear that there is a global economic cost to the
continued use of methyl bromidélowever the Agency does not believe there
is sufficient support for the calculation of the foregone benefit to be able to
consider it as potentially sigmeant in the proposed timeframe for this analysis
(approximatelyten years).

5.6.24 There is insufficient information to determine whether an alternative fumigant
would have greater or fewer costs and/or benefits than methyl bromide. Thus
thehealth and environantal costs and benefitsah alternative substance,
such as phosphine is used, have not been assessed.

5.6.25 In summary, while potentially significant environmental and health benefits
might result from New Zealand banning the use of methyl bromide, these
canrot be included in the 10 year horizon that this analysis is based on because
these benefits are:

. dependent on other countries banning methyl bromide use, and this
cannot be assured; and

. likely to occur beyond the 10 year horizon.
Summary of assessment adverse effects orthe market economy

5.6.26 Under the proposed baseline scenario of continued use of methyl bromide and
associated formulations for QPS purposes for the medium term of
approximately ten yearthe Agency considers that theveuld be
low/negligible adverse effects on the market economy resulting from adverse
public reaction to the use of methyl bromide causing changes in port handling
practices.
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5.6.27 Under the scenario of a phase outha use ofnethyl bromide over five years,
the Agency considerfatthe adverse effects would be similar
(low/negligible).

5.6.28 However, an immediate ban on the use of methyl bromide would result in a
mediumlevel of adverse effect.

5.6.29 Thus, taking into account the global context, the adverse effects of the continued
use ofmethyl bromide (for up to ten years) would not be significantly different
to the adverse effects associated a five year phase out but less than for an
immediate ban.

Identification of benefits to the market economy

5.6.30 The Agency identified two positive effiescon the market economy as shown in
theTablebelow.

Table 5.6 Identification of positive effects on the market economy

Positive Effect

Economic benefits to country from trade

Reduced cost of treatment (fumigation)

5.6.31 In the context of the three swios postulated, the second of these positive
effects is not considered to be potentially signifidauttis discusseflirtherin
Appendix K.

Assessment of benefits to the market economy
Economic benefits to country from trade (general)

5.6.32 In 2006, 80% ofQPS use of methyl bromide was for export purposes. This
increased to 85% in 2007. The figures for 2008 are not yet available. Much of
the export use is for logs, and is requiredlgrseas trading partner§he
continued use of methyl bromide allows to trade in a number of products
that we would not be able to trade in otherwise. If New Zealand did not use
methyl bromide, it would need to convince those trading partners that require
New Zealand to use methyl bromide (a) that the alternatives afteasve
(thisis a costly process), or (b) that the products arefpest

5.6.33 It is important in ensurinthat New Zealanéxports arrive at destination
markets pest free. In most cases the use of methyl bromide is limitedsto
where there are fewtarnatives.
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Economic benefits associated with use of methyl bromide for imports

5.6.34 The Table below shows the major imported items fumigated with methyl
bromide in 2007. The full table is shownAppendix K.

Table 5.7: QPS methyl bromide use for inports for 2007

Amount in % of total

Types of item treated kg (rounded) use
Fresh fruit and vegetables 3,499 10%
Wooden packaging materials, other packaging materig

including cardboard, pallets & dunnage 3,569 10%
Wood (including round sawn, sawn wqadood chips) 5,544 16%
Equipment (including used agricultural machinery &

vehicles); and empty shipping containers 10,739 31%
Tyres 1,786 5%
Personal effects, furniture, crafts, artefacts, hides, fur

skins 4,474 13%

Source: MABNZ

5.6.35 The major impaed items that are fumigated with methyl bromide are
equipment, personal effects (household goods), wood, wood packaging, fresh
fruit and vegetables, and tyres. T2@07figures are broadly comparable on a
proportionate basis to those for 2006shoull be noted that fumigation of
imported goods occurs mainly in transitional facilities around the country.
There are approximately 6,000 transitional facilities some of which may
fumigate only one or two containers per year.

5.6.36 New Zealand cannot easily chanipe requirements for treatment of imports
for pests because to do so may be perceived as imposing a trade barrier. It
should be noted that ISPM ®Specifically states that all solid wood
packaging thicker than 6mm must be treated by either heat oylrbetimide;
thus, methyl bromide is an approved treatment under the International Plant
Protection Convention (IPP@PPC 2006)

5.6.37 Methyl bromide is clearly not used in all cases and no information was found
that could be used to directly link the quantities of methyl bromide used and
the value of the product in order to be able to estimate the value of the use of
methyl bromide. Havever, sufficient information is available to be able to
estimate an order of magnitude for some specific areas.

5.6.38 Examples of how methyl bromide is used for the main import areas are
discussed and analysedAppendix K.

5.6.39 The purpose of fumigation of impged goods with methyl bromide is to reduce
the likelihood of unwanted pests causing damage to New Zealand crops and
natural ecosystemslable5.8 showsestimates of the cost of a range of pests
that have enteredd\Ww Zealand as a result of biosecurity breaches. These costs

2 |SPM 15 is the abbreviated name for the International Standard for Phytosanitary Measures number

15: Guidelines for Regulating Wood Packaging Material in International Trade. Issued under the
International Plant Protdéion Convention (IPPC).
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are highly significant and indicate that where fumigation processes fail the
costs to the country can be very high and can extend over a long period of time.

Table 5.8:  Estimates of impacts for liosecurity breache$'
Total Annual
PV Annual Total PV PV at
Year | Years | PV$m | PV$m rate PV$m PV$m
Red imported fire 2001 23 665.0 74.86 10% 702.68 86.39
ant
Painted apple 2002 20 157.2 18.46 10% 164.46 20.73
moth
Asian Gypsy Moth 2004 41 114.4 11.67 10% 117.41 12.62
Fall web worm 2003 20 35.5 4.17 10% 36.77 4.61
Pine Pitch Canker 2004 35 31.7 3.29 10% 34.69 4.01
White spotted 1997 30 18.6 1.97 10% 20.41 2.42
tussock moth
Total 1076.42 130.79
Average 179.9 21.80

Source: NZIER, 2007.

5.6.40 If methyl bromide were not available for QPS fumigation of imported products
then other fumigation processes or treatments such as heat treatment would
have to be used or developed. Currently, the efficacy of some of these
alternative treatments is either not as good as methyl bromide or is untested.
As discussed in Section 7 belowork is presently underway to develop
alternatives.

5.6.41 The Agency has not attempted to postulate scenarios linking the loss of methyl
bromide as &migant with possible invasions in terms of magnitude of costs
and likelihood of occurrence. However, if methyl bromide were immediately
unavailable and current patterns of imports contindestetwould be
likelihood that a biosecurity pest of somersiigance would be imported. One
possible reaction would be a scaling down of importation of productsasuch
equipment and machinery. Another alternative would be to require the
exporting country to undertake fumigation. Given the importance of the
agricultural production sector it is possible that some products would no longer
be able to be imported, and that there would be other disruption to trade.

5.6.42 If methyl bromide were to be phased out oveapproximateen year period
then it is likely that altenative treatments would be able to be validated so that
disruption of trade would be minimised. A five year time horizon would allow
validation of some alternatives but might result in loss of trade in some areas
for a period of time while alternative mywaches were accepted.

2L This table shows the total present value (PV) cost in dollars of impact, and the same value assessed as

a constant value of impact over the study period. The Annual PV at Mar 07 column shows the
figures adjusted to March 20@i8ing the Consumer Price Index.
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Economic benefits associated with use of methyl bromide for exports

5.6.43 The Table below shows the major exported items fumigated with methyl
bromide in 2006 and 2007. The full table is showAppendix K.

Table 5.9: QPS Methyl bromide use for exports for 2006 and 2007

2006 2007
%age of total %age of total

Types of items treated Amount kg use Amount kg use
Fresh fruit and vegetables 1,727.58 1% 899.631 0%
Wooden packaging materials,
other packaging materials
including cardboard, pallets and
dunnage 4,419.23 3% 8,347.618 4%
Wood (including round sawn, sawn
wood, wood chips) 16,628.31 12% 19,187.775 10%
Whole logs (with or without bark) 105,371.35 4% 154,452.300 80%
Personal effects, furniture, crafts,
artefacts, hides, fur and skins 1,166.08 1% 1,092.620 1%

Source: MABNZ

5.6.44 The Agency has used indicative rather than absolute means to link the amount of
methyl bromide used to the value of the product that it was used on. While
information on the amount of methyl bromide used fonviddial shipments of
particular fruit and vegetables is available, it would be difficult to link this to a
specific value. In addition, as discussed below, methyl bromide is not used on
all shipments, but only for strategic purposes or where it is reboy¢he
importing country. It is easier to link the amount of methyl bromide used to
the value of the product in the case of timber products and specifically whole
logs. For this reason illustrative examples have been used rather than absolute
figures.

5.6.45In 2007, 90% of QPS use of methyl bromide for export purposes was for wood
products with whole logs comprising 8@86the overall totalThis was an
increase over 2006 when the relative figures were 86% and 74% respectively.

5.6.46 If wooden packaging, wood am¢hole logs are excluded, the other major
products are equipment, personal effects and fresh fruit and vegetables.

5.6.47 As for imports, as methyl bromide is not used in all cases and there is limited
information available that links quantities of methyl brdenused and the
value of the productThere is sufficient information available to be able to
estimate an order of magnitude for some specific areas, most notably in the
export log area.

5.6.48 Examples of how methyl bromide is used for the main export areasszussed
and analysed iAppendix K.

5.6.49 In 2007, 80% of the total use of methyl bromide in New Zealaagd for export
of whole logs Therefore the analysis used to support the assessment of
beneficial effects from the use of methyl bromide in the exgeutor
concentrates on this area.
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5.6.50 The highest value timber exports in 2007 were logs to Korea ($310m) and sawn
timber to the United States ($201m). China and India are also important
markets for logs, with the trade expected to increase over théemeyears
At the present time logs exported to India must be fumigated with methyl
bromide prior to export. Logs exported to China use a mixture of methyl
bromide and phosphine, with methyl bromide use decreasing. The United
States does not require methybimide treatment for sawn timber, and for
Korea treatment is carried out Korea upon arrival there.

5.6.51 A recent MAF statisticaleleasé” shows that export log volumes to all major
trading partners, except Japan, increased in the June quarter as comipared
the March quarter. Exports to China for the year ending June 2009 were three
times greater than for the year ending June 2008. In terms of export earnings
for the June quarter the value of logs exported was $290 million which was an
increase of 66%n the March quarter, and up 98% for the year to June. These
values are subject to fluctuations for a range of reasons including variations in
the exchange rate, availability of shipping and forest management. However,
they are indicative of the high wed of the export trade in logs.

5.6.52 In the past few months there has been a significant increase in the number of
logs being shipped to China. The value of logs shipped for the September
quarter was $150 million. Timberlands Managing Director has stated ha
not clear what China is using the wood for, but some indications are that it is
for infrastructure in the centre of China. At the present time China is taking
two-thirds of all New Zealand logs. The Chief Executive of the Forest Industry
Contracbrs Association has welcomed the increase but noted that New
Zealand is competing on price. At the present time our logs are cheaper than
those from Russia but this has occurred because at present Russia is taxing
logs. Another factor from the New Zeathend is that there is pressure on
shipping and ports are stockpiling logs ready to go when a ship is available.
The industry is concerned at the Oboom
and is aware that after the Chinese New Year holiday theisiuzould
change significantly. Similarly, if Russian policies change their logs could
become cheaper

5.6.53 Appendix K includesa case study of expected future exports of logs from the
Marlborough area based on a report by BERtungWai 2008) The main
conclusionfrom this reporis thatin 2007, the Marlborough forest industry had
an output of $418 million, geneted $170million in regional GDP, and
employed almost 1,100 FTEs. This calculation included multiplier effects. At
the present time much of this trade is dependent on methyl bromide since more
than half of the logs harvested from Marlborough forest® gouth Korea
(fumigation in Korea) and India (fumigation in New Zealand). Given the quite
significant changes in markets that have occurred in the past few years
notwithstanding the strong links that Zindia is establishing in Indeage is
little certainty as to where logs from Marlborough will go in the future.

22 nttp:/lwww.maf.govt.nz/mafnet/publications/statistics/forestry/foreptnductiorand-exports/2009
releases/jun09/foresttyadejun09.pdf
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5.6.54 While this analysis has concentrated on the value of the use of methyl bromide
for timber exports, areas such as horticulture are also important and loss of
ability to use methyl bromide witd mean that some markets would be lost
with significant adverse effects on individual growers and the horticultural
industry as a whole. For example, Australia requires that all imports of
tomatoes and capsicum from New Zealand are treated with metinyide.
Appendix K examines some selected horticultural products where methyl
bromide is used strategically by growers to ensure that market access is
retained, and includes a case study.

Summary of assessment of benefits to the market economy

5.6.55 Under the poposed baseline scenario of continued use of methyl bromide and
associated formulations for QPS purposes for the medium term of
approximately ten years there are significant benefits to the market economy.
However, it is important tootethat the benefs must relate directly to the use
of methyl bromide. The marginal benefit or positive effect is the difference
between continued current use and (immediate) unavailability of the substance.
Notwithstanding this provisghe Agency considers that takitrgde in logs
alone, there is major benefit which idikely to occur. Thus the level of
benefit or positive effect isniedium

5.6.56 Considering the scenario of a shorter phase out over approximately a five year
period the size of the benefit associatedsiseated as being less than for
continued use since it is unlikely that the necessary research and negotiations
with trading partners would be able to be completed in that time period and
some trade would be lost at least for the time it would take to letenihese
negotiations and restablish trade. The benefit measured as reduced loss could
therefore be estimated asnor to moderateandlikely leading to dow level of
benefit.
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Overall evaluation of risks, costs and benefits to the market economy

5.6.57

Thefollowing table summarises the adverse and beneficial effects on the
market economy associated with the use of methyl bromide and provides a
preliminary evaluation.

Table5.10  Overall evaluation of risks, costs and benefits to the market economy

Assessmant of adverse | Assessment of positive| Overall evaluation
effects effects
Scenario 1
Baseline scenario Low-negligible Medium Positive effects
(approximately ten outweigh adverse
years continued use) effects
Scenario 2 Positive effects
Phase outof useover Low-negligible Low outweigh adverse
five years effects
Marginal difference
for scenario 2 over nil Reduced benefit
scenario 1
Scenario 3 Adverse effects
Immediate total ban Medium nil outweigh positive
effects

Marginal difference
for scenaio 3 over Increased adverse Reduced benefit

5.6.58

5.6.59

Theseassessmentwe based on limited information and the Agency has be
conservative in terms of estimating the Il benefit and risk/cost.

Since this is a reassessment appbeatthe marginal effects are measured as
the difference between the baseline scenario (continued but decreasing QPS
use in the medium term) the proposed scenarios of short term phaseiset

of over five years and immediate phase out. The benefis#tijoeffects) are
based on reduced loss.

Baseline scenario

5.6.60 Under the proposed baseline scenario of continued use of methyl bromide and

associated formulations for QPS purposes for the medium term of
approximately ten years the adverse effects on theahadonomy resulting

from public reactiorhave been assessed as béagor negligible There are
significant benefits from the continuance of trade. Taking trade in logs alone,
there is anajor benefit which idikely to occur. Thus the level of bertesr
positive effect isnedium

Phase out over five years

5.6.61

Under the scenario of a phase outha use ofnethyl bromide over five years,

the Agency considers that the level of adverse effects on the market economy
resulting from public reaction would lblee same as for the baseline scenario,
i.e.low or negligible Thus the difference or marginal adverse effect is nil.
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5.6.62 The benefits or positive effects are less than for continued use since it is
unlikely that the necessary research and negotiationsradmg partners
would be able to be completed in that time period and some trade would be
lost. The benefit is estimated msnor to moderateandlikely leading to dow
level of benefit.

5.6.63 Thus for this scenarjavhile the positive effects on the marlestonomy
outweigh the adverse effects, there is a reduced benefit when compared with
the baseline scenario.

Immediate phase out

5.6.64 If there were an immediate ban on the use of methyl bromide there would be
highly significant adverse effects on New Zealand exade in a range of
areas (disbenefits) and no beneficial effects on the market ecorgmme of
the loss of benefits could be short to medium term as alternative arrangements
would made such as redirecting of exports, and negotiating new arrangements.
However, this would take time and markets could be lost. There would also be
potentially significant risks to the New Zealand agricultural sector and natural
ecosystems from an increased probability of biosecurity incursion and
consequential loss of pilaction value. Considering the marginal effects or the
difference between continued current use and (immediate) unavailability of the
substance, the Agency considers that the adverse effects on the market
economy outweigh the positive effects.

5.6.65 Adverse efécts under scenario 3 are ieased and benefits are reduced over
scenaridl.

Summary

5.6.66 The adverse effectsn the market econonof the medium term continued use
of methyl bromide (for examplep to ten years) would not be significantly
different to the dverse effects associated with a five year phase out, and the
benefits of retaining methyl bromide for the medium term exceed the benefits
associated with allowing continuedefor only five years.

5.6.67 An immediate ban on use of methyl bromide would hageifitant adverse
effects on the market economy and no benefits.
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5.7
5.7.1

5.7.2

5.7.3

5.7.4

5.7.5

5.7.6

5.7.7

International obligations

Section 6 of the Act requires the Authority to take into account New Zdaland
international obligations. This means that the Authority must weigh the matter
with all others to be considered, balance the matter at issue and show that this
has been done.

Methyl bromide is an ozone depleting substance that is listed under the
Montreal Protocol which aims to phase out production and consumption of all
controlled ses of ozone depleting gases. In N&aland, imports and exports

of methyl bromide are regulated under the Ozone Layer Protection Regulations
1996(New Zealand Government 1996Dhe reqiirements of the Montreal

Proocol have been discussed in Sectian@lAppendix B.

New Zealand last imported methyl bromide for f@RS use in 2007, amb
further importations permittedfor these purposes.

In November 2008, New Zealand representatattended thEighth

Conference of the Parties to the Vienna Convention for the Protection of the
Ozone Layer and the 20th Meeting of the Montreal Protocol on Substances that
Deplete the Ozone Layer (CE&3MOP-20) 2008 and took part in discussions

on theQPS uses of methyl bromide

At this meeting the methyl bromide contact grdlwas charged with making
decisions about critical use nominations and various aspects ofisgR$
methyl bromide. New Zealand does not hold emyent CUEs and,
importantly fa New Zealand, the decision on QPS uses did not include a
capping mechanism to limit consumption as had been earlier proposed.

The UNEP Technical and Economic Assessment Panel established under the
Montreal Protocois prepamg a report on use of methytdmide and

alternatives, based on existing data. This work will be undertaken by the
Panefs Methyl Bromide Technical Options Committee (MBTOC) of which a
New Zealander is a member. The Panel will also consider how new data might
be collected if required

The International Plant Protection Convention (IPPC) is a multilateral treaty
for cooperation on plant protection and health. As part of its role in the
Agreement on the Application of Sanitary and Phytosanitary Measures it
develops and sets interr@ial standards for phytosanitary measures (ISPMs).
One of the important standards is ISPM 15 which includes the use of methyl
bromide for treatment of wood packaging. Because methyl bromide is an
approved treatment under tBanitary and Phytosanitary fegment (SP$J
agreed standard, New Zealand cannot necessarily easily change the
requirements for treatment of imports for pests because to do so may be
perceived as imposing a trade barrier.

23

Chaired by Australia

 The Sanitary and Phytosanitary Agreement (SPS)
how countries can protect the health of their people, animals and plants, while facilitating trade.
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5.7.8 In 2008 the Commission on Phytosanitary Measures (CPM) dewketope
recommendation to be implemented by the IPPC outlining areas for actions and
guidelines to help replace or reduce the use of methyl bromide as a
phytosanitary met hod. This recommendat
use of methyl bromide as a phganitary measure (2008)discussed:

. replacing methyl bromide use;

. reducing methyl bromide use;

. physically reducing methyl bromide emissions; and

. accurately recording methyl bromide use for phytosanitary measures.

5.7.9 This measure was adopted by the IPPCras@mmendation to members
rather than set as a standard because it refers to an international treaty (the
Montreal Protocol). This does not detract from the importance of the
recommendatigrrather itrecognises thaheuse of methyl bromide is a key
pat of the tool kit to prevent the spread of pests between countries and will
remain so until suitable technical and economic alternatives are found.

5.7.10 The methods proposed for replacement phytosanitary measures include use of
other chemicals, application physical treatments, immediate commodity
processing and alternative production methods.

5.7.11 Decreased frequency of treatment and reduced dosages are ways of reducing
methyl bromide use and the need for use should also be considered carefully.

5.7.12 Reduction of enssions may be helped by upgrading facilities, using recapture
and reuse, and improving performance.

5.7.13 The development of internationally consistent methods of recording methyl
bromide use is seen as being important so that a better understanding of
internatonal use can be obtained and consistent approaches to use may be
developed.In this respect, thereforblew Zealand is operating is a manner
consistent withts international obligations, and actively working to reduce use
of methyl bromide for QPS purpes.

5.7.14 Reporting is an important aspect of the Montreal Protocol. In New Zealand,
the Ministry of Economic Development (MED) is responsible for reporting
consumption of QPS methyl bromide to the Ozone Secretariat, granting
permit<® to import methyl bromidéo replace that used for legitimate QPS
purposes’ In 2008 MED reported to the Ozone Secretariat that New Zealand
had imported 289 tonnes of methyl bromide and exported 0.6 tonnes.

5.7.15 The Ministers of Commerce and the Environment jointly report to Paniiame
annually on the operations of the Ozone Layer Protection Act, including data
on the annual decreases in imports and use of methyl bromide.

% http://74.125.155.132/custom?g=cache:Qpal y3QTPAJ:0zone.unep.org/Meeting Documents/
oewq/28oewqg/ OEWE8-INF4.pdf+recommendation+methyl+bromide+2008&cd=2&hl=en&ct
=clnk

http://www.med.govt.nz/templates/MultipageDocumentPage 12349.aspx
In 2006 177 annes of methyl bromide were used for QPS purposes and in 2007, 227 tonnes.

26

27
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5.7.16 In summaryNew Zealand is operating a manner consistent witts
international obligations, and actively warg to reduce use of methyl
bromide for QPS purpose3his conclusion is based on the following
considerations, that:

New Zealand is meeting its reporting requirements under the Protocol;
New Zealand does not intend to apply for any further CUEs;

New Zeahnd industry is actively looking for alternatives for methyl
bromide for QPS purposes; and

New Zealand industry is exploring and implementing recapture
technologies that will reduce the amount of methyl bromide used.
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SECTION SIX T MANAGING THE ADVERSE
EFFECTS OF METHYL BRO MIDE

6.1 Introduction

6.1.1 Under the HSNO Act, the Authority sets controls on a hazardous substance at
the time of i1its approval. Met hyl br omi
the Act by means of the Hazardous Substances (Fumigants) Tidoster
2004 when it was classified as discussed above and HSNO controls applied for
the first time. These controls are set out in fulppendix G.

6.1.2 Controls imposed under the HSNO Act are only part of the overall controls
regime for methyl bromide. These of the fumigant is also subject to
workplace health and safety provisions contained in the HSE Act and
registration conditions placed on it under the ACVM Act. The release of
methyl bromide into the air is also subject to the RMA.

6.1.3 The HSNO controlsan be broken down into those controls that manage the
hazardous properties of the substance and those that manage the lifecycle of the
substance.

6.1.4 The risk assessments that have been carried out assume tHaNGeAct
controls as well as those imposedder other legislatiorgre in place. In this
section, the need for modification of these controls or the need to apply
additional controls is discussed.

6.2 Identification of risk management (control) options
Physicalhazards

6.2.1 Methyl bromide is a flammable gdclass 2.1.1B). The HSNO controls aimed
at preventing unintentional ignition of the substance include the need for a
location test certificate when more than 100 kg is stored or used in one
location. The test certificate will certify that segregatiorzandous atmosphere
zone and emergency management requirements are met.

6.2.2 The Hazardous Substances (Compressed Gasses) Regulations 2004 require that
the cylinders used to hold methyl bromide must meet certain standards and are
fit for purpose.

6.2.3 The Hazardousubstances (Classes 6, 8 and 9 Controls) Regulations 2001
require that equipment used to handle methyl bromide should ensure leakage or
spillage should not occur.

6.2.4 The Agency considers that these controls adequately manage the risks
associated with the flamability of methyl bromide and that no additional
controls are required.
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Risks to human health

Operators

6.2.5 The key controls relating to the health and safety of oper@dtorggation
staff) are:

. that the equipment used to handle methyl bromide should deslege
or spillage should not occur;
. for protective clothing and equipmem{EandRPE);

. that any quantity of methyl bromide must be under the control of an
approved handler;

. that a person has a controlled substances licence (CSL) to possess methyl
bromide;

. to ensure proper ventilation of the fumigation area;
. for emergency response plaasd
. for compliance witta Workplace Exposure Standard (WES)
6.2.6 Theprocedures for safe fumigation are well established and have been the

subject of Codes of Practicach as the HSNO approved Code of Practice (the
PMANZ Code referred to above).

Workplace exposure standards (WESSs)

6.2.7 The current WES values for methyl bromide as set by DoL are set out in Table
6.1.

Table 6.1 Current WES values for methyl bromide

WES-TWA WES-STEL (15 mins)*
Methyl bromide 5 ppm (skin)
19 mg/ni

" No WESSTEL for methyl bromide has been established, but the general excursion limit of
three times the WESWA applies, 15 ppm equivalent to 59 mg/m

6.2.8 WES levels are set to provide guidancetmmaximum concentration of a
hazardous substance that is acceptable to prevent adverse health effects to
workers in the workplace. The underlying philosophy of a WES is that it
represents a level considered to be safe for most people exposed arehtepres
the average level of exposure over an 8 hour day (time weighted average or
TWA). Some people will exhibit symptoms at lower levels because of
individual susceptibility. It is prudent therefdteatall steps should be taken to
keep exposurelevelsa | ow as practicabl e. Wher e a
methyl bromide) this requires the wearing?#Eto prevent skin exposure to
the chemical as well &PE

6.2.9 A WESSTEL (and, when no WESTEL is set, the general excursion limit) is
a short term expose level which is the exposure standard applying to any 15
minute period in the working day that should not be exceeded. Such
excursions must not result in the WHE®/A being exceeded over the 8 hour
period.
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6.2.10

6.2.11

During 2008/9, DoL has been consulting on gops®ed revision to the current
WES value for methyl bromide from 5 ppm t@am (seeAppendix T). DoL
recognises that the lowering of the TWA is a conservative approach based on
overseas levelset followingthe observation of mild irritation in rats to &VA

of 5 ppm over 29 months.

At this stage,lte Agency does not propose, in this application, a revditme
WES value.However, the Agency is likely to recommend adoption of any
revised WES value proposed by DoLhe Agency will update the Authority
onceDoL has advisedf the outcome of its consultation and its
recommendation for setting a WES value for methyl bronitde currently
anticipated that this will be within the likely timeframe for considering this
reassessment.

Bystanders occupational

6.2.12

6.2.13

The key controls relating to the health and safety of occupational bystanders
are:

. that the equipment used to handle methyl bromide should ensure leakage
or spillage does not occur;

. that any quantity of methyl bromide must be under the control of an
appoved handler;

. that a person has a CSL to possess methyl bromide;
. for emergency response plans;

. for notification of intended fumigation;

. to ensure proper ventilation of the fumigation assal

. for compliance witta WES

The Agencys risk assessment (sBection5) indicates that the risks to
occupational bystanders aregligiblewith the current controls in place.
Accordingly, additional controls are not proposedoccupational bystanders.

Bystanders non-occupational

6.2.14

The key controls relating to thealth and safety of nemccupational
bystanders are:

. that the equipment used to handle methyl bromide should ensure leakage
or spillage should not occur;

. that any quantity of methyl bromide must be under the control of an
approved handler;

. that a personds aCSLto possess methyl bromide;

. for emergency response plans;

. for notification of intended fumigation;

. to ensure proper ventilation of the fumigation aessal
. for compliance withtolerable exposure limits (TELS).
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Tolerable Exposure Limits (TELS)

6.2.15 TELsare established to protect members of the public-Guoapational
bystanders).

6.2.16 The TEL currently set under HSN©r methyl bromide i©.005mg/n? (which
equates to 0.0013 ppmAn amendment by the Authority under section 67A of
the Act made it clear thiis achronic level and the Agency interprets it as an
annual average. Nevertheless, the value is derived on the basis that a person
exposed to no more that the chronic TEL for a lifetime would not suffer
adverse health effects.

6.2.17 The release of methyl dbmide from fumigation operations is variable with a
high initial concentration likely from ventilating under cover fumigations while
releases from shipsdé holds wilhe extend
Agency considexit desirable toputinplace i d u al oObothacigetardmn o f
chronicTELsto protect bystanders.

6.2.18 The Agency is proposing aliour TEL and a 24hour TEL, both of which
apply simultaneously, to assess acute exposures. The Agency also proposes
the current chronic TEL is retained teseass long term exposurés.

6.2.19 The hour TEL has been based on the California EPA acute reference
exposure level (REL{California EPA 1999) It is derived from human
exposure and effect data and is intended to protect people from mild adverse
(central nervous system) effects (anorexia, nausea, headache) froiteshort
exposure.

6.2.20 The 24hour TEL has been based on the US EPA derivation as set out by
Edwards ilMAppendix D, and is derived to provide protection from
developmental toxicity found in rafli studies.

6.2.21 The (current) chronic TEL has been based on the US EPA derivation as set out
by Edwards imMppendix D and is derived to provide protection from effects
on nasal tissue (in rats) following chronic exposure.

6.2.22 The Agency, therefore, recommends ddaeption of the TELset out in the

table below.
Table 6.2: Recommended TELSs for methyl bromide
TEL (chronic) TEL (acute)- 24 hour TEL (acute) - 1 hour
average
0.005 mg/m 1.3 mg/m 3.9 mg/
1.3 ppb 333 ppb 1000 ppb
0.0013 ppm 0.333 ppm 1 ppm

% |n Appendix D Edwards proposes various reference concentrations for 8 hour/day exposures of

occupationally exposed persons. These are comparable with the WES values,s1ot TEL
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Monitoring

6.2.23 In recognition of the fact that some bystanders may live in an area which, on
some occasions, is downwind of a fumigation area, the Agency expects that the
locations selected by companies for carrying out fumigation will take
appropriateaccount othe following factors in order to minimise aagtual or
potentialexposureof non-occupationabystanders:

. the location and proximity of the site (and its locgldgraphy) in
relation to the nearest residential locations, and workplaces (i.e. avoid
places where bystanders are likely to be for an extended period); and

. the prevailing wind direction (selecting a fumigation location where the
prevailing wind direction is not toward a potentially exposed population

6.224 The same appr oach slassas bfthystandepsiwko ntayobe i s p e ¢
passing through an area, for example, in a camper van parked overnight near a
port or onboard a yacht moored nearby.

6.2.25 The Agency considers that appropriate air quality monitoring must be carried
out for all types of fumiga&bn to ensure that potential exposures are below the
recommended acute and chronic TELs. Monitoring of shipping container,
tarpaulin enclosure and ship hold fumigations should adhere to the eventual
final version of the STIMBR Methyl Bromidie Ambient Air Monitoring
Protocol. This protocol has been prepared for the purposes of monitoring
concentrations of methyl bromide around fumigation sites. It provides those
carrying out fumigations with clear guidance about appropriate sampling
methodologies. Samplnmethodologies must consider the amount of methyl
bromide used, the weather conditions (wind speeds and directions; inversion
layers and atmospheric stability) and terrdine Agency notes that, for sites
with complicated geography and weather conditidims Protocol recommends
that specialist help should be obtained in selecting appropriate monitoring sites.

6.2.26 Monitoring devices must be located appropriately at a downwind position
where thenon-occupationabystander might be exposed and the measurements
made to cover the period when detectable concentrations of methyl bromide
are likely to be present. Monitoring needs to be maintained until methyl
bromide gas levels are no longer detectable. The results of such monitoring
should be kept by those condugtithe fumigation and should be available
upon request to any appropriate regulatory agencies.

Buffer zones

6.2.27 Dr Gr a h a m®@pgpendielslmwsthow nonitored concentrations of
methyl bromide decrease with increasing distance away from the location of
the ventilation site. Methyl bromide concentrations were found to be below the
recommended acute and chronic TEL values 100m from the fumigation of
shipsdéd holds (apart from one exception
value (see section 5.2.23.9.cJor fumigations of logs under tarpaulins
concentrations were below the acute and chronic TELs at 50m from the
ventilation site. Fumigation of containers was shown to produce lower
concentrations of methyl bromide than other methods and at 25m,
concentations were shown to be below both the acute and chronic TEL.
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6.2.28 Wherever possible every effort should be made to increase the downwind
distance between where the ventilation is occurring and the location of
potentialnonoccupational bystanders. The Agenthereforeconsiderghat
the following minimum buffer zones (tlwnwinddistance between the
ventilation release location and any ragtupational bystandeshould be
adhered tavhen ventilation occurs

Table 6.3 Proposed buffer zones for methyl branide fumigation

Situation Buffer zone

Shipés hold (greater t h{100m

Shipoés hold (less than |50m

Logs/timber under covers outdoors and indoors 50m
(without recapture technology)

Shipping containers 25m

6.2.29 Non-occupationabystanders include not just residentiatupiersbut also
persons who may be temporarily present in a location, for example, people
walking on footpaths or those bystanders referreskeiction6.2.24, but they
are not intended to apply to occupationaltagsgers

6.2.30 The buffer zone distance useulistbe recorded for all fumigations using the
site evaluation form in Appendix A of the STIMB®RonitoringProtocol
(which requires that the site location details and prevailing wind direction are
recorded). This irfrmation should be kept by those conducting the fumigation
and should be available to be provided upon requesgigmpriateegulatory
agendes

6.2.31 The buffer zones

. only apply if there are potential n@mtcupational bystanders in the
downwind directionard

. do notapply where recapture technology is being used.

6.2.32 The buffer zones have been based on data which were not specifically collected
for this purpose. The Agency therefore seeks, as part of the submissions on this
reassessment, any information whiclwh that either different sized buffer
zones or alternative controls (for example, staged venting of ship holds) could
provide the same level of protection for reccupational bystanders.

Personal Protective Equipment (including Respiratory Protectiveufmnent)

6.2.33 When workers are carrying out fumigations with methyl bromide the use of
suitable PPE is required. However, standard PPBtisonsidered satisfactory
as clothing including rubber can be penetrated by methyl bromide liquid and
gas. ThePMANZ Code recommends the wearing of work boots, but sthtds
gloves and overalls are not requiredalffostateghat,if overalls are worn,
they should be light and permeable.

6.2.34 Face protection will usually be incorporated in the RPE (a full face mask), but
if not, goggles or a face shield should be worn, when handling methyl bromide
liquid.
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6.2.35

6.2.36

6.2.37

The Code also includes information on the most suitable RPE to use for methyl
bromide. In Table 6.1,he Agencyhasdefined more precisely the

circumstances in which ddfent types of RPE must be worn to protect workers
from the adverse effects afethyl bromide.

General advice relating to the use of RPE, is set out in the guidance from the
DoL guidancegDepartment of Labour 1999)t is essenél to ensureghat the
RPE

. is agood fit;

. is well maintainedand

. is safely stored.

Dol includes a discussion of respiratory protection factors which can be used
to provide guidance on the selection of suitable RPE. The guidance does not

specifically disaiss use of RPE for methyl bromide fumigation. The following
describe briefly the two major options for RPE.

Self contained breathing apparatus, SCBA

6.2.38

6.2.39

6.2.40

6.2.41

ForAidangeroud methyl bromide concentrations the only safe RPE to use is
self contained breathing apparst(SCBA). This supplies the wearer with a
supply of clean air under positive pressure. SCBA must be used by operators
whenever they are entering a fumigated spaceNiingigation area®), such as

a building, or a ship or ship hold. Such a space mayntain a methyl

bromide concentratioat levelswell in excess of the WES values, indeed it

may be Immediately Dangerous to Life and Health (IDLH). The US NIOSH
IDLH limit for methyl bromide is 250 pprfAgency for Toxic Substances and
Disease Registry 2007)

This is particularly important for enclosed spaces, particularly lower areas such
as shijgs holds, because methyl bromide is heavier than air. Not only gln hi
concentrations of methyl bromide accumulate in such areas, but it is also
possible that air could be displaced leaving an atmosphere containing an
insufficient concentration of oxygen to support life. In such an atmosphere an
air purifying resjrator is completely inadequate which is why SCBA is

required.

DoL recommends that SCBA equipment is only used by specially trained and
experienced staff. Therefore, the Agency concludes thatumoigation staff

(such as seamen and cargo handlers) should metjb&ged to wear such
equipment to assist in ventilation procedures, unless they have been suitably
trained. The PMANZ Codef Practicg(2.2.14.4) refers to crew members
assisting with fumigations and using PPE including RPE, and notes that if they
are waking in areas requiring SCBA they have to fulfil these requirements.
Otherwise, crew members should be outside the buffer zones established.

The PMANZ Code also refers to supplied air respirators, which provides the
wearer with a positive pressure souotelean air from a remote source using

a supply line and external pump. The DoL 2004 document indicates that when
using a supplied air system in an area where the atmosphere exceeds the IDLH

29

The area being fumigated (where the methyl bromide levels are likely to b§lPMANZ Code)
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limit, a back up SCBA supply must be available for emergendias. Agency
considers this would be the case if entering a fumigation area and concludes
that SCBA is likely to be the preferred option.

Air purifying respirators

6.2.42 An air purifying respirator using canisters which absorb methyl bromide out of
the inhaled & is not suitable as a means of protection in high concentrations of
methyl bromideébecause, if the device fails, the wearer would be exposed to a
dangerous concentration of gas. Howesach respiratory protection would be
sufficient within the risk a@® around tarpaulin fumigations and shipping
container fumigatiosto protect the wearer from fugitive emissions.

6.2.43 The appropriate type will be class AX filter for organic gas with a boiling point
of less than 65°C Colour Code: Brown. Alternatively, a sjodfdter for
met hyl bromide marked AMBO can be wused.
replacement of filters at least after 8 hours, but sooner depending on
concentration of the gas.

6.2.44 Itis good practice to use a full face respirator for methyl bromide, as this
provides greater protection for the face to protect the eyes whenever handling
methyl bromide.

6.2.45 Particular care is needed in relation to replacement of filters, due to the high
odour threshold for methyl bromide, such that the person cannot rely on odour
to detect the gas when the filter capacity has been exceeded. (This also means
that if there is any doubt about the concentrations of methyl bromide present,
SCBA should be worn, as the PMANZ Code recommends.)

6.2.46 The restriction on the use byly trained and gxerienced staff does not apply
to the use of air purifying respirators in areas with a lower hazard, nevertheless,
some training and supervision is necessary.

6.2.47 The Agencynotes thathe followingrepresentgbest practicein relation to
RPE requirement®f methyl bromide fumigation operations, but does not
propose to mandate these requirembgta/ay of a formal control. Instead it
recommends the use of the relevant RPE during stated operations.

Table 6.4 RPE Requirements for using methyl bromide

Operation RPE recommended as best practice

Ship&s holds and inside buildings (including under tarpaulins)

Release of gas into a fumigation area SCBA

Entry to the fumigation area during fumigatiory SCBA

Checking for gas concentration after ventilatiq¢ SCBA
Checking of load to complete ventilation SCBA

Standing guard at point of entry (edge of risk | None. SCBA musbeavailable for
area) during fumigation operator

Standing guard at point of entry (edge of risk | SCBA
area) during ventilation

%0 The area outside the fumigation area which is defined by the fumigation operator as being an area in

which unauthorised persons may not be uh#lfumigation has been completed
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Operation RPE recommended as best practice

Monitoring downwind Air purifying (only inside risk area)

Under tarpaulins (outside, including logs and SCs)

Release of gas into a fumigation area SCBA

Checking for leaks and taping up of gaps SCBA

I nside the dAri sk ar e]Airpurifying

Removal of tarpaulins SCBA

Checkirg for gas concentration after ventilatio| Air purifying

Monitoring downwind Air purifying (only in inside risk area)

Shipping containers

Release of gas into a SC Air purifying

Checking for leaks Air purifying

Opening vents for ventilation and chengigas | Air purifying
concentration

Fumigation cells

Release of gas into a fumigation area None, unless SC being used wlzén
purifying

Checking for leaks (if a shipping containers is| Air purifying

being used)

Ventilation None if automated, but air gtying for
use of SC.

Other potential control options

6.2.48

The Agency hasonsideredx number of risk management options that could
potentiallymanagehe risks to human healthhese are:

. an obligation to obtaia permission for the use of methyl bromide;

. prior notification to the community;

. requiring the use of chloropicrior a similar type of substances a
stenching agent;

. specifying time of day/night for fumigating; and
. requiring venting of shigholds offshore.

Permissions

6.2.49

6.2.50

6.2.51

Under section 95A of thAct, the Authority may make the approval of a
hazardous substance subject to an obligatimbtain a separafgrmission
before using the substance

If such arobligation was applied to methyl bromide, potential users would
need to apply to the Authoyitor its delegate, for permission to use it. This
would enable sitspecific(local) conditions to be placed on the use of methyl
bromide.

However, under the RMA, Regional Air Plans may reqtheg¢resource
consents be obtained for fumigation; othetsfsas that at Nelson), may allow
fumigation without obtaining resource consent but only in accordance with
certain standards.
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6.2.52

6.2.53

Also section 142 of the Act permits regional councils to impose more stringent
requirements on the storage, use, disposabosportation of hazardous
substances than under HSNO, whiere considered necessary for the purposes
of the RMA.

Under section 77A(4), the Authority must be satisfied that the imposition of a
permission requirement would be more effective than othdratenn terms of

its effect on the management, use, and risks of methyl brorkioeever, the
human healthisk assessment (Sectior2pindicates thatise in accordance

with existing controls resudtin negligible effects.Thereforejt is the

A g e n gignwdhatthere is nqustificationfor imposing such an additional
controlunder section 77A.

Notification to the community

6.2.54

6.2.55

6.2.56

TheexistingHSNO controlsrequire notification of any fumigation procedure
to be made to the New Zealand Fire Service, the penscharge of the place
where the fumigation is undertaken andlevantPort or Airport Authority.

Regional Council Air Plans and local Codes of Practice also provide a range of
notification controls and signage controls to provide the community with
information and choice about exposure to methyl bromide.

As the human health risk assessment (Sectionidd®)atesthatuse in
accordance witlexisting controls resudtin negligible effectsthe Agency
considers thathe current notification arrangentsrare effective anfiirther
notification requirements need not be specified under the HSNO Act.

Chloropicrin as a stenching agent

6.2.57

6.2.58

6.2.59

The traditional stenching agent which has sometimes been added to methyl
bromide is chloropicrin. For soil sterilisationhigh was the main use of
methyl bromide worldvide, and is still in some places, chloropicrin can
contribute to the sterilisation action, since it has high toxicity to plants and
nematodes, even at low concentrations. This type of fumigation also carries
much higher risk of human exposure, since it is often carried out in places
without access restrictions, andder less stringent controls. Thus, the
warning the mixture provides can be advantageous for this work. Use of
methyl bromide for soil steriliseon has nowceased completely.

With regard to quarantine purposes for which methyl bromide is used in New
Zealand, the Agency notes that the standards to which the work is done take
account only of the methyl bromide contefitius, if the fumigant coatns
chloropicrin, the total quantity used must be increased to retain the required
amount of methyl bromideAdditionally, chloropicrin is unsuitable for some
products, including fruit and vegetables, personal effects, machinery and
packaging.Thus, theonly purpose which the chloropicrin can serve is as a
warning.

The usual form of the mixture is 98% methyl bromide: 2% chloropicFime
proportion of chloropicrin which can be added to form a mixture is limited in
practice by the fact that it is liqiiiat all normal ambient temperatures, while
methyl bromide is gaseous under fumigation conditions.
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6.2.60 The Agency understands that the odour threshold for chloropicrin is 1.1 ppm
(of chloropicrin alone)This is in the potentially hazardous range and ths, th
warning comes too late for the levels of exposure acceptable in quarantine
work.

6.2.61 One of the major advantages of methyl bromide is the rapidity of its dispersal.
Normally, concentrations of methyl bromide released from the fumigation
of rows of logs wil be within safe limits, and oftemelow detectable levels,
within minutes of uncovering. But because of its much higher boiling point
(112 degrees C), chloropicnmaypersist on the fumigated product, leaving a
residual irritantvhich canremain for adnger period of time Thus, as far as
the methyl bromide component is concerned, the warning not only arrives late,
but the danger it suggests (from methyl bromide) may well be long gone.

6.2.62 Furthermore, the curreRVES valuefor chloropicrin is 0.1 ppm, avne fiftieth
of that of methyl bromideSo the odour detection threshold stated by the
manufacturer is about eleven times the WES. Because the chloropicrin itself
lingers, so does the potential hazard it presents.

6.2.63 The Agency considers that the monitormgthods now available and in
regular use at all fumigation sites can detect methyl bromide at far lower
concentrations than those neededdetection of the 98:2 mixture by smell.
PID instruments, for examplean detect concentrations@fLppm, whichs
well under 1% of thapossibleby smell. Thus, they can warn well in advance
of the danger.They also provide very precise measure of the concentration
variations in real timelnstruments of this type are now routinely used by not
only the fumigabrs,but alsoby other groups working near fumigation sites.

6.2.64 The Agency considers the use of chloropiesnastenching agent to be
inappropriate However, the Agency would value input from users on whether
it would be feasible to use any other substasca stenching agent.

Specify time of day/night for operations

6.2.65 The Agency understands that some ports have restrictions on the timing of
ventilation so that it occurs outside normal working hours when occupational
bystanders are unlikely to be present @gample, at night).

6.2.66 However, for ports that are in the vicinity of residential areas, the risks to
residential bystanders would be increased as more people would be in their
homes and could be sleeping. In addition, atmospheric conditions at night
mightbe less conducive for rapid dispersion of methyl bromide than day time
conditions.

6.2.67 Accordingly, the Agency does not consider that a HSNO control requiring
fumigation to only be carried out at night time to be warranted.

Require ships to vent holds offskor

6.2.68 AsnotedinDr Gr aRewdem 0fshe Monitoring Reporté\ppendix 1), the
guantities of methyl bromide used for treatment of logs inside &Ghipds are
usually much greater than for other methods. However, the rates of release
from hold ventilation an be controlled, to some extent, by a staged approach
to opening the holds. Thus the likelihood of workers or bystanders being
exposed to a high concentration of methyl bromide can be minimised.
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6.2.69 Accordingly, the Agency does not consider that a HSNO cbrequiring
ventilation of holds offshore to be warranted.

Environment

6.2.70 As aresult of its assessment of the risks to the environment, the Agency
considers that normal use as space fumigant of methyl bromide will not result
in direct exposure of plantsrtestrial or aquatic organisms. Therefore the
direct risks to the environment will megligible There are benefits to the
environment and ecosystems from continued use of methyl bromide in the
medium term to avoid the introduction of damaging pestshase are not able
to be measured directly.

6.2.71 The Agency has identified a number of risk management options that could
potentially ensure that the risks to the environment are negligible. These are:

. Environmental User Charges; and
. Transferable permits.

Environmental User Charges

6.2.72 Section 96 of the Act allows the Authority to report to the Minister on the
possibility of the application of an environmental user charge where the
Authority considers that such a charge (or charges) would bieetfestive
and reslt in the reduction of likely adverse effects similar to that which would
be achieved by controls under sections 77, 77A and 77B of the Act.

6.2.73 In this instance there is no evidence of the availability of environmental user
charges that would achieve suchesult.

Transferrable permits

6.2.74 Section 88 of the Act allows the Authority to recommend to the Minister for
the Environment that a transferable permit scheme be established for any
hazardous substance where the Authority is satisfied that such a peeniesch
would be costeffective and result in the reduction of likely adverse effects
similar to that which would be achieved by controls under sections 77, 77A and
77B of the Act.

6.2.75 Transferable permits are established by regulation and may specify the amount
of substance available for importation in any specified period of time or a
method for determining that amount.

6.2.76 The Agency notes that, under the Ozone Layer Protection Regulatiohs 199
methyl bromide may be imported into New Zealand under the authority of
eithe®
(@) A base year permit under regulati®of the regulations; or

(b) A quarantine and prshpment permit under regulatiahof the
regulationsy

granted by the Minister for the Environm&nt

31 Regulation 5(2)
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6.2.77 As the importation of methyl bromide is already strictly controlled, the Agency
does not consider a transferable permit scheme under the Act neesssay
risks are adequately managed by other controls.

Reassessment ofethyl bromide application November 2009 Paged4



SECTION SEVEN T ALTERNATIVES TO METH YL
BROMIDE

7.1 Intr oduction

7.1.1 Asdiscussed in the assessment of risks to the market economy, it is important
to ensure that exports arrive at their destination marketgngest Similarly,
from a biosecurity viewpoint, it is important that pests are prevented from
entering he country via imported goods.

7.1.2 Areport from the Methyl Bromide Technical Options Committee under the
Montreal Protoco(MBTOC 2007)provides a comprehensive rew of
alternatives methods of treatment to methyl bromide for QPS applications.

7.1.3 The International Plant Protection Convention (IPPC) recommendation
ARepl acement or Reduction of the use of
measur e ( 200 8)teeatrnenta thah may Ise cansideredsahd o
validated as alternatives to methyl bromide and that are currently registered in
at least one country.

7.1.4 MAFBNZ has identified potential replacements for methyl bromide (see matrix
in Appendix N). MAFBNZG conclusions that there are a range of options
that, while potentially effective as specific commodity treatments, do not
provide a wholesale replacement for methyl bromide.

7.1.5 MAFBNZ has also noted that timeframes for research into these treatments
range from 12 yeas and upwards. These timeframes are for the initial
research and confirmation for domestic use (subject to various regulatory
approvals).

7.1.6 However, obtaining agreement with averseas trading partnir a non
methyl bromide treatment caakemanyyearsof negotiation, as shown by the
current negotiations with India to accept phosphine treatment of export logs.
After three yearsphosphinas still to beaccepted by India as an alternative to
methyl bromide.

7.1.7 The main alternatives (chemical and physiéad)eplacing methyl bromide
are discussed belowVhere possible, the Agency has evaluated these
alternatives by reference to the following criteria, namely the extent to which
they are:

costeffective;

of the same (or better) efficacy;

safe and easy tcsa;

harmless to the commodity; and

environmentally benign (i.e. not an ozone depleting substance (ODS) or
have global warming potential (GWP)).
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7.2 Chemical Alternatives

7.2.1 The hazardous properties betmainchemicaldor replacing mehyl bromide
are summased in Table 7.1. Further discussion on these chemicals appears in

the following paragraphs.
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Table 7.1: Summary table of hazardous properties of alternative chemicals

Active Human Toxicity Environmental Toxicity Bio accumulative | Rapidly Comment

ingredient degradable

Methyl bromide | 6.1Ci acutely toxic (oral) 9.1A7 very ecotoxic in no no Also ODS
6.1Bi acutely toxic (inhalation) aquatic environment
8.2C, 8.34 -Corrosive to skin and eyeq 9-2D i slightly harmfulin soil
6.6B1 suspected human mutagen environment ] ]
6.8B1 suspected 9.3B1 ecotoxic to terrestrial

: P . vertebrates
reproductive/developmental toxicant
6.9A7 systemic target organ toxint
(inhalation)

Carbonyl 6.1acute toxicity(oral) ND 9.1Di slightly harmful no yes Less toxic to people and the

sulphide 6.1Ci acutely toxic (inhalation) ecotoxic in aquatic environment.
6.3A, 6.4K i skin and eye irritant environment Yet to be assessed by ERMA NZ

. 9.2A7 very ecotoxic in soil as a fumigant
6.8Bi suspected ) i )
reproductive/developmental toxicant | 9-3BT ecotoxic to terrestrial
. ; . vertebrates
6.9A1 systemic target organ toxicant
(inhalation)

Ethyl formate 6.1D - acutely toxic (oral) 9.3Ci harmful to terrestrial | no yes One formulation containing ethyl
6.1Di acutely toxic (inhalation) vertebraes formate (Vapormate, approval
6.3B1 mild skin irritant code HSR001655) is approved fg

e o use in NZ as a fumigant.
6.4AT eye initant Mild human toxicity and
environmental effects
Suitable for use with fresh
produce.

Methyl iodide 6.1C - acutely toxic (oral) 9.1A7 very ecotoxic in no yes Formulations containing methyl
6.1E acute toxicity (dermal) aquatic environment iodide are currentlyding assesse
6.10 acutely toxic (inhalation) 9.2A1T very ecotoxic in soil by ERMA NZ for approvaias a

soil fumigant(application number
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Active Human Toxicity Environmental Toxicity Bio accumulative | Rapidly Comment
ingredient degradable
6.3Ai skin irritant 9.3Bi ecotoxic to terrestrial HSR07095)
8.3A-Corrosive to eyes vertebrates Less acutely toxic than methyl
6.7B1 suspected human carcinogen bromide
6.8Bi suspected Has a potential carcinogenic effe
reproductive/developmental toxicant
6.9A1 systemic target organ toxicant
(inhalation)
Methyl 6.1C- acutely toxic (oral) 9.1A7 very ecotoxic in no no Not approvedor use as a
isothiocyanate 6.1A- acute toxicity (dermal) aquatic environment fumigantin NZ
6.1Bi acutely toxic (inhalation) 9.2Ci ecotoxic in soil Highly corrosive to skin and eyes
8.2B, 8.3A-Corrosive to skin and eyes| 9-3Bi ecotoxic to terrestrial
6.5B1 contact sensitiser vertebrates Similar acutedxicity to methyl
6.9A 1 systemic target organ toxicant bromide
(inhalation)
Phosphine 6.1acute toxicity(oral) ND 9.1A7 very ecotoxic in ND** ND A number of formulations
6.1A1 acutely toxic (inhalation) aquatic environment containing phosphine (or which
6.4A1 eye irritant 9.3Ai very ecotoxic to relegse phosphine) are approved
6.9A7 systemic target organ toxicant terrestrial verterates fumigants.
(iﬁhalation) 9.4AT very ecotoxic to More acutely toxic to humans tha
terrestrial vertebrates methyl bromide
Sulphuryl 6.1C1 acutely toxic ¢ral) 9.3B1 ecotoxic to terrestrial | ND ND Has not been asssed by ERMA
fluoride 6.1Ci acutely toxic vertebrates NZ as a fumigant
(inhalation) Less acutely toxic than methyl
6.3B7 mild skin irritant bromide
6.4A7T eye irritant Similar level of chronic effects
6.8B7 suspected (but not mutagenic)
reproductive/developmental toxicant High GlobalWarming Potential
6.9A1 systemic target organ toxicant
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Active Human Toxicity Environmental Toxicity Bio accumulative | Rapidly Comment
ingredient degradable

(inhalation)

Ethanedinitrile 6.1acute toxicity(oral) ND ND Has not been assessed by ERM/
6.1B7 acutely toxic (inhalation) NZ as a fumigant
6.4A1 eye irritant Similar acute toxicity to methyl

6.9A T systemic target organ toxicant bromide.
(inhalation)

" The classifications given are for the pure fumigaut the formulated produst Where sulzlasses are réad A, B. C etc. As the most toxic category, B the next, etc.
[with the exception in this list of 6.5B, in which case the 6.5B represents contact sensitisation].

* ND 71 insufficient data to classify

# Skin and eye corrosivity classifications (8.2 ar®) &re more severe effects than skin and eye irritation (6.3 and 6.4).
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Phosphine

7.2.1

71.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.2.7

7.2.8

Two substances containing phosphine are@pgat for use akimigansin
New Zealand under the HSNO Adaé containing 20 g/kg phosphji¢SNO
approval: HSR001632; and @¢Gas01HSNO approval: HSR007629). The
controls relating to fumigants, as set out in the Hazardous Substances
(Fumigants) Transfer Noti¢e apply to these substances.

Phosphine is highly toxic to humans. When inhaled it targets the liver, kidneys
and lungs. Fatalities can occur days and weeks after the acute exposure.

Phosphine is typically produced in the reaction of aluminium or magnesium
phosphide with waterThere are some formulations of phosphine available in
cylinders as technical grade, puremyessed gas or diluted with @0l'he gas

is highly toxic to insects and has remarkable penetration afSigiers 2003)
Because of the relationshiptlbeen respiration and efficacy, the egg and pupal
stages of insects are generally more tolerant than larval and adult stages.
Phosphine is generally ineffective against fungi infesting tinffld&TOC

2007)

Considerable efficacy data has been developed in support of phosphine as a
methyl bromide alternativéSpiers2003) Plant and Food Research
(Wimalaratne, van Epenhuijsen et al. 2008ye also fumigated pine logs

infested with SirexQirexnoctillo) wasp larvae with phosphindhe results

showed that phosphine is probably unsuited to control ek $irfresh logs
because an unacceptable large number of live Sirex wasp larvae survived after
phosphine fumigation.

Phosphine is not an ozone depleting substance and has been accepted by China
for treatment ofogs in shi@ holds but not by India or Malsia.

One of the major disadvantages of phosphine when compared to methyl
bromide is the long exposure time (up to 10 days) required, but this can be
overcome by applying the phosphine in transit, for exanple®gs carried in
shipGs holds.

Plant & FoodResearct{Wimalaratne, van Epenhuijsen et al. 200&)ried out

a laboratory trial to test the efficacy of phosphine to control burnt pine
longhorn adult beetle®\¢(hopalus &rug with a focus on concentration and
duration of exposureThe results of this study suggest that the mortality may
increase by increasing the exposure time and the temperature and not by
increasing the concentration.

A report produced for STIMBRsee Appendix O) reviews research into
phosphine for control of timber quarantine pedtke review shows thdior

logs research carried out to date and the results oftslapd monitoring
supports the efficacy of the dday x 200 ppm protocol for controly bark

borne quarantine pesté top-up after 5 days is required to maintain phosphine
concentrations during the A&y period. There is insufficient evidence to
support a treatment protocol shorter than 10 days although the experimental

32

http://www.ermanz.govt.nz/hs/transfer/Summaries/Fumigants%20

%20Summary%200fZ0Approvals%20 2007.11.30 .pdf
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work stronglysuggests durations as short as 5 days can be effelttisazery
likely that a shorter treatment protocol will still rely on a-tgpof phosphine.

7.29 Forsawntimber,t he tr i al s shbhuophosphimeaprotoeol wbrsi 2 4
well at high temperatures,fo e x a mp | e, Tha optinfud freatthehiC .
has yet to be ascertained, particularly at the lower temperatures that may be
encountered at the start and end of the season.

7.2.10 Genera Limited has identified the Horn Diluphos System (HDS) for
administering pureylinderised phosphine as being a viable alternative to
methyl bromide(Genera, pers comm).

7.2.11 Genera Limited is conducting further research and efficacy trials at laboratory
and semicommercial scale on the following:

. onionthrip eggs;

. apple pest ladratorytrials and semacommercial fumigation trials;

. transTasman sawn timber fumigation trials;

. top stow logs fumigation trials;

. heat destruction of methyl bromidedHDS phosphine comparison;
. heat in combination with HDS phosphine.

7.2.12 The STIMBR Draft Businessl&h for 2009 10 includes a component that aims
to evaluate and advance the use of phosphine for batansit fumigation and
as a replacement for methyl bromide fort@ur fumigations.The programme
also aims to provide additional efficacy data to supfhe use of phosphine as
a fumigant.

7.2.13 The Agency considers phosphine to have potential as an alternative chemical
treatment of logs. However, its caftectiveness and efficacy require further
research. Its adoption will also be dependent on it sgngpted as a suitable
fumi gant by New Zeal andbs trading partn

Methyl iodide

7.2.14 Trials usinga substance containimgethyl iodide as soil fumigant have been
carried out in New Zealand and an application for its approval as a soil
fumigantfor use in tle strawberry industrig currently being processed by
ERMA New Zealandapplication number HSR07095lts efficacy for use on
logs and timber is unknown.

7.2.15 Methyl iodideis less acutely toxic than methyl bromide bhbwssimilar
toxicity in the respiratorgystem and the gastrointestinal tralctalso has a
potential carcinogenic effect.

7.2.16 The Agency notes that methyl iodide is the most comparable gas to methyl
bromide and information available shows equal fumigation effectiveness to
methyl bromide.lIt is not an ozone depleting substance.

7.2.17 A methyl iodide 50% and carbon dioxide 50% mixture is registered in Japan
for wood including wood packing treatment. However, as reported in the 2006
MBTOC assessmeBTOC 2007)the limited amount of research that has
been undertaken suggests it is no better than methyl bromide in controlling
pathogens in wood and may in fact be inferior.
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7.2.18 In summary, rethyl iodide is likely tgposeat leassimilar safety concerns as
methyl bromideand is some years away from being approved for use in QPS
fumigation in New Zealand.

Sulfuryl fluoride

7.2.19 Sulfuryl fluoride is dessacutely toxic gashan methyl bromide but &lso
causes neurotpcal and respiratory effects.

7.2.20 Sulfuryl fluoride has similar properties and exposure requirements, with
significantly better penetration of wogRen, Lee et al. 2009)

7.2.21 The 2006 MBTOC assessméMBTOC 2007)reports thasulfuryl fluoride
has been shown to be effective against adults and lahaabopalusand
hylastesbut there weresome issues with eggs at lower temperatuldkeight
fungi tested failed to grow after-reolation.

7.2.22 Itisusda on timberoverseas However, there is no good dadwailableon its
efficacy in respect dbg fumigation.

7.2.23 Sulfuryl fluoride is notcurrentlyapproved or registered in New Zealand for use
as a fumigantlt has potential aa replacement for methyl bromidesome
situations.

7.2.24 Recently published reports indicate ttsatifuryl fluoridehas a global warming
potential (GWP) exponentially higher than previously considered. The GWP
of sulfuryl fluoride isreported to be abodB80Q a value similar to CFQ1,
which is already banned der the Montreal Protoc@Nordiko Quarantine
Systems Pty Ltd 2009)

7.2.25 Accordingly, further research is required before the-effsctiveness, efficacy
and environmental effects of this substance can be evaluated.

Methyl isothocyanate/sulfuryl fluoride mixture

7.2.26 The mixed gas of methyl isothocyanate (MITC) and sulfuryl fluoride is a
flammable liquid whichhas similaacute toxidy, corrosiuty andeffects on
target organsas methyl bromide.

7.2.27 The gas is registered in Japan for waadluding wood packing, infested with
forest insect pestdt does have high sorption characteristics astt@ng
odour.lt is notcurrentlyregistered or approved in New Zealand.

7.2.28 The MITC/sulfuryl fluoride mix is an unlikely potential alternative due to
concerns about the GWP of sulfuryl fluoride and the factithaifficacy is
unknown for logs and timbemnd so isurrently not accepted for trade
purposes.

Cyanogen

7.2.29 Cyanoger(sometimes referred to as ethanedini}iilas been investigated as a
replacenent for methyl bromide and it has been shown to have a better
penetration of wood than methyl bromi@en, Lee et al. 2009)

7.2.30 Human exposures to cyanogen, have been very limiieavever, the
substance is likely to be fatal at high doses due to partial metabolism to
cyanide.
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7.2.31

7.2.32

The 2006 MBTOC assessméMBTOC 2007)indicates thatyanogen
penetrates wood quite rapidly both across and along the grain, in contrast to
methyl bromidewvhichtravels along the grain but poorlgrass the grain.

Unlike methyl bromide, it penetrates high moisture content timber Walls

it appears to have considerable potential as a methyl bromide alteroative f
logs and sawn timber

Cyanogershows good efficacy on timber pests but is some fraay

registration in Australia and New ZealafMAFBNZ 2008) There are
unresolved questions over its cost and there are as yet no known methods to
recover residual gasChus trtherwork is needed tevaluaé whetheit meets
MAFBNZG6 s r e q u iivereitmament statyg@robablywill not be
submitted to the international community tmmsideration for at lea8tto 4

years.

Carbonyl sulphide

7.2.33

7.2.34

Carbonyl sulphide is a flammable gadess toxic to pede and the
environment than methyl bromide. However, it dslesw neurotoxicity and
effects on target organs.

Carbonyl sulphide will need extensive work to show its effectiveness as a
fumigant for loggMAFBNZ 2008) and it will probably not be acceptable for
fresh produce because of its odofs there is no apparent move to use it for
timber fumigation by our trading partnetisere would need to be extensive
work by MAFBNZ and MFAT to have it accepted by owading partners as a
replacement fumigant.

Ethyl formate

7.2.35

7.3

Ethyl formate is a flammable liquid and is approved under HSNO for use as a
fumigant in New Zealand (as Vapormatdt)shows potential asrelatively
environmentally benign fumigant to replacethy bromide, particularly for

fresh produce. It is generally regarded as safe and is used as a food additive.
However, it is stillat leas2i 4 years away from being able to be used within

the biosecurity environmefMAFBNZ 2008)

Non-chemical alternatives

Debarking

7.3.1

7.3.2

The 2006 MBTOC assessméMBTOC 2007)indicates that bark removal has
long been a key strategy indiecing contamination of logs and reducing the

risk that logs and sawn timber carry insects and fungi of quarantine concern.
While debarking removes surface contamination and also bark and cambium,
areas particularly prone to pest attack, it does nottaffeects and fungi

already in the woodMany countries require debarking of all imported logs.

The presence of bark on wood is essential for egg laying with some insects,
notably certain longhorn beetles and wood wa®&srk removal can destroy
the habtiat where bark beetles breed and their larvae f€stte removed the
wood is unsuitable for bark beetle breedifebarking, together with
conversion to sawn timber in country of origin, appears to have potential to
reduce the need for methyl bromide wbarkborne pests are the object of
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7.3.3

the treatment, including quarantine treatmem&od that is green or freshly
cut is easier to debark than dry or seasoned wood.

However, because of the high cost, and the requirement by customers in major
Asian markes that bark remain on logs, its application as a quarantine
treatment is limited.

Heat treatment

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

The 2006 MBTOC assessméMBTOC 2007)indicates that éat treément is
effective against insectgd notes that has been accepted as a quarantine
treatment for logs and timber to be shipped to the USA and many other
countries for many years (for example, USDA 199B)e general

specification has been to reachasectemperature of 71°C for 60 minutes.

Kiln drying of timber to a moisture content of less than 20% using
temperatures over 70°C is often a commercial requirement but also has long
been accepted as a quarantine treatment by most importing countries.

Heattreatment of unprocessed logs is an approved risk mitigation measure for
importaton into the USAbut because of the energy required and the bulk of
the commaodity, it is rarely an economic alternative to fumigation.

Hot water and steam treatment has Ibegn used for risk mitigation for
hardwood veneer logs imported into New Zeala8dch logs are invariably
attacked by pinhole borerScolytidaeandPlatypodidaebefore shipment.
Moist heat treatment is an integral part of log conditioning prior tbrigebut
has the additional benefit of eliminating quarantine risk.

Heat treatment in contained stacks would be very costly if done with diesel or
gas generated dry/hot aifhe development of electricaljyoweredheat pump
technology could make heat ttegent more economically viable.

The University of Canterbury has, with support from MAFBNZ, conducted a
preliminary study on the use of electricity to heat treat export logs as an
alternative to fumigation and found it to be a feasible option worth résegrc
Proposals for further research are being developed.

Microwave treatment

7.3.9

7.3.10

7.3.11

The 2006 MBTOC assessméMBTOC 2007)indicates that microwave
treatmenis essetially a heat treatment using electromagnetic energy in the
107 30,000 MHz rangeThe relationship between field intensity, exposure
time and mortality of individual insect species is not well understood, but has
been shown to include considerable Mailidy.

Forest products pose special problems in the use of microwaves for
disinfestation both in the wide variation in moisture content and the variety of
target insectsHowever, recent research has shown microwave irradiation to
be highly effective agast Asian longhorned beetle in both green and dry wood
packaging up to 100 x 100 x 100 miicrowave irradiation has also been
shown to be effect against termites

However, it seems unlikely that microwave irradiation has application in the
treatmenof logs in the quantities exported, and scaling up the technology to
deal with quarantine risk wood packaging pds&s yet to be achieved.
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Irradiation

7.3.12

7.3.13

The 2006 MBTOC assessméMBTOC 2007)indicatesthatGamma
irradiation has been suggested as a treatment for wabd@rd products
However, its practical application must overcome a number of hurdles,
includingthe construction of large irradiators to hanaigd and bulk wood
products. The technology is also limited by poor penetration into freshly cut
logs.

The use of irradiation for decontaminating logs and sawn timber in export trade
does not appear to be economically feasible at this time, but mayfbkinse
managing pests on higralue forest products that cannot normally be heat
treated or fumigated.

Water soaking

7.3.14

7.3.15

The 2006 MBTOC assessméMBTOC 2007)indicates that water soakirgg
immersion provides a process for control of pests on imported logeersion

of some logs destined for plywood manufacture is a useful process as it also
improves the quality of the product¥he storage of logs in water order

water spray has long been accepted as an effective treatment for terrestrial
insects and fungi with salt water immersion for 30 days being an approved
treatment for logs into Japaithe upper surface of the logs above the water
level is sprayed withrainsecticide mixture such as dichlorvos as part of the
pest mangement strategy

However, the potential for use of water soaking for quarantine treatment of
imported logs is limited by the large area of water required and the undesirable
side effects of pnding large volumes of logs, making its application on a large
scale unlikely.

Integrated Pest Management (IPM)

7.3.16

7.3.17

7.3.18

It is possible that the adoption Integrated Pest Management (IPM) strategies
(for example, monitoring flight season, removing dead trees)glthia
growing and harvest period will minimise the need for treatment.

The Agency notes thaturrently methyl bromide is often considered a
component of | PM but also nogsees that
Appendix L) includes an eological risk assesnent/quality assurance theme.

The object of this research strategy theme igdoice the need for fumigation

with methyl bromide or other products by implementing an ecological risk
assessment and quality assurance programme that ensures treatmenrhys are o
applied when and to the degree they are needed. Risks of pest contamination of
any product but in particular harvested logs will be defined based on new
knowledge on the biology and ecology of pest species, in combination with the
time of year, weatheronditions and product origikccording to STIMBR,

for logs alonea quality assurance programme that verifies their origin and
history has the potential to reduce fumigation by between 30 and 60%. This
research has the potential to transform the wayaditest industry addresses
phytosanitary issues for market access.
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7.3.19 The reduction in methyl bromide use through improved pest management is
unlikely to be achieved in the short term as a significant amount of research is
required. The programmewillneedo be accepted New Zeal ar
partners. However, the Agency welcomes any further information which
STIMBR or other interested parties are able to provide.

7.4 Conclusion

7.4.1 There is no single alternative fumigant or method of treatment to replace
methyl bomide for all intended uses or overseas markets.

7.4.2 However, phosphine is being used in some situations and further research into
its use is being carried out.

7.4.3 The introduction of a number of other alternatives referred to above depends on
further research to their efficacy, granting of regulatory approvals and
subsequent acceptance of them by trading partners. In this regard, the
Government position on QPS use of methyl bromide Agpendix R) while
recommending the introduction of alternative methodseaitment where
feasible, acknowledges that further research should be supported.

7.4.4 The Agency concludes thitis likely to be several years before any alternative
treatments will have any effect on the amount of methyl bromide being used.
However, accepance of phosphine by India and the acceptance of reduced
methyl bromide fumigation rates by China could see a significant reduction in
the amount of methyl bromide used by New ZealaRde amount of reduction
cannot be estimated because of the volattene of the demand from China
for logs.
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SECTION EIGHT T RECAPTURE OF METHYL
BROMIDE

8.1 Evaluation

8.1.1 In considering the practicality and affordability of recapture technology, the
Agency has referred to a report preparedbyecon New Zealanfbr
STIMBR. Ths report is attached @#gppendix Q and compares thevailable
technology for capture, recapture and recycling options for methyl bromide.
Thereport concludes that the four best technologies for New Zealand (in
ranked order) are:

(1) activated carbon adsption, destruction by thiosulfate, water washing
and oven drying (destruction);

(2) activated carbon adsorption and landfill disposal (destruction);

(3) activated carbon temperature swingagtion/desorption (direct
recycle);and

(4) zeolite temperaterswing adsorption/desorption (direct recycle).

8.1.2  All four of these technologies are technicglbssiblewith activated carbon
adsorption and landfill disposal being the system operatittge Port of
Nelson.

8.1.3 The report explored costings for the four psceptions in terms of capital
and operating costslhe results of this analysis are showable 8.1 The
figures are based on fumigation of 1,000 70 cubic metre containers per year
over 250 days.

Table 8.1: Comparative cost estimates
Estimated Cost per | Approximate
operating costs | container | capital costs
Option 1 93,500 94 10,000
Fumigation and vent to atmosphere
Option 2 387,500 388 220,000

Fumigation and methyl bromide
adsorption onto carbon and disposal t
landfill. Technology method (2) above

Option 3 389,650 390 350,000

Fumigation and methyl bromide
adsorption onto carbon, soaking in
thiosulfate, carbon washing and oven
drying (destroy) Technology method
(1) above.

Option 4 501,000 501 1,200,000

Fumigation and methyl bromide
recovery by temperature swing
adsorptbn/desorption using activated
carbon (recycle)Technology method
(3) above.
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Source: Aurecon 2009.

8.1.4 From this it can be seen that on the basis of &ysion 2 would be thieast
expensiveoption for minimising emissions.

8.1.5 Aurecon onsideredhe potential problems that might be involved in
attempting to scale up use of these technologies for fumigations under covers
and conclude that this is possible aridat all of the identified problems could
be addressed fAbyplcamtveddasiogral pmpooedisrse s (

8.1.6  While the use of these capture technologies would reduce emiasidtisus
reduce the effects on the ozone layesnly the recyclenethodwould reduce
the amount of methyl bromide used in New Zealand. The high investment and
operating costs of a recycling system would be a commercial decision and
would need to be balanced against the cost of developing alternatives and
gaining international acceptance for exports.

8.1.7 Recovering the residual gases of several thousand tonne logptions has
yet to be attempted. The mass of activated carbon (probably in th@20
tonnes range), the size of the containment vessels, and the need to regenerate
this mass of activated carbon will present probleiitse risks to the
environment frondisposalof such quantities (for example, landfill) would
also need to be assessed.

8.2 Conclusion

8.2.1 Overall, he Agency considers that further reseascheedednto the logistics
and cost structure before recapture could be considpradtical and
affordabled and t hus bmandany equidemeneirdNew s a
Zealand.In this regard, the Agency notes that the STIMBR Draft Business
Plan from 200810 indicates that the 20080 STIMBR research programme
includes progressing the implementation of mekingmide capture/destruction
technologies with particular reference to large scale fumigations such as logs.

8.2.2 This position is similar to that taken bye APVMA. The APVMA decided to
keep a watching brief on developments in recapture technology amdwidis
fumigators, regarding developments in the economics and logistics of its
possible implementatioas a registration requirement (gg®endix B).

Reassessment ofethyl bromide application November 2009 Pagel08



SECTION NINE T OVERALL EVALUATION A ND

RECOMMENDATIONS
9.1 Introduction
9.1.1 Under section 29 of the Act, tihauthority may approve this application if,

9.1.2

after taking into account

. any controls which may be imposed on the substance

. all effects of the substance during its lifecyadad

. the likely effects of the substance being unavailable

the positive effects adhe substance outweigh the adverse effects.
Conversely, if the adverse effects outweigh the positive effects, the Authority

may decline the application (and thus prohibit the use of methyl bromide in
New Zealand).

Approach to uncertainty

9.13

9.14

As noted in seadn 2.4,Section 7 of the Act requires tieithority to take into
account the need for caution in managing adverse effects where there is
scientific and technical uncertainty about those effects. In addition, clause 29
of the Methodology notes that whehere is scientific and technical

uncertainty the Authority must consider the materiality of the uncertainty to the
decision. If such uncertainty cannot be resolved, clause 30 requires the
Authority to take into account the need for caution in manage@dverse

effects of the substance$here is some uncertainty as to the magnitude and
likelihood of some of the adverse effects but this uncertainty has been taken
into account by adopting a conservative approach in the assessment.

In preparing this appation the Agency has explicitly noted areas of
uncertainty and adopted a cautious approach. In its deliberations, the Authority
may adopt a different view

Approach to risk

9.15

9.1.6

Clause 33 of the Methodology requires the Authority to have regard to the
extentto which a specified set of risk characteristics exists. In evaluduisg
risks assessed as being significant (negligible) the Agency considered the
impact of these characteristics, ie. whether:

. exposure to the risk is involuntary;

. the risk will pesist over time;

. the risk is subject to uncontrollable spread and is likely to extend its
effects beyond the immediate location of incidence;

. the potential adverse effects are irreversible; and/or

. the risk is not known or understood by the general puhbticthere is

little experience or understanding of possible measures for managing the
potential adverse effects.

In making its decision the Authority may choose to be more or less cautious
and modify the qualitative assessments to reflect its approadk1o ri
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9.2
9.2.1

9.2.2

Overall evaluation

Under the Montreal Protocol, methyl bromide use is allowed for QPS purposes
to facilitate the import and export of products. NQRS use of methyl

bromide in New Zealand is restricted to strawberry and strawberry runner
production util existing stocks run out (anticipated to be by 2010). Since New
Zealand does not have a critical use exemption no further stocks of methyl
bromide for norQPS use will be able to be imported. Therefore the Agsncy
risk assessment has only considdtedeffects of QPS use under the three
proposed scenarios:

(1) thebaselinescenario represents the existing situation whereQies use
will cease in the near future and use of methyl bromide for QPS purposes
continues for approximately the next terase

(2) aphase oubf all uses of methyl bromide over a period of five years; and
(3) an immediatéotal banon the use of methyl bromide for any purpose.

The analysis of effects is based on the difference between sc2aaddhe
baseline scenariand scenari® and the baseline. For the baseline scenario
and scenari@, the existing controls are deemed to be in place. Proposed
modifications to the current controls are considered as variations to the
scenarios rather than as separate scenariosallBgenarios it is assumed that
research will continue to look for effective and eefective replacements for
the use of methyl bromide on New Zeal@nexports and imports.

Methyl bromidé Non QPS uses

9.2.3 Under the Ozone Layer Protection Regulations51#9s now illegal to import

methyl bromide into New Zealand for n@PS uses. The Agency recommends
that the Authority should issue a direction prohibiting further use of the
substances for neQPS use and requiring disposal at the owdexpense.

Methyl bromidei QPS uses

9.2.4 On the basis of the information available to it, the Agénayerim evaluation

is that there are nemegligible risks and nenegligible benefits associated
with the use of methyl bromide in New Zealand.

Table 9.1 Summary of risks associated with scenarios
Scenario 1 Scenario 2 Scenario 3
10 year phase out | 5 year phase out Immediate Ban

Human healtfi
use?
e Operators Low Low
« Bystanders Negligible Negligible

occupational
« Bystanders Negligible Negligible

non

occupational

Environment Negligible* Negligible Potentially significant

33

Risk associated with the importation, transport and storage, and disposal of the substance are

consideredo be negligible.
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