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PREFACE

This Supplementary Environmental Assessment (SEA) complements
the USAID's Programmatic Environmental Assessment (PEA) for
Locust/Grasshopper Control Programs in Africa and Asia (TAMS/CICP,
1989) and shares some commonalities with the Programmatic
Environmental Assessment of the USAID/Mczambique Transition
Development Program (July, 1993) and the subsequent SEA on Pest and
Pesticide Marnagement for Mozambique (Fischer et al. 1993). This SEA
was prepared by the AID/W (AFR/AA/DRCO) Assistant Technical Advisor
to the Africa Emergency Locust/Grasshopper Assistance (AELGA)
Project, Dr. Yeneneh T. Belayneh, with assistance from the USAID
Mission in Mozambique, and with documents and first hand information
obtained from the Government of the Republic of Mozambique (GRM) .
The SEA was first drafted in July of 1993 and was then reviewed by
the Africa Bureau’s Environment Unit and by AELGA. List of persons
contacted while drafting and finalizing this SEA is provided in
Appendix A.

This document reflects the current description of the
Mozambique Crop Protection Service for locust/grasshopper management
and control operations. It containg the best available analysis of
environmental impact and possible strategies for mitigating such
impacts. It provides recommendaticns on training programs in
improved safety, public health and environmental protection, as well
as support for early survey and prompt treatment programs. It
emphasizes thc use of alternatives to the chemica. control and
underscores the importance of judicious and environmentally sound
approaches to the use of pesticides whenever and vherever necessary.

This SEA fulfills the requirements by the USAID to provide

funds for any possible programs related to locust/grasshopper
management and control activities in Mozambique.
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1.0 EXECUTIVE SUMMARY

This Supplemental Environmental Assessment (SEA) complements
the Programmatic Environmental Assessment (PEA) for Locust and
Grasshopper Control in Africa and Asia (TAMS/CICP, 1989). It
provides specific information on the country profile and ajro-
ecological regions (zones) related to the locust /grasshopper problem
and control in Mczambique. It furnishes information on program
operations and options regarding locust and grasshopper control
interventions, and identifies foreseeable significant effects the
operations may have on the environment and on target populations.

This SEA is a prerequisite for any pesticide-related assistance
to be given to the host country by the USAID as part and parcel of
the USG’s action plan for pest and pesticide management programs in
Mozambique. The information given in the SEA is intended for use by
USAID/Mozambique, the Mozambique Department of Plant Protection
(DSV), and/or the NGO/PVO community, in the process of designing
locust/grasshopper management programs which may involve USG
assistance. The SEA may be amended whenever valuable information
that can be utilized in the process of designing sound
locust /grasshopper management programs becomes available and when
such information necessitates an update.

Tf USAID chooses to participate in a locust/grasshopper
assistance program, it is important that support be coordinated with
other donors and the GRM to achieve desirahle results and to make a
significant impact. The NGO/PVO community and regional locust
control organizations are likely to play key roles in Mozambique.
Assistance for such a program should emphasize the principles of
IPM, in which all available management resources are considered.
While probable crop loss will be a criterion for USAID involvement
in control efforts, sustainable infrastructure development and
cost/benefit ratio will also be considered. Participation by USAID
in emergency operations will be carefully tempered with an
examination of what long-term benefits will be achieved in addition
to an insect population decrease. USAID will normally emphasize
good survey and use of non-chemical control methods whenever and
wherever possible.

IMPACTS OF LOCUSTS AND GRASSHOPPERS ON CROP PRODUCTION IN MOZAMBIQUE

Locust/grasshopper problems are often manifested in Mozambique.
Cercain parts of country, including southeastern Nampula and
Zambezia, eastern Sofala and Inhambane, south-eastern ard central
Tete and southern Maputo provinces have experienced periodic
outbreaks and reguler invasions by locusts and grasshoppers. Most
recently, in Marchyapril of 1993, a wave of grasshopper outbreaks
affected more than four provinces, including Sofala, Nampula,
Zambezia, and Cabo Delgado. It is highly likely that such outbreaks
will continue to occur, calling for appropriate interventions.
Furthermore, periodic requests for technical assistance, equipment,
pesticides and application services are likely to follow.

1



Though not well documented, locusts/grasshoppers are known to
cause serious economic losses in the agricultural sector of the
country. Currently there seem to be few initiatives in the areas of
locust/grasshopper research in Mozambique. Research should be
initiated in the areas of pest and pesticide management in
Mozambigue to determine the level economic losses caused by
locust/grasshopper infestations and to develop better decision-
making tools for their control as part of the overall pest
management program. Strong collaboration between GRM (DSV and other
divisions of the MOA, the CNA, etc.), the NGO/PVQ community, the
University, as well as commercial private sectors should be
established and maintained in order to improve the current delivery
and control operaticns.

PREVENTION AND EARLY WARNING

Working with these other players, A.I.D. could be influential
in promoting linkages and collaboration between the different
sectors, including GRM, private sector, NGOs and international
organizations and donor agencies. Nevertheless, A.I.D. should
ensure that requests for assistance are objectively justifiable,
based on reliable data that would reflect perceived level of damage
and associated requests. Under such circumstances, A.I.D.’'s focus
should be on prevention and early season intervention rather than
iate season treatments, which should be minimized to the extent

possible.

Moreover, the level and means of response should be based con
careful analysis of habitats to be treated, and the need for such
measures should be established. A.I.D. should encourage DSV to
prepare annual work plans describing intended campaign operations
and ensure how the SEA recommendations will be carried out
(Recommendation 37). The use of meteorological data coupled with
information based on greenness maps and other remotely sensed data
as a means to enhance early warning systems, should be strengthened,
and their implementation as a tool for surveillance be encouraged.

CAPACITIES AND NEEDS OF THE CROP PROTECTION DEFARTMENT (DSV)

Mozambique'’s DSV, formed during the colonial era, is
headquartered in Maputo, with stations located in each of the ten
provinces and phytosanitary bases in the districts throughout the
country. The DSV is composed of seven units, i.e., Plant Quarantine
Unit (also includes Phytosanitary and Nematology), Pesticides Unit,
Migratory Pests Unit, Biological Control Unit, Weed Control Unit
(not fully established), Entomology Unit, and the Administrative
Unit (Appendix B). The DSV is staffed with the head of the
department, six unit heads, ten provincial representatives and a
number of district technical staff and assistants. The Department’s
migratory pest control unit is basically responsible for addressing
problems associated with locusts, Quelea birds, armyworm, and
rodents.



The level of expertise in the DSV in general and migratory pest
control unit in particular needs to be strengthened. Expertise is
most limited in areas such as ecotoxicology., environmental
monitoring, and pesticide management, including disposal of obsoleta
pesticides and pesticide containers. Any efforts to strengthen the
DSV and migratory pests unit should go far beyond
locusts/grasshoppers and other migrato.y pests and should deal with
the full range of pest problems known to cause economic danage. In
addition, pest management staff should also be strengthened in
specific areas, including survey and monitoring, crop loss
ascessment, and insect pathology. Mozambique’s DSV and associated
units could, without any doubt, benefit from technical assistance
and training opportunities in the fields of pest and pesticide
management, environmental impacts and risk assessments and related
fields that way be made available fi1om agencies such as A.I.D.,
USEPA and also from USDA in collaboration with USAID/Mozambique.
Staff training should reflect the country’s needs for and be based
on priority areas. o

DSV is currently being supported by the Danish Agency for
Iinternational Development Assistance (DANIDA) through their Crop
Protection Department Strengthening Project. This project was
initiated in 1991. It is planned for three years, with the
possibility for two three-year term extensions. This SEA commends
the move taken by DANIDA and believes that it should be emulated by
others. The efforte taken by NGOs, private organizations and firms,
including pesticide companies, in training farmers and agricultural
advisors in pest identification and control, safe use and handling
of pesticides, are all encouraging and need to be continued.

ROLE AND CAPACITIES OF THE NGO/PVO COMMUNITY

International lhumanitarian assistance PVOs have been playing a
prominent role in Mozambique’s reconstruction and development.
Seven PVOs are now implementing agricultural development activities
which presently or potentially involve pest management and/or
pesticides. Others are proposing involvement in the near future.
Recent outkreaks of grasshoppers, such as those in the Beira region
(see Sect. 4.3) involved the PVO community heavily, because these
organizations have the mandate and infrastructure to address such
problems in general; however, in most cases, they stili need
specific technical strengthering in pest and pesticide management.

Indeed, requests by PVO agronomists for USAID authorization of
pesticide use in their programs triggered a complementary SEA to
this one, under the Programmatic Environmental Assessment for the
USAID/Mozambique Transition Program (Chemonics et al. 1993; Fisher
et al. 1993). Proporced pesticide use patterns by PVOs are confined
to crop production and the control of veterinary diseases spread by
other arthropod parasites of livestock. PVOs would need to work
closely with the DSV, and regional locust control organizations
should there be occasion to be inv~lved in control of migrant or
outbreak pests. Both the present SEA and the SEA by Fisher et al.
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(1993) would need to be taken into account in developing operations
plans (See Recommendation 37).

IPM IN LOCUST/GRASSHOPFER CCNTROL PROGRAMS

DSV is currently showing keen interest in pursuing IPM programs
in fields such as classical biological control of the cassava
mealybug, stalk borer control and other areas. This interest
presents aun excellent opportunity to develop research programs and
design locust/grasshopper contrvol strategies and tactics.

Therefore, it should be encouraged and extended to include other
practices such as biological, agronomic and cultural control
methods.

DSV with the help of the DANIDA project is also involved in
training field technicians and farmers representative in pest and
pesticide management practices, including proper pest control
methods, survey and assessment techniques. DSV, in collaboration
with relevant organizations, should enhance training farmers and
extension agents U» master techniques that will help minimize
infestations via identifying, and elaborating appropriate
alternative methods tirough applied research. Increased farmer
involvement, particularly early in the development of
locusts/grasshoppers, can prevent the need for increased pesticide
use later. This is especially true for alternative control
techniques, such as cultural control, habitat modification by inter-
cropping in which, for instance, weeding of crops and margins of
fields appears to be effective in reducing numbers and damage of
certain species of grasshoppers.

ENVIRONMENTAL REGULATIONS

Mozambique does not yet have legislation that is fully
empowered to execute environmental protection duties. The
Commission for National Environment which was formed in 1991 is
currently responsible for coordinating environmental activities.
Like all other governmental agencies in the country, CNA is
understaffed and lacks experienced environmental specialists.
However, with technical and financial assistance from the World
Bank, the UNDP and other donors, the Commission is in the process of
putting together a National Environmental Management Plan with the
development of the National Environmental Action Plan anticipated to
be in place within the coming year or two. USAID could support the
provision of appropriate expertise and capacity-building measures to
enable the GRM fully develop and implement functional environmental
regulations which are adequately integrated with sustainable
economic development objectives.

Fragile habitats, including aquatic ecosystems, such as
estuarine and riverine habitats, should be protected from pesticide
applicaticns. In the case of aerial application, buffer zones of at
least ? kilometers surrounding areas to be protected should be
established. The existing environmental/pesticide regulations

4



Maputo city, in the heart of residential areas and near a river,
should be moved elsewhere and the storage facilities, including the
warehouse, should be properly inspected by the MOA, MOH, and other
appropriate experts fe.g., FAO) to mecet the minimum standards. The
current facilities should be improved. Furthermore, proper disposal
of obsolete pesticides stocks should be undertaken by using the best
available technology suitable for the local situation, as determined
by special assessments.

In 1990, initiatives were taken by Shell Chemicals of
Mozambiqgue in collaboration with MOA, in which 95,000 kg of a
mixture of obsolete DDT and monocrotophos -- with sand that was used
to remove the pesticide, and old containers -- were professionally
cleaned up and packed for shipment to tlie U.K. for ultimate disposal
in a high-temperature incinerator. The Shell/MOA initciative is
currently being duplicated by other private chemical companies, such
as Ciba-Geigy, which are working on buying back their old products
from originul purchasers for proper disposal as part of their
product stewardship stratejy. Such initiatives should be encouraged
and extended to remove other stocks. USAID/Mozambique could
consider supporting a feasibility study on options for safe and
appropriate disposal techaiques.

Empty pesticide containers normally should be triple-rinsed,
punctured and/or crushed and buried. They should never be recycled
unless reused in pesticide formulation under strict supervision and
only when approp~iate facilities are available. The use in
construction and for other purposes which involves high probability
of numan contact is strongly discouraged. As much as possible,
container sizes should be compatible with reuse requirements.
Makirg pesticides available in small containers (e.g., ona liter
size), increases the potential for subseguent use in cooking or
storage of water, and should be minimized. Their use should be
under strict supexrvision of the NSV and NGO/PVO staff and other
appropriate bodies. In addition, the DSV should periodically
inspect the pesticide formulation and reformulation facilities to
ernsure proper handling and packaging procedures are in use.

IMPACTS MONITORING & MITIGATION

Monitoring environmental impacts of pesticides, including
adverse effects on non-target organisms, is a valuable means of
detecting their possible misuse and of mitigating the potentially
adverse impacts. Such activities should be integrated as part and
parcel of any pesticide use program. The results of these
monitoring activities could be used in the planning and
implementation phases of locust/grasshopper control programs to
minimize environmentally damaging operations.

Exposure to pesticides and the risk of unexpected acute
chemical poisoning is most likely to occur with handlers,
applicators, pilots, and pesticide formulation plant workers.
Monitoring applicator exposure through cholinesterase levels has

7
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preventive value and such procedures are currently being practiced
on a regular basis by some pesticide formulation plants (e.g., Shell
Chemicals of Mozambique). To the extent that these procedures are
not in place in other pesticide formulation plants (e.g., at the
BOROR formulation plant at Mashava), they should be instated and
carried out on a regular basis.

In areas of extensive pesticide use, environmental samples
analyzed for residues would be a valuable basis for assessing
exposure. In such areas, resicdue analysis should be car.ied out to
determine the most appropriate means of pesticide delivery. These
activities should be the collaborative work of DSV, MOH-National
Laboratory for Water anc Food Hygiene, and also with the involvement
of the private pesticide companies. The technical capacity and
equipment needs in Mozambique for residue analyses should be
strengthened to provide future services in residue analyses and
other related services.


http:samp].es

2.0 PURPOSE AND PROCEDURES
2.1 Background

In 1987, due to an outbreak of both grasshoppers and locusts in
Africa, the Administrator of the U.S. Agency for International
Development declared an emergency waiver of the Agency’s
environmental procedures governing the provision of pesticides. The
temporary waiver permitted A.I.D. to provide assistance for
procurement and use of pesticides for locust/ grasshopper control
according to best available practices. However, with the waiver
came a mandate to develop a so-called Programmatic Environmental
Assessment (PEA) of Locust and Grasshopper Control in Africa/Asia.
This PEA was to provide the context for rational pesticide use, and
to lay out measures to mitigate potential negative impacts. The PEA
was completed in draft in 1988, and approved in May 1939.

The Administrator’s waiver expired on August 15, 1989.
Thereafter, all countries involved in locust/grasshopper assistance
operaticns were required to develop country-specific Supplemental
Environmental Assessments (SEA) in the context of the PEA. With the
expiration of the Administrator‘’s waiver, any future A.I.D.
assistance for procurement and use of pesticides had to fully comply
with the Agency’s Environmental Procedures. The PEA, and the
country-specific SEAs, have served as the basis for satisfying these
environmental procedures. The SEAs contain country-specific
environmental information and provide guidance on environmentally
sound management procedures for pesticide use in a particular
country. In Africa, SEAs have already been put in place for Burkina
Faso, Cameroon, Chad, Eritrea, Ethiopia, Madagascar, Mauritania,
Mali, Moroccc, Niger, Senegal, Sudan and Tunisia. In the Asia/Near
East region, Afghanistan, India, Jordan, Pakistan and Yemen have or
are developing SEAs or their equivalent.

Mozambique is among tlt: countrxies in Africa where chronic
locust/grasshoprer problems are often manifested. Certain parts of
country, including southeastern Nampula and Zambezia, eastern Sofala
and Inhambane, south-eastern and central Tete and southern Maputo
provinces have in the past experienced periodic outbreaks and
occasional invasions by locusts and grasshoppers. For instance, in
1988 and in March/April of 1993, a wave of grasshopper outbreaks
affected more than four provinces, including Sofala, Nampula,
Zambezia, ana Cabo Delgado (e.g., see end of Sect. 4.3). It is
highly likely that the outbreaks will continue to occur, calling for
appropriate interventions. Furthermore, periodic requests for
technical assistance, equipment, pesticides and application services
are likely to follow.

Because of occasiocnal invasions and outbreaks of
locusts/grasshoppers, and their potential impact upon food security
more attention should be given to locust/grasshopper problems.
Despite the fact that locusts and grasshoppers are part of the agro-
ecology of Mozambique and occasionally cause substantial damage to

9



agricultural crops, currently the country possesses limited capacity
to monitor and regulate their activities and to carry out control
operations. Much of the capacity available in terms of human
resources and commodities is often geared towards protecting crops.
For instance, it 1is estimated that some 90% of the pesticides
consumed in Mozambique go into cotton production. This puts much of
the food crops under serious threai: from pests, including
locusts/grasshoppers. Given the current conditions in Mozambique,
it is likely that A.I.D. will receive requests for locust
/grasshopper control, and it is probable that these re juests will
include pesticide use.

Therefore, USAID and the Covernment of Mozambique should take
the initiatives to assess the conditions under which these
commodities and services wiil mostly likely be used and search for
alternative control opticns :n line with the principles. Based on
these investigations alternative means should be devised in line
with the principles of IPM. This becomes especially important in
sensitive and fragile ecosystems. Moreover, the goal of any short-
and mediun-term U.S.-funded assistance for locust/grasshopper
management should focus cn ensuring food self-sufficiency and
sustainakility in the country, particularly focusing on small
holdings and family farms. In the event that provision of
pesticides is contemplated by USAID/Mozambigue for
locust/grasshopper control, this SEA in combination with the PEA
fulfill the requirements of USAID Environmental and Pesticide
Procedures. For USG aassistance in this matter to be rendered, the
SEA will need to be linked to a Plan of XAction developed by the GRM
and/or PVOs as appropriate.

2.2 Drafting Procedure

A.1.D. Environmental Procedures (22 CFR 21%.3(a) (4), describes
the process tc be used in preparing an Environmental Assessment. The
rationale and approach for the country-specific Supplemental
Environmental Assessment (SEA) are outlined in cables State 258416
(8/12/89) and State 275775 (8/28/8&9) .

This Supplementary Environmental Assessment (SEA) was produced
beginning with a visit to Mozambique in July of 1993 by Dr. Yeneneh
T. Belayneh, Assistant Technical Advisor to the Africa Emergency
Locust/Grasshopper Assistance (AELGA) Project (now resident in the
Africa Bureau’s Disaster Response Coordination Office (AFR/AA/DRCO),
with logistical support from USAID/Mozambique and the AElGA Project.

Field trips and sicve visits were undertaken to obtain first
hand information for the preparation of this document. A later
visit to Mozambique by Dr. Walter I. Knausenberger (Environmental
Advisor, AFR/ARTS/FAKA) in November 1993 helped maintain the
consistency between this SEA and the ‘EA for the Transition Program
(Chemonice, et al. 1993) and with the SEA for Pesticide Use under
the PVO Support Project (Fisher et al. 1993)
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2.3. Related Assessments

The overarching previous assessment concerning
locust /grasshopper control operations and the primary supportive
document is the Programmatic Environmental Assessment {PEA) for
Locust and Grasshopper Control in Africa/Asia (TAMS/CICP, 1989).
The PEA covers grasshopper and locust control operations in Africa
and the Asia. This SEA complements the PEA, and should be
considered an integral part of it. The SEA deals with country-
specific environmental issues not addressed in the PEA.

Other pertinent assessuents in regard to the locust/grasshopper
control situation in Mozambique include:

(1) The Africa Emergency Locust/Grasshopper Assistance Mid-
term Evaluation (with specific-country case studies for
Chad, Mauritania, and Cape Verde) (Appleby, Settle &
Showler, 1989); oo

(2) USAID. 1990. Proceedings of a Workshcp on Disposal of
Obsolete Pesticides and Pesticide Corntainers. Niamey,
Niger.

(3) FAO/SADCC Sub-Regional Workshop on Pesticide Management
for SADCC member States. Harare, Zimbabwe. 20-27 May,
1991 (including Mozambique) ;

(4) other Supplemental Environmental Assessments for
Locust/Grasshopper Control: in Africa, they exist for
Burkina-Faso, Cameroon, Chad, Ethiopia, Eritrea,
Madagascar, Mali, Mauritania, Morocco, Niger, Senegal,
Sudan, and Tunisja; in the Near East and Asia, SEAs are in
place or in preparation for Afghanistan, India, Jordan,
Pakistan, and Yemen;

(5) USAID/Mozambique’s Transitional Development Program -
Programmatic Environmental Assessment [TP/PEA] (Chemcnics
et al., 1993; Knausenberger 1993)

(6) Mczambique: the present environmental situation. A
synoptic survey financed by the Norwegian Agency for
Development Cooperation (Environmental Working Group
1990) .

(7) AELGA Project Assessment, Alan Schroeder (1993).

(8) Fisher, H. H., Patricia C. Matteson and Walter I.
Knausenberger (1993). Supplementary Environmental
Assessment of Pest Management and Pesticide Use in the
Private Voluntary Organization Support Project (656-0217),
USAID/Mozambique - Supplemental to the Programmatic
Environmental Assessment of the USAID/Mozambique
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Transition Development Program; USAID/Mozambique and AID/W
(See the References for additional citatione.)

2.4 Analysis and Document Preparation

The abcve documents have been used in the preparation of this
SEA and are often relied upon without citation. Some internal
USAID/Mozambique data are also used without citation. Other
relevant documents are cited in the text when supportive data is
used.

Other documents which deal with the locust/grasshopper
situation vis-a-vis environment, ecology, and biodiversity of
Mozambique that were consulted in the preparation of the SEA include
the World Bank/Government of Mozambique's National Environmental
Management Plan for the Environmental Support Project; and the IUCN
(International Union for Nature Conservation) Conservation
Monitoring Centers’ Mozambique: An Environmental Profile; Pesticide
Legislation; Ohio State University Study on Agricultural Input
Distribution and Marketing in Greater Maputo; Mozambique - the
present environmental situation, NORAD. Most of these documents are
fully cited in the reference section.

3.0. ENVIRONMENTAL REGULATIONS
3.1. A.I.D. Environmental Procedures

It is A.I.D. policy to ensure that any negative environmental
consequences of an A.I.D.-financed activity should be identified and
mitigated to the fullest extent possible prior to a final funding
and implementation decision. This document covers specific
environmental consequences involved with chemical pesticide use, and
necessary safeguards and mitigation for any future control programs.
Pesticide related activities will, therefore, be addressed in line
with A.I.D.’s Environmental Regulations and Procedures. 1In
addition, alternatives to the chemical pesticide are highly
recommended when fouad to be appropriate, and can be part cf an IPM
program.

3.2. Mozambique’s Environmental Regulations

Mozambique does not have any fully functional environmental
procedures or National Environmental Action Plan (NEAP) or anything
similar to A.I.D. Environmental Procedures. A National Commission
for the Environment (CNA) was established in 1989. The Commission
is yet to be developed into an organization fully empowered to
address relevant environmental issues, including industrial and
agrochemical wastes disposal. Its current activities are mainly
focused on coordinating preparation of :the National Environmental
Management Plan (NEMP) and other similar functions as the commission
itself has yet to be fully developed.
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Currently CNA has a very limited staffing level; there are no
well-trained and specialized staff who have the capacityv to address
major environmental issues and problems. However, with assistance
from the Worla 3Bank, the UNDP, and other donor agencies, the NEMP is
being drafted. This plan will attempt to address various aspects of
the environment including urban, rural, agricultural, industrial,
biodiversity, water and coastal management, legislation, institution
strengthening, resettlement, etc. The Commission hopes to see NEAP
in place within the next two years or so.

3.2.1. Cther Environmental Regulations in Mozambique.

Mozambique has a number of national parks, game reserves,
protected forests, and aguatic habitats that are and need to be
protected by law to be free from pesticide related activities. The
National Directorate for Forestry and Wildlife (DNFFB) has the
mandates for designating areas sucsceptible to pesticide
applications. The protected species .aré' covered by a series of
guidelines which control hunting and fishing. In addition, detailed
environmental procedures are being drafted by the DNFFB in
collaboration with USAID, World Bank, International Union for Nature
Conservation (IUCN), to develop procedures that will protect
critical habitat and regulate their exploitation.

4.0 COUNTRY PROFILE AND DESCRIPTION
4.1. Physical Location, Climate, Soils and Vegetation

The Republic of Mozambique is a country situated on the east
coast of southern Africa between latitudes 11 and 27 degrees south
and longitudes of 30 to 41 degrees east. The country has a total
land area of 801,590 sqg km which includes some 13,000 sq km of
inland waters, such as man-made Lake Cahora Basa and other lakes
such as Niassa, Chilwa, Chiuta and Amaramba. The following,
including Figures 1-5 and 11, is drawn mainly from the preliminary
survey by the Environmental Working Group (1990).

Mozambique is situated between the Indian Ocean and the central
land mass of southern and central Africa. It borders with Tanzania
to the north, Malawi and Zambia to the northwest, Zimbabwe and South
Africa to the west, Swaziland to the south and the Mozambigque
Channel to the east (Figure 1). The topography of Mozambique is
such that there is a steady rise in elevation from the coastal plain
in the east to the mountains in the west with the main rivers flow
eastward towards the Mozambique Channel.

Climate:
The major climatic factors that affect both agro-ecological

zones and associated activities and subsequently pest population
dynamics include rainfall, temperature, humidity and wind speed.
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Mozambique can be divided into four major climatic zones based
on the humidity index: a) the arid-zone (characterized by low
rainfall - <500 mm per annum); b) the semi-arid zone (characterized
by moderate rainfall - 500 to 1,000 mm per annum); c¢) the sub-humid
zone (characterized by high rainfall - 1,000 to 1,400 mm per annum)
mainly along coastal strip and in uplands; and d) the humid zone
(characterized by higher rainfall - >1,400 mm per annum), the
uplands of Upper Zambezia and western parts of Manica provinces
(Figure 2). The variation in the relative annual average humidity
is 60 - 80% for the country, which indicates that a large stretch of
the country, particularly along the coastal line, is more or less
sub-humid described under section c above.

Rainfall:

There are two distinct rainfall patterns in Mozambique: 1)
the hot season rains and 2) the cool season rains. The latter type
is predominant along the coast south.of '19th S latitude, in Zambezia
province and areas of higher altitude around Espungabea in Manica
province.

In general, the average annual rainfall pattern shows a
gradient from the sea to inland, with the average rainfall ranging
from 350 mm at Pafuri in Gaza to 2,348 mm at Taciane in Upper
Zambezia in the mountains, with the average annual precipitation in
most areas ranging between 1,000 mm to 1,400 mm. The number of days
that receive rainfall increases northwards in the country, whereas
the frequency of heavy rains increases southward in the country.

Temperature:

The average annual temperature is very much influenced by the
physical features and the proximity to the sea. Upland regions and
southern coastal areas have temperatures below 23 degrees Celsius
{around 73 degrees Fahrenheit). Average annual temperatures at
Chicoa in Tete province and at Pemba in Cabo Delgado province exceed
26 degrees Celsius (79 degrees Fahrenheit). BAs for the rest of the
country, temperatures vary between 23 and 26 degrees C, with a mean
monthly temperature of 24-28 degrees C and mean minimum monthly
temperature around 19-22 degrees C.

Wind Speed:
The average wind spead varies from 2.5 to 9.4 kph, higher in
the Ulongue-Lichinga stretch in Tete and Niassa provinces, and along

the coast. Wind speed is relatively low in Zambezia and in drier
parts of Maputo and Gaza provinces.

Soils:

Soils of Mozambique show great diversity and variability, very
much influenced by climate and geological activities. The major
soil type of Mozambique are:

14



- Alluvial and hydromorphic soils. These soils are characterized
by immature soils derived from river, lake and marine unconsolidated
sedimentary materials; often occur in flood plains of the major
rivers such as Umbeluzi, Maputo, Incomati, Limpopo and Zambezi .

- Verti-soils. Verti-soils are characterized by materials derived
from limestones, lava; and generally found along the north-east
coast and in the Buzi flood piains west of Beira, as well as in the
south in Moamba and Sabie regions.

- Sandy soils. These are characterized by materials Karroo
sedimentary rocks, quartz-bearing crystalline rocks, lava and from
other sedimentary rocks, largely found in most of the southern part,
middle Zambezia, Nampula, and Cabo Delgado regions of the country.

- Hydromporphic (soil formed at the presence of excessive moisture
by inhibiting aerobic actions) and salty, sandy soils are mainly
found in the coastal plains and depressions and in the Limpopo river
region. )

- Red clay soils. These are deep and well-drained soils mainly
derived from quartz-bearing crystalline rocks, young sediments and
sedimentary rocks. These soils are found in the northern part of
the country.

- Shallow (lithoidal soils). These are derived from consolidated
materials and occur in the mountains and very dry plateau regions
and are found in the south and northern parts of the country, very
favorable for cattle production.

Vegetation:

Mozambique's natural vegetation is as varied as the soil types,
geology, altitude, latitude,: and major climatic factors. Although
there are diversified vegetation types in the country, the major
groups are: 1) forests, 2) woodland, 3) grasslands (pasture) and
4) mangroves (Figure 3).

Forests:

There are two major types of forests in Mozambique: A)
partially evergreen forest and B) deciduous forests. The partially
evergreen forests are found in areas which receive >1,200 mm of rain
per year, mostly in the plateau and middle plateau regions of the
central and northern parts of the country and in the transition zone
to mountain forests. The deciduous forests occur in areas of the
country which receive 600-900 mm of rainfall per year. These
forests are most common in the lower Zambezi, middle Zambezi and its
tributaries.
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Figure 1.

Base Map of Mozambique Showing the Ten Provinces
and Theilr Capitals.
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Figure 2.

Major Climatic Zones of Mozambique
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Figure 3. Vegetation Map of Mozambique

- ’ e ———— «1*
n- Je hLof .

VEGETATION

Holophytic vegelation

Mountain forest - 1/19a

Miombo wood!and ~Humid mioinbo - (125
Ocy miombo - (1726

! Mopane woodland - 11728
Undiftecentiated woodland - (129

ianzibar-lnhamba— Undifterentiated woodland - Xi/16a
ne Regional Mosaic | Forests - XIl/16a
Grasslands - Xly16a

Tongcland-Pondo - Acacia woodland - XV/16¢
land Regional Focests - XV/16¢c
Mosaic Grasslands - XV/16¢

Source: UNESCO 1983, Vegelalion map of Alrica

[N 8

Jer o




Woodlands:

There are four types of woodlands in Mozambique: A) Miombo
woodland (this is found in Nampula, Montepuez, and southern Niassa
regions}), B) Mcpane woodland (this vegetation type covers most of
the land mass, particularly of the main river valleys, i.e.,
Incomate, Limpopo, Save and some parts of the Zambezi valley and its
tributaries), C) Undifferentiated woodland (this is found north of
the Limpopo river and is distinguished by the absence of Miombo and
Mopane, and D) Acacia woodland (this occurs mainly in the souther
part of the country, near the border wiih Republic of South Africa
and Swaziland, where the rainfall vairies between 600 mm and 1000
mm, and is considered as a transition vegetation).

Grasslands/Pastures:

Major grassland vegetation are found in flood plains, swampy
areas and wetlands, in savannas, in shallow drainage courses and in
marginal areas, plateau regions.

4.2. Agro-ecological Zones and Agricultural Resources

Mozambique’s major agro-ecological zones are pretty much
determined by its unique location on the continent and the many
rivers (Save, Limpopo, Zambezi, Sabie, Umbeluzi, incomate, and
Maputo) that traverse the country (Figure 4).

Mozambique is predominantly an agrarian country. Agriculture,
forestry, and wiidlife are the backbone of the country’s econoniy.
These sectors alone contribute more than 80% of the livelihood of
the population.

The major agronomic food crops of Mozambique include rice,
maize, sorghum, mallets, cassava, peanuts, sunflower, tomatoes, and
potatoes, among others. Industrial crops include cotton, sisal, and
sugarcane. Cashew nuts and cotton are also grown as cash crops by
the different sectors (Appendix F). Cassava and cashew are mainly
grown by family farmers and are widely used as food sources.

Agricultural practices in Mozambique are diverse with
considerable amount of land being irrigated or having the potential
for irrigation schemes existing almost throughout the country
(Appendix G). Such schemes often required large quantities of
agrochemical inputs including pesticides which are used for the
control of pests such as locusts and grasshoppers.

Mozambique is considered to be a sparsely populated country,
with some 15.3 million inhabitants with a birth rate of 45/1000 and
death rate or 19/1000 and a net annual increment of 2.7% projected
to reach some 25.4 million by the year 2010. Over 87 percent the
population live in rural areas and derive their livelihood from
agriculture, an activity which accounts for 40-50% of the GDP and

19



generates nearly 80% of the export earnings. Figure 5 indicates the
geographical distribution of the population.

Cattle and small ruminants &are the most common livestock in
Mozambigque. There are over 650,000 head of cattle and 300,000 head
of smail ruminants. There are three cattle production areas: south,
central, and north. South covers the region south of the Save river
and includes, Maputo, Gaza, and Inhambane prcvinces and this is
where nearly 75% of the cattle production is concentrated. The
central zone includes Sofala, Manica, Tete and part of Zambezia
provinces and contain about 18% of the cattle (Appendix H).

The northern zone is from the northern half of Zambezia
province to Rovuma River, as this area is a tsetse infested zone
only about 6% of the cattle in Mozambique is found there. Cattle
production is carried out by the family sector and the commercial
sector which includes both the state and private entrepreneurs. It
is worthwhile to note that all of these dnimals are maintained on
natural pasture although the commercial sector is more systematic
thus indiscriminate application of pesticides for locust and
grasshopper control in pasture land will considerably impact the
animals and humans.

4.3. Locust and Grasshopper Species and Activities in Mozambique

Coming out of a war that ravaged the country for nearly two
decades, Mozambique is currently not self-sufficient in agricultural
production and depends on food aid from donor organizations and
NGOs. Therefore, any factor, such as drought or blight, is
considered a major economic and social threat. Any additional loss
from locust/grasshopper damage both in terms of food crops as well
as pasture could only aggravate the current situation in the
country.

Although not well documented, a number of locust and
grasshopper species of economic importance are known to be found in
several localities, if not through out the country, in Mozambique.
The distribution of the different species of locusts and
grasshoppers and areas which are frequently affected by their
invasions and outbreaks are chown in Figures 6, 7, 8, and 9.

The most common locust and grasshopper species in Mozambique
include the:

African Migratory Locust -- Locust migratoria migratorioides,

Brown Locust, Locustana pardalina,

Red Locust, Nomadacrisg gseptemfasciata,

Green or Edible grasshopper, Homorocoryphus nitidulus

grasshopper species Cataloipus spp., Kraussaria spp., Ornithacris
cyanea (often confused with N. septemfasciata), Cyrtacanthac:ris
spp., Phymateus bacatus, Lanurckiana spp., Diabolocatantops
spp., and others.

vvYvyvyy
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Figure 4L

Agro-Ecological Regions of Mozambique
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Figure 5.
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Figure 6.
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Figqure 9.
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Mozambique has often experienced intermittent locust and
grasshopper infestations and serious outbreaks over the past several
decades. Mozambique’s physio-climatic conditions, including
rainfall, temperature, vegetation often create conducive conditions
for locust/grasshopper outbreaks. Insect infestations are
compounded when productivity is lowered by other factors such as
drought, plant disease or other pest damage. Mozambique will
probably continue to experience future problems from the Migratory
and Red Locust as well as with grasshopper infestations. While the
level at which such problems occur is difficult to predict,
especially given the seasonal migrations and dispersions in the
region, major outbreaks can be prevented by vigorous survey and
early treatment and proactive programs.

The population fluctuations of locusts/grasshoppers often makes
it difficult to accurately predict the intensity and location of
future outbreaks. A preventive rather than curative approach should
be the focus of individual farmers and the DDP (DSV with appropriate
donor assistance when the magnitude of the problem is too great for
the Mozambique Migrant Pest Control Unit (MPCU) and in the case of
the Red Locust, Beira-based Red Locust Unit of the International Red
Locust Control Organization for Central and Southern Africa
(IRLCO/CSA) headquartered in Lusaka, Zambia).

Whatever the level of infestation, active coordination between
USAID, other donors, and participating organizations is essential.
Support for MPCU programs involving training, control operations,
management planning, survey, and early season intervention should be
emphasized. Considerably less emphasis is placed on late season
emergency operations which may involve large-scale aerial pesticide
spraying. Because early season control operations can prevent late
season emergency operations which will likely involve significant
amuunts of pesticides, preventive oriented operations are less
expensive in terms of environmental impact and operational costs.

Mozambique does not seem to be a primary or major breeding area
for the locust species that are known to invade southern African
countries. However, localized breeding areas for the Red and Brown
locusts are known to exist in the western borders with Zimbabwe,
Zambia and Malawi, and along south-western border with South Africa.
Threatened from African Migratory Locust as well as Red and Brown
Locust invasions from its neighboring countries, Mozambique remains
within the danger zone, the major threat being from the African
Migratory Locust, Locusta migratoria migratorioides. The African
Migratory Locust (due to its ability to increase population numbers
rapidly), and the green grasshoppers, Homorocoryphus spp. that are
often found attacking a wide variety of graminaceous crops,
including rice, maize, mallets, sorghum, etc., are considered
important locust/grasshopper species in Mozambique.
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The African Migratory Locust has both a solitary and gregarious
phase. During unfavorable environmental conditions, the locust will
be in the sclitary phase, with small populations residing in
isolated locations. During this phase, the locust does not cause
noticeable damage on major food crops, as it feeds primarily on
grasses. This seems to be the phase at which African Migratory
Locust most commonly occurs under Mozambique'’s agro-climatic
conditions.

With the change in climatic conditions, temperature and
rainfall becoming favorable, weeds and other grasses become
abundant, leading to a sudden increase in the number of locust
populations, causing a phase change from solitary to gregarious.
The gregarious populations move together, allowing increased
opportunity for reproductive activities, and causing major crop
damage when a swarm moves into an agricultural area.

This species can potentially have four generations per year;
one during the dry season, and three during the wet season.
Population numbers will remain fairly stable during the dry season
generation, but will fluctuate either positively or negatively
during the wet season. With favorable environmental and breeding
conditions, significant population increases can occur with each
succeeding generation during the wet season. When gregarized,
population numbers can increase so rapidly that immediate control
operations are required.

Although the Red Locust and the Brown Locusts are not
considered very important, it is well known that they often do occur
in quite appreciable numbers and inflict substantial damages to a
number of crops.

In Mozambique, grasshoppers do often occur in quite large
numbers and can cause considerable economic damage. For instance,
in the 1993 cropping season, a very serious outbreak of the edible
or green grasshoppers, Homorocoryphus nitidulus, occurred in rice
growing areas in Cabo Delgado, Sofala, Nampula and Zambezia
provinces (Figure 10). Particularly in Sofala province near Beira
area, over 15,000 hectares of rice was reported to have been
attacked at an early milk stage and the entire crop was reported
devastated.

4.3.1. Locust/Grasshopper Management - Overview

The Migrant Pest Control Unit (MPCU) is one of the seven units
of the Department of Plant Protection under the Directorate for
National Agriculture (DNA) of the MOA. Mozambique’s MPCU was
established in 1986. The MPCU is supposedly responsible for all
migrant pests, including locusts, but not grasshoppers.
Grasshoppers are within the mandate of general plant protection and
are handled by the DPA and DDA extension workers and farmers. MPCU,
like all other units, is understaffed, under-equipped and possesses
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limited capacity to handle any such problems should they occur on a
large scale.

Over the past few years, the MPCU and the DSV have been
benefitting from support through a project by the Danish Agency for
International Development and Cooperation (DANIDA), with some
support from the FAO. Although these Agencies have provided
appreciable assistance and services to the national pest management
operations, they are only beginning to have substantial impacts on
the status of indigenous institutional capacity.

In the past, A.I.D.’s direct intervention against locusts/
grasshoppers in Africa has been largely in the emergency control of
swarms, with some preparedness (e.g., research into alternatives
control technologies) and capacity building activities. This
approach carries excessive costs and has limited overall impact.
Furthermore, such intervention is environmentally costly because of
the erormous quantities of pesticides thHat are sometimes used. A
more reasonable approach is preventative control by an adequately
developed crop protection service, which supports farmers and NGOs
as necessary in their control efforts. This approach relies heavily
on good survey, immediate and targeted intervention, and control
actions that are aimed at hopper bands rather than against flying
swarms. In addition, alternative methods to chemical pesticides,
including biological control and habitat modification, should be
attempted whenever possible.

The nature of locust/grasshopper population dynamics makes
preventive actions in breeding areas desirable. Maintaining
populations in a recession through the use of IPM tactics and
minimal application of pesticides should be the strategy of choice.
The historical locust and grasshopper breeding/outbreak sites in
Sofala and Tete provinces must be surveyed on a regular basis, with
spot treatment operations conducted as required to keep populations
in the solitary phase.

The Migratory Locust 1is part of the natural ecology of
Mozambique and periodic upsurges can often be considered as a normal
part of the biological system. However, with the introduction of
agriculture, this locust often readily takes advantage of croplands
which are placed in their natural habitat. With the security
situation gradually improving, more and more people are returning to
their original farmlands. This will create favorable conditions
which will lead to pest outbreaks and resurgences, including locusts
and grasshoppers.
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Locust/grasshopper infestations are not easy to predict in
advance. Rainfall distribution and subsequent vegetation that
follows seem to be the best single predictor, but locusts and
grasshoppers often occur in patterns not obviously related to any
easily measured factors. Because of this, surveillance is essential
for the design of tactics to maintain low locust and grasshopper
populations and to prevent outbreaks. Because rainfall and the
vegetation that fecllows it is important, satellite derived greenness
maps may be utilized as additional guidance to strengthen visual
surveillance.

Field survey is essential in any locust/grasshopper management
program and must be given high priority by both the recipient
country and donors. Included in the survey program must be a sound
knowledge of the pest’s biology, and an understanding of the
relationship of environmental conditions with the pest’s population
dynamics.

For organizational purposes, the FAO should be consgsidered the
official donor coordinator for locust/grasshopper control activities
on behalf of the GRM and FAO should be supported in continuing that
role. In additicn, the MPCU should be encouraged to work closely
with the FAO and other donors to insure that repetition of unneeded
material or pesticide donations and excess stock build-up does not
occur.

Locusts/Grasshoppers vary over a wide range of population
levels in their natural habitat, depending upon rainfall and other
climatic and environmental conditions. A migrating infestation of
locusts/grasshoppers, depending upon wind conditions and movement
patterns, can have a significant impact on agriculture, because crop
infestation levels depending upon the numeric density and life stage
of the insect. Although major outbreaks are sporadic and will
fluctuate greatly over periods of five to ten years, if not longer,
locust/grasshopper populations do occur almost every year to some
degree in various locations.

For locust/grasshopper management purposes, potential impact on
ultimate crop yield can be classified according to levels of
infestation. These levels are quantified in relation to the
intervention threshold level. The intervention threshold (also
called economic threshold) is very swecific to the crop, life stage
of crop, insect species, and insect life stage.

Ideally, the DSV is expected to maintain an ongoing insect
management program during periods of normzl pest levels. This
program should include efforts to reduce human health risk, protect
environmentally sensitive habitats, and minimize pesticide use
through cultural, biological and traditional means of control. 1In
decisions on assistance to the DSV for locust/grasshopper management
activities, USAID will examine both the pest situation and the
capabilities of the DSV. Decisions will be made in such a way as to
minimize the amount of pesticide used. The USAID/Mozambique

31



participation in a locust/ grasshopper management program should be
depend on the severity of the problem, as well as the extent to
which such assistance will make the DSV more sustainable. The
actual level of intervention should be determined by

locust /grasshopper density, crop conditions, DSV capacity,
environmental conditions, and the potential for a major outbreak.

Prior to U.S.-funded assistance, a thorough analysis of needs
is necessary. In evaluating areas of assistance, USAID/Mozambique,
in order to be responsive to the requests of the GRM and NGOs/PVOs,
must further ascertain what materials and capacity the DSV and NGOs
already have, and what other donor supported programs are planned or
implemented. Supplying the D3V with pesticides and materials in
excess of objective need, or poorly planned training, will not
assist in managing locusts/grasshoppers. Preferably,
USAID/Mozambique should verify the existence of the problem,
possibly through an independent assessment with the assistance from
AID/Washington (and expertise of the -AELGA project) and/or
REDSO/ESA.

If a situation calling for USAID-assisted intervention occurs,
all possible safeguards must be implemented in order to protect
crops and the environment and to minimize hazards to humans.

However, during a large-scale pesticide application operation,
the rate of accidents, overuse of pesticides and use of incorrect
formulations are likely to increase, because of the increased
pesticide use and the pressure of panic treatments. The most
important function of the GRM under these conditions is to institute
greater local control (for example, use of Village Brigades),
communicate effectively with the affected population, to describe
the necessity of the emergency measures, and to ensure to the extent
possible the safety of the population and the environment.
Operations at a local level, accompanied by appropriate training in
pesticide use and safety, is greatly preferred to massive treatments
by large aircraft.

The position of USAID/Mozambique on pesticide application is to
support the judicious use of such chemicals for the control of
economically important pests. The first line of defense must be
field survey work to monitor the population level of a particular
pest and the potential injury that it will cause. Proper monitoring
will generally allow sufficient time to plan a strategy of control.
Survey operations will also alert officials should pests be breeding
at a faster rate than expected, or if a significant migration has
occurred. The first line of defense is spot treatment by ground
application methods. This involves manpower-intensive measures to
directly attack the sites of the infestation at its early stages.
Aerial application is considered a last resort. This control
measure 1s used when all others have proved ineffective or the
magnitude of the threat exceeds the indigenous DSV capacity for
ground control.
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The DSV is structurally under the Ministry of Agriculture’s
Directorate for National Agriculture (Appendix B). The MPCU falls
within the DSV. The level of staffing and access to necessary
equipment and other resources has made it very difficult for the DSV
to effectively respond to a request for pest control activities.

DSV currently functions under a very small budget of 125,000,000
Meticais -.hich covers running cost (3,500 Meticais = 1 USD) and the
overall budget (exact figure not available) allocated for material
and equipment is far below the minimum requirement to fight any pest
upsurge including locusts/grasshoppers.

Since vigorous survey and early season management can save both
valuable funds and resources, and is considered to be far more
environmentally sound than late-season emergency operations, it is
recommended that the GRM more adequately support DSV survey
operations. However, the real’ity is that additional donor
assistance will likely be reg "ired to ensure a reasonable level of
survey and management capacity within the DSV. With regard to U.S.-
funded assistance involving chemical pesticides, the information,
recommendations, and regulations discussed in this SEA and the PEA
must be taken into account in design and implementation of any
assistance campaign. An Action Plan would need to be developed (See
Rec. 37).

Ideally, by developing a strong bhase of trained personal and a
well-maintained fleet of sturdy vehicles and equipment, “he DSV will
be able to hold impending locust/grasshopper outbreaks to a minimum.
This will result in considerably less pesticide being used than if

these pests were allowed to reach high population levels. 1In this
regard, it is especially important to involve villagers and farmers
living in invasion areas in early season control endeavors. These

types of efforts, combined with improved legislation and regulations
will greatly lessen potentiasl negative environmental impact of
pesticide use. Any assistance A.I.D. can offer to build such an
institution, with full participation and involvement of the
Mozambique DSV and INIA, as well as NGO/PVOs, would be a far more
effective investment than the immense amounts which have been spent
on past emergency operations (with little effect on sustainable
capacity and infrastructure).

The main elements to be included in locust/grasshopper survey
programs are:

- Full knowledge of the spatial and temporal distribution of
the pest species.

- Monitoring of environmental conditions and changes which
might lead to increased numbers of pest species. This will
require an adequate knowledge of pest species biology, the
status of environmental conditions, and how these conditions
can be augmenting or limiting factors.
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- A vulnerability assessment in terms of crops threatened by
the pest species, including relative importance of crops, and
the crop stage of development, including an understanding of
the vulnerability of the human population likely to be
affected.

- The availability of pest management support resources to be
mobilized for control: pesticides, application equipment, as
well as logistical and technical support.

4.3.2. Locust/Grasshopper Crop Loss Assessmen'.

Records on creop losses from locust/grasshopper infestations in
Mozambique are lacking due to a number of reasons, such as security
problems, lack of trained staff, facilities, equipment, etc.
However, there is a general understanding that these pests do cause
significant crop loss and therefore must be controlled. The amount
of crop yield that is lost due to an infestation of these insects is
a particularly important parameter and should be determined as soon
as possible to assist in the decision as to both the level of
funding needed, and the amount of pesticide to be used. Crop loss
information is needed to guide both the Mozambigue DSV/MPCU and
USAID (as well as other donors) to provide appropriate response.
Once the infestation levels can be related to yield loss (i.e.
economic injury and threshold levels are determined), mandgement
operations can be refined to better handle the situation.

In addition to national aggregate crop losses, consideration
also needs to be given to the social and economic costs of grain
distribution even when losses to individual farmers or villages may

be small. Even if the overall crop loss is low, some localized
areas, especially in the central and northeastern parts of the
country, may experience high losses. Costs of grain transport over

long distances may be more expensive than those of a
locust/grasshopper control program. Losses in grasslands are more
difficult to assess than in croplands, because the impacts are on
wandering grazing animals, and are thus are more indirect.

It is oftentimes the case that crop losses will vary
geographically. The distribution and success of control efforts
among the regions of Mozambique in proportion to infestation levels
are not uniform from year to year. Reliable crop production data
are currently unavailable. If estimates of locust/grasshopper
infestations and efficacy of control efforts were to be kept over a
period of years for each region, a much better estimate of cost
effectiveness could be made. Such data should be compiled,
analyzed, and made available for appropriate planning and designing
of pest management programs.
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4.3.3. Farmer and Villager Involvement

Organized groups of farmers can play a very crucial role in
locust /grasshopper prevention and control campaign operations. In
countries of the Sahel, for example, trained groups of farmers,
termed village or farmer "brigades", are assuming an increasingly
large proportion of the crop protection treatment effort nationally.
In recent years, the area treated by farmers has exceeded that done
by the Crop Protection Services with aircraft- and vehicle-mounted
spray equipment. Farmers increasingly also are carrying out survey
work, monitor pest situation, protect crops and evaluate impacts.
Empowering villages to take charge of their crop protection needs is
consistent with practices of democratization. Yet, significant
challenges remain to make the village brigade approach sustainable.
Thus far, being mostly subsistence grain farmers, they are highily
dependent upon external inputs. Also, it exposes the farmers to
greater pesticide risks than before.

In Mozambique, the programs that are being conducted either in
collaboration with local farmers, or for farmers, are a good start
(e.g., OLIMA by Ciba-Geigy, demonstration trials by World Vision,
Food for Hungry International, and other NGOs and donors). These
programs together with the existing, but insufficient, programs of
the MOA/DSV can be used as the threshold for further training and
establishment of village (farmers) brigades or comparable entities.
These should be intensified to include other areas such as pesticide
application technique, etc. A.I.D. and the FAQO have substantial
experience in "Train the Trainer" programs which can be applied
successfully in Mozambique.

Programs can be devised to include issues most pertinent to the
prevailing conditions in Mozambique and could be designed in
collaboration with DSV, pesticide companies, UEM, etc. The training
programs may be incentive oriented to increase participation and
efficiency cf the participants (OLIMA - Ciba-Geigy is worth
examining as a good example in this regard). These programs should
be continuously monitored and evaluated and their impacts assessed.
Ideally farmer brigades must receive needed materials and technical
support within a reasonable time frame to achieve crop protection.

An initiative worth drawing attention to in this regard is the
plan by WVRD to develop mobile, rapid-intervention pest control
teams operating at the provincial level (Fisher et al. 1993).
Treatments would take place with backpack or ULV-type sprayers. The
plan would be associated with a strong training component. While
the provision of assistance in this modality may be appropriate
enough during larger-scale pest emergencies for farmers otherwise
without the means to protect their own crops, it is important to
remember that this does constitute a subsidy. Not only is this not
a desirable long-term practice, it requires particular
circumspection in terms of avoiding misuse. For USG assistance to
be associated with such an initiative, a separate assessment and
action plan will be needed.
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4.3.4. Integrated Pest Management - IPM.

Integrated pest management utilizes all available control
methods to achieve the most economically and environmentally sound
management program. Tt 1s considered to be the preferred approach
to pest control. IPM is not an alternative to the use of chemical
pesticides; instead 1t 1s an integration of methods which may reduce
use of pesticides by employing them more judiciously.

Determination of intervention thresholds, correct timing of sprays
based on pest population dynamics, and use of non-chemical control
agents are among examples of modern and prudent pest management
methods.

IPM can decrease pest losses, lower pesticide use, and reduce
overall operation costs while increasing crop yield and stability.
Successful IPM programs have been developed for a variety of pests
on various crops. Specifics of an IPM program will depend on the
crop, cropping system, pest complex, ecconomic values, social
conditions, availability of personnel, and other factors and
constraints.

IPM is a sensible approach to pest control whereby all existing
control methods (pesticides, biological control, cultural control),
mitigating factors, environmental concerns, climatic conditions, and
ecosystem inter-relationships are integrated to assist in control
operation decision making. While pesticides are part of the total
IPM strategy, other methods are considered, with the choice
dependant on the methods that most closely fit the situation.

Timing of pesticide application is an important factor in IPM, with
the early season approach favored because of the low amount of
pesticides utilized. IPM 1is not a pest control method itself but
rather, a way of considering options evailable in light of the
physical and biological environment.

The principles of IPM are widely accepted among Mozambican DSV
and NGO personnel. The DSV has initiated & number of preliminary
research and demonstration activities to implement IPM.
Furthermore, NGOs and private pesticide companies seem to have
realized that IPM and biological control should be the way to go.
Issues related tc IPM programs and perceptions in Mozambique are
dealt with by the SEA to the PEA for the USAID/Mozambique’s
Transitional Development Program (Fisher et al. 1993).

If USAID chooses to participate in a locust/grasshopper
assistance program, it is important that support be coordinated with
other donors and the GRM to achieve desgirable results and to make a
significant impact. In Mozambique, such assistance is likely to
involve the PVO/NGO community and regiomnal locusts control
organizations. Assistance for such a program should emphasize the
principles of IPM, in which all available management resources are
considered. While probable crop loss will be a criterion for USAID
involvement in control efforts, sustainable infrastructure
development and cost/benefit ratio will also be considered.
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Participation by USAID in emergency operations will be carefully
tempered with an examination of what long-term benefits will be
achieved in addition to an insect population decrease. USAID will
normally emphasize good survey and use of non-chemical control
methods whenever and wherever possible.

5.0. NATURAL ENVIRONMENT, PROTECTED AREAS AND PESTICIDES

Because pesticides will impact both crop and natural
ecosystems, natural resource protection is necessary. This can be
accomplished by setting aside areas and zones where pesticides are
not used, or are severely restricted. Endangered animals and plants
need to be considered in regard to anti-locust intervention. Since
birds and fish are particularly vulnerable to the direct and
indirect impact of pesticides, these organisms need to be given
special attention. Areas should be set aside to be protected from
pesticide use no matter how great the perceived pest control need.
This is particularly relevant fcr the unique plant and animal
species of Mozambique, many of which are threatened. However, basic
economic needs contribute to the degradation of the forests,
grasslands, and coastal. Soil erosion is rampant, and deforestation
will soon be a major problem as many of the displaced refugees are
returning to their homeland and back into farming activities. It is
extremely important that any U.S.-funded locust/grasshopper control
program involving pesticides not contribute further to environmental
degradation already underway. Further, the United States should do
its utmost to utilize methods and materials, while rendering
locust /grasshopper control assistance, which have the least-toxic
effects on both crop and natural ecosystems.

5.i. Fragile Ecosystems - Fauna and Flora

The fauna and flora of Mozambique is unique and diverse, with a
remarkable degree of endemicity, at the species and at higher
taxonomic levels. The great majority of native terrestrial species
in all faunal groups appear to be dependent on forested or wooded
habitats. These areas, in particular, should be protected to the
extent possible from disruptive impacts of pesticides. Effects on
non-target organisms could negatively affect those species already
severely assaulted by habitat loss and increased predation.

Numerous animal species are listed as endangered or threatened
in Mozambique. Some cf these species are shown in Appendix I. It
should be clearly publicized and legislated that no U.S.-funded
pesticides or related operations should take place in or around
established critical habitats where such species are known to exist
or the most practical measure should be taken under situations that
require applicationg.

While protected areas and animals are covered by several
Mozambique'’s laws and regulations, enforcement usually lacks or is
non-existent. Much of the unique flora in being destroyed with
increased deforestation as the result of RENAMO guerrillas. It is

37



likely that deforestation will probably continue to increase as more
and more refugees are returning from the neighboring countries of
Zambia, Zimbabwe, etc. The listed endangered and threatened species
continue to decline despite attempts made to enforce the
legislation. Several animal species will likely disappear in
Mozambique unless a considerably higher level of protection in
brought to bear. Any U.S.-funded anti-locust/grasshopper operation
must consider the potential impact of pesticides on already
threatened animal habitats. While human life cannot be placed below
that of an endangered species, the U.S. should not allow itself to
be drawn into a situation that may force such a choice. Here again,
early survey and surgical treatment programs can allay such
situations.

5.2. Protected Areas

Mozambique has various types of protected areas located
throughout the nation (Figure 11). The ‘total land area designated
as "protected" covers nearly 92,250 km2, almost 13% of the country’s
surface land. These areas are classified as: 1) National Parks

(Parques Nacionais), 2) Game Reserves, 3) Hunting Areas (Coutadas),
and 4) Forest Reserves. There are four National Parks, five Game
Reserves, thirteen hunting areas (Coutadas), and fourteen Forest

Reserves (Table 1).

When engaging in locust/grasshopper control operations, the
U.S. should, at all times, encourage the respect of these and all
other potential fragile areas.

Protected areas snould be surrounded by a pesticide-free buffer
zone at least 2.0 km wide. These are needed to avoid accidental
pesticide contamination (e.g., spray drift). Within buffer zones,
and in protected areas, priority should be given to the use of
alternatives to chemical pesticides, and a monitoring program so
that non-chemical alternatives can be applied. Any
locust/grasshooper and other pest control programs carried in areas
surrounding buffer should be limited to the pesticide with the
lowest potential for impact on non-target species and with
acceptable efficacy for the target species. Whenever possible, non-
chemical bio pesticides should be used in these areas.

The implementation of fragile area protection programs must be
conducted by the GRM itself. Enforcement of regulations to ensure
sensitive areas are actually protected is to the ultimate benefit of
the people of Mozambique, and must therefore be made a priority.

The effectiveness of protection programs is closely linked with
integration of local populations to build a feeling of
responsibility. Donors should monitor the protection program,
assisting it if necessary, and they may even wish to base funding
levels on the level of GRM commitment for environmental protection.
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Table 1. Classes of protected areas of Mozambique, provinces in
which they are located and total surface areas covered.

Class of Protection Province Area in km®
National Parks
Gorongosa Sofala 5,375
Bazaruto Inhambane 150
Zinave Gaza 7,000
Banhine Inhambane 3,700
Total 16,220
Game Reserves
Maputo Maputo 700
Pomen Inhambane 200
Marromeu Sofala 1,500
Gile Zambezi 2,100
Niassa Niassa 15,000
Total 19,500
Reserves (Hunting areas, Special Vigilance
and Defence Zones)
Coutada 4 Manica 12,300
Coutada 5 Inhambane 6,868
Coutada 6 Sofala 4,563
Coutada 7 Manica 5,408
Coutada 8 Sofala 310
Coutada 9 Manica 4,333
Coutada 10 Sofala 2,008
Coutada 11 Sofala 1,928
Coutada 12 Sofala 2,963
Coutada 13 Manica . 5,683
Coutada 14 Sofala 1,353
Coutada 15 Sofala 2,000
Coutada 16 Gaza 10,000
Total 59,717
Forest reserves (14) 2,676
Total area of land under protection 95,067

(Source: Modified from Catterson et al., A provisional program for
the forestry/wildlands sector, UNDP/FAO, Maputo - December 1991).
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5.3. Alternatives to Chemical Pesticides in Sensitive Areas

Farmers living in areas which have been designated as
environmentally sensitive should receive training in IPM and the use
of control methods which do not involve chemical pesticides, such as
pathogens, predators, parasites and parasitoids. These farmers
should bz encouraged to use traditional methods and should be
informeci as to how pesticides car be dangerous to hoth humans and
the environment. DSV trainers should have a basic knowledge
concerring the relationships between plants and associated animals
and the natural balance that binds them together in light of the
disruptive effects of pesticides on such balances.

It should also be remembered that several PVOs have in recent
years undertaken significant efforts in crop protection research,
including evaluation of indigenous and non-chemical methods of
control. This activity is reviewed .in 'the SEA prepared under the
USAID Transition Program for Pesticide Use and Pest Management
(Fisher et al. 1993).

6.0. SELECTION AND MANAGEMENT OF PESTICIDES
6.1. Mozambique Pesticide Regulations

To facilitate the proper and safe use of pesticides,
regulations and enforcement are necessary. These regulations cover
the importation of pesticides, the distribution to agricultural
areas, the actual use of the pesticide, and the disposal of unwanted
pesticides and used containers. In essence, pesticide regulations
are meant to give the government the mandate to regulate all
activities related to pesticides, including importation,
distribution, sale and use.

In principle, Mozambique has reasonable pesticide regulatory
instruments in place, including a Pesticide Control law enacted in
1987 (see Appendix C). This law controls and regulates, import,
sale, distribution and use of pesticides. However, due to shortages
of technical staff and expertise at the MOA (Table 2), pesticide
regulaticns are often not properly implemented and enforced.
Mozambique laws require the granting of pre-import clearance prior
to pesticide import, with the Ministry of Trade issuing permits for
importation. Nevertheless, companies such as LOMACO (a joint
venture of Lonrho London and GRM) have in the past been involved in
illegal smuggling of pesticides from the Republic of South Africa by
crossing borders. This was confirmed by the Commercial Director of
LOMACO (Mr. Marcos Lucas) while interviewed for this SEA. As the
country has very limited manpower to implement its pesticide laws,
assistance should be sought from the FAO, particularly in
encouraging regional cooperation (FAO/SADCC 1991).
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Any locust and grasshopper related assistance to Mozambique by
the U.S. that will involve pesticide purchase, transport,
application, or disposal, should be controlled, not only by
Mozambique'’'s pesticide law and regulations, but also by U.S.
pesticide regulations and procedures. Only those pesticides listed
on the A.I.D.-approved list for locust/grasshopper control (Appendix
D), can be considered, unless this SEA is amended to include other
pesticides, for which necessary impact assessments are completed and
approved by the Regional Bureau Environmental Officer.

When using pesticides provided by the U.S. or procured with
U.S. funds, appropriate instructions and good agricultural practices
should be strictly observed. Inasmuch as several of the USAID-
approved locust/grasshopper pesticides are restricted use pesticides
in the U.S., it is especially important that only well-trained
applicators get involved in the application of these products (see
6.2.2). Furthermore, no U.S. funds should be used for the purchase,
transport, or application of pesticides ‘that have been banned by the
EPA.

Finally, it should be remembered that PVOs are assumiing an
important role in agricultural development and public health during
the transition period. The larger ones (e.g., World Vision and
Rural Development, and Food for the Hungry International) have
respectably-sized technical staffs. Thus they should be constructive
participants in any national initiatives with respect to
implementation of pesticide legislation, especially in terms of
reaching the community level with training and the like. Fisher et
al. (1993) describe the PVOs and their involvement in plant
protection more fully.
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Table 2.

Staffing Level of Department of Plant Protection; This

table represents only central staff, located in Maputo
city and dose not include other DSV technical staff who
are stationed at provincial and district offices and

phytosanitary posts

Section/Unit

National/Expat

Administration

Entomology

Biological
Control

Plant Quarantine
(Nematology and
Phytopathology)

Migrant Pests
Control

Pesticide
Regulation

Weed (this section
is not yet fully
formed)

1 6+3, 943

(Belayneh, 1993).
Qualification

of Staff!?

B.S.,

seed Pathologist
Ph.D.

B.S., on a study
leave, for M.S.
9+3., on a study
leave for B.S.
M.S., general
entomologist
M.S., entomologist
B.S., Biologist
M.S.

9+3, general sc.
9+3, general sc.
9+3, general sc.
9+3, on a study
leave for B.S.
M.S.

6+3

National
Expat /DANIDA

National
National
Expat /DANIDA

Expat/DANIDA
National

Expat /DANIDA
National

National
National

National
Expat /DANIDA

National

6 or 9 years of general education and 3
years of specialized training in the desired field).

43



6.2 Pesticide Management
6.2.1. Pesticide Procurement and Distribution

Mozambique'’'s pesticide requirements are met through importation
of formulated products and in-country formulation of limited types
and quantities of pesticides. A state-owned chemical importing
company, INTERQUIMICA, has in the past been handling all
importations. EMOP, another state owned formulating/manufacturing
industry, in addition to other private companies, such as Shell
Chemicals Mozambique, takes care of the in-country
formulations/manufacturing of pesticides. The former firm no longer
plays a major role in the formulation/ manufacturing of pesticides.
Distribution and sale of these products have been undertaken by
another state-owned pesticide distributing company,
BOROR/Commercial. The process of importation, distribution, and
sale of agrochemicals was as follows:

Every year, state owned and private commercial farms, and
farmers cooperatives submit their requirements for the
following year to BOROR Commercial, with 123 employees. This
is done via representatives of BOROR commercial located in each
province or district. Then the compiled requirements are
passed on to the head office. BOROR forwards the list to the
pesticide registration authority for approval. After approval,
the list is returned to BOROR. BOROR forwards it to
INTERQUIMICA. INTERQUIMICA opens a public bid to all pesticide
companies (Ciba-Geigy, ICI, Shell Mozambique, Sumitomo, Mitsui,
Agroquisa, etc.) and selects the best bid(s) based on the
following criteria: a) low cost, b) product quality, c) timely
delivery, d) meeting certain packaging specifications (e.g.,
different size containers), e) port of delivery, and f) after-
sell technical services. Selected bids are forwarded to the
Ministry of Commerce which then authorizes the Bank of
Mozambique to release funds after ensuring that foreign
currency is available. Once pesticides are purchased and
imported INTERQUIMICA receives and hands them over to BOROR.
BOROR then does the actual sale and distribution.

Locally formulated pesticides are also handled through the same
channel. BOROR Industrial, which is under the Ministry of
Industry, obtains all the necessary materials for the
manufacturing process of pesticides that are needed.

During the 1989/90 and 1990/91 cropping seasons, BOROR
distributed through the DSV 6,500 tons of fertilizers, 27,400 kg/l
of fungicides, 13,500 kg/l of herbicides, and 95,000 kg/l of
insecticides (Appendix J). Currently, BOROR stocks quite a large
quantity of fungicides, herbicides and insecticides stored at its
south, central and northern stations (Appendix K).

BOROR Industrial manufacturing plant at Mashava, 15 km north of
Maputo, also has stocks of various pesticides, including
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cypermethrin, endosulphan, sumithion, propanil (Surporcoy), and
several others.

Following the Peace Accord that was signed in October of 1992,
pesticide importation, sale and distributions have become open to
the private sector and the industry has grown to a $5 to 10 million
market. As a result of free market policy, major private
agrochemical companies, such as Ciba-Geigy, Shell Mozambique, Bayer,
ICI, etc., are actively involved in Mozambique’s pesticide market.
The role played by the private sector in pesticide related ventures
are encouraging and need to be strengthened (details on the
involvement of the private sector in pesticide industry can be
obtained from the SEA for the USAID/Mozambique Transition Program
PEA (Fisher et al., 1993).

6.2.2. Pesticide Selection

The impacts of pesticides on the environment and associated
health risks to humans makes the way pescicides are selected and
used an important aspect of management programs. Due to the unique
ecology arnd bio-diversity of Mozambique, pesticides should be used
with extra caution, and only when necessary.

To use a pesticide in a specific area at specific times, it is
necessary to have detailed knowledge of the physical and chemical
attributes of the product, the ecology of the area to be treated, as
well as the biology of the target pest or pests. Pesticides
intended to be used for locust and grasshopper control, in addition
to being approved by FAO, A.I.D, or other regional organizations
responsible for the control operation, should possess the following
qualities

» Effectiveness at low application rates;

» None to minimal effects on nontarget organisms, including
people and animals, and specifically predators and
parasites of locusts/grasshoppers;

» Minimum persistence of residues on and in native fauna,
flora, aquatic systems, soil, and crops;

» Low toxicity and ease of handling;

» Good storage capacity and shelf-life;

» Compatibility with existing application equipment.

Althovgh a number of pesticides have been used in Mozambique
against locusts/grasshoppers in the past, any pesticide involved in
an operation funded by the USG must be approved for use in the
United States by the Environmental Protection Agency (EPA). Several
approved pesticides are listed in the Programmatic Environmental
Assessment (PEA) and this list has been clarified and updated in
STATE 118760 (Appendix D), to include nine pesticides. This should
be referred to during both the planning and implementation of phases
of locust/grasshopper control. In addition, regulations governing
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the use of a particular pesticide, as set forth on the label, must
be followed.

It is particularly important to note that five (bendiocarb,
chlopyriphos, fenitrothion, lambda-cyhalothrin, and tralomethrin) of
the recommended, USAID-approved nine pesticides for grasshopper and
locust control are Restricted Use Pesticides (RUP) in the U.S.
Further, two of the products approved by USAID (acephate and
bendiocarb) are apparently not registered in Mozambique. This
underlines the need for proper consultation with local authorities
prior to making decisions as to use. Also, only properly and fully
trained applicators should be using these restricted use products.

Bendiocarb, malathion, acephate, lambda-cyhalothrin and
tralomethrin) are among the pesticides preferrel for use in
terrestrial ecosystems and are thus included in the recently updated
list of A.I.D.-approved pesticides for locust/grasshopper control.

Acephate would be the pesticide of preference, from an
environmental standpoint, for use near aquatic ecosystems as it is
less toxic to fish, and is systemic in plants, thus best used for
larval control. Acephate can be considered to be one of the safest
pesticides in use. However, it should be noted that there is
always the possibility for aquatic contamination with any pesticide
application; hence care must be taken while handling such product.s
near aguatic habitats.

Carbaryl is toxicologically acceptable, but in certain formulations
it is more difficult to store and apply (especially from aircraft),
than other approved pesticides and is very toxic to bees. Diazinon
and chlorpyrifos are registered for use and are also included in the
A.I.D.-approved list. Fenitrothion should be used only with extra
precautions and with mitigative measures. This pesticide is known
to pose serious adverse side-effects, particularly on avian species.
Mozambique has extensive aquatic habitats including rivers, swamps,
lakes, artificial dams, and marine habitats. These resources in
Mozambique should be protected from pesticide contamination as much
as possible and pesticide selection for locust/grasshopper control
should be the ones listed as A.I.D.-approved pesticides (Appendix
D), particularly when involving funds from USG.

Chlorinated hydrocarbons, such as dieldrin and lindane, are not
acceptable for use under any circumstances, due to their
envircnmental persistence, bio-accumulation, acute toxicity and
broad spectrum target range. It should be noted that U.S.-funds
cannot be used in any way whatsoever in connection with these
pesticides. This includes funding any aspect of ground application
or aircraft which spray chlorinated hydrocarbons, or the transport
of such materials.

Some pesticides in Mozambigue are marketed illegally and
fraudulently, particularly from South Africa and it is suspected
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that such pesticides are not included in the list of pesticides

registered in Mozambique (Appendix E) . Furthermore, such products
may not meet safety and efficacy standards set by the Mozambique's
MOA (see section 6.1.). Furthermore, such pesticides may all

together be obsolete and banned in the source country .
6.2.3. Pesticide Labeling

Pesticide labeling is a way to give important information to
the pesticide user. The label is the main and often only medium for
instructing users in correct and safe use practices. The labeling
process should go hand-in-hand with in-country pesticide
registration. Both registration and proper labeling require good
solid legislation at the national level. It is important that the
GRM draft further legislation on approval and control of pesticides,
including a legal framework that will require more complete
pesticide labeling and registration in Mozambique. A strong
licensing and labeling program by the.'GRM would be an important step
in achieving safe use of pesticides.

The pesticide product label can be effectively used to
communicate a number of important properties of the pesticide and
precautions appropriate to its use. 1In addition to directions for
use, the label should include needed protective measures, first aid
measures, precautions recommending against use in certain
environments, methods of container disposal, and application rates
for particular pest species.

Although Mozambique’s Pesticide Regulations requires
standardized labeling, those pesticides that are illegally smuggled
into the country often times do not fit the criteria. In general,
pesticides in the original container carry a label with adequate
information for application. Some labels, though not all, contain
some information on first-aid or disposal. Some of the pesticides
stocked by BOROR are in containers that have either lost their
original labels or have been stored for such a long time, or
mishandled, exposed to sun so that they are faded and illegible.

While labeling must be specific to local needs and the social
environment of Mozambique, the FAO has prepared a glohal set of
guidelines which can assist a labeling program. In addition to
enacting legislation, the GRM should insist that donated pesticides
be labeled in comprehensive language as required by donor country
law, and be in Portuguese or some other local languages.

6.3 Managing Pesticide Stocks

One of the basic requirements for managing pesticide stocks is
a secured pesticide storage facility. Such facility should include:
- a fenced and covered area for the pesticides and a warehouse

that is:

47



1) isolated from dwellings in order to avoid fire, leakage, and
contamination of surface and ground water;
2) supplied with water in order to clean spills and fight fire;

3) supplied with a shower for the people who handle
pesticides

4) aerated to avoid toxic fume concentration;

5) regularly inventoried;

6) equipped with protective gear such as overalls, boots,
gloves, goggles, breathing masks , aad respirators;

7) stocked with a first aid kit with antidotes;

8) staffed with trained personnel who are familiar with
diagnosis and treatment of pesticide poisoning.

A management system is needed to record the date each pesticide
arrived at the facility, how long it stays in storage, and when it
is removed for use. In addition, the storage requirements for each
pesticide must be posted and known by tlHe management staff. Stored
pesticides must be tested periodically to insure that the active
ingredient is as described on the label, ard that the formulation
concentration is correct. Also the disposal of unused and obhsolete
pesticides, and the destruction of their containers, must be part of
the management system.

Success of locust/grasshopper control campaigns depend on
availability of pesticides in the areas which need treatment.
Pesticides should be placed in safe and secure storage areas as
close as possible to agricultural areas which will likely need
treatment. In Mozambique, pesticide storage areas are associated
with the DSV Operations Bases and DSV Stations. At the DSV
Operations Bases, a monthly inventory of products and materials
should be made and sent to the DSV in Maputo and to provincial
representatives in major operation centers. Distribution of
products to bases is done according to need and severity of the
locust/grasshopper threat, as well as the degree of isolation during
rainy season. Pesticide stocks must be securely in place at bases
and DSV Stations before the rainy season.

The pesticide storage facilities in Mozambique range between
stable and precarious. Unwanted stock accumulation is a very real
problem, as discussed below. A lack of planning and coordination
has resulted in stockpiles of pesticides at some bases, and
shortages at others. This seems to be a result of a lack of
training in the managerial aspects of pesticide storage.

Storage centers maintained by DSV are believed to be somewhat
safer than most of the DSV storage areas. Simple storage safety
measures could be implemented to greatly increase the efficacy of
the DSV storage facilities. These include keeping stocks secured
and out of the weather, posting warning signs in Portuguese and
other local languages, and preventing the storage of pesticides in
living quarters.
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In addition to management of the pesticides themselves, the DSV
stations must adequately manage pesticide application equipment .
Due to inconsistent donor contributions, Mozambique has accumulated
several different types and brands of spray equipment. This
equipment *s rarely interchangeable or compatible in regard to spare
parts and repair. Nevertheless, the DSV Stations must work to
maintain what equipment it does have, and ensure that it is clean
and in good working order.

This SEA recommends that DSV improve its pesticide storage
practices. Among the changes that should be instituted are-

1) use those pesticides stored in damaged drums first and
handle drums more carefully in the future so they will not
become damaged;

2) do not accept any unlabeled containers;

3) store all containers on pallets away from the walls, label
all batches with date-in and plannéd date-out, and practice the
principle of "first-in-first-out;

4) impose more rigorous handling practices to prevent spillage;
and

5) install a sun shade to m“nimize direct exposure of
containers to the sun. These practices should apply to all
storage areas, regardless of size.

6.3.1 Obsolete Pesticides and Pesticide Containers

Due to lack of appropriate technology for safe handling, and
because Mozambican farmers often times find alternative uses for
them, empty containers are found in and around residential areas.
Actually such containers are not fit and should not be used by the
farmers for any purpose whatsoever; instead, they shoculd be returned
to original suppliers for appropriate use or disposal.

Once the pesticide has been used, the management operation is
left with empty containers. Such containers should never be used to
store water, food or animal feed. Even though the pesticide is
gone, enough residue is left to cause poisoning, especially in the
very young or old. Further, small quantities of pesticides will
make the human body more susceptible to other diseases.

Several of BOROR’s Stations have storage problems mainly due to
the accumulation of pes! icide stocks which were not used in the
prescribed season and thus have become too oid to be used or which
have been banned and cannot be used. In many cases, containers are
deteriorating, and pesticides have leaked into the floors, earth,
and local environment, necessitating either disposal and under very
few cases repacking. A very good example of sub-standard storage
condition was the one observed by the author of this SEA, in a place
called Matola, a small town about 15 km from Maputo (Table 3). This
storage facility is owned by BOROR. It had a few offices, one 30 m
x 50 m x 5 m warehouse. In the warehouse were stored insecticides,
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fungicides, rodenticides, eggplant and watermelon seeds (supplied by
USAID as part of the "Vegpacks" and distributed to farmers by NGOs
during the drought in one-pound and half-pound cans), herbicides,
veterinary chemicals, protective equipment, knapsack sprayers,
cotton, tires, old files, an office space partitioned by wire screen
and a desk and a chair for the warehouse keeper, all in one place.
The warehouse had a cemented floor and a tin roof and the roof had
holes in it and puddles presumably from rain was observed on the
floor and on a few pesticide drums.

The author also visited a private pesticide formulation plant
and storage facilities about two miles away from BOROR’s storage
site. These facilities were apparently in a much better condition.
Pesticides were kept in properly labelled containers placed in well-
ventilated warehouses. Protective equipment, first aid and
cholinesterase test kits were also placed in a room adjacent to the
warehouse. Empty containers were clearly labelled and placed
outside the warehouse on a concrete f£lodr awaiting disposal and/or
re-use.

In Mozambique, empty pesticide containers are reportedly
refilled with pesticides, reused by the petroleum industry or are
split cpen to be used for roofing or other construction material.
It is recommended that if containers are recycled at all, it be for
reuse with pesticide formulations under strict supervision and only
when appropriate facilities are available. The use in construction
and for other purposes which involves high probability of human
contact is strongly discouraged.

As much as possible, container sizes should be compatible with
reuse requirements. Making pesticides available in small
containers, for example, one liter size, which provide an increased
potential for subsequent use as cooking or storage of water, should
be minimized and their use shouid be under strict supervision c¢ the
DSV or PVO staff and other appropriate bodies. 1TIn addition, the DSV
should periodically inspect the reformulation facilities to ensure
proper handling and packaging procedures are in use.

The system of crop protection in Mozambiqgue, in which all
pesticides have been the property of the state, should theoretically
result in effective wanagement and disposzl of old empty drums. 1In
the past, all containers technically belonged to the government and
should therefore be removed from the field when empty. The Ministry
of Agriculture in collaboration with previous owners, should
ultimately be in charge of disposal of such drums. However,
currently, expertise and facilities to handle these drums are
lacking.
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Table 3. List and Quantities of Obsolete Pesticides!, Stocked
in the Warehouse of BOROR Commercial at Matola -
Mozambique (1993).

Local Trade Name? No. Units Unit (liters) Total (liters)
Toxafeno (I) 4,428 25 110,700
Maladrex 29 200 5,800
Avirosan (A) 3 100 300
Karatane (F) 4 200 800
Cipermetrino (I) 6 100 600
Dacdiy 5 200 1,000
Diptrex (1) 80 50 . 4,000
Surporcoy 10 200 ° 1,000
Coeywr Arbun 19 20 380
Abate (I-M) 50 25 1,250
Qualotox (A) 9 200 1,800
Propanil (H) 17 200 3,400
131,030

! These products have been stored for over 10 years (Watt, 1993
perscvnal communication, see list of persons interviewed).

2 Type of product, if known: A = granivorous bird control
(avicide); F = fungicide; I = Insecticide; I-M = Mosquito control

6.3.2. Disposal of Unwanted Pesticides and Empty Containers

Pesticides whose active ingredients have degraded due to heat,
humidity or prolonged storage and have lost their efficacy or banned
or are undesirable become no longer usable or needed Such
pe.*icides become environmental hazards and need to be disposed.
Althc igh a complete account of the total quantity of obsolete
pest:cides is currently not available for Mozambique, a recent
inventory has shown that over 132,000 liters, of which over 110,000
liters is Toxaphene (chlorinated hydrocarbon), exist in BOROR'’s
storage facility in Matola alone (Table 3). As the majority of the
obsolete chemicals are liquid products, one disposal method is high-
temperature incineration at a suitable facility. Incinerators in
Europe or other countries may also be used for disposal operations.

While conducting this SEA, the author learned thst private
pesticide manufacturers are taking the lead in removi iy old stocks.
Shell Mozambique, for example, has recovered 95 metric tons of
obsolete pesticides, mainly monocrotophos and DDT formulations, old
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pesticide containers and 35,000 kg of sand that was used to remove
the pesticide which have been repacked and are awaiting shipment to
the U.K. for incineration. According to the Shell General Manager,
the whole process cost the company nearly $400,000 and the shipment
is expected to cost at least twice this amount. Another company,
Ciba-Geigy, 1is in the process of buying back some 5,000 to 6,000
liters of monocrotophos that was sold to the District Agricultural
Program about 15 years ago and which have become obsolete, for
disposal. While these activities are considered responsible and
encouraging, the author emphasizes that other companies have shown
an interest in proceeding vith the disposal tasks at hand.

Although well documented information is lacking, it is
reasonable Lo expect that substantial quantities of obsolete
pesticides are on hand in the former state owned large-scale farms.
It is clear that Mozambique does not currently have environmentally
sound pesticide disposal options. Nevertheless, this SEA proposes
that DSV, in collaboration with the MOH ‘and CNA, should take the
initiative and approach FAO and international development agencies
and donors for assistance with a clean-up campaign.

6.4 Current Pest Management Practices and Options

Numerous non-chemical methods exist for pest management in
general, and many have been used successfully against
locusts/grasshoppers. For example, crop varieties which develop at
different rates from the commonly planted varieties, or which show
resistance to insect attack may be applicable in the long-term.
Other cultural methods, such as trap cropping, residue burning,
trench digging in front of locust/grasshopper nymphal path, and
inter-cropping may well have merit as well. Simple techniques such
as using protected courtyards for tree seedling nurseries or
covering seedlings with mosquito netting can be effective in small
scale and limited cases.

Farmer experience with traditional or innovative control
methods should be encouraged and incorporated intc the overali
locust/grasshopper management program. If villagers are recruited
to participate in pest control efforts, through village brigades,
crops can be protected with a minimum of pesticide use and expense.

Research on the field use of microbial agents in locust/
grasshopper control is currently being conducted by Montana State
University through A.I.D. iunding and by other international
organizations. The fungal pathogen Beauveria bassiana has been
tested in the U.S. and in parts of Africa for its control potential.
Preliminary results from Cape Verde, Mali and Madagascar indicate
that Beauveria and Metarhizium can be important biological cont col
agents.

In working with microbial pest control agents, attention must
be given to handling and application technigques. Some may have a
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short shelf life and must be used soon after production. In
addition, the climatic and environmental conditions will impact on
the microbial control agent. Formulation appears to play an
important part in the longevity of the material under field
conditions.

Mozambique’s DSV has shown strong interest and inclinations
towards adopting IPM programs, including focused development of
biological control agents and other agronomic practices in its pest
control operations (personal communication with Head of DSV). The
MOA’s DSV and INIA should be supported in developing applied
research programs, including exploration for local and possibly more
specific pathogens for locusts/grasshoppers, as well as for other
important pests. This could be done in collaboration with the
University of Eduardo Mondlane to involve future DSV staff and also
involve regional (e.g., IRLCO/CSA) and international organizations
that pursue such activities.

Mozambique’s rich flora, including considerable number of trees
such as neem that are known to posses pesticidal properties,
encourages the search for the development of plant-based pest
contrcl agents that may posses the potential for use as part of IPM
programs. As many of these materials are already being used by
villagers as a traditional means of pest control, research in this
area could be a worthwhile venture.

Other fruitful research areas might include use of synthetic
insect growth regulators. These agents are considered alternatives
to conventional pesticides because of their different mode of
action. However, there may be adverse impacts on non-target aquatic
invertebrates.

Due to their toxic nature, pesticides will have impacts on both
agroecosystems and nearby ecosystems. Care must be taken during the
handling, transport, application, and disposal process to minimize
ecological disruption in both target and non-target areas. In
addressing this issue in regard to operational planning, risks to
the environment must be considered in terms of early intervention
versus reactive large scale operations. The latter would involve
considerably greater amounts of pesticide, and correspondingly
higher risks.

Because of the additional risks associated with late season
control operations, management operations designed to avoid such
risks are encouraged. Early survey and pest management can prevent
later more expensive control operations, with significantly less
pesticide usage. Preventive management operaticns with attention on
survey operations aimed at locating and delimiting pest populations,
and spot treatment operations intended reduce population numbers
using as little pesticide as possible are favored.
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By reducing the number of hectares sprayed, early contiol
operations use less fuel and pesticide. Because the early control
strategy potentially involves considerably fewer resources than
larger-scale emergency or curative treatments, the DSV would be
better able to implement it without donor assistance. This should
promote a greater degree of self-dependence and control of the
situation by the DSV itself.

If pesticide use is necessary, the type of ecosystem in the
treatment area, and associated non-target species should be major
factors determining the choice of pesticide. A pesticide’s
characteristics, such as selectivity, mobility in ground water,
persistence, and metabolic products should be considered as

important as effectiveness against target species. In addition,
alternative application methods should be considered, with ground
application having less impact than aerial treatment. Bait

application methods have been highly effective in appropriate
situations as well, and tend to be less problematic environmentally.

The response of different animals and ecosystems to pesticide
exposure varies dramatically. For example, carbaryl has only low
toxicity to birds, but is extremely toxic to aquatic invertebrates
and certain estuarine organisms. While application of carbaryl may
be apprcpriate in areas providing upland habitat for birds, its
application in areas important to waterfowl and migratory
shorebirds, such as national parks or reserves in Mozambique'’s
coastal and riverine areas, should be prohibited.

Although this SEA strongly recommends against any pesticide
applications in aquatic systems, acephate is relatively nontoxic to
freshwater fish and invertebrates and is the least likely of the
selected pesticides to have adverse effects on aquatic habitats.
Acephate should be one of the preferred pesticides if applications
are necessary adjacent to aquatic systems, particularly in and
around fragile areas, or critical animal, bird or fish habitat. Due
to its mobility in soils, however, acephate has the potential to
contaminate ground water.
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7.0. PESTICIDE IMPACT EVALUATION AND MITIGATION
7.1 Pesticide Toxicity in Human Populations in Treatment Areas

The potential for adverse effects on human health increases
significantly when pesticides use is high. When large areas of the
country are treated and large amounts of pesticide products are
being shipped, distributed, and applied, the probability of human
(and the environmental) exposure is proportionately greater. This
SEA advocates prevention of human exposure as the best approach to
minimizing adverse health impacts. A major aspect of prevention is
to keep locusts/grasshoppers at low population levels with
preventative control strategies, through regular survey and
monitoring procedures.

This SEA urges training, educating, and supervising the
applicators as the most effective way to ensure that exposure of the
general population is kept at or below an acceptable level. Such
training and supervision has to be a continuous effort and has to be
detailed enough to differentiate among individual pesticide active
ingredients, formulations, and application metheds.

The general public is at minimal risk if the necessary
precautions are taken, but should nevertheless be informed about
pesticide application against locusts. This can be achieved by a
number of means, such as posters, the radio, local newspapers,
Televisions. Currently the MOH’s Public Health Unit is undertaking
encouraging steps in collaboration with the MOA in education of the
general public on the effects of pesticides, and this should be
continued and enhanced. Public health advisories given by radio
broadcasts were effective in other countries prior to past aerial
applications and should be included in plans for future
applications. This is especially important in areas where people
may eat locusts/grasshoppers. It also should include public
education about the dangers of improper pesticide container reuse.

Pesticide applicators are generally at the highest risk for any
adverse effects, and are several orders of magnitude higher than the
general population since they are -often handling concentrated
products; increasingly, this includes ultra-low volume (ULV)
insecticides. 1In addition to the training and supervision indicated
above, applicators should be thoroughly familiar with the level of
danger from the pesticide, and should be provided with equipment
that is in good working condition in order to minimize accidents.
Such equipment may include pumps to transfer pesticides, body
protection in the form of gloves, aprons and safety shields for the
face to prevent dermal exposure and respirators to prevent
inhalation boots to prevent pesticide contact with legs and feet.

It is particularly important that some form of protection is
worn during the short periods while handling the concentrates. If
at all possible, long sleeved shirts and pants should be used, and
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washed after each use. Appropriate logos, patches or other
attractive designs/messages with teaching value on the protective
clothing items can help to induce safe use and care.

Exposure of applicators is mostly through the skin. Though the
skin usually provides a significant barrier to the entry of some
pesticides, even those penetrate into the body if the contamination
is left on the skin. In addition, some pesticides penetrate the
skin more readily. Therefore, applicators should wash any exposed
areas of their bodies frequently.

7.2 National Capacity in Public Health Provisions

The public health delivery system in Mozambique is insufficient
to handle severe pesticide poisoning cases. This SEA has found that
there apparently is no single toxicology or related unit in the
hospitals in Maputo equipped to adequately address pesticide
poisoning. Regional level hospitals -do ‘éxist, as do smaller village
clinics and health centers (Table 4). However, doctors cr nurses
are not trained to recognize pesticide poisoning and to use drugs
and other forms of treatment necessary. All hospitals and clinics
in an area which is likely to be involved in a pesticide spray
operation should be provided with information materials on the
pesticides to be used in the area. The personnel of these centers
should be given the necessary training to recognize and treat
pesticide poisonings.

Table 4. Basic Data on Health Facilities and Personnel in
Mozambique in 1989.

Health Number Beds Physicians Nursing/
Facilities Cadres
Hospitals:
Central and 3

Provincial 7 4,678 249 1,186

Health Unit:

General 4 612 50 557
District 21 1,784
Health Centers 224 4,179 30 1,288
Health Posts 934 1,002

(Adapted from MOH - Planning Department, Maputo, Mozambique, 1989).
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Because the local health care system in Mozambique is not
equipped to handle serious pesticide poisonings, application
crews need to be self-sufficient in handling medical emergencies
Supervisors must be familiar with safe handling of pesticides an be
able to administer any needed first aid, including antidotes for
pesticide poisoning. All who are working with pesticides should be
familiar with the early warning signs of poisoning. Workers must be
removed from contact with pesticides at the first signs of
poisoning.

In conjunction with any A.I.D. assistance regarding
locust /grasshopper control efforts, it is important that the
Government of Mozambique monitor both human health and the natural
environment. In regard to protecting human health, it is necessary
to train both the medical community and pesticide applicators of the
potential hazards of pesticides, and steps to mitigate any problem
that may surface. Application of a pesticide in a given area should
be preceded by public awareness and axtéhsion activities and
education of the users. Mozambique’s public must be informed that
pesticides are dangerous and that empty pesticide containers should
be not be used for food or water storage. A good public information
program should include:

- information on the specific pesticides and labels;
- safe methods of pesticide transport and stcrage;

- measures in cases of container leakage;

- conditions for pesticide use;

- safe use of application equipment;

- prevention of pesticide poisoning.

7.3. Education and Training of Target and General Populations in
Pesticide Safety Measures

Pesticide educational programs should also be instituted by
Health Engineering and Sanitary Service agents. Health education
and extension programs can also provide information on first aid in
pesticide poisoning cases. The inherent toxicity of used pesticide
containers is an important subject area, and should be specifically
directed to women who are apt to use the containers for cooking or
holding water. Components of a pesticide public awareness program
should include photographs, posters, and prints on cloth. These
should be given to agents as visual aids to hang on walls of
schools, dispensaries, and on large trees in villages anc towns.

Radio broadcasts are an important part of a public information
campaign, including pesticide awareness information in the form of
brief safety announcements, musical programs, interviews, debates,
and dramas. Discussions of pesticide regulations and legislation
should also be presented, including information on which pesticides
are legal and which are prohibited in Mozambique. This will allow
potential buyers and users to know what pesticides should be
accepted and what should be refused.
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7.3.1. Applicator Safety Training

A.I.D. has supported DSV pesticide safety training in the past
in Africa, and has found this to be a useful and often sustainable
use of funds. It is important that well trained DSV agents are
available in Mozambique to work with any U.S.-funded pesticide
donation.

Hands-on pesticide safety and application training courses
should be incorporated into the academic course of plant production
and protection fields of study. This approach will allow trained
individuals to interact with the actual users of pesticides.

Properly trained DSV, and agricultural extension agents are
encouraged to work with farmers and village brigades when such
brigades are available or with farmers’ representatives when the
former groups are non-existent, in "Train-the-Trainer" programs.
This type of training will allow essential information on pesticide
safety and application to reach all who may be working with
pesticides.

7.4. Pesgticide Monitoring: Human and Environmental Exposure

Pesticides do increase agricultural productivity and are thus a
useful part of agricultural production. However, when misused by
farmers and other applicators, they can present hazards to the
humans and the environment. Often, pesticides intended for
agricultural or public health purposes may be misused for fishing,
hunting, and general household insect control which increases the
hazard of such products. By placing strong emphasis on "good and
safe practices" in pesticide use, a large step is taken towards
mitigation and avoidance of problems in the first place, and this
will reduce the need for initiating resource-intensive monitoring
efforts. -

7.4.1. Monitoring Human Exposure

Simple and effective health monitoring of those involved in
pesticide handling, application, and storage is essential to a good
management operation. This involves teaching all involved with
pesticides what the symptoms of pesticide poisoning are, and when
first-aid might be required. It is especially important to use
behavioral observation to decide if workers should be immediately
removed from pesticide exposure.

In addition to the potential for unsafe application, pesticides
may also affect public health by being stored improperly. It is
important to keep stored pesticides in good condition, away from
humans and other animals. Any unwanted or leaking pesticides must
be repacked or disposed of as soon as possible. Because pesticides
have the potential for misuse, it is essential that existing
legislation on pesticide use be enforced. While abuse may still
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occur, implementation of regulations will provide a sound base for
promoting public health and environmental integrity.

It is doubtful that the GRM/MPCU has the capability to
routinely monitor either the behavioral symptoms of pesticide
poisoning, or such blood-chemistry manifestations such as
acetylcholinesterase (AChE) inhibition. Because of this, any
pesticide cperations should include the testing of pesticide
handlers for blood AChE inhibition. This is a fairly simple and
inexpensive test, and can be performed by trained health workers in
the field. The background cholinesterase level for each person
involved with pesticides must be determined prior to exposure, and
testing should be performed at intervals throughout the season to
ensure that no worker is being overexposed to pesticides. It should
be noted that testing AChFE is recommended only when pesticides in
the organophosphate class are used (malathion, fenitrothion, etc.).

A Lovibond test kit for an initial 1000 samples can be obtained
and used for monitoring the individuals most exposed to
organophosphate pesticides. The School of Public Health in Maputo
is currently sending its students to the MOH and other ministries to
do collaborative projects. Likewise, monitoring pesticicde impacts
on human health could be incorporated into the study programs of the
students of this and similar other Schools. Monitoring for actual
symptoms of pesticide exposure, and environmental residues after
pesticide applications, should also occur.

In areas of wide-spread heavy pesticide use, epidemiological
case control studies are often useful to detect untoward human
exposure. But such studies are difficult under the most ideal
conditions which monitor the health and the environmental conditions
of the participating individuals on a regular and continued basis
over a period of several years, possibly a life time. This is
believed not to be possible in Mozambique at this time.
Perturbations of the already complex health conditions of the rural
Mozambican population from occasional and minimal pesticide
exposures would not be manifested in epidemiological investigations.

7.4.2. Monitoring Environmental Exposure

Measurement of residue levels in the environment can also be
valuable information for assessing exposure and determining if
modifications to treatment operations are needed. However,
Mozambique‘’s DSV does not have either the technical capability or
the required equipment to conduct residue analysis for environmental
monitoring as well as quality control. It is true that National
Laboratory of Hygiene, Food and Water of the MOH possesses a Gas
Chromatograph, but due to the heavy demand for it in other
analytical work, it seldom accepts requests for pesticide analysis.
In any case, anything other than an instrument dedicated
specifically to pesticide analytical work would not be advisable.
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Measuring pesticide residues in the environment is, in
principle, an excellent way of monitoring, and will require a
residue analysis laboratory for full implementation. Anti-
locust /grasshopper pesticide programs should incorporate residue
analysis where appropriate into project plans, and should include
qualitative behavioral observations of non-target organisms near any
pesticide target areas. Mozambique’'s DSV applicators must be
trained to note unusual behavior among fauna of the area.

Aquatic systems are often critical habitats for sensitive
species and migratory birds. Therefore, pesticide use near such
habitats should be avoided wherever possible. Care must especially
be taken when pesticides are applied during or close to the time of
seasonal rains. This may lead to introducticn of the pesticide into
water supplies or aquatic systems in runoff. Because invertebrates
are generally much more sensitive to insecticides than vertebrates,
monitoring the observable effects of pesticide use on invertebrates,
such as benthic organisms, should be :the 'preferred method for
monitoring aquatic hakitats. Vertebrates, however, should not be
ignored, as pesticide effects on them may be indirect, but no less
severe.

A similar monitoring approach should be used for pesticide use
in terrestrial ecosystems. Selection of soil microorganisms or
other low tolerance invertebrates as indicator species is
recommended. Monitoring animals of economic value or threatened
status should also be required. In cases where pesticide
persistence is an issue, residues should be measured. Populations
of vertebrate predators, such as birds of prey, are likely to
fluctuate too much to make population counts an effective monitoring
tool. However, reproduction monitoring of carnivores (e.g.,
observations of egg conditions, birth defects, infant mortality) may
be a useful tool in determining the effects of pesticides known to
effect reproductive success, particularly in cases where baseline
data are known.
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8.0. RECOMMENDATIONS AND FINDINGS OF THE SEA

8. 1 Outline of Supplemental Environmental Assessment
Recommendations

The following recommendations are listed in a fashion consistent
wich and in same order as the 38 recommendations in the Programmatlc
Environmental Assessment for Locust and Grasshopper Control in
Africa and Asia (TAMS 1989). They are structured to provide a
prioritized approach to response in the event the USAID Mission in
Mozambique considers support for locust/grasshoppe: control in
Mozambique.

The following list provides the outline of the recommendations as
organized in the following tabular presentation, with the topical
subheadings.

I. OVERARCHING RECOMMENDATION

- Support locust and grasshopper control programs, with emphasis on
Integrated Pest Management approaches.

IT. TOP PRIORITY IN OUTBREAK SITUATIONS AND FOR PREVENTION &
MITIGATION

- Inventory and mapping procedures
- Mitigation of non-target pesticide effects
- Proper application of insecticides

SECTION III: HIGH PRIORITY TO BE IMPLEMENTED AS SOON AS RESOURCES
CAN BE ALLOCATED

- Disposal of pesticides _

- Pesticide formulation and management

- Biological control

- Training and human resources

- Economic & cost benefit considerations
- Pesticide and environmental pollcy

- Pesticide handbook

- Support and training

SECTION V. DESIRABLE BUT NOT OF SAME URGENCY AS THE ABOVE, UNDER
OUTBREAK CIRCUMSTANCES

- Proper pesticide storage

- Forecasting & early warning
- Public health monitoring

- Applied research

SECTION VI. PROCEDURES TO FACILITATE AND ACCELERATE DEVELOPMENT AND
IMPLEMENTATION OF RECOMMENDATIONS
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RECOMMENDATIONS AND FINDINGS OF THIS SEA FOR LOCUST/GRASSHOPPER CONTROL IN MOZAMBIQUE

RECOMMENDATIONS BASED ON PEA FINDINGS AS APPLICABLE TO MOZAMBIQUE AND THIS SEA _J
GROUP T. OVERARCHING RECOMMENDATION
1 USAID should continue its In principle, this Supplementary Environmental Assessment (SEA) endorses
involvement in locust and IPM as a strategic approach to crop protection which can also minimize
grasshopper control. adverse potential impacts of pesticides on public health and the
Operaticnally, the approach to be environment. Commitment to IPM can lead to sustainable capacity in the
adopted should emphasize prevention host country to deal with locust, grasshopper and other pest outbreaks
and evolve toward one of Integrated which regularly will threaten crop production. It emphasizes building up
Pest Management. the longer-term capacities of the farmers, non-governmental organizations
and appropriate governmental agencies so that they can assume
responsibility for prevention and treatment of outbreaks with an array of
options. The GRM Department of Crop Protection (DSV), with the support of
DANIDA’s Plant Prctection Support Project, is strongly committed to IPM.
USAID could identify ways to be supportive of the longer-term enhancement
of plant protection capacities of NGOs and farmers, such as through its
PVO Support Project. It may be possible to identify programmatic linkages
with the USAID/Mozambique 1994-1999 Country Program Strategic Plan under
development.
GROUP II. TOP PRIORITY IN TIMES OF OUTBREAK

INVENTORY AND MAPPING

\S]

Inventory and Mapping of
Environmentally Sensitive Areas: an
inventory and mapping program is
needed to determine the extent and
boundaries of environmentally
fragile areas with respect to
probable lccust and grasshopper
outbreak areas.

While specific areas to be protected in the event of an outbreak can be
generally identified (e.q., Figs. 6-11, Section 5), the information
available is imprecise. Decrees and legislation that protect
conservation areas, including national parks, game reserves, hunting areas
(Coutadas), and forest reserves that were passed during colonial period
(in 1950’s and early 1970’s) are still in existence, and an effort to
rehabilitate them is underway. 1In addition, Mozambique is currently
working hard to develop a wide range of environmental and natural
resources laws and standards. For instance, its pesticide regulations are
being centinuously improved. This SEA recommends that while the current
trend of developing regulations and laws is encouraging, a fully
functional regulatory structure should be implemented; this will help
minimize adverse side effects that may result from locust and grasshopper
control activities and programs.
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A system of dynamic inventory of
pesticide chemical stocks should be
developed.

The need for an appropriate inventory and record-keeping system is clear
and highly ra2commended. Given its privatizing economy, Mozambique will
need a fully functional pesticide registraticn, stock survey and
management process/system. This is needed at all levels, and would be
especially useful to help manage pesticide flows during pest emergencies.
It also would rer:ce the risks of further aggravating the obsolete
pesi:cide stocks problem (Rec. #4) by minimizing the amount that pesticide
products becoming unusable and thus needing to be disposed of, and will
minimize environmental and health hazards. It is now GRM policy, as a
rule, to discourage subsidies for agricultural inputs such as pesticides.
An adequate assessment is needed of the pesticide inputs sector as to the
respective roles and needs of the private and public sectors. This policy
of avoiding subsidies will need to carefully applied in the casz of the
smallholder farmer.

USAID could take active part in
assisting Mozambique to identifying
alternate use or meens of disposal
of pesticide stocks.

Mozambique has significant quantities of obsolete pesticides (Sect.
6.3.1) . For instance, over 131,000 liters/kg of a variety of pesticides
(Table 3} which have been stored for up to 15 years or more by the former
paraststal agricultural chemiczl importation and distribution company
(BOROR} (Table 1), which is likely only the tip of the iceberg. Although
hard facts we. = not available during preparation of this document, the
author of this SEA has gathared from various sources that substantial
amounts of leftover stocks of now-unusable (mostly obsolete) pesticides
that need to be disposed immediately probably exist in major agricultural
regions around the country. The recent activities of Shell ind plans of
Ciba-Geigy chemical companies in retrieving (buying back) and shipping old
stocks from Mozambique should be encouraged. Appropriate disposal optiocns
and technologies that are suitable :under Mozambique’s conditions should be
searched for and used. Moreover, for other stocks that are not currently
used for the intended purposes and are anticipatad to remain stocked for
some time, alternative ways in which they could be put to profitable use
should be identified. This might most usefully be done in connec-ion with
the FAO Obsolete Pesticide Disposal Project

FAO should establish a system for
the inventory of manpower,
procedures and equipment.

This recommendation holds to the extent that FAO and other regicnal
organizations (such as IRLCO/CSA) relevant to migrant pest control can be
invelvad in strengthening Mozambique'’'s Migrant Pest Control Unit, in
collaboration with other sister agencies. The activities of the naticnal
level Red Locust unit situated in BReira area needs strengthening, and its
Tmandates need to be revised, to encompass other areas in the country where
locusts are threats. USAID/Mozambique may identify ways of being
supportive through its PVO Support Project, as the NGO/PVOs in the
provinces are most likely to be involved in 1l/g responses.
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MITIGATION OF NON-TARGET PESTICIDE EFFECTS APPLICATION OF PESTICIDES

There should be no pesticide
application in environmentally
fragile areas and human
settlements.

Aany future donations of pesticides for emergency use should be accompanied
by an Action (Operations) Plan which specifies that use in protected and
other sensitive areas is not allowed, and limiting use in others or
requiring appropriate buffex zones. In the case of aerial application
where wind-driven drift is likely, a buffer zone of a minimum of 2.5 km
wide is recommcnded; under still-air conditiens, a buffer of 500 m may be
reasonable. These areas include such as Gorongosa, Bazaruto, Maputo, and
other national parks, game reserves, as well as water courses, estuarine
and coastal regiens. Any program funded by USAID/Mozambique involving
pesticide use for the control of locusts and/or grasshoppers should follow
applicable Mozambique regulations concerning the protecticn of designated
areas. This SEA supports the GRM ccmmitment to protect the natural
envirenment, and emphasizes the importance of observing such directives in
the use of pesticides accordingly.

Wher. rer possible, only those
pesticides that have minimum impact
on non-target species should be
used.

This SEA stresses pesticife procedures that will tend to minimize use and
mitigate adverse impacts; the nine pesticides identified in this SEA are
the only ones sanctioned thus far by USAID, although FAO and others may
endorse the use of others. Research results are likely to identify moxe
environmentally safe pesticides and procedurms for the future.
TISAID/Mozambique may wish to encourage reserrch in Mozambique in the area
of biological control, including exploraticn for indigenous strains of
natural enemies of locusts and grasshoppers. Also, investigations are
encouraged to identify and evaluate alternative and traditional control
methods which could be made more broadly available.

Pre- and post-treatment monitoring
and sampling of protected organisms
ar.. water and/or soils should be
carried nut as an integral part of
each contirol campaign.

Any control campaign n.eds to establish whether a treatment has been
effective. For major emergency campaigns, pre- and post-sampling is
especially important. Special monitoring is important both as a basis for
design of effective control cperations as a means of estabiishing
statistically verifiable baseline data. In addition, periodic "sampling"
observations of gross mortality, populaticns znd behavior should be made
at locations of major use of pesticides. The results of ecotoxicological
research on locust control chemicals in Morocco and Senegal are becoming
available. For example, preliminary results of recent studies in Senegal
(FAO’'s LOCUSTOX project) indicate that some impacts occurred at twice the
recommended rate but little impact occurred at the recommended rate of
applicaticn of the most envircnmentally detrimental pesticides, routine
environmental monitoring of every use by individual farmers is not
considered essential. Increased training to prevent excessive use is
considered essential, however.

64




APPLICATION OF INSECTICIDES

pesticides and other commodities,
or aerial or ground application
services, should include technical
assistance and environmental
assessment expertise as an integral
component of the assistance
package.

9 | One of the criteria to be utilized This could be achieved through a number of operational procedures,
in the selection of control including: (1) intensive surveillance to allow preventive, early treatment
techniques should be a minimization only when economic threshold is approached, or postponing treatment until
of the area to be sprayed. densities, damage potential, or gregarization occurs, as the case may be;
{2) providing training in how to recognize and define target treatment
areas, and educate decision-makers on the importance of reduced use of
pesticides; (3) evaluation of effectiveness of treatments to help refine
future intervention decisions; (4) identifying areas that should not be
treated, or should receive minimum treatment (protected areas, wetlands,
etc.) to ensure exclusion of such areas from pesticide treatment;
(5) in cases where the decision not to conduct spraying leads to
substantial crop loss in a given area, some type of compensation should be
given to the affected population.
Helicopters should be used When aerial treatment by helicopter is indicated, it should only be when
10 primarily for survey to support very accurate spraying is necessary, such as close to environmentally
ground and air control units. fragile areas or for localized treatment. Helicopters are also useful for
pre-treatment surveys and to pinpoint treatment sites. Ground application
' is the preferred modality in most cases.
Whenever possible, small planes Any treatment program in Mozambique should continue to emphasize ground
11 should be favored over medium to application. Inasmuch as possible, thorough pre-treatment assessment and
large two or four engine transport pianning should be done to avoid contact with fragile habitats. such as
types {for application of national parks and game reserves. .In any case, large aircraft will rarely
I :sticides}. .. all cases, be justifiable. .
experienced contractors will be .
used.
Any USG-funded locust/grasshopper Significant locust and grasshopper emercencies in Mozambique will, for the
12 control actions which provide foreseeable future, probably require assistance to help farmers avoid

catastrophic losses. Any USG assistance is likely to involve the NGO/PVO
community, in additien to the wvarious recgional locusit control
organizations, working with the GRM. Specific areas of T.A. particularly
for environmental assessment and mitigation will likely be required until
such time that Mozambique'’'s environmental regulations and the current
regulations on pesticides become fully functional and long-term national
capacity is adequate. (See also Recommendations 27 and 30.)

65




=

2 | All pesticide containers need to be The GRM should emphasize and monitor enforcement of the appropriate
appropriately labeled. section or sections of the current pesticide regulation that deals with
this issue -- Ch. IX, Art. 65-71 (see Appendix C).
GROUP III: HIGH PRIORITY, TO BE IMPLEMENTED AS SOON AS RESOURCES CAN BE ALLOCATED
DISPOSAL OF PESTICIDES
14 USAIC should provide assistance to Mozambique currently appears to have significant stocks of obsolete
host governments in disposing of pesticides and there is a potential problem in the country that is likely
empty pesticide containers and to result from the use of empty pesticide containers for food stuffs,
pesticides that are obsolete or no water, etc. It is encouraging to know that some of these stocks are being
longer usable Ior the purpose handled for appropriate disposal by private chemical companies (see
intended. section 6) and this SEA commends these activities. As a short-term plan,
USAID/Mozambigque coul<d encourage the MOA and the DSV to survey and monitor
obsolete stocks and search for options for disposal or at least mitigate
the hazards they pose, preferably by transporting these products to
designated centers for appropriate disposal later.
PUBRLIC HEALTH AWARENESS
15 | USAID should support the design, The current collaborative activities of the MOA/DSV and MOH/DHE in public
repiroduction and presentation of education through posters and leaflets and by providing pesticide
public education materials on guidelines, and other related actiwvities should be ercouraged; capacities
pesticide safety (e.g., TV, radio, of these agencies could be enhanced. (See faction 7.1).
posters, boocklets). This would -
include such subjects as safely Also, emphasis should be placed on safety training among private suppliers
using effective pesticides, of pesticides. Mozambique alsoc needs tc strengthen national pesticide
ecology, pest management of locusts organizations, and should work with the private sector to ensure the
and grasshoppers and the hazards of correct use of imported pesticides. The Association of Agrochemical
pesticides. The goal would be to Importers cf Mozambique (the draft comstitution of which was still in the
help policy makers and local hands of the MOA while this SEA was in preparation) will go long way
populations recognize potential towards giving transparency to the process of pesticide movement into the
health problems related to country.
pesticide applications.
16 | Training courses be designed and The collaboration mentioned in Rec. 15 should be extended to the training
developed for health personnel in of the pesticide applicators. USAID/Mozambique should encourage the
all areas where pesticides are used current plans and activities of the MOH/DHE and MOA/DDP to provide health
frequently. staff and others who are likely to handle pesticides with the necessary
technical knowledge and training to address these issues.
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17 | Health centers and dispensaries Collaboration between DSV and DHE already has strong beginnings in
located in an area where pesticide Mozambique, as indicated in Recs. 15, 16 and Sect 7.1. The centers and
poisonings are expected to occur dispensaries should be provided, prior to spraying, with printed
should be supplied with materizls materials, training, and with those medicines and antidotes required for
to diagnose and treat specific treatment of pesticide poisoning cases. PVOs also should be equipped with
poisonings. small kits with antidotes, and should prominecntly post telephone numbers

for the nearest medical help.
18 Presently available tests for This SEA supports the need for well-targeted monitoring of human health
monitoring human exposure to impact of pesticide applications. A Lovibond test kit for an initial 1000
pesticides should be evaluated in samples can be obtained and used for monitoring the individuals most
the field. This includes exposed to organophosphate pesticides. The School of Public Health in
measurement of cholinesterase Maputo is currently sending its students to the MOH and other ministries
levels in small samples of blood as to do collaborative projects. Likewise, monitoring pesticide impacts on
a screening test. human health could be incorporated into the study programs of the students
of this and similar other Schools. This SEA also encourages mcnitoring
for actual symptoms of pesticide exposure, and environmental residues
after pesticide applications.

PESTICIDE FORMULATION & MANAGEMENT

19 | The specifications for USAID- Such specifications should be adapted and used in conjunction with the SEA
assisted acquisition of for Pesticide Use and Pest Management (Fisher et al. 1993) prepared under
locust/grasshopper insecticides the PEA for the USAID/Morambique Transition Program. This would be part
cnuld be adapted for all of the package for any pesticide related assistance that may be
insecticides. contemplated by USAID/Mozambigue, such as through the PVO Support Project.

20 | Pesticide container specifications

should be developed.

This is an AID/W activity which shoquld be implemented through EPA
Pesticide Disposal Guidelines and A.I.D.'s Pest Management Guidelines and
Pesticide Procurement guidance, consistent with FAO, WHO and OECD
guidance. Any changes in EPA’s container regulations that are relevant to
A.I.D. should be incorporated into the current guidelines. Mozambique’s
pesticide legislation does provide specifications for pesticide containers
consistent with FAO guidelines. Its implementation should be enforced.
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BIOLOGICAL CONTROL

21 Biological control agents {(e.g., Studies in the area of biological control should be conducted,
insect pathogens and parasites) particularly in line with the search for indigenous strains of bioclogical
should be field-tested under control agents for locusts/grasshoppers, including parasites and
Mozambique’s conditions (see also parasitoids, diseases and predators. It should be noted that the DSV is
Rec. 35) currently undertaking bioclogical control research on cassava mealybug and
other pests by importing parasitic insects. This should be encouraged and
extended to include locusts and grassheppers. Montana State Univerity and
IITA havz2 been involved in locust/grasshoprer biopesticide research and
development, and this needs to be extended to cover Mozambique.
TRAINING/HUMAN RESOURCES
22 A comprehensive training program The Cperations Handbook (U.S.A.I.D., 1989a) fills this need in part, and
should ke developed for NGO, and this SEA encourages Mission should keep clecse contact with the AELGA
USAID Mission personnel who have project, AFR Bureau, and also with other Missions and REDSO/ESA who may
responsibility for locust/ have the expertise to address this issue. In addition, reference can be
grasshopper control operations. made to USAID's Pest and Pesticide Management Guidelines, as well as other
This should take advantage of documents such as the Pesticide Users’ Guide -- Handbook for Extension
existing materials and those under Workers (Overholt & Castleton 1989), GIFAP’'s Guidelines series (see Fisher
development, in order to save et al. 1933), etc.
resources.
Local programs of training are- This should be done collaboratively between MOA/DSV and MOH/DHE, as
23 | needed for pesticide storage indicatecd under Rec. 15, 16 and 17. Furthermore, priority needs to be
management, environmental given to training to ensure the safe and appropriate handling and
monitoring and public health. application of pesticide products, particularly for village/farmers and/or
representatives. Also, extension agents are in great need of training.
24 When technical assistance teams are

provided they should be given
short-term intensive technical
training (including language if
necessary) and some background in
the use and availability of
training aids.

Expatriate teams should always be associated with local personnel. Junior
personnel should be paired with more experienced personnel. A preferred
arproach is to select technical assistance teams which have the best
possible expertise, familiarity with the local situations, and sufficient
language fluency for the tasks to be performed. To the extent that any
member has a notable gap in language or facility with training aids,
short~-term training should be provided, but only as a last resort. If
necessary, an interpreter will need to be provided.
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ECONOMIC & COST-BENEFIT ASPECTS
25 | Field research should ke carried Ideally, rational control activities would be based on economic cost-
out to generate badly needed benefit analyses and crop loss assessment, carried out in connection with
economic data on a country-by- food security assessments. 1In practice, economic data is difficult to
country basis. come hy expeditiously with available technologies and systems in time to
inform real-time decision-making. This an aspect which should be pursued
as resources become available. See Rec. 26.
26 | No pesticide should be applied While valid econcmic thresholds cannot be established at this time, ad hoc
unless a working action threshold action thresholds can be developed based on objective analysis of
for risk of damage by locusts or population levels and trends, and crop loss assessments. It is possible
grasshoppers is exceeded. to collect semi-quantitative data to determine the extent to which
agricultural productivity is threatened and an effort to ensure that
declarations of disaster are supported by valid professional judgement.
This would ensure minimum pesticide procurement by limiting A.I.D.
participation when a reasonable probability of substantial threat to crops
does 10t exist.
GROUP IV: EQUALLY HIGH PRIORITY, BUT OF BROADER RELEVANCE TO OVERALL AGRICULTURAL AND ENVIRONMENTAL PROGRAMS
ENVIRONMENTAL POLICY
27 | USAID should provide assistance to In African countries, AID/W has worked with EPA to provide experts who are
host countries in drawing up knowledgeable in all aspects of pesticide regulations and policies,
regulations on the registration and including human safety, environmental impact, and use, storage, and
management of pesticides and the disposal. It is expected that expanded interagency interactiens will
drafting of environmental policy. facilitate the implementation of this recommendation. AID/W is also
engaged in developing a follow-up tiechanism to AELGA. Mozambique does
have pesticide legislation and is in the process of developing National
Environmental Action Plan. This being the case, USAID’s involvement may
be to help with the implementation and familiarizing decision makers, the
private sector and the general public with these regulations.
PESTICIDE MANAGEMENT POLICY
28 A pesticide use inventory covering This ia a matter appropriate for GRM action in collaboration with the
all treatments in both agricultural private sector. USAID/ Mozambique should explore with GRM as to how to
and health programs should be improve the extent to which a comprehensive inventory is developed. Such
developed. a pesticide inventory program should prevent the build-up of obsolete
stocks and contribute to a cost reduction in pesticide use in general.
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PESTICIDE HANDBOOK

29 | USAID should produce a regularly This is a centralized function being accomplished by AID/W. Relevant
updated pesticide handbook for use activities in this area include the following examples: USAID
by its staff ([which would also be Locust/Grasshopper Management Operations Guidebook (1989); USAID Pest
of use to PVOs and host country Management Guidelines (1991). An updated list of U.S.A.I.D.- approved
pest management practitioners]. pesticides is presented in Appendix D, and a list of other relevant
documents in Appendix L. Fisher et al. (1993) outline an appropriate set
of country-specific recommendations. Also, the Africa Bureau PVO/NGO
Environmental Guidelines provide pesticide use guidance. However, this
SEA recommends the production of a Handbook containing health, safety, and
environmental assessments of the pesticides in use. This type of
information is less subject to change than use and application related
data. Updating of the health and environmental safety information would
only be necessary when new information becomes available, for example
through EPA’s Special Review process.
SUPPORT, TECHNICAL ASSISTANCE AND
TRAINING
30 | Appropriate technical assistance, USAID/Mozambique policy is to help host countries to help themselves
education and training should be become self-sustaining, emphasizing the role of the NGO/PVO community.
provided to the NGOs and crop All activities in any USAID-supported locust/grasshopper control program
protecticn service with a view to in Mozambique shculd help build farmer-level capacity. DANIDA and GTZ are
making crop protection activities currently providing technical assistance and materials to strengthen the
eventually self-sustaining. DSV, which should be encouraged to support capacity-building by the PVOs.
GROUP V: DESIRABLE BUT OF LESS URGENCY IN OUTBREAK SITUATIONS
PROPER STORAGE
31 The need for more or improved Regional pesticide bank(s) should be established in locust/grasshopper
pesticide storage facilities should affected areas to ensure quick response should outbreaks occur (such as
be determined. Emergency supplies with the IRLCO). However, if existing stocks are determined to be
should be pre-positioned outside inadequate, supplies should, be built up at times when field observations
Mozambique. indicate that a locust or grasshopper problem is imminent.
FORECASTING
32 | USAID should fund forecasting and This SEA recognizes the difficulties inherent in providing for adequate

remote sensing (FEWS) or utilize
IRLCO’s and FAO'’s early warning
program.

early warning. AID/W and FAO are pursing initiatives in this matter,
including application of geographical information systems and remote
sensing to forecasting. FAO does not cover the southern Africa region
routinely. However, early warning and forecasting systems and greenness
mapping are needed in the region. FEWS could potentially play a role in
this regard. The IRLCO/CSA may have relevant capacity which could be
supported.
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PUBLIC HEALTH MONITORING AND STUDY

33

In areas of heavy human exposure to
pesticides for locust and
grasshopper control,
epidemiological case-control
studies should be implemented.

The PEA argues for such epidemiological case-control studies where the
conditions justify them, viz., situations of long-term, widespread heavy
pesticide use where well-developed public health monitoring facilities
exist. These conditions do not apply in the case of Mozambique, thus are
not a priority. See Recommendation 18 and Section 7.4.1 for discussion of

appropriate approaches to protect applicators, the human population and
the environment.

34

Applied research should be carried
out on the efficacy of various
pesticides and growth retardants
and their application.

Mozambiqgue’s DSV and INIA are in a position to explore the potential of
insect growth regulators (IGRs) and should also search for local strains

of biological control agents that can be used in locust/grasshopper
control programs.

35

Applied research should be carried

out on the use promising botanical

pest control agents such as neem as
anti-feedants and pesticides.

Although neem is a promising botanical pesticide, anti-feedant and insect
growth regulator, it is not likely to be locally available soon as a
viable pest contrel alternative. Research on botanical pesticides should
be pursued to determine their applicability to Mozambique’s specific
conditions.

36

Research should be carried out to
determine th~ best techniques for
assessing the impacts of
organophesphates used for locust
and grasshopper control with )
respect to the use of these and
other chemicals for other pest
control programs.

Local ecotoxicological data on this locust and grasshopper insecticides
should be developed, and used with the results of such work elsewhere
(such as FAO's LOCUSTOX project in Senegal) to mitigate the pesticides-’
environmental impacts. Deleterious interactions with other pesticides are
also possible. For example, the potential exists for helping to induce
insecticide (particularly pyrethroid) resistance in malaria mosquitoes in
areas where locust insecticides are applied (see Fisher et al. 1993)

GROUP VI. FINAL RECOMMENDATIONS ON PROCEDURES TO FACILITATE AND ACCELERATE IMPLEMENTATION OF RECOMMENDATIONS 1-36

37

USAID, on the basis of the previous
recommendations, should ensure that
a Plan of Action is developed, with
practical procedures to provide
operations guidance in locust
grasshopper contrsl to Missicns in
the field. This Plan would need to
involve the PVOs/NGO..

AID/W has developed a comprehensive Locust/Grasshopper Management
Operations Guidebook (USAID 1989), and, mostly under the AELGA project,
developed Supplementary Environmental Assessments in 14 countries that are
most critical for locust and grasshepper control (see Sect. 2.1). These
SEAs contain commitments for future actions. Country-specific plans of
action will be developed to implement those commitments when needed. The
country specific plans of action will be the backbone of guidance for
locust/grasshopper control activities. AID/W will work closely with
USAID/Mozambique in the development of plans of action as requested, as
AID/W has in the development of this SEA.

71




38 | U.5.A.I.D. should promote common Coordination of efforts is becoming increasingly important because ¢f the
approaches to locust and increasing number and magnitude of multilateral agreements and follow-up
grasshopper control and safe efforts in by various donors. Coordination should occur both at the AID/W
pesticide use among UN Agencies and level and the USAID/Mozambique level. At the country-specific level, the
donor nations. The Mozambique DSV is the major coorcéinating body although donors also discuss specific
National Environmental Management plans with each other. These efforts should be improved for the future
Plan (NEMP) of the CNA should be and international organizations such as the FAO should ke encouraged to
used to promote local coordination. play active role.
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APPENDIX A. LIST OF PERSONS CONTACTED AND PREPARER

PERSONS CONTACTED

Government of Mozambique

Dr. Evaristo Baquete, Director, MOH/EH

Dr. Rufino Melo, Chief, MOH/EH/PH

Dr. Samiro Magane, MOA/DNFFB/DW

Dr. Afonso Madope, MOA/DNFFB/DW

Mr. Mangrate Nakala, MOA/DNFFB/DE

Ms. Marina Panca, Head, MOA/DINA/DSV

Mr. Piet Segern, MOA/DINA/DSV-DANIDA, Entomology

Mr. Lars Kjaer, Pesticide Registration Unit, MOA/DINA/DSV-DANIDA,

Mr. Mulembo, Head, Pesticide Registration Unit, MOA/DINA/DSV,

Mr. Miltcn Jossias, Marketing Director, Interquimica

Mr. Casimiro Watt, Director, BOROR/Matola Commercial

Mr. Pacheco, Chief Production Unit, BOROR/EMOP Industrial

Mr. Bernardo P. Ferraz, Director, CNA

NGOs

Ms. Carimat Juma, Assistant Administrator, FHI Mozambique

Mr. Jon White, Director, Agric. Rehab., World Vision Mozambiqgue

PRIVATE PESTICIDE COMPANIES AND OTHER ENTERPRISES

Mr. Santiago Coelho, Manager, Shell Chemical of Mozambique

Mr. Bernard Vivier, Manager, Ciba-Geigy

Mr. Rui Piedro Goncalvas, Manager, ICI

Mr. Marcos Lucas, Commercial Manager, LOMACO

INTERNATIONAL ORGANIZATIONS

Mr. Mostafa Nossiera, Deputy ERepresentative, FAO

Ms. Magda lL.ara-Resende, Consultant to the World Bank

OTHER DONORS

Mr. Toben lLarsen, DANIDA

Ms. Eusebio, WNORAD

USAID/Mozambique

Mr. Darell L. McIntyre, Agricultural Development Officer

Dr. Rocha Caseiro, Health and Human Resources

Ms. Robin Mason, Rural DEvelopment Spec.

Mr. Sidney Bliss, Project Development Officer

Mr. Roger Carlson, Director

Mr. Jack Miller, Deputy Director

Ms. Cheryl McCarthy, Supervisory Program Officer

AID/Washington

John G. Gaudet, Ph.D., Bureau Environmental Officer, AFR/ARTS

Allan T. Showler, Ph.D., Entomologist, AFR/AA/DRCO - Technical
Advisor to the AELGA Project

AID/Washington - Major Contributor

Walter I. Knausenberger, Pn.D., Environmental Advisor,

AFR/ARTS/FARA/ENV



PREPARER: Yeneneh T. Belaynch, Ph.D., Ecotoxicologist,

AFR/AA/DRCO - Assistant Technical Advisor to the 27 LGA
Project
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AVISO

A meerle o pudiicer ma cloletin as MepGilicas deve sef rematids em
€Opla devidemants lenticade, Uma por cads &vsunio, donde conate, além
dee lndicecdos necestbias pers sass aleito,
assinede @ autenticado: Pace putificacde no «Bo

© averbamanio saguinte,
atim da Replllcas,

SUMARIO
. - :;,':" Ministéric. da Sadde e da Agricultura: :
.. Diploma Ministodal . 88/87: : ‘

[

. comp!cu) .

" Por ter sido publicade incompleto o Diploma Ministerial -
n.* 88/87, inserto ‘no .Balcim da Repdblioa, 12 série, n=® 30, de -

.29 de Julho ultimo, volta u scr publicado, ficando sem efcitos
q-pubﬁgdo anterior. . .

- MINISTERIOS DA SAGDE E DA AGRICULTURA -

. Diploma Mnisterial n 83/87
o de 29 do Julho .

+ Nos termos das disposigbes conjugadas dos artigos 4 ¢ 20
ido Decreto n.® 12/82, € aprovado o Regulamento sobre Pes-,
 ticidas que faz parte integrante do presente diploma minis-

RN '

" Maputo, 30 de Janciro de 1986, — O Ministro da Sadde,

. Pascoal: Maruel Mocumbi, — O
.-Jodo dos 'San!‘o: Ferreira

PR
: P

Regulamento schré_Pésﬁcidas

Ministro da Agricvltura,
S ,

caprTuULO | ‘
" Definigdes '
o , Artico 1 '
"Para efeitos deste regulamento, estabelecem-sc as scguin-
tes.definigBes: =" - o .

‘Adjuvantes — sio substfmcgas tais como solventes, di-
luentes, agentes teasio-activos bu ingredfentes incrLcs ou ou.”
tros, incluindo em uma formulagio com'a finalidalie de pos-
sibilitar” a - aplicagio do irgrediente active de mancira
homogénea, segura e eficaz. ’

Boa prética agricola — emprego correcto ¢ eficaz de um
pesticida, levando em consideragio ‘as quantidades minimas
accessdrias para aleangar ¢ controlo adequado, ¢ aplicado
de mancira que os residuos sejam minimos do ponto dc vista
toxicolégica. - .

Concentragao — & .a quantidade_do ingrediente activo no
veiculo diluente utilizado. - - . .

. IMPRENSA’ NACIONAL DE MOGAMBIQUE

Aprova o Regulamento sobre Pesticidas. (Nova pnbliqc;";o;

f e s e

< a concentragio de uma substincia na atmosfcra, capaz’de.
! provocar a.morte em 50 9, dos animais testados a ()s'ruma'-
BRI S YN

Concentragio letal 50%, inalatdria (CL 50 inalatdria) —

expasigd¢ minima ,de uma hora, o ke
Contramarca — os nanicros, Ietras, palavias ou ‘siglas
" colocadas aates ou apbds a muarea. ; N N
Dose — ¢ a quantidade de produte por entidade tratada
ou por 4reas, SRy
Dose letal 309, dérmica (DL S0 dérmica) — ¢ “a ‘dose
dnica, expressa em miligrama da substéncia por quifo de
peso corpéreo, que provoca a morie ecm 504, dos animais
*testades apés contacto com a pele intacta por’ um perfodo
*de vinte ¢ quatro horas, Jestendendo-se o conLole durante
catorze dias. : AR
Dose letal 50 Y, oral (DL 50 oral)— é o dose tnica ex-:
piessa em miligramas Ja substancia por quilo de’ peso
corpbreo, que provoca a morts de 509, dos znimais cm .
experiéncia até catorze dias apds administragio por via oral.
+ Embdalagem — todo o recipiente destinado a acondicionar .
s pesticidas ¢ seus produtos formulados, AR
. Ermbalagem externa — embalagem destinada a - proteger .
os recipicnles sujeitos a quebra, deformagdes ¢ a outras ava-
rias durante o transporte. . e A
" Ingrediente activo — substincia de natureza
biol6pica responsavel pela acgio pesticida, CoTaea
Intervalo de seguranca — & o intervalo minimo de tempo '
;. entre a data de aplicagio do pesticida, segundo a-boa pré-}
tica agricola ¢ a da colliita ou’consumo, garan(indo}uma:‘_f
. residualidade inferior a (i.MR) estabelecida por ests regula-'
mento. o Tl
Limite Estranho de Residuo (LER) — a concentragio ma- .
*xima de residuo no pesticida tolera no_alimento, proveniente .
de circunstiincias ndo especificas, expressa’ em mﬂigmqas
do residuo de pesticida por quilo de alimento (mg/kg).
Limite Mdximo de’ Reslduos (LAMR)—2a concentragio
méxima do residuo de um pesticida, Iegalmente tolerado em
um alimento, expresso em miligramas do residuo do pesti-~
‘cida por quilo de alimento (mg/kg). oo A
Marca — o nomc ou a expressio utilizada
car comercialmente o pesticida. - -
Pesticida — substincia ou mistura de substancias de na-
tureza quimica ou biolégica destinadas a controlar qualquer
+ agenlg patogénico ou outras formas de vida animal o'vege-
* l prejudiciais 4 agricultura, pecudria ¢ scus produos,
assim comg vectores dc agentes patogénicos para o homem .
¢ pragas domésticas. o VRO,
* Produto formulado — preparagio oblida a partir de pro-..
dutos iéenicos com adigiio de ingredientes incrics efou adju-
vantes destinada a aplicagiio no combate s pragas, directa-
mente ou apéds diluigio. . o
Produto técnico— produto constituido pelo ingrediente -
activo ¢ impurezas resultantes do processo industrial de fa-
brico.

.

quimica ou
Ca. '_ 'l M

para identifi-
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e SLOCAQ 1Y
Validade do registo e procoedimento para a renovagio do registo

ARTNGO 12

A validade do registo ¢ da renovagio do registo ¢ de cinco
anos. g -
. . ARnco 13

O registo pode scr renovado por um’ periodo de cinco
anos através de um pedido por escrito da entidade titular
do.registo, entregue a Entidade de Registo. A Entidade de
Registo pode exigir quaisquer informagdes que considere

necestérias para o processo da renovagio do registo, ou-

exigir a alteragiio do seu rétulo, embalagem ou material de
publicidade, antes de efectuar a renovagiio do registo,

ARTIGO 14

Todos os pesticidas registados ne sisterna de registo an-
terior ao presente Regulamento devem ser obrigatoriamente
registados dc novo. R

' ARTIGO 15 ’

O procedimento ¢ as prioridades para a renovigdo do re-
Bisto nos termos do presente Regulamento serdo fixados
pela Entidade de Registo. ‘ :

SECCAO Vv *
Anutagio do rogisto

ARTIGO 16

A Entidade de Registo pode anular o registo de'qualquer
pesticida a qualquer momento, com base em novas infor-
magdes recebidas ou por qualquer outro motivo. A aroposta
de anulagio do registo sers comunicada por carta.com aviso

de recepgio  entidade titular do registo, indicando os mo- .

livos da anulagdo. A anulagio ficark pendente durante um
periodo de quarenta’e cinco-dias a partir da data da recep-
¢io do aviso. Durante este periodo a entidade titular do re-
gisto pode reunir os argumentos ¢ informagdes necessrias
para justificar a continuagio do registo. Estas informagdes
devem ser entregues em duplicado, ou em triplicado no
caso de produtos para a pecuiria, 3 Entidade de Registo,
quc lomard uma decisio {inal no prazo de quinze dias.
A anulagio do registo seri publicada to Boletin da Repu-
blica :
: SECGAO VI
fegisto proviséro de pesticidas

ARTIGO 17

Todos os prudutos que nio apresentem uma garantia su-

ficiente sobrc a eficicia ¢ scguranga podem ser registados

.em forma proviséria,
Armico 18 .
O registo provisério limita a importagio ¢ utilizagio do
produto conforme as normas ¢ limitagdes estabelecidas pela
Eatidade de Registo.
. SECCXO vII
Autorizagio para o uso oxperimental de pesticidas

ARTGO 19

Os pesticidas destinidos A experimentagio ¢ nio regis-
tados poderio ser importados através de uma autorizagio
"para o Uso Experimental de Pesticidas (AUTP).

ARTIGO 20 .
Para a obtengio da AUEP, as entidades interessadas de-

vem entrerir 3 Entidade de Registo um pedido escrito”

acompanhado pelos dados indicados no Anexo II do pre-

sente Regulamento. Na altura do pedido as entidaues jnte-

tessadas devem clectuar o pagamento da taxa definida pela

Entidade de Registo. :
ARTIGO 21

.

No caso do pedido estar incompleto, a Entidade de Re
gisto pode devolvé-lo ao requerenlte c/ou solicitar ag infor-
magdes em falta dentro de um prazo de sete dias. Uma vez

verificadas 2s informagdes aptesentadas, a Entidade de Ro- -

gisto procederd ao despacho final num prazo miximo de’
‘ ’ r

trinta dias.
‘ ARNGO 22

- )

A vulidade da AUEP ¢ de um ano, podendo ser renovada

através da apresentagiio de um pedido eserito acompanhado
por um relatério sabre as actividades cxperimentais desen-

volvidas,
ARTIGO 23

L A AUEP limita a importagio ¢ utilizagio do produtn

conforme as normas estabelecidas pela Entidade de Registo,

" Estas normas cstio sujeitas a alteragdes periodicas. O nio

cumprimento destas normas implica a suspensio imediata

da AUEP ¢ o nio reconhecimento dos cnsaios para cfeito
" do registo do produto em causa. . ’

2. Nio ¢ permitida a comercializagio ¢ venda de produ-
tos importados ao abrigo de uma AUEP. :

SEQCAO VIl
Material de publicidade

ARTIGO 24

Qualquer material de publicidade ou informagio técnica
rclacionada com pesticidas 4 registados ou ndo, deve ser
aprovado pela Entidade de Registo antes de ser divulgado.
Para o cfeito, deve ser entregue um pedido escrito a Enti-
dade de Registo, acompanhado por cinco cdpias do mate-
rial proposto. Todo o material deve estar de acordo com as
«Guidelines for Advertising Practice in the Promotion of
Pesticide Products in Devcloping Areas of the Worldp,
National Agricultural Chemicals Association, EUA, '1983.

SECCAQ IX

' Confidencialidade .

ARTIGO 25
Quando Geterminadas informagoes foram. consideradas
segredos industriais, os requercnics devem assinal4-las ex-
pressamente em ‘cada pégina com a indicagio sconfiden-
cials! As informagdes assim indicadas serio tratadas em
conformidade com as normas apliciveis. ‘

CAPITULO 111
Importagio de pesticidas
Registo do importador »
ARTIGO 26

.

A entidade que pretender realicar a importagio de pes-
ticidus, destinadas  produ¢io ou outros usos, qualquet que.
scja a sua quantidade, deve solicitar o scu rcgisto como lm- .

portador dc Pesticidas 2 Eatidade de Registo, ¢ efcctuar o
pagamen’o da taxa definida. Apds a Entidade de Regisio
ter cfectuado o registo, serd cmitido um Certificado de Re-
gisto de Importador de Pesticidas.
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ARLIG0 S0

O pedido de autorizagio para o projecto de constiugiio,
adaptagio ou alteragio do armazém deve ser apresentado
A estrutura provincial do Ministério de Tutela, devendo este
cnviar no prazo maximo de trinta- dias a contar da data de
recepgio, cépia do processo a DPS que deverd devolvé.la
€om o scu parccer num prazo maximo de trinta dias.

ARTIGO 4)

O pedido devera conter, além dos documentos ¢ da me-
moéria descritiva prevista pela legislagio em vizor sobre o
licenciamento t4enico dos estabelecimentos industriais ¢ do

" comércio, os scguintes elementos:

~— Indicag3o rclativa ap sistema de drenagem dos de-
o fectos ¢ das Aguas residuais; .
— A distincia dc icas residenciais ou industriais ali-
"mentarcs; ‘
— Qualificagio téenica do responsvel do armazém.

ARTIGO 42

O inicio do funcionamento s6 poderd fazer-se apbs des-

pacho fjnal sobre o auto de vistoria dado pcla cstrutura |

provincial do Ministério de Tutela apreciadas as opiniocs
dos diversos componentcs da comissio de vistoria, sendo
indispensivel o parecer favorivel da DPS, A vistoria dcve
ser efectuada num prazo méximo de sessenta dias a partir
da data de recepgiio do pedido.

ArTico 43

Para o despacho final aplica-se o disposto no n." 1 do ar-
tigo 37 do presente regulamento.

SECCAO 1 . ;
. Requisitos dos armazéns ‘,'
. : Ay
ARTIGO 44

. N

Os armazéns ou depésitos de pesticidas podem ser auto-

rizados conforme o disposto no artigo 39 deste Regulamento
quando: '

a) Projectados ou construidos em local apropriado, cm
terreno ndo sujeito a inundagées, distantes de
: cursos de 4guas naturais ou fontes subterrincas:
b) Situados a uma distincia minima de ccm metros de
v habitagdes ou de locais onde sio produzidos ali-
fentos, ragdes. ou outros produtos que possam.
calrar em confacto com pessoas ou animais;
¢) Fornecidos de instalagbes sanitariag funcionantes ¢
adequadas s exigéncias de higicne ¢ scguranga
¢ proporcionais ao nimero de trabalhadores,

" ARTIGO 45

Os armazéns ou depésitos de pesticidas devem possuir as
caracteristicas de boa ventilagio, protecgdo contra a entrada
de animais ¢ pessoas, adequado sistema de drenagem ¢ sis-
tema contra incéndios. O responsével do armazém deve ser
pessoa habilitada ¢ munida “de autorizagio conforme o dis-
posto do artigo 51 deste regulamento.

ARTIGO 46

E proibido annazenar pesticidas ao ar livee ou em recin-
tos nflo adequadamente protegldos da dgua di chuva ou rau-
diagio solar. -

CAPITULO vy
Comercializagdo ¢ venda de pesticidas
ARTICO 47

1. Todas as cntidades ostatais, cooperativas ¢ privados
que queiram veader, distribuir ou armazenar pesticidas para
comercializagio devem obter uma autorizagio cmitida pela
autoridade sanitdria competente, a nivel distrital ¢ da ci-
dadc.

2. No pedido de auterizagiio dirigido A awtoridade sani-
tdria local deverio constar as scguintes informagocs:

— Nome completo do r~querente;

— Endere¢o do requerentc;

— Denominagio do cstabelecimento coinercial ¢ sua
localizagio;

— Classc toxicoldgica dos produtos mais toxicos quc ¢
pretende comercializar;

~— Medidas dc scpuranga das wstalagdes contra incén-
dios; : C

— Nome completo e endercgo dg responsdvel do local
¢ habilitagdes téenicas conformic o artigo S1.

p :

< ARTIGO 48 -

No prazo-de trinta dias a partir da recepiio do pedido
de autorizagiio, a cntidade sanitdria local deverd cxccular
a vistoria dos locais ¢ controlo das habilitagdes para emissio
da autotizagio para comercializagio e venda, onde deveriio
constar: R
— Dcenominagio do estabelecimento comercial ¢ sua

localizagiio;
— Noue completo ¢ enderego do responsiavel’'do local;
— Classc toxicolégica dos produtos autorizadcs.

ARTIGO 49

A autoridade sanitdria local qus emitiu a autorizagio
para comércio ¢ venda de pesticidas: pode revogar a referida

aulorizagio quando faltem os requisitos na basc dos guais

foi emitida_a_autorizagio.
. . {

'- ARTIGO SO

.

Os pesticidas da classe 1 podem ser vendidos somen'e a
individuos munidos de autorizacio especifica emitida pela
Dirccgdo Distrital de Agricultura, conforme as disposi¢des
estabelecidas no artigo seguinte.

An'noo 51

l. A aulorizagio cmitida pela Direx¢o Distrital de
Agricultura é concedida a individuos maiores de dezoito
anos ¢ quc possuam como habilitagdes literdrias minimas
a 4.* classe ¢ tenham sido aprovados numa cnirevista de ava-
liagio feita por esta Dirccglio. Na entrevista o individuo
deve demonstrar que conhece os perigos ligados & detengio,
conservagio, manipulagio ¢ utilizagio de pesticidas, uso
correcto dos mesmos ¢ medidas de prevengio a serem usa-
das para o scu emprego correcto do ponto de vista agricola.

2. Esta autorizagiio habilita o portador 2 comerctalizagio,
transportc ¢ utilizagio de pesticidas.

3. A autorizagiio deve conter o nome completo, data ¢ lo-

cal de nascimento, residéncia ¢ fotografia do requerente.
Esta autorizagio ¢ vilida por um periodo de cinco anos ¢
renovavel mediante as mesmas formalidades da obtengio.
Desta entrevistu de avaliagdo ficam fsentos os agronomos
¢ téenicos diplomados pelas escolas ¢ instititos agrérios.
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2. Instrugacy especificay park cada tipo de formulagio,
szleccionadas de acordo com as textog de B a 1. indicados,
no Ancxo V|

3. Culturas ¢ campo de utilizagiio constantc no registo

4. Pestes controladas indicadas por nores comuns ou
cientificos. Os nomes padronizados ne Paig devem ser utili-
2ados obrigatoriamente, -

5. Doses ou concemragoes recomendadas expressas cou-
forme a wtilizagio prevista "do produto ¢ a indicagio
NUNCA EXCEDER A DOSE RECOMENDADA.

6. Equipamento ¢ mélodo de aplicagia.

7. Namero ¢ época (s) de aplicagio recomendadaf(s).

8. Intervalo dc seguranga, .

9. Incompatibilidade com outros pesticidas ou produtos
conforme a utilizagio prevista do produto.

10. Cuidados necessérios para evitar fitoxicidade ou dano
4 cultura ¢ a cultura que se scguc na rolagiio, ou a outros
orgznismos benéficos.

AKTIGO 59

Nas Precaucies de manuseio, Sintomas de alarme e Pri-
meiros socorros devem constar no minimo as seguiales in-
formagoes:

1. Avisos préticos para preparagiio, mistura, armazena-
gem e climinagiio de embalapens de pesticidas de uso inva-
lidado ou excedente., - .

2. As precaugbes de scguranca na manipulagio do pro-
duto conforne o Anexo VII. Estas precaugées devem ser
escritas em letras maiusculas quando indicadas no anexo,
para informar sobre a natureza do produto, manipulagio
¢ uso do concentrado ¢ medidas a tomar €aso aconlega uma
contaminagio. :

3.-Informagdes relacionadas com os sintomas, textos es-
peciais ¢ utilizagio de antidotos devem ser adicionados para
produtos de classe 1 ¢ outros quando exigidos pela autori-
dade de registo. :

ARTIGO 60

A autoridade do registo pode exigir s assim julgar neces.
sdrio, a colocagio no rétulo de quaisquer outros simbolos,
dizeres ¢ avisos nio contemplados neste capitulo.

ARTIGO 6]

Nas embalagens em sacos ou caixas de um quilograma
Ou menos, scrd permitida a apresentagio do rétulo em duas
-partes uma em cada face de maior supetficie de cmbala-
gcwm, contendo uma delas os dados constantes no artigo 57
¢ outra os dados constantcs nos artigos 58 ¢ 59.

ARTIGO 62 |

Nos r6tulos pequenos das cmbalagens de pesticidas liqui-
dos onde scja impossivel referir todas as precaugdes € obri-
gatério incluir os dados constantes no-artigo 57 ¢ a frase es-
crita em letras maiusculas «VER FOLHETO JUNTOp.
As informagaes do artigo 58.¢ 59 devem obrigatoriamente
figurar no folhicto anexo ou sob forna’ de pestana, consti-
indo uma extensio do rétulo, . .

ARTIGO 63

I. Nio ¢ permitida 2 propaganda de produtos dc acgin
pesticida que possa cnganar 5 utilizador usando cxpressoes
como: «<NAQ TOXICOp, «INOCUO», «INOFENSIVO» ou
€quivalente bem como terraos de superioridade «O MAIS
EFECTIVO», «CONTROLO MAXIMO» ¢ tcrmos seme-
lhantes. .

2. Nio ¢ permitida a indicagio do rétulo de nestes, cul-
luras ou usos para os quais o produto nig foi especifica-
mente autorizado no processa de registo, )

ARTILO G4 .

Para oy produtos orpenmentas as informagocs obtipa-
torias constantes no 10tulo sio as seputnles:

L. Marca ou codigo de produtos.

2, Nomc de anpredicnies activos, stlizando o nome
comum, o cddigo ou a denominagio quimica, ¢ ainda, a
quantidade minima patantida de cada ingrediente activo
presente, expressa no sepuinic modo: .

a) Solidos, liguidos VISCOSOS, 101080k ¢ liquidos voli-
teis: grama por quilograma (£/hg) ou pereenta-
gem (95) por peso;

b) Qutros liguidos stama por htro (g/1) ou percen-
tagem (%) por peso; ’

¢) Gases: percentagem (%) por volume,

3. Simbolo correspondents 3 classificagio toxicoldgica
do produto,

4. Em todos os rotulos deve constar a scpuinte inscerigio:
SOMENTE PARA USO EXPERIMENTAL; PROIBIDA
A COMERCIALIZACAQO E VENDA.

5. Responsdivel pela experimentaciao em Mocambique,
com indicagiio do nome ¢ endereco do registantc da AUEP,

6. Nome ¢ cndercego do fabricante ou do fornezedor.,

7. Recomendagdes gerais quanto aos primciros socorros,

8. Textos referentes uos perigos, sintomas dc alarme, an-
tidotos ¢ tratamento. ‘

CAPITULO IX

Embalagem
AKTICO GS .

Todas as substinzias com acgdo pesticida ou reguladoras
de crescimento vegetal, para screm importadas, produzidas,
comercializadas ¢ utilizadas no Pais devem ter a*cmbala-
gem original aprovada pela Entidade de Registo, conforme
o disposto neste capitulo. Nio é permitida a reembalagem
de produtos importados ou produzidos localmente, sem au-
torizagiio prévia da Entidade de Registo.

ARTIGO 66

Toda a cmbalagem deve ser constifuida de material que
ndo interfira com o produto mantendo inalteradas as pro-
pricdades fisicas ¢ quimicas dos pesticidas ¢ de seus pro-
dutos formulados, Toda a embalagem deve ser resistente a
todos os choques mizcinicos provenienies do transporte nor-
mal, manuscio, armazenagem, carga, descarga ¢ empilhy-
mento, O matcrial de cmbalagem niio deve ser afectado por
mudangas das condi¢des atmosféricas, como pressio, tem-
peratura ¢ humidade,

ARYIGO 67

As superficies interna ¢ cxterna dos racipiente; devein
ser constituidas ou revestidas de maleriais resistentes 3 cor-
rosio ¢ reacgdes com o produta por um periodo cquiva
lente a pelo mnenos o prazo dv validz e do conteido. A cor-
respondéncia as caracteristicas cxigidas 10 § 1 destz aitino
deve ser demostrada através de testes especificos com indi-
cagio da metodalogia utilizada ou referéneia a métodos in
{cmacionais. :

ARTIGO 68

Nenhum recipiente deve apresentar dngulos agudos ou
projecgdes bicudas. Tanto as superficics cxternas como in-
ternas da emtulagem nio deverio aprescntar depressoes
capazes de reter o produto durante ou apés as operagdss
de csvaziam 'nto. As tampas dcvem apresentar carasteristi-
cas de resisténria mecinica ¢ quimica iguais as das em™a-
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ARTIGO 79
CEnguadram-se como pesticidas da classe 1

1. Todos os pesticidas que apresentem a DL, oral inferior
a 50mg/kyg para produtos sélidos ¢ 200 mg/ky para pro-
dutos liquidos ¢ cuja Di.,, dérmica scja inferior a 100 mg/
/kg para solidos a 400 mg/kp para liquidos.

2. "Todos os produtos que i-oderiam ser classificados na
classe 1t ¢ i, mas cuja utilizagio normal podc apresentar
um alto risco para o homem ou animais.

ARTIGO 80

Enquadram-sc como pesticidas da classe ir:

1. Todos os pesticidas que apresentem uma DL,, oral
compreendida entre SO — 500 mg/kg para produtos sélidos
¢ 200 — 2000 mg/kg para produtos liquidos, Todos os pes-
tcidas cuja DL,, dérmica estcja compreendida entre 100 —

— 1000 mg/kg para produtos sélidos ¢ 400 -— 4000 mg/kg
para liquidos.
2. Todos os pesticidas quc scgundo a DL, podcriam ser

classificados na classe 11, mas cuja utilizagio normal podc
apresenlar riscos maoderados para o homem o animais,

Armice 8}
Enquadram-s¢ comg pesticidas da classe 111, todos os pes-
ticidas cuja DL,, oral scja superior a 500 mg/kg para pro-
dutos sélidos ¢ superior a 2000 mg/kg para fiquidos ¢ os
cuja DL,, dérmica scja superior a 1000 mg/kg para produ-
tos s6lidos ¢ 4000 mg /kg para liquidos. -

"Asjnico 82

No Anexo IX encontra-sc a classificagio toxicolégica dos

produtos registados em Mogambique até a0 ano de 1983,

CAPITULO XII

Limites miximos de residuos toierados em alimentos

ARTIGO 8]

Sido aprovados os limites méximos de residuos de subs-
tincia com acgio pesticida ou Teguladoras do crescimento
vegetal referidos no Ancxo X para.os alimentos' contempla-

~dos no mesmo ancxo. Para og alimentos. nio ‘contemplados
ndosdo tolerados residuos, Sio tamhém aprovados os inter-
valos de scguranca que devem passar enire o Gltimo trata-
Inento ¢ a colhcita ¢, paca ps ptodutos alimeplares arma-
.zenados, entre o dltimo tratamento ¢ a cclocagio dos pro-
dutos ‘para. consumo. Nos €as0s em quc nio € indicado o
intervalo de Scguranga o cmprcgo de. pesticidas deve ser
efectuado conforme as boas préticas
tervalos que garantam o respeito do limite midiximo de tole-
rincia. : : .

T ARTIGO 84

Os controlos cxccutados para averiguar a observancia
dos limites maximos de residuos tolerados em alimentos fi-
xados no presente regulamento sio efectuados pelos 6rgios
que execulam a vigilincia higiénico-sanitaria sobre a pro-
dugio e coméreio dag produtos alimentares dos Ministérios
da Agricultura e da Sadde, utilizando as técnicas analiticas
disponlveis, capazes pela ‘sensibilidade e cspecificidzde de
averiguar os limites de tolerincia dcfinidos. Todos os dados
recolhidos no “8mbito do zontrolo devem ser comunicados
4 Direcgiio Nacional de S: dde,

agricolas, deixandg in- °

CAPITULO X111
fiscalizagiio o ponalidades

ArRTIGO 85

Os aulos dc infracgio levantados pelo pessoal téenico de
Sadde e Agricultura relativos ao presente regulamento se-
rao enviados pelas Dirtecgoes de Cidadce, Distritos ou Pro-
vincias & Policia Popular de Mogambique 4 fim de servirem
de basc A organizagio do respectivo processo criminal.

ARTIGO 86

A infracgio ao disposto no artizo 2 ¢ n.° 2 do artigo 23
do preseate regulamento determina a imediata sclagem ¢
apreensio dos produtos ¢ pena disposta ao abrigo da lLei
0. 8/82, de 23 de Junho. T

' ARTIGO 87

A abertura de cstabelecimento de produgio, formulagio,
cmbalagem de pesticidas ¢ armazéng contrariando o disposto
nos Capitulos IV ¢ V destc regulamento implica o encerra-
mento imediato do cstabelecimento ¢ pena disposta ao
abrigo da Lci n.° §/82, de 23 de Junho.

ARTIGO 88

A comercializagio ou venda de pesticidas contréria’ ao
disposto ‘no  Capitulo VI deste Regulamento itnplica a
imediala apreensio dos produtos ¢ multa de -10 000,00
a 100 000,00 MT. - . .

N ARTIGO 89

A violagio do dispusto no Capitulo VII ¢ pugida com
multa de 10 000,00 a 50 000,00 MT, independenternente da
apreensio do meio de transporte que haja dado origem i
infracgio, até a oblengido da competente autorizagio’ sami-
tdria, : ,

ARTIGO 90
o .

A importagio, produgdo, comercializagio ou utiliza¢io de
pesticidas em violagio do disposto nos Capitulos VIII ¢ I1X
sobre rolulagem ¢ embalagem sio punidas com a imediata
apreensio “dos produtos ¢ multa igual ao triplo do valor
ccondinico “dos produtos nos casos de importagio ¢ pro-
dugiio ¢ multa de 10000,00 a 100 000,00 MT nos casos de

comercializagio ¢ utilizagio.
: ARTIGO 91
A clim.na¢do de pesticidas em viola¢iio ao disposto no Ca-

pitulo X ¢ punida com multa de 10 000,00 a 100 000,00 MT
¢.com pena conforme o disposto na Lei n.° 3/82, dz 23 de

Junho, se a eliminacio for susceptivel de prejudicar grave-

men(c a drca ou a Sadde das populagdes.

ARTIGO 92

1. Os alimentos que apresentem no controlo residuos su-
periores aos limites maximos tolzrados ¢ definidos no Ca-
pitulo XII serio apreendidos, nio sendo autorizzda a sua
comercializagio. As auloridades sanitirias definirio os
meios adequados para reduzir os residuos wntrs da sua
comcrcializagiio ou destino, )

2. A coniercializagio de produtos contaminados com
pesticidas susceptiveis de prejudicarem a Saiide do consu-
midor ¢ punida conforme ¢ disposio na Lei n.c 8/82, de
23 de Junho. -
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4.10.

4.10.

4.10.

4.10.

4.10.10,

4.10.11.

3. P6 solGvel:
a) Solubilidadc em agua

4. Formulagdes yranulados:
a) Toor de pb. .

kgl

Pastilhas fuinigantes:
a) Infcio ¢ duragio do desprendimento de gis, am
. ocondigoes detenninadas

6. Conocnltrado para emulsio ¢ bleo emulsionsvel:

a) Deasidade;
b) Estabilidade de emulsio apés diluigio.

. 7. Solugio aquosa conc:ntrada:

a) Densidade;
b) Estabilidade o presenga de depdsito.

. 8. Solugio nio aquosa conwntr.lda (inclui preparagio

oleosa):

a) Densidade;

b) Estabilidado ¢ presenga de depésito;

¢) Miscibilicade com weiculo indicado (4gua ou
autro).

, 9. Suspensio conoentrada (inclui dflowables o susreasio

microencapsulada);
a) Densidado;
b) Passaigem na pencira via maquina;
¢) Estabilidade da suspeasio;
d) Quantidade de espuma persistente.

>

Ultrataixo volume:
a) Densidade;
b) Viscosidadc;
¢) Volatilidade do solvente.

Oloo mineral:

a) Densidade;
6) Indice de sulfonagio;
¢) Viscosidade.

4.11, Métodos do anilise da (ormulz;io

S. Caracteristicas toxicoldgicas do mgrtdacmc activo ¢ produto
formulado:

Incluir dados sobre quaisquer produtos tbncos que possam é&etr

formados durante a decomposigio do produlo como resultado do
dilui¢Zo, armazenagem, eic.

5.1

Dados experimentais sobre toxicidade para mamiferos:

S.0.1. Doso letal 50 % aguda (DCSO) oral ¢ dérmica do
produto formulado, mencionando o animal usado
. para testa. Concentragio letal inalatéria '(CL50)
para produtos cujos ingredientes actives actuam
sob a forma gasosa.

5.1.2 Efcitos irritantes ou comosivos na pele o nas
mucosas.

5.1.3. Efeitos alerpéaicos.

5.14, Dados sobre toxicidade oo6nica ¢ subaénica
incluindo:

- a) Toxicdade cral de doses rejatidas;
b) Efcitos cumulativos
¢) Efeitos ncurotdxicos;
d) Elcitos sobre crescimento;
€) Alteragdes histolégicas dos varios 6rgios;
) Eleitos sobre a composigio do sangue;
2) Efcitos sabre o eistana enzimitico;
k) Efcitos dtotbdxicos;
i) Elcitos sobre a duragio da vid: média;
J) Efcitoc eobre reprodugis, embriotoxidide,
tera ~genicidado;
f) Efcitos mutagénicos;
m) Efeitos cardinogtnicos;
n) Efdtos sinérgicos.

5.15. Exaltagio do toxicidaas le outros produtos,

3.2. Toxiddado no homan:

5.3.

5.2 1. Avaliagio da doso letal

§2.2 Observagio directa, por ex: casos clinicos.

§.2.3. Informagdes estatisticas de infoxicagoes agudas c
crénicas.

§.2.4. Sintomatologia o diagnédstico das intoxicagdes.

§.2.5. Primciros socortos antidoto o tratamento médico.

Toxicidade para outros organismos (ver ftem 7.7.):

$.3.1. Toxicidade para pcixes

$.3.2 Toxicidade para Daphnia.

3.3. Toxicidade para aves

4. Toxicidade para abelhas.

S. Toxicidade para outros insectos benéficos.
.6. Toxicidade para plantas aquéticas.

7. Elcitos sobre a fauna ¢ flora do solo.

8.

3.
3.
s.
s.
S.
5. Llcitos sobtt outias espécics do animais o plantas,

3.
3.
3.
3.

6. Comportamenio do pestecida no meio ambient=;

6.1.

62

0.3.

6.4.

65.

Comportamento do pesticida em plantas;

6.1.1. Caracteristicas do absorgio foliar, resistlocia e
recomendagdes.

6.1.2 Caracterdsticas de absorgio pelas ralzes pu outras

partes de plantas.

6.1.3. Camuderisticas de tmnslocagio.

6.1.4, Metabolismo ¢ principais mctabolitos em plantas,

6.1.5. Tempo de degradagio média em condigées ambica-
tais represcntativas de Mogambique, intervalo de
seguranga.

Comportamento do pesticida em solos:

621, Caracteristicas de absorgio ¢ lixiviagio em dife-
reates tipos de solo.

6222 Perdas devidas a iotodecomposigio cfou volatili-
2agio.

6.2.3. Decomposigio por acgio microbiana.

6.24. Persistfncia média estimada is dosagens recomen-
dadas em condigdes de solo o clitna representativag
do Mogambique.

6.2.5. Metabolitos prii;ci[uis.

Comportamento do pesticida em 4gua:

6.3.1. Absorgio do pesticida na matéda orgiaica do
fundo em suspensiio.

6.3.2. Degradagio ¢ principais metabolitos.

6.3.3. Efcilos sobire actividade de degradagio bioquimica,
por ex: cfcitcs sobre niveis de oxigéniv dissolvido

6.3.4. Persisténcia mé&dia estimada em coudicdes repre-
scatativas,

Comportamento «
factores que afectam a acgio o persisténcia do pesticida
por ex: humidade, composigio de paredes o conteatores,
mpdo d¢ arrumagio de malerial, armazenamento, ctc.

Outros dados sobro residuos:

6.5.1. Nivei. de residuos ¢ degradagio nas culturas ¢
nos produtos alimentares em quc € proposio nsar
o pesticida.

6.5.2. Iifcitos de cozedura cfou transformagio industrial
sobre nlveis de reslduos. .

6.5.3. Residuos em produtos de oripem animal.

6.54. Métodos do anlliso de residuos indicando: especi-
ficidade, precisio ¢ limiles de daccgo

7. Utilitagdo proposta do produto:

7.1.

72.

7.3.

7.4.

15.

Inficigio do campo de aplicagio do produto.

» otie(s) cientiiico(s) e comum(s) de praga(s) controlado(s)
¢ grande contralo obtido (bovn. regular e fraco).
Durajio de jrotecgao ou controlo ¢ infludacia do clima,
solo, eslado de desenvolvimento da cultura ¢ praga, o
outros factones (ex: no caso de iscas, grau de accitagio

-da isca pela pragn).

Modo d: acgio do produto contra a(s) pragals) por
ox: contacto, sistemiltico, estomacal.

Incidéncia de resisténcia da (s) praga(s); cuidados ncees-
sirios mara evitar descrvolvinicato de resisténcia
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2) O trifdingule superior tem fundo amarclo, contendo uma caveira
© as duas tibias cruradas a preto para os simbolos da classe I ¢ 11,
€ a quz de Santo André a preto o simbolo da classe 111

O tridngulo inferior tem fundo branco, ¢ os avisos indicados
no modelo a preto, consoanto a classe toxicolégica do produto.

3) A largura da orla deve ser 2/50 do lado do quadrado a preto.

4) Um trago f'no devo scparar os dois tridngulos.

5) As dimensdes dos simbolos toxicolégicos no rétule devem
eer conforme p peso liquido do produto scgundo o seguinte quadro:

Paa/volume lquido Dim¢rsdo do Lda do quadrado
do produto dou slmbolos LoLicol6e ot
1 ou cx! ao N
1000 2.5
1000-5000 . 35
3000 10,0

f ANEXO Vv

Lista do tipos do formulagoes do pesticidas e sistema do ctdigo
. intemacional (GIFA‘P)

AB  Isca do prioa. .
AE Bomba de acrosol.

Al Ingredicnte activo/substincia

AL Outros liquidos para aplicagio dirccta.

BB Isca em blocos.

BR  Bloco.

CB Isca concentrada

CG__Granulado cacapsulado.

CS  Suspensio de capsulado.

DP Pé. .

DS P6 para tratamento de sementes a seco,
EC Concentrado para emulsio,

ED Liquido parz pulverizagio electrocstitica.
EO Emulsio (4gua em 6leo).

EW Emulsio (6lco cin dgua).

FD Pastitha fumigadora.

FG  Granuado fino (tamanhbo de particulas: 300 — 2500 mm).
FK ' Vela fumigadora. R
FP  Cartucho- fumigador.

FR Filamento fumigador. .

FS Concentrado fluido para tratameato de scmentes.
FT Tablete fumigadora.

FU Produto fumigador.

Grinulo fumigador.

GA Gis (em embalagem pressurizada).

GB Isca granulada.

GE Produto gerador de gis.

GG Macrogrannlado (tamanho de particulas: 2000 — 6000 mm).
GP  Polvilho fino (para :stufas).

GR Granulado.

GS Pasta oleosa. .

- HN Concentrado para ncbulizagio a quente (hot f{pgging).

KN Concentrado para nebulizagdo a fijo.

LA Laca ’

LS Solugio pam tratzmento de sementes.

Micogranulado (tamanho do particulas: 100 — 600 um).
OF " Concentrado fluldo miscivel m 6leo.

OL  Solugio miscivel em 6l .

OP P6 molhavel em Sleo (ndo — organophosphorous compunds).

PA  Pasta.
P8 Isca em pires.

PO Solugio para molhar {(a pele das animais: pour-on),

PR Filamento vegetal (plant 1odlct)

PS  Semente Uatada com pesticida.

RU  Tsca pronta para usar.

SA  Solugio mara aplicagio lwal (spot aplication-a pele dos
animais).

S8 Isca em aparas.

SC - Suspensio concentrada (== flawable)

5G  Granulado soltvel em 4gua

SL Concentrado solivel em dpua

SO Oleo para formar pelicula (camada superflicial) nas dguas.

St P6 solavol (em dgua).

SS Po6 soluvel para traamento de sementes

SU  Suspensio para aplicagio e¢m ulta baixo volume ULYV).

TB Tableto. o,

TC Produto técnico. ‘

TP P6 para despistagem (rodenticida de contacto).

UL Liqu'do homogéniv para aplicagio em ulta baixo volume
(ULV). :

VP Produto produtor de vapor.

Granulado para dispersio em 4gua.

WP 6 maolhavel.

WS P& pam preparagio de slurry (mistura quosa).

XX Outros. .

/.

ANEXO VI

Directivas para uso
Texto A:

- Este pesticida envencaa através da pele.

. Evite qualquer contacte do produto. Use cquipamento do pro-
tecgio como falo-macaco/luvas/miscara,

3. Nio beber, comer ou fumar durante a utilizagio desto produto.

4. Perigoso para animais ¢ peixes.

5. Guarde todes os pesticidas scparados do outros produtos, num
armazém préprio fechado 4 chave.

6. Nunca utlize as embalapens vazias

alimeatos.

N -

para gueardar dgun ou

Texto 8:
Proteje as mios ¢ use luvas de borracha

Texto C: .
As plantas ¢ produtos tratados com este pesticida sio venenosos
durante X d'as depois do tratamento. Ndo enfre na machamba
durnnte este perfodo. '
Texto D:

Mantenha a embatagem longe do fogo ¢ ma sombra

Para produtos altamente inflamaveis as palavras «CUIDADO:
PEGA FOGCO FACILMENTE» ¢ o shnbolo de inflamabilidade
dc tamanho minimo equivalente a 0,5 % da Area total do rétulo,

Para produtos infiamiveis as palavras «CUIDADO NA ARMA-
ZENAGEM: ARDE FACILMENTE> ¢ o simbolo do inflama-
bilidade de tamanho minimo equivalente a 0,5 % da irea total
do rétulo.

Texto E:

Evite respirar os produtos pulverizados.

Texto F:
Nio aplique contra o veato.

Texto ‘G:
Esto produto libertn gis vencnoso em contacto com 4cidos
o dpua. ESTE GAS PODE MATAR.
Texto H:
Bste produte IRRITA a pcle ¢ os olhos.

Texto 1:
Use uma mAscara p.opria dc protecgio com filros novos/Nio
produto em culturas ou alimentos. :
Texto J:

Uso éculos protectores/Nunca trabalhe sozinho com este produto.

Use uma miscara prépria de protecgdo com filtros novos/Nio
deixo entrar n'nguém ro lugar tratadofFeche durante X dias,
depais ventile bem o ambiente.

BEST AVAILABLE COPY
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ANEXO IX

Classificagio toxicolégica dos produtos registados
Classe | — Produtos altamente téxicos

Produiot lermulados

— Annfés etilico (I'W).

-= Azinfés ctilico (CE).

— Dibrometo dec dileno (L)
— Paraquat (CT:).

— Panatiio (QFQ).

FProdulon ¥xcnicos

Azinfoés etflico.

BHC.

Brometo do metilo.
Canfecloro.
Carbofurao.
Clorfenvinfés.
Dibrometo de ctileno.
Dicldrin.

Dissulfotio. .
Fenamifés.

Fosfamidio.

Fosfina ¢ fosfeto de aluminio.

Acctalo de [eqil-merdirio.

Monocratofés.

Paraquat.

Paratilo.

Aldrin. —Aldrin > 2% (P).
Cumacloro. —-Aldrin > 2% (Gr).
Cumatetralil. — Aldrin (PM) (CE).
Diclorvos. ~—PBHC (PM).

Fentiio. - Cumacloro > 005 % (P').
Heptenofos. — Cumacctralil 0,05 % (Gr).
2, 4, 5-T. — Cumatetralil (P).

— Didorvos (CE).

— Endossulfio > 40 % (CE).

— Fentido > 16,5 % (CE).
Classe Il — Produtos moderadamente toxicos

Prudutos técaicos Produios (ostzulados
Alacloro. — Alacloro > 60 % (CE).

Bronopal. — Aldrin 2% () (Gr).
Quarbaril. — Bronopol ~ 4% (P).
Cianazina. -~ Canfecloro (QFQ).
Cipcrmetrina. — Carbadl > 5% (PM).
Clorobenzilato. — Cianazina > 10 % (SC).

2, 4-D. -~ Ciparmetrina (CE) (UBV).
Dazomet. — Clorobeazilato < 25 % (CE).
DDT. —Cumacloro < 0,05 % (Gr).
Detlametrina. — Cumatetralil < 0,05 % (Gr).
Diazinio. —DDT > 5% (PM).
Dimetoato. — Deltametrina (UBV).
Dioxacarb. — Diazinio > 60 % (Gr).
Diquat, — Diazinio ~ I5S% (CE).
Endossulfio. - —Dimetpato” > 7,5 % (CE).
Fenitrotido. ~—Dinacarp > 50 % (PM).
Foxim. — Endossulfao 440 % (CE).
Toxinil. — Featido < 16,5 % (CE).
Lindano. —Lindano « 5% (CE).
Propoxur. — Propoxur 5 a 50 % (PM).
Tiazafluriio. — Tiazaflurio > 14 % (PM).
Triadimefio. — Triadimefio > 18,5 % (PM).
Triadimenol.

Mancozed.- - Nitralina.

MCPA. — Prometrina (PW).
Metalaxil. ' — Propanil (CE).

MSMA. — Propoxur < S % (PM).
Metabremurio. — Triazaflurio < 14 % (PM).
Mectaulacloro. —Triadimefio > 18,5 % (PM)."
Mectribuzina. — Triclorfio < 25% (PS).
Nitralina — Trifluralioa (CE). .
Oxadiazona,

Oxiclorcto de cobre.

Permetrina.

Pendimetalina.

Pirimifés metilico.

Prometrina,

Propanil.

Propineb.

Quinomctionato.

Simazima.

Temcfos.

Terbutrina.

Tetrametrina.

Tiofanato metilico

Tiram.

Triclorfio.

Trifluralina.

Classe lil — Produtos hgeiramento toxicos

Produtos técnicos

— Amctrina (IFW).

Acido gibertlico.
- Atrazina (I’M).

Acida l-maftil-acttico.

Ameltrina. — Benomil (PM).

Asulan. — Bromepropitate (CI3)
Altrazina. — Bronopol « 40% ().
Benomil. - Captafol (FW).

Bromacil. — Garbaril ¢ 15% (I'M)
Bromopropilato. — Cianazina < 10 % (SC)
Butacloro. —DDT < 5% (M),
Captafol. — Diazinio < 60 % (Gr).
Captan. ~— Diazinio « 15 % (CE).
Clonidazio. — Dimetoato < 7,5% (CE).
Clorometiurio. — Dinocap < 50 % (PM).
Clortal dimctilica. ~— Endossulfio < 4 % (CE).
Difenacum. — Ltidimurio (Gr).

- Dipropetrina. - Etidimurio (PM).
Diurio. ~— Fenitrotiio (P)

Enxofre. — Fenitrotiio < 25 % (CE).
Etidimurio. — Lindano < 5 % (CB).
Floumeturio. — Malatiio (PM). .
Flourodifen. — Mancozeb (PM).
Glifosato. — Mctobromurio (CE).
lodofunfés. — Metoladloro (CE).
Malatiio. — Metribuzina (PM).

ANEXO X

Limites maximos de residuos tolerados om alimontos

83
Umts ] °
Pestcida Allmcnto oc aiduon Gaatve) ¢ 5
g
ag
Acido giberélico
(Giberalic acid) Batata .......... s 0,05 19| 20
Semente de algodio ...[ 0,05 | S
Alacloro Canadeagi@r ............ 0,01 T |—
(Alachlor) Batata, couves ¢ tomate, H.£,000 —
Feijio, Milho ¢ Soja ...| 0,02 T |-
. Scmente de algodio ¢
{“:(",‘::}_;:) cena-de-agticar ........ CH.E. 30
'fAnands L. Q2 ! 30
Asulam i
(Asulam) Cama-de-agticar ........... 0,01 T 7
Aftrazina Ananis ¢ rana-de-agticar| 02 T | =
(Atrazine) Milho ¢ sorgo ........... a2 T {—
Azinfbs-ctilico
(Azinphos-ethyl) Batara .......ooqereienennnd QS T |3
Cajt ¢ mitho ...........] .t —
BHC Cameo (na gordura) ....., 0,2 {RICOOT | —
(HCHy Leite ¢ produtos licteos| 0,1 LRE I -—
Ovos (na gema) ......... 0,2 IRt | S
Bromadil o -
(Bromacil) Ananis ¢ citrinos ...... Q1 T | —
Brometo de metilg -
(Meihyl bromide}| OF0% armazenados .| 50 -
Bronopol s
(Bronopol) Semente de algodio .. LR —_
Butacloro : ’ .
* (Butachlor) Milho ...occevreinininnnn, 18] T |—
Confecloro
(Camphecholor) Came (m.gordura) ...... 7 LI
1a. - .
(Cncjp;:n) Algodio ¢ milho ...... H.E 15

BEST AVAILABLE COPY

Piodutos lamulados ,



=0 DE SETEMBRO DE 1987

241

Oburl"a(bn:

XIT = Limite dc residuo temnporario pelo fado de nio ter
Ingestio Diaria Accitdvel (IDA) estabelecida ou a IDA
ser cstabelecida por um periodo de tempo limitado.

OOON, E. = Valores nio estabelecidos por falta de dados sabre
residuos.
(XXX)LRE = Limite de residuo estranho.

" Prego — 18,00 MT

(a) Os limites incluem a somi dos residuos de Endos-
sulfio A, Endossul(io B ¢ de sullato de endossulfio.

(&) Os limites incluem a soma dos residuos dos isémeros
cis e trans ¢ de scus derivados des-ctilados.

(c) Qs residuos sio determinados ¢ expressos em €25.

(d) Estes dados (ETU) relerem-se ao residuo de etileno-
tio-uréia.

(e) Os residuos relarcm-6e 4 soma isébmeros cis e trans.

IMrrENSA NacionAL DE MogamaiQue
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Appendix D. Up-date on A.l.D.-approved list of pe Uviuling

locust'grasshopper control 3'93 TEL GR M
AGENCY FOR INTL DEV. LR
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INES O L0G-90  aF-pp 01G-04 /8860 9. TRALOMETHRIN Ll X L L N L} 0
DREFTED BY: BID/EFRICNITO9 ), YBEL 2YNER: Y8
APPROVED BY: ArD/AFR/ONIZYPP; THANN LEGEND,
uwunuwwnwunnmnnlAmunmnnwnnnnnwhm
A1O/NE: GJACKSON (DRAFT) AID/POL: JRESTER (DRaST
A1O/AFR/ERTS: JGRUDET (DRaF T AlO/ﬂFﬁ/FHA/OFDA:GlUO[NiDRnrl' HON=TERGET ORGANISH3: FIsH, INVERTEBRATES HNCLUDING
AiD/GC/ATR: SPRIGES (DRAFT) AID/ASIA/DRfYR:nlUl(Dﬂnrrl NONEYBEES), BIRBS, MammiLs
TTTRmTesmsooeese-oBSINIE 1923142 33
R 1023131 aPk 33 Bi0aC 3 llo-ACCUnULATroH, PERS » PERSISTENCE
PM SECSTATE weshpl .
TO USAID MiSSionS IN aFRica Lo Lo, Ke RODERATE; K = WiGH (apP(Y T0 ToxiCITY LEvgLs
N "To NON-T4RGET oRGaNISHS, Bio-agcunmuiation anp
UncLas STavt 1318750 PERSISTENCE; 2IlaT)vE TOXICITY IS als0 2
FUKCTION OF FORMULATION anp ACTIVE INOREDIENT
AtDaC NaIROBI Fon REOSO/ES&; aBiBJAN FOR REDSO/NWCA, N/ENA CONCENTRAY | ON
.0, 122%6: N'a
T405:; SIGRV & $1GNAL VORD: (] CauTiON; vV a VARNING; D « DANGER
SUBJECT: UPDATE ON 20,0, -4PPROVED L[ST OF PESTICIDES sQR POISONI; (aPPL LS TO THE RELATIVE TOXiIQiTY oF
LOCUBT/GRASSHOPPER CONTROL PESTICIOES 1N &5CINDING ORDER; RECATIVE

TOXICITY (5 8l$0 o FUNCTION OF FORNULATION aNg
L. SURRARY: a1D/aFR/ON] 15 N THE PROCESS OF REFiNiNG THE

LIST OF FREFEAKED PESYICIDES PRESINTED (N THE 1809 ACTIVE INGREDIENT CONCENTRATY LON

PROGRAMAATIC INVIRONMENTAL ASSESSMENT (MEA} FOR (OCUST aND

GRASSHOPPER CONTROL iN afR(ca AMO 4512, THE INFORMATION

[N THIS CABLE UPDATES SIMiLaR TaBULAR DATA IN THE PEA, anp SPECIFIC DOSAGES MUST BE woRkepD OUT BY HIGHLY EXPIRIENCED

SUPERCEDES SiMlLak DATA IN &, 1.p, s "REVIEN of PERSOMNEL FanmiLiar witw 14f APPLICATION EQUIPRERT,

EAVIRONNENTAL CONCERNS 1w 4.1, p, PROGRAMS FOR LOLUSY anp PESTICIDE FORAULAT |oH, ETC., 10 BF uSED. Fox ELaBORAT IOk
ON TNE PROPERTIES OF 8,1.0. ~0PPROVED ANTI-| OCUST/

GRASSKOPPER CONTROL, PUBL. SER(S NO. B1-7°. THE GRASSWOPPER PESTICIOES, CONSULT THE PE& &ND COUNTRY-

{RFORMATION OK PESTICIDES N TH|S CABLE SHOULD BE SPECIFIC SUPPLERENTARY ENVIRCHMENTAL ASSESSMENTS (5Ea5) .

CONSIDERCD TO 82 AN 2MENDMENT To THE PEA, THC TABLE

LISTING PESTICIOES IN TH ENYIRONMERYAL CONGERNS DBEUNENY . d. 1T IS INPORTANT THAT &\ PRECAUTIONS IMDICATED ON THE ™

VASTONLY MEANY 1O INDICATE PESTICIDES THAT cax gf PESTICIDE LaBELS, .G, aPPLICATION Dosacts, BafETY

PURCHASED wITH 4. 1.D. FUNOS, BUT IT skoutd wot f MEBSURES, (NSTRUCTIONS ON HANDLING AND STORAGE PROCEOURES,

CONSIDERED 25 GU|DANCE FoR PESTICIDE SELECTION, END OiSPOIAL OPTIONS, ENTRY Y UNPROTECTED PERSONS [NTO

SuRMARY. TREATED aBE&s, ERERCENCY QUIDELINES, ETC., BE CarEFuLLy
OBSERVED, 45 QUTLIAED (N THE COUNTRY-SPECIFIC $Eas.

2. WITH MORE 4ND MORE |NFORMAT DN ON PESTICIDES BEING LA il ke NISSIONS (NFORRED OF FUTURE uPparTis oN

GENERATED, AIO/AFR FINDS 1T NECESSARY TO REFINE 17S L4357 THE LIST of A.1,0, -apPPrOVED ANTI-LOCUST/GRASSHAPPLR

OF A, 1.0, -aPPROVED ANTI-LOCUST/cRaSSHORPER PESTIC|OLS. PESTICIDES.

L FOLLOVING 1§ aN ALPHABETICAL CISTING OF THE PESTICIDES CHRISTOPAER

APPROVED (N THE PEa, Txf LUST INCLUDES RELEVaNT
IRFORRaY 10N ON ToxictTy, BID-ACCURULATION anp STGNAL VORDS
{TO INDICATE THE RELRTIVE TOK!QITY OF £acH INSECTICIOE),
TH1S INFORAAT | ON PROVIDES a sKETch of PROPERTIES OF TiE

A 1L Q. ~AMPROVED ANT1=LOCUST/GRRASSNOPPER PESTICIDES. AL

OF TWE CHENICALS LiSTED [ELoOV ARE CURRENTLY REGISTERLD
EITHER BY THE u.s, ENVIRDNMENTAL PROTECT|ON AGENCY {Era

OR ITS LQUIVALENY |N CTHER COUNTRIES FOR {OCUST AND
ORASSHOPPER GOMTRDL,

ToXicITy 1o
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Appendix E .

TRADE JIAKE

hetellic 7X Dust
detellic 59% KC
Kerosc) Dragon

Alachlor 48Y EC
Alachlor Sentrachen
dstra 25%
Atrazine Sertrachen
Azedrin 251 OLV
Bac Atrazine 805 Bt
Bac oil
Fasagrar 480 S,
fasudine (0% £C
Basvitin 50% SC
Baytbroid 050 EC
Bavthroid 1.2% BC
Benlate 50% ®P
Benenil 501 KP
5ladex Pluc-
Brozerynil + MCPA
Brenacot 128 D
Bronocoi ¢ £2% I3
t

boa
[3%)

Carbaryl 508 ¥P
Cerbofuran 10§ 6r
Cotogard 500 SC
Curacron Ulvair 250
Curacron §lveir 375
Curaterr 105 Cr
Cycbash 6% En

Cvrerzethrin 20% £

n
L
Cerernethrin 2,58 URY

fiecis 0,5% U2¥
Decis 2,88
Pizzinon 60% £C
Dimgeron 23¢ URY
lizecron 50¥ So}
Dimepar 300 20

: oL cp
Dirderer S0 &7

(-]

1
T =% twy

"

Bithane ¥ £5% ¥2

Tithan

List of

ACTIVE [NGREDIENT

Alachler
4lachlor
Frefenophes
Ftracipe
Henoerotorhos
Atrazire

0il rinera!
Berntazen
liazinor
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Pesticides

LIST OF PESTICIDES fECiS

Quizjgal
Sentrachea
11
Centrachen
Shel)
CE.PA.
Wik

&t < twoen ¢
N P . .
ke

£ LN RD e try
2 = .

= D

baa sad pan (D pe bems
Nl v=— 3
Nats  bonet bt

IC

il
Ssnteacken
Qv 1

Q” ai 31

¢i Geigy
Pida + feigy
Cibz - Geigy
S.HPL

I

Quizigel
Quinjeal
Quirigal
Guinigal
Kiteud

Cibz - Geizy
Cibe - Geizyp
Cita - Qoigy
IEPA
TP

Registered in Mozambique
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RECISTRATION KUYEER

I512/2009-¢
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Wil 144 15/E0RE-A

E27/4505C-R
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HE4/2007¥-4
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Galex 500 EC
Gesagard 500 SC
Gesaprin 50% SC
Gesaprin 80Y PH
Cramoxon Blue 20% Sol
Granuron Blue 40% SC
Guardian 90% EC
Harness 810 EC
Hyvar dupont 80% P
Icon 10¥ WP

Icon 2,5Y EC

leran 500 SC

Igran Conbi 500 EC
Farate 0,8% UBY
farate 3% ED

Karate 5% EC

Karate ¢ 1,6% ULV
Elerat (granulado)
Larvin (R) 175 ULV
Larvin (R} 3795 5C
Lasso 38,4% EC

Lasso 38,4% EC
Lexone du pont 75% HG
Hachete 60% KC
Halathion 50% EC
Hancozeb 80X PY

HCPA 400 =€

HCPA 40% CSA

HCPA Sentrachen
Hetribuzin Sentracnem
Hiral 10% Gr

Hilraz 76% WP
Konceren combi
Neoron 500 EC
Oftanol 50% EC
Ordran 6 - E

Patafol

Phostoxin Tablets
Piriner 12,5% ED

Pix 0,5% Si

Pelytrin 025 ULV
Polytrin 200 EC
Polytrin ¢ 220 UBY
Polytrin Ulvair 24
Pree 40% EC
Primagran 50% SC
Prinextra 50% SC
Fromethrin 56 SC
Propanii 6% EC
Propanil Sentrarhen
Propanin CHDA
Racunin Rat Bait Block
Ridonil Coabi 50% PH

Hetolachlor + Metobroruron
Proasthrin

Alrazine

Atrazine

Paraquat

Paraguat + Diuron
Acelochlor
Acetozhlor

Bremacil
Lambdacyhalothrin
Larmbdacyhalotarin
Terbuthrin
Terbuthrin + Hetolachlar
Cyhalothrin
Lambdacyhalothrin
Lanbdacyhalothrin
Cyhalothrin \
Bredifacoun
Thiodicarh
Thiodirarh

Alachlor

Alachlor

Hetrebuzin

Butachler

Helathion

Hancozeh

HCoA

HCPA

- HCPA

Hetribuzin

Isazoraos

Propined + Cyrezanil
Pencycuron + Cartan
Erocepropilate
Isofenpios

Holinate

Ofurace + Hancozeb
Blumimiuz Phesphorete
Pirimicard
Hepiquatchloride
Cipermelring
{yperaethrin
Profencfos ¢+ Cypercethrin
Cypermethrin
Hetolachler
Hetolachler 4 Atrazipe
detelachler + Atrazine
Premethrin

Propacil

Propanil

Propanil

Cevmatetralij
Hetalasyl.s Foipet

Ciba - Ceigy
Ciba - Geigy
Ciba - Geigy
Ciba - Geigy
IC]

ICI

S.H.P.A.
S.H.P.A.

IC]

IC}

IC]

Ciba - Geigy
Ciba - Geigy
I¢1

ICl

ICI

ICl

IC]

Sapec

Sapec

Shell
S.H.BA.

IC]

S.H.DAL
Quimieal
Quinigal
S.K.P.A.
Quinigal
Seatracher
Sentraches
Ciba - Geigy

.Ciba - Cejgy

S.K.P.A
Ciba - Geigy
5.1.%.4.

1C1

Quimizal
S.H.P.A.

I¢1

Basf

Ciba - Gejoy
Ciba - Geigy
Ciba - Ceigy
Ciba - Gejgy
Dasf

fiba - Gejpy
Cika - Celgy
Gnirigal
Migigal
Sentrachen
LLES.
RIS

Cibha - CGejay

. BESTAVA&ABLEcopy

HE518/500KC-A
HE13/5005C-B
HE4/5005C- A
HE4A/800PH-B
HE2/20050L-4
524/4005C-A
HE20/9008C-B
1520/810EC-A
H§30/800KP-A
1N10/100KP-4
1N10/100HP-A
HE14/5005C-A
H55+14,5008C- A
IN10/8UBY-A
1N10/30ED-A
IN10/50EC-A
IK19/160LY-A
R03/0,56R - A
IN27/1750L9-A
1N27/3755C-A
HE7,3845C-]
HET/384BC-A
HEL1/750K5-A
HEE/GO0RC- A
IN18/500EC-A
FUT/800PH-A
HE16/4008C-C
HE18/4005L-A
HE18/4008C-A
HE11/480EC-A
IN3/100GR-4
FUS+6/760HP-A
FUL2+13/700DS-A
AC9/500EC-A
1N20/5008C-A
HE21/60EC- A
FUT+8/7007H-A
IN29/5605T - A
1431/125ED-4
1E29/55L-A
1§3/250LY-B
1H3/200EC-A
1N345/2200BY-A
1§3/240UBY-C
HE5/4008¢-A
HEG +4,/50050-B
HES+475005C-4
HE13/75005C- 4
RE173608C-D
HELT/26050-C
05177280703

H¥2/3.3388 - A

FUL+2/600FH-A

07.04.94
30.05.95
19.06.93
19.05.94
30.08.92
30.08.92
10.04.95
10.04.95
25.04.96
19.01.95
19.01.95
02.05.94
02.05.94
26.06.94
10.07.94
25.08.94
10.03.95
05.09.96
31.07.96
31.07.96
30.05.95
16.03.94
30.04.95
15.09.93
26.03.95
26.03.95
29.06.96
26.03.95
15.06.95
07.04.94
13.05.94
20.10.93
29.06.96
07.06.94
22.05.95
15.05.92
07.04.94
30.08.96
30.08.96
25.04.96
08.12.94
07.04.94
06.04.94
08.12.94
25.04.96
30.06.9J
30.06.93
26.03.95
15.04.95
30.03.95
25.01.95
20.03.6¢
30.07.93

—


http:30.07.23
http:30.08.96
http:25.01.95
http:30.03.95
http:15.04.95
http:26.03.95
http:30.06.93
http:30.06.93
http:25.04.96
http:08.12.94
http:06.04.94
http:07.04.94
http:08.12.94
http:25.04.96
http:30.08.96
http:30.08.96
http:07.04.94
http:15.05.92
http:22.05.95
http:07.06.94
http:29.06.96
http:20.10.93
http:19.05.94
http:07.04.94
http:15.06.95
http:26.03.95
http:29.06.96
http:26.03.95
http:26.03.95
http:15.09.93
http:30.04.95
http:16.03.94
http:30.05.95
http:31.07.96
http:31.07.96
http:05.09.96
http:10.03.95
http:25.08.94
http:10.07.94
http:28.06.94
http:02.05.94
http:02.05.94
http:19.01.95
http:19.01.95
http:25.04.96
http:10.04.95
http:10.04.95
http:30.08.92
http:30.08.92
http:19.05.94
http:19.06.93
http:30.05.95
http:07.04.94

Reostar 258 §C Oradiazon Quirigal HE16/2508C-A 25.09.94

Fouadup Glyphosate S.H.PA. HE10/480S00-A 20.02.94
Satuni] 601 EC Thicbencarb + Propanil SH.PA. HE31417/600EC-4 29.06.96
Salure 50Y EC Thiobencarh SH.F.A. HE31/50CEC-4 29.06.96
Selecron 500 EC Profenofos Civa - Gergy 1K6/5008C-4 30.05.95
Senzcer 705 PH Hetribuzin SH.P.¢ HE1t/700PH-4 15.01.95
Stap - F- 3 Propanil Hitsm He17/3408C-D 17.12.95
Sling 18% 5L Gliphosate SEPA. HE18/1805L - & 30.08.96
Stozp 501 JC Perdiseihalin S.H.PA HE1/9008C-A 30.98.92
dvzd - Alpha 1% ULT tsienvalerate Suzitomo 1826/ 10ULY-A 05.07.96
Sunicidiz 20 IC Feavalerate Suritoan 1k2/20GEC-A 30.06.93
ouricidin 3% UBY fepvalerate Sumitoon 1HZ/30U8Y-4 30.08.92
Suaicidin 4X ULY Feovalerate Seeitozo 1R2/40ULY-4 22.96.96
Suaithior 1001 IC Fenitrothica Suaitonn 1R5/1000£C-B . 18.10.93
Seaithico 2X Dust fenitrothicn Sueiloza 185/2000-8 18.10.93
Suajthios 501 EC Fenitrothicn Suaitors IR5/5008C-4 16.10.93
Sughur 801 P Suphur Quieigal fU10/3000%-A 26.03.95
Supona 301 2C (hlorfenvinphos Shell CA1/3605C -4 31.07.96
surcopur 361 £0 Prepanil SH.EAL FE1T/3605C-A 18.10.94
Teaaron 98,5Y SL Betasidapbos SERA 1X-AC24/5855L-A 30.07.96
Tertulbria 503 5C Teruuthrin Quirival 214/5005C-B ¢5.03.95
Trichlorfoa 0% 97 Trichlorfen Quinigal 1§22/800SP-A 14.12.95
" Tricklorfon 601 <0 Tricklorfon Quinigzl [KLT/500HP -4 26.03.95
V3tilan 108 Cr Ethidieuron SH.PA. HE19/100GR-A 10.04.95
Velpar du poat 01 S Hexazions I H‘22/°00°P-A 30.04,95

/.13 ,f.-.'
‘ . 5..\'10 1 \
2216 3
fcices Tégister) ﬂ‘ cstlc;de ﬂECl‘!‘Z Ii
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http:30.04.95
http:10.04.95
http:26.03.95
http:14.12.95
http:26.03.95
http:30.0?.96
http:18.10.94
http:31.07.96
http:26.03.95
http:18.10.93
http:18.10.93
http:16.10.93
http:22.06.96
http:30.05.92
http:30.06.93
http:05.07.96
http:30.08.92
http:110.08.96
http:07.12.95
http:15.01.95
http:30.05.95
http:29.06.96
http:29.06.96
http:20.02.94
http:25.09.94

APPQA&LMLFT Agricultural Production by Sector,

1984/85-1986/87

! 1984 - 1985 (%) 1985 -~ 1986 (%) 1986 — 1987 (2)
Crop State] Coop| Priv{Fam [State Coop {Privi{Fam [State Coop{Priv |Fanm
Maize 45 3 9 43 39 4 22 35 32 4 26 38
Rice 75 2 12 12 61 2 23 13 60 2 17 | -21
Cassa~
va 43 2 20 34 16 5 2Q 58 2 4 22 72
Pea- .
nuts 4 3 ] 86 1 3 19 70 2 - 3 94
Sun-
flover| 6 - 5 88 9 2 23 65 9 - 43 48
Sorg--
hum 22 2 11 €S 14 3 11 72 10 7 13 70
Cashew - - - 100 - - - 1100 - - - 1100
Sisal 31 - 70 - 100 - -] - 100 - - | -
Copra | 40 - 29 31 32 - 23 | 45 22 - 26 | 52
Source: Informacao Estatistica 1987, National Planning

Commission,

Nat:onal Statistics Directorate, 1988
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Appendix I.

Protected Fauna of Mozambique (partially

translated from "Lista dos animais protegidos" -
List of protected animals) .

1. Mamiferos (Mammals) :

Cabrito das pedras (Stone kid)

Caracal (Karakul)

Chacal dorso preto (Black back

jackal)

Chacal listrado (Stripped

jackal)

Chango da montanha

Chita * (Cheetah)

Civeta (Civet cat)

Dugongo *

Doninha nuca branca

Gato bravo (Wild cat)

Gato cerval (cerval cat)

Genetas ou simbas

Girafa * (Giraffe)

Hiena catanha (Brown hyena

Hiena malhada (Spotted hyena

Jagras (Jaguar)

Lontras (Otters)

Mabeco (Wild dog)

Macaco de cara preta ou azul
(Blue or Black face monkey)

Macaco sSimango (Simango

monkey)

Mangucos (Mongoose)

Maritacaca (skunk)

Matagaica *

M’ zanze *

Pangolim

Protelo

Raposa orelhuda (Big-ear fox)

Ratel

Rincoceronte de lébio preensil

* (Prehensile lip rhinoceros)

Rinoceronte de labio quadrado

* (Quadrate lip rhinoceros)

Sitatunga *

Elefante * (Elephants)

(Pangolin, a mammal)

2. Aves (BRirds):

Rapina/diurnas e nocturnas)
{(Diurnal and nocturnal Robin)
Abetrada gigante {(Giant
Albatross)

Abutres (Vultures)

Avestruz * (Ostriches)

Calau do solo

Cegonhas

Flamingos (Flamingos)
Gaviotas e gaivanhas (Sea
Gulls)

Gragas

Marabu (Marabou)
Pelicanos (Pelicans)
Serpentdario

3. Répteis (Reptiles):

Tartarugas marinhas (Sea
turtles)

Lagartass vavranaus (Lizards)
Pitd3o ou gibdia (Pythons)

* On the verge of extinction

-
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Appendix . Overview of Insecticides used by
the Crop Protection Service,
through BOROR for 1889/90 and
1990/91

CAMPANHA 1989/90 A 90/91

Anexo 1 FRODUTOS ENCOMENDADQOS E DISTRIRUIDGS
{UN. ¢ DISTRIBUICAD POR ZONAS H
PRODUTOS AGRO-QUIMICAS : e -1 TOTAL
+MD. 1ZONA SUL ¢ Z.CENTRO! Z.NOKTE!
1. ADUROS H H H : H
Sulfato de Amonio {Ton! 200 | a | a o200
Ureia 447 iTont! 2300 | Q | 2000 | 4300
N-P-K~ 12:24:12 {Ton! Q1 Q | 1300 | 1500
2.PESTICIDAS 1 i H H H
2.1.FUNGICIDAS : ' i H H
Mancozeb 80 WP iKg.! 17100 | 3100 | (U 20200
Ridomil 58-M2 iKa. i 4400 ¢ (U 0 4400
Renomyl 50 WP H G o i 3000 ¢ o | 3000
2.2.HERBECIDAS i H H ' H
Atrazina 80 WP 1Kg. i 0 1200 | 1200 | 2400
Dual 9460 EC iLt.! 2800 | 2500 i 1600 | 6900
Roundup iLt. ! 2100 2100 0 4200
2.3.INSECTECIDAS H H : : ‘
Basudin 60 EC Lt.! 2000 o300 | 600 | 7900
Cipermetrina 20 ECILt.! 10600 ¢ 400 ¢ (U 11000
Malathion S0 EC Lt 4200 | 400 Q1 4600
Neot-on S00 EC iLt.! 3676 | O (O 3676
Sumicidin 3% ULV iLt.! 0 | 0 | S0000 0000
Actellic 27 Pa iKa.! 10000 -1 o | o 10000
Actellic 50 EC iLt. ! <000 | (O Q| 2000
Oftanol 500 EC Lt 1500 | 0 (U 1500

BEST AVAILABLE COPY



BEST AVAILABLE COPY . <

{ s

o © - Appendix K. Pesticides Stocked by BOROR in the
Southern, Central and Norther
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APPENDIX L . Documentation that can be consulted on safety
measures, transport, distribution, handling, use,
application, and disposal of Pesticides.

FAO Pesticide Management Documents:

a) International Code of Conduct for Distribution and
Utilization of Pesticides.

b) Guidelines for safe pesticide distribution, storage,
and handling.

c) Guidelines for pesticide disposal and container
disposal.

d) List of FAO approved pesticides.

e) Pesticide storage and packaging guidelines.

f) Guidelines for pesticide approval and management.
g) Ecotoxicological guidelines.

h) Ground and aerial application guidelines.

i) Insecticide poisconing: prevention, diagnosis and
treatment.

j) Guidelines for effective labeling.
k) Efficacy requirements for pesticide approval.

1) Guidelines on environmental criteria for the
registration of pesticides

m) Mozambique'’s Pesticide Regulation

n) A Draft Legislation of Association of Agrochemical
Importers of Mozambique

Other Documents on Pesticides and Locust/Grasshopper Control:

a) Guidelines for selection, procurement, and use of
pesticides in World Bank-financed projects.

b) Crop Protection Service Organization (D.310) T. 1.
PRIFAS. Dec. 1988.

c) Effectiveness of localized pesticide treatment.
(D.309) T. 2. PRIFAS - Dec. 1988.

d) Effects of locust/grasshopper and control on the
environment. (D. 308) T. 3. PRIFAS - Dec. 1988.

Y
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e) Locust/Grasshopper and Control - Interministerial
Instruction No. 3 related to protection of man and
environment. Algérien doc.- March 1989.

f) First aid in cases of poisoning by locust/
grasshopper and control products. CIBA-GEIGY.



USEPA Pesticide Fact Sheets:

Acephate # 140 October 1987
Bendiocarb # 195 June 1987
Carbaryl # 21 March 1984
Cholpyrophos # 37 September 1984
Diazinon # 96.1 December 1988
Fenitrothion # 142 July 1987
Malathion # 152 January 1987
Lindane # 73 September 1985

These are among the many Pesticide Fact Sheets issued by the
U.S. Environmental Protection Agency, selected for relevance to
locust/grasshopper and control. They summarize data known to EPA
at the time oI preparation of the Fact Sheet. They genrerally
include information on acute and chronic toxicity to humans and
other non-target organisms, handling precautions, and other
instructions for use. They may be requested from:

Office of Pesticide Programs

US Environmental Protection Agency
401 M Street, SW

Washington, D.C. 20460 USA

B:\MOZSEA.FNL
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