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I. SUMMARY AND RECOMMENDATIONS

A. Facesheet (attached)

B. Recommendations

The following actions are recommended herein:
1. BAuthorization, in an amount not to exceed $504,000 from
FY 81 funds, of a project to develop a strategy for control of schistosomiasis

in irrigated areas of Sudan.

2. Approval of life-of-project (four years) funding, subject to the
availability of funds, in ai amount not to exceed $2,122,000.

C. Description of the Project

The goal of the project is to improve the health and productivity of
Africans through eliminatioq of schistosomiasis. The project purpose is to
produce an Africa regional s??asagy for control of schistosomiasis in large
irrigation projects. This will be accomplished through an AID grant to
Sudan's Ministry of Health to finance research on the disease, in conjunction
with the government's WHC-supported Blue Nile Health Project, which is
currently investigating control of schistosomiasis, malaria, and diarrheal
diseases.

The research will take place in the Gezira, Sudan's major agriculal
area. The Gezira produces most of the country's cotton exports, which are
a key element of Sudan's balance of payments profile. In the Gezira,
schistosomiasis is endemic, with virtually all school-aged children infected
in some areas. ’

The project will develop a comprehensive approach to surveillance of
schistosomiasis (utilizing a mini-computer to assist in collection analysis,
and dissemination of information). This should lead to identification of
selected interventions which are both efficacious and cost-effective.

The project will assist the government of Sudan's Comprehensive
Approach to the Prevention and Control of Water Associated Ciseases in Irri-
gated Schemes by providing technical assistance, training, materials and
support for symposia in Sudan and attendance at interrational meetings.
Specific components include the following:

Aid Inputs

1. Technical assistance: A biostatistician will assist the Director
of the Research and Training Unit of the Blue Nile Health Project. The bio-
statistician (48 pm) will serve as the principal liaison with USAID/Sudan
and assist the Mission with the management and logistic aspects of the U.S.
financed components of the project. Short-term U.S. technical assistance
(3 pm) will be provided to help in the selection of a suitable computer and
develop appropriate software packages. Consultants will also be provided
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on a short-term basis to conduct project evaluations (2 pm) as well as supply
needed but as yet unidentified expertise during the implementation of the
project (9 pm). AID will fund the salaries of several Sudanese professionals
over the life of the project to carry out data collection, studies and experi-
ments related to schistosomiasis controdl.

2. Training: AID will support up to 18 months of long-term training
in the U.S. for a biostatistician. Up tu 36 months c¢f shecrt-term U.S. training
will be provided for personnel associated with the project.

3. Material support: AID will supply vehicles and POL to support
field surveys and experiments and to allow for the fregquent travel that will
be required between Khartoum and the field Study Zone. The radio ard mobile
units will ensure effective communications between the Abu Ushar laboratory,
field workers and thartoum. The mini-computer will code, integrate, analyze
and store the crude data collected in the fie’d in order to prepare a compre-
hensive overview of schistosomiasis with respen:t to disease transmission,
the nature of disease pathology, individuals at risk, and ecvnomic impact.
The project will also provide a programmable calculator and hand-held calculators,
as well as a generator, office equipment and supplies, and laboratory equipment.

4. Support for symposia and meetings: AID will provide funds to
support two symposia on schistosomiasis in Sudan and allow selected Sudanese
to attend intermnational meetings on schistosomiasis.

GOS Inputs

The GOS will supply personnel, building facilities, vehicles and POL
support to this project through the Research and Training Unit of the Blue
Nile Health Project. Specific project inputs include:

1. Personnel: Eleven senior level persons will be assigned to work
on the project{ They include three bioclogists, two malecologists, two para-
sitologists, two epidemiologists, one cliniclan and one econlogist. At mid-
level, the project will employ six technicians, four lab assistants, four
public health officers and four interviewers. Support staff supplied by the
GOS will consist of drivers, cleaners, lab attendants, messengers, guards and
snail field workers.

2. Building facilities: Office and laboratory facilities at the
Abu Ushar field site will be supplied by the GOS. The Khartoum laboratory
and offices will also be provided.

3. Vehicles and POL: Four vehicles will be assigned to the project
from GOS funds along with maintenance and POL.
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estimated at 3$3,158,000.

Financial S-smmary

will contribute $1,036,000 or 33%.

AID* FY 81 FY 82
Technical Assistance and 266 303
Local Personnel Costs

Training - 96
Commodities 192 42
Other - 30
Coatingency 10% 46 47
Total 504 518

GOS.
Personnel 173 173
Building Facilities 23 23
Vehicles/POL 9 9
Inflation - 21
Contingency 10% 21 21
Total 226 226

Grand Total

* Inflation for AID's contribution
factored into each category.

83 84
321 356
65 75
87 46
10 40
49 52
532 569
173 173
23 23
9 9
43 68
21 21
269 294

The total cost of the project over four years (FY 1981-84) is
AID's contribution is $2,122,000 or 67%; the GOS

TOTAL

1,246

236
367

80
193

2,122

692
92

36
132
84
1,036

3,158
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E. Project Implementation

On the AID side, USAID/Sudan will assign a direct-hire project manager
to:

- Assume primary project implementation responsibilities for the mission;

- Coordinate project direction with the Director of the Research and
Training Unit of the blue Nile Health Project and the U.S. funded
biostatistician working with the Unit;

- Prepare PIOs;
- Coordinate scheduled project evaluations.

The services of the long-term biostatistician will be obtained under a
personal services contract; this individual will be the project's principal
liaison with USAIDs. AFR/RA will be the primary Washington backstop office.
AFR/RA will: assist in recruiting and contracting with appropriate project
personnel; assist with project participants (through OIT); and provide
general project support.

The Ministry of Health will sign the Grant Agreement and will have
overall responsibility for the project for the GOS. More specifically, the
Research and Training Unit of the Blue Nile Health Project will be the
implementing agent for the GOS.

F. Findings

On the basis of the analysis contained herein, the Director of
AFR/RA concludes that the project is technically, economically, and finan-
cially sound. The analysis reflected herein supports the conclusion that
the project meets all applicable AID criteria and will not have an adverse
impact on the environment.

G. Issues

BN

During the course of the in-house AFR/RA project review, the only
major issue raised concerned the\recurrent cost ;ppilcations of Sudanese
technician salaries, currently slated to be paid”for in part by AID. The
Project Paper deals with recurrent codsts-on page 27. AFR/RA cabled the
Mission for additional details; the Mission's response, via Khartoum 8322,
was as follows: "Recurrent costs - - GOS has drawn a substantial portion
of staffing for this project from other government supported activities,
where at worst at the end of the project they could be reassigned. To extent
that new employment is generated by hiring for this specific activity, the
GOS assures us that it can readily absorb such increases in its overall
budget."



11, BACKGROUND AND PROJECT DESCRIPTION

A. Background

In 1978 the Africa Bureau, AID/W, decided that the
project: "Health Constraints to Rural Production' should be modified
to focus entirely on the schistosomiasis problem in Africa
rather than attempting to deal with all of the majcr endemic
diseases as originally conceived in the PID approved one
year before,

There rre three forms of human schistosomiasis in
Africa that cause public health problems., They include
infections with the flatworm Schistosoma (§S.) hematobium, which
causes disease of the urinary system, S. mansoni which is
responsible for a chronic disabling disease affecting the liver
and intestires, and §. intercalatum a relatively unexplored
variety of schistosomiasis confined to Central Africa causing
clinical symptoms similar to those of 5. mansoni. All three
forms depend on certain species of snails in their life cycles,
These snails inhahit fresh water sources. Following the
creation of many man-made water impoundments in Africa for
agricultural development, fisheries and for hydroelectric
power the srails involved in the life cycles of schistosoniasis
have spread rapidly.

In recent years there has been a marked movement
towards an integrated approach to control. There is now less
reliance on siugle control techniques such as mcllusciciding,
much used in the past. Current integrated control methods
employ all available forms of intervention: chemotherapy,
focal mollusciciding techniques, methods to meet basic
health n2eds such as the supply of potable water at village
level, the provision of sanitation, and of continuing health
education as well as socioeconomic improvement.

Optimel application of integrated control strategies
depend entirely on an accurate ecological assessment - of the
human commuunity and its parasitological characteristics, of
the biology of the snail intermediate hosts, and of the physical
and geographical characteristics of the environment. Man's
behavioral attitudes and customs, including use of pesticides
in agricultural schemes, are being giver increasingly greater
attention because of their crucial role in the success or
failure of a control program.

The development of a rational, ecological souand and
economically feasible control strategy in a given area depends on



an assessment of the local ecology of schistosomiasis, These
studies are needed to determine the exact prevalence and
distribution of infection and disease, the dynamics of
transmission, identification of the person at risk of

disease as well as of the many contributing factors of the
human behavior, such as environment, parasite and snail
biology all of which determine the levels of endemicity

and the severity of disease in an area.

Focusing con ecological conditions in Africa
which seem to characterize some of the essential variations
in the epidemiologv of schistosomiasis and of its impact
on rural prouduction, the Africa Bureau has selected
two countries for implementing its regional project, i.e.
the Republic of the Sudan and the United Renublic of
Cameroon. Both countries have recognized schistosomiasis
as one of their most i1mportant public health problems in
rural areas for which remedial action must be developed
through field research.

In the Sudan there exists a serious problem
of S. mansoni infection, causing severe disease and widespread
infections in the Gezira, Managil Schemes and in other water
development projects in the country. The problem is
aggravated and becomes epidemiologically potentially dangerous
because of the influx of about 500,000 migrant lavorers
from ocutside the irrigated areas. The systemati~ and costly
control efforts to reduce the snail population and, thereby,
the transmission of schistosomiasis in the Gezira by the
GORS have been met with little success,

In Cameroon, there exists a variety of public health
and econcmic problems caused by or closely associated with
schistosomiasis. There are three species of Schistosoma

which are endemic in different ecological areas of the GOURC
including the Sahel, Sudan Savannah, mountainecus areas,

forest and some of the major cities. It must be considered

that the schistosomiasis situation may become more severe

in the future as a result of AID and IBRD assisted development
projects; including construction of water impoundments, fish
ponds and rice fields under irrigation. The GOURC has reccgnized
the potential danger of urban schistosomiasis and has accorded

it high pricrity.

A comprehensive anzlvsis of multidisciplinary studies
in different settings using standardized techniques can be
expected to yield results that form the basis for developing
general and area-specific modifications of a strategy for effective,
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economic and practical schistosomiasis control.

B. The Sub-Project in the Sudan

After preliminary discussions at technical and
administrative levels between USAID/S, AID/W, the MOH and
WHO, the GOS through its Ministry of Health submitted a
proposal to USAID for assistance of its "Blue Nile Health
Project”. This project has been developed jointly by the
MOH and the Regional Office of WHO (EMRO). Itsoverall
objectives are the developwment of a strategy for the
"integrated control"” of three groups of important endemic
diseases associated with water in the irrigation systems
of the Blue Nile, namely malaria (P. falciparum, P. vivax
and P. malariae), schistosomiasis (S mansoni and S. hematoblum)
and diarrheal dlseases of varied etlology The estimated
costs for this project are currently estimated as USS15 millionm
per annum with a tentatively determined length of project
~f ten years.

The Blue Nile Health Project has four distinct operational
phases. The first and second are concerned with the collection, analysis
and evaluation of multidisciplinary data on the ecology of
each of the three groups of diseases, This research is to be
carried out in a sub-area of the Gezira, hereafter called
the Study Zone, designated as irrigation blocks 26 and 27,
with headquarters in the town of Abu Usher. (See map.) The
resident population in this area is estimated at about
50,000 persons, During the cotton season there is a heavy
influx of migrant laborers and of their families,

The Gezira-Managil agricdtural scheme in Sudan
is the largest irrigated area in the world. It was started
in 1924 and enlarged in the 1950's when a seasonal irrigation
schedule with a dry period was changed to perennial irrigation,
After this change there has been a considerable increace of
prevalence and inftensity of schistosomiasis and, in 1976
a severe devastating epidemic of malaria. The latter had
resulted from the gradual build-up of resistance of malaria
mosquitme vectors to the insecticides used for house spraying
and larviciding. The development of resistance was greatly
influenced and probably accelerated by the heavy use of
insecticides in agriculture. The simultaneous application
of different and evan similar chemicals for different purposes
in the same area has never been coordinated as far as disease
ontrol was concerned,

Malaria is now again under control but there is
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increasing evidence that resistance to malathion (house
spraying) and abate (larviciding) has developed in small foeci.
This has necessitated switching to ye€t another new pesticide,
fenthion, The malaria service is well organized. Although
only passive surveillance has been used for case detection,
the present strategy can be considered far superior to that
applied to monitor the schistosomiasis situation.

About 50" of the tenant farmers and their families
in the Gezira are infected with Schistosoma mansoni. The
age-speciflc pesk infection rates in the adolescent population
virtually reach 100%. The severity of schistosomiasis in
the area is also reflected by the fact that up to 4G% of
the hospital beds in the Provincial Hospital of Wad Medani
may be occupied by patients suffering from the advanced
stages of schistosomiasis.

The total sedentary population of the Gezira-Managil
is estimated at 1.7 million. At least 500,000 migrant laborers
(plus their families) are needed annually to harvest cotton
and to help plant, till and harvest the other crops, namely
dura, wheat, ground nuts, rice and vegetables,

The ethnic origin of the migrant workers varies but
is predominantly from other parts of the Sudan. Some of the
g roups are strictly migrant workers who come only for the
harvest season of cotton; others stay for longer periods of
time and have built their own "non-registered" villages. Unlike
the tenant farmers who have access to a pctable water supply
and have latrines, the 'non-registered" villages and migrant
labor camps have no such facilities. Therefore, defecation
is indiscriminate and the household water is fetched from the
irrigation canals. The first phase of the Blue Nile Health
Project and, indeed, the most urgent requirement for the creation
of a rational disease control program in the Blue Nile irrigation
scheme is the collection of adequate baseline data on the
distribution, prevalence, incidence and intensity of schistosomal
infections in representative samples of the local population.
This informaticr has to be obtained by multidisciplinary epidemiclogical
studies. While there is already considerable national strength
in the biological and parasitological aspects of schistosomiasis
there is virtually no specialized expertise to cope with the
broad aspects of comprehensive epidemiology and data processing,
This expertise combined with an adequate, yet modest computer
facility would be the sine qua non for developing a surveillance
system for schistosomiasis. Surveillance is the collection,
retrieval, analysis and interpretation of relevant field data
for action. Therefore, the design of simple field record forms



for each of the disciplines concermed, codes, identification,
data linkage as well as the ability of instant data
retrieval for distribution of the latest information

to those concerned, forms the backbone of an effective
disease control system.

At present, the Blue Nile Health Project has three separate
subsectors. The first, the "Study Zone, is of immediate concern.
It is based on ongoing investigations now being carried
out by 2 team in which members of the MOH, the Urniversity
of Khartoum and of the Medical Research Council of the
Sudan cooperate in an area designated as blocks 26 and 27
of the Gezira scheme. A representative population sample
of about 50,000 people living in this area has been studied
intensively, including careful observation usirg sample
survey techniques of wa%er contacts, defecation habits,
snail infection rates, and the prevalence of schisiusomal
infection by age and sex of the population. Unfortunately,
this valuable information has been collected by different
investigators with dissimilar techniques and without the
aid of a common study protocol. ost data have been
collected without using pre-coded data entries that would
have facilitated the comprehensive analysis and interpretation
of the findings by electronic data processing equipment.

The thorough analysis of the wealth of the data collected
in the studies by the Gezira Bilharzia Research Team would
be an essential first step to design multidisciplinary
protocols for disease control and surveillance as needed
in the near future.

With the focus of the AID Project on schistosomiasis
and in due consideration of the considerable efforts, time
and funds that would be needed to overcome the legal barriers
restricting the use of pharmaceuticals and pesticides not licensed or
registered by the FDA and/or EPA, the best contribution AID
can make to the overall Blue Nile Health project is in the
fiald of applied multidisciplinary epidemiology and
biostatistics, both areas of considerable strength in the
U.S.A.

Instead of using the modest annual contribution
of about $500,000 for the purchase of emergency supplies,
equipment and cars, diluting it ian a financial void, the
concentration of the Prcject on one research objective supported
by funds and US expertise would seem to be the most useful
and timely contribution tc the Blue Nile Health Project,

Here, it would fit entirely into the category of
"Research and Training" which is directed by Dr. Mutamad A. Amin



who represents concurrently the scientific expertise

on Schistosomiasis in the MCH, the Medical Research

Council and as Director of the Research and Traning

Unit of the Blue Nile Health Project. The AID Project
would be headquartered at the National Health Laboratory

in Khartoum for its computer facility, administration

and laboratories, and in Abu Usher, for the field

studies. The development, testing, evaluation, adaptation
and final integration of the schistosomiasis surveillance
system into the overall Blue Nile Scheme would also meet
one of the priorities listed in the General Recommendations
made by the Expert Committee on Epidemiology and Control of
Schistosowiasis of WHOl/ that "emphasis must once more

be given to the importance of conducting planned
epidemiological, biological, and ecological studies before
the implementation of water development schemes in tropical
areas .,." Without the expertise, knowledge and facility
for continuing surveillance, the WHO recommendation would
remain academic and caunot be implemented for disease control
and prevention on a large scale,

The overall direction of the project will
come from Dr. Amin; however, as he has additional areas of
responsibility, the role of assuring coordination of efforts
to strengthen the multidisciplinary research will fall
heavily on the full-time U,S. biostatisticiau who will
remain on staff throughout the 4-year projerct pariod., The
biostatistician will also serve as the liairon person
with USAID/Sudan and assist with the management and logistic
aspects of the US financed components of the projects. The
long-term training for a Sudanese biostatistician/epidemiclogist
planned to commence in year two after selection and some project
experience will assure continuity of a Sudanese with
sufficient computer and systems experience to take over when
the US advisor leaves.

Short-term US technical assistance will be
concentrated in areas where Sudanese expertise is viewed
as lacking e.g., in the selection of a suitable computer
and initial assistance with getting the scftware packages
developed and operatirg. The Sudanese have many qualified
researchers employed in such institutions as the Universities
of Khartoum and the Gezira. Their services can also be
sought when needed under the miscellaneocus consulting
gervices.

A few of the long-term Sudanese personnel who
will be financed by AID under the project are already working

1 _
—/;HO, Technical Report Series, No. G43

WHO, Geneva, 1980,




part-time on Studv Zone research but are supported from
elsewhere. 1In other needed skill areas, the economist,
the integrated pest management specialist, and the two
social anthropologists (one of whom will be female), the
Sudanese currently have no staff due to lack of funds.,
The public health inspectors will be utilized primarily
for census taking, sampling frame construction and
supervision of lower level interviewers, The lab
technicians, mwost of whom have had prior jobs in

rel ated areas serve as the back-up personnel to the
malacologists, fish expert, and other biologists.

Short-term training will be provided for members
of the research team throughout the project. Many of the
staff will berefit from exposure to US techniques being
used, particularly in US Universities. This experience
base could vary froz a one-month stay in a US laboratorv
to learn a new snail examination mechanism to a 4 month
course of formal study in quantitative methodology for
anthropologists.,

The vehicles will support the *eam efforts and
will be supplemented by the four Sudanese vehicles, With
the field laboratory situated in the Study Zone over 100 km
from Khartoum, it is essential that commuting be made as
easy as possible to assure adequate two-way communication.
The radios are being supplied for etfective supervision
aid close coordinatior..

The mini-computer will have a small room in the
Public Health Laboratory. An airconditioner is provided and
also a small generator and voltage regulator. Khartoum is
known for power outages and variable current. The two
additional airconditioners are for laboratories where
aquaria have to be maintained at constant temperatures.
The Hewlett Packard programmable calculator will serve as
a back-up and a checking system for the mini-computer for use
by biostatistician. The project will supply a photocopy
machine since the entir2 MOH srstem has no operating photocopier,
Other small equipment items are ne&2ded for support for the
project. The laboratory equipmen: .ist was developed by the
malacologist on the team in consu.tation with the Sudanese
technical. staff,

At the conclusion of this project it is expected
that there will be a sound and cost effective strategy or
strategies developed based on solid research results., The
present joint GOS and WHO integrated approach to water-borme
diseases has an overall plan of operation costing approximately



$15 million per annum. This has only received minimal

WHO funding, with most being allocated for salaries, and

a small sum from UNEP. 1If the research develops a

tested and lower-cost approacn, the core staff employed
under this Project through US and GOS funding should

then become members of the much larger staff necessary

to implement the "umbrella project'", The systems developed
for evaluation and monitoring of the Project Zone will

be equally applicable to carry on these needed functions
over the entire Gezira area.



I11. PROJECT ANALYSES

A, Economic Background and Analysis //////

Agriculture dominates Sudsn's economy; 1 contributes
407 of GDP, 95% of exports and provides a livelihood to 80%
of the population. The Gezira Scheme with its over 2 million
acres (or over 127 of the total cultivated area) is tHW€ keysteona
of the agricultural ecomomy. It produces 75% of the country's
cotton, 85% of its wheat and 60% =f the nation's foreign

exchange in racent years. ///////

However, the experts are not entirely quiﬁistic
about the future for irrigated agriculture in the country. The
Nile water allocated to Sudan 1is now all eigher used or committed.
Existing irrigation schemes are performing well below
expectations partly due to poor wmaingerance. In the Gezira,
yields of the key cotton crop have been falling in the last
three years, as has the profitability per acre., At present,
tenant farmers who may farm 20 to 40 feddans zre often non-
working managers, either relying on hired labor or share-
cropping. The policy of the Sudan Gezira Board making most
agricdtural decisions, including cropping patterns, is not
conducive to increased productivity. There has been a recent
move by the Government to give farmers a greater share of any
increases in output. However, there has been political resistance
to this move and it has not been implemented. The problem
of increasing pest populations on the cotton crop has not been
satisfactorily tackled; the frequent and indiscriminate use
of broad spectrum insecticides has led to larger and more
complex spray programs. The white fly has become a major problem,
The sticky honeydew on the open boll causes difficulty in the
ginning process, and a drop in price and/or acceptability of
the lint on the world market. Pesticides now form about 30%
of the cost of production in cotton. The'package deal" method
of contracting with insecticide firms to control pests in a
specific area on a yield guarantee basis has exacerbated the
problem, Again, partial action has been taken with the
cutbacks in acreaze under '"package deals".

The numerous difficulties with the cotton crop are
of major concern for the future of social services in the Gezira.
Without adequate foreign exchange the purchase of items such
as drugs from abroad will be curtailed. Without cotton as the
"engine of growth" and chiéf export earner for the area, reduced
yields and/or decreased profitability per acre will mean less
money for the 2-3% allocated to Social Services by the §,G.B.



The current GOS and SGB strategies being utilized
for cotton in the Gezira are not working. Recent and reliable
statistics are difficult to find but there is little doubt
that the yields of cotton per acre have fallen in the past
three years. Since cotton prices have been high, the net
profit per acre may not have fallen in spite of increasing
production costs, especially those attributable to spray
programs. The divergence of interests between the GOS which
needs the foreign exchange generated by the crop, the
individual farmer who at the moment has little incentive
to increase yields per acre, the '"package dea’ spray
contractor, and the human and animal population exposed to
the pesticide residues can readily be seen.

While there is an obvious overlap between the
agricultural side of the Gezira production economy and the
public health aspects, they have not been examined in a
comprehensive or systematic fashion. This proposed research
Project deals mainly with the single problem of schistosomiasis,
but the creation of a sound data base would make it much easier
to add additional components if additional funding were available
to tie in the agricultural (especially the toxicological)
aspects,

The Government's conservative economic
strategy has led to slow but solid gains in most of the
country's fundamentals in the last two years, However,
various factors including the increases in oil prices have
resulted in an almost insurmountable balance of payments problem.
Failin_ massive interventions by donor countries and international
lending institutions, the shortfzll in available foreign
exchange will soon become critical with major repercussions
on economic and political strategies.

Understanding the macro-economic picture in the Sudan
enhances the appreciation of the difficult decisions facing the
Gezira Board and other GOS institutions. Xeeping cotton
production and yields high clearly assists the balance of
p ayments situation. Without adequate forsign exchange, purchase
of molluscicides and expensive drugs for chemotherapy, the two
strategies presently percieved as offering a degree of control
for the schistesomiasis problem, are impossible., Foreign
donors have shown reluctance to fund an expensive strategy
con:rol program for waterborne diseases based on unproven
interventions, The need exists for fundamental research to
look at all aspects of the schistosomiasis problem so that
a comprehensive piciure can give an overview of the strengths
and weaknesses of any control strategy or strategies,
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This comprehensive approach must include an economist to assess
cost effectiveness of different strategies or combinations
of interventions,

Within the Gezira Scheme there is currently a labor
shortage. Even with about 1.7 million persons living in
authorized villages and another half million "migrants", there
is insufficient agricultural labor during the months with peak
person power requirements, especially the cotton picking season.
There is also a shortage of unskilled labor to perform dungerous,
dirty or low prestige jobs such as canal-cleaning. While there
have been only a handful of research pro‘ects which address the
effects of S. mansoni infection on the quantitative and/or
qualitative physical working capacity of agricultural labor,
the results of these investigations have been equivocal. It
is not unreasonable to assume that heavily infected person
(with egg counts™/ 1,000 eggs/gram) suffer decreases in their
work capacity. One study conducted in the Gezira revealed an
impairment amounting to 16-18% of maximum physical working
capacity cccurs in canal cleaners compared to lightly-infected
and schistosomiasis-free Gezira workers, However, these
differences were measured using physiological responses to
exercise (especially oxygen intake), and other explanations
are possible, It was iuteresting that in this study canal
cleaners were reported to have slept about 2 hours longer
per 24 hour period than villagers. There is little doubt
that reduction in the water-borne diseases, especially schistosomiasis
and malaria will result in an increase in available agricultural
labor. The prevalence rates and the heaviest egg loads of
people in the area reach their peak in the teenage and young adult
age brackets, the very time when they are expected to bz productive
members of the labor force., Given the present lack of knowledge,
however, it is not possible to put a value on crop production
foregone because of the imparct of the disease on labour,

If the schistosomiasis problem in the Gezira is to be
alleviated, the costs of doing so must be realistic in terms of
the national health budget. A 1978 study of the national health
expenditures of the country estimated that the total per capita
expenditure was $7.60, Of this amount $6,10 came from the
Government; external aid and "self-help" amcunted to about
$0.50, and private health expenditures amounted to about $1.00,
Even if these costs are realistic it should be recognized that
perhaps more than half of the total health budget is spent in the
Khartoum area, most of it on hospital care. In rural areas, a
figure of S1 per capita for both preventive and curative care
per annum is probably more realistic.
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The Gezira area is considerably more properous
than the rest of the country. The average annual per capita
income nationally is around $100. 1In the Gezira scheme it
is probably closer to $600. The new decentralization of
govermment services means that the Gezira will be relativelwv
better off than most provinces in terms of its health services,
It already has a reasonably comprehensive system of fixed health
facilities. The 2 to 3% social service charge remittcd through
the SGB has assured more schools, water services, and health
related activities than are available elsewhere. Gezira residents
have utilized self help to construct community health worker
posts manned by community health workers. However, fixed
facilities provide only a base and do not assure the availability
of trained staff or drugs. Drugs come from Central Medical
Stores which suffers from lack of foreign exchange, inadequate
management capacity and a tendency to concentrate on hospital
needs., Trained staff are often not available,

In the Study Zone prevalence rates of §. mansoni
are known to be amongst the highest in the Gezira. They may
range up to 95% of all children by the age of 10. The cost of
outpatient visits for the afflicted is not known. A 1976
study reported about 7,000 outpatient visits for schistosomiasis
from the study area. No information was available on what was
done for these persons or whether they received medication. What
is known, is that the percentage of patients admitted to the
Wad Medani hospital suffering from bilharzia has increased markedly
during the past three years. Figures were that half the patients
admitted to the general wards were bilharzia cases, and 40%
of all admissions. Obviously much more accurate figures are
desirable. Of the cases seen on rounds, all were probably
terminal in the near future and were young adults ranging from
17 to 45. Hospital costs per patient per day were probably
low, drugs were almost no-existent and the patients seen were
beyond the point where drug therapy would have been effective,
The hospital was minimally equipped by any standards. Blood for
the advanced cases was only available if relatives donated. In
short, costing the per case cost in terms of outpatient treatment
or per hospital stay in the Gezira at the moment with the lack of
data is impossible, Little is being done for the clinical cases.
The luckier individuals are receiving chemotherapy at an early enough
stage to reduce 2gg counts and perhaps prevent permanent damage
(1f reinfection is then kept down). Estimating the cost of illness
is a complex problem, but certainly some attempt could be made
in the Study Zone. Good figures for morbidity and mortality
to form a basis for rational decision-making simply do not exist
and have to be collected.
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As the recent WHO report on schistosomiasis clearly
states the control strategies of the future are going to have
to involve multiple interventions. A short summary of the costs
and problems associated with single strategy interventions in
the Gezira will illustrate this point,

1. If the molluscicide "Baylucide" were sprayed twice
per year in the Study Zome alone, the cost would be about $100,000.
It would not kill all the snails regardless of how frequently
it was applied.

2. If the 50,000 people in the Study Zonz all received
chemotherapy with the drug of choice which is most frequently
used at the moment, Oxaminaquine , at a cost of $l4 per single
dose, the Study Zone cost would be $700,000, In addition, the
cost of pre and post clinical examination would add about
$3.00 per capita, or $150,000 for a total cost of $850,000. Again
this would have to be repeated; it achieves only a reduction
in egg outputs but not a total cure, and finally it might
prove harmful to those with advanced clinical disease symptoms.
The new drug, Biltricide , offers some significant improvements
including a currently estimated cost per dose of $4,

3. Improvements in water supply in the villages in the
Study Zone would result in some reduction in water contact. About
half the registered villages have deep bore wells, Twenty
additional ones at $26,000 each would cost $520,000, That
still leaves about 40 unregistered villages without easy access
to potable water, Most registered villages are without sanitation
and recreation facilities. The cost of providing 40 of these
has been estimated at $2,000 per village or $80,000. While
these interventions may provide additional health benefits, such
as reduced diarrheal disease, they will probably have less effect
on schistosomiasis transmission than the other two single interventions,
First, water contacts such as children swimming in canals may be
curtailed but never stopped. Secondly, unregistered villages must
also be served with water supplies and sanitation. And finally,
the inhabitants spend large parts of their days in the fields where
facilities do not exist,

The Project should be able to establish better cost
figures for all aspects of surveillance, At the macroeconomic
level, if control of schistosomiasis imduces a significant
improvement in labor vitality, this can be quantified, though
measuring labor productivicy is never easy, Estimating the benefits
of total social productivity, such as the woman's ability to
better care for her children, is more difficult,
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At the more micro level, the Project should keep
detailed costs of trial interventions whether inside or
outside the Study Zone. The systems analysis approach
would enahle a more rational decision on the slection
of alternative strategies (or, more realistically, combinations
of interventions), their costs and the objectives attained.
It is obvious that total costs must not exceed realistic
levels.

The Project will probably have the most success
in collecting data on costs of ambulatory health care delivered
in the Study Zone and hopefully for hospitalized patients
coming from the Study Zone, It will be important to identify
individual patients, number of visits per patient and whether
the patients received any tests or treatment for schistosomiasis,

If the Blue Nile irrigated areas continue without
efficacious and cost effective interventions to control
schistosomiasis transmission, the country wilil suffer not
only from the loss of agricultural production but from
increasing costs of morbidity and mortality caused by the
disease.

B, Social Analysis

The Gezira is the home of about 1.7 million farmers
and laborers and .5 million seasonal migrants who help with
the cotton harvest. Within the Gezira, the Project Study Zone
consists of blocks 26 and 27 and encompasses some 30,000 -
50,000 residents in 41 villages and temporary camps. Most of
the tenant farmers are African Arabs. A common Arab/Islamic
heritage, fused with African (Hamitic, Nilotic, Nubians)
elements, provides a considerable degree of cultural homogeneity,
despite varied tribal backgrounds.

Ethnically close to the tenants, but lower in status,
is the group known locally as Westermers, They come from various
tribes in the western provinces of Darfur and Kordofan, and
from as far west as Chad, Some Westerners are more or less
permanent residents in the Gezira, other comprise the bulk of
the ,5 million seasonal laborers. In the Study Zone, Westerners
tend to be Fur, who may specialize in the unenviable job of
cleaning canals, or Tama who work as field laborers, often
camping in the cotton fields in remporary sheiters,

Additionally there are the Fellata, a2 generic term
denoting Nigerians,especially Hausas, and other groups from West Africa.
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Migrant communities of Fellata were established in the
early years of the Scheme, but the composition of these
communities remains relatively unstable, New migrants --
often pilgrims c¢n their way to or from Mecca -- join the
Gezira Fellata, and the latter may work as seasonal
laberers in other parts of Sudan.

Westerners and Fellata are of relatively equivalent
low status in the Gezira; they may be lumped together and called
by either nume by tenants or Gezira officials. Both tend to
live in labor camps or in "unregistered” villages. The latter are
not recognized by the Gezira Board and sc receive no services,
such as water supplies. Children of these groups often attend
primary schools in neighbouring, reécognized villages, but
they tend to drop out early because they are needed to work
in the fields and help with domestic chores.

There have been nc basic¢ demographic studies in the
Study Zone. We have no population pyramids or evidence for
possible population shifts over time. There is poor monitoring
of the many seasonal laborers who live for months at a time in
the Study Zone. Their movements of course have great health
significarnce. In 1978 a modest study was undertaken by
sociologist Ann Cheesmond to learn something about both
the excretory and water-contact behavior of the people in
the village of Angudu (pop. c. 1,100) and its environs. The
study yieided some interesting results, but additional data
from a wider area of the Gezira are needed, and basic
demographic/sociological data are neeced to make sense of
what we have, This conclusion was volced at the March 1980
conference on schistosomiasis at Abu Ushar, the headquarters
of the Study Zone,.

As a research rather than an operational Project,
the social effects will be minimal. There will be neglible
disruption of everyday activities, Some cooperation will be
required in nrder to carry out research. The Project might
anticipate a few problems in collecting stoo) and urine samplas,
but experience has shown that such problems are not insuperable,
Moreover, health programs have proven to be among the most
acceptadble and desired of programs in the Gezira.

The research Project will yield identifiable benefits.
Sudanese sciencists from a variety of disciplines including
sociologists, will be employed and trained further in schistosomiasis
research, which will better enable the GOS to research and
intervene in schistosomiasis after cutside funding ceases. Moreover,
health care of the pecple on the Study Zone will iwmprove since



the Projert will supply much needed medicines to the
dispensaries and health posts of the area.

Looking beyond the research phase, the discovery
of an effective intervention strategy would benefit the
people of the wider Gezira, (pop. 2,000.000) both
in terms of economics and quality of life. The presently
propoced intervention strategies dicussed in the Larger
"Blue Nile Water-Borne Disease Strategy'" paper are either
too expensive to be broadly applied to all the people
living in irrigated areas, or of doubtful efficiency.
Therefore, this research Project is most importanc in
tdentifying strategies which can be targetted towards specific
goals meeting cost-effective standards. The quality of life
would be improved by the enhanced feeling of health for
persons with wormloads that have not yet caused the ~linical
manifestations of disease. Micro research has so far failed
to establish conclusively the assumption that schistosomiasis
seriously impairs labor productivity. However, this is
probably because the sampling bias of prior efforts have
excluded workers with severe disease, Severe disease is present
in many persons in their young adult years in the Gezira.
If their condition can be alleviated it is not unreasonable
to assume that their economic productivity will increase.
Since the state of the Sudanese economy is largely dependant
on the foreign exchange derived from cotton, and since
75% of Sudan's cotton is grown in the Gezira, increased
productivity in the Gazira would benefit the entire nation.

Moreover, seasonal workers from all over Sudan become
infected with schistosomiasis while working in the Gezira.
Effective interventions derived from the research Project
would prevent the spread of schistosomiasis to other areas
of Sudan. This spread has already occured and will accelerate
with increased infection in the Gezira. This lends a sense
of urgency to the Project: after nearly 50 years of losing
the battle with schistosoriasis in this region, a careful
baseline study needs to be undertaken to determine the best
strategies for controlling the disease,

Women in developing societies usually lack the social and
economic power resources that men enjoy. Certain cultural features
found in LDC's help ensure the subordinate of women., The Gezira
features most of these: polygamy, patrilineal descent, patrilocal
residence, and deeply-embedded, patriarchal Arab/Muslim values
that demand female purity, seclusion, modesty, and submission,

The sexes are quite segregated, even after marriage. Both
men and women seem to prefer the company of their own sex. Arab
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women remain in the home and perform domestic chores, Some
activities, such as fetching canal water require them to move
about, but they are seldom far from home,

Islamic law allows women half the inheritance to which
their brothers are entitled, thus some Arab women hold tenancies,
However, someone else must manage and work the land for them
since Arab somen are not supposed :o work in the fields. Off-farm
income-producing cccupdtions that are open to men are closed
to women. The only exceptions are wmidwifery or if the woman
is educated, teaching (secondary schools are segregated by sex).

The situation is different for Fellata or Western women.
They, along with their children provide over half the labor
in the fields. They also perform a wider range of domestic
chores for Arab women, as well as for their own husbands. They
may additionally sell ground-nuts or marisa, the local beer,.
Thus they are somewhat less restricted, but certainly more
hard-working than Arab women.

Better health would not miraculously emancipate women
from their subordinate and disadvantaged position; it would
however greatly improve the quality of their life. There is
evidence that women with schistosomiasis are going without
treatment and are suffering, and sometimes dying, at home,
This may happen because the extreme value place on female
modesty and purity tends to inhibit women from going to health
care workers (who are predominantly male), whose job it is to
perform physical examinations and take stool samples,

The Project takes into account the special pcsition of
women by involving a Sudanese female sociologist to interview
the women, The data ought to yield useful results that can be
employed in a strategy for reaching women to reduce their
prevalence rates of schistosomiasis.

C. Envirommental Concerns

Economic development in Sudan has been intimately
linked to the productivity of the Gezira Scheme. The irrigation
project has increased agricultural production in Sudan and has
contributed significantly to the country's annual GNP. The
production of extra long staple cotton =-- made possible largely
because of the Gezira Scheme -- has greatly increased the nation’'s
export earnings and has strengthened its place in the competitive
intermational market,
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The development of the Gezira Scheme, however, has
resylted in certain undesirable consequences. It in fact
serves as a classical example of the adverse environmental
impacts that can rise inadvertently from agricultural
development,

In creating the enormous Gezira Scheme and the large
network of irrigation canals, the engineers also provided
a mammoth habitat for snails that are the critical link
in the life cycle of the parasite (Schistosoma mansoni) which
causes schistosomiasis. The larvae of the parasite enter
the human body by penetrating the skin and eggs are passed
out of their human host with bodily wastes, 1In the absence
of good sanitation facilities, the larvae in the eggs returm
to the aquatic enviromment to perpetuate the cycle.

Schistcsomiasis is not a new disease in Sudan ~- there
are reports of its occurrence in ancient Sudan -~ but its
increase has been favored in recent decades by agricultural
development along fertile river plains. Before irrigation,
the area of the Gezira was an arid, fertile plain with scanty
seasonal rainfall, and schistosomiasis vas not a major
problem. The establishment of irrigation canals in the area
changed this situation. Schistosomiasis is now endemic
and very serious, affecting 50 percent or more of the human
inhabitants. 71Its debilitating effects make it a major health
concern in the Gezira. The Gezira Scheme has given rise to
other envirommental problems.

The Cezira Scheme was the first large irrigated scheme
in the Sudan. High yielding varieties of crops were introduced.
Irrigation schedules and fertilizer programs were developed
to maximize the yield potential of the new varieties, In order
to bolster the effects of irrigation and fertilizers, various
chemical pesticides were introduced as preventive measures
against pest ravages. The pesticides were relatively cheap,
and some chemical agents, such as DDT, were broadly toxic and
persistent and could protect against a whole complex of pests.
Therefore, they were applied preventively on a calendar schedule
even when the pests were present at less than damaging levels.
This strategy worked well initially,

However, the inherent drawbacks of depending on the
chemical pesticides as the primary line of defense against pests
are increasingly apparent in the Gezira. Heavy use of insecticides
in cotton has created a particularly worrisome problem. There
is evidence that whiteflies -- insect pests which produce "honeydew"
that causes stickiness of cotton lint, drastically reducing the



- 19 -

sale price of the fiber -- apparently have developed genetic
resistance to monocrotophos and dimethoate, insecticides

which previously were highly effective, 1In 1979, whiteflies
were out of control and caused severe damage to the cotton
crop in fields treated as many as eleven times. The problem
has placed an extremely heavy financial burden on farmers,
Pesticides now constitute 30% or more of the total cotton
production expenses and, yet, they do not guarantee protection
against the pests., Many cotton protection experts believe
that cotton production in the Gezira is rapidly approaching
disaster -- namely, the production of "sticky" cotron which
will not sell at a2 profit on the world market. This disaster
looms in the near future unless cost effective pest control
alternatives are developed. This was the conclusion

recently reached by the FAO/UNEP Panel of Experts on Integrated
Pest Control, a panel represented by some of the world's

most renowned and respected authorities in pest control,

Their conclusion is accepted by some of the highly qualified
Sudanese experts working on the same problem in the Sudan.

The heavy use of pesticides -~ namely insecticides ==
on cotton in the Gezira has produced other unsavory results,
Unacceptable residues of DDT and other so-called persistent
pesticides are known to occur widely in aquatic systems, livestock,
fish, and certain wildlife species and may accumulate in human
tissues, The use of some of the less persistent insecticides
-- organophosphorus compounds, for example, which have been
introduced as alternatives to DDT and other persistent insecticides
-=- may present even more potential threat to humans because
of their effects on crucial enzyme systems and acute toxic
effects. Adding to the problem, the use of insecticides
on cotton has accentuated the problem of malaria. DDT and
malathion applied to cotton have drifted into mosquite
habitats and given rise to genetically resistant strains
of malaria mosquitoes in some areas. Malaria was a minor problem
in the Gezira area prior to the irrigation scheme. Now, it is
now endemic in the Gezira and the evoluation of insecticide
resistance has created a new serious dimension in public health,

It is clear that policies and programs of public
health in the Gezira cannot evolve independently from those of
agriculture, or vice versa, without dire consequences resulting,
Nor can public health or agricultural development programs achieve
their goals without considering the complex and delicate
relationship between the natural and man-altered enviromment. Many
years of experience with international development aid indicates
that well-intended measures sometimes fail because their recipients
fail to perceive this relations*ip.
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The interdisciplinary team approach being proposed
in this Project promises to lead to a more rational
system of envirommental management in the public health
sector. It should lead to a clearer understanding of the
ecological relationship of the intermediate snail hosts
of schistosome, their enviromment, and the onset and
manifestation of schistosomiasis. This undecsstanding
undoubtedly will strengthen Sudan's capacity for designing
and carrying out cost effective snail control programs employing
ecologically sound and safe control techniques that should
cause minimum harm to the Gezira enviromment and the huwwan
inhabitants. A spin off -~ the ultimate goal -- will be an
enviromment freer of the terrible schistosome disease.

The long-term management of schistosomiasis, malaria,
and perhaps other diseases in the Gezira, however, must be
tackled by a joint effort of medical, biological, and
agricultural scientists who percieve and approach the problem
holistically, considering public health, agriculture, and the
natural enviromment as interlocking components of the Gezira
"agroecosystem'", Anything less than this approach cannot be
expected to yield optimal results in public health in the
longer term.

D. Technical Feasibility

The Project, is by its nature, an attempt to conduct
research to develop new methodologies and to improve existing
techniques for obtaining a data base upon which an integrated
control program may be mounted against schistosomiasis. It is
anticipated that tne development of such a system will be
transferable from the Study Zone (block No. 26 and No. 27)
to the entire Blue Nile Project. The technical feasibility
of the Project may be evaluated, therefore, with respect to
the following parameters: 1) personnel, both with respect to
present competence, projected training, and input provided
by selected consultants; 2) facilities, those presently
available and those projected and funded, in part, by AID;
and 3) the research goals and objectives envisioned in the Project,

Personnel: The individual most directly involved
in the supervision and direction of the research activities in
the Study Zone will be Dr., Mutamad A. Amin, a well trained

parasitologist who is presently Director ©f the Medical Re-
search Council, and presently deslignated Director of Research

and Training for the Blue Nile Project. His extensive experience
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in schistosomiasis research and control in the Sudan and in

the Gezira, in particular, eminently qualifies him for his

role in the project. In addition, he has recruited a staff

of experienced Sudanese personnel in the fields of epidemiology,
malacology and anthropology to implement the requirements

of the project. Several of these individuals are presently
working part-time on the Project, but will becowe full-time
staff members when the Project is funded, This nuclear staff
will be complemented by additional professionals, technicians,
and consultants as provided for and funded by A,I.L. and is
deemed adequate to insure attaimment of the goals and objectives
set forth in the Project. An integral member of the team

will be the U.S. biostatisticiasn who will serve

in a research capacity and as a4 computer specialist to develop
and systematize an integrated data collection and retrival
system; this person will serve also as a direct liaison officer
between the project and USAID/Sudan.

It is difficult, at this time, to envision the
exact nature of supplementary training that will be required.
However, it is evident that intramural training in statistical
coding, data ret-ieval,and an updating cf quantitative
epidemiologic evaluation will be needed. Likewise, extra-mural
experience (short-term courses or fellowships) for selected
disciplines (e.g., biological control and alternatives to
molluscicidal system: and intergrated pest-management) appear
likely and warranted.

Facilities: At present, modestly equiped laboratory
space for snail maintenance, biological control studies,
parasitological and clinical studies, and life-cycle maintenance
are presently available at the ITM and have, in fact, been utilized
in preliminary surveys and investigations conducted in the Gezira
region. Space will also be provided at the ITM o r the housing
of the computer facilities and a mini-computer will be purchased
by A.I.D, This facility will be under the supervision of the
U,S. biostatistician and will serve as the principal repository
for the storage, evaluation, intergration and retrieval of all
data collected in the Project's various studies,

Two buildings, to be used as a field laboratory and
staff quarters for personnel working and living in the Study
Zone, are in the process of being remolded by the Sudanese
Govermment at Abu Usher. The laboratory building will be
equiped, in part, by A.1.D, funds and will serve as a base
for parasitological, malacological and epidemiciogical
studies iz blocks No. 26 and No. 27. Likew.ze, it is anticipated
that this facility will serve as an operitional base for
anthropological irvestigations and as the primary repository
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for preliminary data to later be integrated at the computer
facility in Khartoum. The Abu Usher facility is ideally
situated near the main highway with ready access to both
Khartoum and to the Gezira Board Headquarters in Wad Medani.

Goals and Objectives: It is axiomatic that the control
of schistosomiasis requires an intimate knowledge of the factors
which may influence the epidemiclogy and transmission of
the disease in a particular envimonment, including the biological
attributes of the snail intermediate hosts and the cultural
attitvdes which contrihute to water-contact. To this end, the
Project proposes to initiate a research and training program
oriented towards obtaining such information and to the
establishment of an integrated data collection system
necessary for disease surveillance and for evalualing
economic impact and cost-efficiency of anticipated intervea:ions,

Schistosomiasis has been recognized in the Gezira
for more than 50 years and in spite of repeatec intervention
programs, the prevalence of infection has not been materially
reduced and may, in fact, be increasing. Epidemiologic methods,
as proposed and used in preliminary surveys by the project staff,
are well recognized and acceptable techniques (quantitative
Kato stool examination for S. mansoni and urine filtration
of aliquots for S. haematobium) providing an ad‘'quate and
representative sample of the population is surveyed. Observational
and interview techniques for assessing water-contact have not,
as yet, been adequately developed by the existing project staff
and cannot be assessed, Likewise, it is evident that the impact
of potable water as provided by deep-bore wells requires
critical evaluation. Until a firm and integrated data base
is established, it will not be possible to devise a means
for assessing theeconomic implications of this disease; however,
this is one of the goals of the project and will require a
significant input from qualified consultants,

Control of the intermediate snail hosts continues to be
an important component of integrated strategies to control
schistosomiasis. The objectives of snail control programs may
be broadly characterized as follows: 1) the complete ecadication
of the snail hosts in a given area, or 2) the reduction of the
snail population to a level at which disease transmission is
significantly reduced. The first objective is seldom practicable
or possible, nor is it particularly adviseable with respect to
the balance of the biotic community. Attainment of the second
objective has been hampered by insufficient data relevart to
the biology, ecology, and samp .ing of the snail hosts. The
relevant question, therefore, is at what level must a snail
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population be reduced in order to significantly affect

disease transmission? Methods presently used to control

snail populations include a) the application of
molluscicides--applied either focally or area wide;

b) environmental alterations to eliminate or render aquatic
habitats unsuitable for smails; and c¢) biological control

by means of introduced or natural predators and parasites,
Molluscicides have and, in many areas, continue to De the

method of choice; however, in view of the increasing awareness

of the dangers of such agents to the environment, alternatives
must be sought and are being demanded. It is an objective

of the Project to seek and investigate potential altrrumatives,
Environment control requires considerable cooperation of the
local population and is often quite expensive but has the
advantage of being permanent. Biological concrol, which is

an area of study selected by some members of the Project staff,
has scarcely been explored. It should be noted, that although
various predators and parasites of freshwater snails have been
recognized and some have received study in the laboratory, few
appear to be of practical value in controlling the host snails
under field conditions. An exception may be Marisa cornuarietis,
a South American prosobranch snail which attacks the egg-masses
and young of the host snails and has been used with some success
in Puerto Rico. 1Its applicability to the Sudan would require
serious evaluation. Recent studies on competitive interaction
between species of Helisoma and host snails are likewise
encouraging and require further study. The use of fish
predators, e.g., the African lungfish has been proposed as an
area of study Ly the Project staff. A supply of these fish

have already been collected from the Western Sudan and
preliminary experiments suggest that they will prey upon snails,
In this regard, it should be noted that a variety of predatory
fish have been studied, in the past, including at least 40 species
in Africa, Fish predation, however, has never been shown to be
highly specific and snails are eaten only when the prey population
is of sufficient size to warrant the energy expenditure required
by the predatur. Observations that snail infection rates at
levels of 1% or less are capable of maintaining human prevalence
at levels between 20 and 607 mandates a careful evaluation of
this method of control.

Experimental studies on natural plant products control
agents, in particular '"Habat-El-Mollok" (=Croton sp.}, will be
conducted. Preliminary studies by Dr. Asim A, Daffalla have
demcnstrated that the product was effective against Biomphalaria
pfeifferi and Bulinus truncatus, the respective hosts of
S. mansoni and §. haematobium. The material, however, is not
effective against snail eggs nor the larval schistosomes., There is,
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also, no evidence that it is effective against mosquito

larvae as is the plant product Endod. Chemical characerizations
remain to be done and toxicity studies do not appear to be
adequate,

Molluscicidal intervention (e.g., Niclosamide) will not
be part of the Project per se; however, it is likely that the
Study Zone as a component of the overall Blue Nile Scheme will
be subiected to such measures. This raises some concern with
respect to the integrity of suitable controls for alternative
measures and it is recommended that at least a portion of
Blocks 26 and 27 be kept free of molluscicidal treatmeat
for experimental purposes.

E. Administrative Arran-cements

The Project willi make a direct contribution to the
Blue Nile Health Project by developing a surveillance system
for schistosomiasis. The administrativ2 unit within the GOS
which has been charged with the research and training activities
of the Project is the Research and Training (R&T) Unit of the
Blue Nile Health Project. 1In addition to the staff provided
by the MOH, the Unit has a number of professionals from the
Medical Research Council of Sudan and from the University of
Khartoum. The Director of the R&T Unit, Dr. Mutamad A. Amin,
is also Director of the Medical Research Council and a
Professor of Parasitology at the Medical School. He is
assisted by two administrative assistants. This AID
Project will strengthen the research organization of the
R&T Unit by adding expertise in biostatistics and epidemiologic
data processing and analysis to the already existing
multidisciplinary competence in parasitology, malacology
and field epidemiolagy., I’ will also provide funds for
additional field staff of che research team and for equipment
and supplies to expand the field research in the Study Zone,

It is proposed that the American biostatistician
act as the liaison officer between the Research and Training
Unit of the Blue Nile Health Project and USAID/Sudan and that
an officer of USAID be designated as local Project Manager. It
is further recommended that a special hank account be established
for the Project.

The office and laboratories of the Research and
Training Unit are located at the fifth floor of the National
Health Laboratory in Khartoum. The AID Project will also be
housed at the R&T Unit's headquarters, while the field research
component of the Project will be attached to the Abu Usher facilities
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in the Gezira.

As biostatisticians with training and field experience
in epidemiology are rare, some delays can be expected in the
recruitment of a suitable candidate. 1Interested direct-hire
professionals in AID concerned with the project should be
given ample time to interview prespective candidates and
to brief the incumbent before assuming his duty station
in Khartoum. AlD/W would also Le eapected tc recreit
the consultants for the project and tc assist in the
logistics for providing the highly specific needed for
the project on time. Moreover, direct technical assistance
from AID/W may be needed in certain phases of the project.

F, Evaluation Plans

Since this Project consists of a research
entity created to gather and analyze data related to the
surveillance of a specific disease, the evaluation differs
from the more usual type of project activity surveillance.
Provision has been made for two evaluations, one at the
end of 18 months aft:r the Project's inception, and the
second one at the termination of the Project,

The personnel required for each evaluation
will be very similar with respect to their technical skills,
The co-ordinator of the team should be provided by either
AID/W or REDSO/EA and have had prior experience conducting
evaluations and producing well-written repcrts. The team
will require two persons who will probably have to be procured
under contracts by AID/W: a malacologist with prior African
experience with schistosomiasis problems and a social
antnropologist with a background in either medical enthropology,
schistosomiasis or both. AID/W should assist with a person
with a good systems background, knowledge of software for
social science analysis, and capable of giving practical
guidance useful to scientists without extensive analytical
training, Either AID/W or REDSO/EA should assist in providing
two additional skills, a medically trained person familiar
with the clinical aspects of the disease and an integrated
pest management specialist capable of assessing the
interactions of the whole ecosystem beiung studied,.

The rel atively large (6) American team will be
assisted by Sudanese senior staff selected by the Director
of Research and Training. He will attempt to identify
qualified individuals working within the country on similar



- 26 -

disciplines and their relationships to the disease, but
not currently working on this project.

The initial evaiuation will focus particularly on the
following areas:

1. Should the project continue without change?

Is re-scheduling indicated?

3, Are the inputs provided sufficient and of the
right types to do the job?

4, Is the project meciing the objectives specified?

5. Are the interdisciplinary team members working well
together and utilizing the services provided to
the fullest capacity?

6. 1Is the intra-organizational management effective?

7. Are the linkages between the Abu Ushar and Khartoum
Units effective and harmonious?

8. What inter-organizational linkages have developed
with other bodies interested in similar problems?

9. How do the representatives of the various disciplines
evaluate the data produced to date?

10. 1Is the budgeting appropriate if any changes have
taken place?

[

The initial evaluation will be follcwed by a symposium
to be held in Khartoum for the entire Sudanese sgtaff to
present any papers related to the topic. The budget is
sufficient to allow overseas participants to attend. The
selection of these persons will be at the discretion of the
Director, Research and Training Division of the Schistosomiasis
Division. It should be useful to share the jointly prepared
US/Sudanese evaluation report in order to seek constructive
recommendations from experienced intermational personnel, A
representative from WHO Geneva from the Division of Schistosomiasis
and other Helminthic Diseases would be a valued consultant
for such a symposium.

The timing of this first evaluation should coincide with the
annual meetings of two newly created groups which advise the Blue Nile Health
Project: the International Donors Review Committee and the Scientific Advisory

Committee.

The final evaluation which will occur at the end of the
fourth year will focus on the overall objectives of the project
and how well they have been atitained. Major concerns will include:

1. What has been the productivity of the scientist
working with the project with respect to quality and quantity?

2., What skills have been added to the Sudanese staff
through the project?

3. Can the project be expected to continue at the same
efficiency level withou*t outside 23sistance? '



- 27 -

4, What prospects are there for an effective and
appropriate control strategy to evolve from the work? Are
further data needed?

5. Should the project be continued or a sequel to
it considered? By whom? What level of funding would be
required?

A symposium will be held at the end of the Project.
Again, the level of funding is sufficient to invite outside
consultants, All papers produced during the project should
be presented in at least summary form. It would be
appropriate if the outside consultants wished to comment
on the desirability of future funding,

G. Financial Plan

The following summary financial table shows a
breakdown of total Project costs to AID and the GOS by
category and foreign exchange/local currency costs. All
cost estimates are based on current prices for technical
assistance, Sudanese salaries, training, equipment, supplies,
and operating expenses., Inflation has been calculated
at between 10-15% for US supplied goods and services beginning
in FY 1982. The GOS contribution has been inflated at
10% per year starting in 1982. A 10% contingency factor
has been added to both the AID and GOS contributions. For
details on these budget estimates, refer to Annex B, Financial
Notes,

The GOS contribution is 33% of total project costs,
thereby satisfying Section 110(a) of the Foreign Assistance Act.

This Project will aot burden the GOS with significant
recurrent costs during its implementation or after its termination,
Most of the costs attributed to the GOS are associated with
personnel already employed, existing buildings and facilities,
and vehicles previously purchased. It must be noted, however,
that AID is funding the salary costs of several long-term
Suc¢  nese professionals to work on this Project (biostatisticians
(2), socio-anthropologists (2), public health inspectors (2),
lab technicians (4), an economist, and a pest management
specialist ), Once the Project is completed, a source of
funding will have to be found to support this trained and
experienced staff. Hopefully, the Project will develop cost
effective programs for control of schistosomiasis which will
be funded by the GOS and external donors in the jfuture, The
core staff employed during the life of this Project would
certainly be ideally suited for employment on any follow-on
activities,
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H. Implementation Arrangements

USAID/Sudan plans to carry out this project
as follows:

1. A project manager will be designated within
USAID/S to:

a. Assume primary project implementation responsibilities
for the mission;

b, Coordinate project direction with the Director
of the Research and Training Unit of the Blue
Nile Health Project and the 'S funded biostatistician
working with the Unit;

¢. Prepare PIO/ts for the long-term advisor and
short~term consultants;

d. Prepare PIO/Ps with the assistance of USAID/Sudan's
foreign national training officer for project
funded participants;

e, Prepare (with REDSO/EA assistance, if necessary)
Project PIO/Cs naming a procurement service agent
in the US as the authorized agent of the GOS;

f. Coordinate scheduled project evaluations.

2. The services of the long-term biostatistician will
be obtained under a personal services contract (See Annex E for
job description.) This individual will be the Project's principal
liaison with USAID/S.

3. AFR/RA will be the primary Washington backstop office
for this project. AFR/RA will assist in the recruitment and
contracting appropriate project personnel; assist with project
participants {(through OIT); and provide general project support,.

4. The Ministry of Health will have overall responsibility
for the project for the GOS. More specifically, the Research
and Training Unit of the Blue Nile Health Project will be
the implementing agent for the GOS.

The Project Agreement will contain one coverant to read
as fcllows:

The grantee covenants and agrees that prior to
the procurement or use of any pesticide by the
Project, the grantee will inform USAID/Sudan
in writing of the proposed procurement or
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use of the pesticide, including a detailed
description of how the pesticide will be
used and the safeguards to be followed,
and shall obtain the written approval

of USAID/Sudan prior to procurement or

use of the pesticide.

the project.

Preliminary Implementation Schedule and Procurement Plan

The following implementation plan identifies the major
actions which musc be carried out to get this project underway.
No attempt is made here tc specity the various research
activities and experiments that will be carried out under

This will be the responsibility of the

individual scientists working under the gneral guidance of
the Director of the Research and Training Unit, Blue Nile

Project.

One of the first tasks of the biostatistician

upon arrival in Khartoum will be to submit a research and
experiment plan for the first vear of the project to USAID/Sudan,

Action Date Action Agent
1. PP submitted. August 1980 REDSO/EA, USAID/S
2. PP approved. November 1980 AID/W
3. Project
Agreement signed. December 1980 USAID/S with REDSO/EA
4, PIO/T for
biostatistician
submitted. January 1981 USAID/S
5. PIO/Ts for first
year short-term
consultants January-March 1981
submitted . USAID/S
6. PI0/Cs for first
year vehicles, USAID/S with REDSO/EA
commodities and January-Apr, 1981 assistance; PSA
supplies
submitted.
7. Biostatistician AID/W contract QOffice,
arrives at post. June 1981 USAID/S
8. Vehicles,
commodities and June-Oct. 1981 AID/W Procurement PSA
supplies arrive.
9, Arrival of short- As scheduled in  AID/W Contract Office,USAID/S

term consultants,

P10/Ts-throughout
1981



PROJECT TESTCN SUMMARY

LOGICAL FRAMEWORK

Project Title & Number: Health Constraints to Rural Production PP (698-0408)

ANNEX A

_ LARRATIVE SUMMARY

OBJECTIVILY VERIFTALLE [HDICATORS

__MEANS OF VERIFICATION

Progruam or Sector Goal:

1. Sector Goal: To improve
the quality of life for the
people of the Sudan.

2. Program Goal: To remove

health constraints to rural
production caused by water
borne diseases in the Blue
Nile irrigated areas.

3. Sub-goal: To ameliorate
the impact of schistosomiasi

Measures of Goal Achievecments:
Reduction of prevalence and/or
severity of schistosomiasis

d

Data Output sheets
Evaluation reports

TMPORTANT ASSUMUTIONS

Assumptions for

achievin 0gl targets:
1 thst%S)mxasE L

causes a decrease in ’
either the quantily

or intensity of people's
work capacity.

2. Successful completion

of the project will assist
in the development of
viable and replicable
interventions for the
Blue Nile irripated areas,
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ARRA TIVE SUPTARY

ORJECTIVELY VERIFIABLE TRDICATORS

MEANS OF VERIFICATION

ITMPORTANT ASSUMPTIONS

Project Purpose:

To develop a multd -~
displinary system for

epidemiologicail
surveillance (collectio
analysis, interpretatio
or relevant data and
their prompt
dissemination to those
concerned) of
schistosomiasis in
study zone of the
Gezira.

1;.

Conditions that will incdicate pur-
ivse has been achieved: End-of-
Project status.

The existance of a functioning

surveillance system for
designated study zone
(Irrigation Blocks 26 & 27) which
can provide on demand the
available data in space and time
on acceptable parameters
necessary to evaluate the
transmission and control of
schistosomiasis.

the

Output of analyzed data
sheets Evaluation
reports.

Assumptions for achieving
purpose:

Scienticts are willing and
able to work together to
achieve common goals.

- v vaperaye
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NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATOEFS

MEANS OF VERIFICATLUN

IMPORTANT ASSUMPT1ONS

Project Outputs:

1. Trained personnel
working in or
associated with the
study zone,

2. A completed
census of the total
population of the
zone and sampling
designs & techniques
developed.

3. Precoded forms
and data collection
and analysis tech-
niques developed

for multidisciplinary
studies.

4. A functioning
computer facility
with appropriate
hardware.

5. A surveillance
system operating
for the study zone
suitable for
expansion.

Magnitude of Outputs: gy 1984

1. Sudanese technicians and staff
will be trained in various

disciplines related to schistosomiasig

surveillance,

2. Maps, census data, and
sampling frames will have been
developed.

3. Data will have been analyzed
and interpretend on all aspects
of the surveillance system.

4. The computer facility will meet
staff needs in a routinized manner,

5. The system is ready to assist
in the development of an effective
and economical control strategy,

Annual reports of Projecy

Advisor.Periodic
publications of staff
members evaluation
reports.

e o —

Assumptions for achieving
Outputs:

1. Personnel are available
for training and willing to
work in the study zone,

2, The participating
Sudanese investigations and
supporting facilities are
available at the appropriate
time,

3, The population in the
study zone whether 1in
degignated or undesignated
villages cooperate in the
study.

4, Interventions exist which
could emeliorate the
schistesomiasis problem in
both an effective manner and
at reasonable cost,
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NARRATLVE SUMMARY

OBJECTIVFLY VERIFIABLE INOICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Project Inputs:

Technical agsistance
- long term - US
short term- US
Participant Training
- long term - US
short term - US
Local Personnel Support
- GOS & US
Commodities - US

*

Implementation Target(Type &
Quantity)
See detailed Budget Table.

1. USAID Controller
records

2. AID/W Controller
records

3. MOH records

Assumptions for providing
Inputs:

1. AID funding available
-on timely basis

2, GOS and related budget
support contlnues,
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GOS CONTRIBUTION
(ALL COSTS LOCAL CURRENCY EXPRESSED IN S000

CATEGORY FY 81 Fy 82 Fy 83 FY €4 TOTAL

Personnel
- Senior staff salaries 67 67 67 67 268
3 Biologists '

2 Malacologists
2 Parasatologists
2 Spidemologists
1 Clinician
1 Ecologist

- Mid-level staff salaries 36 36 36 36 144
6 Technicians
4 Lab assistants
4 Public Health
Officers
4 Interviewers

- Support Staff 70 70 70 70 280
Drivers

Cleaners

Lab attendants
Messengers

Guards

Snail field workers

O Www HH oo

-
y
-

Salaries calculated as @
percentage of tire spent
on project activities
using current pay scales
in Sudan. Percentages
range from 25-100%.

Buildings

- ABU USHAR laboratory/ 19 19
offices based on 15 yr.
depreciation and
yearly maintenance

- Khartoum laboratory=--
imputed rental vulue
per sq.ft. 2 2 2 2 8

- Director's house--
rental value 2 2 2 2 8.

[
O

19 76

Otker
- Depreciation of
4 cars @ 1,000 ea./yr. 4 4 4 4 16
- Maintenance/POL
@ $5,000/yr. 5 5 5 5 20

Sub Total 205 205 205 205 820
Inflation @ 10% yr - 21 43 68 132
Contingency @ 10%
of sub total 21 21 21 21 84
Grand Total 226 247 269 294 1,036
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Equipment & Supplies

Major Equipment (Over $500) Cost $U.S.
5 binocular, compound microscopes with lights & mirror 12,500
2 dissecting microscope 2,000
2 table-mecdel centrifuges with standard heads 2,400

(18-12 tube capacity, 12-15 ml tubes)

1 Micro-hematocrit head for above 125
1 Portable Generator; 1200 W capacity (Hands Type) 800
1 All glass, electric still for dist. Hy0 450
1 16 cu ft capacity rerrigerator with freezer compartment 600
1 Hatch Field K:t with Spectraphotometer for water analysis 450

Minor Equipment (Under $500)

2 digiral scales - $100 each 200
1 baby scale 90
2 Large, insulated cold chests + 1 dz freezer packs 200
1 Magnetic mixer + stirring bars 125
1 laboratory balance, 0.01-100 gm capacity 550
2 Stethoscopes 200
2 Percussion hammers 35
2 blood pressure cuffs and manometers 250
1 opthatmoscope 175
1 otoscope 175
2 physician bags 170
2 battery operated hemoglobometers + extra chambers (6) 700

Leur-lock milli-pore filter-holders, plastic 500

Fine forceps and scissors, stainless steel 100



lab. Supplies (for year 1)

Assorted glass ware(beakers, slides, graduates, pipets etc)
Assorted chemicals & stains

Disposables (s.mple cups, applicators sticks, gloves
tape, filter pads, syringes, etc.)

Pharmaceutical:y and pallatives (Chloroquin, Aspirins,
Opthalmic ointw=ewt, etc.)

Aquarium supplies

Soc. Anthropologists Equipment

Binoculars (2 pr)

2 /70 Polaroid camera with film
Present cost estimate

+ 207, inflation

Sub Total

+ shipping cost 30%

Total

Disposable Supplies (after year 1)

Lab items
Pharmaceuticals

Aquarium supplies

Cost SUS.

3,000

2,500

3,000

5,000

1,000



ANNEX C

SOCIAL ANALYSIS

Introduction

The Gezira Scheme is the world's largest irrigated farm under
single management. The main cash crop is cotton. Other crops include
dura(sorghum), wheat, groundnuts, lubia, (bean) rice, vegetables, and
fruits. The Scheme began in 1925 with the completion of the Sennar
Dam, which transformed 1.8 million feddans into arable land. Now, more
than 2 million feddans are under cultivation, not including the new
and adjacent Rahad scheme.

The Gezira area is the home of about 1.7 million farmers and
laborers, and .5 million seasonal migrants who help with the cotton
harvest. The tenant farmers, who are ethnically Arabs, operate in
partnership with the govermment of Sudan and the government-controlled
Sudan Gezira Board (SGB), a public corporation which handles the adwini-
stration of the scheme and marketing of the cotton crop.

The Gezira accounts for 127% of the total cultivated area of Sudan
and its cotton earns 607 of the nation's foreign exchange.

The People

Within the Gezira, the Project Study Zone consists of blocks 26
and 27 and encompasses some 30,000-50,000 residents in 41 villages and
temporary camps. Most of the tenant farmers are African Arabs.

A common Arab/Islamic heritage, fused with African (Hamitic, Nilotic,
Nubian) elements, provides a considerable degree of cultural homogeneity,
despite varied tribal backgrounds.

Ethnically close to the tenants, but lower in status, is the
group known locally as Westerners. They come from Yariouws tribes
(usually sendentary, agricultural) in the Western Frovinces of Darfur
and Kordofan. Some come from Chad. Westerners may be more or less
permanent residents in the Gezira; others comprise the bulk of the .5
million seasonal laborers. In the Study Zone, Westerners tend "o be
Fur, who may specialize in the unenyiable job of cleaning (weeding)
canals, or Tama, who work as field laborers, often camping in the
cotton fields in temporary shelters.

Another group is the Fellata, a term derived from Fulani and which
refers to Nigerians, especially Hausas, as well as to other Sudanic
peoples from West Africa, Migrant communities of Fellata were established
in the early years of the Scheme, but the composition of these communities
remains relatively unstable. New migrants -- often pilgrims on their
way to or from Mecca -- join the Gezira Fellata, and the latter may work
as seasonal laborers in other parts of Sudan.
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Westerners and Fellata are of relatively equivalent status in
the Gezira; they may be luuped together and called by either name by
tenants or Gezira officials. Both tend to live in labor camps or in
"unregistered" villages. The latter are not recognized by the Gezira
Board and sv receive no services such as wells or water supplies.
Children of these groups often attend primary schools in neighbouring
recognized villages, but they tend to drop out early because they are
needed to work in the fields and help in domestic chores.

Two low-status groups remain. One consists of descendants of slaves
that once belonged to indigenous Arab tribes. The other consists of
transhumant cactle-herders from east of the Blue Nile who graze their
cattle in the Gezira for 1-3 months, and who addicionally earn laborers'
wages during the cotton picking season. The former are well-integrated
into village life; the latter are not but their presence, as is true
for all seasonal workers, has significance in terms of health and the
spread of schistosomiasis. It is also gsignificant that the government
has no effective means for monitoring the movements, or the health status,
of the various migrant workers who comprise perhaps one-quarter of the
Gezira's total population.

Inter-Group Relations

The soclety is a highly-stratified, caste-like one with tenants
in a relatively high position and with several ethnic/occupational
groups at the bottom. The social organization in the Gezira area has
been this way since antiquity. Records from pre-modern times describe
the Fung Farmers of the 10th century as a leisure class which depend
largely on tenants, hired labor, and slaves to carry out cultivecion
tasks for them.

Leisure is highly valued by the Arab tenants of today. Conversely,
manual labor is associated with slaves. Accordingly, tenants hire as
much field and domestic labor as they can afford or need. Need for labor
varies with size of landholdings, the sex and age composition of the
tenant family, and the distance between the fields and the tenants
household.

Going beyond tradition and Arab values, it should be noted that
the Gezira Scheme was never planned with self-sufficiency of lacal
labor in mind. There has always been a need for importing seasonal
labor. 1In fact labor has been, and remains, in short supply.

Tenants and laborers, while socially segregated, are mutually
bound in & web of economic relationships. For a tenant to find laborers,
he must have good "credit" locally, i.e. he m.st make good his promise
to pay after his crop is in. In the meantimw:, the tenant paterfamilias
must help feed and provide for the hired family -- and perhaps their
animals., The tenant himself is in a perpetval state of debt to the
shopkeeper-moneylender, since cash is always short yet always needed
to provide for laborers. Most tenants sell their cash-crops at the
same time of year, thereby getting the lowest possible price. Values are
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are again relevant: generosity , display, and what even might be called
conspicuous consumption on the part of the relatively wealthy are called
for. One of the worst things a person can be called is a miser. This has
a leveling effect on wealth disparity in Gezira; it means that people
will spend or lend rather than save or invest,

It should be noted that tenants work in a system that is tightly
controlled by field inspzactors and other members of the Gezira Board.
Board decisions are based dn coasiderations of cotton ouput and variable
wor ld market conditions, aad nct necessarily on the interests or welfare
of the tenants, to say nothing of the laborers. For example, :enants
often wish to grow more dura than they may be given permission to. Dura
is locally referred to as "our daily bread", as opposed to '"the government's
Dura is not only the basic subsistence crop, it is also the basis for
credit or loans from local shopkeepers-moneylenders. Yet the larger
system demands that cotton be given highest priority and that it be
produced at the lowest price possible in order to maximize profits.

The justifying rationale is that income from cotton benefits the
entire nation.

Who are the Poor?

From the above, it can be seen that all of the pzople of the Gezira
are relatively poor, even if some have more money aid property than others.
Both malaria and schistosomiasis are highly endemic to the area and that
there are no significant prevalence rate differences between ethnic
groups. Schistosomiasis is a desease of rural poverty,; it is related
to inadequate housing and sanitation, to poor diet aad lowered resistence,
and to poor access to health care services,

Of course, the Westerners, Fellata, and other labor groups are the
poorest in the area. Thay lack access to potadle water for the most part,
and they are denied basic services that the 5GB provides. (Ara> villages
of less than 1,000 population may also lack services.) It is men frow
these groups that perform jobs like canal weeding, which requires long
hours of immersion in contaminated canal water. A 1980 study that
determined age and six-specific prevalence rates of S. Maasoni eggs in
tha stools of two labor groups found that male "Westerners'" (who zlean
the canals) were the only group for whom prevalence rates do not drop
after teen-age, the years of maximum bodily exposure to canal water
resul-iag in increased intesity of infection the longer they are
employed in this occupation.

The high prevalence of schistosomiasis among males is not to be
taken as evideace that women's life is easier, as will be shown in the
text sectioa.

It should be remembered :that the Gezira Scheme is labor-intense
and that the system of using migrant labor helps redistribute the
Scheme's income more equitably and further, that it helps spread incoume,
food, and zo0ds originating in Gezira to many other parts of the nation.



The Role and Statutus of Women

Women in developing societies usually lack the social and economic
power resources that men enjoy. Certain cultural features can carry
this to an extreme; the Gezira seems to have most of these; polygamy
patrilineal descent, patriarchal Arab/Muslim values that demand female
purity, seclusion, modesty, and submission. The value of female purity
to single out one-- leads to the practice of infibulation, or complete
female circumcision, in an attempt to ensure that female sexual activity
is confined to husbands or husbands-to-be.

The sexes are quite segregated, even after marriage. Both men and
women seem to prefer their own company. Arab women remain in the home
and perform domestic chores. Some activities, such as fetching water
from a canal, require them tc move about, but they are seldom far from home.

Islamic law allows women half the inheritance to which fheir bvothers
are entitled, thus some Arab women hold tenancies. However, someone alse
must manage and work the land for them, since Arab women are not supposed
to work in the fields. Off-farm income-producing occupational roles that
are open to men -- merchant, shopkeeper, butcher, religious funcionary,
tractor leaser, industrial laborer at textile factory or tannery, tailer,
carpenter, house repairer, canal guard, samad (agricultural supervisor)--
are all closed to women. The only occupations open to Arab women, and
these are part-time, are those of midwife (traditional or "trained") or
healer., If she is educated, a women can teach in secondary school. These
schools are segregated by sex.

The situation is different for Fellata or Western women. They,
along with their children, provide over half the labor in the fields.
They also perform a wide range of domestic chores for arab women, as
well as for their own husbands. They may additionally sell ground-nuts
or marisa, the local beer. Thus they are somewhat less restricted, but
certainly more hard-working, than Arab women.

Village authority and decision - making

Nowdays the two key authority figures in villages in the Study
Zone are the Sheikh, whose position is hereditary, and the head of the
village council. It is probably necessary to have a development project
sanctioned by both of them before villagers are likely to cooperate.
The Shikh is the traditional kin-group (asaba: patrilineage) head or
patriarch. He arbitrates disputes, collects taxes, and may have a number
of ritual functions. His support should be solicited for the research
and date gathering efforts.

The village council head presides over a council made up of a number
of committees that have somewhat separate functions. An average-size
village would have an agricultural, development, youth, women's, and
"people's committee. All of these come under the influence of the Sudan
Socialist Union. As a result of the SSU's socialist ideology,women



have been encouraged since 1970 to form unions and to participate in
their village councils. However, they are not as yet very active or
ifluential. For one thing, they tand to be uneducated and for another,
they would not dare oppose or challenge the views of their husbands.

There are 15 elected members on each committee. In smaller villages,
there is a great deal of overlap of personnel on these committees. In
practice, some villages simply have & single council that nandles whatever
problem arises without dividing into committees.

The development coumittee, if it exists as such, coordinates
with the SGB to develop, construct, or maintain things like wells or
water filter systems, health posts, or schools, Much is done on a
self-help basis. 1In spite of fair degree of factionalism based omn
endogomous kin/Ethnic /religious-sect (tariga) groupings, seli-help
projects seem to work quite well as long as people believe that
projects actually benefit them. Of course,skeptiscism and non-compliance
set in if government promises remain unfullfilled or if too many ideas
are discussed without follow-up or implementation. Community development
officers are employed by the SGB to suggest community self-help projects
to village development coumittees, and also to pass along committee
idzas or request to the SGB. Apparently, there are so few of these
officers that they are seldom seen in the villages.

Health Beliefs and Practices at the Community Level

Traditional medicine in the Gezira represents a syncretic fusion
of Arab and African influences, with the former predominating. Bantu
and Sudanic influences -- notably witchcraft and sourcery =-- and of
course more evident among the Fellata.

The Arab/Muslim system of medicine took root in the Gezira over
the centuries since the Bedouin conquest. Today, fakihs (fakirs) are
found in virtually every village. These traditional healers share a well-
developed herbal pharmacopoeia and system of healing, a system which
includes surgical proceedures, bone-setting, cauterization blood letting,
and magical manipulation or divination based on powers believed to be
inherent in the written word of the Koran. Some of the materia medica
has objective efficacy, such as the earth rich in iodides of mercury which
is used to treat syphillis.

Traditional midwives are available to assist in childbirth and
perinatal health problems of the motter. These midwives are said to
be secretive, and not much is known about them by males or ocutsiders.
The village of Angudu, within the Study Zone, has a female healer
whose role is similar to that of a fakih. She prescribes magical
medicines and is believed to have the power to counteract the harmfull
spell of a Fellata healer,

Fellata healers are somewhat distinguished from Arab fakihs
by their abilities in sorcery and divination. Arau villagers are said
to go to Fellata healers to learn the identity nf a thief through

divination, or to harm another Arab through sorcery.



Faith in traditional healing is strong in the Stidy Zone,
especially among older people. There seems to be nc mutual trust or
patient referals between the fakih and the local representatives of
modern medicine, the medical assistant and the (male) nurse. People
view modern and traditional medicines as sepdrate, competitative systens.
Each has its strengths and weaknesses. Pzople move from one to the
other system depending on the nature of their illness and whether or
not, and how quickly, they find satisfaction. Satisfaction in this sense,
it should be noted, means not only the objective removal of symptums,
but also gaining understanding of the maning of why a person becomes ill.
The fakih, as part of the community and belier system of the patient,
usually does a far better job than the medical assistant in explainiug
why a particular person becomes sick

Another disadvantage of modern medicine in the Gezira-- in fact
through mwuch of rural Sudan is that local clinics are usually short, or
completely out, of medicines., The supplies from the central government
stores are irregular and unreliable. This has led many medical assistants
to buy medicines commercially and sell them to patients =-- at great
personal profit many villagers believe. One of the strategies by which
the research team hopes to create good project-community relations is
by keeping local dispensaries and health posts well-supplied in medicines.

The medical assistant in Angudu reports that he spends most of his
time treating colds, sore throats, malaria, fever, and headaches. He
refers the following problems to the "hospital" in Abu Ushar: schistoso-
miasis, broken bones, appendicities, serious wounds, and other conditions
he does not feel competent to handle.

If results from modern medical care are not quickly evident, a
patient often turns to the fakih;perhaps at the urging of an older
relative.

It should be noted that women visit medical assistants or (male)
nurses far leas frequently than do me.. This is because men do not want
their wives to be alone with other men, especially in situations
such as physical examinations. Thus, a goud but unknown proportion of
female morbidity goes untreated, at least by modern medicine. This
may be especially true for schistosomiasis where the presenting
symptoms are vague and require an examination of the body to rule out
other types of disease.

It seems clear that for the foreseeable future, female health
educators and clinicians will be needed to work with the women of the
Gezira. At present, there are few female primary health care workers.
One low-cost strategy by which to partially remedy this would be to
up-grade the skills of the village mid-wife, whether she be trained
or traditional. The trained mid-wife in Angudu (a native of that village)
reports that she is never consulted about any medical problem beyond
these connected with pregnancy and childbirth., Nor has she ever been
asked to speak to the village council or to any otuer group in the
community. It would seem that the current mid-wife training period
of 15 months could be extende. oy perhaps another 6 months -- not nece-

ssarily all in one time block-- and that the mid -wife could become

more of a general nurse and health educator.
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In order to plan an intervention strategy, or mix of strategies,
for schistosomiasis it is necessary to know something about the water/
sanitatdon - related knowledge, attitudes, and practices of the pecple
for whom the interventions are intended. A study was conducted by
sociologist Ann Cheesmond (now at the University of Hull, U.K.) in 1978
in order to answer some of these questions. She focused on one village,
Angudu, and on surrounding canals and abueshreens (irrigation ditches).
The study yielded some useful results, but there need to be additional
data from a wider area of the Study Zone before resources are invested
in water and sanitation systems. Such was the conclusion of the confe-
rence on schistosomiasis held in Abu Ushar, the headquarters for the
Study Zone, in March, 1980,

The longer the contact with infested water, and the greater
surface area or the body that is exposed, the greater the risk of
schistosomiasis ianfection. Therefcre children, who spend more time
swimming in the canals and abueshreens than adults, are more exposed
to infection than adults. Other variables are relevant as well: the
season and the time of day determine the relative density of both
infected snails and cercariae, And due to agricultural practices, the
flow of water, and various behavioral factors, abuesihreers and wminor

canals are liklier to be infested than the larger canals.

In addition to swimming, children also spend hours on end walking
through the canals with fishing nets, another high-risk activity. Due
to strong cultural sanctions requiring female modesty and seclusion,
girls beyond the age of ten seldom if ever swim, and bathing (washing)
is done only in a partial way wnile clothed, or with canal water cargiad
to a secluded spot. Thus, teen-age and adult women are less at risk
than their male counterparts.

A particularly high-risk activity is cleaning the canals, that is,
removing the weeds that impede the flow of water and provide an ideal
habitat for snails. This is considered a very low-status and dangerous
(from the point of view of health) job throughout the Gezira. In Angudu,
only Fur men clean canals, and in 1978 "many'(unquantified) were engaged
in this activity. In 1980, there were fewer men from any ethnic group
willing to perform this task. The paltry wages could be earned more
easily and less dangerously in Khartoum or in agricultural jobs.

Other categories of potentially infective bahavior include doing
laundry, washing utensils, and collecting water. Arab women favor
wading to the middle of a canal to collect flowing water, as they
regard it as cleaner than the more stagnant water by the banks. Non-
Arab women usually collect water by standing on the banks, thereby
reducing exposure to infection.

Thus the risk of exposure to schistosomiasis infection varies with
age, sex and ethnic group (as well as with distance of a village from
infested water), although further investigations are called for before
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conclusions can be drawn. However, at this point the evidence suggests
that a separate intervention strategy needs to be designed for different
groups.

The Cheesmond study also looked at excretory behavior. Men were
found to be more contaminative in this respect thzn women. Female
modesty and seclusion keep women from venturing far from home; they
usually urinace or defecate near their homes just before sunrise or
after darkness has fallen. Young children likewise excrete near their
homes, and older children cover the faeces with sand.

According to the data gathered by Cheesmond, few people excrete
directly in the abueshreens or canals, nor does excretion usually
occur sufficiently close to these bodies of water to contaminate them.
If people excrete near a canal, e.g., on the outside bank, it is because
the irregular terrain and possible foliage offer privacy. Cheesmond
claims that it is the search for privacy, not proximity to water, that
causes people to excrete near canals. The surrounding fields are usually
flat tnad without any protective foliage.

Cheesmond believes that a good deal of contaimination occurs when
people wash clothes and their hands are soiled with excrement in the
canal, This finding seems to be somewhat at odds with the view held
by many urban-based Sudanese that people contaminate canal water in a
more direct fashion. Clearly, more research into this behavior pattern
needs to be carried out.

It was mentioned that Arab women generally judge the cleanliness
of water by whether or not and how quickly it flows. This seems to
hold true for Fellatas and Westerners as well., Those that may occassionally
excrete directly into canal water are said to feel that they see no
problem if it immediately flow downstream. They apparently do not worry
about what might be floating down from upstream.

The people of the Gezira know that schistosomiasis comes from
contaminated water, but they don't adequately understand all the links
to the vector snail. They moreover seem resigned to have to live with
this danger in their environmeat. The delay and complex cause and
effect relationship Letween water contact and the appearance of symptoms
may also lead people to believe that one swim in an abueshreen will make
no difference. Appropriate helth education could make a difference here.
For example, if people avoided water contact during the peak densities
of cercariae, i.e., during the hottest hours of the day, the risk of
infection could be reduced.

A number of Arab villages in the Study Zone have deep bore-wells,
many built thru a combinaction of village initiative and money from the
SGB Social Service 3oard (which operates on a tax called from the sale
of Gezira Cotton). Unfortunately, the well pumps break down frequently
and spare parts are seldom forthcoming. When the pumps are inoperative,
people drink canal water which is the only source of water for poeple
outside regiscered villages.

>
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1. Description of the Project

a. Purpose and Proposed Activities

The purpose of the Projact "Integrated Data Base
Development for Schistosomiasis in the Gezira" is to create a
multidiscriplinary system for epidemiolcgical surveillance
of schistosomiasis, a serious snail-borne disease of humans
in the Gezira Scheme of Sudan. Project activities will be
restricted to research., The research will be concerned
primarily with the collection, analysis, interpretation,
and dissemination of data relevant to the development of a
surveillance system required to properly analyze, prevent,
and control schistosomiasis,

A major support activity will be the collection of
data on the distribution, orevalence, incidence, and intensity
of schistosomal infections in representative samples of the
human inhabitancs in a selected area of the Gezira Scheme,
known as blocks 2€¢ and 27, and referred to here as the Study
Zone (see accompanying map). Parallel with this activity,
a variety of field investigations on the biology, ecology,
behavior, and control of the schistosome - bearing snails
and the interrelationships of the snails, schistosomes, and
human hosts will be conducted in the study zone. Complementary
laboratory studies will be conducted at facilities in the study
zone and at Khartoum University in Khartoum. In addition, various
sociological, anthropological, and economic studies will be
carried out simultaneously with the other activities described.
Finally, appropriate biostatistical analyses will be performed
as required for the systemization and interpretation of relevaat
data.

The Project activities will be coordinated by Dr. Mutamid A, Amin,
Head of the Institute of Tropical Medicine at Khartoum University,
member of the National Research Council of Sudan, and Director of
Research and Training for the "Blue Nile Health Project in Sudan".
Dr. Amin, his research staff, and additional technicians and
professional staff and short-term consultants funded by AID will
carry out the Project activities, The Project will support
intramural training and extramural training (short-term courses,
fellowships of the project participants) as required to increase
the Project expertise in specific areas (integrated pest management,
statistical coding, and data retrienal, for example).

b. The Location

Primary Project activities will be carried out in the Study
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Zone, an area of about 20,235 hectares l/in the Gezira Scheme,
shown on the accompanying map. The well-known Gezira Scheme,
South of Khartoum between the White and Blue Niles, is the
largest irrigated area in the world, totaling about 0.88 million
hectares.

c¢. Major Land and Water Forms

The climate of the Gezira is semi-arid, with an average
annual rainfall of 300 millimeters. The land is very flat, so
that it is easily reached by the Gezira irrigation system of
small canals and minor distributory channels. Further, it consists
of cracking clays well suited for irrigation. The tableland
of the Gezira "triangle", between the Blue Nile and the
South Nile south of their confluence at Khartoum, slopes
gently toward the north and west, permitting natural gravity
irrigation from the irrigstion dam at Sennar.

The Gezira is extensively cultivated. The noncultivated
land is inhabited by desert scrubs and grasses. Agriasltural
production is adequate only on the cultivated, irrigated land.

The climate, land and water forms, and land use of the
Study Zone are similar to many other areas of the Gezira of
comparable size.

d. Present Land Use Patterns

The Gezira Scheme is divided into 14 Groups which are
sub-divided into 107 blocks (54 in the Gezira proper and
53 in the Managil,south western extension, fed by an extension
canal). (As stated, Blocks 26 and 27 comprise the Study Zone,)
From the Sennar Dam, water flows through a network of channels
and ducts to irrigate the cultivated blocks. The land and water
are owned and managed by the GOS under the administration of
the Sudan Gezira Board. The operation is a weld of State
ownership and private enterprising. The GOS provides the land
and manages tha irrigation scheme. Private entreprenuers
-- tenants - manage and harvest the crops.

1/

" In Sudan, a feddan, is commonly used in preference to hectare
One feddan equals 0.42 hectare.
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The Gezira Scheme was developed primarily to produce
extra long-staple cotton, gossypium barbadense. Cotton was
grown on small scale prior to completion of the Sennar Dam in
1925. The area planted in cotton increased significantly in
1951-52 with the addition of a north western extension and
nationalization of the Scheme in 1950 and again in 1960-61 with
the development of the Maragil extension.

The Sudan Gezira Board reports that agriculture of
the Gezira Scheme forms the largest farm under one management
in the world, The Scheme constitutes 12 percent of the total
area cultivated in the Sudan. Cotton is the economic backbone
of the Gezira. The Scheme produces 75 percent of the Country's
extra long staple cotton. In recent years, Sudan (Gezira
plus other agricultural areas) has produced 30-40 percent of
the world harvest of extra long staple cotton., Cotton and
cottonseed account for nver 50 percent of Sudan's export
earnings. Other major crops of the Gezira are dura (sorghum)
-- the principal food crop of the Sudanese -- wheat, groundnuts
(peanuts), rice, and vegetables, with the following number
of hectares being planted to each in the Scheme in 1979-80:

Cotton 227,244
Dura 137,463
Wheat 151,815
Groundnuts 95,989
Rice 3,808
Vegetables 13,956

The addition, the legume, lubia (Dolichos lablab) is
grown as animal fodder. Though dura, milled and processed into
a bread called kisra is the principal food crop, the beans
of lubia are eaten by people during times of hardship. Phillipesara
(Phaseolustrilobas sp., a legume) is also grown as animal fodder,
Miscellaneous crops include citrus and other fruit trees, and
0il seed crops (castor, for example), and trees produced for
firewood and lumber. lLarge numbe. of grazing animals -- primarily
goats and cattle -- and poultry are kept in the Gezira. Fishing,
though not a major industry, provides an important source of
food for some villages nearest the Nile rivers,

On a given plot of land, cotton, lubia, and dura are
rotated with fallow land in a rotational scheme that recycles
every 6th (Managil extension) or 8th (Gezira proper) year, as
prescribed by the Sudan Gezira Board. The Board supplies the
fertilizers and plant protection chemicals and administers the use



of these materials. The land-use situation in the study Zone is
generally similar to that described above for the Gezira.

e. Present Population and Population Trends

The Gezira Scheme is the home of about 1.7 million
farmers and laborers, a half million seasonal migrants who
work in the area during the cotton growing season, and an
unknown of nomacic herdsmen who graze cattle in the area from
1 to 3 months psr year,

Some 30,000 people reside in about, 40 villages and
temporary camps in the Study Zone. Most of the tenant farmers
are African Arabs. A common Arab/Islamic heritage, fused
with African (Hamitic, Nilotic, Nubian) elements, provides
a considerable degree of cultural homogeneity, despite varied
tribal backgrounds.

The GOS has no effective means for monitoring the
population growth in the Gezira or, specifically, in the Study
Zone, or the impact of seasonal migration on population trends.
The annual population net increase in Sudan is estimated at about
2.5 percent.

f. Present Economic Conditions and Activities

The Gezira Scheme is the keystone of Sudan's agricultural
economy. It produces 75% of the country's cotton, 85% of its
wheat, and 60% of its groundnuts. Export of Gezira cotton fiber
and cotton-seed is the country's chief source of foreign currency.

However, agricultural experts are not entirely optimistic
about the future for irrigated agriculture in the Gezira. Nile
water allotted to irrigation schemes is now being used or is
already committed. Existing irrigation schemes are performing
well below expectation, partly because of poor maintenance. Cotton
profits have fallen off in the past three years, primarily for
two reasons: lack of price incentives and growing problems with
insect pests called whiteflies that secrete a sticky substance
on the cotton lint, deteriorating its quality and sales value.
Pesticides now form about 307 of the cost of production in
cotton and, yet, there is evidence that they are not effectively
reducing the whitefly problem. If the cotton pest problem
worsens --- which it likely will unless cost effective alternatives
to pesticides are developed --- disaster may loom, forcing a
radical reappraisal of the future of the crop.



The cotton problem, coupled with various factors
including the increases in oil prices, have resulted in an
almost insurmountable problem in balance of payments., Failing
massive interventions by donor countries and international
lending institutions, the shortfall in available foreign
exchange may soon become critical with major repercussions
on economic and political strategies.

g. Social and Cultural Characteristics

The population of the Gezira is that of a highly-stratified,
caste society with tenants in a relatively high position and
several ethnic/occupational groups at the bottom. This general
social organization has existed since ancient times. Though
the Gezira Scheme is the most agriculturally advanced region
in Sudan, the inhabitants still are relatively poor.

The tenant farmers, who are ethnically Arabs, operate
in partnership with the Gezira Board. Ethnically close to
the tenants, but lower in status, is the group known locally
as Westerners. Some are permanent residents in the Gezira.
The Westerners also comprise the bulk of the half million
seasonal laborers.

Westerners and Fellata (migrant communities of Fellata,
from West Africa, were established in the Gezira in its early
years) are of relatively equal status, Both tend to live in
labor camps or in "unregistered" villages. The latter are
not recognized by :he Gezira Board and receive not services
such as water wells or water supplies. Children of these groups
often attend primary schools but tend to drop out early because
they are needed to work in the fields and perform domestic chores.

Two additional low-status groups inhabit the Gezira: the
descendants of slaves that once belonged to indigenious Arab
tribes and the transhumant cattle-herders from east of the Blue
Nile who graze their cattle in the Gezira for 1-3 months each
year and sometimes work as laborers during the cotton picking
season,

2. Description of Possible Envirommental Impacts

This section identifies the reasonably foreseeable effects
of proposed Project actions on the human environment. First
the overall Project actions will be described. The proposed
Project will support the following activities;



Epidemiological Studies

A major activity will be the collection of data on
the distribution, prevalence, inciderce, and intensity of
schistosomal infections in representative samples of the human
inhabitants in the Study Zone. 1t is envisioned that approximately
2000 inhabitants of the Study Zone will be included in the studies.
Each year, during the 4-year Study, they will be examined (via
blood, stool and urine samples and visual and other appropriate
examinations) for the presence of schistosome parasites and other
diseases, such as malaria, thet may contribute to the morbidity
associated with schistosomiasis. In addition, they will be
interviewed, and their persoval habits and surroundings will
be observed as required to d.itermine the effects (singly
and in various combinations) of economic status, social status,
ethnic background, personal i1ygiene, diet, water source, and
numerous other factors that way be involved in the onset and
severity of schistosomiasis. Sampling of blood, urine and stool
specimens will be administered by technicians trained properly
for this work. Interviews and observations will be carried out
by sociological and anthropological specialists, economists,
and medical specialists assigned to the Project.

Field and Laboratory Research

A variety of field studies of snail biology, ecology,
behaviour, and control will be conducted. The population dynamics
and behavior of snails as related to the onset and severity of
schistosomiasis will be studied under various environmental
conditions as affected by water pH, aquatic plants, soil type,
presence of naturally occuring biological controls, and human
interventions (chemical control, use of snail-eating fish,
Environmental manipulations, etc.), for example, The snails
will be studied in their natural aquatic habitats, in field
cages, and in laboratory acquaria in the Study Zone and in
aquaria at Khartoum University laboratories at Khartoum.

One aspect of snail research will involve the monitoring
and testing of various proven or promising snail control methods ==
chemical molluscides, engineering and manual methods (e.g.,
mechanical control of aquatic plants serving as important snail
habitat, hand removal of the plants, and flushing the irrigation
canals), biological control (via predatory fish such as the
Chinese grass carp or competitive snail species), and promising
alternative methods that cannot presently be identified -- used
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either singly or in combination in "integrated pest management
systems." Trained biologists and malacologists will carry out

the research. An integrated pest management specialist, trained
in ecological principles of pest population management, will
collaborate in testing the control methods singly and in
combination in integrated pest management systems. Any pesticides
that may be tested will be done so only for research purposes

on a very small-scale basis and under the direct supervision

of project personnel trained on the proper use of pesticides.

(NOTE: Envirommental Procedures of AID's Regulation 16
establishes guidelines on the use of pesticides in AID financed
projects. Paragraph 216.3 (b) (2) (iii) specifies requirements
of projects including the assistance for procurement or use,
or both, of pesticides for research or limited field evaluation
purposes by or under the supervision of project personnel and,
therefore, applies to the present Project. Specific pesticides
that may be tested in the Project presently cannot be identified.
The approval of use of any such pesticide purchased with Project
funds or tested experimentally in the Project - irrespective of
its source -- is subject to requirements of the Project Covenant
as specified in section (blank) of this document.)

Other laboratory studies, in addition to those
described, will entail microscopic examination, preparation of
slide smears, bio-chemical analysis and other techniques,
appropriate to the analysis and quantification of blood, urine,
and stool specimen samples, samples of water etc.

Biostatistical Analyses, Data Collation,
and Data Interpretation

The coding, analysis, collation, and interpretation
of data, required of research projects, will be carried out by
Project personne., Electronic calculators, mini-and macro-computers,
and other appropriate data analysis and processing equipment will
be used for this purpose.

Training
Refer to section 1 a, above for discussion,

From the above discussion, the following foreseeable
effects of the proposed actions on the human inhabitants and
their enviromment in the Gezira have been identified:



a, Zffect on the Resident Human Population,
Immediate
(1) Pouitive:

*The Project will generate increased local income
and enhance the purchase power of the Project employees.

#The Project will increase the level of medical
expertise and related skills in the Study Zone. Therefore, the
Zone and surrounding area should theoretically benefit from
the resulting improvad dAisease diagnostic and presentation
capability.

(2) Negative:

*The Project will result in an increase locally
in number of persons in higher education and income levels, The
physchological effect on the resident population or the
socio~politio-¢conomic impact cannot be predicted, but it
may be negative,

*Unless szfeguards are established, some of the
sampling procedures employed cn the resident human population
may result in personal health hazards. For example, use of
non-sterile blood sampling devices could cause harmful effects.

Apprupriate procedures will be adopted in order to
mitigate the potentially harmful effects. Only sampling procedures
that are widely acceptable by the medical profession will be
adopted. The Project Coordinator will ensure the use of
acceptable procedures and also that sampling, interviews,
and other activities involving the interaction of Project personnel
with resident population are conducted professionally by
competent employees,

Long-term

(1) Positive:

*The Project aims to develop an improved surveillance
system requited to properly analyse, prevent, and control
Schistosomizsis., In the long-term, this shculd lead to a
reduction in the problem of disease and improvement in the
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quality of life of the people of the Gezira.

(2) Negative:

*The possible negative consequences resulting from
improved quality of life in the Gezira cannot be predicted.

b. Effect on Project Emplovees and Indigenous Institutions.
(1) Positive:

*The Project should increase employment and learning
opportunities for Sudanese scientists and technicians engaged
im the biological and medical sciences.

(2) Negative:

*The Project employees working in the Study Zone may be
exposed to higher risks (than they were previously associated
with) of contracting schistosomiasis, malaria, and intestinal
diseases, which may be very serious in the Gezira. Also, pesticide
use in the agricultural enviromment of the Study Zone is quite
high; therefore, the Project employees may be exposed to high
levels of pesticide contaminants.

Several safeguards will be established to protect the
health of the Project employees: At time of employment, and
again at yearly intervals (or closer intervals, 1f determined
appropriate), they will take a thorough health examination,
Field workers will be regularly monitored for pesticide effects.
Changes in acetylcholinesterase activity (an indicator of the
effects of organophosphorus insecticides which are commonly
used in the Gezira) will be watched carefully, Field personnel
will be required to discontinue work in the field and will be
treated for pesticide poisoning, if treatment is determined
necessary. Antimalaria drugs (chloroquin} will be made
available to all project personnal, Field workers will be
regularly examined for the presence of schistosomes and
treated for schistosomiasis, if recessary. All Project
personnel, upon employment, will receive training on the health
hazards of schistosomiasis, malaria, other prevalent disease
in the Gezira, and pesticide poisoning. Further, they will be
instructed on procedures for monitoring and treating the problems.
All appropriate safety apparel and devices and materials required
for monitoring and treatment will be made available by the Project



Coordinator.

Long-Term

(1) Positive;

*The Project should strengthen Sudan's Institutional
capacity for ameliorating the impact of schistosomiasis.

() Negative:

*No long-term negative impacts can be predicted.

c. Effect on the Gezira Enviromment (Other than the Human
Inhabitants)

Immediate
(1) Positive:

*No immediate beneficial impact can be predicted.

(2 Negative:

*Most of the proposed Project activities would not be
expected to significantly alter the terrestrial or aquatic
enviromments of the Study Zone or of other areas of the Gezira.
No major environmental interventions are proposed. As stated
above, the Project activities will be restricted to research,
involving primarily the ceollection, analysis, interpretation,
and dissemination of data relevant to the development of an
improved schistosomiasis surveillance system.

However, two research activities possibly will involve
small-scale envirommental interventior that, without appropriate
safeguards, could result in harm to the enviromnment. One involves
the testing of biological control agents against schistosome-bearing
snails, The other involves the experimental evaluation of
chemical molluscicides.

Blological control of snails, viz use of predatory
snails, especially Marisa sp., has shown some promise, Integrated
with other methods =- =ullusciclides and environmental management,
for example -- biological control nas untested but perhaps considerable
oromise. Though biological contru: is generally considered to be
a highly desirable method of pest control, misuse of the nethod
can result in harm to the environment (e.g., by disruptinz important
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food chains in the ecosystem). Therefore, the biological
agent must be carefully studied before being introduced into
a new environment,

Specific biological control agents presently cannot
be identified, but Project personnel may want to evaluate some
agents in the laboratory or in limited field tests. Only those
approved by GOS official in charge of enforcing animal and
plant quarantine regulations may be evaluated in the Project.
The Project Coordinator will ensure that their use in the
Project is consistent with appropriate GOS policies and
regulations on biological control introductions and evaluatioms,

*Project personnel may want to evaluate (in the laboratory
or on limited scale in the field) various chemical molluscicides,
though none presently can be identified. As stated above, use
of pesticides in AID projects is subject to the requirements of
Regulation 16. In accordance with Regulation 16 and current AID
policy, prior to the procurement or use of any pesticides for
Project purposes, the Project Coordinator will submit for
approval by AID/Khartoum the name of each proposed pesticide,

Such request for approval will describe in detail the manner

in which the pesticide is to be used and safeguards which will

be employed. AID/Khartoum will review each pesticide request

to determine (1) whether sufficient toxicological and
environmental data are available to ensure the safety of project
personnel and tne quality of the enviromment and (2) whether
appropriate tolerances have been established for the pesticide

and whether Project personnel can ensure the enforcement of
residue requirements. Upon written notification that AID/Khartoum
has approved the use of a pesticide, Project personnel may procure
the pesticide, subject to such conditions as may be imposed

in the notification approval.

In addition, the Project will provide a minimum of one
full-time Sudanese integrated pest management specialist and a
minimum of four professional months (during the four-year Project)
of consultantship by a U.S.environmental toxicologist. The former
will collaborate in developing methods of integrating chemical
and non-chemical pest control techniques into Project activities,
The latter will assist in evaluating envirommental effects of
pesticides and in interpreting AID's regulations and policies
on pesticide use in AID financed projects,



Long-Term
(1) Pasitive:

*The Project promises to develop an improved system
of schistosomiasis management that causes minimal harm to the
human environment.

(2) Negative:

*No long-term harmful effect can be predicted.

3. Sumnary

Most of the impacts have been identified as being beneficial.
If the appropriate safeguards are established, as discussed, the
Project should result in minimal harm to the humaa enviromnment,

4. Recommended Threshold Decision

"Negative Determination"

5. Check List of Impact Areas and Sub-Areas

Refer to following pages.



IMPACT IDENTIFICATION AND EVALUATION

CHECK LIST

Impact Areas and Sub-Areas N L

A, Land Use
1. Changing the character of the
land through:
a. Increasing the population

b. Extracting Natural resources X
c¢. Land clearing X
d. Changing soil character x

2. Altering natural defenses
3. Foreclosing important uses

B. Water Quality
1. Physical state of water
2. Chemical and biological states
3. Ecological balance

C. Atmosphere

1, Air additives x
2. Air pollution X
3. Noise pollution X

D. Natural Resources \
1. Diversion, altered use of

water
2. Irreversible, inefficient
commitments
3. Wildlife
E. Cultural

1. Altering physical symbols
2. Dilution of cultural traditions
3. Damage to primitive cultures

F. Socioeconomic
1. Changes in economic/employment patterms
2. Changes in population
3. Changes in cultural patterms
4, Dislocation of population

G. Health
1. Changing a natural enviromment
2, Eliminating an ecosystem element
3. New pathways for disease vectors
4, Safety provisions

nH RN

H. General
1. Intermational Impacts
2. Controversial impacts
3. Larger program impacts

I. Other Possible Impacts
(not listed above)

I

L

L]
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JOB DESCRIPTION OF SUDANESE
INTEGRATED
PEST MANAGEMENT SPECIALIST

The Project will employ the full-time services of one integrated
pest management specialist to coordinate the evaluation and
integration of snail control techniques------biological,
physical, chemical, etc.---used in comprehensive management
strategies. The individual will possess an MS degree or
equivalent in ecological principles of pest management,

If required to develop the needed expertise, the individual

will be awarded a fellowship for training, not to exceed

3 months, at a U.S. university recognized in the field of
integrated pest management,

The integrated pest management specialist's work will be
coordinated with that of the Projet biologists, sociologists,
economista, and others working on various aspects of snail
biology, ecology, and socio-economic interrelations, One
important role will be to assist in the identification of
pesticides environmentally acceptable in pest management programs.
Another will be to begin initial steps to identify possible
interactions in the agricultural and public health sectors

which may now hamper the development of an effective
schistosomiasis management program.

JOB DESCRIPTION OF U.S. BIOSTATISTICIAN

Professional Qualifications for the U.S. Biostatistician are as
follows:

Training: The candidate should have at least a master's degree in
biostatistics or biomathematics and a strong orientation and formal
training in epidemiology and in electronic data processing, retrieval
and analysis.

Experience: The candidate must have a record of a minimum of two
vears successful work as a team member of a large epidemiologic,
demographic or disease control program in an LDC. He/she should
have teaching experience at the university or equivalent level and
must be familiar with coding and code systems of medical data,
population demography and supervision of statistical clerks and
key punch operators.

Skills: The candidate is expected to adapt the scientific method
to the actual field situation, be resourceful and make technical
improvements and improvizations as needed.

In addition, the candidate must have demonstrated am ability to
work harmoniously as a member of a multidisciplinary research
team. Fluency in English is essential. Working knowledge of
Arabic would be an asset.



ANNEX F

PROJECT CHECKLIST

CROSS REFERENCES: Country checklist for FY 1980 is up to date,
See Experimental Sw-mp Transport (650-0044) Project Paper
approved in July, 1980. Standard Item Checklist has been
reviewed for this Project.

A, GENERAL CRITERIA FOR PROJECT

1. FY 80 App. Act Unnumbered; FAA Sec. 634A:Sec., 653(b):,

(a) Describe how authorizing and appropriations
Committees of Senate and House have been or will be notified
concerning the project; (b) is assistance within (Operational
Year Budget) country or international organization allocation
reported to Congress (or not more than $1 million over that
figure)?

a. See Congressional Presentation FY 1981, Annex 1,
Africa, page 559.
b, Yes,

2. FAA Sec. 6ll(a) (1). Prior to obligation in excess
of $100,000, will there be (a) engineering, financial, and
(b) a reasonably firm estimate of the cost to the U,S,of
the assistance?

a, Yes
b. Yes

3. FAA Sec. 611(a)(2). If further, legislative action
is required within recipienc country, what is basis for
reasonable expectation that such action will be completed
in time to permit orderly accomplishment of purpose of the assistance?

N/A

4., FAA Sec., 611(b); FY B0 App. Act Sec, (501), 1If for
water or water-related land resource construction, has project
met the standards and criteria as per the Principles and
Standards for Planning Water and Related Land Resources dated
October 25, 19737

N/A

5. FAA Sec. 6ll(e). 1If project is capital assistance
(e.g., construction), and all U,S, assistance for it will exceed




$1 million, has Mission Director certified and Regional
Assistant Administrator taken into consideration the muntry's
capability effectively to maintain and utilize the project?

N/A

6. FAA Sec. 209. 1Is project susceptible of execution
as part of regional or mulctilateral project? If so why is
project not so executed? Infomation and conclusion whether
assistance will encourage regional development programs,

This Project is part of comprehensive apprcach

to the prevention and control of water-associated
diseases for which the Sudan is seeking support
from several donors.

7. FAA Sec. 601(a). Information and conclusions whether
project will encourage efforts of the country to: (a) increase
the flow of international trade; (b) foster private initiative
and competition; (c¢) encourage development and use of cooperatives,
credit unions, and savings and loan associations; (d) discourage
monopolistic practices; (e) improve technical efficiency of
industry, agriculture and commerce; and (f) strengthen free labor
unions,

N/A

8. FAA Sec. 601(b). Information and conclusion on how
project will encourage U.S. private trade and investment abroad
and encourage private U.S, participation in foreign assistance
programs (including use of private trade channels and the
services of U.S, private enterprise).

All commodities and most of the technical assistance
provided by this Project will come from the U.S,

9. FAA Sec. 612(b); Sec. 636{h). Describe steps taken
to assure that, to the maximum extent possible, the country
is contributing local currencies to meet the cost of contractual
and other services, and foreign currenci.s owned by the U,S,
are utilized to meet the cost of contractual and other services,

The GOS local currency contribution to this Project
is 33% of total costs,.

10, FAA Sec. 612(d). Does the U,S. own excess foreign
currency of the country and, if so, what arrangements have been
made fur its release?

N/A



11, FAA Sec. 60l(e). Will the project utilize competitive
selection procedures for the awarding of contracts, except
where applicable procurensnt rules allow otherwise?

Yes.

12. FY 80 App. Act Sec. (521), If assistance is for
the production of any commodity for export, is the commodity
likely to be in surplus on world markets at the time the
resulting productive capacity becomes operative, and is
such assistance likely to cause substantial injury to
U.S. producers of the same, similar or competing commodity?

N/A

B, FUNDING CRITERIA FOR PROJECT

1. Development Assistance Project Criteria

a. FAA Sec. 102(b); 1l11; 113; 28la. Extent to
which activity will (a) effectively involve the poor in
development, by extending access to economy at local level,
increasing labor-intensive production and the use of appropriate
technologzy, spreading investment out from cities to small
towns and rural areas, and insuring wide participation of the
poor in the benefits of development on a sustained basis,
using the appropriate U.S, institutions, (b) help develop
cooperatives, especially by technical assistance, to assist
rural and urban poor ito help themselves toward better life,
and otherwise encourage democratic private and local govermmental
institutions; (c¢) support the self-help efforts of developing
countries; (d) promote the participation of women in the national
economies of developing countries and the improvement of women's
status; and (e) utilize and encourage regional cooperation by
developing countries?

a. This Project will conduct research into the
control of schistosomiasis in the Gezira region
of the Sudan. Ultimately, the results of this
research will (a) benefit the poor of this rural

area,
b, N/A
c. N/A

d. Women suffering from schistosomiasis will benefit
in the long run from the research done under the
Project.
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e. Results of the research conducted under the
project will be shared with other countries
in the region.

b, (2) (104) for population planning under sec. 104(b)
or health under sec. 104(c); if so, a. extent to which
activity emphasizes low-cost, integrated delivery systems
for health, nutrition and family planning for the poorest
people, with particular attention to the needs of mothers
and young children, using paramedical and auxiliary medical
personnel, clinics and heilth posts, commercial distribution
systems and other modes of community research.

This project will gather information and conduct
research into the most cost effective methods of
controlling schistosomiasis throughout the Gezira
area,

c. (107) is appropriate effort placed on use of
appropriate technology? (relatively smaller, cost-saving,
labor using technologies that are generally most appropriate
for the small farms, small businesses, and small incomes of
the poor.)

Yes

d. FAA Sec. 110(a). Will the recipient country provide
at least 25% of the costs of the program, project, or activity
with respect to which the assistance is to be furnished (or
has the latter cost-sharing requirement been waived for a
"relatively least developed" country)?

The GOS will contribute approximately 337% of
the Project cost.

* e, FAA Sec, 110(b). Will grant capital assistance be
disbursed for project over more than 3 years? If so, has
justification satisfactory to Congress been made, and efforts
for other financing, or is the recipient country "relatively
least developed"?

N/A

f. FAA Sec. 281(b). Describe extent to which program
recognizes the particular needs, desires, and capacities of
the people of the country; utilizes the country's intellectual
resources to encourage inscitutional development; and supports




civil education and training in skills required for
effective participation in govermmental processes essential
to gself-govermment.

The Project will address of the most important
health priorities of the GOS, namely, the control
of schistosomiasis ir the Gezira region. Most of
the research conduc.ed under the Propct will

be done by local Sudanese scientists, thereby
strengthening tlie capacity of indigenous

hezlth instisations,

g. FAA Sec. 122 (b). Does the activity give reasonable
promise of contributing to the development of economic resources,
or to the increase of productive capacities and self-sustaining
economic grecwth?

Yes. See economic analysis section of PP.

2. Development Assistance Project Criteria (Loans Only)

a. ra’ Sec. 122 (b), Information and conclusion on
capacity of the country to repay the loan, at a reasonable
rate of interest,

b. FAA Sec. 62C (d). 1If assistance is for any productive
enterprise which will compete with U,S, enterprises, is there
an agreement by the recipient country to prevent export to
the U.S. of more than 207% of the enterprise's annual production
during the life of the loan?

N/A

3. Project Criteria Solely for Economic Support Fund

a., FAA Sec. 531 (a). Will this assistance promote
economic or political stability? To the extent possible,
does it reflect the policy directions of section 102?

b. FAA Sec. 531 (c). Will assistance under this
chapter be used for military, or paramilitary activities?

N/A
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o) To assess and reorganize irra-ilately the on-going disesse
¢oatrol prograre {a the Cezira/ianagll schema and develcp &nd ?:%,A‘“
icplement aa interinm cocprenensive strutegy based on Lmpraving v
currently uscd methods and materials end strezgthendng the

existing inlra-structures.

(e) To develop and agscss & long-term cooprehensive stretegy in a
Stuldy Zctna vhlich will reduce discase trenszlssion, maintaia the
results schicved at low costs with minimal enviroazeatal hazards,

and to ayply this strategy in tha project area.

(4) To geek {nnovative control measures which are consideradly oore
cost-cficctive than present techniques, exphasizing envirommectal
manegecent, blological centrol, coomunity participstion, Lealth
education and reduced foreign exchanze rcquiresents.

(s) To maximize socio-ecoacmic benefit of discase control by {rproving
basgic hazleh sorvices, water supply, saaitation, szd inte~r4‘163 cf
project activitics into local btasic health services.

(£)  To establish the costs and benefits of water-assoclated di{sease
control in troplcal azricultural systems, including meagsure=eat of

cooundty productivity, for planning of new water resource develope
ments.

(s) To train decision-makers, placners, dcaigners and cperators of
water rescurces projects and health staff d{n the Sudan and else-
wvhera on the approcch aad cethods for the prevention and coatrel of

water-assoclated discases in walrr resources projects.

(h)  To promote aad establish close coordination smomzct the matiomal
departz=eats and ipstitutions {ovolved &ad with international ezeazies.

0.0!.0..04


http:soci-ecor=-.ic

by

PROPOSID BUTDGLT FOR ST LY

”
0T,

1680-1983

YEARLY DUDCET FOR U.S. FISCAL YE
BECIICTNS OCTOCZR 1979, Li 1000 U.S. DCLLAES

$ $ -8 $
FY1530 FV1981 TY1SE2 Y1633
PEPSOMEL
Project Hanages ( Sudan Governmont + WI9)
Senfor Staff ( Sudan Governoezz + WAQ)
10 Jr. Scientists(®.5.)et$l0 000] 100 100 100 100
10 P.B. Officers at $5 OO 603 60 60 6Q
100 FPleld Assistants ( Sudan Government)
Sub-total 160 160 150 160
TPANSPORT
7 Ststion Wagons,4xh W/spare
parts 70 - - -
10 Pick-Up Trucks, %4 % 70 - - -
10 Motor Cycles, W/ecpese parts 20 - - -
Gasolinz 01l & Maintensuace &40 45 50 S5
Sub-total 200 45 50 55
MATERIALS 4D STPPLIES
18 Compound picroscopes, 0Ll
I=ersion at $50 9 - - -
laboratory supplies 4 4 4 [
Oxa=miquins Tzblets 50 50 50 50
Suveying & Draftizg equipzent 10 - - -
Sub~total 73 54 54 54
FACTLITIES
Mobile Clinic, air conditicned 20 - -
20 Village Wates supplies
at $26 000 L7 - 200 200 160
40 Village Sanitation + ZHocT.
at $ 2 000 - 30 30 20
ladoratory and office adlitiom 2% - - -
Barth Movinz Operations - 15 15 15
Sub=-total L4 245 245 195




Soma relevent eccnsde narox'ters

The Gezira/ifanagil schemm resresents 12% of the tocal area
cultivated {u the Sudza and yet produces 75% of the country's main
product = ccotton, 60% of Durra and 84% of vlhicat, The scheme's cottom
seles provide s 4R of the nation's tozl naticnal revenve azd up

to &0% of {ts forelsa esxchange.

Mslaria snd echistosoniasis sre considercd two major L=pzdi=cnts
to produstion in the Cezfra/lisngsil and Nahad Schemes. The saclo-eccno=ic
{oplications of calaria end schistoson{asis are reflcezed in the general
poor heslth of tiie population, low procuctivity end the burden of erperd-
iture on health czre of every faczily end thse health services.

It has been estimated chat 4n 1574 {n GesirafMamagil, an everage
of',z working days ware lost_gﬂt tenanl cue to moleciz,  In this sooe year,
the avercze producticn yicld of ocotton was & kootars per fedzun wi-ile the
estLJzted cloim yield should have been 5 kanter/feddan, In the ahsecce
of eficctive malaria concrol, the average shortfall due to ralaria was
estimated a2z about 20 kasatars per tenzz=cy or 0.5 willifon kantsrz for Gonirs
a3 a vhole, 1f 500 of thds loss was uc::ibu ed to malaris, then the total
loss of the wizle cotton cultivated area of 0,5 willion feddan vill be 0.25
m{lli{on kantars. Tue eatimazed loss in Ce—ms cf zoney wag &bouz 10 williecn
dollars for coxton only. Sizilsr esti=ates can be put forvsrd for other
e1jor crops < whest, durra and grouwwdoutg, and fo vespect ¢f schistoroziecls,

Tte berefits to be derived vheon malaria znd schistesomiasle are
coatzolled will bo comsidorable and can be estiztnd on the basls of tae
above az=d the ¢o9t avoidad of dingnosis &nd treatmout,

A mz=ber of economic paremxters are relevant te thinklng about the
design and ssscsement of the health pregrommes. Faticual documcats ezghasize
the necosserily sravisiomal moture of much of the data vhich must be usa2d to

indlicate such parumeters.

Averaza faz!ily income end the cistribution of fexzily income {a 2n
f=portant peraxxter, both for thez desizn of health progracre systems and
for the assesszent of bezefits.

C32 per copita s somatimes usad ns a very roush indicator of family

{ncomwe. Accordi=z to goverrmont date, GDP for 1974/73, for Suian as a whole,
vas £5. 1 511 rillica (the Siv woar olen of ecemomic gnd coclal devale-ment,
15777723 = 1332/23, vol.l, Miaistzy of latitmal Fleanins, Kharcowm, april
1977, p.2). 1f ve assi=x & populaticn of about 15 millica, this i—lies a

per caplia GD2 of about £;5.100 ia 1574775,

Another source of family income datg for Sudan .s the Houselinld
s2=ple survey in the Sudan, 1957/065 (Dept. of Statiastic 3, Wintscry of
Pleoning, Avgust 1576). According to the Suzvey, for rhase years, averags
anaual ast {neore per fooily wvas 2z.411 for L.L h 4se-a.ca. £5.370Q fot
se—i-ushan households cnd £z . 148 for rz.al heuscholds (ses page 48).
Azcording to govermoemt d&tﬂ, the ccit of living 4ndix lncreascd &t a
averaze amual rate of gbouz 15 per cent bctrc”n 1633/70 z=d 1374/75(che Sis
year plan of ecomex=ic and social developome, 1977/78-1532/33, vaol.l, page .0;.
Thig substa=tisl race of {aflation sugrests that the houschold {ncomxe £indingn

of the Sizvey would be coasideradly bigher expressed in 1373,
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Fozu v

Ccooozic data for ghe Sudaa v a viola do not represest the
econd=is stztus of Cezira Provinse uliich fte2lf orizinctes @ mjor
propostioa of Sudza'g total GT? a=d which 48 econocically mush better
off then other azess of thae Sudsn, Precise estizmates of current average
fanily {rcome {n the Gezira {rrigsted gelieme could not be chtained,
Bovever, kzovledgeable estinztes zre that the averazs incoce of the

tenants i3 ot least £5,600 per year.

Bilharzia end Halsria

The Micistry of Ecalth had establishied a successiul malaria contrel
progri=e 4n 1975 es a responze to a crippling epidezic caused by realstance
to DT {n Ancmhsles ayzbiensis,(Mn. pa=bice species B). Tuus a basic
orgaai=ztion witdh 009 pcople is fa operaricm, but it is pow faced with
recent Tosistance to tha sacond Imsecticida, malathion., OLviously a change
10 needed to decrcase the Teliance en insceticides, Sizultaneously, thz old
bilhar=ia ccntrol organization, estalblisasd i{m 1955, had beea overtialoed
by increasicy parceoite tracomission singe the irrigation flows were doudled
in 1966 after cozotrustion of a large storaze dam upstrexm of Zonnar, at
Roscires. Tas lozical solution 4s (1) to co=hize the malaria 224 btilhsrzis
prozraxces to Lrprove operating efficlescy (2) svitch the e—phasis to
eoviroxmaatal &nd perceneat coatrol moasiwes ead (3) vsa sll available

conirol measures 4o 2 {ntegrated prozr=me.

Bilhorzia and malsria have been very severe in this azea (1, 2, 3, 4),
The Blua Nile {rripnaticn syste=s coztain tha single largest focd of {iatense
Schistosrmi canronl traasmissica in tha world, as well gs delzg a major

source Oi ialeiparmm malaria and other water-associsted discaces (5, 6, 7.).
In addisien to heavy S. zmanscmi infections trazecitied by Biemmhalaria
folfford, thaze are also foci of S. baerxtoblimm, transzitted by Sulinus
tr=mcatus., Thug the area will be a crucial testing gronmd to devziop the
ability of pudblic heslth agencics o cope vith these disesses in —ost of

Africa azd the Middle Base,

Lower Costs

Trisls of single factor coctrol stratezies have shem them to be
expensive and pometi=2s in=daquate (8, 9, 10). Overesphasis oz rosidusl
spraying in =alaria control has led to w=satizfactosy results in pooy
coumtries. Althouzh ginzle £3cter contzol strategles con contzol bilharzia,
the a=—ual costs are usually $3-35 per capita, almost 10 tizes the norml
expendituxe for all pudblic bealth prozsac=:s {a the Sudaq end gi=fler
eountries (11, 12, 13, 14), Co=siderable reduction caa be gcco=plisked by
eo>ining pathods snd cozbining organi=azticas, but will be difiicult to louwer
thesa costs mich below $1 per cspita s=uzlly, 1973 zrices (1S),

A pmajor difficulty in lowerizg the costs of control fizther has becen
tho ralissce om symthetic pesticides end drugs which cre extremely costly,
require scaves foreign cwrencics aad {mwolve esmtinually recurving
expezditures, sizce digease eradicacion i3 not possible. Thus axy leng-redge
coa=ol eifors ust be acco=—paonied by 2 rasearch coxponent alzed et daveleping

alterma:ivas to these expecsive chexicals.
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Eovironsental s=d biolegicrl eomirol of ncsquttoaa and pnsils,
changes {a bu=an behavicus, and pergancat sxdiflecation in agricultural

and dosestic wates use are the moses prosisi:g altercatives for largs=

scale uce of pesticides aad druga. Whils thelr suseess has been
docu=cnted {n only a few cases, their extremely low costs offers adegquata
incentive (17, 13, 19, 20), Ia Zuerto Rice biological comtrol of gz2:ils
{0 frrigation eystecs cost gbout 1% of comtrol wish curreat molluscicides,
and the snails 4a the Nilg Valley are equally gusceptible to copeiitiom,
predation and decoy effects by cnails such as Felfsora eond Morizz (21, 22),
While intreduction of foreign smails to the Nile Valley will hove to Be
prececded by extonsive vesearch, immediate evaluszion can be made of
indigecous africen snalls which w3y hava gi=ilar effects, althoush pot 8o
drumatic (23, 24). Iz eddition, lecal ead iported figh heve been foued
to control ueeds. soails acd azophelize ls:vca. offerics azother biologicsl

control pogsidility.

The extresely kigh cost of now effcctive druss for Lilbarsia,
(oxz=icuine end §5 a-iq;an:nl)requizes that traditioral rmass chemtherspy
strategies be oodlfied 1in favour of cost-elfective use of the druzs for
trans=issicn contral ca 2 commnity basils, instesd of treatoent of peopls
a8 individucla., This regquircs evaluasticn of chemotherapy for high risk
segmenss of tha populaticn ot desages vhich m=ay not cure all pezsons but
will causz very sigaificsst decressas in trans=lssioa, Sush evalusticn ean
caly be performed 4n endemic coxmmities, and reguires a full =dazstasding
of the disecase epldeziclogy, £ar Deyond the siople egg-excretion zate of tha
treated persons,

Water Suonly -

_qpidc:iological bas--li:a gusvey ia 1980 beicre iz :odu::ic- °f 2a

Water and its sgvicultural, dozestic, acd recreational uses 13
the major single envizcrmental factor icvolved i3 malszia, bilharzis,
gastrointestizal disczscs, and other vector-borme {nfections such a8
cnckocerciasls, Thus azother e=phasis in raducing the cost of this discase
contTol prozra=—c is to e=phasize safe, coavenient and adequate docastic
wter supplies, end provisica for reducizg hiummz contast with wvater by
supplying alteznate, safe fzcilities for lawmdry, bathing, dad sster
orictted recreation., Cocdined with propss hcalth education, ths multinle
benefits of watsr susply become a majer assot,and the c¢ost paz cspits caa
be apposticz=ed to thc several discases to the incressed convenicrose, azd
to tha ladou= la?ings vealised with a pip2d gystem. Tortimately the Slus
Kile geography makes com=mity vatar suppliecs reletively chesp 24 sisple
£o op2rat2., The land s flat and :ha gubsurface vater tabla is close o
groumd lavel in post aceas cear tha river.,

Initially tte Blus Nile Health Project will be divided into 3 =cnes.
Iz Zcmz A (The now Dahad Scheme) presently available consrol —easures will
be uscd to preveat ==lazia and bilhaszia transmlssion {roz Beccming soviovs
(=p 2). Zome B, the Study Zome ia the Gezira will be given ea fntezsivs

sll

tepgTated comprenezcive sIve co=t=ol strateyy to decresse trane=issica of
va:er-associ.'cd diszages which prereztly eze pajor proble=s. Zoza B
dncludes 55 willages ia Blocks 25 azd 27 vhera eontzol will be s2azsed
1981, a=d 20 villeses in a.:tr pa::s of the Ceszira System vilch will be
tha un:rea:ed Coparisin Aszz Tug ovesall 2 eillica g2zes 0f the Cozisa-
Mai2gil Systea is colle::ivel; ic'....... 23 2322 € whereln {xpooved mathods a=d
stascgies will be gradually epplied c: g3 cperaticnal Bacls, c3 tley bessw

S 0% e emaeont t—mrladse gnd STz tha Siuly Zome (Tohle 1),
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¥ hatioum, .....17 Septexder 1979 ...
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Centleren:

8 ore pleasad t2 encloae the preposal on "IS [LUT VIIZ
FRALT] FRO0ZCT T SUTNT for consideratica by U.S.ALLLD., uxdcr the
Africa Zurcsu's Tonfeonsl Affairs Pre‘ect ca “MTALIY FESTRAINTS 10
RITAL [TVILONZIT!.  Cur propezal s a request for obout 5300 000
£2r yozs to fimance part of the operation rescareh porticn of The
Dice Wile Bealzh Tooject., The projeat vos startc o5 a joint Sulen=
World Eealth Orgonization effort {n 1579, uader an zgrecsent snd Plan
of Opovcticzsa gigned cn 17 Septezber 1572, a copy of <hich {5 enclosed.
‘Toe projest 18 exvisionzd as o 10 year prograzce costlug $15 milliion

per year.

4 Tha Blue Nile Hoalth Project 18 olxed 3t control of Bilharzis
zrd other discases in the major water rescusce o velopments in S..lan
acd should provide uszaful dnformatica for riny coontries 4in Africa,
thus we Lope yo . wili consider 4t as pary o2 your FPeglonal Afiairs
Progracoea,

Trrouzh previovs Ciscussion we hsve learned {rom your
Hashinzten D.C, ztafl that the stuly foco, vhere we will evaluzte the

A > bl @ A

cooprehansiva seratexy for eosts and effacts, is the coxponent of the .
roject wi.ich best £ills your criterisa. We hopa it mcets your approval.

Yours faiZthfully

. 7~/
—d/\— / ""67—
S A, DT GATTAL DR ASBAS YTORETAR

Director Geaezzl for Under Secretary
International Health Affairs

Sudan Offics

U.A. Agency for Iaternationsal Developzent
Rhertosx

Suilen

cc. Regicnal Directes, Wad, Alexexdria

WZC, Khartoum /
¥ B, Eafatjch, Chief EPO/VES, ¥EO/X., Geneva



(The Blus Filo ilealth Project)

The Tlue Nilo Nealth Project was roceantly initfated to {cprove
the haalth and azrviculturel preductivisy of on2 of the et {coortent
rural arezs {a tha Sudan, the {rrigation syste=3 alonz the Bluo Nile.
Thasa {rclude tha Ceszi{ra-tansgil Syctem and the new Eabad Systes,

Tie 3lue N'ila FEealth Project ves concelved as a response to
tvo rajor and groving realities in truplical publie health: {rgroased
watez-essociated disearscs fn ervicultural commmitics related to new
frrizotica gystema, and prohibitlivaly hizh costs for contzol of thesa
disc2gsce on a larce scale, Uy current fcegmenied strzatezics. 4s ths
ficst €tep, WIO eccilsted the Sudaacse Ministry of Heslth® (UZ%) 4a
cotabliching a 10 year multliediceizllnary prograrme for ths irsrizatien
gystens gouth of Kiertom, utilizing exndcting M orzanizzticns and
besic hezlel gervices to probest the egzicultural pogulation of 2 million
pecplee Thads will be a sinsle progra=2 for cemtrol of malaria,
bilazsrzla and other wnter-ascocinted disessea, with a bulgzet everazing
about §15 milllon per year. Preseatly gvailaoble eethods will be combined
in tha mogt cost-cifective mammer, 4o 3 pemprelicnsive stralegy ecphasizing
poroacont odifications whilch fzpact ¢a all of the diseczses and thelr veetors.

Tha sccond step 43 to concurrently develop new and less expensive
coctzol tockniques for iategraticn inzo the co-prehensive control cffort,
and to =xke a corteful epidedological c=d econcmic evcluaticn of the f-goct
of the coatrol effort ca the totel asricultural cozmm=ity, in &n asea of
S0 CCJ acrcs in tha northein Cezira called the Study Zone., 7Thus the valce
of the control progTac=s could be scicaziflecally asscased, and {ntarnreted

for eppiication to other {irigzation cyostems in sisilar treopical rezioss.

Tads proporal to the U.S, Ageacy for Intermational Davelepmeat is
8 request for abeut $500 thousand rar yeor for 4 yrers to partially supaers
the activitics ¢n the Study Zozms, Imﬁﬁl—y—app:apri‘:tc, as the
methocologles and dnfomastion oa ccstr, cff2sts and bencsfits from the Study
Zome will Be appliceble to sicliar cndemic arces {n mural Airles waere
iztizated asricelture 1s linxed with bilbarzia cad other discaszs. Thus
the resuits from the Study Zome sghould be useful to mamy othzr coumtries
of tho Alrican yeglon, £al{liling tha purpose of the Afsica Euzcau's Froject
0a Eezlth Restralnts to Ruwzal Developoent.

Cbicctives:

The oversll objective of this project is to eontral cad preveas
ths major water-assoclated discascs, primerily bilharzis, calasls, Shirsush
8 co—prebeasive programe of discase preventica and coatzol acd to assess
its health 2ad scelo~cconomic iopacts.

ins projest will have the following specific objectivest=
(2) To preveas schistoscs?ssiz trms=igsion from develeping ia ths

Rahed irvization eystem, e—phagizing pesmanent eod loag=term
veetor emittol mcasuses,

sescecries 3
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Table 1
11
f
Zona Naza Population Villages Area in Remarks
1 Aczes
p
A New Ratad 50 000 30 300 000 Bapidly
Scheze expanding
since 1976.
-] Study area, Proposed area
Blocks 25-27 50 000 55 45 00 for Trial on
Intesrated
Controel.
Cocpacison
Areca 20 000 20 20 OO0 Proposed
Untreated
arcs
] Cezira-lanagil Existing
Schere 1 €00 000 1936 2.1 malaria and
=illion bilharzia

coatrol organ

{zatica to be

upgraded
gradually.
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The Blue Yile Nralth Froject includes several cozponsats
including a bilharcia preventioa prozra=me {a the Rahad Eystex, 8
rtevision of current operations in the Gezirs-Mangzil Sygtem, &nd
teeting of & corpreheasiva stratezy in the STLTY ARTA.

shis STUDY ARFN is a8 criticsl coz=ponent {in the gverall
project, in wiaich &n intesrated programe for control of the major discases
wvill be evalusted cpicezmiclogicelly, for its cost-effectiveness, and for
1ts Lxpact 4a izproving commmity productivity {n ehis’rural populatioa.

Studz Area

This zona includes Blockg 26 and 27 of the Mehelribae Coumeil
and sirmilar commaricen esea (3) in the Gezira/Mzaagll scheme. Blecks
26 and 27 bave a resident population of S0 CCJO people 4 55 villages
and 70 000 feddars of cultivated lgad,

.....10
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Figure

LOCATION OF BLUZ NILE IRRIGATION SYSTZMS AND PROPOSED PROJECT FACILITIES
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detivitics will occur 12 4 ti=n aui-phases.

A gencral gurvey gnd racomalssazze will be cada leading to
gelection of the co=psrison erca (s). This ares will be similar to
the Study Zome, including 27 villags ereans desizmated for co-gparative
wocitoring fro= 1931 through 1505 and efterwsrds, wmeil they are
covered by th2 secoad plizse coztrol activities.

Sub-Thace I = January throu~h Sente-der 1979

St=ff will Lo recrulted and traired, offlce fzocilities,
transport anl suppllies ordered. The ongolng antimalaria and antie
schistosomiacis operations will contizue, Concurren:ly, with gtreajthening
of he~lth gervices and of thelir malaris psssive casa detectlion and zreat=
pent cooponent (s22 under Zoas B), stretificaticn of malarious arezs will
be {nitiated. Collection ol parasitclozical data throush passive ease
detection will bo datonaiflcd and entomologzical investicatioas will be
Cone as required. Survey techuiques fer gehlstosomlesis will be developad
25 well as a systea for monitoring populaticn oovessats.

I=provemeat of waser cupply and sanitetioa will be plarned
and iniristed.

SubePrase IT = throuh 1930

Ia the Study Ares antimaleozis activities will cemtinue,

Eowever, existing echistowsiaslis control activitics will be suspended.
Epiceziologiczl data for both disesses will ta collected om a mosthly
teals with the addition of 2 prevalezce surveys cod the intecsity of {afectiom
for gchlstoscmiosls, Other base-line d=:3 will be collected montkly to
deternine secsonal pattern of tramsmicsica ineluding meaitoring of
osquito vectors and snisil dezmsicy, snail iafoctica, Inman babits including
water contoct osnd vater contominstion behavieurs, Feacsibility ecalysis
end pilot etriels will be male with a cazelully s2lected co=>irnatioa of
Jaown oethods for enviromoan:sal mamazezent, biolozical control, chenicsl
control, cozwmity education and participation end cheotherapy.
Cperations for lgrovzsent of water sopply and sanitetion and stronsthaning
of health scrvices will costinue, A co—prolicusive stratesy will tiea De

afinced and plaracd for testing in Fiage IIT exd preparaticas zada for its
o lementation.

Saveral operatfonal research pzolects will be developed. The total
izpact of dicears control on treated coomumnitics {a the Study Zomz {rcluding
sociorecononie developmeat will be commored with the untreated coommities
in the compasison grea. Isomovative ceatrol methods vill be iavestizzied for
intcgration {00 the compraheonsive strotesy, {nciuliay blological cemizel,
posticides applicssica {nzluding matarlals frem locsl plants, better drug
delivery gyvstezm, techmiques f{or becter manegs—ent of water, crops and la=d,

i=proved wator supply and sanitation and recrestion activitics for

draveasing humon contast with vector acd infectad water.

3........12
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Arplication of varlous zethieds of control within the
cocprehensive stratesy will be cavefully studied to {osure rmutual
cazpatablilicy., Serolozical techniques will be eppraised to dzzrease
the aoouat of parasitolozical work. Simple tranczissicn wodelps will
ba developed for cooparative evaluatioa of control strategies., A
special blologfical control substation will be developed for testing of
the blolozical azeats tefore introdusticn {nto the Study Zome. Supplics,
equipment and tronspost will be obtedned for Frase IIT and staff will be

Tecruited and truxn.d.
Sudb-Fhase IIT - 1981, 1952 and 1983,

Tha comprehensive stratesy sclected and organized in Puzse IX
vill be inftiated vhen collection 0f bsse-lina dsta {s'comnleted.

Residusl spraying for maleria conlrol will continue enmcopt in
arcas where ende ;citj was {found to be low with l{ttle or no transmisciom
detected duzing preceding phssce and where adequate case detccci on u.tH
treateeat asnd vector control operaticns other than residusl spt
becn instotuted. In theso arcas residusl epraying «ill bc el
epicdeziolozicel wonitoring will be streng ’hew;d end coerg
diugs end {ansccticices will be zaiptained, The recidnal e;
crovel 18 expected to be coupleted {n the entire Studrm Zoas i
ecd of 1983,

For schistosomissis coatrol, Bzyluseide (7C7'wp) will bte applied
selectively cozzentrating cn coafirzad and suspected transzmiccion gites,
Oxamiiquine, metrifonate end cther prozmising druzs will be zdoizistered
to hizgh risk pecpulation, Co—petitor snalls eod predator £ish (=ud £ish)
vill be introduced when cvallsble for operatiz-al use and envirconmeatal
panage=ent azainst snzils and meosquites vill be iptrodJ-cd snd/foT
{ntensified, Echablilitatica of water supply azd comstructica of new

systecs will contimua,

For evaluation prevaience, incidence &zd in:ensi:y ol infeztien
in pecple will be mecasured ia the ponitor populotion, azi moaitoring of
mosquito vectors and saaile, thelr infcstion rates, hwan habics
includicg contact with vater and other related activities will continus

from Fhase 1I.
Sub=Phase IV - 15304 throush 1569

At the besimaing of Prase IV the results frea Phese I1I, frem
the operational resecarch and from operition prosra=es in Zoze A a=d 5
will be carefully evaluated, preparicg a fical compoenonsive siratesy
for the entire Gezira/Mazmagil Ccheme. When the 22 :egy is d-fi:ed it
r2y then be f{nstituted {n the Study Zcze for cnz moTe full yoar before
expanding to the rest of the Gezira/razezil aad Dehad Sc hezas in 1935,

Annual evaluatica will cezticue to the end of Frnz2ss IV and will {zmelule
soclo-economic ixgzacts.

o=l
-
a
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As of 1934 the cooprehensire strategy will be sublect to
continuous gtudles to investigate the dclccio1 ¢cr resuction of che
least cost-effcctive cowncnent and the {rcorporation of never morte
per=anent sod lcng-term econcmical methods of coatrol that produce

8 wide range of tecefits,

A soesminar w{1l be organiz:zd feor internatf{onal planners azd
wvater-resource engincers. Trelning of new staff for cxpansicn of
the co:;rehensivc stratezy will be in{tfcted and corpilation cnd
analysis of results will be completed for publication and disgcmine

ation.

Hathods

1. Disrase prevention and control

The cosprehensive apsroach to be adopted {n the progra—ra will
utilise prinarily proven mathods (those methods which have alraady
been found e‘feﬁtive and proved feasible EY apply) of cavircnzental
zawa~crgn:, biolezical control of vectors*; coxumity water supply and

sanitation, chexotherapy and chewoprophylanis as well as selective use

of pesidcides,

The existing end proven methods tliat are currently belng apnlied
will be assesz2d sad {=proved for greater cfflclczzy and effactivencss.
Oa the other hand, mothods which have beexz succersfully applied else-
where will b3 assessed locally for detcroining their ellectivezcss acd
Bcasibility of application uader locsl conditions.

Innovat{vae rethods for the ccatrel of mlarfa vectors, snails
{nterpediste hosts and weeds ws well as taose of envircnxstal ranizzenent
enginecring will be sudbjected to field testing to determins thelr cost/
effectivencss ard safety to man and the ecvirocmeat for subsequeat large

scale application.

Por the irplementation 4£ the provea methods and {or testing the

{nnovative mthods relevent teechniques and procedurcs are described urder
letivie ies ad will be elsborated in detail {n pzotocols. A general cute

ine of the 1:ain sethocs {5 as follcocwat-

1.1 Envisomental pana~ement

Envitomratel ranagesant will be a prizei{pal lerng=ter= weasure in
the co=preheisive strategy, utlllsing proven ecgineering rothods wihich
will decreast or eli=inate permcnently habitats of mosquitos and szalls
and which will reduce humca contamizatica e¢nd contacet with infective valar,
These activi:les will be plamed end carried out wich full corsiderciiom
of the desiry, operatica and mainteasnce ot the present i{rrization and
drainage gva:exs end of curvant agricultuzal praciices.

1/ Tne term “vector s used in {t3 braiadest scise to reprosent
vec:ors, animal reservolss and intermedicie bosts of biumiaa and

anliczzl diszases.
..0.0....1&
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1.2 Biolo~ical

Proven and safe biolozical control gzents vill be
evaluated wder local conditions ond iatroduced into the projzct
arca. GSnzil commetiters and predators end rosguitos blological
control ageants vill blso Le evoluzted to deternine their efficacy,
safety and puiielllicy under local conditions, in coordination with
locsl eaviromoental authorities.

1.3 Coczmamlty water eutply and reneral sanfzatfon

O5ligatory vater contict and eentauination at gnoil haditats
ard trzasz=iscsicn sites will be reduced or preventad by f{oproving ths
present water cugply, excrcta €ispoccl end senitation cystess and
extending thom to cover tha uhole of the prosrasme area,

1.4 Che=otherany

_The existing heslth cervicos will A% 2dually be strecjthened
ond extended to cover p:o;;:ssi\egv the wholc population in the project
&rca with {=—roved dotection, tmatrant ond followup of czses. Cleco=
therapy efforts will be ai:nd at cchieving rapid reduciicns in load of
infection and transz{ssloa potectia 1 vhila the slover but oecre permazent
eavirco—eatal control m2csures ars baing intrccucad,

Avallablo druzo vill be used zccording to the recoraznded dosage
and trestren: regslhiens with I-proved coverzse zzd treatment gchedidles
and practices, Calotoquine currcently used will be adzinistered for
suppression ard rtadical cure (cocbined with primaquisd of the predszinant
walaria i{nfeciion P, fii-zm=m, lMetrifomate will be edzinistered for
treatment of urinary schistosomizsis (8. harzazstium) @l Cremiquine for
S, manseni, while consideretion will te givea to the introduction of newver
cc::pomda for treatment of both S. haemtovivg and S, massond,
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1.5 Pesticidag

Pesticides prosestly used will be applicd selectively zs an
integrated port of the co—rrehensive pvonrb.... It 15 foreseen that 4n the
initial stages of tha procrace thic usc of pesticides may nead to be
rvetained ot the proseat scsie or increascd but thedr use will gradually be
decreesed as toe compreaccsive cczirul programe develops.

The peoticides to b2 vscd fer ceatrol of voeters of malaria sre
walathica wip for indsor resicduzl soreyizy and Abate ®'BCY for larviciding,
Feathioa will be used for larvicicing iz poliuted waters. Othar
pesticides 4111 bg tesied as replozeoent compoumis or for use by other
applicaticn wathods a3 Leqa*rcﬁ. »:"Zayluseide” will be uaed fO' cnzdil
control vhile plan: products e=d otber ooiluscisides will Le gudjected £9
£leld testirg for evaluctios <oz local cooditicas.

¢ texephosn
w* Niclogazide
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2. Coxrmity psrticiraticn arl henlth education

In the irplexntation of all the edove methods, the
population will be s:iz=ilaled to participate in the progra=zre by
adopting respoasible and ceocgperative attitudes in the irrigation
and asricultuzel practices, by exercleizg self-ptotection and
utilizetion of protactive facilities to be provided to thea by
the progroxe, and by ssslating programea staff {n the sccozplishe
neat of their dutles. Health educaticn will be intensified,
utilizipog eprroyriate medla.

3 Evaluation

The methods to bz adopted for c¢sllaecting base-line data
and for evaluating the coatrol measures end soclo-ecomonic L=pacts ars
described uader Activities (Part 1). 1lethods of diaznosis, icentific-
ation of veerors and {nteizediate hoats, the standerdisation of sz—3linz
end the deterninaclon of the parazeters of {alcetion will be cdatailed {2
protocols wilch will include oeothods for recording and dats procesing,
Annusl aszessoent of the Prograzme will be undertakea by independent
review teaz3 and beazda,

EEQUIBSEMCNTS FOR STUTT AXZA

Pergomnal Raculresmsnta

Activities {a the Study Azes will be directed by the Project
Manzger and the Co-Mizzger, each using 5C% of thely time. The rerairzder
of thelr ti=e vill be dedlcated to the other Zaozes iz the Tlue Nile
Bealth Prolect., Ttey will suzarvise 5 Units in the Study Zome, each oz2
directed by a Scilcntizs vho will also bpend 5CT% of big tirme on the Study
Area. The Ualto will be on Epidexiologr, 3lology, Cozamity Particiracionm,
Foglneerfng, and Evaluation. These unita will have full recponsibilicy
for all base-lica studies, coatrol activities and monitoring end evaluziion.

Bach Unit will include {n addition to the Scisntist, 2 Juxmior
Bclentists, 2 Publis TMealth 0Zficers acd 20 field aasistants. An
Adzlaistractor with 5 clezks will assist tie Froject tanages.

<Transror:

The units will also hava appropriate transportation: 1 leadircver
Station Vagom wvith driver, petrol, gpare parts and malatenznce, 2 pickeun
trucks wvith petrol, ete., 2 metocycles with peirol, ote., 22d transporse
ation allovacces for use cf animala. The Project Manager a=d Co-razzger

vill each have a Btaticn Wagsn vehicle.

Materisls and Sulies

Additicnal erpeanses imvolved {m control cperations vill be
pricarily vater-supply eomsetruction (M contrect), eavirommeutal
podificaticns a=d druzs, Tuere 13 alsd 8 requireoent for microscopes,

.h w

slides, coxtainzrs and basic equipoent for tha fpldemiology Unds, Ths
Eodema -

Inginsering Vnit will need besie susveying equipmeat aad drafesizg gos-lilas,
Insccticides acd molluscicides will be provided by the Govermmes:, w0 a=d

souTces otier than LTLID.



Tacilicies

The basic headquarters for the Study Ares will utilice the
exioting loboratory offlces amd housing at Abu Usher, with cdditicns and
{rproverents, The most i—portant addizion will be venstruetion of en
Epideniology Laboratory for the fecal,blood and urine analyres, and &
Evaluatica Office for data collectiom, analysis and reperting.

Moblile Clinte

A obile clinfe (or au air coaditicned trailer 25' = 8' x &
with scll-contalined elzctric and gas supply, wicroscople latoratory
asd exazinimg rooz) will be asecad for epidemiolozlcal work, ssecifically,
the trtcl hoalth evaluatlon of & 3 villege sud-sicpla {n the Study Zone
and 8 7 village sub-so—ple in the Cosparison Areas. 7The trziler will be
pulled by a & vheel dziva velhicle.
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