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EXECUTIVE SUMMARY
At present times, fumigation facilities in Nepal are very nominal and completely neglected, even in the
Nepal Trade Integration Strategy that identifies and prioritizes export products of Nepal. While literature
points out that fumigation is a major requirement globally and should be included in the trade-facilitating
infrastructure, Nepal has neglected this procedure in exports. The requirement of fumigation has also
been reiterated by the private sector. Based on the study, it was found that the private sector is keen on
having the facility of fumigation to create a consciousness among the traders and entrepreneurs and add
one more step towards facilities to export trade.
The requirements of the fumigation process are nominal. It is a simple procedure if the right quantities
and methods are followed. Moreover, for infrastructure, the cost needed to facilitate fumigation is not
huge. As for Nepal, three factors were studied as the major obstacles – lack of coordination of responsible
agencies, lack of infrastructure, and lack of credibility of plant quarantine offices.
In terms of regulations, the Sanitary and Phytosanitary law and regulation are existent in Nepal that
mentions the procedures, documents, costs and final certification procedures mentioned in the certificate
in compliance to World Trade Organization, International Standards for Phytosanitary Measures 15 and
23 requirements and the World Health Organization’s requirement. However, currently, the fumigation
certifications provided by the plant quarantine offices are false declarations with no compliance as per
the consultations with the stakeholders. This is an alarming situation, as it will tarnish Nepal's export
image if the products are tested in the destination countries. There have been such experiences in the
past that have cost Nepal very high in terms of exports.
Earlier initiations made to facilitate fumigation for export have not worked properly due to lack of
coordination between responsible agencies – the Ministry of Trade, Commerce and Supplies, the private
sector businesses and support organizations. Since the law and regulation are already in place, they only
need a coordinated effort of stakeholders. Likewise, on infrastructure, the trade facilitation infrastructure
like the Airport Warehouse, Inland Container Depots (ICDs) and Integrated Check Posts (ICPs) was not
planned to facilitate fumigation.
This study hence recommends that the government needs to facilitate the private sectors exporters by
providing simple fumigation facilities to save the deteriorating image of export and Nepal's consciousness
on quality compliance. As a short-term solution, fumigation can be applied to the shipping containers as
seen in the practice in the Container Freight Station of Kolkata. Moreover, mobile container fumigation
with compartmentalized chambers within the container with slanting ventilations, possible to close and
open from outside can solve the purpose. In the long term, the study strongly suggests building fixed
infrastructure including fumigation chambers in the ICDs and ICPs. To facilitate container fumigation all
the ICDs and ICPs must have a simple container repair center with cleaning facilities as well as fumigation
facilities. The drainage and air exposure ventilations of such systems must be planned well.
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1 Background
1.1 Rationale of the study
The importance of tariffs as barriers to trade has gradually come down; however, there is a strong
presence of Non-Tariff Barriers (NTBs) including other structural barriers such as high transportation costs,
poor institutions, inadequate infrastructure, modern warehouse, lengthy procedures, and document
requirements, container handling or equipment facility and Sanitary and Phytosanitary (SPS) compliances,
etc. However, trading is a sequence of tasks and operations involved in the management of the supply
chain are essential to be accomplished. If one task, operation, or input is missing, the trading or production
is not completed. On the other hand, if there is a certainty of demand for the products, time, and other
barriers may not be very important issues for the importing firms. The exporting firm can analyze and
compare trade barriers robustly by utilizing the information on transaction cost, time, expected demand
for export products, trading partners, and trading procedures, among others. Therefore, most of the
studies such as (Leonidou, 1995) and (Silva & Rocha, 2001) have focused on exporters or importers
perception of barriers to the export activities. Nepali private sectors involved in trade activities often use
these perceptions as well.
Currently, the Ministry of Industries, Commerce & Supplies (MoICS) – Government of Nepal (GoN) is
focused on enhancing the export of Nepal by adding different trade facilitating infrastructure and issues.
The policies of government related to export promotion are being refreshed as well as infrastructure like
the Inland Container Depots (ICDs), Integrated Check Posts (ICPs), Export promotion zones, warehouses
developed, and laboratories are under construction to facilitate EXIM trade as well as address the SPS
issues.
In the present context of low export ratio - 1:15, it is necessary to increase exports by meeting the
requirements of countries on quality compliances as well as SPS related issues. The products and services
identified in the Nepal Trade Integration Strategy (NTIS) are considered the ones that have the most
competitive edge for exports. The government is endeavored to address the weakness and threat
identified under each product and services listed in the NTIS by the project office, which is supported by
the International Trade Centre (ITC), Geneva.
Various studies show that the major constraint to increasing exports is the difficulty of meeting the quality
standards and SPS concerns of importing countries. In the case of Nepal, several factors have been
responsible for the poor performance of exports, which includes supply-side constraints, low productivity,
and lack of competitiveness in compliance of foreign buyers need. One such parameter of these concerns
in the case of Nepali export products is the requirement of fumigation.
The phytosanitary regulations of many countries require certain commodities to be fumigated before
export and require the fumigation treatment to be endorsed on the phytosanitary certificate or the
fumigation certificate issued by approved fumigation agencies. This certification needs to accompany the
consignment detailing the treatment that has been undertaken as per the International Standards for
Phytosanitary Measures (ISPM) 15 compliance under the Montreal Protocol and any other critical use
exemptions subject to the approval by the United Nations Environment Protection Agency. This standard
has been developed to address the above issues by way of setting appropriate guidelines for assessment,
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audit, and accreditation of fumigation agencies to ensure that the right fumigation practices as outlined
in the original standard of ‘Quarantine Treatments and Application Procedures’.
Fumigation is required on the unit load device (ULD) such as the containers used at aircraft for cargo as
well as for shipments by the sea on shipping containers. It is also necessary to meet with the packing
standards of importing country on the type of packing materials used with special focus to wood boxes or
pallets used for palletizing or packing goods of export and import. The fumigation is also the requirement
of importing countries on exports of dry grains or carpets and garment.
Given the context, the Nepal Intermodal Transport Development Board (NITDB) decided to conduct a
study on the requirement of fumigation centers within the logistic centers like ICDs and ICPs or any other
strategic locations to best suit the comfort of exporters.

1.2 Terms of reference
The main objective of the study is to help Nepal's Small and medium enterprises by giving them the
knowledge in fumigation based on international practices to provide the competitive advantage in
fumigation service at a strategic location to enable them export in the international market. The specific
objectives are:
•
•
•
•
•
•
•

To analyze the requirements of fumigation as per national law of Nepal and international laws
those are related to fumigation for EXIM Trade Facilitation.
To enlist the products that need fumigation as demanded by importing countries based on NTIS
and its fumigation procedures.
To evaluate the best practices in neighboring countries and draw out lessons for Nepal.
To detail out the container and wooden pallet fumigation requirement and procedures.
To provide suggestions of location and the type of fumigation center for the short and long run.
To suggest the chemicals used for fumigation and lay out the procedures for the handling of the
chemicals to minimize the hazards to the environment and health.
To provide a recommendatory framework for using fumigation service to enable smooth export
of products to the international market.

1.3 Aim and structure of the report
The study mainly relies on the primary sources of information from different stakeholders from Nepal and
Kolkata, India based on field visits. Secondary sources of information have been utilized to provide useful
insights and validate findings. Obstacles encountered by Nepalese firms engaged in exporting to India and
third countries for products that need fumigation are of special interest of this study. The study covers
major export point bordering with India like Birgunj, Biratnagar, and Kakarvitta for sea shipments and
Kathmandu for air shipments. Literature review from different publication on the subject of fumigation
with special focus on international regulation and Nepal's regulation on SPS of Ministry of Agriculture and
Livestock Development (MoALD) -Plant Quarantine department and standard operational procedure
(SOP) of Nepal Food Corporation (NFC) based on the Food and Agriculture Organization (FAO) will be
considered.
The report aims to cover contains by dividing into different parts and sections and will give way forward
for short- and long-term preparedness with well-defined assumptions, limitations, and acronyms. The
annexes cover the list of references to further enhance knowledge and authenticate the findings.
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2 Context
2.1 Introduction
Today’s competitive global trade environment demands small and medium enterprises (SMEs) to invest
in productivity and quality. Having goods and services that can compete in international markets requires
attention to standards and meeting the technical requirements behind these standards. However, this
can be a challenge to many SMEs – especially because of the growing number of these standards, both
public and private. Governments impose a range of legitimate technical requirements to protect the
health and safety of their citizens as well as to safeguard plant and animal life and the environment.
Industry associations, multinationals, and retailers also develop a range of “voluntary” private standards
to meet the increasingly discerning (sensitive) demands of consumers.
ITC surveys of more than 22,000 businesses in over 60 countries, recently launched also in Nepal, confirm
that exporters and importers face many challenges related to non-tariff measures. Quality-related
technical regulations, the SPS measures and related conformity assessment procedures are among the
most significant trade obstacles, especially for smaller businesses, which struggle with the cost of
compliance and the lack of transparency of both regulations and related procedures. To ensure that
enterprises can remain competitive and participate in value chains, they need up-to-date information
about the applicable technical requirements in their target markets. These SMEs must adapt their
products and processes to satisfy market requirements and demonstrate compliance with these
regulations. They must check whether recognized conformity assessment services are available in their
country, or whether they must turn to recognized more costly foreign certification bodies. Gathering such
information is costly and burdensome for small businesses, but necessary if they are to penetrate subregional, regional, or the global markets.
The SPS regulations of many countries require certain commodities to be fumigated before export and
require the fumigation treatment to be endorsed on the SPS certificate or the fumigation certificate issued
by approved fumigation agencies. Therefore, it is important to not only establish but to develop the
regulation and monitoring mechanism with other competent authorities like the Ministry of Agriculture
and Livestock Development (MoALD), departments of plant quarantine, animal quarantine, and the NFC
to handle the chemicals properly as well and use the right dose of chemicals. The importance to identify
the right fumigation product and procedure is another challenge, as this requires a trained workforce as
well as right fumigation equipment and operation gears and gadgets.

2.2 Fumigation
Fumigation is an approved treatment method extensively used for controlling pest infestation in
agricultural products in many countries of the world. A fumigant is a gas with pesticide action. Fumigants
are gases, or form gases, after application. In a high enough concentration, a fumigant can kill insects and
other pests. Fumigants may be odorless, and usually cannot be seen. People often mistake smokes, fogs,
mists and other aerosols for fumigants. However, these pesticides produce relatively large particles or
droplets that are very different from fumigants. They are not true fumigants because they are not gases.
Like a gas, a fumigant consists of separate molecules that are much smaller than the droplets of a fog or
mist. Fumigants can penetrate even seemingly solid items like brick, concrete, and wood. However, these
items are not as solid as they appear. In a magnified view, it is seven possible to see the molecules of
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wood and the spaces between them. Fumigant molecules move between the wood molecules to reach
the pests. Because fumigants penetrate so well, they must be confined in an enclosed space. As soon as
a fumigant escapes from an enclosure, its effectiveness is lost.
2.2.1

Properties of fumigants

An ideal fumigant should have the following characteristics:
•

Highly toxic to all life stages of the targeted pest

•

Low toxicity to plants, humans and other non-target organisms

•

Readily available and economical to use

•

Imparts no harmful residue to the commodity

•

Easily detected warning properties

•

Nonflammable, non-corrosive, and non-explosive under normal application conditions

•

Non-injurious to product quality, seed germination, or end-use quality

•

Highly volatile with excellent penetration properties and easy to aerate

•

No adverse effect on the environment

Unfortunately, no single fumigant has been developed that possesses all these properties. The efficiency
of fumigants is influenced, in part, by the method of application. Fumigants may be applied singly or
combined with other chemicals to improve efficacy or minimize potential hazards, such as flammability.
For example, aluminum phosphide formulations contain one or more of the following: Ammonium
Carbamate, Ammonium Bicarbonate, Urea, and Paraffin. These materials regulate the release of
phosphine and suppress flammability. Fumigant formulations can be applied as a gas or solid. The
commodity to be treated must be in a sealed enclosure to retain the fumigant for an enough length of
time to control the target pest. Such sealed enclosures may include the use of wood, plastic, fiberglass,
steel, ship containers, or concrete.
2.2.2

Advantages of fumigants

Some of the advantages of fumigants are listed below:
•

They are effective against insects, rats, birds, mammals, and fungi.

•

Most are fast-acting. They are the quickest way of controlling many pests.

•

They can provide total eradication.

•

Human exposure is limited. Areas are evacuated during treatment and must be aerated before
reentry.

•

Most fumigants, when used properly, do not leave residues on surfaces.

•

There are several ways to apply fumigants.

•

They penetrate and treat cracks, crevices, burrows, partitions, commodities, and equipment that
cannot otherwise be reached.
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•

You can apply them without disturbing the commodity.

•

They are usually readily available.

•

You can use some fumigants in or near food without leaving harmful residues, tastes, or odors.

•

Disadvantages of Fumigants

•

They are highly toxic to most living things, including humans. Breathing even small amounts of
some fumigants can be fatal.

•

They require special protective equipment, such as a Self-Contained Breathing Apparatus (SCBA)
and gas detectors.

•

They require highly trained applicators.

•

They offer no residual control. Once an area or item is aerated, traces of fumigant do not remain
to help control future pests.

•

They must be confined in a tightly sealed area to be effective.

•

Some may injure seeds and reduce germination. Others may leave toxic residues, tastes, or odors.

•

Because they are fast-acting, response to problems and emergencies must be quick. Spills, leaks,
and equipment failures usually call for immediate action.

•

They often require warm temperatures to be effective. Temperature requirements may be hard
to meet, especially in the winter.

•

Some are expensive.

•

Some are corrosive.

•

They usually require a special license(s) or permit(s). This is because most are classified as
restricted use. Only properly certified applicators can purchase and use restricted-use pesticides.

•

Some fumigants are hard to remove from fumigated material (e.g. Methyl Bromide).

2.3 Methods and types of fumigation
2.3.1

Gas fumigation

Gas fumigation employs fumigants in their gaseous states for pest control. According to (Jr. & Krieger,
2001), gas fumigation is performed within enclosed chambers or by enclosing a space with a gas-proof
covering. This method of fumigation, called space fumigation, ensures toxic fumigants are not dispersed
to the external environment. Methyl Bromide (MB) is a gaseous fumigant that is used to control rodents,
termites, insects, nematodes, and weeds. Sulfuryl fluoride is a gas fumigant that is used to control pests
in cereal grains, tree nuts, and dry fruits. Gas fumigation must only be attempted after an area is cleared
of humans and animals.
2.3.2

Solid fumigation

Solid fumigation systems and techniques employ solid fumigants for insect control. According to (Ghosh,
1995), solid fumigation is carried out by sprinkling tablets, powders, or pellets of measured quantities of
fumigants. According to the wood center, solid fumigants are typically easier to use and safer than gaseous
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fumigants and are less harmful to the environment. However, according to the United States Department
of Agriculture (USDA), solid fumigants are associated with numerous health concerns. Aluminum
Phosphide is a solid fumigant that eliminates pests and insects in all stages of development (eggs, larvae,
pupae, and adults). It is typically used for pest control in flour, tea, doffer, cotton, and grain. Calcium
cyanide is a solid fumigant that reacts with water vapor to form hydrogen cyanide. It effectively eliminates
a wide range of pests.
2.3.3

Liquid fumigation

Liquid fumigation employs liquid fumigants for mold, pests, and insects. Liquid fumigation is carried out
by sprayers, which disperse large quantities of liquid over the desired area. Most liquid fumigants are toxic
to humans, flammable and volatile. According to (Gibb & Oseto, 2006), liquid fumigation acts faster than
solid fumigation. Liquid fumigation is safest when performed outdoors or within an enclosed fumigation
chamber. Examples of liquid fumigants include carbon disulfide, ethyl acetate, chloroform, carbon
tetrachloride, sulfuryl fluoride, ethylene dichloride, and MB.

2.4 Chemicals used for fumigation
Either many of the active ingredients in fumigants used earlier have been canceled entirely or had their
uses restricted. All space fumigation products and several soil-fumigant products (especially those
containing chloropicrin and/or MB) are now restricted use pesticides.
Active ingredients that are still legal to use include:
•
•
•
•
•
•
2.4.1

Methyl bromide
Chloropicrin
Aluminum phosphide
Magnesium phosphide
Sulfuryl fluoride
Carbon dioxide - A mixture of carbon dioxide and phosphine (hydrogen phosphide) available in
the US
Methyl bromide

Methyl bromide (MB) readily penetrates many materials and is in wide use for space fumigation. Methyl
bromide is also used in agriculture as a soil fumigant to control fungi, weeds, nematodes, and insects. MB
is sold as a liquid under pressure. Upon release, it vaporizes to form a gas that is about 3.3 times heavier
than air. MB is a colorless, odorless, and tasteless gas, but it is highly toxic as a respiratory poison and can
cause serious eye and skin damage. It is usually formulated with a small amount of chloropicrin as a
warning agent. Early symptoms of overexposure are dizziness, headaches, nausea and vomiting,
weakness, and collapse. Fluids in the lungs and heart irregularities may develop two to 48 hours after
exposure. These effects can result in death.
MB is retained, at least for a short time, in body tissues. Repeated small overexposures can cause
symptoms such as blurred vision, staggering walk, and mental imbalances, with probable recovery after a
period of no exposure. If trapped inside tight clothing next to the skin, MB can cause severe skin burns.
MB reacts chemically with sulfur products and should not be used to fumigate materials such as fur,
leather, rubber, wool, and feathers.
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2.4.2

Alternatives to methyl bromide fumigation

Alternatives to MB Fumigation with their pros and cons compared to MB are detailed in Table 1.
Table 1: Alternatives to methyl bromide fumigation
Alternatives to Pros
Methyl Bromide
Phosphine

- Excellent penetrating power
- Comes in two forms: solid (pellet or
tablet) & as a compressed gas
- Little to no residue
- Can be used on In Transit Fumigations
- Typically, less expensive than other
alternatives

Cons
- Concern for corrosion of copper,
brass, and other semi-precious
metals
- Longer fumigation time vs. Sulfuryl
Fluoride
- Sulfuryl Fluoride Fumigation
- Heat Treatments

- More available than other fumigants
Sulfuryl Fluoride

- Excellent penetrating power

- Same civility as MB, non-corrosive

- Comes in compressed gas form

- Cannot be used on In Transit
Fumigations

- Little to no residue
- Less time consuming than other
fumigants
Heat Treatments

2.4.3

Heat treatments are also a viable alternative option to fumigation. Presto-X Pest
Control offers consultancy services for Heat Treatment applications.

Chloropicrin

Chloropicrin is formulated both as nearly pure products (liquids at room temperature) and as mixtures
with other fumigant pesticide ingredients.
Chloropicrin is by itself highly toxic to insects, vertebrates, and many soil microbes, such as fungi. It is also
useful as a “warning agent” because it is a powerful “tear gas”. It is highly irritating to the eyes. A
concentration as low as 1.0 parts per million (ppm) will cause intense eye irritation. The irritating
properties explain why it is mixed with other fumigant pesticide ingredients, by the manufacturer either
during formulation or by the applicator near the beginning of a fumigation job.
Chloropicrin volatilizes to form a dense gas that is about 5.7 times heavier than air. Prolonged breathing
of chloropicrin vapor will cause severe lung injury. Chloropicrin can also cause severe injury upon skin
contact.
Uses of chloropicrin on foodstuffs have been restricted in recent years. Right now, use is prohibited on
most food. Grain treatment uses are under review.
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2.4.4

Aluminum phosphide

Common magnesium phosphide products contain the solid magnesium phosphide material attached to a
strip or a blanket that can be put in place very quickly. Because this application method may not provide
a good distribution of the gas in a grain mass, it is not usually used in grain storage fumigation. Magnesium
phosphide fumigants can be used effectively for warehouse and processing plant fumigations.
2.4.5

Magnesium phosphide

Magnesium phosphide is like Aluminium phosphide, releasing Hydrogen phosphide gas in reaction with
water. Release of the gas is faster than occurs with Aluminium phosphide.
Common magnesium phosphide products contain the solid magnesium phosphide material attached to a
strip or a blanket that can be put in place very quickly. Because this application method may not provide
a good distribution of the gas in a grain mass, it is not usually used in grain storage fumigation. Magnesium
phosphide fumigants can be used effectively for warehouse and processing plant fumigations.
2.4.6

Sulfuryl fluoride

Sulfuryl fluoride, sold under the trade name Vikane, is a colorless, odorless gas. It is sold in canisters as a
liquid under pressure that volatilizes readily. It is noncorrosive and unreactive to most materials. Sulfuryl
fluoride also can provide good penetration of wood products and fabrics, but it needs fans or blowers to
mix well with air. Sulfuryl fluoride is nonflammable, but in the presence of an open flame, it forms a very
corrosive gas. It is highly toxic to humans.
2.4.7

Carbon dioxide

Carbon dioxide (CO2) is a colorless, odorless, and tasteless gas that is about 1.5 times heavier than air. It
is noncombustible and is used as a fire-extinguishing material. It is usually found in the air at
concentrations of about 0.03 percent. However, CO2 is poisonous at higher concentrations and is used for
fumigating food products at about 60 percent concentration.
Using CO2 is desirable because no toxic residues stay in treated materials. In addition, CO2 does not change
the germination potential of treated grain and leaves no objectionable odor or flavors. However,
fumigation with CO2 requires long exposure periods to be effective. Effectiveness is greatly reduced by
low temperatures, so if temperatures are below 60°F, fumigation periods (three to four weeks or more)
may be too long to be practical.
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3 International provisions of fumigation
International treaties, conventions, commissions, and advisory bodies play a major role in international
cooperation for plant production and protection, and so are important elements. In this context, the FAO
has devised the International Code of Conduct on Pesticide Management for all public and private entities
engaged in or associated with, production, regulation, and management of pesticides.1

3.1 Provisions on fumigation of products
3.1.1

SPS measures of WTO

The most widely used framework for fumigation of export products is the one developed by the World
Trade Organization (WTO). The World Trade Organization provisions the following details regarding
fumigation: “.......Reaffirming that no Member should be prevented from adopting or enforcing measures
necessary to protect human, animal or plant life or health, subject to the requirement that these measures
are not applied in a manner which would constitute a means of arbitrary or unjustifiable discrimination
between:
•
•
•
•

•
•

•

•

1
2

Members where the same conditions prevail or a disguised restriction on international trade;
Desiring to improve the human health, animal health and phytosanitary situation in all Members;
Noting that SPS measures are often applied based on bilateral agreements or protocols;
Desiring the establishment of a multilateral framework of rules and disciplines to guide the
development, adoption, and enforcement of SPS measures to minimize their negative effects on
trade;
Recognizing the important contribution that international standards, guidelines, and
recommendations can make in this regard;
Desiring to further the use of harmonized SPS between Members, on the basis of international
standards, guidelines and recommendations developed by the relevant international
organizations, including the Codex Alimentarius Commission, the International Office of
Epizootics, and the relevant international and regional organizations operating within the
framework of the International Plant Protection Convention (IPPC), without requiring Members
to change their appropriate level of protection of human, animal or plant life or health;
Recognizing SPS measures of importing Members, and therefore in access to markets, and in the
formulation and application of SPS measures in their territories, and desiring to assist them in
their endeavors in this regard;
Desiring therefore to elaborate rules for the application of the provisions of GATT 1994 which
relate to the use SPS measures, in particular, the provisions of Article XX (b) (1)...”2

http://www.fao.org/agriculture/crops/thematic-sitemap/theme/pests/code/en/
http://www.maff.go.jp/pps/j/law/houki/joyaku/joyaku_4_html_4.html
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A Phytosanitary certificate for export is usually issued by the NPPO of the country where the plants,
plant products, or regulated articles were grown or processed. Phytosanitary certificates are issued to
indicate that consignments of plants, plant products or other regulated articles meet specified
Phytosanitary import requirements and are in conformity with the certifying statement of the
appropriate model certificate. Phytosanitary certificates should only be issued for this purpose.
Article 1 – General Provisions - Outlines the application of the Agreement.
Annex A.1 – Definition of SPS measures.
Article 2 – Basic Rights and Obligations.
Article 2.2 - requires measures to be based on sufficient scientific analysis. Article 2.3 - states that
Members shall ensure that their sanitary and Phytosanitary measures do not arbitrarily or unjustifiably
discriminate between Members where identical or similar conditions prevail, including between their
own territory and that of other Members. Sanitary and Phytosanitary measures shall not be applied in
a manner, which would constitute a disguised restriction on international trade.
Article 3 – Harmonization.
Article 3.1- To harmonize sanitary and Phytosanitary measures on as wide a basis as possible, Members
shall base their sanitary or Phytosanitary measures on international standards, guidelines or
recommendations, where they exist, except as otherwise provided for in this Agreement, and in
particular in paragraph 3.
Article 3.3 – allows Members to implement SPS measures higher than if they were basing them on
international standards where there is a scientific justification or the Member determines the measure
to be appropriate in accordance with 5.1-5.8.
Annex A.3 – outlines the standard-setting bodies.
Article 5 – Risk Assessment and Determination of the Appropriate Level of SPS Protection.
Article 5.1 - Members shall ensure that their sanitary or Phytosanitary measures are based on an
assessment, as appropriate to the circumstances, of the risks to human, animal or plant life or health,
taking into account risk assessment techniques developed by the relevant international organizations.
Annex A.4 – outlines risk assessment process.
Article 5.5 - each Member shall avoid arbitrary or unjustifiable distinctions in the levels it considers
appropriate in different situations, if such distinctions result in discrimination or a disguised restriction
on international trade. Article 5.7– echoes the 'Precautionary Principle' where there is no science
available with which to justify a measure.

17 | P a g e

Certification is used to attest that consignments meet phytosanitary (regarding plants) import
requirements and is undertaken by an NPPO (National Plant Protection Organization). Only a public officer
who is technically qualified and duly authorized by the National Plant Protection Organization (NPPO)
(ISPM 12) can issue a phytosanitary certificate for export or re-export. 3
In recent years, the Commission of Phytosanitary Measures (CPM) of the IPPC has developed a strategic
framework with the following objectives:
•
•
•
•

Protecting sustainable agriculture and enhancing global food security through the prevention of
pest spread;
Protecting the environment, forests, and biodiversity from plant pests;
Facilitating economic and trade development through the promotion of harmonized scientifically
based phytosanitary measures, and;
Developing phytosanitary capacity for members to accomplish the preceding three objectives.

By focusing the Convention's efforts on these objectives, the CPM of the IPPC intends to:
•
•
•
•
•
•

Protect farmers from economically devastating pest and disease outbreaks.
Protect the environment from the loss of species diversity.
Protect ecosystems from the loss of viability and function because of pest invasions.
Protect industries and consumers from the costs of pest control or eradication.
Facilitate trade through International Standards that regulate the safe movements of plants and
plant products.
Protect livelihoods and food security by preventing the entry and spread of new pests of plants
into a country.

Other international regulations that guide the implementation of SPS measures are4:
•
•
•
•
•
•
•
3.1.2

The International Plant Protection Convention
The Rotterdam Convention
The Joint Meeting on Pesticide Residues
The FAO Commissions for Locust Control
The Commission on Genetic Resources for Food and Agriculture
The International Rice Commission
The International Treaty on Plant Genetic Resources for Food and Agriculture
The International Plant Protection Convention

The International Plant Protection Convention (IPPC) sets standards (so-called ISPMs) for the safe
movement of plants and plant products to prevent the spread of plant pests and diseases internationally.
Compliance with IPPC obligations and ISPMs are a vital element in countries' ability to trade
internationally and food security. These standards are important as they allow for the protection
of domestic consumers, producers and the environment from the risks of introduced pests, and help
exporters demonstrate that their products are safe. The International Phytosanitary Portal contains all
documentation relevant to the IPPC work programme, including adopted and proposed standards and
3
4

https://www.wto.org/english/tratop_e/sps_e/spsagr_e.htm
http://www.fao.org/agriculture/crops/thematic-sitemap/theme/treaties/en/
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monitors national implementation of the convention. The FAO, including the IPPC Secretariat, assists
developing countries to improve the capacity of their phytosanitary services so that they can implement
the agreed standards and IPPC procedures.
The IPPC Secretariat is hosted by the FAO as an Article XVI Body, within the Agriculture and Consumer
Protection Department (AG) and is associated with the Plant Production and Protection Division’s (AGP's)
work.
3.1.3

The Rotterdam Convention

The Rotterdam Convention, jointly hosted by the AGP and the United Nations (UN) Environment
Programme Chemicals division, covers international trade in certain hazardous chemicals to protect
human health and the environment. Pesticides represent one major category of traded hazardous
chemicals. The Convention also contributes to the environmentally sound use of these chemicals, with
the exchange of information about their characteristics, by providing for a national decision-making
process on their import and export and by disseminating these decisions to Parties.
3.1.4

The Joint Meeting on Pesticide Residues

AGP collaborates closely with the World Health Organization (WHO) to reduce risks from the use of
pesticides, particularly in the main advisory body of the International Codex Alimentarius Commission the Joint Meeting on Pesticide Residues (JMPR) to recommend maximum residue levels in food and feed
commodities. It also guides the setting of Maximum Residue Limits (MRL), and the Joint Meeting on
Pesticide Specifications (JMPS) to develop pesticide product quality parameters for regulatory and trade
purposes. AGP's interest in JMPR is in reviewing pesticide use patterns, data on the chemistry and
composition of pesticides, environmental fate, metabolism in farm animals and crops, methods of analysis
for pesticide residues and processing studies. The WHO experts are mainly involved in assessing
associated toxicology data.
3.1.5

The FAO Commissions for Locust Control

The FAO Regional Commissions for Locust Control are a major international collaboration for the exchange
of data regarding actual and potential locust upsurges between neighboring countries. It is facilitated by
AGP, specifically the Emergency Prevention System (EMPRES) programme on transboundary plant pests
and diseases.
3.1.6

The Commission on Genetic Resources for Food and Agriculture

The Commission on Genetic Resources for Food and Agriculture (CGRFA) with its Intergovernmental
Technical Working Group on Plant Genetic Resources for Food and Agriculture (ITWG-PGR), and
the Secretariat of the International Treaty on Plant Genetic Resources for Food and Agriculture (IT PGRFA), are important bodies promoting the conservation and sustainable use of genetic
resources. AGP's role is to provide technical expertise on aspects of plant production and support
international processes such as monitoring national implementation of the Global Plan of Action on
PGRFA.
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3.1.7

The International Rice Commission

The International Rice Commission, dating back to 1949, and currently with 62 members, aims to promote
national and international action in matters relating to the production, conservation, distribution, and
consumption of rice.
3.1.8

The International Treaty on Plant Genetic Resources for Food and Agriculture

The International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA) is an international
agreement with the overall goal of supporting sustainable agriculture and global food security. The Treaty,
which entered into force in 2004, allows governments, farmers, research institutes, and agro-industries
to work together by pooling their genetic resources and sharing the benefits derived from their use. The
fair sharing of benefits arising from the use of these resources has been practically implemented for the
first time at the international level through its multilateral system and its Standard Material Transfer
Agreement.

3.2 Provisions for fumigation of packaging material
As much as the export products are essential to be fumigated, it is equally essential to fumigate the
packing material of the products. In this context, the following are the most widely used measures to
fumigate various packing mechanisms:
3.2.1

International Standards for Phytosanitary Measures No. 15

Quarantine pests found in wood packaging (pallets, crates, spools, dunnage, etc.) presents a significant
threat to forest health worldwide. Pests that are native to the forests in one region of the world may not
be native to the forests in another region. When pests are introduced into a forest ecosystem where they
are non-native, it can have a significant effect on forest health and biodiversity.
The International Standard for Phytosanitary Measure No. 15 (ISPM 15), “Regulation of Wood Packaging
Material in International Trade” is an international standard that was developed to help reduce the spread
of wood-borne pests in solid wood packaging materials. ISPM 15 is written and controlled by the IPPC.
The IPPC is a part of the FAO of the UN. Currently, there are approximately 85 countries that require
compliance per the ISPM 15 for imported wood packaging, and more countries are expected to adopt this
measure in the future.
3.2.1.1 Products covered by ISPM 15
Examples of wood packaging materials (WPM) commonly certified under ISPM 15 include pallets, boxes,
crates, spools, and dunnage. However, WPM can take many shapes and forms when used to support or
transport a commodity to its destination.
WPM items produced entirely of reconstituted wood products (i.e. plywood, oriented strand board) are
exempt from this standard. Only the raw lumber present in the WPM is required to meet the requirements
of ISPM 15.
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3.2.1.2 Treatment methods
The current version of ISPM 15 recognizes two treatment measures for wood packaging: fumigation and
heat treatment.
1.

2.

Heat Treatment: Heat treatment (HT) is the most common method used by manufacturers to
meet ISPM 15 WPM regulations. Lumber is considered heat-treated when the core
temperature of 133°F (56°C) has been maintained for 30 consecutive minutes. An “HT” on the
lumber grade stamp is a common way for mills to indicate lumber has been through the HT
process.
Fumigation: Less common than heat treatment, MB fumigation is another accepted ISPM 15
treatment. WPM treated by this method will bear an IPPC mark containing “MB” rather than
“HT”. Examples, where fumigation might be a good option, include last-minute treatments (in
the country of origin, in-transit on the ship, or in the port of the destination country) and
treatments of especially large or complex wood packaging material that cannot easily or
practically be heated in a chamber to the required temperature.

3.2.1.3 Wood packaging labeling under ISPM 15
Wood packaging shipped to any country that has adopted ISPM 15 must be labeled with either the IPPC
HT mark or the IPPC MB mark. Shipments that enter ports without the certification mark can be detained
and fumigated and/or the shipment may be refused and sent back to the port of origin or destroyed, all
at the shipper’s expense.
3.2.2

International Standards for Phytosanitary Measures No. 25

ISPM 25 is a standard developed to monitor the container fumigation. Consignments in transit and their
conveyances are included within the scope of the IPPC in Article VII and in Article I. Some of the details of
the measures are as follows:
•

•

•

Article VII.1c in ISPM 25 states: “With the aim of preventing the introduction and/or spread of
regulated pests into their territories, contracting parties shall have sovereign authority to regulate
. . . and, to this end, may . . . prohibit or restrict the movement of regulated pests into their
territories”.
Article VII.4 states: “Contracting parties may apply measures specified in this Article to
consignments in transit through their territories only where such measures are technically
justified and necessary to prevent the introduction and/or spread of pests”.
Article I.4 states: “Where appropriate, the provisions of this Convention may be deemed by
contracting parties to extend, in addition to plants and plant products, to storage places,
packaging, conveyances, containers, soil and any other organism, object or material capable of
harboring or spreading plant pests, particularly where international transportation is involved”.

Transit involves the movement of consignments of regulated articles, which pass through a country
(further referred to as the country of transit) without being imported. Transshipment is an aspect of
transport of consignments between countries. It refers to the transfer of consignments from one
conveyance (means of transport) to another (e.g. ship-to-ship at a seaport) during the transportation
process. Usually, transshipment takes place under Customs control within an area specified by Customs.
The transshipment may occur in a transit country, which is covered by this standard.
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3.2.2.1 Countries that follow ISPM 15
The following table contains information about the countries that apply fumigation and ISPM 15:
Table 2: Countries that apply fumigation and ISPM 15
Country

Fumigation

ISPM 15

Remarks

Argentina

Yes

No

–

Australia

Yes

No

–

Austria

Yes

No

–

Belgium

Yes

No

–

Bolivia

Yes

No

Wooden packaging material must be bark-free

Brazil

Yes

No

–

Bulgaria

Yes

No

–

Canada

Yes

No

–

Czech Republic

Yes

No

–

Chile

Yes

Yes

will accept a Phytosanitary certificate in lieu of
the ISPM 15 mark

China

Yes

Yes

–

Colombia

Yes

No

–

Costa Rica

Yes

No

–

Cyprus

Yes

No

–

Denmark

Yes

No

–

Dominican Republic

Yes

No

–

Ecuador

Yes

No

–

Egypt

Yes

No

–

Estonia

Yes

No

–

Fiji

No

No

–

Finland

Yes

No

–

Germany

Yes

No

–

Greece

Yes

No

–

Guatemala

Yes

No

–

Honduras

Yes

No

–
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Hong Kong

No

No

–

Hungary

Yes

No

–

India

Yes

Yes

Wooden packaging material must be bark-free

Indonesia

Yes

No

–

Ireland

Yes

No

–

Italy

Yes

No

–

Japan

Yes

No

–

Jordan

Yes

No

–

Kenya

Yes

Yes

–

Latvia

Yes

No

–

Lebanon

Yes

No

–

Lithuania

Yes

No

–

Luxembourg

Yes

No

–

Malta

Yes

No

–

Mexico

Yes

Yes

–

Netherlands

Yes

No

–

New Caledonia

Yes

No

–

New Zealand

Yes

Yes

–

Nicaragua

Yes

Yes

–

Nigeria

Yes

Yes

–

Norway

Yes

Yes

–

Oman

Yes

No

–

Panama

Yes

No

–

Paraguay

Yes

No

–

Peru

Yes

No

Wooden packaging material must be bark-free

Philippines

Yes

Yes

–

Poland

Yes

No

–

Portugal

Yes

No

–

Republic of South Yes
Korea

Yes

–
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Romania

Yes

No

–

Samoa

Yes

Yes

–

Seychelles

Yes

No

–

Singapore

No

No

–

Slovakia

Yes

No

–

Slovenia

Yes

No

–

South Africa

Yes

No

–

Spain

Yes

No

–

Sri Lanka

Yes

No

–

Sweden

Yes

No

–

Switzerland

Yes

No

–

Syria

Yes

No

–

Taiwan

Yes

No

–

and Yes

Yes

–

Turkey

Yes

Yes

–

Ukraine

Yes

No

–

United Kingdom

Yes

No

–

USA

Yes

Yes

–

Venezuela

Yes

No

–

Vietnam

Yes

No

–

Yemen

No

No

–

Trinidad
Tobago

Where wood is used for internationally shipping pallets, packaging, dunnaging or securing material then
it must meet quarantine requirements in one of two ways:
(i) Be permanently treated by an approved for international shipping preservatives such as copperchromium-arsenic salts or copper-chromium-boron salts.
(ii) Be temporarily disinfected by one of the approved for international shipping methods below. Timber
treated by one of these methods must be packed in a container used in international shipping or shipped
within 21 days of treatment. Some of the fumigation methods applied in such cases are -Methyl Bromide
fumigation, Sulphuryl Fluoride (Vikane), Heat or kiln sterilization, Steaming and Immersion in a hot liquid.
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4 National provisions for fumigation
4.1 Regulatory framework for fumigation
4.1.1

Plant protection act and rules

Nepal has a regulatory mechanism in place that monitors the SPS Measures. It is the Plant Protection Act
of Nepal 2064 (2007).5 Chapter three of the Act deals on the provisions concerning the entry permit,
sanitary certification, and re-export certification. Article 12 of the same chapter mentions the
Phytosanitary certification for export or re-export and Article 13 covers the requirements to obtain the
carriage of a consignment. Chapter four of the Act covers provisions related to the inspection, test, and
treatment whereas Chapter 6 has provisions for offenses and penalties.
The Plant Protection Rules 2066 (2010) has the provision of entry and certification process of
Phytosanitary certificate and the method of testing. It states, "If it is deemed necessary to treat the plants,
plant products, biological control agents, beneficial organisms or other articles, the inspector has to
disinfect or treat them by following any or more of the following methods:
•

To carry out the treatment by fumigation method in airtight condition/containers at least for 24
hours;

•

To carry out the treatment in physical method (for example cold, heat, and ray) depends on the
nature of the pest, and;

•

To carry out treatment by various chemical pesticides (for example dust, grains, liquid, etc.)”

The regulation gives full details on the type of the declaration to be made with forms already developed
with the detailed requirement for certification).
4.1.2

Nepal Food Corporation SOP

Based on the guidelines of the FAO, NFC has developed a SOP to maintain the practices and standards of
fumigation in the warehouse they are operating (Details in Annexure I).

4.2 Practices of Fumigation
Generally, the chemical used for fumigation as per the NFC procedures is Aluminium phosphide. It is
applied in the ratio of 1: 3, which means for one ton of goods, three tablets of Aluminium phosphide is
used. Once applied, the warehouse is closed for five to six days. This technique of fumigation is only
applied to dry products having no oil or moisture. To maintain quality assurance cross-contamination issue
is well observed. Use of MB is prohibited as per the information gathered during the visit to NFC’s
Birtamod warehouse.
Previously, MB was used for fumigation of empty containers for loading coffee and tea. In addition, it was
used to fumigate the containers that were stuffed with carpets and garments for export. However, an
event of suffocation at destination de-stuffing point was experienced and therefore, the process of using
MB was stopped, at least in the case of carpet export to Germany.

5

http://www.lawcommission.gov.np/en/archives/category/documents/prevailing-law/statutes-acts/plantprotection-act-2064-2007
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In other instance, the heating chamber was established at the Patan Industrial Estate for fumigation but
that too was not utilized to its optimum and therefore in a non-operating state.
In addition, the Pest Control Department has established a fumigation center in Kirtipur for fumigation of
small quantities of seeds for export.
4.2.1

Fumigation of products

The NTIS 2016 is Nepal’s third-generation trade integration strategy. NTIS 2016 seeks to address the
outstanding trade and competitiveness challenges confronted by the country’s export sector. This
strategy, thus, focuses on identifying actions to address protracted constraints in many crosscutting areas
including:
•
•
•
•
•
•
•

Institutional capacity building for trade, including the capacity for trade negotiations
Business environment for investment and trade
Trade and transport facilitation
Standards and technical regulations
Sanitary and phytosanitary measures
Intellectual property rights
Issues related to trade in services.

Moreover, NTIS 2016 recognizes potentials of product in Nepal and value chain development in the
following priority export sectors:
•
•

Agro and forest products (cardamom; ginger; tea; and medicinal & aromatic plants)
Craft and manufacturing products (all fabrics, textile, yarn and rope; leather; footwear; 'chyangra'
pashmina; and, knotted carpets)

Similarly, fruits and vegetables; all fabricated steel and metals; lentils; silver jewelry; instant noodles;
paper products; wool products; honey; readymade garments; coffee; semi-precious stones; and
hydroelectricity have also been identified as other potential sectors. NTIS 2016 has been formulated in
close complementarity with the new Trade Policy, 2015.
Some of the weaknesses and threats identified with products are as follows:•
•
•
•

Ginger: Lack of international accreditation, incidence, and control of disease, pest (Rhizome rot,
rhizome fly)
Tea: Lack of internationally accredited laboratories, inability to meet delivery requirements
including quality control such as meeting MRL regulations in destination markets
Medicinal and Aromatic Plants: Lack of accredited quarantine facilities at the customs points
Leather: Threat of maintaining quality and environmental impact

Footwear and leather should have weakness and threat due to fumigation in storage as per the
findings but not mentioned in the NTIS SWOT analysis. Besides, there is no mention in the carpet
exports on fumigation requirement for the products as identified by exporters whereas there should
have been mentioned.
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Therefore, nowhere in the document of NTIS, the requirement of fumigation has been mentioned as
threat or weakness for trade and demand of fumigation center or facility, though SPS-related
infrastructure and technical requirements have been mentioned for agro products.
Fumigation for ship containers or containers used in aircraft is necessary. If container is used for food
transport in raw form of finished food product, it is furthermore important to comply fumigation.
All products having very little moisture need fumigation, but the method and chemical varies.
Some items like grains of all kind packed in jute or plastic sacks or packing material made of raw wood
need fumigation prior to making the pallets or after - small containers need to be sanitized with right
chemicals or heating or freezing methods.
4.2.2

Fumigation of containers

According to International Maritime Organization (IMO) 1996, qualified operators must fumigate
containers before shipment and/or arrival, but never onboard ship. Containers under fumigation are
classified as dangerous goods (International Maritime Dangerous Goods (IMDG) Code-Class 9 –
Miscellaneous dangerous substances and articles) and must be accompanied by a declaration about
fumigation and booked through the procedures for hazardous cargo. Details including the name of the
fumigant, its dosage, the date of fumigation and the precautions to be taken at the time of unloading at
the destination point must be provided. A cargo container under phosphine fumigation can be loaded to
a ship only when the gas concentration inside has equilibrated i.e. 24 hours after dosing.
The master of the vessel should be informed before the loading of such containers under fumigation. MB
treated containers must be ventilated adequately before loading and must be accompanied by a gas-free
certificate. However, irregularities in adhering to IMO guidelines have been noticed in both developing
countries and industrialized countries.
The frequency of undeclared fumigated containers was noted to be high from developing countries
(Masters, 2003). Failure to declare may be due to a lack of knowledge about the IMO Dangerous Goods
rules and regulations or to avoid additional charges for transporting dangerous goods. Containers under
fumigation without a label or declaration pose health risks to inspecting staff and persons involved in
unloading activities. Another irregularity noticed is the false declaration about the fumigation of
containers (Low et al., 2003). In containers that were declared as fumigated during the inspection, live
insects have been noted at the destination point (CFIA, 1999; Magee, 1994). There are specific regulatory
requirements concerning fumigation in some countries.
Japan: In Japan, as per their Plant Protection Service, adequately sealed containers (empty) are expected
to retain at the end of 48 hours at least 70 percent of the MB dosed (Sharp et al. 1986).
Australia: In Australia, as per the quarantine regulations effective from 2001, cargo containers must be
accompanied by a specific declaration for the wooden packaging materials including cases, pallets, crates,
skids or pallet cartons with wooden skids, for fumigation with MB or sulfuryl fluoride, heat treatment or
any permanent treatment with an approved preservative (e.g. copper chrome arsenic compounds).
Australia is also very particular about the external as well as internal cleanliness of the freight containers
(AQIS 2004). The Australian Quarantine and Inspection Service (AQIS) recommends fumigation of all GP
containers-empty or loaded, under gas-proof sheets only. However, considering the operational
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difficulties in overseas ports, AQIS accepts fumigation of containers without a gas-proof sheet provided
30 percent or more of the dosed fumigant was measured at the end of 24 hours after treatment.
According to AQIS (2004), containers fumigated overseas must have the following additional declarations:
a. “The consignment has been verified free of impervious surfaces/layers (plastic wrapping or
laminated plastic films, lacquered or painted surfaces, Aluminium foil, tarred or waxed papers,
etc.) that may adversely affect the penetration of the fumigant prior to fumigation; the
consignment was stickered at 200 mm intervals (prior to treatment)”.
b. To stop ineffective offshore fumigations and to prevent the entry of exotic pests from containers
arriving in their ports, Australia has introduced an accreditation scheme for professional pest
control operators overseas (e.g. Indonesia, Vietnam, Philippines, and India) who are involved in
fumigating shipping containers destined for Australia.
Germany: In Germany, container fumigation must be undertaken after testing for gas tightness, in the
open with a safety distance of 10 m from buildings. Containers under fumigation must be stored on deck
with a minimum distance of 6 m from air intake openings, crew quarters, and other parts of the ship
frequented by people (TRGS 1989).
United States of America: In the United States of America (USA), grain and other commodities in
containers can be carried out as stationary or in-transit fumigation by rail or onboard ship (USDA – FGIS,
1987). For fumigating stationary containers6, MB is applied for a minimum period of 16 hours for solid
wood packaging materials (SWPM) and 24 hours for other commodities in containers. Aluminium or
Magnesium phosphide treatment is allowed for either stationary (minimum exposure period 72 hours) or
in-transit fumigation. For the latter, warning placards per EPA, DOT, and state regulations must be
installed.7 CO2 treatment is also allowed for in-transit treatment as well as stationary containers
(minimum exposure period 96 hours). USDA–APHIS (2004) recommends fumigation of cargo containers
with MB only under tarpaulins.8 However, refrigerated containers can be fumigated without a gas-proof
sheet. In either case, the use of circulating fans (70m3 air per minute) is essential to aid the proper
distribution of MB. For Phosphine, sheeted fumigation of containers is recommended. However, new
containers (≤ 5 years old) can be fumigated with phosphine without a sheet, after proper sealing. As plastic
wrappings such as cellophane, films and shrink-wrap and papers that are waxed, laminated or
waterproofed in containerized cargo are not readily permeable, they must be perforated with 0.48 cm
diameter holes either at 19 cm2 intervals or with 0.64 cm diameter holes at 26 cm 2 intervals over the
entire surface of the wrappings.
European Union: The European Union has regulations with regard to the import of non-manufactured
wood packing (NMWP) or SWPM comprising coniferous pallets, crating, packing blocks, drums, cases, load
boards, pallet collars, skids, etc., but not dunnage from the USA, in order to prevent the entry of the
pinewood nematode

6

https://www.researchgate.net/publication/240764887_Fumigation_of_Shipping_or_Freight_Containers
http://www.uky.edu/Ag/Entomology/PSEP/pdfs/cat1b7cfumigation.pdf
8
https://www.aphis.usda.gov/import_export/plants/manuals/ports/downloads/treatment.pdf
7
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4.2.2.1 Wood containers fumigation
Pests may infest basis for Regulation Wood originating from living or dead trees. Wood packaging material
is frequently made of raw wood that may not have undergone enough processing or treatment to remove
or kill pests and therefore remains a pathway for the introduction and spread of quarantine pests.
Dunnage has been shown to present a high risk of introduction and spread of quarantine pests.
Furthermore, the wood packaging material is very often reused, repaired, or remanufactured. The true
origin of any piece of the wood packaging material is difficult to determine, and thus its Phytosanitary
status cannot easily be ascertained. Therefore, the normal process of undertaking a pest risk analysis to
determine if measures are necessary, and the strength of such measures, is frequently not possible for a
wood packaging material. For this reason, this standard describes internationally accepted measures that
may be applied to wood packaging material by all countries to reduce significantly the risk of introduction
and spread of most quarantine pests that may be associated with that material.
Regulated WPM guidelines cover all forms of wood packaging material that may serve as a pathway for
pests posing a pest risk mainly to living trees. They cover wood packaging material such as crates, boxes,
packing cases, dunnage, pallets, cable drums and spools/reels, which can be present in almost any
imported consignment, including consignments that would not normally be subject to Phytosanitary
inspection. The following articles are of sufficiently low risk to be exempted from the provisions of this
standard:
-

wood packaging material made entirely from thin wood (6 mm or less in thickness)

-

wood packaging made wholly of processed wood material, such as plywood, particleboard,
oriented strand board or veneer that has been created using glue, heat or pressure, or a
combination thereof

-

barrels for wine and spirit that have been heated during manufacture

-

gift boxes for wine, cigars and other commodities made from wood that has been processed
and/or manufactured in a way that renders it free of pests

-

sawdust, wood shavings and wood wool - wood components permanently attached to freight
vehicles and containers.

WPM subjected to the approved measures shall be identified by application of an official mark. This mark
consists of a dedicated symbol used in conjunction with codes identifying the specific country, the
responsible producer or treatment provider, and the treatment applied. Hereafter, all components of such
a mark are referred to collectively as “the mark”. The internationally recognized, non-language-specific
mark facilitates identification of treated wood packaging material during inspection before export, at the
point of entry, or elsewhere. The NPPOs should accept the mark for authorizing the entry of wood
packaging material without further specific requirements. Debarked wood must be used for the
construction of wood packaging material. In addition to the application of one of the adopted treatments
specified are standards of tolerance levels as well.
4.2.2.2 Pallet fumigation
Pallets, with or without commodity, can be fumigated using one of two methods:

29 | P a g e

▪

Tarp Fumigation

▪

Container Fumigation

Tarp Fumigations consists of covering the pallets with a gas-proof fumigation tarp, with edges such that
a gas seal is achieved.
Container Fumigations, the preferred method of pallet fumigation, place the pallets to be treated in a
sealed container for fumigation. This method of pallet fumigation as it ensures the penetration of the
fumigant and there is less risk associated with potential leakage.
4.2.2.3

ISPM 15 compliance for international shipments

Due to the IPCC, most pallets shipped across national borders must comply with ISPM 15 Regulations.
Wood: ISPM 15 regulates wood packaging material used in international trade to reduce the possibility
for foreign pests to be introduced into new areas.
Approved treatments of wood packaging materials under ISPM 15:
▪
▪

Heat Treatment
Methyl Bromide Treatment

4.2.2.4 Fumigation of wooden crates:
Fumigation of wooden crates should be carried out with MB
at the dosage of 48 grams per meter cube. In this process,
the wooden packing crates are placed in the fumigation
covers under a smooth floor and then it converted
completely. The gas monitoring lines for measuring gas
concentration during the exposure period is placed at
different locations as per requirements. The fumigation
covers are sealed with the help of sand snakes and an airtight
enclosure is made. The total cubic area of the enclosure is
measured, and the required dosage of MB is administrated.

Figure 1 Fumigation of wooden crates

Gas monitoring is carried out during the exposure period. After the exposure period of 24 hours the
fumigation covers are removed, and the empty wooden crates are aerated.
4.2.2.5 Heat treatment
Heat Treatment (HT) is a method of wood sterilization, the
wooden crates, and wood shipping pallets are heated until
they reach a minimum core temperature of 56 °C (132.8 °F)
for at least 30 minutes. This can be achieved by using a dry
kiln or any other approved heat treatment chamber/device.
Heat treatment will likely become the most popular method
due to environmental concerns caused by MB used to
Figure 2 Heat treatment for wood sterilization
fumigate packaging.
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4.2.2.6 Fumigation or heat treatment marking
WPM bearing the stamp or mark below is certified as being ISPM 15 compliant. It may be stamped or
branded to the wood packaging material in any color.

Figure 3 Sample of heat treatment marking

Figure 4 Example of heat treatment marking

•

XX represents the two-letter ISO country code where the wood was treated.SG for Singapore.

•

000: represents the unique certification number (which ensures that the wood packaging material
can be traced back to the treatment provider and/or manufacturer).

•

YY is the treatment abbreviation where:
o

HT is the code for heat treatment using conventional steam or dry kiln heat chamber to a
minimum of 56º C for a minimum of 30 minutes.

o

MB is the code for MB fumigation.

o

DH is the code for heat treatment using dielectric heat.

5 Hazards and safety measures for health and environment protection
5.1 Components for fumigation success
Fumigation requires careful planning by experienced personnel. The detailed steps include:
1. Sealing - The structure must be sealed to reduce gas loss during exposure.
2. Dosage - The temperature and the species of insect determine the concentration of gas and the
time the pest is exposed to the gas.
3. Monitoring - Throughout the fumigation, gas level readings are taken through tubes placed in the
fumigated space before gas introduction. The readings ensure adequate dosage.
4. Temperature - Warmer temperatures will result in fumigation that is more effective. The
temperature must be above 50°F. It must also be maintained during both the exposure and the
aeration.
5. Aeration - Aeration time is variable, depending on temperature, humidity, and air movement.

5.2 Choosing a fumigant
After the need for fumigation has been proven, the right fumigant must be chosen. The fumigant product
you choose, though, must be labeled for the specific and efficient fumigation job and the applicator must
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prepare to comply with all its relevant labeling. Following factors should be considered while choosing a
fumigant:
▪

Toxicity to the target pest

▪

Volatility and ability to penetrate

▪

Corrosiveness, flammability, and potential for explosion

▪

Warning properties and detection methods

▪

Effect on seed germination and finished product

▪

Quality

▪

Residue tolerances

▪

Availability

▪

Ease of application

▪

Cost

5.3 Site suitability considerations
Fumigation may be used in several types of situations, including structures, bulk storage facilities, specially
designed chambers, rail cars, trucks, and other like shipping containers. However, fumigants should only
be used in enclosed areas, because the molecules of the fumigant penetrate throughout the area and
escape through openings. Fumigants cannot be used in localized areas of a building unless it is possible to
completely seal and control access to the treated area throughout the fumigation and aeration period.
Fumigants should never be used in any areas that cannot be fully secured to prevent entry or contact by
people or animals nether it can be established at an area where cross contaminations may occur such as
food stored or drivers cooking place etc.
The fumigation site also must have the proper environmental conditions to allow successful use of the
fumigants. This includes correct temperature, humidity, and air circulation conditions required for
effective pest control.
Sites should also be thoroughly surveyed to identify and protect items that may react with or be damaged
by the fumigant. This may include such items as furnishings, floor coverings, foodstuffs, wall hangings,
finishes, plumbing and electrical devices, and moisture sources.
Some of the types of site fumigation are as follows:
5.3.1

Structural Fumigation

Fumigation may be used to control certain pests within existing buildings such as grain storage bins and
homes. Since typical construction is not sufficiently airtight, these require sealing. In relatively airtight
structures, taping may be enough. However, many buildings require tarpaulin the entire structure.
Fumigants used in grain storage are very useful for control of stored product insects such as weevils and
various "bran bugs”. Household fumigations can help control pests such as dry wood termites, powder
post beetles, and other wood-boring beetles that are hard to control with other methods.
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5.3.2

Chamber Fumigation

Since environmental conditions can be carefully controlled and monitored, chamber fumigation is a
superior method for fumigating many materials. Using a chamber will allow only small amounts of a
commodity to be fumigated at a time because of the limited size of the chamber. However, the limited
space can be an advantage, because the fumigant is confined, saving the time it takes to fumigate and the
amount of fumigant used. The ability to carefully control environmental conditions in a chamber also
allows fumigation to be used to control pests on fragile commodities such as fresh fruits or vegetables
without damage.
Chamber fumigation can also be used to disinfect fresh produce, packaged foods, bagged or baled
agricultural products, museum specimens, furniture, high-value garments, and similar items.
Chambers used for fumigation may be either the atmospheric or the vacuum type. Vacuum chambers
provide the quickest and most thorough fumigation and are best for finely divided items, such as flour.
Applying a vacuum increases the penetration of a fumigant and shortens fumigation time. However, some
materials may be damaged by vacuum and require special precautions. Atmospheric chambers are useful
for fumigating materials that might be damaged in a vacuum chamber.
5.3.3

Tarpaulin Fumigation

Tarpaulin fumigation involves placing a gas-tight material over the commodity or structure to be
fumigated. The tarps must be specially made for fumigation, such as impregnated nylon or sheet
polyethylene. Waterproof canvas tarpaulins are not satisfactory. Polyethylene tarps can be used in
thickness from four to six mils. Use gas-impervious adhesive tape to join various sections of polyethylene
film.
The tarpaulin method provides thorough protection from insect damage at a practical cost. Done in place,
it permits fumigation without the expense of moving huge stores of commodities. Tarpaulin fumigation
can disinfest materials such as bagged grain, dried fruit, stacked lumber, and other commodities from
insects effectively and efficiently.
Tarpaulin fumigation may be done in the open, on loading docks, or in areas of buildings that allow safe
aeration when the tarpaulin is removed. However, sites must also be checked for possible hazards in
securing the fumigated area from humans and animals as well as for adequate sealing.
5.3.4

Railcar and Container or Truck Fumigation

Items shipped in rail cars or large truck trailers are often fumigated after they are loaded into the vehicle.
This prevents pests from being transported to other locations and protects shipped products from pest
damage during transport. Most vehicles, depending on their condition and the type of commodity being
fumigated, require sealing to confine the fumigant.
Pests controlled by railcar and truck fumigation include beetles and moths that infest flour, grains, nuts,
dried fruits, and other agricultural products. These insects usually are brought into the vehicle on the
commodity being shipped. Some insect pests may hide in empty vehicles, feeding on residues from
previous cargoes. Unless controlled by fumigation or removed by thorough cleaning, these pests can infest
future loads.
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Fumigation of railcars, truck trailers, and other shipping containers must comply with the regulations of
state and local highway departments and departments of transportation as well as the fumigant’s label
instructions. In some cases, loaded railcars can be fumigated in transit. It is not legal to move trucks,
trailers, containers, vans, etc., over public roads or highways until they have been aerated. When
performing a truck or boxcar fumigation, the pesticide applicator must post warning signs on all entrances
to warn of the hazards.
Because fumigated boxcars or trailers may contain residues of a fumigant after aeration, the vehicles need
to be monitored with appropriate detection equipment once they reach their destination and before they
are unloaded. The person opening and monitoring fumigated loads must wear respiratory protection and
any other protective equipment required by the fumigant label.

5.4 Safety precautions and protective devices
5.4.1

Fumigant Management Plan for Phosphine fumigants

Phosphine fumigants are those pesticide products that contain hydrogen phosphide (phosphine gas),
aluminum phosphide, or magnesium phosphide.
The applicator who will conduct fumigation with any phosphine product is responsible for working with
the owners and/or responsible employees of the structure and/or area to be fumigated to develop a
“fumigation management plan” (FMP). The FMP is intended to ensure safe and effective fumigation. The
FMP must address “characterization” of the structure and/or area and include appropriate monitoring
and notification requirements.
The FMP must be in writing and is required for each site to be fumigated. The applicator is responsible for
assuring that the FMP is completed, kept up to date, available for review, and followed. This requirement
is written on the labeling of phosphine fumigant products and specifies what should be included in the
FMP.
Before writing an FMP, the applicator should carefully read both the label and the applicator’s manual for
the fumigant product to be used. Once the FMP is written, a copy of this information must be given to the
appropriate personnel at the site, such as the landowner, foreman, driver, etc.
The FMP and related documentation, including monitoring records, must be maintained for a minimum
of two (2) years. The applicator must comply with any state recordkeeping period.
5.4.2

Fumigation Management Plan for soil fumigants

Soil fumigants are those pesticide products that contain chloropicrin, dazomet, metam-potassium,
metam-sodium, or MB and are labeled for soil fumigation.
Soil fumigants will specify a requirement for an FMP and a post-application summary report. Soil
fumigators will then need to ensure that a site-specific FMP is in place before beginning a fumigant
application. They will also need to prepare a post-application summary report to document any deviations
from the FMP that may have been necessary, as well as results of air monitoring done during and after
the application.
These additional labeling requirements were set up because of the volatile nature of soil fumigants. By
meeting these requirements, fumigators will protect the pesticide handlers involved in fumigant
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applications, agricultural workers who re-enter fumigated fields and bystanders who may be near treated
areas. The requirements will also address worker protections, stewardship and training programs, good
agricultural practices, buffer zones, posting requirements, and emergency preparedness and response
measures.

5.5 Monitoring the use of fumigants
5.5.1

Using two trained applicators

Recent regulations and changes in warning statements on labels now require the presence of two trained
applicators during hazardous stages of fumigant application. This strengthens the long-standing
recommendations of working in pairs. Two applicators are to work together whenever the application or
gas monitoring requires entry into or work within the confined space where a fumigant is applied.
Aluminum phosphide and MB labels do allow an applicator to work alone if the fumigant is applied
outdoors to a stream of moving grain (as with aluminum phosphide) or in recirculation systems where MB
concentrations do not exceed 5 ppm in the work area. Even so, the presence of two trained applicators is
always a wise investment for safety in the event of accident or emergency.
5.5.2

Exposure levels

Respiratory protection is required for certain phases of most fumigant applications and other times when
the airborne concentration exceeds a set value. The American Conference of Governmental Industrial
Hygienists (ACGIH) recommends following established exposure limits known as Threshold Limit
Values (TLVs). A TLV is the airborne concentration of a fumigant in parts per million that nearly all workers
may be repeatedly exposed daily without an adverse effect. A TLV is usually established for each fumigant
as a guide to preventing health hazards, but it should not be considered the distinction between safe and
unsafe fumigant concentrations.
Two types of TLVs are recommended by the ACGIH as guidelines for protecting persons handling toxic
vapors, including fumigants. These recommendations are not enforceable standards, although they
contribute to better worker safety. The two recommended TLVs are:
1. TLV-TWA, the threshold limit value-time-weight average (TWA), is an airborne concentration, in parts
per million, of a fumigant (or other toxic gas) that most workers can be exposed to during an eighthour
workday
or
40-hour
workweek
without
developing
health
problems.
Typically, the TLV-TWA value is the concentration referred to on fumigant labels that must not be
exceeded without appropriate respiratory protection.
2. TLV-STEL, the threshold limit value-short-term exposure level, is the maximum allowable
concentration of any fumigant that a person should be exposed to without respiratory protection. It’s
recommended that exposure to this concentration be for no longer than 15 minutes at a time, with a
minimum of 60 minutes between exposure periods. No more than four exposure periods should be
allowed in one workday. The total exposure for any single day should not exceed the TLV-TWA level
for an eight-hour work period. If the fumigant does not specify a maximum exposure value, exposures
must then be kept below the Permissible Exposure Limit (PEL). PELs are outlined in state or federal
health and safety regulations. These limits usually represent the maximum concentration of an
airborne chemical that can be present without being a health hazard to most people.
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The TLV and PEL values should only be used as a guide, since these levels may not protect everyone under
all types of conditions. For instance, there may be a few workers who will be sensitive to the effects of
the chemical below the TLV or PEL values. Heavy physical activity, which increases the breathing rate,
increases chemical uptake of airborne chemicals. In addition, the exposure levels are based solely on
exposure through inhalation. Since some fumigants can be absorbed through the skin or accidentally
ingested, overall exposure levels may be greater.
5.5.3

Use of gas detection devices

Revised labels for fumigants require the use of sensitive gas monitoring devices during fumigant
application and before warning placards can be removed from fumigated storages.
Devices that provide adequate sensitivity include detector tubes and matching pumps manufactured by
Auer, Draeger, Matheson-Kitagawa, MSA, and Sensidyne. Detector tubes are sealed glass tubes filled with
a specific, reactive solid. Both ends of the tube are broken off just before use, and one end is attached to
a calibrated pump. Available pumps use a bellows, bulb, or piston-type syringe to draw a precise volume
of air through the detector tube. Discoloration of the solid material within the tube indicates fumigant
concentration; gas concentrations can be read directly from the glass tube. Tubes and pumps
manufactured by different companies may be very similar, but to get accurate readings, it is necessary to
match detector tubes and pumps from the same manufacturer. Do not mix separate brands of equipment.
"Low-range" detector tubes that accurately indicate low levels of fumigant concentrations are required
for label-specified monitoring practices that provide information for worker safety. "High- range" tubes
may be useful for detecting fumigant leaks. These tubes are scaled for measuring much higher
concentrations of fumigants, and they are especially useful for monitoring gas concentrations within
storages during fumigation to determine if the necessary levels were reached. Other gas monitoring
devices, such as halide leak detectors and thermal conductivity meters, may be used to detect leaks or
determine internal concentrations of gas during fumigation. However, these devices do not provide labelrequired levels of sensitivity necessary for determining safety (respiratory protection) needs. Halide
detectors also should not be used around grain storage buildings, since the flame may trigger an explosion
of grain dust.
When measuring fumigant levels after fumigation, it is important to take readings from several locations.
Often fumigants may become trapped in localized pockets. Different materials will also desorb at varying
rates, a process called off-gassing. This can allow toxic levels of the fumigant to occur in scattered
locations.
Detector tubes are specific for a single fumigant. Auer, Draeger, Matheson-Kitagawa, MSA, and Sensidyne
manufacture detectors that offer adequate sensitivity for label-required monitoring of hydrogen
phosphide (phosphine) and/or MB. The only available detector that offers adequate sensitivity for labelrequired detection of chloropicrin is produced by Matheson-Kitagawa and is specified on the chloropicrin
label.
Tubes available for measuring CO2 concentrations are available from several manufacturers. Several types
of tubes may be needed since applicators must be able to measure low (below 1 percent) CO2 levels to
provide information on worker safety and high concentrations (up to 60 percent, minimum) to determine
the need for a continued injection of the gas into the structure.
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Warning agents, such as chloropicrin, are sometimes added to fumigant gases that otherwise have little
odor. Sometimes warning agents may affect the accurate reading of fumigant levels, so be sure to use
detecting equipment that can reliably measure fumigant concentrations in the presence of the warning
agent.9
5.5.4

Use of Protective Equipment

Various types of respiratory equipment are available to use while conducting fumigation, but their
effective and safe use requires that the equipment be matched to the specific need. For instance, chemical
cartridge respirators, used in applying many types of pesticides, are not suitable for fumigation work.
Depending on the gases and their concentration, various types of gas masks, self-contained breathing
apparatus, or air- supplied systems are appropriate.
Canister and cartridge-type gas masks employ a replaceable canister or cartridge that contains chemical
components that absorb specific gases. Full-face canister respirators (not half-face cartridge respirators)
should be used as protection where this meets label specifications.
The effective life of an individual canister varies according to fumigant concentration and the respiratory
rate of the applicator. Maximum limits are stated on each canister. Under NIOSH/MSHA regulations,
canisters are color-coded according to fumigant absorbency. For example, canisters approved for
protection from hydrogen phosphide are coded yellow with an orange stripe. Canisters effective for MB
and chloropicrin are color-coded black. Always double-check the color code with written specifications
that indicate the canister is effective for the fumigant.
As a canister empties, it becomes hot. Breathing hot air or encountering high resistance to breathing
provides a warning that the canister is about to become ineffective for protection.
When this occurs, or when the applicator smells or tastes the fumigant or experiences poisoning
symptoms, the applicator should immediately leave the fumigated area. An empty canister should be
crushed before it is discarded so that no one will mistakenly use it in the future.
Canister respirators are inadequate for use in oxygen-deficient environments (less than 19.5 percent),
such as that produced by CO2 fumigation. Although canisters may absorb the toxic fumigant in this
environment, they do not supply necessary oxygen. In these situations, an SCBA or a combination of airsupplied/SCBA is needed.

9

Note: Commodity fumigators must not use chloropicrin as a warning agent, since this material is not permitted
for use on most food items, and it would result in an illegal residue.
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6 Strategic choices for the construction of fumigation centers in Nepal
Currently, there are five regional Plant quarantine offices and ten other smaller quarantine checkpoints
(Plant Quarantine Check posts and Sub-check posts) in Nepal. Three of these check posts are along Nepal
China border, one is at Tribhuvan International Airport in Kathmandu and the remaining are along IndoNepal border. National Plant Quarantine Program, located at Harihar Bhawan in Lalitpur district, functions
as a plant quarantine governing office within the Plant Protection Directorate of Ministry of Agriculture.
The five Regional Plant Quarantine Offices are in Indian border and are as follows:
1. Regional Plant Quarantine Office, Kakarvitta, Jhapa District in the Easter Region of Nepal
2. Regional Plant Quarantine Office, Birgunj, Parsa District in the Central Region of Nepal
3. Regional Plant Quarantine Office, Siddharthanagar, Rupandehi District in Western Region of
Nepal
4. Regional Plant Quarantine Office, Nepalgunj, Banke District in the Mid-Western Region of Nepal
5. Regional Plant Quarantine Office, Gadda Chauki, Kanchanpur District in Far Western Region of
6. Nepal
Other small check posts and sub check posts are as follows:
1. Biratnagar, Morang, Eastern Region
2. Bhantabar, Sunsari, Eastern Region
3. Jaleshwar, Mahottari District, Central Region
4. Malangawa, Sarlahi, Central Region
5. International Airport at Kathmandu, Central Region
6. Tatopani, Sindhupalchowk, Central Region
7. Kerung, Rasuwa, Central Region
8. Krishna Nagar, Kapilbastu, Western Region
9. Lomangthang, Mustang, Western Region
10. Jhulaghat, Baitadi, Far Western Region
Three of the checkpoints, located at Tatopani, Kerung and Lomanthang, are in the Northern side bordering
China. Phytosanitary Certificates & amp; Import Permit (IP) is issued through these entry points.
There are five Regional Plant Protection Laboratories (RPPLs) in different Development Regions. Based on
this information, the study team visited various ICDs and ICPs of the country and held stakeholder
consultations with multiple institutions.

7 Nodal agencies to implement the fumigation system in Nepal
Some of the agencies that will play a major role in establishing fumigation centers in Nepal are as follows:
1.
2.
3.
4.

Nepal Bureau of Metrology and Standards
Ministry of Industries, Commerce, and Supplies
Ministry of Agriculture Development and Land Management
Ministry of Forests and Environment

Besides these, all the other government and private agencies affiliated with the ministries mentioned
above need to coordinate closely to make the fumigation system and certification work well. It is not going
to be successful with just the infrastructure as right chemical, of the right dose for the right product at the
right temperature needs to be performed as well as the system of certification needs to be accredited by
internationally accredited lab or a person under an approved technology and system.
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As all the border points have the presence of pest control and quarantine facilities, it must be their major
responsibility to store the chemicals and equipment and provide the trade facilitation with nominal
charges to promote exports.

8 Field visits
The filed visit included visiting national and international sites. The study team visited Haldia port in
Kolkata, India from 18 to 22 June 2019. It was observed that the CWC warehouse and the CFS: fumigation
was done for the total warehouse and if required in shipping containers. It was also observed that the
private entrepreneurs at the factory or warehouse premises provided the fumigation requirement
facilities. In addition, the CFS also provided fumigation facilities in shipping containers, if demanded by
the clients. National visits included consultations with various stakeholders from Biratnagar, Birgunj,
Birtamod, Dhurlabari, Kakarvitta and Kathmandu. Findings of the national visits are elaborated in Section
9.

Figure 5 Container Fumigation Technique
(Source: Infinity Freight Services Private Limited)
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9 Field Findings and Recommendations
9.1 Site-specific measures
Table 3: Considerations for fumigation centers in Nepal
Details of Visit

Activities

Recommendations

Date of visit

Stakeholders visited

Area identified for fumigation

25 to 28 June 2019

Nepal Transit and
Warehousing
Company
Limited
(NTWCL)
staffs, Customs Chief
and staffs, NITDB
staffs,
Plant
quarantine office and
staffs, NFC Birtamod,
Ginger exporters and
Mechi Chamber of

ICD premises

8 to 9 August 2019

Places of visit
Kakarvitta
Birtamod
Dhurlabari

(Chance of facilitating at sight
is also there)
Type of fumigation
1. Container fumigation
2. Mobile fumigation
(Ship container on Flat Rack)

where such facilities can be provided.
- The Eastern part of the ICD further east from the warehouse has a place
of one ropani 74 X 74 ft.
- NFC Birtamod has its facilities. The representatives from the Plant
Quarantine Office within the ICD mentioned that if equipment and
chemicals are provided, the service of fumigation can be provided for the
warehouse. (If grains are stored or for fumigation in intervals.)
- Suggestion providing service within closed shipping containers of very
good quality under a shade protecting the entry of moisture that could
spoil the durability for ship container doors where the fumigant chemical
Dhurlabari for Ginger is already established.

Date of visit

Stakeholders visited

6 to 8 July 2019

Birgunj customs chief, ICD Sirsis
NTWCL
staffs,
Type of fumigation
learning
Agents,
Telephone discussion 1. Container fumigation

Birgunj

- Currently, fumigation service is not required at Kakarvitta, however, the
need may arise in the future. Therefore, it is important to reserve an area

is inserted with a small pipe and a pumping machine. Sanitizing plant at

commerce

Place of visit

Remarks

Area identified for fumigation

with Chairman land 2. Gas Fumigation
transport committee
FNCCI, Visited ICD, ICP
and Birgunj customs

- In Birgunj, there is already an area, which is unutilized, and already a
ventilated infrastructure available where gas fumigation with tarpaulin or
container fumigation is possible.
- For time-to-time fumigation of the main warehouse and ICD and ICP,
coordination with plant quarantine office located in ICP can facilitate the
service.
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as well as Raxaul
warehouse facilities
of NTWCL.
Date of visit

Stakeholders visited

18 to 19 July 2019

Place of visit

Customs chief, ICD ICP has plenty of space for a
operators,
ICP fumigation infrastructure. The
operators, site visit at ICD has no space available.
ICP of Nepal and
India,
consultancy Type of fumigation

Biratnagar

with ICD operator

Fumigation
facilities
not
needed yet at Biratnagar.

Date of visit

Stakeholders met

23 July 2019

Consultancy
with
customs,
Freight
Forwarders, Clearing
agents and Exporters
like
Carpet
and
Handicraft, NTWCL

Areas
identified
fumigation

8 August 2019
18 August 2019

staff

Area identified for fumigation

for

Heat fumigation can be
performed outside the airport
warehouse, probably at the
Industrial Estate.
However, it is not possible at
the airport premises due to
the
issues
of
health,
environment, and airport
safety.

Place of visit

Type of fumigation

Kathmandu

1. Mobile fumigation
2. Heat chamber fumigation

- The items that need fumigation at Biratnagar are leather items. But the
exporters do fumigation at the factory itself and the Indian importers have
no problem accepting the quality standards of such leather.
- There are no official records of any demand for fumigation by exporters
or traders from Biratnagar.

- Many wooden handicrafts are being exported and as per the report from
Nepal Rastra Bank (NRB) on a study of Non-tariff Measures (NTM) for Nepal
Chamber of Commerce. The demand is having been identified.
- "The goal of facilitating exports of wooden handicraft items exports from
Nepal will be two folds. The primary step would be the establishment of a
fumigation treatment center in Nepal. This would need to be based on
collaborative efforts of all relevant Ministries and agencies. In this regard,
the role of Nepal Bureau of Metrology and Standards (NBSM) would be
integral. Work would need to be taken in close coordination with MoICS,
MoALD, and Ministry of Forests and Environment (MoFE) along with private
sector associations. Simultaneously, the aspect of accreditation for the
fumigation certification would need to be addressed. As has been reported
in previous cases, dating back to 2009, certificate of fumigation issued by
the National Plant Quarantine Offices was not accepted in the US market
since it has not been registered at international level for approval. Thus, to
ensure competitiveness and smooth facilitation of wooden handicraft
exports accreditation would also need to be given due consideration."
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9.2 Short to long-term measures
Besides the site-specific fumigation requirements detailed in Table 3, national level recommendations are
specified in Table 4 as short term, mid-term and long-term recommendations.
Table 4: Recommendations on activities for short to long term
S.
Term
No.

Activities

1

- Create consciousness by having stakeholders consulting on Fumigation.
- Understand the products and importers Specific fumigation requirement
Develop a G-to-G coordination committee as Fumigation is not one
agency’s responsibility but a coordinated approach.

Short term
(6 months -1 year)

2

Mid-term
(2-3 years)

3

Long term
(4-5 years)

- Facilitate with Fumigation of container or fumigation with goods
(product) within the container by planning right doze with competent
agencies and procuring right equipment for fumigating and human
protection.
- Establish State of Art facilities at Chobhar Container Freight Station and
exhibition facilities and elsewhere as required.
- Perishable goods fumigation facilities

Apart from the above-mentioned recommendations, the study team also highly recommends the use of
mobile fumigation chamber system10 as a short to mid-term remedy to the existing chain of exports in
Birtamod, Dhurlabari, Kakarvitta and Kathmandu as explicitly mentioned in Table 3.

9.3 Mobile container fumigation costs and design
The total cost of mobile container fumigation facility including the modification and 18% GST in Indian
currency is presented in Table 5.
Table 5: Total cost of one mobile container fumigation facility
Cost of Container
Modification Cost Total
20' GP

Rs.92,872.00

Rs.51,000.00

Rs.143,872.00

18% GST

Total

Rs.25,896.96 Rs.169,768.96

The mobile container fumigation facility rough sketch of the container with sliding door in the middle to
decide space for small quantity of goods and two ventilators on each side is shown in Figure 6.

10

https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2001083121
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Figure 6: Construction design of mobile fumigation chamber facility
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10 Global lessons for Nepal and Way Forward
1. Based on the NTIS products and general perception of the private sector involved, there is a need to
establish a simple fumigation unit at Tribhuvan International Airport customs area and Birgunj in a year.
Later if the exports increase resulting in increased demand for more units, we should be ready to develop
infrastructure to facilitate heat chamber and expand the job of fumigation.
2. Very close coordination between the MoALD, Plant quarantine, animal quarantine, and NFC is
necessary.
3. The manual developed by the NFC and the existing regulations on SPS should be the guideline of
fumigation facilities and certificate.
4. Chemicals and equipment should be made available by NITDB to concerned quarantine office at the
mentioned places with a special provision of storage in right place with the right temperature and with
the right gears needed for employers’ protection based on the international practice of USA and Australia.
5. A simple standard quality 20 ft. and 40 ft. containers can be used for the short term to comply with the
simple requirement of fumigation. For this, the product can be put inside and fumigation chemical
inserted with the help of equipment and pipes.
6. Goods can be fumigated after loading in the ship containers.
7. Wood fumigation can be done inside the empty containers as well with MB but special airyanat should
be completed to avoid the hazardous to health and environment.
8. Special stickers based on international standard and requirement of ISPM needs to be developed to
well mark the containers and products with fumigation certificates. The rules of fumigation procedure,
documents, are already set on the regulation of SPS attached herewith in Annex I.
9. In some cases, Tarpoline can also be used to fumigate small quantities for which procedure and
methods are given in the section of the report.
10. Most of all a universally acceptable standard needs to be worked out with right accreditation, as a
certification issued by plant quarantine office is not always accepted in the USA and Australia as per the
NRB report.
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11 Conclusion
The job of NITDB is to develop the facilities with its financial involvement or through the aid of donor
agencies like the World Bank or the Asian Development Bank (ADB).
The supply of equipment and chemical along with infrastructure needs to be handed over to competent
authority, for example, the plant quarantine department who will be operating the facilities with the right
storage facilities and handling equipment.
SPS measures are dynamic. With new advancements in technology and awareness, people are more likely
to become conscious of SPS issues and this is set to raise the level of SPS standards. Therefore, in such a
scenario Nepal should incorporate a comprehensive strategy to cope effectively with such challenges at
both domestic and international level.
In Nepal, laboratories should be made well equipped and the labor involved in the SPS regime should be
made technically skilled to improve the inspection and certification system. At the national level, a central
agency for monitoring the SPS measures should be established to facilitate the implementation of the SPS
Agreement and to take necessary actions to mitigate its repercussions on international trade.
Monitoring and surveillance of livestock and plant diseases should be improved by establishing wellequipped veterinary laboratories and plant testing centers. In addition to this, improved vaccines and
diagnostic tools should be developed against prevalent or emerging diseases and pests. An integrated
plan should be formed and implemented by governments at the center and states for improving the SPS
protection in the country.
Government departments and relevant agencies for increasing awareness in people regarding the SPS
issues should conduct regular seminars and workshops. The Indian firms, which deal in exporting
agricultural, wooden handicrafts, carpets, or garments in shipping containers, should be given assistance
and encouragement by government to enter into partnerships at international level so that the
technological gap could be reduced and access to international markets is increased. All laws and
regulations relating to the protection of human, animal, and plant health or life in Nepal should be
reviewed and updated regularly based on new scientific and technological advancements and new risk
assessment techniques.
The demand for quality compliance and environment concern is growing day by day. The importing
countries are very concerned about the SPS issues and the regulation will likely be stricter in the future.
Therefore, it is best to be prepared to meet the requirement of importing countries based on the WTO
agreement in which Nepal is a signatory with the plant quarantine agencies with a manual of monitoring
and evaluating the performance by NITDB officials.
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13 Annexures
13.1 Annex I
Nepal Food Corporation’s Standard Operating Practices of Fumigation
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13.2 Annex II
Standard doses of chemicals used in fumigation by warehouse operators
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