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and maintenance. In addition, the development of resistarice to the
synthetic pyrethroids used in targets is being anticipated with research to identify
safe alternative insecticides, including insect-growth-regulating hormones and

insect pathogens.

Tsetse control specialists have long demonstrated an awareness of the potential
adverse environmental impacts of their health programs sc they included environ-
mental assessments and monitering in their programs, As a result, control technolo-
gies continued to get safer and more sustainable, as well as maore effective. Ground
and aerial insecticide spraying led to severe acute effects on non-target animals
arid/or widespread corjtamination of wildlife with insecticlde residues. In contrast,
targets are relatively selective, neon-polluting, and safe for worlers. They reduce the
hazard, persistence, and amount of insecticide used, as wel! as its contact with the

environment and non-target species.

The Okavang_o Delta's cloth targets have another advantage that increases their sus-
tainability: they lend themselves to production, deployment, and/or manag’eﬁ';ent by
communities and the private sector. Surveys of tour operators and comrnmunities in
1996 found that large majorities of each group ;.Nefe willing to contribute to tsetse
fly control, given apprdpriate compensation, Since human resources and transporta-
tion have listorically been key limiting factors, these offers are potentially quite
helpful. Mutually beneficial public-private partnership arrangerments, involving:
rewards such as tax relief for tour companies and employment for community

members, are under study.

Onchocerciasis Control in West Africa’

Starting in 1946, and for nearly 30 years after, DDT was applied weekly to some
West African rivers to kill larvae of Blackflies in the genus Sirmulium which transmit
onchocerciasis or * Tiver blindness,” a debilitating disease caysed by the parasitic
nematode Onchocerca volvuldihe Onchocerciasis Contral Programme (OCP), start-
ed by a group of seven West African countries in 1974, is now achieving disease
control with aerial application of much smaller amounts of alternative insecticides,
combined with ivermectin, a drug treatment for infected people. The OCP, a multi-
lateral project implermented by the WHO, was ultimately financed by a consortium
of 21 donors, and expanded stepwise to cover 1.3 million square kilornetres and
50,000 kilornetres of rivers in 11 countries, Representatives of the WHO, the World
Bank, FAQO, and UNDP constitute the Committee of Sponsoring Agencies that

oversees the project.

The COCP rejected DDT because of the risk of hivaccumulation and hazard to

non-target species. The insecticide of choicg, temephos, has a very low toxicity to
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mmarnrmals and fish and a good selectivity for blackflies. However, by 1989 the black-
flies had developed temephos resistance over most of the pro_j ect area. Presently,
resistanice is managed by using temephos in rotation with other organophosphates,
pyraciafos and phoxims, the carbamate carbosulfan, the synthetic pyrethroids perme-
thrifi and ethofenprex, and the biogide Baciillus thuringiensi@f).t.). The pattern of
rotation is determined by roving testing tearns that constantly monitor blaclkfly sensi-
tivity. Resistance to termephos has regressed, and sensitivity to the other insecticides

remains generally unchanged.

Apph‘ed research that cuts operational costs and meaximizes results has been an inte-
gral part of the QOCP. Among other things, it has helped ensure that insecticide
applications are made in a way that minimizes impacts on non-target aquatic life.
Since the beginning of the program, a network of 100 solar-powered water moni-
toring stations has transmitted information on stream depth via satellite 1o a ground
statlon that uses computers to forecast water flows. This information is used to

&hoose appropriate insecticides and dosages and to plan the most cost-effective spray-

'__'ing. routes. Application efficiency is improved even further by computerized spray

equipment in the aircraft that helps the pilot apply the larviciding specifications and .-
nozzles that are best suited to the insecticide used, the habitat, and the amount of
chemical to be discharged. This precision insecticide application preverits costly and;’
toxic Insecticide overdosing, as well 4§ excessively low doses that can promote the

develepment of insecticide resistance.

From the beginning of the project, formally
designated panels of expert advisors studied
the envircnmental impact of the insecticides
applied, approving or rejecting them for use
lay the program and making recommenda-
tions for envirciimental protection. A sur-
veillance network was established to monitor
aquatic life in the watercourses to be treated.
All the insecticides chosen by the OCP
degrade rapidly, have low mammalian toxic-
ity, and do not kill fish or crustaceans at the
doses and discharge rates at which they are
used. B.t., the most~used insecticide, has
almost no non-target effects. A 1990 external
review found neo evident long-term effects

on aquatic fauna.

That review alse found that fiver blindness
has ceased to be a public health threat in the

original project zone, and vector control

operations have ended in most of that area.




IR

I MO

Owver 34 million people are protected from the disease. Children born since 1975 ne
1_onger face the risk of blindness, and the disease has been halted in older persons.
The pragram is now entering a five-year phase-—otlt period (1998—2002), after which

lasting coritrol of the disease throughout the extended program area is expected.

A cost-benefit drialysis using conservative assumptions, and with the benefit of addi-
tional agricultural output due to labor and land rnade available through onchocercia-
sis contral, concluded that the QOCP is a highly productive prograrm. The economic
rate of return of the QOCP s abour 20 percent, on_elof the better economic returns
armoeihg World Bank projects in any sector over the years. QCP officers consider
their project to be a model of global partnership where donors, international agen-
cies, and participating countries unite to make the most of the comparative advan-
tages of each. The success of the QCP also underlines the advantages of attacking

disease problems regionally.

Ecological Malaria Control in Kheda District', Gujurat, I_'ndia8

Using larvae-cating fish such os
Gambusia is one non-chemical

method of managing malaria vectors.

Inaia's National Malaria Fradication Programme has long depended on house spray-
ing with DDT, HCH, and malathion for vector control. The resulting widespread
insecticide resistance, environmental polluticn, and citizen refusal of house spraying
are ongoing problems. From 1983-1989, howaver, the Malaria Research Centre, an
autonomous research organization under the Indian Ceuneil of Medical Research,

implemented an Integrated Disease Vector Control

(IDVC) pilot project in Ktieda District, Gujarat, which
enlisted community participation for implementing
an Integrated, ecological malaria control strategy that

eliminated insecticide use altogether.

Kheda District is rural and dominated by irrigated agri-
culture, with no conservation areas. Irrlgation canals and
channels are the most important breeding sites of the
main malaria vector. The IDVC praject protected up to
700,000 people living in Nadiad subdivision, which had
the highest malaria incidence in Gujarat State. It did so
by combining several non-chemical vector control
methods with aggressive (week‘.ly) village-level disease
surveillance that ensured early-case detection and

prompt treatment,

Health education was important for consciousness rais-

ing and eliciting community participation. Community

members eliminated mosquito breeding habitats by
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