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MOSQUITO / MALARIA CONTROL
PROGRAM FOR MONROVIA, LIBERIA

THE BACKGROUND
Program Goals

Malaria is a critical global health issue, and nowhere it more serious than in Monrovia, Liberia.
Malaria is a killer disease, especially of children. Around the world some 3,000 children die every
day from this one disease. The illness is also debilitating for adults and dramatically reduces a
person's ability to work productively.

Monrovia has an estimated population of more than 1,000,000 — of which about 500,000 are
permanent residents; the rest are temporary residents in and just outside the city, as a result of
years of insecurity and the civil war. Success in reducing the incidence of malaria in Liberia would
be a major step in improving the overall economic performance of the entire country.

The Monrovia Mosquito/Malaria Control Program (the Program) is a practical and realistic
initiative designed to be implemented quickly and give results that will benefit all citizens in the
area. It is a very low cost project relative to the short- and long-term durable benefits that will be
realized. The program costs are projected costs at $28 million over a five year period. It is
expected that incidence of malaria in Monrovia will drop during this period to less than 10% of
current levels.

Program Cost
In thousand dollars ($ 000) Year1| Year2| Year3| Year4| Year5| 5Yrtotal
FUNDING 8,000 5,000/ 5,000, 5,000 5,000 28,000

The over-arching goals of the Monrovia Mosquito / Malaria Control plan are to:
1. Reduce the mortality rate of children, especially at-risk children under five years of age.
2. Reduce the morbidity rate among the population, including at-risk groups such as
pregnant women.
3. Slow malaria transmission through interventions to decrease mosquito populations.
4. Reduce the malaria parasites in both mosquito and human populations to lower the risk
of rapid re-infection.

Short-terms goals are to:
1. Establish the capacity to implement an efficient program for mosquito and malaria control
in Monrovia.
2. Secure funding to establish the Program, and set up procedures to have ongoing funding
for full implementation of the Program.
3. Set up data collection and analysis so that the Program has a baseline dataset and has
ways to measure progress during implementation.

The long-term goals are:

1. First and foremost, to maintain a favorable reduction in the incidence of malaria in
Monrovia on a permanent basis.

2. To build a long-run capacity to maintain an efficient program for mosquito and malaria
control using the best of entomological and medical science for successful control of
mosquitoes and malaria in Monrovia in perpetuity.

3. To have the understanding and capacity to replicate a successful Monrovia program in
other parts of Liberia, and also in other parts of Africa.

The Program reflects historical experience and uses modern best practice and technology. One
component is designed to reduce the mosquito population and its contact with human hosts; the
other component reduces the incidence of malaria — and thus the parasite — in the human
population.
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The mosquito control component includes steps to kil mosquitoes using aerial spraying,
mechanized ground fogging, and manual spraying of environmentally safe insecticides.
Simultaneously, the incidence of malaria in the population will be reduced by using appropriate
medications, including ACT therapies, and ensuring less contact with the vector by reducing
mosquito populations and providing additional protection including interior residual spraying (IRS)
that kills and repels mosquitoes, and long lasting insecticide-treated bed nets that protect
individuals in bed and protected areas. Program activities are monitored and a strong data
collection component facilitates relating Program activities to results of mosquito entomological
analysis and malarial health analysis. The Program also has strong accounting, financial control
and transparent reporting.

The Program will benefit about one million people directly through improvement in health and the
productivity of the work force. These per capita benefits are difficult to project with any precision,
but the range is from $10 to $10,000 per person, that is, from modest to huge, depending on the
circumstances of the individual beneficiary. Program implementation also provides macro-
economic benefit in the local economy as a result of the multiplier impact of jobs and the
expenditures of the Program.

The funding of the program should be a combination of international official relief and
development assistance funding, international corporate and foundation philanthropy, and a local
component to set the stage for permanent program continuation. The goal has been set to
commence implementation as soon as an initial firm commitment of $5 million has been secured.

About malaria
The WHO map reproduced below shows the incidence of malaria around the world.

PREVALENT

After World War Il, malaria eradication efforts succeeded in many parts of the world but not in most of Africa, many
parts of Asia, and South America

Malaria cases
per 100,000
110 or fewer
110 < 100

[J 100 < 1,000

M 1,000 < 10,000

W 10,000 < 25,000
W = 25,000

NOTE: As of January 2004, SOURCE: World Health Organization, Malaria Department
An estimated 500 million cases of acute malaria occur worldwide each year. Sub-Saharan Africa

alone may incur 450 million cases annually, resulting in at least 1 million deaths, primarily among
infants and young children. Worldwide, up to 3,000 children die of malaria every day.

Liberia Malaria Control Project 0602200dt.odt Page 4
Printed on Feb 24, 2006 at 12:13:58 PM



In 2005, in an era when science and technology enables many amazing accomplishments,
malaria persists as one of the world's greatest killers. Why is it that the problem of malaria has not
been solved, and why is there an ongoing waste of human life? All rich countries have become
malaria free and are able to maintain this status. Why not poor countries?

For decades reports have indicated that eradication of vectors and control of vector habitats can
substantially reduce the incidence of malaria. Rich countries have freed themselves of the
debilitating burden of malaria, while most poor tropical areas still suffer from its life threatening
effects.

Malaria is endemic to all tropical areas except the tropical belt of the United States and Australia,
where aggressive intervention has practically eliminated the mosquito vector from the
environment and the malaria parasite from the human host. A continuing program of mosquito
control ensures that the disease is not reestablished. The map shows that West Africa is the
location where malaria is the worst. Of this vast area, Liberia and Guinea are particularly hard hit:
there the malaria incidence exceeds 25,000 cases per 100,000 inhabitants. The efforts to control
mosquitoes and malaria in Africa have not been on a significant scale for most of the last 50
years.

Malaria is a parasitic disease. The malaria parasite lives in the blood and attacks the internal
organs, including the brain. The parasite moves from host to host through mosquitoes, as they
feed on human blood. There are three approaches to reducing malaria: (1) reducing the mosquito
population; (2) reducing human contact with the mosquito vector; and, (2) reducing the malaria
parasite. The best sustainable results are achieved when all are used.

Strategy

Mosquito control is practiced in every tropical part of the rich developed world, with the result that
mosquitoes and malaria have been brought under control and almost eliminated. Places like
Florida in the United States and Darwin in Australia have effectively controlled the mosquito
vector. Malaria is now rare and usually associated with visitors coming into the area. There are
also reports of recent success in mosquito / malaria control in a comprehensive project in
KwaZulu Natal, South Africa. The Program strategy is to reproduce this success in West Africa.

The strategy for the Program is based on experience, and lessons learned from the past. New
scientific advances make it possible for some new techniques to be used to reduce the impact of
malarial mosquito infestation on the population, but it is only through a comprehensive holistic
plan that the most desirable results will be achieved. The program aims to include all possible
interventions and stakeholders to achieve success and have a durable result.

Cooperation

To the extent possible the Program will be implemented in cooperation with the beneficiary
communities and with professional individuals and organizations that have specialized knowledge
and experience and can operate effectively in the Liberian context. Expatriate staff are expected
to facilitate sustainability by training Liberian colleagues. An international NGO will extensive
Liberian experience is being considered to supplement the medical analysis and coordination that
will be available through Ministry of Health facilities. The Program's entomology analysis will be
carried out in cooperation with Cuttington University science department. Data collection will be
assisted through cooperation with community organizations, faith based groups and schools.

Comprehensive and holistic

Success is most likely when the program is comprehensive in nature. Neither the malaria parasite
nor its mosquito vector must have a chance at winning. Partial programs that do not address both
the process of infection and the treatment of the infection are much more likely to fail. A
comprehensive program has a much higher potential to produce durable benefits, and thus in the
long run is the most cost effective. Nothing planned for the Program is new science, but it is a
complete set of holistic interventions that have proved effective in other parts of the world.

Data collection, analysis and activity planning

The Program is based on science and technology, and uses data to determine the best mix of
Program activities. Rapid changes are going to take place as a result of Program activities and
the Program must respond as needed to the changes that are identified. For example, mosquito

populations can rapidly reestablish from old egg rapid response is essential to keep a new
mosquito population from reestablishing itself. Da ill be collected to understand the mosquito
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Not so in the case of malaria vectors. Eggs do not withstand desiccation.


and the impact of Program activities. Data will also be collected about malaria and the malaria
parasite. The Program supports treatment initiatives so that pool of infection is reduced. All
performance metrics — financial, scientific and operational are used to assess Program
performance and to be accountable for resource use. The metrics are all related and make up a
complete system of management information that will support full transparency and
accountability. Modern information technology will be used in ways that provide for the best
possible management information for decision making in the Program. Critical operational data
will be made available in a web accessible database so that all interested stakeholders can easily
assess Program progress and performance.

Program organization and management

The program organization and management reflects the operational situation in Liberia. Key staff
associated with the Program have long experience in Liberia and other similar developing
countries and are committed to a high standard of Program performance in spite of physical and
logistical difficulties. The Program is planned to have efficient and effective operations not only for
the short term but also for a continuing period into the future. The model of California's Mosquito
Abatement Districts may be used as a template for ongoing Program management into the future.
The Program will be implemented in cooperation with local organizations that can be valuable to
the Program and benefit from participation, such as schools, church groups, local NGOs and
youth groups. Consideration will be given to cooperating with the authorities to employ
demobilized soldiers in connection with mosquito / malaria control environmental cleanup.

The program organization includes units to provide data and analysis that are scientifically based,
objective, independent, professional and reliable. The Program organization includes a unit to
ensure financial and economic performance, cost effectiveness, and transparency and
accountability. Guidance in the area of financial control and management information for Program
decision making is being provided by the Transparency and Accountability Network. (Tr-Ac-Net).

Review of past costs of mosquito and malaria control interventions is difficult because of the
incredible lack of useful cost information. An cost effectiveness model has been developed for
this program based on relatively easily accessible information and it is clear that costs can be
kept to a reasonable level if the program is cost optimized. The behavior of the mosquito and the
malaria parasite to various interventions cannot be predicted with certainty, and it is absolutely
clear that success will be achieved at minimum cost if interventions are initiated based feedback
about current cost information, entomological data and malaria epidemiology information. All of
this is included in the program plan.

Mosquito abatement

The success of mosquito abatement efforts will be assured by combining powerful mosquito
eradication activities with strong scientific data collection and analysis. The technology to Kill
mosquitoes and disrupt their life cycle is available, has been used widely in the United States,
and can be used in Liberia so that the mosquito population is significantly reduced.

The program must also address the challenge of the mosquito population getting reestablished
and perhaps with resistance to some of the pesticides being used. This is best accomplished by
timely, careful and continuous scientific analysis to monitor Program performance.

All forms of mosquito control will be taken into consideration continuously, and the most
appropriate for each particular situation will be used. Accordingly, there will be a program
capacity to do aerial spraying, mechanized ground fogging, manual ground fogging, interior
residual spraying and removal of breeding places. The eradication process includes treatment to
kill adult mosquitoes, as well as larvaciding to disrupt their life cycle.

The program includes capacity for data collection and analysis, so that the entomology of the
mosquito is well understood at all stages, and the impact of the Program is assessed. The goal is
to involve the local scientific community in this effort to the maximum possible extent, especially
the existing and emerging local scientific establishment.

In addition to reducing malaria, controlling mosquitoes also helps to control other diseases that
are transmitted by flies and mosquitoes such as filariasis, yellow fever, sleeping sickness, dengue
fever and encephalitis. In the USA today, mosquitoes are connected to the spread of the West
Nile disease, and, as a result, are being aggressively controlled using some of the techniques
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included in this Program.

Technical issues relating to the management of a successful mosquito abatement program are
being addressed through cooperation with West Coast Aerial Applicators (WCAA) and ADAPCO,
both with long experience in the use of insecticides to control insect infestation.

Malaria treatment

The unending cycle of infection, treatment and reinfection that prevails in most poor tropical areas
is a primary reason why treatment of malaria patients by itself does not work and eventually
results in the build up of resistance to medication.

However, malaria treatment plays an integral role in the long-term success of the Program. The
goal is to reduce the prevalence of the malaria parasite in the human host in the region’s
population at large. There is a simple relationship between prevalence of the parasite and its
transmission from host to host. The problem of reinfection will be addressed not only by reducing
the vector, but also by reducing the number of infected people through treatment. The problem of
reinfection can also be addressed by limiting the access of mosquitoes to infected persons, such
as through the use of bed nets.

The Program includes data collection and analysis capacity, so that the medical issues are fully
understood and the Program’s progress is optimized. The goal is to involve the local medical
community in this effort to the maximum possible extent, especially the existing and emerging
local medical establishment, to ensure prompt and effective treatment of all patients.

Long term issues

The problem of health is a long-term issue, and the need to control mosquitoes and malaria is
never-ending. The Program goal at the outset, therefore, is to reduce the incidence of malaria in
the Liberian population, and then in the long term to keep the incidence of malaria very low — and
to do so in an affordable, sustainable way. The long-term durable value will be achieved only if
there is a sufficient success in the initial reduction phase, and ongoing work is done to maintain
this situation. This ongoing work should be affordable within the context of the Liberian economy,
without a requirement for permanent external subsidies.

Replication or expansion

The Program is designed to succeed, and there is a need for similar programs in many other
parts of the tropical world. Some elements of this Program are suitable for replication, but local
conditions must always be taken fully into consideration, because they impact program
performance and the results that will be achieved. This Program aims to be transparent in all its
activities, and will also be pro-active in learning about how this work can be optimized and how it
might be used productively in other situations.

Past success in Mosquito / Malaria Control

As early as 1910, California had reduced the incidence of malaria by between 80% and 90%.
School absences were cut in half and medical treatment needs very much reduced. Epidemics of
insect borne disease such as encephalitis, malaria and yellow fever were brought under control in
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most of the USA decades ago, in the first half of the last century. The Mosquito Abatement Act
was passed in 1915 in California and the California Mosquito Association was created in 1930.
Between 1914 and 1928, the U. S. Public Health Service reported mosquito abatement programs
in no less than seventeen different states. By 1935 the American Mosquito Association was
formed, and it soon boasted one hundred member countries.

For many years, the State of Minnesota, faced with thousands of square miles of seasonally
standing water and ideal mosquito breeding grounds, employs abatement and control practices
that are environmentally safe and cost effective. The per capita expenditures are consistently
under one dollar annually. The over-riding philosophy driving the program for decades was that,
so long as public funded costs are lower than total private costs related to control, treatment, and
administration, it is good public policy to conduct the program. Over the years, success rates of
87% and more in controlling the mosquito population have been the norm.

Without comprehensive control programs insect borne disease would be a major problem in the
United States. The State of Florida has a comprehensive program and, even though it is tropical
with a lot of standing water, malaria is not any more an endemic problem. Some of the US
interventions have been strengthened because of fear that the mosquito will serve as a vector to
carry the West Nile virus which has appeared in recent years in parts of the USA. In the spring of
2005, the New York City health department treated many thousands of storm sewer drains with
larvacide tablets to counter a potential mosquito population explosion.

The programs to ensure that the mosquito population is kept under control are ongoing in the
USA.. In the aftermath of Hurricanes Katrina and Rita along the Gulf Coast in the United States,
the authorities arranged for many hundreds of square miles of land to be sprayed with a very low
concentration of insecticide to counter a potential explosion in the insect population, including
mosquitoes.

In the past, control of malaria was achieved in parts of South and Central America, as well as in
parts of Africa and Asia. As far back as 1902, Egypt's eradication program resulted in an 89%
decrease in hospital cases. UNICEF had a major malaria control program in the 1960s, but it was
dropped in favor of other health interventions — and no other international organization took up
the challenge, even though malaria clearly remained a widespread and endemic health problem.

Recent progress in Southern Africa in mosquito / malaria control using a comprehensive
approach is encouraging. In KwaZulu Natal, insecticide use to kill mosquitoes and treatment of
the infection taken together gave favorable results and the experience has been expanded in the
region successfully. It is recognised that long term results are going to be achieved by regional
programs that go beyond small area interventions.

In many parts of the world there was some past success, but without continuing intervention the
mosquito population has become reestablished and there is renewed widespread malaria
infection of the human population. The result is that today malaria is a catastrophic health crisis in
much of the world’s tropical developing countries with large numbers of the population infected
and affected by malaria.

Economics of Malaria

When a large percentage of the population is infected, there is a very big economic impact that
affects the aggregate macro-economics of the area. Africa as a whole is seriously affected by
malaria, and yet very little relief and development assistance has been used for anti-malaria
programs in Africa for decades.

The justification for a reduction in the incidence of malaria in Monrovia is self-evident. Someone
contracting malaria has difficulty working efficiently, or indeed in many cases working at all. Many
individuals lose weeks of time every year because of malaria. Parents are unable to care for their
families. Many children die, as do a good many adults. The cost of effective anti-malaria
medication is going up. More and more there is resistance building up against the available
medications.

Because of malaria, the Liberian economy is based on part-time work. Almost everyone must
take time off when they get sick.
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Education is interrupted for teachers and students. Work is interrupted when workers are absent,
and the self-employed must function at reduced levels of effort. The economic and social
consequence of low productivity place major constraints on socio-economic progress.

Each individual affected by malaria loses $50 to $100 a year, depending on the severity of his or
her case — in countries where per capita annual incomes are often less than $750. By contrast,
the cost of a comprehensive program is likely to be around $10 per person, perhaps significantly
less, depending on circumstances and environmental characteristics.

In 1975, Dr. John McDougal estimated that 25% of all malaria cases affect gainfully employed
workers, resulting in at least two days missed per month due to malarial iliness. The situation 30
years later is worse. The opportunity cost of missing 10% of productive time by the population of
Monrovia can now be estimated at as much as $20 million a year, based on a population of 1
million, losing 10% of potential work time and using a (ridiculously) low annual income of $200
per year. If Monrovia was more economically active, the economic loss would be even larger.

In rural areas, badly needed agricultural products go unharvested because workers suffering from
malaria are unable to do the work. This drastically reduces family income, and then reduces
spending on goods and services that would employ others. It is a vicious cycle. Worse, the costs
of mitigating the impact of the mosquito and the malaria a substantial, such as spending on anti-
mosquito products and on medications to treat the disease. The small disposable income
available to families is reduced even more.

People routinely seek chloroquine as a treatment for malaria and as a prophylactic. It has
become less effective in recent years as new strains of malaria have reached West Africa. In a
1986 survey of pharmaceutical suppliers it was reported that approximately one million
chloroquine tablets were dispensed monthly in Monrovia. The economic cost in a poor country is
huge. Most people suffering from malaria could not even afford chloroquine treatment. Newer and
more effective treatments are available but cost many times more, and are not an affordable
option in the economic situation of most of West Africa including Liberia.

In order to protect from mosquitoes using personal sprays, burning coils, etc. a population of one
million people would need to spend around $50 a person a year or $50 million for the whole
population. Such an approach cannot work because most of the population cannot afford it. There
would probably be other problems as well including environmental and health side effects, and
the build up of resistance as the need for protection would be never ending.

Program support, endorsements and policy convergence.

The Monrovia Mosquito / Malaria Control Program has the support and endorsement of many
affected communities and many interested international groups. The Program also reflects recent
policy initiatives in the donor community, to put malaria control much more in the forefront of
international relief and development efforts.

Liberian Government support

The Liberian Government at the Ministerial level has been very supportive of mosquito control
and malaria prevention for a number of years. However, up to now, it has not had the funding to
initiate a fully comprehensive program. The proposed Program’s goals are fully consistent with
the public policy of the government.

Support from the expatriate Liberian community

The international expatriate Liberian community, through LIHEDE (Liberian History, Education
and Development), has been at the forefront of dialog about the need for initiatives to address the
malaria crisis in Liberia, and especially Monrovia. An international conference was held at the
University of North Carolina, Greensboro campus in July 2005 to explore ways to address the
crisis in a tangible and effective way. The conference resolved to initiate and support a
comprehensive program for mosquito/malaria control in Monrovia that included an aerial
mosquito control component.

Support from the Kill Malarial Mosquitoes Now (KMMN) group organizers

The Monrovia Mosquito/Malaria Control Program also has the support of the organizers of the
KMMN initiative. A declaration of KMMN to encourage a comprehensive use of insecticides
including DDT to combat the lethal mosquito/malaria combination has attracted the endorsement
of hundreds of people, including three Nobel Peace Laureates, prominent medical professionals
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and scientists, and numerous religious, business, political and public policy leaders from the
United States, Africa and throughout the world. The KMMN initiative was an outgrowth of a deep
concern about the failure of international aid agencies and the global community to employ or
permit the best possible techniques for combating mosquitoes and malaria.

Support from African health sector professionals

Many professionals in Africa have indicated their support for a program like this. These
colleagues know the cope of the health problem, understand the possibility to have a long lasting
solution, but do not have access to the resources needed to make a comprehensive program that
will be successful.

Support from the donor community

The donor community is very important to the future of the countries of the “South,” including
Liberia. Without relief and development support, and investment resources the socio-economic
picture for the “South” is bleak. In recent years, the donor community has shown increasing
interest in addressing the malaria health crisis. This program plan is consistent with many of the
policy directions of important donors for relief and development.

Support from the Global Fund

The Global Fund for AIDS, Tuberculosis and Malaria (GFATM) has funding malaria interventions
as one of its key mandates. This program plan is consistent with the goals of GFATM — as well as
those of the President’s Malaria Initiative.

Support from the friends of Tr-Ac-Net

The Transparency and Accountability Network (Tr-Ac-Net) has been encouraging initiatives in the
global relief and development sector that provide durable value. This Program has been
encouraged by friends of Tr-Ac-Net in South Asia, around Africa and Latin America.

Liberia Malaria Control Project 0602200dt.odt Page 10
Printed on Feb 24, 2006 at 12:13:58 PM



PROGRAM DESCRIPTION
ABOUT THE PROGRAM LOCATION

Liberia

The Republic of Liberia is located on the west coast of Africa and has an area of 43,000 square
miles and a population of approximately 2.7 million. It is bounded on the north by Sierra Leone
and Guinea, on the east by the Ivory Coast, and on the south and west by the Atlantic Ocean. A
tropical region, it has been severely impacted by more than 20 years of strife and civil war. Along

with Guinea, Liberia is the most malarial country in the world, according to WHO — with a more
than 25,000 cases per 100,000 people.

The country is rich in natural resources, especially iron ore, gold, and diamonds. It is also rich in
timber, and has been a major producer of rubber. But these natural resources have not resulted
in a vibrant growing economy, because much of the wealth has been squandered in a long lasting
civil war. In addition, the population is suffering, not only economically but because of endemic
health problems, especially malaria.

The coast of Liberia is approximately 370 miles long and extends inland about fifty miles. This
coastal strip is virtually the only developed region. The climate is typically equatorial, with an
annual mean temperature of 82 degrees Fahrenheit, accompanied by an annual rainfall of about
two hundred inches along the coastal strip and seventy inches in the interior. The rainy season
occurs between April and October with drier periods from November through March.

Liberia is the oldest republic on the African continent. For more than a century, freed slaves and
their descendants governed the country. They constructed and adopted a constitution in 1825,
and implemented socioeconomic and political systems modeled after those of the United States.
More than 90% of the population are indigenous members of sixteen different tribes. Migration
from neighboring countries is a small but growing segment of the population. Approximately 40%
of the population resides in urban areas, with over one half of these living in or around the capital
city of Monrovia. In 1980, after a coup, government leadership passed to indigenous peoples.

The country experienced economic growth in the 1960s and the 1970s. However, the
combination of political uncertainty after the 1980 coup, a worldwide decline in the commodities
exported by Liberia, and the withdrawal of financial support by the World Bank, IMF and United
States resulted in very difficult economic conditions. A long lasting civil war ensued, creating even
worse conditions for the population. Small manufacturing activity has declined in the past 20
years and agricultural production has become the main economic activity, occupying over 70% of
the population in the production of food crops like rice and cash crops like cocoa and coffee. The
largest single employer is the government. The jobs crisis has been aggravated by the
demobilization of the armies and militias after the civil war.

Monrovia

Monrovia is a city with a permanent population of around 600,000. Due to the insecurity of the
civil war, however, probably as many as twice that number currently reside in the urban area of
Monrovia. That area is around 50,000 acres, and within it lies a mangrove swamp or wetland of
some 15,000 to 20,000 acres — a nearly perfect breeding ground for mosquitoes, and malaria.

Most of Monrovia’s people live close to these wetlands and the rain forests that surround the city.
An additional 2,000 acres of swamp land surrounds the outlying area, with all these additional
breeding grounds lying within 1.2 miles of the city, well within the flying range of the anopheles
mosquito. It is akin to the situation in Florida, Louisiana, Mississippi and other southern US states
— except that those states are no longer by malaria.

In order for human populations to live healthily in the region, it is therefore vital that mosquito and
malaria abatement measures be taken and maintained. A 1975 monitoring survey counted 12.3
mosquitoes per room in a Monrovia suburb. This compares with a Nigerian standard for public
health that requires spraying with a finding of one mosquito per room.

The satellite image map (see title page) of Monrovia shows the unusual situation of the city. The
red dot to the northwest is about 10 miles from the red dot in the southeast. This area comprises
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about 50,000 acres, with a clearly visible swamp in the middle of the city. Coupled with a warm,
wet tropical climate, this makes Monrovia one of the world’s leading cities for the incidence of
malaria, which accounts for well over 50% of all disease in the city. However, with available
modern technologies, there is no reason that this situation needs to continue.

The Malaria Crisis in Monrovia

Malaria is endemic to Liberia, including the greater Monrovia district. The condition is said to be
autochthonous because indigenous malaria acquired by mosquito transmission is a regular
occurrence. In Monrovia, the incidence of malaria is of epidemic proportions. Some in the medical
community believe malaria infects 100% of the adult population. The risk of exposure is
inescapable. Between 90% and 100% of the population is exposed on a continuous basis.

The most common malaria parasite is P. falciparum, present in over 90% of the cases.
Unfortunately, of the four species of human malaria, P. falciparum has the more severe
symptoms and is more often fatal. It attains optimal development in the high temperatures and
moist climates common to West Africa and Southeast Asia. Worse, this parasite is resistant to
chloroquine, the most widely used low cost medicine for malaria treatment.

There have been many studies in Liberia since the early 1950s all showing the seriousness of the
malaria crisis. Malariametric surveys since 1951 have continually shown at least mesoendemic
conditions in Monrovia and hyperendemic conditions in the rest of Liberia. In 1988, research
reported that one half of the population of Liberia was infected with the parasite, including one-
third of all infants and over one-half of all children. Other studies have shown that, in Monrovia
and its suburbs, at least one third of the population carries the disease, including one fourth of all
infants and more than one third of young children. This means that even non-infected mosquitoes
have a 1 in 3 chance of picking up malaria parasites and infecting the next person they bite.

A nationwide children’s health survey, conducted between February and July of 1986, found that
one of every two children had had fever during the four week period prior to the survey. In 67% of
the cases, the child was between twelve and seventeen months old. A 1988-89 report showed
that the greatest number of pediatric hospitalization cases were for malaria. In 1984 it was
reported that 144 out of 1,000 infants would die before their first birthday and that 220 would die
before reaching age five. That is, more than one in every five newborn children is dying before
reaching age five.

Pregnant women with low levels of immunity have a higher incidence of contracting the disease,
and many die. Placental parasitemia causes not only lower birth weights, but entire lives of
increased susceptibility to illness.

The rate of infection in Monrovia may be even higher than for Liberia as a whole, with hospitals
and clinics reporting that more than 50% of the patients are infected by malaria. Monrovia has a
very high incidence of malaria because conditions are very favorable for mosquitoes to breed,
there is a very high prevalence of malaria in the human population, and no efforts were under-
taken to control the situation for over 20 years, because of a public finance crisis and civil war.

The goals of the Program are set out in the first section of this paper. They bear repeating. The
over-arching goals of the Monrovia Mosquito / Malaria Control plan are to:
1. Reduce the mortality rate of children, especially at-risk children under five years of age.
2. Reduce the morbidity rate among the population, including at-risk groups such as
pregnant women.
3. Slow malaria transmission through interventions to decrease mosquito populations.
4. Reduce the malaria parasites in both mosquito and human populations to lower the risk
of rapid re-infection.
Short-terms goals are to:
1. Establish the capacity to implement an efficient program for mosquito and malaria control
in Monrovia.
2. Secure funding to establish the Program, and set up procedures to have ongoing funding
for full implementation of the Program.
3. Set up data collection and analysis so that the Program has a baseline dataset and has
ways to measure progress during implementation.
The long-term goals are:
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1. First and foremost, to maintain a favorable reduction in the incidence of malaria in
Monrovia on a permanent basis.

2. To build a long-run capacity to maintain an efficient program for mosquito and malaria
control using the best of entomological and medical science for successful control of
mosquitoes and malaria in Monrovia in perpetuity.

3. To have the understanding and capacity to replicate a successful Monrovia program in
other parts of Liberia, and also in other parts of Africa.

The Monrovia Mosquito/Malaria Abatement Program aims to do everything that is possible to
achieve success, working in a comprehensive and holistic manner.

Program costs and benefits
The aggregate program costs are projected at $28 million over a five year period.

Program Cost
In thousand dollars ($ 000) Year1| Year2| Year3| Year4| Year5| 5Yr total
FUNDING 8,000 5,000| 5,000/ 5,000| 5,000 28,000

The Program aims to reduce the incidence of malaria in Monrovia during this period to less than
10% of current levels at the start of the Program. In order to measure this in an objective way the
Program will establish at the outset a baseline of malaria infection data using data that are
available within the units of the Liberian health sector (clinics, hospitals, etc) and will then monitor
these data on an ongoing basis for the duration of the Program. Currently available data show
that more than 50% of hospital patients in Liberia are infected with malaria.

Out of a population of 1 million, perhaps as many as 4,000 children a year die before age 5, many
of the deaths associated with malaria. The Program will reduce these deaths by as much as a
half. Morbidity in the general adult population will be reduced. All these health benefits have a
major impact on Monrovia's potential for economic progress. The value is substantial, albeit
difficult to quantify.

It is difficult to project the progress of the Program because of the many variables involved. The
aggregate goal of reducing the incidence of malaria by 90% is entirely possible with a
comprehensive approach over a long time.

MOSQUITO CONTROL

Program overview

The starting point for an effective campaign against malaria is the initiation of a quality mosquito
abatement and control program.

Destroying the vector can be achieved through aerial spraying of approved chemicals, urban
fogging, water drain and sewer clean-outs, periodic changes in chemical use, indoor residual
spraying, and the application of emerging new methods of eradication. Over the years, many
alternative methods for mosquito eradication have been studied, including physical controls such
as source eradication involving nationwide clean-up projects and improved drainage systems.
Other methods that can be employed include Indoor Residual Spraying (IRS), ground hot fogging
and ultra low volume (ULV) spraying. A continual search for the best combination of methods will
be an ongoing Program priority.

The Program plans to use modern mosquito control techniques that make use of insecticides and
a variety of delivery systems, depending on the terrain and local circumstances. There are
several systems that may be used, including aerial spraying, ground fogging from vehicles, hand
spraying in confined areas and interior residual spraying. The most efficient system for the
conditions will always be employed in determining which insecticides and methods to use. Cost
analysis and projections for the Program suggest that a combination of methods will be the most
cost effective depending on both the physical structures and terrain and the response to
interventions by both mosquitoes as the vector and the malaria parasite within the human host.
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The effectiveness of spraying depends on many variables, but it can be anticipated that there will
be over 80% kill of mosquitoes in the first weeks of operation. While this is very important, it is not
sufficient for enduring success. A mosquito population will reestablish itself very quickly, if the
environmental conditions are favorable, and the malaria vector will return to a dangerous status
very rapidly unless the program addresses all the relevant issues.

Specially designed aircraft that are able to fly safely at low altitudes will be used. Several hundred
of these aircraft are routinely used in the United States for crop spraying and insect control. They
will be equipped for the Monrovia work with modern spray systems that make it possible to use
an especially low spray density with ultra fine droplets (about 50 micron) that are highly effective
against airborne mosquitoes.

Community involvement in the program can be very valuable, both for doing the work associated
with insecticide spraying and in helping to eliminate breeding places for mosquitoes. This is a
useful part of a comprehensive effective program. Breeding places can also be treated with
larvacides to kill the larvae before they grow into adult mosquitoes.

The project will have the capacity to employ various forms of ground spraying using methods.
There will be exterior spraying as well as interior residual spraying (IRS).

The method chosen will always be the one that is most suited to the conditions. For example,
while mosquitoes in the mangrove swamp will be killed through aerial spraying, ground fogging
from vehicles will be used along urban roads.
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Hand carried spray units will be deployed in areas not accessible by vehicle.

Mosquitoes have the ability to reestablish themselves very quickly. Therefore, ongoing operations
are needed to kill any remaining mosquitoes and reduce the mosquito vector to insignificance,
and then keep it under control at a very low level. Fast data analysis is critical, with action
interventions modified to get maximum impact under rapidly changing conditions. For example:
though mosquitoes are totally eliminated for a time, there is the potential for a rapid reemergence
of the mosquito population because eggs that are in the environment can emerge in the future to
become a new vector threat, unless they too are eliminated. The goal of the Program must be to
maintain an unfavorable environment for the mosquito throughout its life cycle and in perpetuity.
This is a challenge in Monrovia, where very favorable mosquito breeding grounds are
everywhere, unless there is ongoing aggressive intervention.

The Program’s performance will depend on carrying out all the operations needed and in the
manner required. Ongoing analysis of the entomological situation will be conducted, so that the
operations are scientifically sound and as cost-effective as possible. Care must be taken to avoid
building insecticide resistance; this can be done by using a range of chemicals, rather than a
single one.

Chemicals: toxicity and environmental considerations

Chemicals and methods used in this project will be very low in mammalian toxicity and
environmentally safe. The chemicals will be alternated, to safeguard against the possibility of
resistance build-up. A list of possible chemicals to be used is in the appendix.

Ultra low volume (ULV) insecticide application methods pose no environmental hazard. The
concentrations of insecticide that are used to kill the mosquitoes are NOT toxic to either humans
or animals. The concentration of chemicals used for mosquito control is vastly lower than what is
needed for effective use of chemicals in agriculture. The spray is very fine and a small amount of
insecticide treats a very large area. In the case of aerial spraying for mosquito control, the spray
path may be 1,000 feet wide compared to perhaps only 60 feet in a typical agricultural crop
spraying program.

The ULV insecticide application to control mosquitoes should not be confused by use of
chemicals to control some major agricultural pests in the past that resulted in build up of pesticide
in the environment.

The abatement process will start with the application of an ultra low volume adulticide (such as
Dibrom) at a rate of % ounce per acre, to knock adult mosquitoes out of the air and dramatically
reduce their populations. This spraying will be repeated as necessary, with chemical strength and
frequency of application determined by the entomologists. The spraying will take between two
and four days for each application, depending on the conditions.

Mosquito control will include, in addition to the adulticide applications, the use of a larvacide (such
as Bacillus thuringiensis) to eradicate the upcoming broods before they hatch. The need for and
quantity of additional spraying will be determined analyzing entomological data about the impact
of the program and the status of the mosquito population. Concurrent with aerial spraying
schedules, a ground fogging process will be initiated. This is most appropriate in built-up urban
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areas where there is vehicle access. A standard pick-up truck equipped with modern spraying
equipment will be used to fog urban areas with a suitable adulticide, as needed.

Also concurrently, the program will spray city storm drains, sewer pipes and water storage areas
to eliminate breeding adults and larvae.

Indoor residual spraying (IRS) will be conducted in areas considered most susceptible to intense
mosquito attacks. Experts will determine which insecticide should be used on the basis of wall
surface types (such as cinderblock, painted wood, etc.) and other considerations. It is hoped that
DDT will be allowed for IRS application since it is very efficient, and in this use, very safe both for
humans, mammals and the environment.

Field test information will be gathered and the collected data analyzed on a continuing basis. The
feedback about entomological data is a critical dimension of the Program. Data about the
mosquito population, as well as the malaria/parasite/human host, will be collected. Monthly
review will correlate results with application rates and methods. The entomologist will confirm
larval and mosquito counts, insecticide effectiveness, and environmental impact data regarding
the abatement program.

Biological controls, especially aquatic and water fowl, are in accord with and aligned with long-
term ecological and environmental philosophies. Introduction of fish that eat mosquito larvae
(guppies) into the Monrovia swamps would be redundant, as they are already abundant in the
area. However, studies should be made as to the enhancement of these existing fish populations,
and they must be protected during the subsequent mosquito control project.

With an epidemic state of malaria and a very large expanse of swamp area and no easy surface
accessibility to prime breeding sites, it is best to attack the mosquito vector by aerial spraying with
insecticides. A powerful knockdown strike can be executed at the onset of the program and it is
expected that there will be an immediate kill in excess of 80%. But it is also likely that the
population will quickly rebuild and ongoing strikes will be needed to achieve a sustained reduced
mosquito population.

More about the mosquito as a malaria vector

The female anopheles mosquito carries and transmits the malarial parasite during blood feeding
at the adult sexual stages. The mosquito is an uninterrupted individual feeder and is
predominantly a night biting insect. This suggests that substantial protection against the mosquito
and malaria can be obtained by use of interventions that focus on the house and sleeping
arrangements. Interior residual spraying (IRS) using, for example, DDT, has the benefit of killing
mosquitoes and serving as a repellent, and modern long lasting insecticide impregnated bednets
also kill and repel mosquitoes and certainly reduce the impact of the vector in the house
environment. All interventions that reduce mosquito bites are valuable and should be integrated
into the overall Program.

The anopheles mosquito lays eggs that hatch in shallow, warm, slow moving or relatively still
water. Any site that holds rain water or permanent standing water for one week or more is ideally
suited for breeding. In the context of Liberia and particularly Monrovia, nature could not have
invented a more desirable environment for the mosquito to thrive.

The gestation period is approximately twenty to twenty-one days. In dry conditions, eggs may last
up to five years, waiting for water to trigger the larval and pupal stages. One report concluded
that, in an area the size of a football field, over one million eggs can be found. The number of
mosquitoes in relation to the number of human targets is overwhelming.

It has been reported for many years, at least since the early 1950s, that the Liberian mosquito
population includes Anopheles melas, a salt water breeding malaria vector. This vector is present
in large numbers within about 2 miles of salt water. This is especially true during the dry season.
This mosquito, as well as the An. gambaie, is known to feed as readily outdoors as indoors. The
breeding of An. melas in salt water makes the mangrove swamps and tidal marshes in Monrovia
critical for successful mosquito and malaria control. The inaccessibility of these areas makes
aerial application of larvacides indispensable in any malaria/mosquito control operations.

There are two peak seasons for the transmission of malaria for Monrovia and Liberia as a whole.
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One is July through August and the other October through November. The control problem is
aggravated in Liberia because of the year-long tropical climate that allows different populations of
mosquitoes to be in different stages of their life cycle at any and all times of the year.

Mosquito broods may peak during any season and the vector's ability to strike is continuous,
chronic, and acute.

To add to the challenge, malaria can be imported into the control area. An adult mosquito riding
on slight breezes can travel up to fifty miles from its point of origin. People carrying malaria can
migrate into the area, bringing with them new parasites to add to the vector's source of infected
hosts. The combination of many factors makes the malaria situation an epidemic by any
standard, and the situation will be resolved only by all-out intervention.

It is also worth noting that the An. melas is an extremely efficient vector of filariasis or
elephantiasis. While the goal of this project isn’'t control of filariasis, control of the mosquito will
certainly have a positive impact on the incidence of this terrible, disfiguring disease.

MALARIA PARASITE CONTROL

Program overview

The reduction in mosquito population is only one step in the process of stopping malaria. The
long term success of the program depends on control of both the mosquito and the parasite. If
there is a small population of mosquitoes and a strong population of parasites in the host
bloodstreams, then the malaria crisis will be unending, but if there can be both a low population of
mosquitoes and a low population of infected hosts, then a low incidence of malaria can be
achieved and sustained.

Reducing the malaria parasite population

A malaria-infected human population is a vast reservoir for malaria parasites, and these have to
be systematically eliminated. The process of removing the parasite from the human population is
long, but important. If the parasite exists in the human host, the mosquito will find it and act as a
vector to move it to others. The challenge is to remove the vector and the parasite, so that the
population does not easily become reinfected. Mosquitoes that feed off humans with no malaria
parasites do not transfer malaria to the next person, but if there is a large parasite-infected host
population, any mosquitoes that exist will rapidly reinfect the population.

Reduction in the incidence of malaria will take time. A lot of progress can be made if a
comprehensive program is implemented for several years. However, malaria will return rapidly
when mosquito control stops and the mosquito population gets reestablished, such as when the
medical profession stops addressing the need for medication to control the parasite. There must
therefore be a long-term program to ensure that the benefits are ongoing.

Of course, one of those benefits will be healthy students, who can attend school and learn to
become highly productive members of society. Another is families that no longer have to spend
disproportionate parts of their income on treating diseases — and a healthy workforce that is able
to work to the full extent of its ability, earning wages, buying goods and services, and paying
taxes, to build an ever-stronger community and nation. That, in turn, will bring about modern
housing, with window screens and other features that will further prevent malaria.

The Monrovia project will thus also help with ensuring affordable access to medication required to
reduce the prevalence of the malaria parasite in the population. It will also encourage the use of
long lasting insecticide impregnated bed-nets, at least as an interim measure while mosquitoes
and malaria remain endemic.

Anti-malarial interventions

There has to be aggressive use of effective anti-malarial medications as well as vector control.
Reduction of the malaria parasite in the human host is a key to long term success. When the
malaria parasite is under control, the biting of mosquitoes becomes an irritant, but not as much a
danger. The program initiatives to reduce the mosquito as a vector helps to control reinfection
until such time as the parasite is brought under control. The assumption is that mosquito
population can be rapidly reduced, but that it will rapidly reemerge ... while the parasite will take
much longer to disappear from the host, but then can be kept very much under control. The
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program aims to be effective in both areas of intervention.

Use of long lasting impregnated bed-nets

Use of long lasting impregnated bed nets may be very helpful in reducing the transmission of
malaria for two reasons: (1) in the first case merely to reduce the incidence of mosquito bites and
the associated transmission of disease; and, (2) to help keep mosquitoes away from people with
the malaria infection. They cost around $8 to manufacture, and with delivery and storage the
delivered cost will be around $10 each (assuming local and national governments do not impose
duties or taxes on the import and purchase of the nets).
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PROGRAM IMPLEMENTATION

Overview

The implementation naturally falls into three phases: (1) a start up and mobilization phase that
should be completed within one year; (2) an operational phase that lasts for the balance of five
years; and (3) a post Program phase that needs to be ongoing in perpetuity, as in the US. Each
phase is important in itself, but it also sets up the work to be successful in the next phase.

Arrangement of financing

Before anything of significance can be done there must be financing commitments for the first
phase, and indications that there will be ongoing financing available for the subsequent activities.
The source of financing planned is a mix of official relief and development assistance funding
from donor organizations and funding from corporate and private philanthropy and foundations.

Start up and mobilization

Start up and mobilization includes the recruitment of staff, the procurement of equipment and
supplies and the establishment of an operational base in Liberia. It is expected that start up and
mobilization will take up to six months. It cannot start until the program has secure funding
commitments, a broad commitment from Liberian leadership and the community to support it, and
cooperation by all relevant parties to make the program successful.

Staff recruitment and training

The personnel selected must possess a high degree of specialized expertise, combined with a
thorough knowledge of the pesticides used, insects to be controlled, and the many factors
affecting the efficiency of the applications.

Pilots chosen should have completed at least 6,000 hours of low-level flying, with one half of the
hours concentrated in agricultural flying. The professionalism of these individuals cannot be
overemphasized. Aerial application is a profession more pest-control oriented than aviation
oriented, and pilots must be highly skilled to do the job properly, while avoiding accidents.

A highly qualified entomologist is a key person on the team, to ensure that the work is not only
done, but the results needed are achieved. Similarly expertise in medical matters will be part of
the team, so that malaria reduction goals are achieved.

Equipment

The program advisers will select and procure aircraft, spraying equipment, mixing equipment,
cold fogging equipment, qualified personnel, monitoring systems, and maintenance and logistics
management.

The aircraft used in this operation will be imported from the United States. These aircraft are
production spraying aircraft specifically equipped for this work. Two aircraft will give needed
flexibility, especially during the start-up phase in Monrovia, but as the process expands additional
aircraft will be needed. The contractor will select, purchase and maintain the aircraft.

Operational base

An efficient operational base is important. There is a need for offices and secure storage facilities
for the chemicals and operational equipment, including the aircraft. Monrovia is fortunate to have
Spriggs Payne Airport close to the center of Monrovia. This is an airport designed for very small
aircraft and general aviation, with a physical infrastructure that is very suitable for both the aerial
operations and all on-the-ground operations being planned. The facilities will need some
upgrading to provide suitable space for the staff and secure storage for supplies and equipment.

Data collection and analysis

Entomological surveys will be used right at the start of the program to establish which breeding
areas in the Monrovian swamps are being used by the various malaria vectors, so that the best
control methods are applied. This is critical because the Monrovian swamps are fed by fresh
ground waters in the more inland areas and by the sea closer to the Atlantic. The estuary areas
present an especially complex situation as far as the breeding grounds are concerned. This will
be carried out by insect trapping and identification in the affected areas. .
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Available information about malaria and the human population must also be surveyed, to
establish a base for programming interventions that will reduce the existence of the parasite.

Data collection and analysis is the key to success of the total program. The science of the
mosquito and the malaria parasite needs to be respected and data used continuously, so that
program activities produce useful results.

Existing Liberian organizations will be asked to cooperate on this, including clinics and hospitals,
schools and universities, and laboratories such as the Red Cross Blood Bank and Liberian
Institute of Research.

Cooperation with the government
There will cooperation with the government at many levels. Some of the government entities
concerned include:

1. (primarily) the Ministry of Health and Social Welfare, Central Directorate, Communicable
Disease Control Division,

2. with coordination involving the Ministries responsible for Education, Agriculture, Water
and Sewer Corporation, Lands and Mines, Ministry of Planning, and the Civil Aviation
Administration of the Ministry of Transportation,

3. expert guidance by the Director of the Malaria Control Division of the Ministry of Health
and Social Welfare, and

4. entities of the public health service, who will monitor program progress

Program Activities

The program will operate as an integrated whole, with each department working to the best of its
ability within its realm of expertise, but in cooperation with all departments so that the outcome is
the best possible.

Flight operations

Flight operations is concerned with everything to do with aerial dimensions of the work, including
performance and safety. Safety not only relates to flying, but also to the use of chemicals and the
impact on the environment and the human population.

Mechanized ground operations
Mechanized operations is concerned with everything to do with the mechanical delivery of
insecticide and vector control.

Maintenance and inventory control
Support for operations is provided by a skilled maintenance team and an inventory and logistics
team that is responsible for provisioning the program.

Manual application teams

A program unit is responsible for all the work associated with the recruitment, training and
operational supervision of people undertaking manual applications. Manual applications includes
the use of Interior Residual Spraying (IRS). This work will include cooperation with local groups
that are interested in and capable of taking responsibility for local area activities.

Data collection

A data collection unit is responsible for activities associated with both entomological and medical
data needed to measure Program progress. The unit will coordinate with existing organizations
that are already collecting and using the needed data, as well as organizing to collect additional
data that will be required. The unit will also ensure that the data are reliable and can be used
responsibly by the Program.

Data analysis

A data analysis unit is responsible for the analysis of data and the drawing of conclusions needed
to operate the program in the most effective way. The unit has a very important responsibility and
will draw on expertise not only within the program team, but also within the professional
community and the research and academic institutions in Liberia, as well as internationally.
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Feedback and operational planning

Feedback and operational planning is the key to ongoing program optimization. Things that work
will be replicated, and things that do not work changed. The results of data analysis will drive the
planning, so that ongoing results are good.

Financial control, monitoring and evaluation
From the start, the Program will implement a strong framework for financial management and
control, to maintain focus on proper use of funds and value derived from the program activities.

Training

Training is going to be a very high priority for the program. Initially the training will focus on staff
needed for the immediate program activities. It will subsequently move more and more to
establishing a complete cadre of well trained staff, to continue operations in perpetuity.

Public relations and communications

The program will establish a public presence as fast as possible, so that the population and
leadership of the country and communities know what the program is trying to do and how they
can help. The program will encourage active feedback from the community about the program
and its performance.

Security
It is hoped that personal security will not be a serious issue, but to the extent that it becomes an
issue, the program will take aggressive measures to ensure that the program staff are safe.

Financial control, data analysis and management

The need for excellent financial control, data analysis and management is recognized as a
Program imperative. This will be achieved by the application of basic principles and procedures
for accounting, and the use of both financial and operational data for timely, almost real-time,
performance analysis. Data collection is a substantial component of the Program efforts, since
both the mosquito and the malaria parasite are complex organisms that require the application of
good science if success is to be achieved. Excellence in management will be achieved using
qualified and experienced staff who have a commitment to the success of the Program.

Public information and communications

The program will engage in a broad-based education and information campaign regarding all
aspects of the program and the malaria problem. This will include education about source
eradication and personal precautions and prevention techniques. Of particular value will be the
program advisers' working knowledge of chemicals being used in the program. The public needs
to have good information regarding the chemicals being used, the precautions being taken to
avoid undesirable side effects, and the results being achieved through use of these chemicals.

The program will support a range of monitoring activities to ensure successful program
performance and public safety.

The success of a field testing and assessment activity depends to a large extent on the people
doing the work, and it is planned that the Program advisers will train local workers to do the
needed work, including sample extraction and chemical handling.

The public information and communications program will involve all segments of Monrovia
society, including the government and civil society organizations. All media dimensions will be
used including local radio, newspapers, magazines and television, to communicate the purpose
of the program and what individual citizens, parents, school children, teachers and public officials
can do to help make the program successful.

The public information and communication messages will encourage the following:

» Cleaning up neighborhoods, so that there are no breeding places for mosquitoes,
» Cooperation with the program personnel to facilitate their work,

»  Getting medical attention,

» Living in mosquito-free, well-screened areas,

» Sleeping with the protection of mosquito netting,

»  Wearing appropriate clothing during night hours,

* Applying insect repellent on the body, and
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» Correct spraying of insect pesticides in living and working areas.

Training
A fundamental objective of the Monrovia Mosquito/Malaria Control Program in Liberia is for it to
be sustainable in the long run. One part of this is to “Liberianize” the work and workforce. This
requires very specific training, which will be done in cooperation with the educational and training
establishments of the Liberian community, including the government authorities and educational
institutions.

The training and qualifying of Liberians will be necessary to convert the national project to a self-
sustaining, internalized, long-lasting program. All types of training should be possible, depending
on the people involved and the aim of the training. The goal is to have local people do as much
as possible and at the same time maintain the very highest standards in all dimensions, including
scientifically, socially and operationally.

Local labor

There are many challenges in the labor and employment sector, arising from years of civil war
and a deterioration of the economy and the educational system. There is a high rate of
unemployment and a low level of education. In addition there are many young people who have
been dismissed from military units and are in need of work and training.

The Monrovia Mosquito/Malaria Abatement Program should be used to help address these
problems in the most efficient way possible. The training of youth — so that they become engaged
in the process of cleaning up the environment and eliminating mosquito breeding places — is one
area of useful activity. Many can also be trained to carry out other important functions in a
productive organization.

Scientific, medical and other professionals

The effectiveness of the program depends on the decisions that are made on a continuing basis
about operations. Many scientific, medical and operational matters require a full and practical
understanding of the issues involved and how they interact. The success of the program depends
on having a cadre of professionals that can help with making the best possible decisions.

The professional staff should be as good as it can be, and initially this will be a mix of Liberian
and international personnel. The goal is to maintain excellence and build to a fully Liberian team.
This requires training and the opportunity to gain experience and responsibility. It applies to all
areas of operations of the program.

It includes, inter alia, the air operations. At least two Liberian pilots, as well as some key Liberian
managers, will need to attend an aerial application school in the United States. This training will
provide instruction on flight techniques, pesticide use and safety, toxicology, insect identification,
and operational management.

Government training programs

The government has a challenge to educate Liberians at all levels of the education system. The
program will cooperate with the government in this area, and especially in helping to build bridges
between education and productive, valuable employment. The program for mosquito/malaria
abatement has major social value, which also must translate into economic progress.

Post Program Activities

The success of the Monrovia Mosquito/Malaria Control Program will be best assessed in twenty
years. No matter how many mosquitoes are killed during the 5 year program period, and no
matter how many people are treated and improve their health during this time, the enduring value
will have been wasted if in twenty years there is little or nothing to show for the effort.

All the available information shows that a successful outcome from Mosquito/Malaria control
requires ongoing monitoring and timely continuing interventions. Accordingly, it is very important
that there are structures in place in perpetuity, so that this monitoring is done and the intervention
capacity is available.

Part of the program activity is designed to help set up the institutional structures and systems, so
that everything needed for ongoing success is in place, including arrangements to ensure that
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there will be ongoing funding.

Constraints and Possible Problems

Low level of education in the country

As far back as 1980, the National Socioeconomic Development Plan set goals in its compulsory
education system for universal education by the year 2000. The educational levels consist of
primary, secondary and adult post-secondary. Unfortunately, only 46% of the total Liberian school
age population attends: 57% of school age males and 34% of the females. Obviously, the goals
will not be attained even at the primary level. It is estimated that only 34% of the males and 17%
of the females over the age of ten in Liberia are literate in English, the official national language.

The low level of education is a major national problem in Liberia, and will be addressed by the
new administration to the extent possible with available funding. The economic value of education
is enhanced when the children are healthy and full of energy. The Monrovia Mosquito/Malaria
Control Program is central to making children more healthy.

Lack of jobs

The economy of Liberia is floundering as a result of more than 20 years of stagnation and civil
war. The country has rich resources, but has not had much benefit from these resources for a
long time. The country needs a lot of economic initiatives in order to change the prevailing
economic situation and create jobs.

Malaria is a powerful disincentive to investment and to development success. The story of the
building of the Panama Canal is an example from history. There were at least three unsuccessful
attempts to build the Panama Canal before it was eventually built. Tropical diseases, mainly
malaria, were the critical problem that made initial construction impossible.

Investment in the Monrovia Mosquito/Malaria Control Project is a creator of jobs, as well a creator
of important socio-economic value. That, in turn, will improve the productivity of the labor force
and the economy as a whole.

Lack of money

Money is a problem, but money should not be a problem. The financial and economic value of the
Monrovia Mosquito/Malaria Control Program justifies the allocation of financial resources to make
it successful. Furthermore, the ongoing importance of maintaining a low level of malaria incidence
in the country should make ongoing support for the program an imperative of the government, the
society and the financial decision makers.

Lack of government commitment

A lack of government commitment would be a constraint, but the socio-economic and political
benefits to be derived from a successful implementation of this project are significant. Under the
new administration in Liberia, it is anticipated that there will, in fact, be a very high degree of
support and commitment. It is recognized, however, that the government has many major
priorities and will have limited resources to satisfy all the demands it is faced with.

Lack of community interest and participation

A lack of community interest and participation is to be expected initially. There have been
decades of ineffective governance and development assistance, and the population has reason
to be skeptical. Accordingly the Monrovia Mosquito/Malaria Control Program will need to
undertake a major public awareness initiative and prove itself by good performance and results.

In addition, the program has been designed so that well respected institutions in the community
are involved with the program, including the churches, the clinics, and the schools and
universities.

Liberia Malaria Control Project 0602200dt.odt Page 23
Printed on Feb 24, 2006 at 12:13:58 PM



ORGANIZATION AND FINANCE
ORGANIZATION AND MANAGEMENT

Organization

The program will be implemented by an organization that is legally established in Liberia. The
form of organization will be similar to a not-for-profit corporation and will be authorized to engage
in a public-private partnership to arrange financing and carry out the program. Arrangements can
be made so that the program is organized in ways that satisfy any special requirements of various
funding organizations.

The project will be implemented in a manner that integrates knowledge of the mosquito
population and the community’s health status with the day-to-day operational program. The
program organization reflects this need. The program organization will be structured so that there
are clear lines of responsibility and functional departments to provide all the services needed for
success. These include an operations unit, an entomological unit, a medical unit and a financial
controllership unit.

The operations unit will be responsible for all equipment, all aerial operations, all ground
application of chemicals, all storage of equipment and supplies, and all logistics. It will also
facilitate practical training, so that a productive Liberian staffed operations unit will emerge for
long term sustainability.

An entomological unit will be responsible for all aspects of the scientific analysis of the mosquito
in the context of the program's operational needs, and to satisfy program goals. This department
will coordinate with outside organizations as needed, including the scientific community in Liberia,
and especially the experts at Cuttington College.

A medical unit will address all the issues of malaria, including assessing the program's
performance and progress in reducing the incidence of malaria. This will be done in cooperation
with units of the Ministry of Health, including local health clinics and hospitals where many
morbidity statistics originate.

A financial controllership unit will also be established, so that the financial affairs of the program
are well managed and there is performance accountability and good stewardship of Program
resources. The program will measure progress in both operational and financial terms, and relate
this to the economic benefit being derived in the local economy as a result of the improved health
environment.

Management

General management

A strong general management team needs to be in charge of and responsible for all aspects of
the program. The team must have expertise in all the functional areas that impact Program
outcomes, including technical operations (both ground and air), entomology, medical science,
training and management accountancy. The key positions are:

» General Manager

* Financial controller

* Manager — Air operations

» Manager — Ground operations

* Manager — Engineering and maintenance

* Manager — Entomological science

» Manager — Medical science

e Manager — Training

» Manager — Community Programs

» Manager — Promotion and Public Relations

A strategy of training professional Liberians to take on all the senior management responsibilities
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will be implemented from the start of the Program. The training will be practical and oriented to
building a competent effective team to run the Program successfully into the future. The changes
in the staffing structure are reflected in the staffing tables in the Attachments.

The organization of the Program reflects the need for management expertise and management
responsibility. The management information (see below) used by the Program is organized in part
to provide for routine reports according to the principles of responsibility accounting.

Functional areas

The Program is organized into functional areas which need to have qualified and experienced
professionals who are fully capable of doing the work that needs to be done and also to train local
staff to take critical responsibility. The staff within a functional unit have clear responsibility for the
activities within the function. Each member of the team must good at his or her own work, but
also needs to integrate that work with that of the other functional departments. The success of the
program depends on all the functions doing the work that is needed. Feedback between the
departments is critical.

Liberianization
The Program is deeply and broadly committed to “Liberianization” and Program sustainability.
This will be actively supported through training and development of staff at all levels.

Using management information for decision making and control

The Program will make extensive use of management information for decision making and
control. Management information has characteristics that are different from simple accounting or
economic data; it is information that is the most suited to optimizing the decisions that need to be
made for day to day operations and the long term.

Operational cost effectiveness modelling

The cost effectiveness of the Program depends on making good operational decisions on a
continuing basis. This requires cost information and results information to be collected and used
in an operational modelling framework. This was done as part of the initial Program design, but
without very good information. Though malaria control programs have been implemented for
many years, there is almost no accessible cost and management information about these
programmes and what is the relationship between the costs and the results.

The cost effectiveness modelling suggests that ULV aerial spraying is the lowest cost way of
reducing the mosquito population, that DDT and Interior Residual Spraying (IRS) is the lowest
cost way of reducing mosquito bites inside a residence and that a prevalence level of the malaria
parasite in host population blood is another critical factor for sustained success.

The cost of chemicals and salary costs are the two biggest cost elements. Larvaciding is the most
expensive chemical treatment, and DDT perhaps the most cost effective. The banning of DDT by
the Environmental Protection Agency in the USA in he 1970s may, in retrospect, be one of the
most costly decisions ever in terms of human life and the cost effectiveness of malaria control.
Salary costs will be high as long as the program needs many international staff, and other
professional staff that command international scale salaries.

Data collection and analysis

Teams of local staff will collect data about mosquito populations and the response of those
populations to various treatment regimes. These data will be analyzed on a continuous basis, so
as to feed into the spray campaign planning. Teams of local staff will also collect data concerning
the prevalence of the mosquito parasite in the human population. This will be done mainly at
hospitals and clinics, but it will also be done by sampling people who are not currently going to
either the hospitals or clinics.

Transparency and accountability

The program will have excellence in accountancy as the foundation for transparency and
accountability. Critical data that are used for operational decisions will be made available in a web
accessible database so that progress of the Program can be easily monitored by all interested
stakeholders and performance objectively assessed. Modern information technology will be used
with content optimized for management and oversight purposes. Monitoring and evaluation will be
done as an integrated part of the operational and management processes, so that costs can be
related to results. Every month, managers and staff will provide internal management information
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that relates entomological and medical data with the operational activities and operational costs.
This will be an ongoing process that, inter alia, aims to get the best results from scarce funding
resources.

Monitoring and evaluation

The Program is open to independent professional monitoring and evaluation by concerned
stakeholders. This external monitoring and evaluation is transparency in practice. It does not form
a part of the internal Program management information system used for Program decision
making and control.

Internal assessment of performance

The success of the program will be assessed internally on a continuous basis and the results will
be easily accessible by stakeholders. The impact of all the operations are measured in a very
timely way so that critical decisions about ongoing operations can be made based on feedback
from very recent activities and their latest impact.

For the mosquito control activities, the Program managers need to know almost in real time how
the population of mosquitoes is responding to various spray interventions. Mosquito population
information needs to be collected from many locations, recorded in a suitable information system,
and tracked to understand cause and effect, and the next decisions that need to be made. This is
part entomology and part operations research or management science.

A different set of information is needed for the management of an Interior Residual Spraying
(IRS) activity. An inventory of buildings is needed, together with a record of the activities
undertaken in connection with the building and the impact of the interventions on the mosquitoes
and the building occupants. This information needs to be at the right level of detail and easy to
manage and use.

The accounting information must also be organized for use in the management information mode.
This provides both information to help with decision making about Program activities, and also
feedback that ensures that fund flows are fully accounted for.

Cooperation with Tr-Ac-Net
The Transparency and Accountability Network (Tr-Ac-Net) is experienced in management
science and will advise as needed to facilitate the design and implementation of suitable
management information systems and processes, and will also provide a web enabled database
environment for the storage and analysis of this information by all stakeholders interested in the
performance of the Program.
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FINANCIAL COSTS

Overview
The financial costs projected for a 5 year program in Monrovia, Liberia are estimated at $28
million. It is projected that the costs for the program will be:

Project Costs for Five Years
In thousand dollars ($ 000)

Year 1 Year2| Year 3| Year4| Year 5| 5Yrtotal
Equipment, durable assets 3,000 500 500 500 500 5,000
Working capital
Operating program 4,000 3,750 3,750| 3,750 3,750 19,000
Community cooperation
Management and admin. 1,000 750 750 750 750 4,000
TOTAL PROJECT COST 8,000 5,000| 5,000/ 5,000/ 5,000 28,000

Start up and mobilization

The Program’s first and most immediate need is for funding for the start up and mobilization
process, including all the preliminary work described in the start up and mobilization section
above.

Capital equipment and working capital

The Program’s capital requirement includes crop spraying aircraft, pick up trucks, air spraying
and ground spraying equipment, storage tanks for chemicals, storage facilities, security
equipment, and office equipment. There are substantial costs associated making the equipment
suitable for use in Africa and for delivery of equipment and supplies to Liberia.

In Liberia there will be a need to upgrade available space so that it is suitable for all Program
activities. While space availability is not likely to be a problem, getting space that is in good
condition after the civil war and economic crisis will be difficult and funds will be needed for
improvements.

Operating costs

The operating costs are estimated to be $19 million over five years. Initially, the operation will
include expatriate staff, but during the course of the program this group will be phased down. The
budget includes funding for training so that this phase-down can be carried out effectively.

The operating costs include chemicals. The cost of chemicals will be kept under constant review
and operations adjusted based on cost and performance considerations. It is to be noted that
DDT, which is a low cost and high performance insecticide and spatial repellant chemical, might
not be permitted because of regulatory mandates. (However, the U.S. Agency for International
Development has recently revised its policies to include DDT as a vital malaria/disease control
intervention; many countries — including Mozambique, South Africa, Swaziland and Zambia — are
using it successfully to control malaria; and many other nations want to do likewise. We therefore
expect that current regulatory restrictions will change, and will adjust accordingly.)

The issue of resistance will also be kept under review and operations adjusted to reflect the
ongoing scientific analysis.

Aerial operations have a high aggregate cost, but in terms of cost-effectiveness, performance of
air operations is extremely low based on almost all metrics, including area covered, per capita of
population and mosquito kill rates. The aerial spraying project will be initiated in the Monrovia
swamp areas. The annual cost of aerial spraying is estimated to be around $2.0 million based on
spraying approximately 50,000 acres about twenty-four times per year. More than 50% of this
annual budget is the cost of chemicals.

Organization and management
A substantial budget has been allocated to the organization and management function. This is
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because the success of the project depends to a very large extent, not only on the effectiveness
of the operations, but on the use of good data for professional analysis and decision making
about operational aspects of the Program.

The program needs a lot of data, and the data should be good and current. Local organizations —
such as hospitals, clinics, schools and universities — can all be used to help collect and analyze
the data, and for this they should be paid appropriately. The payments individually should not be
large, but the aggregate will be considerable, and must be provided for in the financial planning.

The program also needs strong management and control, including accountancy and financial
control, together with transparency and accountability.

In addition, the Program needs to support a training component, so that local staff are able to
learn what is needed to make the entire Program efficient and sustainable.
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FINANCING PLAN

Financing need

The financing plan for the Monrovia Mosquito / Malaria Program is based a total 5-year financial
need of $28 million, with an ongoing requirement to sustain the mosquito and malaria control
estimated at $3 million a year. The funding has three components: (1) initial funding for start up,
mobilization and first year operations of $8 million; (2) further funding for the operations of the
program for a further four years at $5 million a year; and, (3) a funding arrangement so that the
program can operate in perpetuity at an estimated $3 million a year.

The following table shows a possible mix of funding that would support the program. Multiple
sources of funding is desirable, because of the scale of the Program and its to all parts of Liberian
society, as well as to any international visitors to the country.

Financing Plan

In thousand dollars ($ 000)

Year 1| Year2| Year 3| Year4| Year 5| Ongoing/year
Government of Liberia 500 500 500 500 500 500
Multilateral funding agencies | 2,000| 1,000/ 1,000, 1,000 1,000 400
Bilateral funding agencies 5,000/ 2,000 2,000] 2,000/ 2,000 400
Private philanthropic funding | 1,000 800 800 800 800 1,000
Corporate support 400 500 500 500 500 500
Small private contributors 100 200 200 200 200 200
TOTAL 8,000| 5,000| 5,000, 5,000| 5,000 3,000

Many organizations have funded malaria control programs over the years. These have usually
been programs with a single component, and the results have been limited. The Monrovia
Mosquito/Malaria Control Program is multi-dimensional, truly integrated, and based on programs
that have been successful in the past in the United States and Australia.

There has been growing interest in funding malaria control interventions since the UN highlighted
the malaria crisis in the 2005 Millennium Development Goals progress report, for which Professor
Jeffrey Sachs was the principal author. The US Agency for International Development has been
tasked with undertaking malaria control initiatives in Africa, as well as with providing relief and
development assistance to Liberia following the inauguration of Ellen Sirleaf-Johnson as
President of Liberia. The Global Fund for AIDS, Tuberculosis and Malaria (GFATM) includes
among its three components the financing of interventions against the malaria epidemic. WHO
and UNICEF have both had major anti-malaria programs in the past, and both recognize that
malaria is a crisis that must be addressed.

A number of initiatives have already been funded by private corporations in various parts of the
world to combat malaria. These are usually in places where the corporation has operations, and
anti-malaria programs are an important component of their community outreach programs, efforts
to ensure a healthy workforce, healthcare for workers’ families, corporate social responsibility
programs — and ultimately their bottom lines, since healthy workers, families and communities are
better educated and more productive.

African governments are using their own resources, to the extent that they are able, to fund anti-
malaria programs. However, because they are generally poor, the funding is limited and the scale
usually small. Faith-based support for anti-malaria programs is likewise small, but growing, as a
result of being highlighted last year as one of Africa’s most critical problems.
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APPENDIX 1

MANAGEMENT AND STAFF BIOGRAPHIES
Biographies of Some Key Staff

The following are some of the people who are
committed to the success of this initiative and will
form the core of the management team

Delvin Walker

General Manager

Delvin Walker will be the overall manager of the project. He was chief of the science department
at Cuttington College in Liberia prior to the outbreak of the civil war. He has extensive experience
in program management and is a trained entomologist. He has worked with international relief
and development assistance organizations in countries around Africa for many years. He
received a master's degree from California Polytechnic and has other academic training from
other universities.

William Nesler

Operations Manager and Senior Pilot

Bill Nesler is commercial aircraft pilot with over 20,000 hours of flying time, of which 15,000 hours
have been in agricultural pest control operations. He has been chief pilot in charge of 8 airplanes,
9 pilots, 3 mechanics and numerous ground crews. He has been licensed and has worked in
most of the agricultural states in the USA and has lived and worked in Liberia for almost 20 years.
He has experience working with Liberians and an understanding and appreciation of the local
traditions and customs. While living in Liberia, Mr. Nesler and his family suffered from severe
attacks of malaria, giving him a personal understanding of the problem. Mr. Nesler will serve as
the Program’s operations manager.

Jeffrey Widmann

Training Manager and Senior Pilot

Jeffrey Widmann is an experienced aerial applicator and an active and highly regarded flight
instructor, with over thirty years experience, he has provided students with the specific training
necessary to operate the Grumman Agcat safely. He is a retired U.S. military officer with
experience in international flight operations and training and is a Federal Aviation Administration
certified aircraft mechanic. Mr. Widmann will assume the position of training manager and chief
pilot to train selected Liberian pilots in the field of aerial application of pesticides. Mr. Widmann
has lived and worked in Monrovia and is familiar with the customs and culture of the Liberian
people. He has flown commercial flight operations in Liberia and has held a Liberian commercial
pilot certification and work permits.

Peter Burgess

Controller and Management Information Services

Peter Burgess is an accountant with international corporate management experience, and a
consultant for the global relief and development sector. He is the founder and CEO of Tr-Ac-Net
Inc, the Transparency and Accountability Network, which maintains a universally accessible
database for data related to the global relief and development sector. He was a pioneer in using
available IT for management information related to corporate financial control and operations
analysis and has applied it in analysis of socio-economic development performance. During his
corporate career, he was CFO of Continental Seafoods, Inc, a US company that operated a
successful fisheries joint venture in Liberia and around the world during the 1970s. He earned a
double major in engineering and economics at Cambridge University and trained as a chartered
accountant with Coopers and Lybrand in London.

Brian Cain

Chief — Aircraft Maintenance

Brian Cain is a US licensed aircraft mechanic, with an Inspectors Authorization from the FAA. He
has extensive experience in the aerial application of pesticides, having been raised in a family
actively involved in this work. He taught aircraft maintenance at the University of Missouri and
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maintained its fleet of aircraft. Mr. Cain will supervise all aircraft and ground maintenance
operations, as well as take responsibility for the training of Liberian maintenance and ground
operations personnel.

Laura Aragon

Manager - International Logistics and Liaison

Laura Aragon will serve as the America-based specialist for procuring and shipping required
equipment and supplies, including spare parts and chemicals and insecticides. She will be also
function as liaison for communications with groups interested in the Liberian operations. She has
extensive experience and understands the complexities of international logistics. While in the US
Army, she was assigned to the White House as the supply and shipping specialist for
Presidential, Vice Presidential, First Lady and Secret Service travel missions worldwide.

William Horton

Chief Information and Technology Officer

Bill Horton will have responsibility for developing a data management system for the program. He
is trained in information technology and has experience making technology applications work in
harsh environments. His background includes system development and training. He graduated
from Central Texas College and has impressive credentials working with military communications
and network systems.

Robert J. Novak

Entomology Adviser

Robert Novak will ensure that the Program follows rigorous scientific discipline and help to
optimize the activities of the Program to ensure effective operation and good results. He is a
professional scientist affiliated with the University of lllinois at Urbana-Champaign with vast
experience with vector control both in the United States and overseas. He earned his Masters
degree at the University of Utah and PhD at University of lllinois.
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APPENDIX 1A
FRIENDS, ADVISERS AND SUPPORTERS

The following are some of the people who have
shown support for this initiative and other initiatives
that aim to reduce the scourge of malaria in
developing countries.

The Transparency and Accountability Network

The Transparency and Accountability Network (Tr-Ac-Net) is an international organization
committed to using best practice accounting and information and communications technology
(ICT) to to accelerate socio-economic progress and the performance of the international relief and
development sector. Tr-Ac-Net operates a globally accessible database about international relief
and development fund flows and analysis of relief and development performance. Tr-Ac-Net
provides assistance in planning and implementation of relief and development activities, and
support for excellence in management and a framework for transparency and accountability.

Peter Burgess

Founder and CEO of the Tr-Ac-Net organization

Peter Burgess is an accountant with international corporate management experience, and a
consultant for the global relief and development sector. He is the founder and CEO of Tr-Ac-Net
Inc, the Transparency and Accountability Network, which maintains a universally accessible
database for the global relief and development sector. His focus is on management information
for financial control and operational effectiveness. During his corporate career, he was CFO of
Continental Seafoods, Inc, a US company that operated a successful fisheries joint venture in
Liberia and around the world during the 1970s. He did a double major in engineering and
economics at Cambridge University before training as a professional accountant with Coopers
and Lybrand in London.

The Kill Malarial Mosquitoes Now (KMMN) community

The Kill Malarial Mosquitoes Now (KMMN) initiative aims to draw attention of policy makers to the
scourge of malaria in developing countries and the constraints being imposed on using the most
effective ways of controlling the malarial mosquito vector and therefore malaria. Many experts in
the field of mosquito control and malaria have endorsed the need for active intervention to
change policy and implement effective control measures. (see the KMMN document). Some of
the key people involved with the KMMN initiative include:

Paul Driessen

Advocate for effective malaria abatement interventions

Paul Driessen has a professional focus on health, environment, energy, economics, ethics,
human rights and corporate social responsibility. He has written a book and numerous articles
about these issues, and discusses them frequently on radio talk shows and college campuses,
before congressional committees and at other events in the United States, Canada and Europe.
His career includes tenures with the United States Senate, U.S. Department of the Interior and an
energy trade association. He is a senior policy adviser with the Congress of Racial Equality and
other public policy institutes. Paul received a BA in geology and field ecology from Lawrence
University and a law degree from the University of Denver,

MORE TO COME
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APPENDIX 2

PERFORMANCE CHARACTERISTICS OF THE EQUIPMENT

The following is a summary table of the performance characteristics of some of the equipment
that is expected to be used in the program:

Types

HUses

‘k\dvantages and Limitations

Hydraulic sprayer on
fixed-wing aircraft

Larviciding or
adulticiding with
iquids

ost economical and efficient for very large sources. Can treat
reas not accessible to ground equipment. Droplet dispersa
ighly affected by wind drift. Operations restricted over
ongested areas. Requires suitable landing strip.

Hydraulic sprayer on
rotary-wing aircraft
(helicopter)

Larviciding or
adulticiding with
iquids

Can ftreat areas not accessible to ground equipment. More
maneuverable than fixed-wing. Less restricted over congested
areas. Requires only small landing pad. Droplet dispersal highly
affected by wind drift. Less economical than fixed-wing (higher
maintenance, lower payload)

Portable thermal
aerosol

dulticiding with
ight weight
enerator oil solution

Limited effectiveness

Vehicle-mounted
thermal aerosol
generator

Adulticiding with oil
solution

Produces a dense, highly visible smoke cloud. Optimum weather
conditions critical Deposits little residue Uses high volume of oil.

Vehicle-mounted

Adulticiding with cold

Optimum weather conditions critical. Deposits little residue

non-thermal aerosol (il solution Produces almost invisible aerosol cloud. Can use ultra low

generator (fogger) volume of formulation.

Horn seeder arviciding with Good for small sources not accessible to vehicles. Rugged and
ranules simple to operate. Limited capacity.

Portable rotary arviciding with Good for small sources not accessible to vehicle. Less rugged

granule applicator ranules but simple to operate. Limited capacity Shorter range.

Vehicle-mounted

Larviciding with

Large capacity Good for larger sources accessible to vehicles.

granule gun

rotary granule granules

applicator

Vehicle-mounted Larviciding with Large capacity. Good for larger sources that are accessible to
(sandblaster) granules vehicles. May also be operated away from vehicle with extension

air hose.

fixed-wing or rotary-
wing aircraft

Granule spreader on Larviciding with

ranules

Good for very large sources and sources not accessible to
vehicle.

Liberia Malaria Control Project 0602200dt.odt
Printed on Feb 24, 2006 at 12:13:58 PM

Page 34



APPENDIX 3
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From: "Dave Malone"

<dmalone@e-adapco.com>

To: "Bill Nesler" E]

<sdbc@hur.midco.net>
Sent: Monday, February 13, 2006 3:18 PM

Subject: RE: malaria control
Bill,
There is a possibility that when your proposal reaches the hands of the 'malaria experts' the party

line of insecticide impregnated bednets and indoor residual spraying may result in your ideas of
ground and aerial ULV treatments being queried.

| think there is a good case for making these applications in terms of taking out exophilic vectors,
intercepting mosquitoes moving from breeding sites and to some extent killing some indoor
resting mosquitoes.

A secondary benefit that is probably worth including in your proposal is that ULV treatments will
generally reduce the numbers of other biting mosquitoes thus making life more bearable in
reducing nuisance species.

In addition it is very likely that the city will have Culex (biting nuisance and vectors of filariasis) as
well as Aedes aegypti (vector of dengue and yellow fever), species that should be impacted by
the ULV spraying.

It was just a thought.

David Malone

ADAPCO Inc.

2800 South Financial Court
Sanford, Florida 32773-8118
Direct: (407) 549 5528

Toll Free: (866) 230 4376
Cell: (321) 239 8002

Fax: (866) 330 9888
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