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I. SUMMARY AND RECOMMENDATIONS 

A. Facesheet (attached) 

B. Recommendations 

The following actions are recommended herein: 

1. Au~~orization, 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-projec..t (four years) funding, subject to the 
availability of fWlds, in a.. amount not to exceed $2,122,000. 

C. Description of the Project 

The goal of th~ project is to improve the health and productivity of 
Africans through eliminatl~ of schistosomiasis. The project purpose is to 
produce an Africa regional s~ 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 governme.nt's w110-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 pruduces 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 3urveillance 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 t.he Prevention and Control of Water Associated [,·iseases in Irri
gated Schemes by providing technical assistance, training, materials and 
support for symposia in Sudan and attendance at interr.ational meetings. 
Specific components include the following: 

Aid Inputs 

1. Technical assis~ance: A biostatistic ian will assist the Director 
of the Research and Training Unit of the Slue 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 sh(')rt-term basis to conduct project evaluations (2 pm) as well as supply 
needed hut 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, studie!> and experi
ments rE:lated to schistosomiasis control. 

2. Training: AID will support up to 18 months of long-term training 
in the U. S. for a b~ostat~st.ician. 'Up Lu 36 m0r.ths cf short-term TJ. 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 frequent travel that will 
be required between Khartoum and the field Study Zone. The radio aJ".d mobile 
units will ensure effective communications between the Abu Ushar laboratory, 
field workers and ~·.hartoum. The mini-computer will code, integrate I ana lyze 
and store the crude data collected in the fie'.I~ in order to prepare a compre
hensive overview of schistosomiasis with respe r;,. to disease transmission, 
the nature of disease pathology, individuals at risk, and eC0nomic impact. 
The project will also provide a programmable calculator and hand-held calculators, 
as well as a generator, office equipment and supplies, and laboratoJ~ 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 international ~eetings 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 biologists, two malecologists, two para
sitologists, two epidemiologists, one cliniclan and one ecologist. 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 ~rivers, 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 oy 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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D. Financial S' !'lDl\a.ty 

The total cost of the project over four years (IT 1981-84) is 
estimated at $3,158,000. AlDis contribution is $2,122,000 or 67\: the GOS 
will contribute $1,036,000 or 33\. 

AID* IT 81 

Technical Assistance and 266 
Local Personnel Costs 

Training 

Commodities 192 

Ot.her 

COi'l.tingency 10\ 46 

Total 504 

GOS 

Personnel 173 

Building Facilities 23 

Vehicles/POL 9 

Inflation 

Contingency 10\ 21 

Total 226 

Grand Total 

* Inflation for AIDls contribution 
factored into each category. 

IT 82 ---
303 

96 

42 

30 

47 

518 

173 

23 

9 

21 

21 

226 

FY 83 IT 84 TOTAL --
321 356 1,246 

65 75 236 

87 46 367 

10 40 80 

49 52 193 

532 569 2,122 

173 173 692 

23 23 92 

9 9 36 

43 68 132 

21 21 84 

269 294 1,036 

3,158 
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E. Project Implementation 

On th~ AID side, USAID/Sudan will assign a direct-hire project manager 

Assume primary project implementation responsibilities for the mission; 

Coordinate project direction with the Director of the Research and 
Training Ut'lit of the blue Nile Health Project and the u.s. funded 
biostatistic ian working with the Unit; 

Prepare PIOs; 

Coordinate ~cheduled project ev~)uations. 

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. Af'R/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 pr07ide 
general project support. 

The Ministry of Health will sign the Grant Agreement and will have 
overall responsibllity for the project for the GOS. ~bre specifically, the 
Research and Training Unit of the Blue Nile Heald1 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 

During the course of''the in-house AFR/RA project review, the only 
major i~sue rais~d concerned th~ecurrent cos~ f~pli~ations of Sudanesp 
technic1an salar1es, currently Sl~ to be p~ for In part by AID. The 
Project Paper deals with recurrent co"st-s'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 gover~nent supported activities, 
where 3t 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 assur.es us that it can readily absorb such increases in its overall 
budget. " 
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II. BACKGROWD A.."ID PROJECT DESCRIPTION 

A. Backgroun'.i 

In 1978 the Africa Burea~, AID/W, decided :hat the 
project: "Health Constraints to Rural Production" should. be modified 
to focus entirely on the schistosomiasis problem in Africa 
rather than attemp ting to deal wi th all 0 f the maj cr endemic 
diseases as originally conceived in the PID approved one 
year before. 

There ere three torms of human schistosomiasis in 
Africa that cause public health problems. They include 
infections with the flatworm Schistosama (~.) hematobium. which 
causes disease of the urinary system, 1. mansoni which is 
responsible for a chronic disabling disease affecting the liver 
and intestil"'.es, and 1. lEtercalatum a re lative ly unexp lored 
variety of schistosomiasis confined to Central Africa causing 
clinical symptoms similar to those of S. mansoni. All three 
forms depend on certain species of snaIls~heir life cycles. 
These snails inha!)it fresh water sources. Following the 
creation of many man-made water impoundmeli.ts in Africa for 
agricultural cevelopment, fisheries and for hydroelectric 
power th-e sp.ails involved in the life cycles of schistoson.i.:lsis 
have spread rapidly. 

In recent years there has been a marked movement 
towar.ds .\li. iI.,:egrated approach to control. There is now less 
reliance on sillgle control techniques such as mollusciciding, 
much used in the past. Current integrated contro 1 methods 
employ all available forms of intervention: chemother~py, 

focal mollusciciding techniques, methods to meet basic 
health needs such as the 5upply of potable water at village 
level, the provision of sanitation, and of continuing health 
tlducation cIS we 11 .is socioeconomic improvement. 

Optim2.1 application of integrated control strategies 
depend enti.rely on an accurate ecological assessment - of the 
human community and its ?arasitological characteristics, of 
the biology of the snail intermediate hosts, and of the physical 
and geograph.~..:al characteristics of the environment. Man's 
behavioral attitude.s and customs, including use of pesticides 
in agricultural schemes, arp. being give~ increaSingly greater 
attention because of their crucial role in the success or 
failure of a control program. 

The development of a rational, ecological sound and 
economically feasi~le control strategy in a given area depends on 
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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 ri~k 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 on ecological conditions in Africa 
which seem to characterize some of the essential variations 
in the epidemiulog v uf scnistosomiasis and of its impact 
on rural pruducti0o, the Africa Bureau has selected 
two countries for implementing its regional project, i.e. 
the Republic of the Sudan and the United Re~ublic of 
Cameroon. Both c8untries have recognized schistosomiasis 
as one of their most L~portant public health problems in 
rural areas for which remedial ~ction must be developed 
through field resp-arch_ 

In the Sudan t~ere exists a serious problem 
of S. mansoni infection, causing severe disease and widespread 
infp.ctions in the Gezira, Managil Schemes and in other water 
development projects in the country. The oroblem is 
aggravated and becomes epidemiologically potentially dangerous 
because of the influx of about 500,000 migrant laoorer~ 

from outside the irrigated areas. ~he systemati~ and costly 
control efforts to reduce the snail popul~tion 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 economic problems caused by or closely associated with 
schistosJrniasis. There are three species of Schistosoma 

which are endemic in different ecological areas of the GOURC 
includi~g the Sahel, Sudan Savannah, mountaineous areas, 
forest and some of the major ci:ies. It must be considered 
that the schistosomiasis situati.on may become more severe 
in the future as a result of AID and IBRD assisted development 
projects; includinp. construction of water impoundments, fish 
ponds and rice fields under irrigation. The GOu~C has recognized 
th~ potential danger of urban schistusomi3sis and has accorded 
it high pricrity. 

A comprehensive ~;~lysis of mu~tidisciplinary studies 
in different settings using standardized techniques .:an be 
expected to yield results that form the basis for developing 
general and area-specific modifications of a strategy f~r effective, 

http:situat-.on
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economic and practical schistosomiasis control. 

B. The Sub-Project in the Sudan 

After preliminary discussions at technical and 
adminis trative leve ls be tween USAID/S, AID/W, the MOH and 
WHO, the COS through its Ministry of Health submitted a 
proposal to USAID for assistance of its "Blue Nile Health 
Project". This project has been develoFed jointly hy the 
MOH and the Regional Ofhce of WHO (EMRO). Its overall 
objectives ar~ Lh~ d~v~luplli~ut of a strategy f~r the 
"integrated control" of three groups of important endemic 
dis~ases assoclated with water in the irrigation systems 
of the Blue Nile, namely malaria (f. falciparum, f. ~~~ 
and f. ,1r.3lariae), schistosomiasis (~. mansoni and~. hematobium), 
and diarrheal diseases of varied etiology. The estimated 
costs for this project are currently estimated as US$15 million 
per annum with a tentatively deternined length of project 
:-f ten years. 

The Blue Nile Health Project has four distinct operational 
phases. The firH 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 
resirlent population in this area is estimated at about 
50,0()O persons. During the cotton season there is a heavy 
influx of migrant laborE:rs and of thei.r fami lies. 

The Gezira-Managil agricultural scheme in Sudan 
is t~e largest irrigated area in the world. It was started 
in 1924 and enlarged in the 1950's when a seasonal irrigation 
schedule with a dr1 period was changed to perennial irrigation. 
After this change there has been a considerable increa~e of 
prevale~.ce and intensity of schistosomiasis and, in 1976 
a severe devastating epidemic of m~laria. The latter had 

resulted from the gradual build-up ot .esistance of malaria 
mosqui~ vectors to the insecticides used for house spraying 
and larviciding. The development of resistance was greatly 
influenced and p\'obably accelerated by the heavy use of 
insecticides in agriculture. The simultaneous application 
of different and ev~~ similar chemicals for different purposes 
in the same area h(l.s neve~ been coordinated as far as disease 

oontrol was concerned. 

Malaria is now again under control but there is 
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MAP OF BLUE NILE IRRIGATION SYSTEMS AND 
PROPOSED PROJECT FACILITIES 
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increasing evidence that resistance to I;&lathion (house 
spraying) and abate (larviciding) has)ieveloped in small foci. 
This bas necessitated switchi.ng to yc{t another new pesticide, 
fenthion. ,The malaria service is well organized. Although 
only passive surveillance hasoeen used for case detection, 
the present strategy can be considered far superior to that 
applied to monitor the schistosomiasis situation. 

About SO", of the tenant farmers and their families 
in the Gezira are infected with Schistosoma mansoni. The 
age-specific peak 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 40% 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 harve&t 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 

groups 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 potable 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 popuiation. 
This informatiop has to be obtained by multidisciplinary epidemiological 
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 
oroad aspects of comprehensive epidemiology and data processing. 
This expertise combined with an adequate, yet mod~st computer 
facility would be the sine qua ~ 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 
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for each of the disciplines concerned, 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 sy~tem. 

At present, the Blue Nile Health Project has three separate 
subsectors. The first, the "Study Zc~e~ is of irr.mediatp. concern. 
It is based on ongoing investigations now bei~g carried 
out by a te~ in which members of the MOH, the Ur.iversity 
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 stu~ied 
intenSively, including careful observation usil'g samplf'. 
survey techniques of w&~er contacts, defecation habit~, 
snail infection rates, and the prevalence of schis~vsomal 
infe~tion 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. ~10st da.t:a have been 
coliected without using pre-coded data entries that would 
have facilitated the comprehensive analysis and interpretation 
of the finc~ngs 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 
fi~ld 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 in a financial void, the 
concentration of the Project on one research objective supported 
by funds and US expertise would seem to be the most useful 
and timely contribution to the Blue Nile Health Project. 

Here, it would fit entirely into tte category of 
"Research and Training" which is directed by Dr. Mutamad A. Amin 
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who represents concurrently the scientific expertise 
on Schistosomiasis in the MeH, 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 :aboratory 
in Khartoum for its computer facility, administration 
and laboratories, and in Abu Usher, for the field 
studies. The development, tes ting, ~vabation, 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 
Schistosouliasis of ~'1l.0.Y 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 faci:'.ity 
for continuing surveillance, the WHO recommendation would 
remain academic and cannot 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, biostatisticial, who will 
remain on staff throughout the 4-year projp.ct ~~~iod. 'i'he 
biostatistician will also serve as the liair,on person 
with USAID/Sudan and assist. W'irh the management md logistic 
aspects of the US financed components of the pro.Jects. The 
long-term training for a Sudanese biostatistician/epidemiologist 
planned to commence in year two after selection and some project 
experience will assure continuity of a Sudanese w~th 
sufficient computer and systems experience to take over W'hen 
the US advisor leaves. 

Short-term US technical assistance W'ill 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 software packages 
developed and operati~g. 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 miscellaneous consulting 
services. 

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

l/WHO T h· 1 S N G43 , ec n~ca Report eries, o. 
WHO, Geneva, 1980. 
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part-time on Study Zone research but are supported from 
elsewhere. I~ 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 pu~lic health inspe=tors will be utilized primarily 
for census taking, szropling frame construction and 
superv~s~on of lower level interviewers. The lab 
technicians, must of whom have had prior jobs in 
rdated areas serve as the back-up personnel to the 
malacologists, fish expert, anu other biologists. 

Short-term training will be provided for members 
of the research team throughout the project. Many of the 
staff will benefit from exposure to US techniques being 
used, particularly :ion US Universities. This experience 
base could vary fro~ 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 vehic les wi 11 support the t:cam 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 communit:ation. 
The radios are being supplied for effective supervision 

md 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 
addi.tional aircond5~ioners are for laboratories where 
aquaria have to be maintained at constant temperatures. 
The Hewlett Packard p:rogrammable calcu lator wi 11 serve as 
a back-up and a check:~ng s ys tem for the mini-compu ter for use 
by biostatistician. The project will supply a photocopy 
machine since the entira MOH s:rstem has no operating photocopier. 
Other small equipment items are n~~ded for support for the 
project. The laboratory equipmen" .ist was developed by the 
malacologist on the team in consu:tati0n with the Sudanese 
technica;. staff. 

At the conclusion of this 'project it is expected 
that there will be a sound and cost e[~ective strategy or 
strategies developed based on solid rese~rch results. The 
present joint GOS and WHO integrated approach to water-borne 
diseases has an overall plan of operation costing approximately 
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$15 million per annum. This has only received minimal 
WHO funding, with most being allocated for salaries, and 
a small sum from UNEP. If the research develops a 
tested and lower.-cost approacn, the core staff employed 
ullder this Pro j ec t through uS and GOS funding shou 1 d 
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 carryon these needed functions 
over the entire Gezira area. 
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III. PROJECT ~~LYSES 

A. Economic Background and Analysis 

-------Agriculture dominates Sud'a~'s economy; f;~ contributes 
40% 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 l2~~ of the total cultivated area) tS1:h-e-'k";)lsC~ 
of the agricultural economy. It produces 75~~ of the country's 
cotton, 85% of its wheat and 60% ~f the nation's foreign 
exchange in r~c8nt years. ~ 

Hawever, the experts are not entirely O~~~istic 
about the future i:Jr irrigated agriculture in tpe-COtlntry. The 
Nile water allocated to Sudan is now all ei~her used or commttted. 
Existing irrigation schemes are performing well below 
expectations partly due to poor q1ain~arlai:ce. 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 2-re often non
working ~anagers, eithe~ 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 betn 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 ~n the open boll causes diffic~lty in the 
ginning process, and a drop in price and/or acceptability of 
the lint on the world market. Pes~icides 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 acreage 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 chiEt,f 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 S.G.B. 
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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 yea~s. 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 yie lds per acre, the "package dea' - spray 
contr.actor, and the human and animal population exposed to 
the pesticide residues can readily be seen. 

'~lile there is an obvious overlap between. the 
agricultural side of the Gezira production econamy and the 
public health aspects, they have not been examined in a 
comprehensive or syst~atic fashion. This proposed research 
Project deals mainly with the single problem of schistosomiasis, 
but the creation or a sound data base would wake 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 shortfall in available foreign 
exchange ''''ill soon become critical l.Jith major repercussions 
on economic and political strategies. 

Understanding the macro-economic picture in the Su~an 
enhances the appreciation of the difficult decisions facing the 
Gezira Board and other GOS institutions. :Ceeping cotton 
production and yields high clearly assists the balance of 
payments situation. Without adequate furf;ign exchange, purchase 
of molluscicides and expensive drugs for chemotherapy, the two 
strategies presently percieved as offering a degree of control 
for the schistosomiasis problem, are impOSSible. Foreign 
donors have show~ reluctance to fund an expensive strategy 
con~.ol 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 picture 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 th~re is currently a labor 
shortage. Even with about 1.7 million persons living in 
authorized villages .s.nd another half million "migrants", there 
is insufficient agricultural labor during the months with feak 
person power requirements, especially the cotton picking season. 
There is also a shortage of unskilled labor to perform d~ngerous. 
dirty or low prestige jobs such as ~anal-cleaning. While there 
have been only a handful of research pru:ects which address the 
effects of S. mansoni infectior. on the ql~antitative and/or 
qualitative-physical working capaci.ty of agricultural labor, 
the results of these investigations have been equivocal. It 
is not unreasonable to assume that heavily infected person 
(with egg counts~l,OOO 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 schistosomidsis-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. TIiere is little doubt 
that reduction in the water-borne diseases, especially schistosomiasis 
~d 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 b~ produ~tive 
members of the labor force. Given the present lack of knowledge, 
ho~ver, it is not possible tv put a value on crop production 
foregone because of the impal;t of the disease on labur. 

If the schistosomiasis problem in the Gezira is to be 
alleviated, the costs of doing so must be realistic in te~s of 
the national health budget. A 1978 study of the national health 
expenditures of the country estimated that the total p~r capita 
expenditure was S7.60. Of this ~ount S6.10 came from the 
Government; external aid and" self-helpll amounted to about 
SO. 50, and private health expenditures ~ounted to about Sl.OO. 
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 Sl per capita for both preventive and curati",e 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 SlOO. In the Gezira scheme it 
is probab~y closer to $600. The new decentralization of 
government services means that the Gezira will be relativel~' 
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 remitt~d 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 
facilitie= 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 S. 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 vi3its 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 
admi tted to the general :yards 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 tbe 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 egg counts and perhaps prevent permanent damage 
(if 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 Zone alone, the cost would be about $100,000. 
It would not kill all the snails regardless of how frequently 
it was app lied. 

2. If the 50,000 people in the Study Zone all recei~ed 
chemotherapy with the drug of choice which is most frequently 
used at the moment, Oxaminaquine, at a cost of $14 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 hamful to those with advanced clini.cal disease symptoms. 
The new drug, Biltricide , offers some significant improvements 
including a currently e~Limated cost per dose of $4. 

3. Improvements in wa~er 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 5520,000. 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, th~y will probably have less effect 
on schistosomiasis transmission tha~ 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 far all aspects of surveillance. At the macroeconomic 
level, if control of schistosomiasis induces a significant 
improvement in labor vitality, this can be qwntified, though 
measuring labor productivi~y is nevel' easy. Estimating the benefits 
of total social productivity, such as the woman's ability tel 
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 suCCp.ss 
in collecting data on costs of ambulatory health care delivered 
in the Study Zone and hopefully for hospitalized patients 
com~[~g 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 will 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 cammon 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 Westerners. They come from various 
tribes in the western provinces of Darfur and Ko:dofan, 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 Tarua who work as field laborers, often 
camping in the cotton fields in temporary sheLters. 

Addi tionally there are the Fellata, a, generic term 
denoting Nigerians,especially Hausas, and other groups from WGst Africa. 
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Migrant communities of Fellata were established 1n the 
early years of the Scheme, but the composition of thpse 
caDmunities 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. 

Westerners and Fellata are of relatively equivalent 
low status in the Gezira; they may be lumped together and called 
by either ndIIle 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 so receive no services, 
such as water supplies. Children of these groups often attend 
primary schools in neighbouring, recognized villages, bllt 
they tend to drop out early because they are needed to work 
in the fields and help with domestic chores. 

There have been no basic demographic studies in th~ 
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 1n 
the Study Zone. Their movements of course have great health 
significance. In 1978 a modest study was under~aken by 
sociologist Anr. Cheesmond to learn something about both 
the excr.etory and water-~ontact behavior of the people in 
the village of Angudu (pop. c. 1,100) and its environs. The 
study yielded some interesting results, but additional data 
from a wider area of the Gezira are needed, and basic 
demographic/sociological data are neer-ed to make sense of 
what we have, This conclusion was voLced at the March 1980 
conference on schistosomiasi3 at Abu Vshar, the headquarters 
of the Study Zone. 

As a research rather than an operational Project, 
the social effect:s ..,ill be minim,'ll. There ..,ill be neglible 
disruption of everyday activities. Some cooperation will be 
required in order to carry out res~arch. The Project might 
anticipate a fe'.J problems in collecting stool and urine sampl"!s, 
bu t experience has shown that such prob le ms are not insuperab leo 
Moreover, health programs have proven to be among the most 
acceptable and desired of programs in the Gezira. 

The re~earch Project ..,ill yield identifiable benefits. 
Sudanese scien~ists from a variety of disciplines including 
sociologists, ~ill be employed and trained further in schistosomiasis 
research, which '..;ill better enable the COS to research and 
intervene in schistosomiasis after cutside funding ceases. Moreover, 
health care of the people on the Study Zone will improve since 
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the Projer.t will supply much needed medicines to the 
dispensa~ies 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 
propoeed intervention strategies dicussed in th~ 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 important in 
ldentifying 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 worm loads that have not yet caused the';linical 
manifestations of disease. Micro research has so far failed 
to establish conclusively the ass~ption 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 Gezira would benefit the entire nation. 

Moreover, seasonal workers from allover 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 schistos~.iasis 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: PJlygamy, 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 remQin 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. 

Is lamic law allows "omen 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 ~omen are not supposed ~a work in the fields. Off-farm 
income-producing occupations that are open to men are closed 
to women. The only exceptions are midwifery or if the woman 
is educated, te~ching (secondary schools are segregated by sex). 

TIle situation :s 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 ~rab 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 dyin6' 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 p~sition of 
women by involving a Sudanese female sociologist to interview 
the women. l~e data ought to yield useful results that can be 
employed in a strategy for reaching women to reduce their 
prevalence rates of schistosomiasis. 

C. Environmental 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 
~xport earnings and has strengthened its place in the competitive 
international market. 
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The development of the Gezira Scheme, however. has 
resulted 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-pa;asite enter 
the human body by penetrating the skin and eggs are passed 
out of their human host with bodily wastes. In the absence 
of good sanitation facilities, the larvae in the eggs return 
to the aquatic environment to perpetuate the cycle. 

Schistosomiasis 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 ",as 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. Its debilitating effects make it a major health 
concern in the Gezira. The Gezira Scheme has given rise to 
other environmental problems. 

The Gezira 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 pe~ts 
are increasingly apparent in the Gezira. Heavy use of insp.cticides 
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 
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sale price of the fiber -- apparently have developed genetic 
resistance to monocrotophos and dimethoate, insecticides 
which previously were highly effective. In 1979, whit~flies 
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, t'1ey do not guarantee protection 
against the pests. Many cotton protection experts believe 
that cotton production in the Gezira is rapidly a~proaching 
disaster -- namely, the production of "sticky" coteon which 
will not sell at a ?rofit 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 same 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 ~idely 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 com?ounds, 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 an.d 
malathion applied to cotton have drifted into mosquite 
habitats and given rise to genetically resistant sttains 
of malaria mosquitoes in some areas. Malari?. ",'':>S a minor prolJlem 
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 r,ew 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 ielicate 
relationship between the natural and man-altered environment. 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 environmental 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 environment, and the onset and 
manifestation of schistosomiasis. This unde~standing 
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 enviro~nt and the h..uu.ln 
inhabitants. A spin off -- the ultimate goal -- will be an 
environment 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 thl?; problem 
holistically, considering public health, agriculture, and the 
natural environment as interlocking components of the Gezira 
"agroecosystem". Anything less than this approach cannot be 
expected to yield optimal results in public health in the 
longar 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 b.lse upon which an integrated 
control program may be mounted against schistosomiasis. It is 
anticipated that the de~elopment 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 invol~ed 
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 of the ~edical Re
search Council, and presently designated Director of Research 
and Training for the Blue Nile Proj ect. 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 ar~ presently 
working part-time on the Project, but will beco~e 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.u. and is 
deemed adequate to insure attainment of the goals and objectives 
set forth in the Project. An integral member of the team 
will be the U.S. biostatistician who will sarve 
in a research capacity and as d computer specialist to develop 
and systematize a~ integrat~d 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 env~s~on the 
exact nature of supplementary training that will be required. 
However, it is evident that intramural training in statistical 
coding, data ret~Leval,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 systeml 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 ';>resently 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 1111 fu r the housing 
of the computer facilities and a mini-computer will be purchased 
by A.I.D. This facility w~ll 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 
Government at Abu Usher. The laboratory building will be 
qquiped, in part, by A.I.D. funds and will serve as a base 
for parasitological, malacological and epidemiGLogical 
studies i~ h:o.::ks ~o. 26 and No. 27. Likpv':'.:"" it is anticirated 
that this facili~y will serve as an oper~tional base for 
anth.ropological ir,vestigations and as trle primary repository 
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fot: preliminary data to later be iLltegrated 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 H~adquarters 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 epidemiology and transmission of 
the disease in a particular envioonment, including the biological 
attributes of the snail intermediate hosts and the cultural 
attit~des 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 syste~ 
necessary for disease surveillance and for evalu~llng 
economic impact and cost-~fficiency of anticipated interv~;ions. 

Schistosomiasis has been recognized in the Gezira 
for more than 50 years and in spite of repeateG 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~. 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 the economic implications of this disease; however, 
this is one of the goals of the project and will require a 
Significant inpu t from qualified consul tants. 

Control of the intermediate snail hosts continues to be 
an important cocponent of integrated strategies to control 
schistosomiasis. The objectives of sn3il control programs may 
be broadly characterized as follows: 1) the complete eL"adication 
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 part~~ularly adviseable with respect to 
the balance of the biotic cOlmIlunity. Attainment of the second 
objective has been hampered by insufficient data relevapt to 
the biology, ecology, and sam? .~ng of the ~nail 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 snails; and c) biological control 
by means of introduced or natural predators and parasites. 
Molluscicides have and, in many areas, con:in~e :0 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 a.nd are being demanded. It is an objective 
of the Project to seek and investigate potential altrrnatives. 
Environment control requires considerable coo~ration of the 
local population and is often quite expensive but has the 
advantage of being permanent. Biological con~rol, which is 
an area of study selected by some membe~s 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 same 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 same success 
in Puerto Rico. Its applicability to the Sudan would r~quire 
serious evaluation. Recent studies on competitive interaction 
between specie~ of Helisama 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 co llected fro:n 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 
hig~ly specific and snails are eaten only when the prey population 
is of sufficient size to warrant the energy expenditure required 
by the pr~datur. Observations that snail infection rates at 
levels of 1% or less are capable of maintaining human prevalence 
at levels between 20 and 60% mandates a careful evaluation of 
this method of control. 

Experimental studies on natural plant products control 
agents, in partic:ular "Habat-El-Mollok" (=Croton sp.), will be 
conducted. Preliminary studies by Dr. Asim A. Daffalla have 
demonstrated that the product was effective against 3iomphalaria 
pfeifferi and Bulinus truncatus, the respective hosts of 
S. mansoni and S. haematobium. The material, however, is not 
;ffective against snail eggs nor the larval schistosomes. There is, 
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also, no evidence that it is effective 
larvae as is the plant product Endod. 
remain to be done and toxicity studies 
adequate. 

against mosquito 
Chemical characerizations 
G0 not appear to be 

Molluscicidal inte~'ention (e.g., Niclosamide) will not 
be part of the Project £!E~; however, it is likely that the 
Study Zone as a component of the overall Blue Nile Scheme will 
be suhiected to such measures. This raises some concern with 
respect to the integrity of suitable :::ontrols for a.lternativE: 
measures and it is recommended that at least a portion of 
Blocks 26 and 27 be kept free of rnolluscicidal treannent 
for experimental purposes. 

E. Administrative Arran",ements . 
The Project wili make a direct contribution to the 

Blue Nile Health Project by developing a surveillance system 
for schistosomiasis. The administrativ~ unit within the GOS 
which has been chargeJ with the research and training activities 
of the Project is the Research and Training (R&T) Unit of the 
Blue Nile Health Project. In addition to the staff provided 
by the MOH, the l'nit has a number of professionals from the 
Medical Research Council of Sudan and from the University of 
Khartoum. The Director of the MT 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 'Jy two administrati-,;e assistants. This AID 
~~~ject will strengthp.n the research organization of the 
R&'f Cnit 'Jy adding expertise in biostatistics and epidemiologic 
data processing and analysis to the already existing 
multidisciplinary competen~~ i~ parasitology, malacology 
and field epidemiology. I' will also provide funds for 
additional field staff of (he resea:-ch 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 'Jank account be established 
for the Project. 

The office and laboratories of the Research and 
Training Unit are located at the fifth floo!' of the Natio:1al 
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 suita~le candidate. Interested direct-hire 
professionals in AID concerned with the project should be 
given ample time to interview prespective candidates ":'ld 
to brief the incumbent before assuming his duty st,'ition 
in Khartoum. A.1D/w \.uuld ahv L~ ~/,~ectej t::: reCl'I.lit 
the consultants for the project and to 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 l8 ~onths 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 teaw should be pr'vided by either 
AID/w or REDSO!EA and have had prior expe=ience conducting 
evaiuations and producing well-written reports. The team 
will require two persons who will probably have to be procured 
under contracts by AID/w: a malacologist ""ith prior African 
experience with schistosomiasis problems and a social 
anthropologist 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 capa~le of giving practical 
guidance useful to scientis~s without extensive analytical 
training. Either AID/'''[ ot' 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 being stu~led. 

The rciatively 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 
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disciplines and their relati~nships to the disease, but 
not currently working on chis project. 

The initial evaluation will focus particularly on the 
following areas: 

1. Should the project continue wit~~ut change? 
2. Is re-scheduling indicated? 
3. Are the inputs provided sufficient and of the 

right types to do the jJb? 
4. Is the project rne~Li~g the objecti~es specified? 
5. Are the interdisciplinary team members working well 

together and utilizing the services provided to 
the fullest capacity? 

6. Is 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 pr"blems? 
9. How do the representacives of the various disciplines 

evaluate the data produced to date? 
10. Is the budgeting appropriate if any changes have 

taken place? 

The initial evaluacion will be followed by a symposium 
to be helj in Khartoum for the entire Sudanese staff to 
present any papers related to the topic. The budget is 
sufficient to all~w overseas participants to attend. The 
selection of these persons will be at the discrecion of the 
Director, Research and Training Division of the Schistosomiasis 
Division. It should ~e useful to share the jointly prepared 
US/Sudanese evaluation report in order to seek constructive 
recommendatiop.s from experienced international personnel. A 
representative from WHO Geneva from the Division of Schistosomiasis 
and other HelmiGthic Diseases would be a valued consultant 
for such a symposium. 

The t~ing 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 focu:'\ on the o",erall obj ectives of the proj ect 
and how well they have been attained. Major concerns will include: 

1. What has been the productivity of the scientist 
working with the projecc 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 "iti:c'l: O'J.t3':'d.e 9..3si.3ta:-.ce? 
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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 :antribucion 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, =efer 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 ~ot 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 
Sue nese profeSSionals to work on this ~roject (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 exte-:nal donors in the iuture. The 
core staff employed durin6 the life of this Project would 
certainly be ideally suited for employment on any follow-on 
activi ties. 
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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 
USAIO/S to: 

a. Assume primary project im~entation responsibilities 
for the mission; 

b. Coordinate project dlreCClon with the Director 
of the Research and Training Unit of the Blue 
Nile Health Project and the lJS funded biostatistician 
working with the Unit; 

c. Prepare PlO/ts for the long-term advisor and 
short-term consultants; 

d. Prepare PlO/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 PlO/Cs naming a procurement service agent 
in the US as the authorized agent of the COS; 

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 prhary Washington backstop office 
for this project. AFR/RA will ac,;;ist 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 COS. More specifically, the Research 
and Training Unit of the Blue Nile Health Project will be 
the implementing agent for the COS. 

The Project . .l,greement will contain one cover.:ant to read 
as fc llows: 

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

Preliminarv Implementation Schedule and Procurement Plan 

The following imp:'anentation plan identifies the major 
actions which musl.: be carried out to get this project underway. 
No attempt is made here to specity the various research 
activities and experiments that will be carried out under 
the project. 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 fir~t vear of the project to USAID/Sudan. 

Action 
1. PP submitted. 
2. PP approved. 
3. Project 

Agreement signed. 
4. PlaiT for 

biostatistician 
submitted .. 

5. PlaiTs for first 
year short-term 
consultants 
submitted. 

6, Plo/Cs for first 
year vehicles, 
cmIDDodities and 
supplies 
submitted. 

7. Biostatistician 
arrives at post. 

8, Vehicles, 
commodities and 
supplies arrive. 

9, Arrival of short
term consultants. 

Date 
August 1980 
November 1980 

DeceI:lber 1980 

January 1981 

Action Agent 
REDSo/EA, USAID/S 
AID/w 

USAID/s wi th REDSO,'EA 

USAID/s 

January-March 1981 
USAID/s 

USAID/s with REDSO/EA 
January-Apr,1981 assistance; PSA 

AID/w contract Office, 
June 1981 USAID/S 

June-Oct. 1981 AID/W Procuremenu'PSA 

As scheduled in AIDlw Contract Office,USAID/S 
PlaiTs-throughout 
1981 



PROJECT [fS=CN Sll~:NARY 

LOGICAL FRMtE\.]ORK 

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

r:.\IUU\ TI VI-: SG'1-l}!ARY 

ProgrJrn 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 irrignted areas. 

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

I OBJECTIvELY VEinr.iJ\T:CC ll:llI~C!,n)~S 

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

i 
I 
I 

NEANS OF VERIFICATION 

Data Output sheets 
Evaluation reports 

ANNEX A 

H1PORTANT ASSIJ}ll'TIONS 

Assumptiof)s for 
achlev.ing goql t,aq.:ets: 

1. S ChI S t 0 SlJIn 1 as 1 !'; 

CHUses a decrease in 
either the quantily 
or intensity of people's 
work capacity. 

2. Successful (""mpletion 

of the prnject will assist 
in the developmenl of 
viahle and replicahle 
interventions [(Ir the 
Blue Ni Ie i rri gat ed 8I·eIlS. 

.. _ ...• __ . _____ L. ___ -_~---_~- --~------_....-_-__ ~---::___~.JII~-.~----: --_ . ........ -.~._ 



Project P ... rpose: 

To develop a multi
displinary system for 
epidemiologica"). 
surveillance (collectio 
analysis, interpretatio 
or relevant data and 
their prompt 
dissemination to those 
concerne-i) of 
schistosomiasis in 
study zone of the 
Cezirs. 

( 2) 

Conditions that will in~icate pur
i,,)se has been achieved: End-of
Project status. 

The existance of a fUllclil)ning 
, survei llance sys tern fur the 

designated study zone 
(Irrigatiun Rlpcks 26 {:. 27) which 
can prllvide llTl demand l he 
available daLa in space and lime 
on acceptable parameters 
necessary to evaluate the 
transmission and control of 
schistosomiasis. 

MEANS OF VERIFICATION 

Output of analyzE!d dala 
sheets Evaluatioll 
reports. 

INE'illnJ\NT ASSlJXPTlONS 

Assumptions for schlevin'; 
purpose: 

Scjenti~ts a~e willing and 
able to work together to 
achieve common goals. 

"--.:,-.-.. ~--.-_ .. -:----'-----~--... ·,..,f .... ----... ,,. .• --,.,.I ...... P-""'"-... t.'7·*"'F"""""_--"'~'-' ---,-, -"'-i*~ .. -- ....... • -.- 4. au:r:' 2iiYW!"~--.~ 



t-'ARi~\Tl VE Sll?'lHARY 

Project Outputs: 

1. Trained personnel 
working in or 
associated with the 
study zone. 
2. A completed 
census of the tolal 
population of the 
zone and sampling 
designs & techniques 
developed. 

3. Precoded forms j 
and data collection 
and analysis tech
niques developed 
for multidisciplin~r 
studies. I 

4. A functioning I 
comput€r facility 
with appropriate 
hardware. 
5. A surveLllance 
system operating 
for the study zone 
suitable for 
expansion. 

( 3) 

OllJECTlVELY VI::IUFlABLE INDICATOP_S 

Magilitude of Outputs: By 1984: 

1. Sudanese technicians and staff 
will be trained in various 
disciplines related tu schistosomiasiE 
surveillance. 
2. Naps, censlls data, and 
s~mpling frames will have been 
developed. 
1. Data will have been analyzed 
an~ 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 strat~gy. 

MEANS OF VERlFlCA-1H;.~ IMPORTANT ASSilllPTlONS 
~~~~~~~~~~~~~~--.-

Annual reports of Prlljec 
Advisor.Periodic 
publications of staff 
memhers evaluation 
reports. 

Assumptions for achieving 
Outputs: 

1. Personnel are available 
for training and willing to 
work in the study zone. 
2. The participating 
Sudanese investigations and 
supportjng facilities are 
available at the appropriate 
time. 
3. The population in the 
study zone whether in 
designated or undesignated 
villages cooperate in the 
study. 
4. Interventions exist which 
could emeliorate the 
Bchistllsumiasis problem in 
both an effective manner and 
at reasonable cost. 



Proj ect In!Juts: 

Technical assistance 
- long term - US 

short tenn- US 
Participant Training 

- long term - US 
short term - US 

Local Personnel Support 
- GOS & US 

Commodities - US 

(4) 

OB.][CTl VELY VERI FrABLE INlHCAT0RS 

Implementation Target(Type & 
Quantity) 

I 
I 
I 

I , 
I 
I 
\ 

See detailed Rudget Table. 

Mfu\NS OF VERIFICATION 

1. USAID Controller 
records 
2. AID/W Controller 
records 
3. MOH records 

INPOWft\NT AS S lJ.·1PTl O~S 

Assumptions for provldln~ 
Inputs: 

1. AID funding available 
·on timely basis 
2. G('S and related budget 
support continues. 
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GOS CONTRIBUTION 

(ALL COSTS LOCAL ClrnRENCY EXPRESSED TN $000 . . 

CATEGORY 
Personnel 

- Senior staff salaries 
3 Biologists 
2 Malao::ologists 
2 Parasatologist 
2 Spidemologists 
1 Clinician 
1 Ecologist 

s 

- Mid-level staff salar 
6 Technicians 

ies 

4 Lab assistants 
4 Public Health 

Officers 
4 Interviewers 

- Support Staff 
8 Drivers 
6 Cleaners 
4 Lab attendants 
3 Messengers 
3 Guards 

30 Snail field wo rkers 

Salaries calculated as 2 

percentage of tUre spent 
on vroject activities 
using current pay scales 
in Sudan. Percentag~ 

range from 25-100%. 

Buildings 
- ABU USHAR laboratory/ 

offices based on 15 y 
depreciatiOl, ,:lOd 
yearly maintenance 

- Khartoum laboratory-
imputed rent"l v:Jlue 
per sq. ft. 

- Director's house-
rental value 

Ot~er 

- Depreciation of 

r. 

4 cars @ 1,000 ea./yr . 
- Maintenance/POL 

@ S5,OOu/yr. 

Sub Total 
Inflation @ 10% 
Contingency @ 10~ 
of sub total 
Grand Total 

yr 
7-

FY 81 

67 

36 

70 

19 

2 

2 

4 

5 

205 
-
21 

226 

FY 82 FY 83 FY e4 

67 67 67 

36 36 36 

70 70 70 

19 lQ .... 19 

2 2 2 

2 2 2 

4 4 4 

5 5 5 

205 205 205 
21 43 68 

21 21 21 
247 269 294 

TOTAL 

268 

144 

280 

76 

8 

8 

16 

20 

820 
132 

84 
1,036 
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Equipment & Supplies 

Major Equipment (Over $500) Coat $U.5. 

5 binocular, compound microscopes with lights & mirror 12,500 

2 dissecting microscope 2,000 

2 table-model centrifuges with standard heads 2,400 
(18-12 tube capacity, 12-15 ml tubes) 

1 Micro-hematocrit head for above l25 

1 Portable Generator; 1200 W capacity (Hands Type) 800 

1 All glass, electric still for dist. H20 450 

1 16 cu ft capacity refrigerator with freezer compartment 600 

1 Hatch Field K:t with Spectraphotometer for water analysis 450 

Minor Equipment (Under $500) 

2 

1 

2 

1 

1 

2 

2 

2 

1 

1 

2 

2 

digi~al scales - $100 each 

baby sca le 

Large, insulated cold chests + 1 dz freezer packs 

Magnetic mixer + stirring bats 

laboratory balance, 0.01-100 gm capacity 

StethoscopeS' 

Percussior. hammers 

blood pressure cuffs and manometers 

opthatmoscope 

otoscope 

physician bags 

battery operated hemoglobometers + extra chambers (6) 

Leur-lock milli-pore filter-holders, plastic 

Fine forceps and scissors, stainless steel 

200 

90 

200 

l25 

550 

200 

35 

250 

l75 

l75 

l70 

700 

500 

100 



Lab. Supplies (for year 1) 

Assorted glass ware(beakers, slides, graduates, pipets etc) 

Assorted chemicals & stains 

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

Pharm.aceutical~' and pallatives (Chloroquin, Aspirins, 
Opthalmic oint~~~t, etc.) 

Aquarium supp lies 

Soc. Anthropologists Equipment 

Binoculars (2 pr) 

2 S/70 Polaroid camera with fi 1m 

Present cost estimate 

+ 20% inflation 

+ shiDPing cost 30% 

Disposable Supplies (after year 1) 

Lab items 

Pha...""!lla.ceutical s 

Aquarium supplies 

Sub Total 

Total 

Cost $US. 

3,000 

2,500 

3,000 

5,000 

1,000 

400 

600 

38 ,295 

7,659 

45,954 

13,786 

59,740 

4,000 

5,000 

1,000 

10,000 



ANNEX C 

SOCIAL ANALYSIS 

Introduction 

The Gezira Scheme is the world;b largest irrigated farm under 
single management. The main cash crop is cotton. Other crops include 
dura(sorghum), wheat, grounanuts, 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 np.w 
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 government of Sudan and the government-controlled 
Sudan Gezira Board (5GB), a public corporation which handles the a~ni
stration of the scheme and marketing of the cotton crop. 

The Gezira accounts for 12% of the total cultivated area of Sudan 
and its cotton earns 60% 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 ~i~ tribes 
(usually sendentary, agricultural) in the Western Provinces 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 Geziraj they may be l~ped together and called by either name by 
tenants or Gezira officials. Both tend to live in labor camps or in 
"unregistered" vi llages. The latter are not recognized by the Gezira 
Board and s~ receive no services such as wells or water supplies. 
Children of these groups uften 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 cattle-herders from east of the Blue Nile who graze their 
cattle in the Gezira for 1-) months, and who additionally earn laborers' 
wages during the cotton picking season. The former are well-integr~ted 
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 significant 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 society is a highly-stratified, caste-like on~ 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 cultiv8cion 
tasks for them. 

Leisure is highly valued by the Arab tenants of today. Conversely, 
manual labor is associated wit~ 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. In fact labor has been, and remains, in short supply. 

Tenants and laborers, while socially segregated, are mutually 
bound in a web of economic relationships. For a tenant to find laborers, 
he mu~t have good "credit" locally, i.e. he IllJ.st make good his promise 
to pay after his crop is in. In the meantimll, the tenant paterfami lias 
must help feed and provide for the hired family -- and perhaps their 
anima ls. The tenant himse 1£ is in a perpet~·.a 1 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 

http:perpetv.al
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are again relevant: generosity, display, and what even might be called 
conspicuous consumption on the part of the re lative ly wea lthy are ca lled 
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 insp~~to:s and other members of the Gezira Board. 
Board decisions are based ·In :o~siderations of cotton ouput and variable 
world market conditio,s, aJd net necessarily on the interests or welfare 
of the tenants, to say nothing of the laborers. For example, ~enants 

often wish to groN ~ore dJra 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 abu the ba;;is fvr 
credit or loans from local shopkeepers-moneylenders. Yet the larger 
system de~nds that cotton be given highest priority and that it be 
produced at the lowest price possible in order to maximize profits. 
The justifying ratio~ale is that income from cotton benefits the 
entire nation. 

Who ~~e the Poor? 

From the above, it can be seen that ail of the p~ople of the Gezira 
are relatively poor, even if some have more mo~ej a,d 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 p.nerty; it is reated 
to inadequate housing and sanitation, to poor diet a.d hlolered resiste11ce, 
and to poor access to health care services. 

Of course, the Westerners, Fellata, and other labor groups are the 
poorest in the area. Th=y la:::'.< a.:cess to p.o:ajle water for the most part, 
and they are denied basic services that the SG3 pnnidcs. (Ara:) vi llages 
of less than 1,000 population may also lack services.) It is men froffi 
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-speci fic preva lence rates of S. ~:J.s.)ni eggs in 
the stools of two labor groups found that male "Westerners" (w~o :lean 
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:i~g in incr~ased intesity of infection the longer they are 
employed in this o·:cupation. 

TI1e high prevalence 0: schistosomiasis among males is not to be 
taken as evide~ce that women's life is easier, as will be shown in the 
text section. 

It should be remembered :hat the Ge~ir.:l 3cheQe is laJo~-intense 
and that the system of using migrant labor helps redistribute the 
Scheme's incomt: more equitably antl further, that it helps spread income, 
food, and ipn-is originating in Gezira to many other parts of the nation. 
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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 
pur'ity, sec lusion, modesty) and submission. The va lue of fema le 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 coropany. Arab women remain in the home 
and perform domestic chores. Some activities, such as fetching water 
from a canal, require them to move a~out, but they are seldom far from home. 

Islamic l~w allows women half the inheritance to which cheir b~others 
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-p~oducing occupatlonal 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 pa}.'t-time, are those of midwife (traditional or "trained") or 
healer. If she is educated, a women can teach in secondsry school. These 
schools are segregated by sex. 

The situation is different for Fellata or Western women, They, 
along with their children, provide ave}. 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 ~omewhat 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 (as8ba: 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, ',Jomen'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 
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have bee~ 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 a single council that handles whatever 
problem arises without dividing into committees. 

The development comrrittee, 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-hel~ basis. In spite of fair degree of factionalism based on 
endogomous kin/Ethnic /religious-sect (tariga) groupings, self-help 
projects seem to wor~ quite well as long as people believe that 
projects actually benefit them. Of course,sk6ptiscism 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 committees, and also to pass along committee 
id .. ~as or request to the SGB. Apparently, the!"e 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 drab/Mus lim system of medi..cine 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 
inc ludes surgica 1 proceedures, bone-set ting, cauterization blood let ting, 
and magical manipulation or divination based on powers believed to be 
inherent in "he 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 outsiders. 
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 harmiull 
spell of a Fellata healer. 

Fellata healers are somewhat distinguished from Arab fakihs 
by their abi lities in sorcery and divination. Arai... __ f1.llagers are said 
to go to Fellata healers to learn the identity nf a thief through 

divination, or to harm another Arab through sorcery. 
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Faith in traditional healing is strong in the Study Zone, 
especially among older people. There seems to be n~ 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 sy&t~'1. 
Each has its strengths and w~knesses. P~ople move from one to the 
other system depending on the nature ot their illness and whether or 
not, and how quickly, they find satisfaction. Satisfaction in thi~ sense, 
it sho'lld be noted, means not only the objective removal of symptJlllS, 
but also gaining understanding of the maning of why a person becomes ill. 
!he fakih, as part of the cor~nity and belief system of the patient, 
usuallj does a far better job than ttle medical assistant in explainillg 
why a particu lar person becomes sick 

Another disa.dvantage of modern medicine in the Gezira-- in fact 
througb lI"Jch 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 J 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 le:Js frequently than do me.:- This is because men do not want 
their wives to be alone with other men, espedally 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 ski lls of the vi llage mid-wife J 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 
thO'it! connected with pregnancy and childbirth. Nor has she ever been 
asked to speak to the village councilor to any ot~er group in the 
c9mmunity. 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 stra~egy, or mi~ of strategies, 
for schistosomiasis it is necessary to know something about the water/ 
sanitati on - related knowledge, at titudes, and practices of the peap le 
for whom the iuterventions 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 t.hese que.stion::.. She focused on one Village, 
Angudu, and on surrounding canals and abueshreens (irrigation ditches). 
The study yielded some useful res~lcs, but there need to be additional 
data from a wider area of the Study Zonl? before resources are invested 
in water and sanitation systems. Such was the conclusion of the confe
rence on schistosomiasis held in Abu ~shar, the headquarters for the 
Study Zone, in March, 1980. 

The longer the contact with infested water, and the greater 
surface area of the body that is exposed, the greater the risk of 
schistosomiasis iCl£e~Liuli. The.re.icre ctildren, wh-:J spend more time 
swi~ng 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, abueshreer.s and minor 
cana ls are liklier to be infested than the larger cana ls. 

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 while clothed, or with canal water car.iad 
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 snai ls. This is considered a very low-status and dangerolls 
(from the point of view of ht:a ltb) job throughout the Gezira. In Angudu, 
on ly Fur men clean can a ls, and in 1973 "many"(unquan tified) 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 
easi ly and less danger01JS ly in Khartoum or in agricu ltura 1 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 them women. Fema le 
modesty and seclusion keep women from venturing far from home; they 
usually urinate 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 irregu lar terrain and possib le foliage offer privacy. Cheesmond 
claims that it is the search f.or 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, ~ore 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 occassioo.ally 
excrete directly into c~nal water are said to feel that they see no 
problem if it immediately flow downstre3.lll. They apparently do not worry 
about what might be floating down from upstream. 

The people of the Gezira know that schistosomiasis comes from 
contaminated ',yater, 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 environment. The delay and complex cause and 
effect relationship Getween water contact and the appearance of syrnftoms 
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., ju!in~ 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 combination of village initiative and money from the 
SGB Social Service 30ard (which operates on a tax called from the sale 
of Gezira Cotton). Cnfortunately, 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 registered villages. 



ANNEX D 

INITIAL ENVIRONMENTAL EXAMINATION 

Project Location: 

Project Title: 

Life of Project: 

lEE Prepared by: 

Date of Preparation: 

Environmental Action 
Recommended: 

Concurrence: 

Assistant Administrator's 
Decision: 

Gezira Scheme of Sudan 

Health Constraints to Rural 
Productioo - Sudan 

Four Years (1980-83) 

Dale G. Bottrell 
University of California, Berkeley 
Consortium for International Crop 
Protection 
2288 Fulton Street, Suite 310 
Berkeley, California 94704 (U.S.A.) 

July 1980 

Negative Determination 

Date: 'l t 1 1']'1~ _ -' r-.,. I 



1. Description of the Project 

a. Purpose and Proposed Activities 

The purpose 0 f the Proj .Jct "Integrated Data Base 
Development for Schistosomiasis in the Gezira" is to create a 
multidiscripllnary system for epidemiolcBical 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 r~levant to the develo?ment of a 
surveillance system required to properly analyze, prevent, 
and control schistosomiasis. 

A major support ectivity will be the collection of 
data on the distribution, ?revalence, incidence, and intensity 
of schistosomal infections in repL'esentative samples of the 
human inhabitancs in a selected area of the Gpzira 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 cOl'ltrol of the schistosome - bearing snails 
and the interrelation.ships of the snails, schistosomes, and 
human hosts will be conducted in the study zone. Complementary 
laboratory studies will be conducted at facilities in the st~dy 
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 Hill be performed 
as required for the systemization and interpretation of relevant 
data. 

The Project activities will be coordinatt!d by Dr. Mutamid A. Amin, 
Head of the Institute of Tropical Medicine at Khartoum University, 
member of the National Research Council of Sudan, and Dtrector 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 (shor.t-term courses, 
fellowships of the project participants) as required to increase 
the Project expertise in specific areas (integrate~ rest management, 
statistical coding, and data retrienal, for example). 

b. The Location 

Primary Project activities will be carried out in the Study 



- 2 _. 

Zone, an area of about 20,235 hectares llin 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 eas:ly 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 irrigation dam at Sennar. 

The Gezira is extensively cultivated. The noncultivated 
land is inhabited by desert scrubs and grasses. Agricultural 
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. fresent 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 the irrigetion scheme. Private entreprenuers 
-- tenants -- manage and harvest the crops. 

11 
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 Mar.agil 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 
cott~nseed account for nver 50 per~ent 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 
Dura 
Wheat 
Groundnuts 
Rice 
Vegetables 

227,244 
137,463 
151,815 
95,989 

3,808 
13,956 

The addition, the legume, ~ (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 
(Ph~ustrilobas sp., a legume) is also grown as animal fodder. 
Miscellaneous crops include citrus and other fruit trees, and 
oil seed crops (castor, for example), and trees produced for 
firewood and lumber. Large 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 extens10n) 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 
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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 nomaclc herdsmen who graze cattle in the area from 
1 to 3 months poor 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 cammon Arab/Islamic heritage, fused 
with African (Hamitic, Nilotic, Nubian) elements, provides 
a considerable degree of cultural homogeneity, despite varied 
tribal backgrounds. 

The COS 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 co~itted. Existing irrigation schemes are performing 
well below expectation, partly because of poor maintenance. Cotton 
profit~ have fallen off in the past three years, primarily for 
two reasons: lack of price incentives and growing problems with 
insect pests called ~hiteflies that secrete a sticky substance 
on the cotton lint, deteriorating its quality and sales value. 
Pesticides now form about 30% of the cost of production in 
cotton and, yet, there is evidence that they are not effectively 
reduci~g the whitefly problem. If the cotton pest problem 
worsens --- which it likely will ~nless cost effective alternatives 
to pesticides are developed --- disaster may 10v.n, forcing a 
radical reappraisal of the future of the crop. 
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The catton probl~, coupled with various factors 
including the inc~eases in oil prices, have resulted in an 
almost insurmountable ~roblem 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 strat~gies. 

g. Social and Cultural Characteristics 

The population of the Gezira is that of a highly-stratified, 
caste society with tenants in a rel~tively 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 partne~ship with the Gezira Board. Ethaically 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 gr~ups 
often attend pr~ary schools but tend to drop out early because 
they are needed to work in the fields and perform domestic choref. 

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 somet~es work as laborers during the cotton picking 
season. 

2. Description of Possible Environmental. 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; 
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Epidemiological Studies 

A major activity will be the collection of data on 
the distribution, prevalence, incideLce, and intensity of 
schistosomal infections in tepresentative samples uf the human 
inhabitants in the Study Zone. It 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, that may contribute to the morbidity 
associated with schistosomia:s:.s. In addition, they will be 
interviewed, and their perso\-al habits and surroundings will 
be observed as required to dltermine the effects (Singly 
and in various combinations) of economic status, social status, 
ethnic background, personal 'lygiene, diet, water source, and 
numerous other factors that '.uay be involved in the onset and 
severity of schistosomiasis. Sampling of blood, ur~ne and stool 
specimens will be administered by technicians trained prope~ly 
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 relat~d 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 te3ting 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 dngly or in cO'.nbination in "integrated pest managl!l1ent 
systems. II Trained biologists and malacologistfj will carry out 
the research. An integrated pest management specialist, trained 
in .cological principles of pest population management, will 
collaborate in te~ting the control methods singly and in 
combination in integrated pest management systems. Any pesticidea 
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: Environmental Procedures of AID's Regulation 16 
establiShes ~idelines 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 ev~uati~n 
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, D~ta Collation, 
and Data Interpretation 

The coding, analYSiS, collation, and interpretation 
of data, requirea of research projects, will be carried out by 
Project personne"L. Electronic calculators, .'nini-and macro-computers, 
and other appro~riate data analysis and procE.'ssing 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 environment in the Gezira have been identified: 
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a. Zffect on the Resident Human Population. 

luunediate 

(1) PO .. litive: 

*The Project will generate increas~d local income 
and enhance the purchase power of the Project employees. 

f"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 improv~d rlisease diagnostic and presentation 
capabi li ty. 

( ')\" t' ... , "ega lve: 

*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-~eonomic impact cannot be predicted, but it 
may be negative. 

1:"l:nless :::.a.feguards are established, some of the 
sampling procedure3 employed on the residant human population 
may result in personal health hazards. For example, use of 
non-sterile blood sampling devices could cause harmful effects. 

Appr0~riate 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 wi.ll ensure the use of 
acceptable procedures and also that sampling, interviews, 
and other activities involving the intercction 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 requl l"1;ld to ~roperly analyse, prevent, and control 
Schistosomiasis. In the long-term, this should 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 Vossible negative consequences resulting from 
improved quality of life in the Gezira cannot be predicted. 

b. Effect on Project Emplovees and Indigenous Institutions. 

IDDlIediate 

(1) Positive: 

*The Projec~ should increase employment and learning 
opportul1.ities for Sudanese scientists and technicians enga.ged 
lr.t the ;:'iological and medical sciences. 

(2) Negative: 

*The Project employee.s working in the Study Zone may be 
exposed to higher risks (than they ~ere previously associated 
with) of contracting schistos~1iasis, malaria, and intestinal 
diseases, which may be very serious in the Gezira. Also, pesticide 
use in the agricultural environment of the Study L;one 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, 1.f determined 
appropriate), they will take a thorough health examination. 
Field ~orkers will be regularly monitored for pesticide effects. 
Changes in acetylcholinesterase activity (an indicator of the 
effects of organophosphorus insecticides which are c:JIllI1lonly 
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 treatJr..ent is determined 
necessary. Antimalaria drugs (chloroquin> will be made 
available to all project personnel. Field workers will be 
regularly examined for the presen=e of schistosomes and 
treated for schistosomiasis, if ~ecessary. All Project 
personnel, upon employment, '"ill receive training on the health 
hazards fJf schistosomiasis, malaria, other p~evalent d. isease 
in ,~e Gezira, and pesticide poisoning. Further, they will be 
instruct~d 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 
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Coordinator. 

Long-Term 

(1) Positive: 

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

(2) Negative: 

*No long-term negative impacts can be predicted. 

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

IDlllediate 

(1) Positive: 

*No immediate beneficial impact can be predicted. 

(2) Negative: 

*Most of che proposed Project activities would not be 
expected to significantly alter the terrestrial or aquatic 
environments 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 collection, 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 environmental interventior that, without appropriate 
safeguards, could result in harm to the environment. One involves 
the testing of biological control agents against schistosome-bearing 
snails. The other involves the experimental evaluation of 
chemical molluscicides. 

Dialogical control of snails, viz use of predatory 
snails, especially Marisa sp., has shown some promise. Integrated 
with other methods -- c;:.lllusciciues and environmental management, 
for example -- biological control bas untested but per.naps considerable 
?romise. Though biological contrv:1 is generally considered to be 
a highly desirable method of pest control, ~isuse of tho ~ethod 
can result in harm to the er.7ironment (e.g., by disruptLls 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 id~ntified, 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 evaluations. 

*Project personnel may want to e.valuate (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 
rolicy, 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 da~~ are available to ensure the safety of project 
personnel and ine quality of the environment 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 notifi:ation 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 form~r 

will collaborate in dEveloping methods of integrating chemical 
and non-ch~ical pest control techniques into Project activities. 
The latter will assist in evaluating environmental effects of 
pesticides and in interpreting AID's regulations and policies 
on pesticide use in AID financed projects. 
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Long-Term 

(1) Positive: 

*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. Swmnary 

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 human environment. 

4. Recommended Threshold Decision 

"Negative Determination" 

5. Check List of Impact Areas and Sub-Areas 

Refer to following pages. 
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IMPACT IDENTIFICATION AND EVALUATION 
CHECK LIST 

Impact Areas and Sub-Areas 

A. Land 
1. 

2. 
3. 

Use 
Changing the character of the 
land through: 
a. Increasing the population 
b. Extracting Natural ~asources 
c. Land clearing 
d. Changing soil character 
Altering natural defenses 
Foreclosing important uses 

B. ~ater Ouality 
1. Physical state of water 
2. Chemical and biological states 
3. Ecological balance 

C. Atmosphere 
1. Air additives 
2. Air pollution 

N 

x 

3. Noise pollution x 

D. Natural Resources I 

E. 

F. 

G. 

H. 

1. 

1. Diversion, altered use of 
water 

2. Irreversible, ineffic~ent 

cotmni tments 
3. Wildlife 

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

Socioeconomic 
1. Changes in economic/employment patterns 
2. Changes in population 
3. Changes in cultural patterns 
4. Dislocation of population 

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

General 
1. International Impacts 
2. Controversial impacts 
3. Larger program impacts 

Other Possible Impacts 
(not listed above) 

L 

x 

x 

x 
x 

x 
x 
x 
x 

K H 11 

x 
x 

x 
x 
:It 

x 

x 
:It 

:It 

X 

X 

x 
x 
x 
x 

x 
x 
x 

x 



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 
stra~egies. The individual will possess an MS degree or 
equivalent in ecological principles of pest management. 
If t'p.qHired 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 th~t of the Projct biologists, sociologists, 
economists, 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 
whic~ 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 
t~aining in epidemiology and in electronic data processing, retrieval 
and analysis. 

Experience: The candidate must have a record of a min~um of two 
years 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 clerk3 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 ha\a demonstrated an ability to 
work harmoniously as a member of a multidisciplinary research 
team. Fluency in English is essential. Working kno~ledge of 
Arabic would be an asset. 



ANNEX F 

PROJECT CHECKLIST 

CROSS REFERENCES: Country checklist for FY 1980 is up to date. 
See Experimental St. .>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. 634AjSec. 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. 61l(a) (1). 
of $100,000, will there be (a) 
(b) a reasonably firm estimate 
the assistance? 

a. Yes 
b. Yes 

Prior to obligation in excess 
engineering, financial, and 
of the cost to the U.S.of 

3. FAA Sec. 6ll(a)(2). If further, legislative action 
is required within recipi~rlt country, what is basis for 
reasonable expectation that such action will be completed 
in time to permit ord~~ly accomplishment of purpose of the assistance? 

N/A 

4. FAA Sec. 6ll(b); FY 80 ApD. Act Sec. (501). If 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, 19i3? 

N/A 

5. FAl~ Sec. 6ll(e). If project is capital assistance 
(e.g., construction), and all U.S, assistance for it will exceed 
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$1 million, has Mission Director certified and Regional 
Assistant Administrator taken into consideration theoountry's 
capability effectively to maintain and utilize the project? 

N/A 

6. FAA Sec. 209. Is project susceptible of execution 
as part of regional or multilateral project? If so why is 
project not so executed? Information and conclusion whether 
assistance will encourage regional development progr~s. 

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

7. FAA Sec. 60l(a). Information and conclusions whether 
project will encourage efforts of the country to: (a) increase 
the flow of international trade; (b) foster p~·ivate 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. 60l(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 enlerprise). 

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

9. FAA Sec. 6l2(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_~ owned by the U.S. 
are utilized to meet the cost of contractual and other services. 

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

10. FAA Sec. 6l2(d). Does the U.S. own excess foreign 
currency of the country and, if so, what arrangements have been 
made =~r its release? 

N/A 
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11. FAA Sec. 601(e). Will the project utilize competitive 
selection procedures for the awarding of contracts, except 
where applicable procurt!lt.ont rules allow otherwise? 

Yes. 

12. FY 80 App. Act Sec. (521). If assistance is for 
the proriuction 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); lll,i. lUi 281a. 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 
technology, spreading investment out from cities to small 
towns aud rural areas, and insuring wide participation of the 
poor in the benefits of development on a sustained basis, 
using the appr.opriate U.S. institutiuns, (b) help develop 
cooperatives. especially by technical assistance, to assist 
rural and urban poor Lo h~lp themselves toward better life, 
and otherwise encourage democratic private and local governmental 
institutions; (c) support the self-help efforts of developing 
countries; (d) promote the partir.ipation 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 ot 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)j if so, a. extent to which 
activity emphasizes low-cost, integrated delivery systems 
for health, nutrition and facily planning for the poorest 
people, with particular attention to the needs of mothers 
and young children, using paramedical and auxiliary medical 
personnel, clinics and he~lth posts, c~ercial 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, smaL'. 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 33% 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. 28l(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 ins~itutional development; and supports 



- 5 -

civil education and training in skills required for 
effective participation in governmental processes essential 
to self-government. 

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 Projct will 
be don~ by local Sudanese scientists, ~hereby 

strengthening t~,e capacity of indigenous 
he~lth insti~~tions. 

g. FAA Se..;. 122 (b). Does the activity give reasonable 
promise of contributing to the development of economic resources, 
or to the increase of productive capa~ities and self-sustaining 
economic grcwth? 

Yes. See economic analysis section of PP. 

2. Development Assistance Project Criteria (Loans Only) 

a. ';;.:. Sec. 122 (b). Information and conclusion on 
capacity o~e ~~untry to repay the loan, at a reasonable 
rate of interest. 

b. FAA Sec. 62C (d). If assistance is for any productive 
enterprise which will c\~pet~ with U.S. enterprises, is there 
an agreement by the reci'~ient country to prevent export to 
the U.S. of more than 20% 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 1021 

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

N/A 
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The ~lrc:l/:t.:~.Ji;!l !lc.!l~ r( ire:;c..,,\:s 121. of the toeal area 
cultivated iu the S~~~ .nJ ~ct prod~es 7;: of the eountry'. C31n 
proJu.ct • ccctJ;). 607. 'Jf Durr.3. .e.."':J C4"t of \.~~c..lt. Thll sch~' 8 eoetO'tl 
uus p:o .... icc S':a:l 4'~ of the r.aeiou's to::.al n.e.ti~l revEUl:..!.Q a.cd up 
to ~ of ita !OTe1~ u.c~e. 

lrULu'u u:"ld 6chis:oso:-...illsis .re cO:1ai-:!crd t" .. 'O c.!lJor L::r~·.J1.:xnt3 
to produ.etion ~1l t!-.~ Cc=!.rJ/:~,:m~il .:.:..1 r..:;h..1d Sc!1c:"'..!:s. The Ii xio·ecooo--ic: 
io?UC.lt1ons of c:l!:;r1..l s..· .. d s:hisco~c..,:"i::l5ia aI'I! rcflcc:ed in the gcner.:11 
poor M.!lc.h of tl~~ pv-;:ulat!.o:"~,_ 10-... ~=o-~"J.Ctivi:y c.n::! thG b:Jr.:1en of c.::rr:;,,":;. 
1t\lre 00 hC.Jlth ~re of ever/ f<.dl] E.D3 t::.e hc.ll t.h services. 

It h.:.s been e8:~tcd :r..at in 1.)74 1.ll Cc:i.:~h~;;il. an a'Verac;e 
of)..3 l\'O\7ld.ns Cl1YS ... ~!'c JOSC...E~~~;-c-zu.e to ~lc:'1.~. 1:1 c=-.is S;:-.':'. Y~"'1:'. 
the a .... ~:c2c prxl.!:tic:.1 yield of ococ:tO:l \I:lS 4 ~~rG per tec!~:l wi·i1e t:·,e 
e.:lti=.'!ted cln~_:-:,..n yidtl S~Ot;ld lu.v~ been 5 k.c.nu:.l'/fe~:L:!...'1. I.n the absence 
of cE'cctive r.:ll.nu control. the aver~Sfl shonfall cue to t:.:lla!"ia was 
~~tt-;ecd £c: abOl...:.: ZO ~:lu=s per tcr..::-:cy or 0.5 Dillion k:.n~.:i=C: ft::" C;:-:in 
&5 ~ '.;bole. If ;~~ of th.is loss wa:J occ=~bu=ed tJ rnlnriu, tteo tha total 
lou of t~e v.1~le c·Jtto~ cultivated a:e<l of 0.5 ~lH07l fcC!~, \."111 be 0.2.5 
~111~ ~nture. Tole e~ti=~=cd loss in te~~ of tonc1 ~~~ cbou: 10 cll1ion 
d?l1ar, for cc,~:'.:r.l 0':117. S!=.il~r es~~~tc!! C.ll1 be put fO:"i.:,rd for oth~:, 
Clj~r ':-ops - ·~,::e~t. dl.;::'ra Cld &TO~'::':Jt:G. d U1 resp.:c: cf ech!: to:o~cll. 

!te bc~e!it~ to ~ derived ~co ~1<l=14 c~j seh!s~o~~-1~sl! are 
cant::-ollcd will be c~sidcr,z":'>le e.7'.d ~:l be e.9ti=.~tcd 00l the b~sh of t!le 
a!::ova 4:-..1 the cos e .~id..xi ~f cliJl&n"zis od tre.a~t. 

A ~~~ of cc~c ~ra=cte=a ere rel~Jan= co thi~kln3 about ~\e 
design a...~ ~Hcs~t of t.~e be.n.lth pTc;r~s. };"£lth.:ul docl.~ots e::~~1.l:J'12:e 
the n.eeo!~ril7 t::;wi~io::::.al ::.: cure of ~ of tb..e ~ta ""JUcl1 I:""ut be \JS::! to 
~lcate 6~' pg=~ters. 

Av~_ge fclly i:lC-o::e DllQ the dist.r!!Jut!.on of fs::U.ly 1n.c~ ia I!l1 

~tZUlt p.:;.:c.::::c:cr, be:...'l for tM Qesi~ 0: hC.ilth p-t'ogrc:z:::w! systl:S and 
for the a8ie6~c~t of b~fits. 

~? pc= ~~it3 is s~£ti~o ujed Q~ a very r~~jh 1~~!c~:or of f~ly 
!nco::le. AcC04Gh:: to govc~t da::..!!. CD!' for 1974/75. fer SL.2~ as ~ t.'hoh. 
v.lS fs. 1 511 r-.!.llio:l. (;:~a !j!..,~ 7~:""': ~l~~ of f'c~~ic G,:;-: coc~l c.1c\'~lc~nt. 
1977/73 - 1932/C3, vol.l, ti:lj,S::"l 0: l~:1':":l'l.1 fll::l..,!:",;, b:i"..;~tOt.=1 •• \;::11 
1977. p.2). If \:e OlSS~ e. PO?u14tico o! &.bC".lt 15 c.111.!.Jrl. t.bl.a i=;lie. & 

pe:: capi:&~? c! about £G.100 i:l ~7:.l7s. 

Another source of fc--:i 11 ir.co---e ~t4 rOT Su.:!.l!l ':'5 the IJ,,~eho!d 
at..:::?18 a\.:I"\·~y i::l tl':e Sue....:l, 1967/65 (~C?t. of S • .!t;!.sti::s, !'..i.nl.I:ry of 
P1At:n in :;. A.ue"~t l.S7G). i.~::O':'din3:0 t=-e S~ey, f:Jr r:h2Se. Y64r8. sve:'i1S. 
~l net in.:..7!::2 per f ... -ny v:!s !s.411 fo-: ~:a:l. r.o--..:s.e:-;.::Jlcis. £s.~70 !a: 
.e:i.u=~ ho~eholds ~ ~s. 1~8 :0= ~~l ~~~cholcs (~ee pa~e 45). 
k~or<!ina to eO'vc~t d.a~:.' .• I:..~C cc,; t of l!.v~;-.,: i~u ~":..:reast:;d at: 0 

avera;-e ~u.ll r61te of abo,-~ 15 per Cc:l: bct-.'C~n lSnnO c=.d U74l7S(the lli 
,ea plan of ecor.c--ic c...'1d s:)ci.ll c!C" .. ~lo~t. 1377/78-193'2./53 t v,:'.l. p.ase :'0:. 
:bis ~a~ei41 r~t! of io!~eio= :u~:es:a t~~: che ~~cho1d ~~ ;~~~n 
of the S~~/ ~lci be ~i~er~bly hi;~cr c:r=esDod in 1973. 
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I:coc...~c c!.:ta foy ,-:10 S:J:!u '" • ~101!'1 4:f nqc rc~r .. ct tlUl 
uocr.1c It&tIOO of C.:ira l':'Ovi:>:e ,UCA 1Udf o:i;1.-,ot .. I =j= 
pro;>o:t.10:1 of 5~' I coul CIll c4 ~Iuch U occr.>X:i .. ll)' ~'I IIctur 
off tl-... other ~." ot t!>. S~. Pree1 •••• C1=o:o. ot ~~.ot avora,. 
£1:011)' IJ:.:= 1.:> eM c,,:!ra in'l~;C.d '~""" c.old .ot ba c~t.11Acd. 
IlQwcvcr, lc:""'lod;wll 0.11:><: •• a •• Ulac tb9 Iver..;_ !roe..,. of "'" 
"_c. 11 aC lUi: h.6CO per '1l&r. . 

!Uh:r:!a and ltl!.arl.a 

Th. l:l.cl.t.,. ot P~1th Md •• t.b11<hed a ruc, ... fut ",,1 ... 14 '''''trol 
procr=".c in 1915 ca a reS~:B to I cr!pi'!.1D.~ ';J1de::J.e C4·~.d by re=h~ 
t" tIl:- in -"~~~c1e" "'r~~1~:"I~h.~. r,:::-;!~Q s::-eclu s). T:l\:l. ~J1c 
01':.::11:.::10:1 \o·i-tlL~F.co?le La 10 opcr.:tiO:l. but it 11 0:--01 fo1CCc! ~-1th 
Tec:t:'lC rt.!siot.A~a to ella "cand 1u.sec::-ie1c!a. =14th1a:l. C.:.rvl.ous17 01 eM"I' r 
1. a.edc~ to decrcQ,c t~= rclf~~co on 1o:ec:tc1~Qs. S1=ule~ne~J'lYI th2 old 
b11.'1Ilr::1a ,o::tro1 or=i~tio:1, •• ta~l1.":d ill 1~SS, ~ .. d boo:> O":er-.'ocbtd 
~ ~ .. ""'1C3 ~rooite tr=soioo .l.:o.:. th.o 1nit.ti"" fto""' "":0 doU:>lcd 
10 196G .fcar c~truetion o{ A lu:e Itor~;e. c!.l:::I \;j).t:~40 of :~n,:l.3r. At 
IIDsei:... The 10~i0011 .olution U (1) to ,o-::',i=. til. t>ll&,rb ,,1 bLl.h.snia 
prozr~J to t=,rova oi'cr~t~~: e!f1cl~ (Z) ~1tch tbe ~~oL. to 
'1IV1r=~~1 CI.;1 pe=:u:"t =t"l Cla= .. ~ (3) ..... III Ava!14bll 
con;rcl ~u:e, 1n ~ ~tl~rQted pro:r~. 

Ul.h.snl4 a"d cdarLa have bee" ve-:y .evoro in chi. area (1, %, 3, 4). 
no !ll'> RUe In'~at'o:1 Iy.tes CO:1~l" tl-... ~I. lor .. st toci of 1.:>t .... o 
SQhts :0.5~1 ~~!c:'1 i tr~"'\S';'J. .. i~ 1n the ,"-ertel, .: well .s ::'01:.; A oaJoZ' 
aourcc Q~ f.1lcij).:.r'..:::::I r.alaru ~4 other vat.cr-:auoc1.!ec! disc.ue. (5, 6, 7.), 
Ia addl:io" co b,,-,<vy !. """", ... ..1 "'fectio~. U.:r-it:cd by Di=;"~ 
pfe1f~~=1. ~l::' ere .1.0 foci of !. h=~to;!~. tr~~.ittcd by ~u1 1uul 
tt_=:uo. 'r.lw tho l,rea ,,111 be a ,ruc1&l te .. iQ gTO'.::4 to ~"''''l.:Il' :he 
l~l1ity of .. ~uc heal:!> .c .... , .. co ~~ wit!> th ... dis.u .. 1.:> =,t af 
Africa &C4 W II1ddle !£#c. 

mab of 11:1;10 futor cocC:-ol luate.iea have &lie-in Che:: to b. 
ape:1.iv_ &C4 ,:::at'''','. i~oq~:1 (a, ',10). o...oro:::;>o..01l 0,," ro.idUA1 
'Pt~i~ 1A ~l&ria co~trol ~I led to c:J~~i~!4ctO:y results ~ ~ 
I:Q'\.:O,tne:s. Alth:rJgll ,!.:;pte, ~c:e; CC7:1t:'Ol Ir:ra:caici c.;u c~t:=ol b1~~1.a. 
the r-t.:.41 COSCI arG \:.SUQ111 $3-$5 X%' capl~, al=Dat 10 t1::l!~ the n.:Jl':31 
e:r;>enci:un for Dll p";l1c b041t.'I ~:o .. = o. 1.:> tho s,·~ ·~ .. ,d """4: 
countries (11, 12, 13, 14). Co~iderablc rc~~tla: ~ ba Qcco:,11Jhcd b7 
~i~ C4~' &::,d c=b!.D.in:: ortc.1.:~ti~, buc vill bet C!ifiic:~t to w.JO%' 
tba .. cc.t& =A hlov $1 per ~p1t& a=.lB1l1, 1978 ~4e. CU). 

A <l&jor difficulty 1JI lcr .. c:~ tM co.:. of 00:>era1 £1=:1> ... ""S beCD 
ch. rol~oe 0:1 S)"Uthet1e p •• ticH .. ~ <1.""1;(;' .tl1c!l ... o:::r=ly coatly, 
rc~lre ,~c. forei~ ~e~ies ~ {evolvG ~tin~lly rccu::1u; 
~1tu:res •• 1=.ce diuue e:s.d1udou 18 ~t po'~ible. 'Ibu.J a:ry lOD..:..-re~e 
CQ:1:=ol c;!or: C\.I.St: be acco-....,.:::.ied by & rue.&:'cll c~t &.i.::.!d &t d:vl!lo;»i.:l6 
.ltet""'....&·:!., .. to .the •• n:r:dve ~c::::J."1s. 
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and ~'t1G ~te~ U4C ar. tho cos: prosilt=: .:~Irca:lye. fo~ ~r,.-
.0411 un ot pestldclc •• , 4 4:v;s, ~'b1l. uoelr __ Oil h .. b."" 
docu:cnted in onl, • {~ CAseO. th.tr Ixtre:cly ~. co.t. offer. 1~~Ult. 
1~ent1v. (17. 13, 1'. 20), I. ?~.:o lJeQ bl01.,lul c •• trol of .~il. 
ill ".isat1o:> IYOC .. .os ee.t .~out 1: of concr.ol vl:h co..,- ... : ""11"".1d~e., 
and the .nol1. ill the r,11. Villey "" equolly ,os.ept1bl. Co c~~:1:1on, 
prtclAt10n 4''<1 decoy ef;~eC' by 0:1.3115 luch •• Fell.<>:-.1 ",,4 l'.:r!:~ (:!1, 21). 
\'b11c ilItrocl""ti"" of £0:<1§'1 "",11. to tho 1:11. Valley ~'1a h:vo co k 
preeeodc~ by e:tc~.1~. rl!oar~~. ~d1ato cy~lua:lco ~ ~~ C£Qe 0: 
l~l,e:.o".ls .::luQ f'r.3.11s lo!lJ.eh r::J-:t MV. a1=.Uo:~ .!fects. alth;t\!~ cot .0 
4r"""t1c (:3, :A). t: .eclition, loal cd 1:;>orte4 U,:, Iu:VG bem f,cod 
CO .0.=1 ~ .. e<!., .:>.Uta "" eoo,b,eU"" larvu, oHlde; """'t!>~. l>1010;ical 
.oatrol <o.'1~111ty. 

Tho L"III:tl'c-.ety hi.:;h COI= of nc:"~ effect.1vCI dru:G for ~l1i.:.!r:~, 
(OlC:11~u!nq ..,d f • • :1~=t"Jr.~u!: .. tholt t:ad1t1o,-.l11 ". .. c:l:·-,e,'lo:=iIY 
.tl'atltsi.u be :n-Jl!1ed LA fawUZ' of ccst-ef!e:t:1ve \u4 ot t :1. l:-.l;;' tor 
tr&:locl .. l<m .""t.~l ~ a .<r.1:I:l1ty baoh. w~c,4 of t:e,t:>ent 0: pc""l. 
AI 1nd1v1~c.ch. Th1. rc:~u1rc. e-valc.:t1C':l of ~he.=Dc.her:1i'Y for h! eh r!u 
let;:Ua.:s ot t!-..a po::' '.Jl!t:1cn At d(.,~es "~1ch e.ly not C1.U'C ",11 ile=SO':'lS b\lc 
,.111 c.au.:l:3' very lit""..J.fi~~t .!CC': 4CSG. 1..., t:.:~=.u1~. :t:.:h e·,~h:.:e!C":'l e:.:l 

~11 b. pcrfo~d in en~~' c~~t1e •• ~d I'c;u1:cs • tJll ,-Ac:J~d!r~ 
a: the 41 ....... ~1d=010g'. En l>"7""~ t he .1::;110 "uS-.. "".ot10: :=tc of t!:4 
t ... ce4 pc:.~. 

Vater $"'721% 

Water and It. l~lculturll. ~~.t!c, ~ rec~e4t1~1 u:c, 1. 
thl .,.jar ,inglo "",,1:=neal f •• tor 1-'"\'01 •• 4 1~ '",t.:i4, bU~:.i4, 
::st:cinte. t1:al d!ao<1Jc" and c~er vcctO:-bO~A 1nfect1o~ ,~ as 
.".boco:cud.. ~'" .""tho. r:;>~.1t in r~".1.:Ig tho coat of this 4!s"" .. 
cout'rcl prot:&::e h to «=;,l-•. u!:a • .sfe, cor.!ven!an.t and Ke~Uo1t. do-..:. tic 
weer 8\o1??liu, an.:! p:oviJio= fQr rec!u.:1:; h'.J:tl!1 con~:: ,.1t...'1 1Jlte: by 
lo?plyi,. alt"~:., Isf. £oc11it1 •• for Lo""Ary, b.:h1n~, and ~C.r 
or1.';t.~ ...... don. C""'~1nod .'1th ,rO?<: hc.olth ede:.oti.n, tho ... Iti~le 
ben.fieD of ~t::' su??ly beco.:c a ~jcr .,;::t.o:-.c1 th9 coat po::: t.a';lita c.:!l 
be '~ro:elc-...ed to t.. .... C leveral d.1sea.ea to the 1n:.:c.:s::d com'e:-.!cc:e, &:.4 
ta t!>. La~O'= ... ~. ruU .. d viell • pl~,d "Yot"". ~o::\:,..l:'l)· t!lo Zl"" 
Rile seo;ra?by r.:.l(c, co ::Ut""J \,"at~: S\:~l!.c, rd"~i ... cly che!p .e.:.1 s.i,:::;)le 
ea opo:.... 1:.. lA::~ is fl.1c .,,4 tha ,w,,,,£o •• ... :c: t.>;lo 11 clo .. to 
",.' -.<1 Lovd ill z:oH .: .......... t!>a rivu, , 

Iait1al17 ~. Blue ~!1. Be.lell Project vl11 b. d1vi~.d into 3 :~:I. 
In Zc-....e A. (:'he rrJ t..:l".ad SG.~c::::=!) p:'eaeutlj" 4v.!.1a~le control :-- " ''J.:"c.J \01.11 
be uaed to prevo: :.:.1&:14 4!".d b!L":.a.::z!.a tr.tt.s':1iss!O':"1 rrr- b~cc:-~r..; .::10"..:.1 
Clap 1). =. B, tho StlJdy Z= ill t.~o c..zi:o "ill b. ~1von Co i~t=lv • 
• ,Me::1otoS!ul b.l.s~-1!.:.e ot.:..-vey 1; lS SO be!c:'e 1t:.~:,c(h.:..:t10":l Q: C . 

·ht~c:.see:d cc::j):'c!"",e::.c!;o..·. co~::,ol .:rateb"7 to decre.~!e t:I:!"!-~.uiC':l o! ,all 
wter-assocu:e::! d!.~';'!'C3 ~ich prerc:t17 c.:'e fUjor p:-oblc::.s . Z:-:.e 3 
lDcll>l •• 55 vilbue. 1:> BlOC: .... %6 cd %7 ,"'=:0 c:>:It",l vill b. ,:o.:.~ iz 
19S1, ~ 20 v11l.!~es in o::.!ler ra::t of ~~~ Ce:!ra Syste::: "' ... .:.!:.=. vill ~e 
the u:l:re~te.d "·'"""T:.:i~::l A:u;,s. ':'!"..o 0\'"C:'.!11 : till!~ a:=:. ~ c£ t.. ...... C-.::i='!-
K:.:ugil Syat= 1& c:lllect1vdy k:"-=-.. ~ ,as :.o~ c \o"'h ::::e!.:1 iJ:?:'~;c:~ c:::= .... :X, t.:.! 
.t:"~:e&ieJ \/111 be gr~:!t:.llly l.~?:'ied C:1 e.:t. c;:-eros.: i c:ul k:&':!SJ 1;3 ~e"7 ~ e;....-:J' . 

• • •• . L.._ - ... _.~ t- ..t'IiI..'l ,. .:! :-t .cd f._~ tk. s:u.:y ZO""'-e (:":;lc 1). 
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Ai;:~ G 

Khutoum, _ ..... 17 Seflt~~r .1.979 .............. . 
, . .L·', ------•. -_ .... _ ..... - , oJ ('~~ 

JI,'o./Ml!'J. 1 441 ... Z-95 .. ················ .. · .. ·· _ ....... _ .... . --- / / ~J -: ~."...;J\ 

Ce.ntleu.n: 

a ere 111c.:!s.:d t:) enclo:3c the pt"c?o~Q.l on II~ nu,'i! 1'1:12 
~'..lTd ??:';;:Cl' ~1 s: ... ":i.'':i'' !.J": cO:1sidc=atiC':l by U.S.A.t.D •• t.'-·!::!, the 
A (! .. J,.1 ":I .... ".,.,' c. r.-~(c-~~ .~ CI"~:_A ~"". '''C'' 0"" 1t;~.tT"""'! ~~.A""~ "'0 ~ .... ~ .. _ .. __ .... .., iii -w • ••• J. .... ~ ..... ~~ •• .;1 .~'L _ .... '" .......... ~ ......... I'~V4..4_\'4 .. 1 ... r,,) ... 

"'Lr:"!' 'I";":"'r-·n~""·."'i'" ""'r ~-""",n-~l t .... r"r ..... st f"" "bo·· ... ot.:C'" ,......,.,. A·............ .. . ..;.. ... _ oW...t .. • _.,. 0» t...,' - r'" '-' l" "" "" ;.~ w!30 _ "'l ___ ...... w. '- 'I' _ 'wi ..,..."., 

f~t' yc.::.:..- to f::'::'1::~.:! p.::.=t of the o?C:,.:tiO".l res'? 'O:'"ch po=tiC1l of 'l'b.e 
IE'~'~ !ii.:'e D:.:l::h ?:"vj!:ct. '::i.C P;,(,.!c::.t \".::..9 sta:'t( ..IS a joint S~ .. 
~'o=ld I:c.::l~, O:£..:...-J.~ :io-.1 effort io 19;"1. ~cr "-=0 ~67Cc::l20t and I'la..:J. 
of O;-~~:.:tic--s oi~...ec! C':1 17 Sc~::c:-...!Je:, 1979, a CC7'l of ··:='!.ch 15 e.."".Clo6~d. 

''l'''a..e p:-ojc:: 1i ez .... is:o:1::d as ... 10 j'e.:l!' p:''''O~.:l.-.... '''''' cost2.~& $1.5 clll10u 
r..r y~. 

Tho Blue K~.l~ a.::.:llth !'roject 1a D~d .~t cOutrol of Bilh.:lrd4 
_.1. 0 .. "' ... - ~iec· ... s",. In t"·'" -"'., .... ., .. ",- "''''S'',,--''' L ... "l,..,...r- .. ., ..... i-. S' I" .. ~ .....,~ .... ~ ....... _~..... ...t.;i ~.,,;._. '"'_'- __ .~ '"'-......~JW; ,_ 'w,. ............... w J., ..... ~ 

aed Gho~!'d p==-:iC:!c u.:.~~ul :1::lfo~tiC:l £0:' t"~-;',/ cO'..:..-,~ics in Africa. 
thu.s \,,"J l;..~~ y~ ~ vill ccr..sic!.:r it IlS r~ c! '1CttJ:: r..e~!.o~l A:i:J.irs 
Pro:;=~. 

Th:ou;h 'P:,cd.o~ ~1scussion ue ~\'C lc:rned fI'OIl your 
l161shin:;t:;: D.C. :·t:.ff tlut: the stu..:y ;:o::..::!. 'Ii~cre ~ ,.,ill c;<l:l.:.3.te the 
cC' .. 1":~~.::!:-.si\·~. SC;'.:ltC3Y fn c~s:~ s:..:! efi~cts, is the COT~cot of the 
project ... .1~l.~ best fills you:: cd.teria. ~e bcpa it racets yrr.;r Ahrcval. 

~=\L 
Direc:or Gc~=:.l fa: 
Inte~tio:l41 &.a.lt!l Affdzs 

Sud!.n Office 
tJ.A. A;;~ncy fer: ~tern.lti~l Dcvelc;=i':t 
~rtC'.:z: 

SLl!c 

/ 



('%:be Blt:4 N110 l~altb I'roject) 

1bo nlue Tato r~.lleh P.-oject ".~, 'rccently 1n!tutcd to 1c?rove 
the hc~lth a~ il:'dcultul"Ql p:-ooucti':i:y of on= of thG t'Cec 1.=:xn't-'"n: 
t'Ur~l nre~D in ths Su:1.::., the 1rr1z~ti~ 'YltC-...a at0':\3 the Bluo ~al •• 
'I"n.e58 1s:clu.:!e tha Ce!ir&-}~tl<l~l SYGtc::l ~ the nev E.ah.:d Si'st~ 

'1':~~ ~l~ tH.ta r;.eatth ~oj~ct ~c.s c:~cc1vc-d QtJ a ra~pon.::e to 
two ~jor a~ ~~Jtng rcalitic, in t~?tcal 7~bt1c he41th: ir~r~~~~ 
\I~te:,-c~Bo.ciatcd Gi~c:a!,~ 1:1. ~:r:icl.Jltu::-.:lt e~..mit!c3 related to ner.l 
{ni::tic~ ''lstc:''.:J. and p:,o~i!Jit:l\"~11 hiZh co~::s for contt""l 0: thC!~Q 
c!is:.:;.scs o~ ~ ~:::o scale, l1J cm:rc!j,t: f:,cOX:.:cd str.l:C!~ics. As ths 
firGt e:tcr'. \'T.O .c.~ci~:cd t:.a S~.::lC!iO :Ur~:r; of Rc.:lth· (~) i:l 
c:ct.:~a::.:-d.n,:; a 10 'icC:: =:"Jlt!-,!icc Li1:'::..l17 p::o~~!nc for t.:-~ i=ri~ati= 
Ij'st:c;"'-s ElO1.:t.'l of ?:~reO'"..::l, utili=b~ ~~ct1:o:: H:7.·1 o"c::an!..::ti~~ ~~ 
b.::sie ~cl:l1 SCI""JiCC9 to p:-o~:t the a:=icul:.ur.:ll po-~l.:lr:i~ of 2 cilliog 
pec~lc. Z;1.!.c '-lill l>e Q ~i:'~!.a ~O(.7.:l.-~ for conerol of c.lbr...a, 
bil~==la sr~ o~'l~r ~tar-~~~~~ec~ clis~~c~, ~ith Q bu~ct av~r.:l~tcg 
abau: $15 cill:!.O':l pc-: yc.'lr. Prc~e:ltl}' av~iable t:!::!ehoC3 \0111 be ca-~1:.cd 
in tho caat cos:-ciCcc:l.'IO cm!'..e:". i.~ a pc:-:prc!~ivC! e::"Cl:;c~ e.."7:-.e~1~i."'l3 
pc..~t tXX!.ific~tlo:l.S "'~lic!l ~ct Ci.l All of c.e cUS~::'C3 .c...'it! t~1: vcc:ors. 

~ second ttep is to concurrently develop ~J eod lase CX?C~i~e 
co::e=ol t:cl-...t.l~~s for inteZl".:ltiC':"1 in:o t.~a c~rch~ivc c~:rol effort. l 
and to =.*c .:l c.:.=c:lul cpicldolo~!C4:1 c.::d e-co-cc:-.ic o7clt!.lt:LCtl 0: e~ i=.:-":C.:J 
of the c:J:1trol c;;crrt on t..'1e toul e....,-=iceltur~l co. ... -fty. in Cl 8:'ea of 
SO OC:i .lcr~s in the ~rtbe:."n CC::i:Zl c::llcd thc S=c.09 Zone. ~n'-!.S the v.11~ 
of the cor.t:'ol f:-O';:~ could ~c Gcic~1t:iH~"lly as!ic:::ec, li.:-..d i.::I~:-:'l:-ee~ 
far a~"lie.lti~ t.o other 1:;-:'~:io::l CY:J:c.s 1n ah·U;.:o trcjliC.ll re~O"-3. 

'this ~1l1 to the U.S. A':,t:::.':y fo. Inee::-n.ltlo:ul I).~vclo~"l: is 
a Z'C!~st f07: aX-oJ: $500 t1'..o-~~d iJor yc;;.r for 4 >~=. to ~rti~llj ~??-~C 
too a.cei.v1t.ics in tue Seedy Z::r~. Ie Is r..:=dc:.u~rly u~:-~~=i..:to. as e1le 
~~olccica en:! i!'lfo:'::l:tioo CT.l cc:;t:" I cf£c:ts &.r.d bcn::Ht~ fro:: e.."'.c St~ 
ZOtle \::l11 be :1?;'l!~!>1~ to s~ ... tl~ c::.:!..~c Z1rCC,3 in rut'.:ll j·.!:r.L~ ~cre 
i:Ti~tc~ ~iC1.:1tu:'~ is lL~d ",!t..'1 bl1tJ.:l::~ ~ other cliscas:s. ~~ 
the resultr; frO"::l the. Study Zcr::c ehoult! !:-o cscr1.l1 to c.'l~ oW"'r e:o-..c::ic:; 
of tho ).lr.L.c.:l.."l reG!~. f·Jli"111!.n~ th.:l ~lle of tho A£=!CJl, t~c.;u' i n-ojcct 
0t1 lie.alth ~straint8 to Rt.::r~l Deve1or::enc. 

Cb j ectives : 

~ 0"-Icr~11 objeet-t'le of th1s project 1s to con.tr;)l c.:l:i Fcvc::::t: 
tluJ c.sj or '--:Jter-assoc14ted d.isc~sl!s. p=1r.x::rily b1li'.4r:i.: n ;ul~!.s. ::1l!":-.1:;!l 
• c~cll~1·-lQ p=oor~ of <!.l.sc.aSQ prwcnt1o:a. ~ CO':lc'ol ~ tQ asa.ess 
1:a h~lth &:l.d scdo-ceona::ic ~ts. 

~lS Pl'Cjc:: will ~ve the fol~ "'~1fJ.c objC!ce1vc.s:-

(a) '1'0 p:-e-~: eehisto~ .. S!12 tr::::lS:isd.cr!1 £roc c!evclC1l~ 1n tb.! 
Wa irr1,:ntia;l e".i;tc::. c:;-~i:itl6 ~t Cl! J,.,:l.g-te...~ 
vee: to: CO:tl"C 1 t:C.U u..-es. 

•••••••• •• 3 
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Tabla 1 

u 

I ~na ~ Popuae1.0I1 VUla~e, ~ea in lcmarka 
Acres 

Rev Ecl:.ad. SO 000 m 000 tai'1dly 
Schu.c e.,:~:\'c!ir~ 

dnce 1976. 

S:udy .qre4. Pro?,~ed ul.!a 
1310w 2;-27 SO 000 'S 46 000 for 'l':'1.11 on 

Inte~t'o1tec! 
Control. 

Cocpa.bon 
AreA 20000 %0 20000 Proposed 

V:1 tre.a ted 
area 

C Ce%ir~-1~g11 tx!st1no 
Sehe= 1 600 o:x) 1 936 2.1 t:I011a:-ia a:.d 

c:Uliou bilha1':u 
co:ltrol 01'8.111 
.1:atio:1 to be 
upsr:tdecl 
s;:-ac:!\ol.ally • 
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The !lue la.te ~altb Project includes severlll eo:::pon!:1C. 
1ntludln.s a bUh..~r:i4 pr~v~otio:1 prvJra:-i13 1.n tlle R.:lh.3d Sjste.::. a 
rcv:tsion of current o~cr.1t1on3 in the Gezirw,-Xlns<:il Sli:en, cd 
tCDtin; of • co-.."rehc:l.3iv~ s:r.:itea in tba f£S!.l Ar.A. 

l'hh sr,,:D"{ Ar~_\ is II critical cO'!:;'onent in t.~~ overall 
project, 1n .... i.lich a:\ l.:l:c:rat~ pro~a.~ tor control at the ::-.sjo= <!1ses:e. 
v~11 b~ evalusted c?ic~olo~icelly. for i,s coet·efrccti~ene£~. ~~d :0= 
it. ~ct ill ~rovi~ co-=..r::Ut:y produ.:tivi:y ~ tht.3 rc.ral FOi'ul..e:ioo:. 

Study Mea 

Thia zone includes !loc~s 26 and 27 of tho Hehc!.r1b.:1e Council 
and S!.r ... illlI' c~r1.ocn ~=e.3 (a) in the Gedra/~~~~il Sdlet:le. 2il~ks 
16 end 27 h4va a I'cs1d(;nt populetion of SO COO people 111 55 vUl.asc: 
~ 70 000 fed~ of cultivated 1&04. 

• •••• 10 
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lOCArlO~ OF DLUE NILE Ii\iUGATIO:,\ S~'ST::"\!S A~D PROPOSED PROJECT FAC1Ll!!ES 

ZOHE C 

GEZ IRA - Mt..NAGIL 
SCHEME 

ZOtJE 8 

STUDY AREA 

r , I I , 
o 20 4C 60 eOKm 

RAHAO BARRAGE 

TO Sinoe ? ... ine ""-
ROSEIRES CALl \ \ " 

i 

l 
I 
a 

r 

I 
l 
l 



· l..ct1vit!cs vill occur u I. t1=.a a~-?,:.asu. 

A general curvcy ~~ rec~ls~3=:c ~1l1 be ~~a leadl~ to 
.electlo~ of t~e CO_isri~on er~a (s). ~1io 4:~Q .~ll be i~lar to 
the Steey Z~C. includi~ 2~ vill~~~ c~c:o desi~t~d for co-~Jrative 
Djclt~rir13 f:"Cr: 19~1 tLro'~,::)1 19:15 .l.:ld cfcr.:r-.'.irJs. u:J.:1l thay otro 
covered bl' th:! occo:l.d i:3sC co::trol activi:b.s. 

S~L!f ~ill U~ r~cl~i~c~ an~ tr~ir~1. of:icc !ccilitic~. 
tra:lc;,ore on-1 SUnl1c3 ordc:-cu. ':i1a oZ1,;oir~ tJr.thlleri.4 a:d .:m:i
sc::istol:o-...iuLio o~rJt!o:-:3 \.'ill conti;:~c. COt.c~:cn:I:t. ",itll ac::cn~t,hcnll.g 
of he~l:~ ccrJices a,j of th~Lr c31=ris ~~~iv~ CJS~ decr.ctio~ and :~e~t
~t c~oncne (s:~o u:'.der ZO:le 5) t ecrct1Ci.;..ltl~ of ::-.3~riou, arc~s \01'111 
be L"1i!:i.Jt<:d. Coll~ct:!.o:1 0; p.1:r::lsitolo.;:ical c'2U t!;:-o ... ::)1 ~~~i\'c ea!l~ 
dC:f:.ct:~0':1 .. ill b~ i:J.t::-.:'.:Jifi~d c:;-~ cnto~l::>:;!'C.ll i:n'e:Jt:i~tio:.s ... ill be 
<!O:iC as rcq·;ircd. $l.!!"".J'<::1 tccil:.'.iq'~3 (er !c..llstoslY.:liasi~ ' ... Ul bl! ~~elOill'\d 
~~ 'to'ell as a sJ"s:c:l (or t::.J:Uto=~~ po;:~tl.on o.)'-;c::.:::les. 

~rO"IC:;:C:1t: o~ 'W.1~cr c ... p~ll .lnu s.:Il1i~eiO!l \1111 be pl...lr~"'l.ed 
.!!'I r! inle L'J to e d. 

In the Stu...~"J ~eS a.-.tic3lzda act1vHici vill cc~tinue. 
E.7w'Co.;,zr t ~2 t:i~ ~c1-.is to )Y.::iasis cc-:: ~rol llC tivi :ic s ",1.: 1 be ,u.s~e:lded. 
E~ice=lolobi~l CJ:a !~r bo~~ cis~se9 will ~e collcc~cd on a ~th11 
b~9is "'ith ~e ac~i:i~ of 2 prev~le~e s~c/s ~d ~e 1~:e~iey of 1:lfe't~ 
for oc~istos~~s~s. O~~~r ~Jc-li~ ~~ ~ill b~ collected oon:hly to 
dc:c~c s~cso.~l Pl=CC~ 0: tr~~=si~ ir.~lud;~: ~1eor~ of 
~~aito VcctO':'s a:i.d s:~il de=.si::)' t s:'...:il biccc:i~, lr:-;m h.:.=its incl~i.::l.i 
\/.lter conc.:cl: r.r..c ~.:tcr cC":)~..i:'l.!!ti~ 1.>cr..:.1'11c"',=s. lC1!!ibll!:y ~l)·siB 
enJ pilot tr~cl~ ~ill ~c ==~ ~i~ a c==c~~ll:t s~le:ccd c~~i~~tio~ 0; 
Y.:l""~ ~t.ho--'~ fo:: e:.vi:-O:::·~'"'"::.ll n ......... ::;c:::2:-::. Ll.ol~~i~l co~t~ol t c.~c:.al 
co~t~ol. cv~~t1 e~~~tiQ~ ~~d ~~tici~tioo ~;d c~~~~crapy. 
C?c:'t1t:ions for i:.",:ov:::£:1C of ~~ec:..· s";7r'ly ~ =a.i':"t~t:i~ll a:'lC :t:-;::-:.:;,;h~1.ng 
o! healt!:l sc:vj.cc:J "'ill c~.:::...-:~~. i~ c~:-:;l;C:l.Siv~ str.:.tc~ ~!1. ti:c:l 1.>e 
cl~:ir.cd ~d p~-~ci for tes~~-z in ~~se I1I a~d prc~~:~:i~~ ~c~ £o~ it, 
~leo:nt.a::iCkl. 

Se':er~l O";'er:l:l~::al research P:-O.!cci;S ... 1.l! b~ d~\'clopc-:i. ~-:.c totr.l 
i=?~c 0; cisea~c co~::ol O~ tr~tcd c~~tics 1~ ~ic Stuey Z~ 1~:luCic6 
Bc-eio·ec~:o-..J.c Ga ... do~:l: \0;111 be c~rcd 'l;it~ the \!::~rcQ.tcc co:::z::::.:ucie.! 
in eM cO'_.>.:l:-1!J\hl ar~. I=w-:.:ltive cc:l::ol 02~oCS vill ~c inve3tiv::::d !or 
intc$I&t1~ 10:0 t~~ c~~::~,cr~ive ~:r;:t:zy. i~i~~i~ biolo;ic~l cc::~olt 
pc~:iei~ea a??l!c&:i~ i~=l~~~ ~~~=ial~ f::~ loc:l p~~ts. b~tte= dL-u: 
c:!el1\"cr/ S;·s:c. te:.h=lr,1,;cs (or bc;t~~ ~~""''''':1r: oi ~c.::,. cror:-s aX ~. 
~=oved ~:cr 1~7;ly 4~ s~~~~io~ ~d recreation dc:ivitics for 
~~~"ee.as1= .. ~ hu::.::ul CC":lta.::t \r"i:h v~:or a.r.ci 1:Ucct::4 .... eer. 
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A=,plicstiO":l of v"dous :;a~lJ.Oods of cC':'ltrol \/ithin the 
c~:,e~cn.s1'le atro::e~ vill ba c.s.:·c!-ully s:t:..d1ed to i~ure CJtu.ll 
c~~~111ty. Se=olo~~~l tcc~~qua3 vill be c~r~iscd to ~:::~sa 
the ~~t of ~~rusi=olo:iCll vork. S1--,le trJr.~~6~icn ~clo ~ill 
b~ dcvclo?Cd for cc~r~tiva cvaluatio~ of control strate~1e,. A 
.~eciol b101oZi~1 ~tro1 ~~~s~t1cn ~~11 be devclo~d for tcstL~ of 
the biolo~!cal a~c~~3 ce~urc i~trDG~~ti~ into the Steiy :o~c. SU??lics. 
equip:1Cnc: aDd t'r.:.n~?'=I.;t ',,;i.ll b~ o~e~b.ed for 7.~..lce III .:cd st.:Jzf vill be 
recruited and tr~~d. 

Su1:l-r..1SC II! • 1~31, 19f;2 ~d 1983. 

Th~ cO!::?:-ch~osive st'catc,;y selected and or~niEcd in ?l..':se II 
vill be illiti.J\,;eu ... ~ collccti.o:l 0: ~.J-'l-l.L:a dstn 1s·cO'::?leted. 

P...ctiicJ-...:..:;l ~;-=.l>,in3 fo;: ml,"l"iD. cO:\::1:01 vi 11 contin'~ E::":c::'?t in 
arcos v.:c:-c cn,c::-icity 'Wail [o~:.-:d to be lC"'.J vith little or [':0 tr,:..,s-::i,:;ciou 
uct£:ct~\l I.!...:'in::; p::cccdin.~ p:1.:>sce Zl::d ,.here adcqu..1t~ C.:1Je d~tccc!.O:i. 'I."ieh 
trMe::=;:lt acd vcc:o:, c~::.t=ol O?CI'a:ic-::s otl-;~r tr..:;,.."1 rcsich:..sl c;;:.'.:l:Jir.; h.:'lQ 

been iustotuted. In t..~e!ja ",rc..:lS tesi';\;.~l &i"rllY::r.~ ~"il1 k Ci~-:0r.ci~·~d. 
epiclf·-jolo~iczl co~to~in3 ~ill be s=rcn0tcencd ~,c cwcr~e~:7 c~~~lie~ of 
dl.''U£9 e:ld 1n.sc:ticic;;~s , .. ill be ~io=.l;'::cd. 7:~ r:::!..C'lal e:;:':i":0i3 t .... it..~· 
cZ:.:-..:.:l 19 e..7CC Cp.d t.o be CO'~L: :Ed 1.:1 :;':lC er.:i:c oS t'1.'C;: Zl):te b~ fore th.e 
el:d of 198J. 

For sc~is:oso-.... hsio cO:1trol. n'::::r'luseicc (i~\"'7) "'ill be a??l1ad 
seleet~vcly cc~:c~tratio; en confi~~c Q~d s~s,~ct~d tra~~i~cio~ ~i:cs. 
~1quioe, ~cr:fo~ce ~~1 o~her pro-~~~~ d~;;~ ~~ll be ~~:=lstere~ 
to hig..'l r1s~ PC?ulaclon. c.:~_?etitor s~i:.9 e.::d pre:cwcor H':;:1 (=.J.:! ris~) 
",1.11 be in:ro~::..:~d ",.:-..c~ ~v.iil.&~le for o?crJ:i~-:.:l use l!.."'ld c:T'ir~tal 
~~&c=c~t azains: s~ils ar.d ~squito~ ~ill be L~troclu:cd s~c!/or 
1nten.$::'fieQ. tc~~ilit..ltic:l of ""~C:cr s\,;??ly a::.d co-.....atl"Uct1o-:. 0: ne1l 
118te-~ 'I.~11 eo~t1~. 

Fot' cval~eioo p:,c·l~le:'1.Ce. incide.occ ~d inteosit:"1 0: i:1fe:t.ion 
in people 'Will be ::casured 1:1 ti-..c I:"X..l tor ~C'd.: tio:l. a=.W t:O:lito:,~ of 
~squito vecto:a a~d 6:ln11e, their i~rc:tioo ra:es, h~~ r~i:3 
1n.c:lu.:iCS CO'Ct.act 'With 1Wa:er a:::.d oc..t..ar reLated Olceivieies will cont1ll!la 
frO'Jl l'base 11. 

At the bc.;i..I::c!n; of r:~sC! riO the results frC':l P'r'..es~ III t frQ 
tbe O?er~cio~l rejc~rch ~i~ fr~ 0?er.tion pro~,"~~s i~ Zo-wC A s:~ S 
~1l1 be earefully evalua:~~, pre?a~i~~ ~ ii~l c-~(ehc~!ive 8::at~:J 
f.or the entire GC:i:Oli!"~:::.az;!.l :c:.~~. ....:-,cn the ;::r.:ltezj is C!cfi::e~ it 
uy the:l be 1n.s:i:u:ed i:-. t::e Study Zc-....e fJr ~~ t::=):'C full y~: b!!O':'e 
~ndin; to ~~e reat of the Ga%irDlr~;il ~~~ ~~~d S~hc=~s 1:1 1935. 
A:Ul\;.3l evOlluatio:l ...,ill ~~ti::ue eo ~ end of 7r-!s~ IV ac.:1 ,;ill 1~11"". 
,oe10·ecc~~-ic ~ctl. 
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As of 1934 the cC''-c't'ehe:'lsi'"a strate:;y v111 be slJ!Jjece to 
co'neinuous seVC:ieg to 1:wesei~a:e t~e dclctiO':'\ cr re;.:'.:ction of che 
le..s.st cost-effective cO;.:>cncnt: and t!)e icco:-;>vr.:ltion of ne: .. er t:Ote 
per-~~ent and 1~3-tero eC~~~'41 ~ch~ of c~trol that pro~uce 
a ~icle rar.ge of tc=cfltl • 

• ~ 5c;--in::-:o .... ill ~ or~"1i:.:d fcr 1nte~t10':i..'ll plar.:;ers a::..d 
~~ter-rCS~Jrcc c~~incera. Troi~ir~ of nc~ !~ff for CX?l~sicn of 
the cc:e;.rche...sivc st:atc~ ... ill be initictcd Ilnd c~1btion end 
annly51s of results ~~ll ~ c~leted f~r publication and disDc~n
ation. 

1. Dieeoqe p:c~cn:io~ o~d con:rol 

Tho c~~rchcnsive a??ro~ch to be adopted in the pro;r~~~ .ill 
ueili3~ pri=-.:.rily r'ro"lcn t:!t:-tods (t!105C ~ttloc!s ... hieh have alt':~ac1y 
been !~d e~rc~tive a~~ pr~led fe~si~lc r~ ~p?ly) of cnvir~~~n:al 
r..l:\.::;~~ntt biol:-:;ical c07It:'01 of vecto:'s • co:::r.:u:lity ... ·Jl:cr 6\,;n1y a:t~ 
scnitat!.o:l. cr.e=:othera?i' £0:1 c~eD:llJrcrp:-.ylc.:;is 85 \'~ll as selective we 
of ~lI;;ici~c;; • 

n.e e~1s:b; .!!:l.d pt'O'"Je:l t::Cth~ds elist ar~ c~rrcntly bd:;~ _:-:~Hcd 
will be aSgens~1 a~d i~t'~;cd fer greater c!!rci~~j ~~~ ef!e~tivtncl'. 
~ t~e other han~, ~thvGO ~~ich ~~ve bac~ succc~5fully 3??lied else
were \till C-.3 B!sessed bC.llly f~r cetcr.J.L,!.n3 tl-.cir oHectivc=.cu ~ 
aca,ibility of applicati~ ~der l0C41 condition.. 

Ir~o\.tivQ ~ehod5 for the c~trol of ~l~r~ vtctors, s~~11. 
inte~~!.ato ~~ts ~d ~eC5 .~ ~11 as Liose of envirc~JC~~l ~~;~t 
en~in.ecting .. ill b~ !\:~jec:ed to field tE.sti:ig to dcter.:l.i:":13 their eo~tl 
effec.tiveccs. a:.d sa!et}' to nln a.1ld tbe e~viror:-:::e;;:t Ie:' Ei~H~";e-::lt Ll:'i! 
ac.ale "'i'7li~tion. 

lor ,.,he 1=71c~!it.stion ,= the pt'ove:l re:M~s sr.c! for tp.s:1ng the 
innovative n,e:~~ t'cleve~t tcc.~~~es a~d ?roced.,;:-cs ~re ccs:ribcd ur.d~r 
l~t1v1:1e~ ,-!;G \01.11 be elj,~rated in ~e:ail in p-;:0:oco1=. A r:;e:-:.er.l 01.::

Una of the nai.:l oethr.:lcis is 81 follcw'sz-

Envi ~~!lta 1 r:.:':"l..l;c::ene .... ill be 01 1'ri ~i~l lC'1"~-tcr: t::CG.J:'e i:l 
the co:?reh~lsive serotc b/. u:ilisi~ p~'n e~i~ee~1n~ ~~t~s ~h1e~ 
~ll ~ccreset ~ e11~ir~:e rc~~ncn:ly l~bieJts of r.os~uitol G~~ ,~11D 
.I!::d ~:.ich .. d, tl recll:e hu::::..;::l CO":l:':"-..!.:-..J.e1c:l ~nd con:~ct ... it:" i~:cc:ive \:Her. 
'nlese activi :ie~ ..,ill be pb:r:'\cd ~."'.d car-:-ied O'>lt .i:h full cor.s!.cera:i~ 
of the dcsi~\t 0?Cra:io:l a~A r~in:e~~cp. ot t~e ~=~;~'t irr~~:i~ L~ 
draL-~ge S:~:e=3 ~nd 0: C.U:~~Dt a;ri'~l:~al ~rac:ices. 

11 Tho tcr:: tlvcc:or" is used 1:1. I:'3'b-ro.lc!e!l: .C':'tee to re?!'c~~: 
vec:,:-s I a~i.-:.31 reser.-oi;, ar.~ ~ter-~:!!.;.~ b.csts 0; h~"'ll a:d 
~zl Q~I~!C8. 
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1.2 8iolo~ieal . 
Proven and S~£~ b10Iogicnl control aecots ~~11 be 

ev~luatcJ ~clcr lo~l cc~iiti~1 ~~ intr04uced into t;~ proj~ct 
ares. ~~il ~~ •. ~cit~rs ~d p~~c~cora Gcd r,o~~uito3 bioloS1cal 
control ll~cnts \.1.11 blso iJc (;\".:llW:~d to detcr.::i.~.e their effic:..lcy. 
~!ecy a~d 6ui~;!li~1 ~G~r loc~l co~iti~. in coo~~i~tioD vith 
l0C31 env1r~~tal aut~orities. 

Ojli~;:to=:t \:ate:' cor:t~c:i: ~,,1 ccr.t.c.4in.:l:io-n .:It: :mil h.:!.:'itat. 
4!.!".d tr~.s::iG:;icn sites \;i.ll be rec\.'..Ccd or p:"cv~:1~~d by L'"':;':'O'-ll.r'-3 the 
pra.:.ent ~ t cr cUu 1y I c~:c:-c t-l c!ls ~-~~.: 1 E.;)lj £X:n: ta tion cyste:s an4 
exeend!=~ t::~ to cover t!113 ~~ole of t!'1C pro,:t'.l..-:::Jt3 aru. 

~ti::L<; r.~l!n E:cr-,-j c_~~ vill....z;-crJu.al~y ~c __ 8_~rf!1:{,thcncd 
D.nd e.:-::c~C!d to co .... ar F0:-_·::!ssivel:J th.a -.u:10!C p.~~~l.:ticm. in the ~l"'ojec:C 
Arcs vith ~=Q"'E'd c..!ctect~O':'l. t:=.:.~r..c:J.t eM follC"'J""u? of c.:.scs. ClI..el:O
thc:a?y effJ:-ts \..'i11 W ei"Y'd s:: c.':;1icvin; J:.:l?i..l rel!~:ic~ 5.r. lo<!d of 
i.niectiO':l a::.d tr~~rls3io:J. po:e=.~i.:ll, v..ilo t:h~ slover but m;e pc~~c 
envUo, r.lul co~trol ~":$crcs e.=~ be:!'!l; iot't'O<iuud. 

!v~11aJlo c~eo ~~ll be u~c~ ~cco~ci~ to the rcc~~tcd dcs~e 
and trc.::.~:l: re,:i.J:.cr.s \,.-.!.:.!l i=it'O"'.'C<1 cC've:-a:::c .::::1 tre~t~:~t: ~checlulC!s 
Mt\ practices, C:'110tCY.1ui:.e C".:..rrc:1:11 used -..,i.ll be a::'.:.i:1.!.stcrcd for 
lv?pTcssio:l o •. d ra.~ieal c'Jr~ (cc::~i ... ..ed 'alieh prir,"'~uid o( the prccO':""'J.:'l.allt 
r.alarUl Wcc~iO':l ? f..-'c!.,~:""1..:::l. l~trifC!:.lto \:ill be ec:.::!.niste:~d fo: 
tre.:t'Zlent 0: cri:~~1 ·~c:-,i.s::"zo-..J..:.::;!'s <,§,' har=-~,=,~b:::) lL-.. l c-;....: uqui:ic for 
S. 1!'.'.msl~i. ~"b!.le c07l~~c1e"'~:!.~7l • .. ;111 be ei"Je:l to the 1ncruc.!t;Ct1~ of r.e"JQr 
C~'n~ for tru~t of botll s. r~~t,';,i'_"':l a.~ S. ~3o;..1. 
~-. --
1.5 Pe5elci~~s 

Pestieicca prc~~:l~ly usc~ \'~ll be ~??licd selcctivaly na an 
integrated ?Crt of the co~;=el:.C:-..3::'·.'c l'!oc3T~~. It b foreseen eh.at in the 
i.nitial St.:l::;cs of tto p:·o:;rl!..:::C t.:-.c usc o~ F-.:;e~dcc.!l t:.ly need to be 
re~cd ~t: ~~e pr:~c~t s~:e 0r ~~c=~s~d b~~ ~~~ir ~~c vil: gr~d~111 be 
decrce£ed n. ~o co--r:~~~ive cc=:rul F:o~a::~ develops. 

~ p-cot1ciQ!!s to b~ csd fo: cc~tl'ol 0: voctCt's of ~l.:lria sre 
clathia:l v-:.:;> fer inC~:- :c:dc'J.:l ::;:::·~.tyi=..3 .:.:~d A~te .":~" f,r Llrvicic!i.c.;. 
fe.:lthio:l ~-ill be ~:d for ~=-::!.ci~i::"-; i!l ?::ll1uLeJ wate:&. Oth~r 
pe.it~c1U!s -."i11 be tcs::cd ~s r<!r:l~:~n: c()'--:::rJ~:!g or for usa bj' otller 
&p-pliut1.cn J)!~:-~s as rcq·.Jirc~. ,,-';;'~yh:.s:i=ell ... ill l.Jc wed £0:' cn.;.il 
control .. ~ .. ile pLu:t FXl!.Cta ,,--l o:her t:Clh:.5ci:!!cs lJill l,)e aubjec~ tQ 
field t~s:~ for ~·~l~ti~~ i~~~= local c~e1~. 

.. te::le;>hoa 
** :Uclo~-~~ 
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In the i..'"71c::JC71tation of all the e~Je ~t;ho~s, the 
population ~ll be 8:~1~~cd to p3rticif~=e in the pro~.a~ by 
od~tinz rcs~~siblc ~~d coo;cr~tlve ~ttitudcs in t~e 1rri~otiao 
Qnd D.::ricultu=~l Fr:lcCices. by ~et'cie~ sc1f-p:otecti~ ar.d 
utili=~ti~ of pr~c~ctive f3cilitics to be proviccd to th~ Dy 
the p!'o~r~J .:!.~:i bj' .ss5i:Jti..~ f-!os-rc::r.ca staff 1::1 t!le .3cc~lish
~nt 0' their dGtiea. Hc~l~ edUCGti~ vill be lc:enslfled, 
utUi:ic~ ~f(ro;::d.lte ::;cdi ... 

~le ~t~~~3 to b~ Ado?ced for c>11ectL13 ~oe-linc d~~, 
and for cv~lu~~i~~ the co~c~ol ~~suras e~1 socio·ec~~c ~~cts aro 
~'~~c:ibcd t:..:l:!cr Acci7itieo (?.J:t 1). l:ct1:~s of c!i.:lZ':1osis, lC:c.'1ti!ie
seton of \'ccco:~ and In:.:e~~di.::.tc hosts, tho sean~&rC!isation of Sa.....,,'11~3 
Dnd the clct:?:-:-J.~dC'tl of e:H! ¥,.:..r~~te=a or b;ec::io:.l ~il1 be ci~::olil(;::' i:.:. 
protocols \,':1ic.'1 .. ill in-:l~~ tXthods for reco:dbg B:1d del!:! ;:,!o.:eti:l;. 
Ar.n~l ~.;~os::c~t of the ?rJ~!i~A .. ill be \mdcrc..<llen by i~~~dant 
revie~ t~ ~ ~=c~. 

A~tivitics io t~e S~uCJ A:ea will b~ directed ~ the ~ojQct 
Y~o.:ger a:-.~ tl-..c C~-~..:=-:zcr, e.:leh usi:l,Z 5C':. of thei~ tioc. 'ri~e rc::-~.=.der 
of tl-.eir ti ........ \,"ill be ce.!l;;.ltcd to the oeha:' t\;";lCll 1n the tlue Nile 
He.C1lth Project. !l:zy t.-ill 8:.1?~rvisa 5 tnit. in the StuC/ Zc::c, t.lch cr:.~ 
d1.rect«!~ by a Scic:.ti~: .. ~o 'IOill also e~!:'d SC:: of his tine 0:1 the St;;=: 
Area. T.1e U:lito ....-!.ll be on ti'ide-...iol-=,w·, :aio!oz;y, ~.ity Pz.rtici;:-.::ion. 
r.o..&Lneer1~, cr.c rV:ll'..!.Q:iO":l. 'n.esc u::it:J vill Mve full r~~;:,;:)~!.oil1C7 
for all b~8e-li~ studies, ~trol activities ~ ~t~rinJ ~~ cv~l~:io~. 

Each Cnit vili in:luda 1n additi~ to the Sci~.tist, 2 Ju=ior 
Sci~ti&ts. 2 ~li: r~~l!:h Officers ~ 20 field as!istants. ~ 
Adi:J.~s:r.l:O't' \lith 5 elc:~s .. 1.11 l!...uis: ella hojeee t~be:-. 

Tr;JMoor: . 

Tho \mits \1111 also lulva ~7t'rO':'ri.lte tra=.s?Ortation: 1 ~rC'" ... er 
S~t1~ l.'~CO':l '(,;it~ civer I pc:=c-l, Sp-l:'C P.l:-ts a.~ r..'int~~nee. Z pIck-,,-., 
tn.;cl;.; vith pct:ol. etc •• 2 ~eoc1cle" \I!.t.'1 ~~rol. Qtc: •• c:ld ::-a.."'l.S?o:-:
• tiO'Q a llo-..:a r..;.o a Eo r u.s e c f acl::.:J.l s • ~ Pro J ec: }oI'.a:l.l; e r d Co-Y.ll:.1.Se r 
¥ill uc.h b.:>n a SUticn l4a&,n ve.hicle. 

~terLals £:ld SU?71ie~ 

Addii:i~l ~c.r:.ses involve<! in con:rol cpe:-atio-.... ','ill be 
pricarl1y ~~te=-!u7?ly e~s:r~ti~ ~/ eont=e:t). ~iro~~tal 
o:x!lfiC4ti:-....5 cd ci.,-,.::;:s. T.~re!! aho a re~'.!.ire:::"!nt for r.iC:"03C'C?eS • 

• li~a. eo:..tai:-t,::'s c:~ b.li.'lic ec;u.i~t for tr.~ :?L~,-:"ioloW' t:~t. ':.-"!; 
%~1.n.cc:-l!'~ t':lH vill ~cd ~sic ~:: .. ey~ (!~~~:lt a:lU c.:a::i::..:; c'.."?7-lies. 
wc:ctic.1ccs Q"'~ aJlluscic.icieJ \/ill be providd by the G.;j{e:-~t. k-.:J c.4 
.ourcea 0 t!;..e:- t.!:.s:l t.~. 



Tne b<l~ic hC..:ld~~rtc:"s fo:" th~ St'..:...'7 Ar\!1J. 'tI"~11 ut!l!£;Q the 
e."rl.ot1~ ~bor:.tory of;ic~3 Ol:d r.o~i:l; at: Abu tJ~~eC'. 'lith ('r.c.:iti~ a!l.d 
U:p:oovo-:-=>..nts. The ro~t i=?o:'t.:.:it .:cC!!==i~ vil'!. be \~O':'.st:"'\.H:tiO:l 0: an 
tpidc:uolo,::l I..1~x,.rator-1 for t~1! fcc.:l a~looJ a.."1d urine: .ll:"..J!yrcs t .lIld Q 

t,'alu.:\ti~ Offic~ for d~:a collcctiO':l. an.alysi~ and re?Crtiug. 

~obl1c CH:-.ie -
A cojile elLiie (~ ~ ai:- eo~diti~d trJilcr 25' : 8 1 x S' 

\litl1 scl!-coc.t3.!r.ccI cl:ci:dc ar.d £39 su~~ly, ciC::-09CO?ic: b;'ora.tory 
~d ~~ji~ r~~) ~~ll be c.eec~d for c?i2~101o~!cOll ~rk. s~cciricall1, 
th~ t~~l h:alth cval~tio~ of 8 3 villa~c a~~s~la in the Study ~ 
and a 7 v11l.l~c sw-zql~ in the C~4ri.:otl Areas. roe tr .. iler \o"ill be 
l'ullc::1 by a 4 ",-heel !.l::i·J~ ve~icle. 
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