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Dro Stockard chaired the meeting and opened by saying TA/H had long 
hoped to be able to make their inputs at the planning stage of 
irrigatioli projects ir. order to assure adequate controls on environ~ 
mental health, specifically as regarding schistosomiasis, malaria, 
ollchoceriasis and other water-borne diseaseso The AFR Bureau's 
request that Dro Howard' s offi~e review the environmental health 
implications of the Pahad irrigation project seem to be the perfect 
opportunity to discuss what TA/I-:! could do in the way of vector 
control on irrigation projectso H~lce, Dr .. Stockard called this 
meeting 0 

The fact that a similar project would be coming up shortly in Jordan 
1'T8..S also mentioned and Ted Thompson said in v.i.ew of that this meeting 
't'U}.s extremely timely" 

Dr .. Stockard had a. :...·ough draft agenda for the meeting, the first topic 
of 1'Thich was malaria o He asked for.~ end Edgar Smith, Malaria S-peciali!Jt, 
gave, a rundown on the malaria transmitting mosquitoes common to the 
area and identified two species where the conaitions of both still and 
flO'ltTing water would be optimum for their grmrthe Therefore, malaria 
was a real tr~eat to the health of the people who ultimately would be 
settled on the irrigated lando 

Next on the agenda was schistosomianisi. Dro tfright gave an excellent 
briefing on the disease, how it 't'T8.S transmitted, the life cycle of the 
schistosome, and a description of control measures including both 
chemical and physical controlo Phy~)ical control of the schistosom,: 
included design considerations, velocity of water flows, frequency of 
wetting and drying periods, etc o 
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Next on the agenda was onchoceriasi13 but this topic was dismissed by 
Dr. Wright fairly quickly in that the relative slow flows connected 
with the irrigation project would not be conducive to the growth of 
this particular vectoro 

Following this, a general discussion took place relative to the type 
of control the World BanY would be insisting on, what controls could 
be reasonably expected through the Sudanese Government or the 
Corporation that would be managing the newly irrigated areas, and the 
capabilities of the Sudanese Dept. of Health to regulate these 
controls. Mr e Bell then read the section from the World Bank's draft 
loan paper which indicated the World Bank was r~quiring the Sudanese 
to have a plan drawn up indicating their method and extent of control. 
This plan would be due in late 1975~ 3 years after construction began 
and roughly one year before the irrigation works became operational. 
In this discussion it was noted tbat loan money was set up for 
larvaecides for malaria control during the construction period but 
nothing was set up in the loan for continuing malaria control nor 
beginning schistosomiasis or snail control foll~dng the time when 
the irrigation scheme became operational~ 

At this time the discussion progressed to other matters mentioned in 
the World Bafu{'S report summary on other aspects of physical vector 
control, namely the siteing of villages away from the canals, potable 
water' supplies to all villages, latrines loce,ted well away from all 
canals, etc. At this point Neave thought it a good place to talk 
about the environment in a little broader sense. He brought up the 
fact that the Corporation which would be established by the Sudanese 
Government for management of the irrigated lands would be non~repre~ 
sentati ve of the farmers actually tilling the lando The farmers 
"''1ould be tenants on the land and would be charged a water and land 
use charge on an increasing scale of up to 41% of their gross income 
at full developmento The land would never revert to the farmer, the 
land being nO:l-mortgageable" The purpose behind the scheme was to 
generate export earnings, not for feeding the people living on the 
land or for other domestic agriculture uses 0 In other ""lords, AID 
would be contributing to a landlord··tenant type arrangement 
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conceived to generate export profitse This seemed in direct oppo~ition 
to AID's present policy in Vietnam, referred to as the "Land to the 
Tiller" program o Providing the Co:ryoration vTas a. benevolent corporation 
or a. benevolent government enwif"y, then the farmer could be well off; 
hat-lever, it seemed that AID would be promoting a. landlord~tenant type 
arrangement that was prevalent in the southern states of the United 
States some 50 to 70 years ago as well as being prevalent in Vietnam 
prior to the "Land to the Tiller" program" Neave questioned the 

1\ 
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advisability of A.I.D. assisting in the financing of such an arrange~ 
ment. Mr. Bell said this had been considered previously and the 
issue was still not resolvedo The only issue resolved was that 
A.I.D. had tentatively agreed to give the $10 million loan. A 
couple of rebuttal remarks to the landlord~tenant concept 't'lere given 
in the context of that is how it is done in Sudan, and that is hOVl 

it is presently being done at Gizira. Neave said that regardless 
of how other schemes in Sudan were carried out, in addressing total 
environment this issue should be discussed in the environmental 
analysis 0 

Mr. Bell then said that the AFR Bureau is pushing to get the loen 
agreement signed in February but that the environmental analysis was 
still to be writtene He feels that the next step would be to have a 
meeting with James Fowler to see if the information contained in the 
World Bank.' s study is sufficient to be included as an envirorunental 

. ann.ex or if further information v70uld be required. 

Dr. Stockard ended the meeting by indicating that the information 
supplied in the World Bank's summary and Annex 3 (circulated prior 

3 

to the meeting) was insuffif.!ient to permit judgment whether the 
environmental health problem has been adequately studied and defined 
and whether adequate design consideration and other control considera~ 
tions ar~ to be included in the project. 

(Additional comment by Neave: Both Mr. Bell and Dr. Stockard, during 
the course of the discussions, displayed what appeared to be ignorance 
as to SER/ENGR's office structure, organization~ respon~ibilities, 
people, etc., and did not appear to understand at what point engineering 
input is necessary on a project.) 

cc: Mr. Ted Thompson, ENGR/OPNSjwR 

-
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SUMMARY AND RECm·1MENDATIONJ! 

1. Borro\<Ter: Government of Sudan (GOS) 

2. Anlount: $11 million 

3. Total Cost pI Proiect: 

A.I.D. $Hl million 

IDA ~6 million 

Kuwait Development Fund 10 million 

Government of Sudan 28 milli.on 

Total $8':a million 

4. le~~: 14aturity of 40 years including a 10-year grace period. 
Interest at 2% per annum during the grace period and 3% per annum 
thereafter. Prin.:;ipal and interest to be paid in U. S. dollars. 

5. ~~~ DescriRtio~: The total p,roject consists of U.S. equipment, 
und procurement services to support the development of about 310,000 
acres of land for irrigated agriculture on the east bank of the 
Rahad River, ncar the Blue Nile in south"lestern Sudan. Irrigation 
water will be pumped from below the Roseires Dum through a supply 
canal using electric pumps po\qer~d by electricity from the dam. 
The project will be carried out by the Rahad Corporation, a newly 
established semi=aut0110mOU8 gove'rnment agency vlhich will provide the 
farmers with all necessary services and supporting infrastructure. 

6.. rULpo,se of the Loan: To finance the foreign exch8.nge costs of 
machinery, equipment and procurement services to assist in the 
conat:ruction of thif! Rahad Irrigation scheme. 

7, !3~rou.n4: In 1965 lBRD consultants prepared initial studies of 
"i:he Rahad project to capitalize on the irrigati-on potential of 
'l1ater stored behind the Roseires Dam. The project has been refined 
by lBRD and GOS staffs~ and ~lf!8 fully appraised. by the lBRD in 
February 1972. kl A.I.D. team visited Sudan in September 1972 to 
consider A.I.D. development programs and recommended A.I.D. 
participation in the Rahad project. The project is no,"] ready for 
IBRD Board action and implementation, as soon as full financing 
is available and negotiations have been completed w:'_th the GOS. 



The IBRD and the KU'Vlait Development Fund will provide the other. 
donor financing. '£he GOS places highest priority on Rahad and 
has urged that it be implemented as soon as pOHsible. If ther.e 
is a delay in putting the financing package to~ether, the 
project mey lose a full crop year, representing a serious 
economic loss to Sudan. This pa.per is based upon the analysis 
of the IBPJ) appraisal report. 

8. Project Justificati9,£: The IBRD staff appraisal shows an 
internal rate of return of 15%. The project '(.rEi" have beneficial 
income distribution and employmEmt generation effects since it 
emphasizes benefits to small fat~erg and laborers. 

9. ~xport-Impo~t Bank Clearance: Iteceiv~d January , 1973. 

10. Views of the Country Team: The country team strongly endorses 
the project. 

11. Statutory Criteria: Satisfied. See Annex I. 

12. Recommendations: Authorization of a development loan to the 
Government of the Sudan for $11 million. 

C~IrAL ASSISTANCE COM}lITTEE 

Loan Officers: s. Klein/J. Lieberson, ~R/DS 

Engineer: R. Henrikt:lon, SER/ENG 

Legal CQunsel: R. Johnson, GC/AFR 

Deal Officer: E. Hendt, !F'R/N.M?A 

1:1. 
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I. INTRODUCTION 

A. Summary Project Description. 

The project provides U.S. equipment and related services 
($11 million) to support the development of approximately 310,000 
acres from semi-desert land into irrigated agriculture. The 
International Development Association (IDA) and the Kuwait Develop~ 
ment Fund (KDF) will be providing an additional $50 m5_llion 
($40 million IDA and $10 million KDF) in parallel funding for other 
equipment and construction costs related to the Rahad Irrigation 
project. 

The total. proj~ct (including the A.I.D., IDA~ and KDF 
portions) will utilize water stored by the Roseires Dam, on the 
Blue Nile, (see mapD Annex I ). Water will be moved by electric 
pumps from belot.., the Roseires Dam through a 29 cu/sec supply canal 
52 miles to the Rahad irrigation area. 

The project involves the construction of the supply and 
distribution canals p drainage works, installation of agriculture 
processing equipment and storage facilities and sett10nent of about 
13,700 tenants (70,000 people) Vltth necessary infrastructure. The 
A.T.D. project will provide equipment and machinery to be used in 
the excavation of canals, construction of field distribution 
channels and gener81 land levellng. 

B. BackK!0und 

1. Project Histo!J 

In 1966 the Roseires Dam was completed a year ahead of 
schedule. The dam t/ac ·:,:onstructed "lith financinc; from the World 13ank, 
$32 ~ 5 million and $L8, 4 million from Germany. ThE! dam was des igned 
to increase irrigation intensity on over 1.9 million acres. The 
cropping intensity on this area increased 20% while specifically in 
th2 Gezira region it increased 50%. 

The Roseires Dam was designed with add iti 01;21 capaci ty 
for future irrigation expansion. Alternative schemes for irrigation 
expansion were reviewed by appraisal teams in 1967, 1970 and 1972. These 
appraisals refined the scheme into a $86 million project which WGuld 
be within prospective donur financing capability and also have a high 
economic rate of return, 15%. 
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In February 1972 a bank appraisal mission made a detailed 
project revie~oj and recommended that IDA consider financing a sub
stantial portion of the scheme. 

In Se?tember 1972 an A. I. D. survey team ~vent to Sudan to 
identify assista.nce programs 'which could zero in on key development 
problems. lbe team approached its task of project identification 
within the conte;ttof A.I.D. 's ne\v assistance style; special 
consideration to least developed countries; collaborative planning 
with the host country; working within a multi-lateral - multi-donor 
conte~t; concentration on limited but key development sectors; 
emphasis on e'itdty and employment; and a low U.S.G, profile. 
Rahad was at the top of the GOS's ovm list of priority development 
needs and clecrly fit into A.I.D.'s approach to economic development. 
The team str0ngly recommended A,I.D. assistance for tt·,,; Rdhad project. 

In the early :900 1 s the British inrroduced irrigated 
agriculture to tne Sudan. rne c,<??,.Lra pro~e('t; ma,. _ged by the Gezi ra 
BORrd, is one (Jf the oldesL irri.g':l.tiun sch.erues (started in 1925) and 
has been stea~ily expanded to its pr~8ent t~o million acres. A 
number of otht;r irr:i.~i:ltion pr')j ec ta have beeD developed, all based 
on the proven pattern ot development which :,2S been tested and 
evolved in Gezira durin3 the last 45 years. 

Sach irrigation area is a separate vr0~~ct, managed by 
a development board and ot feriI~g a "full S22"V~ ce" 3ppr02ch to 
farmers: supp0rticg infrastructure, extension, traininR programs, 
insect and plent c'·~.'3ease c:Jlitl"ol, agriculture inpJ,ts, land prl2para
tion services, a~ci marketjng facilities. In addition to Gezira's 
two million acres there 2l.L·e~)ther projects: }:hiJslir!l e1 Girba -
415,000 acrf'.s; Wad~el-Hadcii.h~ ~ 36,000 acres; GUllC'c,d extension -
47,000 acres; Es Suki - 8:~~,OG(: acres; 110rthwest Sennar -
54,000 acres. 

Ranad will not be a 'Jnique or neH ven ture. I t ~vill 

essentially duplicate the successful pattern developed at Gezira and 
other projects and will draw on a trained pool of irrigation experts 
and con:3truction \vorkers. 'l:r.ere is also a readil.Y available pool 
of equipment a~d construction m~_hinery. 
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C. Relati~nshiE of the Project to A.I.D. ~~~tiv~s 
in the Sudan 

Prior to Sudan's break in dj.plomatic relations with the 
U.S.G. at the vutbreak of the Arab-Israeli war of June 1967, Sudan, 
as a development emphasis country, received approximately $15 million 
per year in A.I.D. economic assistance. With the break, all 
assistance was promptly terminated, the staff reassigned and 
undisbursed amounts deobligated. Resumption of diplomatic relations 
occurred in late July 1972. 

Reestablishment of diplomatic relations has been a major 
objective of the United States as one elemen:: in dealing with the 
entire Arab-Ierae1i situation. Resumption followed close upon other 
major developments: (1) a clear indication by the Nimeiri Government 
that it sought closer relations with tha West following increasing 
disillusion wjth close ties which had existed since 1967 with the USSR 
and with Egypt; (2) a further Sudanese interest in addressing the 
pressing economic development needs of its people; and (3) a settle
ment of the rebellion in SOl1the:cn SlIdan which had afflicted the 
country since 1955. That settlement OPened anevl the prospects for 
more positive economic development efforts by the Suda.n, and a 
renewed interest by donors suc.h as IBRD, the British Government, th~ 

Germans and others in Sudanese economi..:: development. 

It w&s within this context that the U.S.G. indicatEd its 
willingness to send a Mission to Khartoum to discuss possible economic 
assistance programs in September 1972. Its purpose was to explore, 
Ttlith the Government, Sudan I S mm development plans and the areas in 
which the Sudanese Government 'Would desire that such U.S. aid as might 
become available should be devoted. 

1.11e Sudanese GOVt~rmnent indica ted two maj or preoccupa tions 
to which it hO):Jed the U < S. might, be able to 2.ddress itself. Firs t 
was concern about short--term balance of payments problems which the 
Government expected to ~ave to face in 1973 and 1974. Secondly was 
the Government's strong desire to move forward with development of 
the Rahad Development Scheme. While the Sudanese Government is 
concerned about the constraints on its economy posed by f+-s immediate 
balance of pe.yments problems~ it also recognized clearly the importar.ce 
of early initiation of t~is major development project. The. Sudanese 
Government c~nsidered U.S. participation 1n this project to be 
particularly important if aU. S. co'mmitment could be l~ade in a 
sufficiently t!mely fashion so that t~e U.s. could join with the IBRD 
and other donors in meeting a time schedule that vlOul~ allow vlOrk 
~o begin early in 1973. The reason fer this particular urgency was 
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that climatic and other conditions require the l~tting9f.initial contracts 
wU:hin the first t'(·ro months of the yeur in order to avoid the loss of a full 
year of co~struction. Not only would delay negat~ the economic benefits of 
th~ project by a year, but it: '(o10uld cnuse considerable additional COf,t to 
the ~~danesa Government because it has available construction equipment 
and a work force in place which must either be disbanded. (with considerable 
potential social and economic consequences) or maintained by the Sud&.nese 
Gpvernment without effective utilization but a high costo 

iahlld fits U .. Sc economic deve10JlIDEmt objectives in the Sudan: 

(~) The Rahad Scheme is the Government of Sudan's first and fore~ 
most development priority. 

(b) Participation in this project would be a collaborative effort 
bettJeen three donors in which the U.S. would play an important but 
secondary financing role" Provision of U. S. assistance vlill assure that 
the XBRD tmd the Km.lait Development Fund ~ri.ll make additl.onal important 
contributions 0 

(e) U.S. assistance to this project \vould a11m\1 us to playa role 
in ~~ import~t development project in support of our general objectives 
wbU.~ keepin.g to a minimum U.S. supporting staff in the Sudan. 

(d) The project t,yill provide employment for 13,700 farm families 
and 90.000 seasonal laborers, meeting the A.I.D. objective of supporting 
p~jects ~fiich have an employment and equity affect. 

II.. Technical Analysis 

A. Detailed Projeci: Descrip.tion 

I. Total Proiect 

a.. Summ.ary of Hajor Segments 

oaMajor Engineering Works 

1& 105 m3/sec electrically ppwered pumping station 
at Maina on the Blue Nile, 200 km dO~Jnstream 
from Roseires Dam; 

20 a 105 m3jsec supply canal, 84 km long from Meina 
to an out-fall on the Rahad River; 

~o a barr~ge and head regulator on the Rahad, 6km 
dO~18tream of the supply canal outfall; and 
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~a the irrigation distribution and drainage 
system supplying 310,000 acres net. 

Headquarters, offices, and staff houses for the 
Rahad Corporation management with the necessary 
utilities and roads. 

Transmission lines for the Central Electricity 
and Water Corporation: 

le across the Blue Nile at Meina Bupplied by 
a substation at Singha; 

2. from a substation south of Wad Medani to 
project headquarters and the ginnerics. 

Agricultural equipment and process:lng facilities, 
including farm machlnery, ginneries, decortica
torfll, l'larehouses y and a light railway. 

Public health facilities for new villages 
including village water supplies, a central 
hORpitsl, six clinics and health centers, and 
an initial inventor.y of molluscicides and 
equipment for bilharzia and malaria control. 

Settlement of the project area in three years 
at a rate of 103,000 acres/year including bush 
clearance and land leveling. Tenants will 
receive a settlement allowance, and a 24 acre 
allocation of land and will be required to 
fol10'1] a six crop ::-otation pattern pursuant 
to a tenancy agreement with the Rahad Corporation. 

Seed production and ~esearch farms . 

Consultants services for the project implementa
tion including U.S. technical services to manage 
the procurement of A.I.D.-financed equipment. 

A feasibility study for a second phase project, 
including studies on the optimum use of the 
Roseires storage ''late'::;. 



b. Consulting Services 

Sudan's Ministry of Irrigation (MOl) has considerable 
experience in the design and construction of distribution systems but 
limited experience of canals as large as the supply canal and in 
the design and construction of major structures. Consultants would 
be required to advise MOl engineers on the designs and location of 
the supply and main canals and to take full responsibility for 
design of the pumping station, supply canal structures and the Rahad 
barrage and head't-l0rks. In April 1972 B MOl retained Sir M. MacDonald 
and Partners (UK) to prepare designs and tender documents for these 
works. IDA has GOS agreement that the Rahad Corporation ,\-li1l retain 
consultants, acceptable to IDA, to advise MOl; to evaluate bids and 
supervise all works awarded after international competitive bidding; 
and to certify all payment vouchers eligible for reimbursement from 
the proposed c~@dit, 

Co Water Supply 

The water from the Blue Nile and Rahad rivers is of 
excellent quality, proven suitable for irrigation. The effective 
rainfall is small, and is negligible in the peak demand month of 
October. The pumping station on the Blue Nile and the distribution 
system would be designed to provide the peak monthly and the full 
annual requirement of the proposed cropping pattern ~t a cropping 
intensity of 84%, i.e. 100 m3/sec and 1.4 milliard m3 per year. If 
in the future it is considered advisable to increase the cropping 
intensity to 100% (by replacing fallow with 50% cotton and 50% mixed 
crops), the annual requireuent of about 1.6 milliard m3 could be 
delivered, but there might be a shortage of 8% in the peak month. 
Even this tolerable shortage probably would be eliminated either by 
the introduction of new crops or by changing the planting dates for 
cotton, both almost certain to occur in the future. Because of the 
nature of the soil, seepage losses from the unlined canals would be 
iu@ignificant. The conveyance efficiency is estimated at 93% (86% 
1n months of low flow) and, with basin irrigation, field efficiency 
at 70%, g1viug an annual overall efficiency av~raging just under 65%. 
Although water from the Rahad would not be needed for the project, 
in practice Rahad water would be used whenever available to reduce 
pumping COfJtS. 

,d~ Irrigation and Drainage System 

The consultant would check the alignnlent and design of 
the supply canal, which would be siphoned under the Dinder River and 
deliver water through an outfall structure into the Rahad River. 
Drainage escapes and about 10 bridges would be provided. After. flowing 
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six kilometer3 dmm the Rahad, "Tater "10uld be diverted into the pro
ject main canal (100 m3/sec) by a composite masonry concrete barrage 
50 m wide with nine gates (to control level and release flood waters) 
and a 35 m wide head regulator controlling diversions to the main 
canal. Nine major canals and appropriate minor canals, controls and 
water courses would distribute water to the area. Drainage to the 
river would be provided for rainfall and excess irrigation and would 
also allow for drainage from future developments to the east of the 
main canal. 

e. Agricultural Services 

All irrigable land would be cleared and levelled before 
settlement. Eqaipment would be procured and the operating costs of 
initial levelling capitalized in project costs. The Rahad Corporation 
would provide a full range of mechanized cultivations as well as 
credit, advisory services, and crop processing and storage facilities. 

20 A.I.D. Component of the Total Project 

The A. I. D. project loan \o,ill provide equipment and related 
services for the excavation of the main supply canal, the field 
irrigation Hnd drainage channels and for land leveling. Sup!'ort 
vehicles (ge~eral purpose hauling trucks, dump truck~ and supply 
and maintenance vehicles) t-111l also be included :f.n the A.LD. 
project loau. (See equipment list Annex!!I B). 
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B. EFoject Studill 

The preliminary plans for the Rahad scheme were developed in 1965, 
by the IBRD consultants working on the Roseires Dmn Project. (Sir 
Alexander Gibb and l?artners and Sir M~ MacDonald and Pa.rtners; 
United Kingdom). 

A detailed stuay of the Rahad aren was made by consultants 
(Sir M. MacDonald and Partners and HWlting Technical Services: 
United Kingdom) financed under the Imm Group/KFW Loans and Credits 
for the Roseires Dam. TIley found that some 820,000 fed (1 fed = 
10038 acres) were irrigable and recommended several alternative schemes 
'(olhich were appraised by the Bank Group in February 1967. The project 
selected provided for gravity irrigation from Roseires of a first 
stage area of 410,000 fed, but included some investment required for 
a second stage of the same size, also supplied from Roseires" Key 
issues of the Bank appraisal resulting in deferral of the project at 
that time were: re:i.iance on water fr()m the Rahad River in the absence 
of agreement with the upstream riparian (Ethiopia); the size of the 
project in relation to fiscal and other resources; recovery of 
project costs; and project management &~d organization. 

The World B~~K Group reappraised this Stage I Gravity Project in 
Februa¥y 1970. 'rne revised appraisal report included modified '~Oe\t and 
~enefit estimat~s and cropping patterns but did not propose any r:jor 
chB.nges in the concept of the project. This revised report '{olas d:lscussed 
with the Governmer.t but no agreement was reached on a financing plan. 

In September 197 1., the GOS requested the Bank Group assistance in 
financing a different project with a first stage supplied from a pumping 
station at Meina on t.he Blue Nile. The Meina supply canal ",ould be less 
than half the length of that from Roseires, but would command only 
300,000 fed: the remainder of the Rahad area (520,000 fed) could be 
irrigated by gravity from Roseires at a later date. Neither stage would 
rely on use of Ra~ad water, although the first stage would use any 
availab Ie flmv. (Sec Annex II for description of studies.) 
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Co Technical Services 

1. Engineering~ 

The Rahad project was designed by consultants engaged under the 
lBRD Loan (284~SU) and Credit (2~SU) for the Roseires Danl Project. The 
Rahad Project would be constructed under the Supe~vision of Engineering 
Consultants financed by the lBRD (US $3 million). They will have full 
r.esponsibility for major works, advise on location and design of large 
canals and certify work executed by the Ministry of Irrigation (MOI)o 
Studies 't-Till be made for the second stage developmEmt of the Rahad 
project, includ:mg a revie't-7 of the optimum utilizat.ion of Roseires 
water. 

Consulting engineers wo~ld be appointed by the Rahad Corporation 
to implement the Rahad Irrigation Pr')ject. Their assignment \-Tould be in 
three levels of responsibility depending on the class of 'Vlork. 

Category "A" level will mean full responsibility for design contract 
documents and construction supervision. Category liB" level \~ill mean 
reviewing and apr-r.oving designs and documents prepared by the Corporation 
or their agents and recommending changes if necessary p as l~ell as, assisting 
in construction supp.rvision. Category "c" level t-Till mean giving advice 
as requested on any part of the project. All categories will include 
checking and certifying monthly contract payments. 

2. KJocurement 

The A.I.D. Loan will include the financing of a procurement services 
contractor to assht the Rahad Corporation in preparing uetailed specifi~ 
cations and biddinCS documents, advertising for competi.ti.ve bids, revievling 
bids, rec.:onnnendatiun lor C!'Y]ards, recommending spare pa rts requiring 9 and 
setting up preventative maintenance programs for the various pieces of 
equipment. 

It is envisioned that one eq~ipment specialist will be required 
full time in the Sudan until all the equipment and spare parts have been 
delivered and the ma1.ntenance program has been established o The time 
required for these services is estimated at tt~ years. 
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D. Project ComRonen~ 

The A.LD. finaar.ed equipment falls into the tl-10 major components 
for establishing the project. The fil:st is the heavy equipment that 
'VTil1 be used by the 1101 to construct; the main canal. The second is 
the agriculture equiment required to: clear and level the land, 
prepare it for farming~ supporting vehicles for supplies and technical 
services, agriculture maintenance vehic,les and groundnllt harvesting 
equipment. 

1. The heavy c.:>nstruction equipmEmt will be used by the MOl to 
supplement their exiRting equipment and "lill be used in the construction 
of the main canals and civil "Workso 

2. The agricult.ure equipment will be used initially to clear the 
land and prepare the area for settlement by the fallmers. Upon completion 
of the project area, the equipment 'Vlill be used by the Rahad Corporation 
to provide the ia~ers with the necessary mechanical equipment to prepare 
the land for plancing and harvesting the crops" 

E. Cost Estimate 

10 The detailed cost estimate of the equipment to be procured is 
contained in Annex IIIB• The prices for the individual items reflect the 
January 1973 costs of the equipment (FOB) 'tV'ith an allovlance of 20% provided 
for the delivered eq~ipment costs. Because of the remoteness of the project 
and the limited dealer services which will be available, an allowance of 
13.75% of the elF ~quipment costs has been provided for spare parts to 
support the ~quip~ent. 

't'he overall RalLad Project foreign source equipment requirement is in 
excess of U.S. $ 20 million. The det~iled list outlined in Annex III B reflects 
those items innnediately identifiable for procurement from A.loD. Code 941 
countries. The tinal list of equipment financed under this loan may differ 
slightly from the ont! in the Annex, but no major deviations are anticipated 
by the IBP~ or A.I.D. 
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2. Detailed Project Estimate: , 

SUDAN --
RAHAD IRRIGATION PROJECT 

A. Construction Vehicles and Equipment 

1. Const~uction Vehicles 

2. Construction Equipment 

B. Agriculture Vehicles and Equip.~~nt 

1. Agricultural Equipment 

2. Transport Vehicle 

3. Blading and Deep Ploughing 

4. Maintenance Equipment 

5. Land Leveling 

6. Lubrication - Shop Equipment 

7. Vehiclee 

1,419,600 

145,440 

466,000 

631,200 

347,600 

252,000 

2}1p480 

Sub-Tc)tal $7,596,020 

Spare Parts 15% 1,139,400 

Procurement. Services 450,000 

Sub~Total $9,185,420 

Cont-Lngencie.s and Misc. Items ....L243,280 

Sub-Total (A & B) $10,428,700 

C. Decorticato~s 

J. Equipment $ 496,800 

2. Spare parts 74,500 

Sub=Total (e) 

D. Total A.I.D. Project Cost (A9 B, & C) 

$ 571,300 

$11,000,000 
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F. Technical Soundness 
~ -=~===.,;;;;. 

Thf:: equipment to be financed under the loan has been identified by 
the A. I.D. engineer and the lBRD reprelJentative as the 1110St likely items 
for procurement from Code 941 sourceso The quantities of equipment needed 
has been reviewed by the IBRD and the GO~ and reflect their agreement on 
the correct quantity to complete the pl:'oject on schedule. A number of 
items have been chaILged or adapted to provide maximum. inter .. changeability 
of parts and compo:"1~ntso t.fuere possible g types of equipment "Jere selected 
that hillle been previously used by the MOI work forces in constructing similar 
types of irrigation projectso 

All technical. and engineering requ:Lrements of the Foreign Assistance 
Act of 1961, as amended have been met, in that: (1) fmlds will be used in 
a technically sound manner; (2) the country's priD~ipal A.I.D. officer has 
certified that the country is capable of effectively maintaining and 
utilizing the PLOj~ct; (3) engineering plans necessary to carry out the 
project and a realwnably firm cost est:Lmates have been completed; and 
(4) the loan agreement will provide fo~ UoS. approval of the procurement 
contract terms and selection of firmo 
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III. Economic Analysis 

A. Agriculture and the Sudanese Economy 

1. General Agriculture Situation 

SudaJl,the largest country in Africa, has an area of 
2.5 million KM: (600 million fed or 623 million acres) and a popula
tion of 15.7 million. With almost 40% of GDP, 80%=90% of total 
employment and 95% of exports in thqa agriculture sector, agricultural 
development io essential to Sudan's economic growth. 

Half of the Sudan is desert or swamp, unsuitable for 
agriculture. '11:.e remaining land is spar~ely populated due to limited 
year-rcunci water supply and is used almost entirely by semi~nomadic 
tribesmen or subsistence farmers. Only about 3% of Sudan's total 
area is cultivated, about 17 million acres. Approximately 25% of 
the crop land is irrigated producing about 50% of agriculture 
produc tion. 

Present GOS policy is aimed at broadening the economic 
base by increasing the area under irrigation and by diversifying 
agricultural production. Crop diversification is still in the 
planning stage while the irrigation area has been greatly expanded 
and could be increased even further. During the last five years, 
the area under crops has expanded 3.7% a year, greatly supporting the 
annual 4.6% growth in crop produc tion. Agricul ture grm~th has been 
almost double the rate of population gro'Hth. 

2. .Agriculture Resource Base 

Sudan is presently using only about half of its annual 
water allocatiJn under the 1959 Egypt/Sudan Nile Water Agreement. The 
Roseires Dam, t-lhich was completed in 1966, ,"as des:tgned t-lith reserve 
capacity of 650,000 acre feet of water. The marginsl cost of using 
this water is almost zero. The climate and soil of the Rahad area 
are ideal for irrigated agriculture. The Blue N114~ and Rahad river 
waters have a low salt content and th~ clay soil in the project area 
does not easily waterlog or turn alkaline. The IBRD estimatas that a 
cropping intensity of 100%, with no leaching, could be carried out 
for more than 100 years before the land would deteriorate from 
alkaliaation. 
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Sudan does not have eitlwr severe population pressures 
or an unemploYnlent pt'obl~o There :le. ~ome unej'ilployment, but 
during peak agriculture seasons there is a labor shortage. Sudan's 
intensive development of irrigated agriculture requires a large labor 
force. The local population in the RELhad area, is now in non
intensive suboistence agriculture; this underutilized labor force 
comprises a poaitive asset to the Rahmd project. 

'fhe labor shortage at pEl\ak harvest timjas requires some 
mechanization for land preparation, planting and crop protectiop. 
Even with mechanization the project w:Ul require 90 p OOO hired laborers 
in the peak ~eason. The income benefits for the fan~ers and laborers 
'{';ill be substantial. Each farm family will earn $575-$690 a year, 
t'&JO to three times the average income in the area nm17. 

B. Economic Benefits and Coats 

The Ban~<.' B estimates on Rahad D 't>lhich take into consideration 
the cost/benefit experience of Gezira and other succes~ful schemes, 
indicate that the project will generate annual foreign exchange 
earnings of $~2 million gross or $27 million net; a very substantial 
return for an $89 million investment. The project l~:f.ll generate 
income four years after the start of construction and maximum benefits 
after ten years. 

Rahad viII tap Sudan's most valuable, but still under-utilized, 
natural resources -- Nile waters and arable land = while imp~oving 
productivity, income and the general living conditi011ls of a large 
number of impoverished families who presently eke out a subsistence 
living. Income for the 16,000 farm families in the project area tl1ill 
be $575-$690 pE!r year, two to three times present family income. The 
project will alGo provide seasonal employment for 90 9 000 laborers and will 
create 2,300 full time jobs (1000 unskilled) with the Rahad corporation. 
The project 'tv!11 provide productive utilization for l·mI's construction 
equipment rewaining from previous irrigation projects and for equipment 
which the GOS purchased for Rahad with its own resources. The alterna= 
tlva uses fo~ this equipment and the lllrge number of workers and 
farmers is extr~mely limited. The land to be irrigated is a spar3ely 
populated, semj~de8ert~bush area produ(!ing little income now. 

The IBRD's analysis of economic costs and benefits (see 
Annex VI) yields an economic rate of rE~turn of 15%. The future Horld 
market price of ~otton will have the gl~Qatest effects on the rate of 
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return. Even under the most adverse conditions =.= low cotton priceo, 
increased capital costB p delays in project completion and reduced 
yields -- the rate of return would only drop to 10% == Qtill adequate 
to justify th~ project. If all factors are most favorable, the 
rate of return climbs to 18%. t'le think the IBRD has properly 
weighed the rests and benefits and a 15% rate of return justifies 
the investment. 

1. The Rah~d Corporation 

The Rahad Corporation, an independent corporation ~.,yhich 
will be respo\:\sible for the project ~ is modeled on the successful 
Sudan Gezira B(,::~~d. The Rahad Corporation is gov~~rned by a council 
consisting of the managing directors or chairman 9 and 12 other member~ 
r\~pre8enting (,.overnment ministries, provincial gover'l1il1ant§, other 
government organization, and the tenants. Eltperience has shmffi that 
such a semi~autonomoUB set~up provides an effective means to 
coordinate activities of different ministries while giving the 
corporation the fle:ldbility and incentives Hhich are lacking in the 
normal departr..lel'.tal structure of a tradi tiona1 government udnistry 0 

Yne Hahad Council is respon6ible to the GaS Council 
of Hinisters through the Minister of Agriculture "'ho sits on the 
Rahad Council. The act establishing the Rahad Corporation Has signed 
by President Nimairi on April 22, 1972. 

The Managing Director is responsible for opel."ation of the 
proj eCL ass lsteri by t,,]O deputy managers p one for administration and 
the other for agriculture. In order to control the project area, it 
will be divided into three groups of l03 p OOO acres, which are further 
divided iuto three blocks each, The group staffs are responsible to 
the Th:>puty HanaE;er Agriculture. Each group Hill be Bupel."vised by a 
Group Inspector and each block Hill be supervised by a Block Inspector. 
The village. coun::::Us vIill be represented by Safilad~~ (I~68) selected by 
the Block Inspec tor on recoriilliendation of the vill<Jtge councils. Agaill, 
this project organization is patterned after the 8uccessfu~ Gezira 
scheme. The IBRD wiLi. require approval of the HB'i;~\I~g:lng Director~ the 
two Deputy ~bnagers, adn the appo~ntment of other key personnel as a 
condition of its loan. The IBRD Hill also requirG! an approved training 
program for the prcject staff. 
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3. Ra.had Corporation!Tena.nsy Relationsh:!:.E. 

~e Rahad Corporation has full powerl; to issue tenancies, 
control use of the land, provide a full range of services including 
land leveling, planting of crops and harveating of. groundnuta, and 
establishing C1 land a·,.d water charge for the tenanto to reimburse the 
Corporation for its services. The tenancy agreem4mt t-1ill require the 
tenant to gro,v only approved crops and in the Corporation' a approved 
rotation. Initially, this pattern will be cotton; groundnuts: cotton: 
gr.oundnuts: cot ton: fallmJ. The IBRD and GOS have ('.arried out 
detailed studie~ of the agricultural patterns and projected yields 
and have determined the above patterns and crops to be the moat 
advantageous. The holding will include a sMall ruaount of land for. 
fruits, vegetahles and livestock. Each holding (about 24 acres) 
should be within 5 l~ of the family housing site. The tenants will 
turn over prescribed crops to the Corporation, which will market them 
on behalf of the tenants to gain marketing economies of scale. The 
tenants will market fruita, vegetables» and livestoc.k, and the 
Corporation will make available advisory aerviceso 

l'he farmers in each irrigation schemE~ are by definition 
"tenants II b· .. .t they have long=term tenancy rights making them the 
equivalent of landowners. They receive advice, services and support 
from the board but thGY must hire their O~nl labor and manage their 
O'illa farm. There haG been a steady proceas of dev()lution or 
decentralization initiated by the Gezira and other boards to stimulate 
agricultur e and civic responsibility in each vill~tge couftcil and by 
each individual farmer, 
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IV. Financial Ane1ysis 

A. Financial Requirements 

The A.I.D. project has a total financial requirement of $11.65 
$11 million in foreign exchange costs and $0.65 million in local costs. 
The breakdmm of fcreign exchange items to be financed under the A.I.D. 
project is given in Section'II D above. 

T0tal coSt6 for the entire HB.had irrigation project are $89.0 
million. The forei~n exchange compone:nt is $61 mill:f.on and the local cost 
component is $28.0 million. In addition, $26.29 million of local taxes, 
duties and surcharges \'1111 be incurred by the project. The table belm·] 
shows the major cost categories for the Rahad project broken dO~nl into their 
foreign exchange and local cost compon.ents: 

TOTAL RAHAD IRRIGATION PROJECT 

Irrigatiou 'Wonzs * 
B~ildings, Services, Utilities 
Transmission Lines 
Agricultural Equipment and Vehicles* 
Processing ana Stocage,* Light RR 
Public Health 
Sett~(ments Seeds and Research 
Administration and Overhead 
Consultants 

Conting':-l1cy 

Duties and SurchargEs 

Foreign 
Exchanae 

24.00 
5.90 
1.10 
7.50 
7.72 
1.67 
1.12 

.32 
2.44 

51. 77 
9.23 

61.00 

($Mi11ions) 
Local Total 
Cost Cost 
--~ 

11.38 35.38 
S.38 11.28 

.43 l.S3 
1.02 8.52 
2.'27 9.99 
.5~ 2.21 

1. 70 2.82 
1.26 1.58 

.29 2.73 
--~ 

24.27 76.04 
3.73 12.96 ---

28.00 89.00 

26.29 26.29 

*T11e equipmerlt ~ .. :. u ~ lS financing is included under the categories of 
irrigation works, vehicles, and processing and storage. 

B. Financial [lan 

The A.I.;). component of the Rahad project is; as follm·]s: 

($Hil1ions) 
Foreign Exchan~ Local Costs 

A. LD. 11.0 (100%) 

GOS .65 (lOO%~ 
11. 0 (94%) .65 (6%) 

Total 

11.0 

.65 
11.65 

Costs 

(94%) 

(6%) 
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The total Rahad Project fi.nancing plan is as follm!ls: 

Donur 

IDA 

A.LD. 

Kuwait Develop~ent Fund 

GOS 

($l>fill ione) 
Fore.!.1ill.J~x.chanK! Local Cos! 

l~O. 0 (66%) 

11.0 (18'70) 

lLO.O (16%) 

61. 0 (69%) 

28.0 (100%) 

28.0 (31%) 

Total Cost 
=~ 

40.0 (45%) 

1.1. 0 (12%) 

lC.O (ll%) 

19. O.J3tf%l 

89. 0 (lO")~'") 

A. I. J. will finance foreign exchange costs of speciflcd tLRChinp.L'Y 

and equipment and related services from code 941 countries. Because the 
items to be £~_nanced are sophisticated machinery and equipment, A.I.D. 
expects that alJ. procurement will be from the U.S. A.I.!;. \<:ill fiuE.nc:e 
the services of a consultant for proc1lrement of the A.I.D. L.1.1aJlf'ed -{.temr. 
The IDA and K.lt,.Jait Development Fund '''ill finance the rema~n(;eI' C'f tae 
foreign exchange costs. The GOS will finance all local costs or the 
project. The GCS will also be responsible for the $16.9 mill~,,1\ in 
ciuties and surcharges in addition to its contribution of $28 million f~r 
the local costs. 

The tenus of the A. I.D. loan will be: rE!payment: in forty yea1s ~ 
including a ten-year grace period for principal repayments; interest at 
2% per year cluri~g the grace period and 3% thereafte~; and ~epayment i~ 

U. S. dC'llal"s. Th~ IDA loan terms call for repaymE!t1t iu fifty ye,Htl. 
J.nc.lu<l lng n L."ln-year 6race period for prinCipal repayment~. 9 a"ld a year~y 
ccedit fee of 3 1 4% for the life of the loan. The KU'Jrait Development Fund 
h2S not f:i.nahzF.;d the terms of its loan to the GOS.· HU\,"f'ver 9 in early 
11)72 the «DF rnC;~;2 a loan to the GOS at terms of: repayment in t'-lenty
~i~~ years. inc~Juing a five-year grace period and interest rate of 
2-1/2%. 1be KDF loan for the Rahad project should be on zimilar terms. 

~. Av.a~-1.ab.lli ty of Other Donor Financing 

A3 noted above, the IBRD has studied the Ra.lvtd proj~ct 
extensively f.:h" the last seven years to determine the best means to 
utilize the irri~ation potential of the Roseires Dam. In 1972, after 
much refinement, the Bank designed a projE'ct l·lhich met their. technical 
and economic criteria. The project was too large, $89 million, for any 
one donor to finc'1ce but it had discrete sub=activities "Thiel! could be 
financed by a nu~ber of donors. 
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At the September 1972 Worlri Bank meeting, the Bank held 
a special sess~.on ~'lith Germany, Italy, the United Kingdom, Kutolait, 
Japan and th~ U.S. to review the Rahad proposal. The Bank stated 
that it planned to provide a maximum of $25 millicm and asked the 
other donors to supply the remaining $31 million =- total foreign 
exchange costs -- $56 millio~ the estimated foreign exchange costs 
at that time. 

The project entailed a comprehensive irrigation works 
which had to be constructed in its entirety. A total financing 
package needed to be lined up before construction could proceed. In 
addition the f~nancing package had to be lined up before the end of 
CY 1972 -in order to avoid miSSing the next construction season. 
A number of c0untries were interested in the project g but only the 
U.S. and the K~wait Development Fund were prepared at that time to 
indl,cate a fir.ancial_c.Qmmi~ntJl AQI~:DJs ~lming~o_ f:{.l!an~.~.!JLto_ 
$11 million and the Ku~qa!.t Development Fund hlA~ pledged $10 million 
with a possib:e increA'_ to $11 million. After the B~rut determined 
that no other (lonor fin&1cing would be (!vli!:U.able, the Bank agreed to 
increase its Cnaneing by $15 mil1i,on up to a madd.mum of $40 million. 

D. Export.:.- Import Bank Clearance 

The Export-Import Ban!,: Board of Directors reviewed the 
project on JaT,ua:::-y ; 1973 and determined that it ,·ms not suitable 
for Ex-1m finapci.nlS' 

1. :n')<lncial Position of COS Through 1971 

d. Public Sector Finances 

The Sudanese public sector greatly expanded after the 
large sealL na t .Lelna l::Lzad.ons in 1970. The public sector nOH accounts 
for ·.ipproximately 55% of gross output. This large public sector 
expansion accelerated aD already deteriorating trend of budget deficits 
an2 stagnatin~ development expenditures. 

Cen.tral Government revenues almost doubled bettveen 
FY 196"1 and FI 1971, rising from about 18 percent to more than 26 pE:T= 
cent of gross domestic product. As the IMP has noted, such a large 
revenue increase is a major achievement for any country. HOl-lever, 
counter-balan~ing this rise in revenues was an almost equal increase in 
current expendit\lres. 



A major problem has been deficits of government 
bodies and Berni-autonomous corporations which increased from 
~s 4.7 million in FY 1967 to bS 18.5 million in FY 1971 (see 
Table ). With only a marginal rise in the current account surplus 
and large defid.ts from Government corporatil)ns, there was little 
revenue available for the development budget. Development 
expenditures Here ~S 17.8 million in FY 1967 and only i:.S 18.8 miL\.ion 
in FY 1971; a very minimal increase. 

~. Debt Service"'nd Foreign Exchange 

From 1968 to 1971 external debt outstanding 
increased 39% fro~ $213 million to $296 million and yearly debt 
service tripled from $13 million to $39 million (see ANNEX V ). Of 
the outstanding d!bt, 15% had an original maturity of five years cr 
let.is and 19/~ h2d an original maturity of ten year!> or less. 

Even with Sudan's steady grol-lth in export earnings, 
3 large blli1d-·;;p of debt r:arrying stiff tet"lllS increased the debt 
service ratic from 5.7% in 196tl to 13.1% in 1971. During the same 
period) net foreign exchange reserves declined from plus $6 million 
to minus $62 milLion. lID' drawings and short=tenn commercial 
borrowings were all that kept Sudan liquid. 

2. Eu~~re Financial Prospects 

TLe preser1t financial situation is extremely tight but 
GOS fi.nan('i~:_.l reforms and the basic economic potential of the country 
are good. 'i~hcr~ is '2onsiderab1e unused potential in the country -
agriculture and water resources -- for an expansion of both rainfed 
and irrigated r·a.nning. In addition, livestock products and minerals 
(chrome, iron ore and copper) have yet to be developed. ~lith proper 
e~onomlC po]ic~es3 Sudan's long-run growth prospects are good. 

T!-IE: Niumiri Government has moved a'tvay from an ideologically 
oriented ;)a'~i.\.mRli8tic policy to a more pragmatic attitude ~vith 
emphc:w is on ['. mi:Y.ed economy. The Horld Bank juagP9 Sudan' s 10ng~run 
pros pee ts as gOi.d snd if> providing financing for a number of proj ects . 
The 1MI' has pro'Jided 0 tand~by cr edits ($35Jmilliou) to support the GOS 
stabilization pr~~ram. 

m1en in full prociuction the Rahad project will generate 
$27 million a year in foreign exchange earnings over the foreseeable 
future. These revenues ~vill clearly service the Rahad loan obligations 
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of the IBRD, Kuwait Development Fund and A.I.D. In addition, the 
long-run growth prospects for the economy as a whol~ give reasonable 
prospects for repayment. 

V. Other Considerations 

A. Impact on the U.S. Economy 

This loan will result in the procurement of approximately 
$11 million in equipment, materials and services, all of which are 
expected to be purchased in the U.S. It is also anticipated that U.S. 
exports will benefit from follow-on purchases by the Sudanese of 
replacement and spare parts. 

B. Cotton Production 

SuJan specializes in the production of long and extra long 
srapl~ (ELS) cotton. It also produces medium long (Acala) and 
short st~Dle COLtons. In 1970/71, Sudan's cotton productirnl totalled 
~.3 million ba12s, of whicl) 1.1 million was long and extra long, 
189,000 Acala and 2B.GOO short staple. All of the short staple and 
part of the Acnla proc\uction (59% in 1971) is consumed domestically; 
most of the long staple is exported. 

Cotton production in the Rahad project will be of the Acala 
variety exclusively, with production at full development (1980) expected 
to be approxirnate:v 220,000 bales per year. This emphasis on Aea1a 
type cotton represe.Lt-s an effort to diversify since medium long 
cotton has been less affected by competition from man-made fibers and 
the technology of improved spinning machinery than have the longer 
varieties. 

This prujec[ 1s not expected to result i.n any increase in 
cotton cxpor~s to the U.s. In the first 9 months of 1972, for example, 
Sudan expol""t<2d unly 6,000 bales to the U.S. compared with 8,000 bales 
the year before. All of this was long/extra long staple; the Rahad 
project (.Jill prouuce medium long, none of which is scheduled for 
export to the C.S. 

~ew production of medium long cotton will, however, 
make Sudan more competitive with U.S. exports, but only to a very 
minor degree. A portion of the 220,000 bales of Acala to be produced 
by 1980 will be consumed domestically, but even assuming that the 
entire amount is exported, the impact on the world market would be 
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insignifi~ant: less than a 2% increase in world exports if measured 
against the 19','1/72 level of approximately 18 million bales and less 
than a one percent increase if measu1.'ed against the USDA's 1980 estimate 
of 23 million bales. While the Sudan has recently, with some degree 
of success, attempted to shift its markets more toward free world 
countries, pa~ticularly Western Europe, the relative insignificance of 
the Rahad voiume, as noted above, indicates that th~ Rahad project 
will have little measurable impact on U.S. exports of cotton. 

2. Ass~sting Production of a Surplus Non-Food Crop 

Substantial intentional cutbacks in U.S. cotton acreage 
and low yields in the United States and other key producing countries 
in 1970/71 reMulted in short supplies and the highest prices in nearly 
20 years. It appears that cotton is not now in world surplus. The 
incentive or higher prices combined with more favorable g~owing 
conditions is serving to ease the tight supply situation, with cotton 
p-roduction increasing by more than 2.5 million bales in 1971/72. An 
increase of similar maguitude is projected by USDA in 1972/73. By 
1980 when the Ri:ihad project is scheduled to reach full production~ the 
World Bank is projecting that the cotton market will have returned to a 
marginal 5%-7~~ £"urp::'u.s situation. USDA in its publication "Horld 
Demand Prospects for Cotton in 1980" projects a range of 67 to 69 million 
baJes for supp~y and demand. With demand at the lower figure and 
supply at the h~,gher figure, a 3% surplus is possible using USDA 
projections; Gf cou~se the opposite might be the case. 

v.rnle this project would indeed be assisting in the pro
duction of a non~food commodity which ma.y possibly experience a 
surplus rnarv.et over the next decade, it seems clear that the relatively 
small volume of cou:on from the Rahad project will have little affect 
on world suppl} one way or the other. 

Cne additional factor to be noted is that production in 
t~is pruject ~lil not be limited to cotton: two new food crops, 
groundnuts and ?egetables, will also be introduced to the area 
grootidnuts for E.xport and vegetables for domestic consumption. 

C. f~coloaL ar:.~_Kublic Health 

The project will have a significant impact on the ecology of 
the region, p8~ticular1y on health. The greatest problems are malaria 
and bilharzia (schistosomiasis) which may increase as a result of this 
project. 
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1. Malaria 

Mblaria control measures are well understood in the Sudan 
and aerial spraying of crops has been the general practice. Sudan's 
mosquitoes have developed a very high resistance to common insecticides 
as a result of long exposure to low dosages from drifting residues. 
Therefore, cuntrol measures will concentrate on potential breeding 
grounds with treatment by larvicidal oils. The World bank believecl 
this is practlc~l and has included financing of larvicides for the 
project duriIlg the four-year construction period. Mosquito control 
will continue after the construction is completed. 

2. Bilharz:!.a 

SILrveys in the Sudan have shown that bilharzia in non
irrigated areas has infected 7%-8% of the population, while in 
irrigated arp.as it has infected as much as 62%-100% of the population. 
The main method of controlling the disease is by elimination or 
reduc~ion of the snail population, the alternate host of the bilharzia 
~arasite, throu3h treatment of the irrigation water with molluscicides. 
Copper sUlfate is the only mo11uscicide now in routine use in the 
Sudan. Oth(~r synthetic molluscicides, however, are being used 
experimentally. For example, results to date wfth Frescon, an organic 
1,1011uscicide pr'Jducr::d by Shell Chemical, have indicated that effective 
control may ~)e sttainable with only three applications per year at 
minimal cost. Public health and hygiene measures along with hospital 
and (' lini cal < aci}·a ies will also be required. These control and 
treatment rr.eaSlJl"0:S which ~re included in the proj4:ct are estimated to 
cost as fo11cws: 

VilL.cge T,vatec fupplies 

Materia::' 
Construc:: :LC,:l 

Inventory of Chemirals* 

Vehicles 

'1'o..:a1 

FX 

$ 660 
30 

230 

605 

145 

$1,670 

*Includes larvicides for Malaria control 

($000) 
Local 

$ 56 
258 

170 

14 

42 

$540 

Total 

$ 716 
288 

400 

619 

187 

$2,210 
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3. Effect on Migratorr Game 

Th~ Dinder Game Park is located approximately 120 km south 
of the project area. The present site of the main supply canal should 
pose no threat to migratory wildlife. Water from the project area, 
which could c·mtain pullutants, does not flovl into the park. 

4. ]nsecticide Spraying 

Cotton would not be profitable in the Sudan without 
chemical pest control. The Bank study recognizes the risks to health 
but concludes ~hat adequate safeguards are in effect to protect the 
local inhabitants and to prevent insecticide pollution of the yivers. 

A n"Jre detailed analysts of the ecological impact of this 
project is contained in Annex VIII. 

5. Cul1clusion 

TI-,e D2nk' s appraisa:~ of the proj ec t clearly recognizes 
that irrigation "ill significantly increase the incidence of malaria 
and schistosomiasis if proper controls and health measures are fi.~ 
ins ti tuted. jlf ter examining the problems itlVO Ived, the Uleasures 
required to control the spread of disease and the experience and 
capability of t~1e Sudanese, the Bank has concluded that it will be 
possible to estc,blish an effective control program for malaria and 
schistosomiasis. As a further assurance in this regard, the Bank will 
ask the Goverrmient of Sudan to sub:nit, prior to completion of construc
tion, a satisrac_ury program for control and treatment of these 
diseases. P1:2Pd T c':ticn of this program will require further intensive 
analysis of the seA' of the problems involved and evaluation of 
alternative solutj~ns available as well as definitive understandings 
within the government dS to responsibility for financing recurring 
CdstS ot cOHtrel and for implementation. 

A.l.n. is sati3fied that the ecological impact of this 
proj2c' has be~~ adequately recognized by the Bank and that the GOS 
is interested ir and capable of establishing the required control pro
grams. A. LD. ,:,3 equally satisfied that the non-health aspects of 
the ecological impact have also been adequately considered ~y the Bank. 
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VI. Implementation 

A. Sch~dule 

Extremely high settlement rates have been achieved on previous 
irrigation schemes, averaging 98,000 acres a year from 1966 to 1971. 
The proposed ra~e for this project, 104,000 acres per year, is ambituous 
but still belo~ the peak of 141,000 acres achieved in 1967/68. 

The main supply canal will be completed 3 yeal's after the 
start of constr.uction. Settlement of farmers and the construction of 
the distributiotl system, housing and infrastructure will start in the 
third year. 

AnnE.x Table IX illustrates the World Bank's implementation 
schedule for the total Rahad Irrigation schemes. Excavation of the 
Supply Cana:L to/as scheduled to start in October 1972. The majority of 
equipment for excavation will be provided under this loan and is 
scheduled to arr1.ve in the Sudan by February 1974. The GOS t"ill use 
equipment already on hand to start part of the excavation, but 
probably .~ere viII be some slippage from the Bank's time table. 

The following is the estimated implementation schedule for 
the A.I.D. loan: 

Febru ':l ry 1973 

Febrd~l. J.y 1973 

FebruLir:i 1973 

11.1' r il ~ ~; 73 

Jun e 19'.73 

Septemb2r 1973 

Novembe:.· 1973 

December 1973 

Febru c,. ry 1974 

October 1974 

Loan Authori.zed 

i..oan Negotiated 

Loan Agreement Signed 

Advertisement for Procurement 
Services 

Cp 's met 

Selection of Procurement Advisor 

Contract for Procuremellt 
Services Signed 

Invitation for Bids (IFB) 

Award of Contracts for Equipment 

First Disbursement/Shipment 

Delivery of First Equipment in the Sudan 

Final Delivery of Equipment 
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B. Responsibility 

The GOS and the IBRD staff have developed the project to 
its present stage. Accordingly, A.I.D. will continue to rely upon 
the IBRD for 3::suring that the details of the total pr.:>ject are 
successfully carried out by the Rahad Corporation and the GOS. A.I.D. 
will work OU: with the lBRD, I<DF, and GOS the reporting requirements 
80 that the GOS will be able to prepare one report for all donors. 

TIle A.I.D. loan includes financing for a firm to provide 
procurement se::vices for the A. I. D.-financed equipment. The firm will 
assist the COS in preparation of specifications, evaluating bids, 
and monitoring delivery to Sudan, including inspection prior to 
shipment. A.I.D. staff will approve the tender documents and awards 
for the A.I.D.-financed equipment. On a periodic basis, A.I.D. will 
monitor the utilization of equipment financed by the A.I.D. loan but 
the major b:wuen of project monitoring wi~_l rest with the IBRD as 
explained above. 

The IDA and KDF loans will finance the contracting work 
undEr international r..ompetitive bJdding procedures. The Ministry of 
Trrie:,l.tion ("MOl) staff will carry out with its own staff land leveling, 
water supp2./ c&.nals, and the distribution system. The MOl already 
has 5~OO(j peGI'l.,,, on its staff to carry out this work. The IBRD 
appraisai concl~Je8 this staff has the capability to carry out this 
work and it 1& )resently available to do so. The design will be 
approved bv the IBRD financing engineering consultant which will also 
monitor paymencs. 
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ALTERNATIVE TECHNICAL APPROACHES CONSIDERED ~OR THE 
.R.AlW) ,.l.RRlGATT~Qi PRQJ&CI. 

1. The 1968/70 Gravity Scheme 

ANNEX II 
Pg.l of 3 

The cons ... lltants submitted two interim reports and a final report 
describing four alternative dt':sign@ for the Rahad Project. All of these 
designl!J made USl~ of the flow of the Rl!lhad river~ but h.clud.ed a supply canal 
from the Rnseires Dam on the alue Nile. The designs fell into nlO groups -
those in wh:i.ch OLe main canal s-:n:ved both phases of the project, and those 
in Mlich each phaae wac served by a separate canal. Each group was subdivided 
into designs wh:tch did or did not provide a gravity supply to the existing 
pump schemes in th~ GU1'I.eid arem to the north of the project. 

l.he cons~~ltf.lnts worked out detailed proposals for the alternative 
designs which alloved comparisons to be made. At 1970 prices, the combined 
cost of Stages I '3.nd n served by two separate canalE! was approximately 
fSd 6509 rrdllion and the cost per fed about f.Sd 80.52. The one-canal design 
cost slightly more - LSd 66.4 million - but the canal commanded an additional 
46,000 fed, restiltiE,£;t'l. a lower cost per fed - lESd 76.80. However, the land 
W'O<..dd be brought i.ute. cu:tivation at a rather slower rate than the one-canal 
design and there {vas practically no difference between t1:te estimated benefit/ 
cost ratios or ra'Ces of :.:.'eturn of the alternative designs. 

'the Bank therefore accevted the gravity, two-canal deSign, and the 
project considered Juring the 1967 and 1970 appraisals consisted of:-

~.ta~ I. 1:10,000 fed, f.ed by gravity by a 190 kIn long, 
150 mVr;ec capacity, supply canal from Roseires. From the 
supply canal, water would flow down the Rahad channel to 
a barrage where it "rould be diverted into n 163 km main 
canal with a capacity of 14G m3/sec in the head reach. 
This atdge would be completed in six years and benefits 
would begin in the fifth year. 

Stage II. 410,000 fed, fed by gravity by a second 150 m3/sec 
supply cartal. T.-later would be siphoned uIldE~r the Rahad to a 
200 kIn ma.in canal, also with a head~reach capacity of 140 m3/seco 
This stage would be completed in a further six years with 
benefits 8.ccrui.ng from the fifth year. 

In 1970, the total cost of Stage I tvas estimated at LSd 38 million 
(US$109 million) with a foreign exchange component of 60%. The economic rate 
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of return (ERR) 't<1as ee-timdted at 12%: while a combination of adverse 
circumstances might have reduced the ERR to 7%, the appratsal report concluded 
that the most likely reuge was 10-14%. Because the cost of the supply canal 
and barrage t.1Ould not be much affected by changes in the irrigated area, it 
was not possible to reduce markedly the size or cost of Stage I. Equally, it 
was not possible to devise an acceptable financial plau which would divide 
Stage I into two selt-sufficient tranches. Since the cost of the gravity 
scheme was formidable in relation to Sudan's resources, MOr engineers began 
in 1970 to study alternative designs which would be supplied by p~mping from 
the Blue Nile. The rationale was that (a) power for pumping would be 
generated by release of the Hater needed for Rahad through the netvly-installed 
generators at Roseires dam, and (b) the pumps and supply canal could be sited 
so that the supply car.zl would be shorter and the irrigated area smaller. 

2. The 1971 rump Sche:,ue (Pre8ent Scheme) 

Several diff~rent proposals were evolved and reviewed and in 
Septemberi 971 Governtl1(;nt submit: ted to th~ ABsoci . .1t.i.on an outline of a 
project comprising:-

Sta1l.~_~.f 300,000 fed, supplied through an i3t,\ km 105 m3/sec 
canal from iJ pumping at",tion at Mt'!ina un the Blue Nile. 
'Yhe station vlOuld have 13 electric pumps, supplying a total 
of 105 m3/sec against 10 m head, drawing power from the 
Rcseires hY:\i'o-·~le(:tric plant. From the supply canal water 
ltlould pass D.I x iC:.lometers down the Rahad channel before 
being diveru,c b~/ a barrage into a main canal with a capacity 
of 100 rn3 / St.::_ iT) the I:ead reach. This stage would b2 completed 
in five years and benefits would begin in the fourth year . 

. Sta~_~_, 520.000 fed, fed by gravity by a 190 km 190 m3/sec canal 
froro Roa;~L. or,. Wa ter \Jou~.d be siphoned under the Rahad to a main 
canal, constructe(j on the same line as that for the gravity scheme, 
but wi. th ar. i!1itial capacity of 180 m31 sec. This stage would be 
completeJ in a f~rther seven years with benefits accruing from 
the fifth YU!T. 

This propoiHd .. , 'Cogether with proposals for agricultural management, 
formed the basta of \..hs p:cesent appraitdl. HmITever. before accepting it, the 
Association made a detailed comparison ',f the economic viability of the 
[:cavity and pump <11 tet'nati ves. Analyses \o1e1'e based on 1970 costs, prices 9 

yields and management. proposals and thl;! figures in the fol10\'"ling extract from 
d!e report of the :StudY' therefore differ in detail from the final figures 
given in this appraisal rcport:-

" .... Benefit c09t analyses indicate that the margin of difference 
between the gravity and pump schemes is sma,11 enough that the 
choice bet\<Jeen them can be made on other criteria. 
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On the batJlS of our cost estill'lates, and considering the 
Roseires Dam as a Bunk cost, the economic rate or return 
(ERR), of the gravity scheme i6 about 12%, or the same as 
that s!;l"wn in the 1970 appraisal report. With similar 
assumptions the ERR of the pun~ scheme is about 12.5% 
if Rahad flood water is used or 12% if all water is pumped. 
If only the first stages are considered. the pumping scheme 
has a slightly higher ERR, 13% as against 12% for Stage I 
of the grav:ixy scheme. 

The gravity e.r1d pump schemes have similar benefit/cost 
(B/C) ratins at discount rates of 8this 
remains true whether the Ble ratio is calculated on 
the basis of net benefits over investment costs or gross 
benefits over &i."OSS expendituTc~o At di.scount rates of 8%~ 
i 5%) th~· pj.;'egent value of {Let benefi t.s from the pmnp scheme 
exce~do thnf.lf.' h,:Hll the gravi ty scheme by about tSd 2 million. 

If only the r,:.tst stages Rrf~ c:\)nsid,'_~:ed, t:he present val~e of 
net bE:!uefl t!' frOID the hcuvity tichem,-, '2:{ceecis those of the pump 
fK.hemes by l~.d 2.8 m1.1Hon at a:v, diGc.ount t";l te, Hmo/ever, at 
H.i% and 'j I.:'~ diRCCll.!nt ;'8.tes. ~.m,1ch ~,lDprc"d.rfl.[ttl r~ore closely to 
the ()pportL:.lty coat of cap1.tal ill the Sudan, the position is 
revel"sed: tl-J.': present value of net benefi ts from Stage I of 
the pu,np SCbe:i!le exceeds those of Stage I (It the gravity scheme 
'Loy <",bout 1~S J 1 million at 10%; and about tsd 3 million at 12%. 
At ))% disc.:"mt rate~ the gap H1dens to {'.3d 5 million. 

Varying ('\Il" ,:.l<,lumptir-';;lH a1 ten~d the magnitude but not the 
direr~ tion tH d"i,ffe.T,ence:;;; ;:he pump scheme gave values equal to 
or lu gh.::r tr.8X1 rhos0:of o;h-" g ,:'H vi t.:y scheme. Similarly. apart 
frum';he e:. >'pti,on >:1Oti.:d :ll: the previ.ous paragrarh (present 
va:L;:[~ (f "j'\cL herwb (,8 at 3% di,; _)unt) ~ the values for Stage I of 
trh;: pump [;,:hef'le wer ,,! hi.gher thh"l those of Stage I of the gravity 
S( hem(~. 



Preliminaries 

Irrigation Works 

Supply canal, pumping station 
and barrage 

Distribution, drainage, roads 
Materials 
MOl Equipment 
Equipment and vehicles 

SUBTOTAL 

RAHAD I~ION PROJECT 

DETAlLE:n COST ESTIMATES 
( OOO~ of Dol1ar~) 

FOREIGN LOCAL 

30 370 

10,122 3,460 
5,520 6,920 

400 30 
3,530 150 
4,398 450 
~.~ 

24,000 11,380 

Buildings. se~vices and utilities 5,900 5,380 

Transmission lines 

Agricult~ral~~iPme~t and vehicles 

Ginneries and ~arehous(~~ 

Decorticator::, 

Light Railway 

SUBTOTAL 

Adm1 n1 s tr at ion 4..Q.~.;.,j?Y:: r~1 ead 

C:onsul t ants 

SUBTOTAL 
Contingenc.Y. 

physical 
price esc a lation 

SUBTOTAL 

TOTAL ('01/0 duties) 
Surcharges 
Duties 

Total Surcharges and Duties 

1,100 

7~50() 

3,591 

571 

3 ... 561 

22,223 

1,670 

1,120 

320 

2,440 

5,S50 

i+,510 
3 8 500 

, ~, 230 
---
6 . 1~ . .;lk . 

"'" 

430 

1,020 

1,178 

86 

1-.1.006 

9,100 

540 

1,700 

1,260 

290 

3,790 

2,020 
1.710 
3!730 

28~000 
"9,190 

16,500 

76,290 

ANNEX III A 

TOTAL 

400 

._13,582 
12,440 

430 
3,680 
4,84.a------

35,380 

11,280 

1,330 

8,520 

4,769 

657 

i+,5 6 'Z. 

31,323 

2,210 

2,820 

l,58C 

2.730 

9,340 

6,530 
5 1 2lG 

12 1 960 
-a 

8.900 
.-.-& 

-g-;790 
16.500 

26,290 
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DETAILED COST ESTIMATE - A.I.D. PORTION, RAHAD PROJECT 

A. Construction Veldcles and EquiJ2ment 

1. Vehicles 

2. 

a. 
b. 
c. 
d. 
e. 

4-wd drive Pick-up 
5-ton Truck, chassis 
7-ton Dump Truck 
1,000 g~l. Tanker 
50 ... 60 tOll Low-boy 
Truck 

Cons t.!uc_i:::;' on. Eq~ipme.E~ 

a. 380 HP Tractor, 
blade, gripper 

b .. 180 HP Tr-:3.ctor, 
b1ad.e 

c. Concrete Mixer 
d. Vibrator 
e. Steel RendL,g 

£-KlBchi!lE: 
f. Steel Cutting 

Saw 
g. B3ckhc':! 
n. Front ;,nrl Loader 
i. Nobile \Jnrkshop 
j. Engin~erlng 

E.quipment 

F.O.B. 

$ 3,250 
6,300 

12,600 
3,500 

26,000 

$105,600 

48,000 
7S0 
150 

300 

700 
30,000 
lS,OOO 
30,000 

20,000 

B. Agricu1tura) EquIpment and Vehiclr.~s 

a. Groundnt;t Combines 
b. Groundnut Digger

Shakers 

$ 6,500 

1,250 

CIF 

$ 3,900 
7,560 

15,100 
4,200 

31,200 

No. of 
Units 

40 
65 
10 
25 

5 

Sub-Total 

$126> 0',)0 10 

57,500 20 
900 30 
180 30 

360 4 

840 4 
36,000 4 
18,000 3 
36,000 3 

20,000 Lot 

Sub-Total 

$ 7,600 156 

1,SOO 156 

Sub-Total 

Total 

$ 156,000 
491,000 
151,000 
10S,000 

1S6,000 

$1,OS9,400 

$1,260,000 

1,150,000 
27,000 
4,500 

1,440 

3,360 
120,000 

4S,000 
108,000 

24,000 

$2,743,300 

$1,185,600 

234,000 

$1,419,600 
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No. of 
F.O.B. eIF Units Total 

2. Material T'L'ansports 

a. 4-wd Tipping 
Trai1er3 $ 2,400 $ 2,880 13 $ 37,440 

h. 4-wd Trlii1ers 2,000 2,400 10 24,000 
c. 1500 gal. Fuel 

Tanke:-:-s 3,500 4,200 10 42,000 
d. 1500 gal. Water 

Tankers 3,500 4,200 10 42,000 

Sub-Total $145,440 

3. Blading and I?eep Plm,ving 

a. 270 HP (;L'awler 
Tractor $67,500 $80,000 5 $400,000 

b. Heavy f1m.,!'; 5,000 6,000 5 30,000 
c. Nutgrsss Blades 6,000 7,200 5 36,000 

St:b-Total $466 s 000 

4. Maintenanc2 Equipment 

a. 270 HP CC8vler 
Tractors $67,500 $80,000 4 $320,000 

b. Ditchers 10,000 12,000 4 48,000 
c. Metor (.raders 30,000 36,000 4 144,000 
d. SC1:aper Blades 250 300 24 7,200 
e. 4-wd Drive 

Mechanic Trucks 11,500 14.000 8 112,000 

Sub-Total $631,200 

5. Land Leve11il'B 

a. Motor Gra-ier $30,000 $36,000 3 $108,000 
b. Offset ;)jsc 

Harrow 1,300 1,600 20 32,000 
c. Land P.l.anes 2,100 2,400 28 67,200 
d. Mobile Workshop -

Van Type 30,000 36,000 3 108,000 



ANNEX XII 

CAPITAL ASSISTANCE LOAN AUTHORIZATION 

Provided from: Development Loan Funds 
Sudan - Rahad Irrigation Project 

Pursuant to the authority vested in the Administrator of the Agency for 
International Development (hereinafter called "A.loD.") by the Foreign 
Assistance Act of 1961, as mnended, and the delegations of authority 
issued thereunder, I hereby autho~ize the establishment of a Loan 
pursuant to Part I, Chapter 2, Title I, the Development I~an Fund, to 
the Government of Sudan ("Borro~-1er"), of not to exceed Eleven' Million 
Dollars ('$ti~,OOOJOOO) to assist in financing the foreign eJrchange costs 
of equipment', machinery and related services to be used in the construction 
of the Rahad Irrigation Project in Sudan. This loan is subject to the 
following terms and conditions: 

10 Interest and Terms of Repaymento 

Borrower shall repay the Loan to A.I.D. in U.S. dollars within 
forty (40) years from the date of the first disbursement under 
the Loan, inc.luding a grace period of not to exceed ten (10) 
years. Borrower shall pay to A.I.D. interest at the rate of 
two percent (2%) per annum during the grace period and three 
percent (3%) per annum thereafter. 

2. Other Terms and Conditions. 

a. Commodities and services financed under the Loan shall be 
procured from the United States or other Code 941 Countries. 

b. The Loan shall be subject to such other terms and conditions 
as A.l-D. may deem advisable. 

=======-=====-----===--====-------~ 

Assistant Administrator for Africa 
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F.O.B. 

S. Land Levelling (Cont'd) 

e. 1500 gal. Water 
Tanker $ 3,500 

f. 1500 gaJ.. Fuel 
Tanker 3,500 

g. S-ton Tnd1er 2~000 

6. Lubricaticn - Shop_Equipment 

a. 4x4 Truck Mount 
Lub. Unit $10,000 

b. Central Repair 
Shop Eq'Jipment 50,000 

..., Vehicles I • 

s. 4-wd Drive 
Picku1?s $ 3~250 

b. 5-- ton Truck 
L'haesis 6,300 

CIF 

$ 4,200 

4,200 
2,400 

$12,000 

60,001) 

$3 p 900 

7,560 

(\ 

\tu~NEx III 
Pg. 3 Of :3 

No. of 
Units ---

3 

3 
3 

Sub-Total 

16 

Lot 

Sub-Total 

82 $ 

28 

Sub-Total $ 

Total 

$ 12,600 

12,600 
7,200 

$347,600 

$192,000 

60,000 

$252,000 

319,800 

211,680 

531,480 

TOTAL $7,596,020 



/ 
\ ANNEX III C 

RAHAD PROJECT CONSTRUCTION EQUIRMEN~ LIS~ 

tr. s .• SUDANESE AND WORLD BANK F~ANCING 
(DOLLARS) 

World Bank (IDA) Financing 

Yehic1e.s 
4~ wheel drive station wagon~ 

Farm EQuipmenJ:. 
65-75 hp tractors 
Four row planters 
Five bottom ridgers 
Disc plows 
Disc Harrows 
Ditchers 
Land Planes 

':-;1:0.<;3 R:I.dgers 
70 h.p. tractors 

~rop P-rotec tioq 

Sprayer attachments 
Hand Sprayers 

yehi<tles for ~.rojEc;:: 1:!~§.dgl1arters 

,+- wheel drive Station Wagons 

SUB-TOTAL 

A.I.D. Financed E~~en~ 

6@ $3,667 

336 @ 3,250 
350 @ 2,150 
280 @ 680 

65 @ 650 
58 @ 1, '+00 
16 @ 400 
24 @ 2,300 

30 @ 800 
54 @ 3,250 

15 @ 2,400 
1,000 @ 36 

14 @ 3,667 

$ 

$22,000 

1,092,000 
752,500 
190,400 
42,225 
81,200 
6,400 

55,200 

24,000 
175,500 

36,000 
36,000 

51,000 

2,564,425 

384,663 

2,949,088 

9,185,420 

TOTAL Construction Eq~ipm~nt and Machinery $ 12,134,508 

1/ This corresponds to total for Annexns 5 & 6 of IBRD Appraisal Report 

~ 

1.1 



r 

ANNEX IV 

.f..llli:fRAL GOyERNMENT 
CJj~NT ACCOUNT 

Current Revenue 

Current Expenditure 

Current Surplus 

OJ HER P~TOR 
DEFICIT ---

Cur.renl: Operations 
Surplus (I'r Deficit 

Net Expenditures of 
Government Corporatiuns 

CURRENT ACCOUNT DEFICIT 

DEVELOPMENT EXPENDITURES .---.. --... -~ 

TOTAL I~~FICIT 

FINAT\iCING OF <THE DEFICIT 
--~---.. 

Int~EP~1 
Domestic Bi)n:o-;'l1,ng 

External 
Gross Foreign Loans and 
Grants 

Errors and Omissions 

SUDAN 

CENTRAL GOVERNMENT FINANCES 
( In Millions of Sudanese f~undsl 

ACTUAL 
FY 1967 

85.0 

83.9 

+1.1 

-..-::!!d 

+'., I ~.4 

-7.1 

-3.6 

17.8 

-21.lt 

21.4 

15.0 

10.7 

-4.3 

ACTUAL 
E'Y 1970 

136.4 

134.3 

+ 2.1 

-16.3 

- 4.7 

-11.6 

~·14. 2 

17.2 

-31.4 

31.4 

22.6 

10.7 

-1.9 

ACTUAL 
FY 1971 

160.7 

156·2 

+ 4·.4 

_:18.5 

~lO.7 

- 7.8 

-14.1 

18.8 

-32.9 

32.9 

20.2 

12.7 

Source: IMF, Sudan Economic Survey of 3/14/72 

One Sudanese Pound (Sl:.) "" $2.87 

BUDGET 
FY 1972 

186.6 

172.3 ---_. 
+14.3 

- 6.5 

+ 5.2 

-11.7 

+ 7.8 

54.3 

-46.5 

46.5 

8.3 

38.2 



SUDAN 

DEBT AND DEBT SERVICE 
(MiUl~ns of $'8) 

External Debt 1/ 

Debt Service 1/ 

Export Earnig~ l/ 

Debt Service as % of 
of Export Earnings 

Forei,gn Exc,g.ange Reserves . '1/ 
Government 

Foreign Exchange Holaings 

Sudanese Commercia} Bsnk 
PX Liab1.J.j,ties 

I}[F Positi.on 

.hI For Year ending September 30 
2/ Fo~ Fiscal Year en1ing June 30 
3/ As of June 30 
'!i./ As of Novemb~r 1971 

19~~ 

213 

13 

227 

5.7% 

+59 

-14 

-39 

+ 6 
~= 

Sour(.I~: IMi~'\ Sudan Economic Survey of 3/14/72 

1969 

227 

19 

260 

7.31'0 

+39 

=15 

,·40 

-16 

ANNEX V 

1970 

266 

28 

284 

9.9% 

+39 

- 6 

-34 

- 1 

.!211. 

296 

39 

298 

13.1% 

=31 

-10 

=21 

-62 

-66 fl./ 

9 !;j 

-16 4/. 

-91 4/ 



SUDAN 

RAHAD IRRIGATION PROJECT 

, 
Economic Analysis* 

ANNEX VI 
Page 1 

1. The economic rate of return (ERR) has been calculated using export 
values of commodities delivered to Port Sudan (fob less port handling costs). 
These values a:t'e based 0'1.\ price projections cif EuropE~an ports, made by the 
Trade policies and Expor~ Projection's Division. less actual 1972 shipping 
costs. Export duties have not beeu deducted since the:;e are a part of the 
value to the national economy. The Sudanese government expects to export 
all of the production (except garden produce) fr0m the project. Project 
costs are net of :import duties snd surcharges, and Illithout price escalation. 
All costs are included up to the point of delivery to Port: Sudan. The 
following apecifi.c as§umptions 'llen~ flUlde (except where otherw:lse stated in 
the fH~ne1t:iv:f.ty anaJ.yrd.s): 

(a) 'rlw.t present production on pC>je.ct lands is small, con
sisting of only acattered subsistence agriculture, and is 
ad~qtmtely compensated for in the analysis by including 
all farm labor, including that of the tenants, in the 
cost of production. 

(b) That the off:lcial rate of exchange, fSd 1.00 = US$2.872, 
is appl:Lc:e,U .. e. 

(c) That one-thi L'd ;J:: the project lands can be settled and 
brought fnto production in the fourth year and an additional 
one-thinl each of the succeeding aw years. 

Cd) That: full projt:cL'."O yields loTill be attained for c(.tton in the 
eight year and for groundnuts in the tenth year. 

(c) That RlthaJ Ri\ll~r water will not be llvllilnhle to the project, 
that 1111 'Wut~r muet be pump~Hj from the Blue Nile. 

(f) That the project econom-1c li. fe will tw Ilt ] ('iiHt ')() yOllrn. 

(g) That all tax~B j surcharges, And .t::\~port and export duties 
are internal financial trausfert> find do not represent true 
economic costa. 

2. Under the above assumptions, the project would have an economic 
rate of return of 15.10%. The sensitiv:lty of the project to variations in the 
above assumptions was tested for those eonditions. which have the greater 

~~ SOURCE: IBRD Appraisal of the Rahad Irrigation Project, July 21, 1972. 



ANNEX VI 
Page 2 

possibility of occurrence. The project was relatively ilwensitive to most 
variations but was moderately sensitive to commodity price variations. How
ever, none of the variations tested resulted in an unacceptable ERR. The 
results of the sensitivity analysis are sho,~ in Table 1 of this Annex. 

3. The derivation of project benefits 1s shm--ln in Tables 2 to 6. 

4. The derivation of the economic construction coats, from the cost 
estimates, is shown in Table 7. 

5. The cost and benefit flO'\v8 p as shown in 'l'sb.laa 8, were used to 
derive the l'beat esttmate" economic rate of return, and served as the basis 
from which to vary in all sensitivity tests. 



Test 

Base -

1: 

3: 

5 : 

6: 

7: 

May 8, 1972 

SUDAN -
RAHAD IRllIGATION PROJECT 

l n="rn"'S' = 

~!~J,Y,;~ T~ 

!?e scrt12tio n 

No RGhad River water is available to the projeet ~ 

aJ.l ~vater is pumped from the Blue Nile - projeeted 
price~ (1980) and yields of cotton and groundnuts -
exch~~ge rate of ~Sd 1.00 = uS$2.872 ~ costs are with
out escalation - costs of Ministry of Irrigation equip~ 
ment and overhead included~ 

Same b.8 Base, except Rahad River water aBsumE~d avail
able - pumping costs are :tSd 320,000 per year less at 
full development ~ pump replacements are ~Sd 10,000 
per yea.r less 

Same as Base, except part of the costs of Roseires 
Dam are 1.ncluded as sunk costs. 

Shado-",- price locaJ. construction labor and all o&M 
labor at zero, and off~peak crop production labor at 
50%. 

Vary :-r;:>.::oices of commodities produced: 

A. Prices 10% above Base analysis 

B. ?rices 10% below Base analysis. 

Ven yields ~ costs of production varied, a2cord= 
ingly: 

A. Yields 10% above Base. 

B. Y.i.e1ds 10% below Base 0 

Delay start of benefits, with no recovery to Base 
sched.lIle ~ some accompanying stretch~ont of costs: 

A. Delay of 1 year 

B. ))elay of 2 years 

Combination of adverse effects:" 1 year de1~ 
in ti~firt of benefits; 10% decrease in prices of 
commodities; and 10% increase in capital costs. 

ANN1!jA ,I 
'Table i" 

EIm 

15.10 

l6.oo 

13.86 

16.79 

18.57 

11.35 

17.51 

12.5<3 

12.45 

9.66 

\ 



ANNEX VI 
Tabie 2 

SUDAN 
-~ 

~rICIlu,~,!J.n;CT. 

Cotton Produotion 
~~~~ 

Crop ~ Yield Production 
Year ftld K7lid lCantarSI1 III tons Lint 

-==0... = 

1 

2 

j 

4 46»000 305 161,000 9[JIJl 

5 93»000 4~5 418 09 500 23»735 

6 140,000 5 .. 0 700,000 39 11 700 

7 1409000 :) ["' 
G.') 770,000 43,,671 

8 140,000 600 840 9 000 47»641 

9 140 .. 000 6GO 840,000 47,,641 

10 140,000 6.0 840,000 41,641 

11 1 Kantar seed ootton or 312 Ib (125 Ib lint, 184 lb ~I~~d" 2 Ib scarto, 1 Ib dust 
or waste) 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SUDAN 

46»000 3 .. 5 

93»000 4,,5 

l!!O!lOOO 5.(; 

140b OOO 505 

140,000 6.0 

1401)000 6,,0 

140»000 6eO 

Jj 
1 Kantar seed cotton = 3~2 l~ (184 Ib cotton seed) 

ANI1Z/ VI 

Table J 

161,000 13 9 441 

418»500 34,938 

700,000 58,l.l39 

770,000 64,283 

840»000 70,127 

840,000 70»127 

840,000 70,127 



~UDAN 
= 

ANNEX. VI 
Table'4~ 

Crop Crgpptd ArM YieUd Produotion '" Metric Tons sV 
_______ A_r_ea __________ ~+.~e_d ____ ==~=.~~~7:~j~~~.~.~~.=. ===-===-~~~n=s~h~i~li~==~~~e~ll==ed~B_aB=i~l 

11 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

60% turnout 

30,000 Oo}.!O 

61,000 050 

93,000 060 

939000 0'70 

93,,000 080 

93,000 G8S 

93,,000 G90 

12,000 7,200 

30,500 18,300 

55»800 33,480 

6.5,100 39,060 

nl,400 44,640 

79,050 47,430 

83,,700 50,220 



ANNE!. VI --'J"-_.-
Tabla ? 

SUDAN 

RAHAl) IHRl51AI1C!LPRQ.cJE2'E. 

~J)'f1H. 
Val u e 

.. ,crop IIIL'" ll'~~ol1-"" :r:o I) b 0 Port Slidan Net Export 

Cotton Lint 0<10.000 ••• L 3<1'000 • e '" •••••• 

1 1/ ' I 

f;/ 
2 
.3 
h 9,131 1,907 1,856 
S 23,135 4,956 4,824 
6 39,700 8,290 8,069 
7 43,671 9,132 8,8h6 
8 47,641 9,948 9,6 .3 

Cottonseed -
1 
2 ~2./ :jJ 
:3 
4 13,441 368 348 
5 34,938 957 904 
6 58,439 1,601 1,512 
1 64,283 1,761 1,664 
8 70,127 1,921 1,815 

Groundnuts 

1 
2 ~/ " ' .., '::f 
:J 

4 7,200 396 383 
5 18,,300 1,005 972 
6 33,480 1,839 1,779 
7 39,060 2,146 2,076 
8 44,640 2,452 2,372 
9 47,430 2,606 2,520 

10 50,220 2,759 2,669 

11 At LSd 20Be810 per ton 

y At LSd 203G2i,!6 p~:r ton (foo .. b. less: port handling costs) 

J! At LSd 214388 per ton. 

l!! At LSd 250818 per ton (f.o.bo less port handling costs) 

2/ At LSd 54.937 pe~ ton 

'/ 
52t At LSd 53.137 p~r ton (f.oobo less port handling costs)o 



SUDAN 

Uni t Pric6B of Cor.unodi ties 
.~~---~----~----

Pro~eoted P!1~8 c.1cf.~!!!p~; 
otton t:tnt ... -l1S11r 029 pOl' lb 11 
Cotton8~6d ~ US$lO)o39 p0l" metric ton ;/ 
Groundnuta (ahellod) .. US$180.94 II " '1.t:I 

(a) Cotton Vl.nt 
H Per=Tb~9i.f. European pOI~a 

Sh1pp:1ng cOtlte 
f.o.b~ Port Sudan 
Port handling costs 
Nat @xport valuo to the economy 
Expc .... 'Ij duties 
Prico J delivored to Port Sudan 

(b) Cot tonFJaed 
- I;oi metric ton c oLf. Eul"opaan Ports 

Shipping costa 
f.o.bA Port Sudan 
Port ht.\udling coate 
Net a'irpol't value to th:; economy 
Export, duties 
Price~ dal1varcd to Port Sudan 

(c) Groundnut,B 
~trlc ton c.Lf. l!.\.lrop-aan Ports US$180~24 

J.:sd"'bY; 005 Y 
Shipping coots 
f.o.h. Port Sudan 
Port hAndling cost~ 
Net oxport value to the economy 
Export duties 
Pric6 J delivered to Port Sudan 

Cd) Cotton Lint 
~ Perlfiwtric ton coiof. European Ports JI 

Shipping costs 
.f. o.b. Port '<:>"udan 
Port handling oos-/:,s 
Nat ,sxiJOrt value to the economy 
Export duties 
Price, delivored to Port Sudan 

B.06) 
~Jo93i 
~t80q 
~.137 

2.200 
r;o:m 

11 Projectio~3 made in E Sterling per long ton and as a rangeo 
These va.1U9,g were converted. to ESdI averfigad, then rounded, 
and conve~ad to U8$. 

V At rate of f.Sd 1.00 III US$2 ,,872. 
"I 
JJ 1 metric ton \'2 2,20406 lb 

Note: ProJec tior.s al"t~ current priC(;1 forecast:: for '1980. 



Item FY: 1 
F L 

~ 

RAHAD IRRIGATION PROJECT 

Annual Capital Expenditure for Economic !;.nal"ysiB 

(LSd '000) 

2 l h 
F L F L L 

__ 5 
F L 

1/ 
Total capital cost- )7C 21C 4,36C 2,425 7,850 3,595 3:550 1,880 3,190 1,650 

Capital cost ~/o es~ala
tion 5JC 

Feasibility Study for 
for Staee 2 

Transmission Line to 
PuupsY 

Transmission Line to 
H.Q. Y 

Public Health Service~ 
£llc-,:&QCe f(%' Spare P"_-tB W 
Residual Value of Equipoon.J! 

Total Deductions 

Economic Capital Costs 53C 

Min of Irrig. Equip
ment §! 

Min. of Irrie. Over
head 11 

Total Sunk .'.;osts 

~. C. G. Less :3unk ::Os ts 

6C 

6c 

il7C 

5,985 

110 

195 

305 

5,680 

640 

100 

740 

4,940 

10,745 

120 

190 

so 
240 

600 

10,11.:5 

640 

100 

740 

9,405 

1/ From Capital Cost Estimate without duties and surcharges. 
2/ Inclucled in Power Rate" 
3/ Will be needed with or .,.-ithout the Project. 
41 Covered in annual Agricultural (Crop Produc tion) costs. 
~/ Value of remaining life of equipment for use on other works. 

5,2)0 

6c 

240 
'llArl .,--

680 

4,550 

100 

100 

4,450 

"6/ Sun1<: cost - equipment alread;y on hand( probably no alternative use) 
11 Cost will be incurred anyway - not additional cost because of Rahad. 

4,8iO 

230 

230 

460 

4,350 

100 

100 

4,250 

Totals 
Farer-gIl LOcal ~ 

19,340 9,760 29,100 

27,300 

230 

385 

110 

710 
.380 
230 

2,®!6 

25,255 

1,280 

460 

1,740 

23,515 

~~?: 
~i§ 
-.3 

. ....... " .... " .. " ....... "., ...... ;', ......... "' .. , .. ",., ..... "",'".,,,.", 



SUDAN 

rtAP..AD lRiUGATION ~Ft().j £CT 

Cost and Benefit Flows 
!I (~d 0000) 

c 10 S t s B 
Annual Costs 37 

Invest- Crop ~cul- Irriga-
Fiscal ment 

Pump Export Value 9,/ 
Produc- tUral tion 
tion 61 Manage-

Replace- Total Cotton GroUt'"1.d-
Year Costs -----~ O&M ment Costs Cotton s'3ed 

1 530 5.30 
2 5)1680 5,680 
.3 10,145 10,145 
4 4,550 1,990 170 340 80 1,130 1,855 350 
~ 4,3.50 4,4)0 350 690 80 9,900 4,825 905 
6 7,060 520 1,040 80 8,100 8,070 1,510 
1 1, 1.a30 520 1,040 80 9,010 8,880 1,665 
8 1,810 520 1,040 80 9,450 9,685 1,815 
9 1"Sl860 520 1,040 80 9,500 9,685 1,815 

10 1,920 $20 10040 
11-50 7,920 520 '11 "'4f'\ D,V v 

80 9,560 9,685 1,815 
80 i"I 560 9,,685 .... 1"11 ... .,., 

~'!) I,CB,:> 

Total ~,255 

Economic Rate of 3.et'lrn~ k _ 15 .. 10% 

1/ Economic costs:excluding price escalation, import duties &~d surcharges~ 
2/ Including export duties. 
31 Replacements, other than pumps, are included as a pa.rt of maintenance ~osts 0 

41 Value f.o.b. Port Sudan less port handling cost::. 
"iJ/ From 20,000 fed 
""61 Includes tranportation to Port Sudan. 

May 8, 1972 

nuts 

385 
970 

1,180 
2,075 
2,310 
2,520 
2,610 
2,610 

Y 
e n e f i t s 

Net. 
Value of 51 Total Net 
Gardens - Benefits Benefits 

MO 5)0 
-S,68O 

-10,116 
60 2,650 -4,480 

130 6,830 -3,010 
190 11,550 2,850 
320 12,940 3,810 
450 14,320 4,810 
550 1411 510 5,070 
640 14,810 5,2$0 
640 14,810 5,250 

~Ii ~~ 
Qlji;S 
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ANNEX VII A 

""NISTER OF IRRIG:::J 

IAAIGATIOO HEAOOUARTfRS 
IWADMEDANIl 

IAAlGAIION 0 U 
DIVISION EACH WIth; 

ENGINEER 
ASST DIV ENOINiiRS 

ASST eNGINEERS 

ACCOuNT ANT 

J IRRIGA liON ell! M 

SUB QIVISIONS I 
~ 

ASST DIVISIONAL I 
ENGINEER 

SENIOR ASST ENGIN(E'" 

~ 
i.!.!!!!!.QATI();";IOa.J,I I 
SECTlq.~S EACH w.tto-. 

ASST e"tGIN(£R I 
OVERSEERS 

~RGhMfIRS 

,REG'-'lA!~~ A ... O 

OUTLET OPfRATOR:;.. 

ftOSIEAES QAM 
PUMP STATION 

~ 
BAHe.Q BARRAGE 

~ 
lit STORES 

jmenustik
Best Available



SUDAN 
RAHAD IRRIGATIOt~ PROJ~e'f 

FIELD LAYOUT 01'-1 FlA l' LAND 

CROi ROTATION 

COTTON GROUNDNUTS COTTON GROUNDNUTS 

528 FED • CROPPED AREA 
604 FED. GROSS AREA 

IIIIIUIiI ('RAIN 
_ IrlRIGATION CANAL 

CROPPING UNIT BOUNDARY 

NOTES' 1 lI.l: dlS'Ances in m&f ... unless o:he",lse stated, 
2 I~or to S(;.610. 
3 MJ8surament18ro conter to center, O)(cept where net. 
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ANNEX VIII 

Environment Annex -- Sucian 

Ans.lysis of the Project's Ecological }mpact* 

The following sections (A & B) have been extracted from Annex 3 of the Bank's 
Appraisal of the Rahad Pr~ject. 

A. Public Health 

Heny d:l8p..a~H~s ':lre ende'Clic in th~ region but malaria .::llld 
schistosor.d.:lsis (bi:i.~I<lrzie) pr(J~<1~)ly calise th(~ lI!OSt lHunan misery r.nd econo
mic lo~.:s. l~otb tiJ'.se dis~ases [\!'C associated directly ,·lith ' ... ·alcr and irri
gation of the p!'·ojl-.('.t (Hen would eause a Cl"cn.t i.ncre~se in their incidence. 
The project ,·.'ot:ld l,:\clude control n:O:>.:lGurcs agatnst the t:\osquitoe:s and snails 
which .11"8 the vectors Llnd altcrn:\tr:! hosts of the callsative pa!'-Qsites. The 
M;ini5try of Ih~f!lt:h) \·.'ilieh ,,'ould (,(! rcprC'se:nted on the: Social D2vclopccnt 
Cor;l.:dttcc, \'lou}d be responsIble :or c:-:e.cution of control r:2ClGUi.."CS ~s \iC) 1 
as for the starfing :md operation of the projcc t hospital. and cl:i.nics. 

, ... 

M9.1aria Contr.ol I:·I~(lSures ae:dnst the n:::lsquito vee. tor Cl.TC "Jell uliac .. "stood 
and wluely pr,i~~li('c<l jn the St:dan. Aer:i.H). sprnyir.g of crops h~s he.ell ~l'n2ral 

pr<1.ctice: 1n the Cc;;ii.-u. <lnd pu.'p schcmG~~ :~or t(:;l years. ~:osquitoC's have 
d~v~:lcpp.d \"(:; y 1\i/,.:1 ;.(:sist2nc:c· tel CO:~·.~on il1sc;:Uciclcs RS a result of ::'c.nt; 
CXP~)st!l:e to J,.,~: d~):;i1;·.i:'~; £1'01:1 t!riftin~; l'C!sje'.u('s. Control r:~C1surc:; therefore 
cenll~r Oil :l(!,·!j'.:~.':,\c.;;:V:oc l,f P::lt<".ntia). brl'('(Ltn~; Groun('~; <'ncl tl'(>2!~erlt \;ith 
lnrvidd.:l cdJ~; l;:);))iC'~ t,'Hh dr..!)lc sprayers. The projec.t \-lOuld include 
purclHwc of J;,t'·;ici.d,·,~~ dlldn!~ the four-yc[tl' constr'uction period. 

Bilharzia Schir,LO:i(l[d2s:l.s is a p~"tT[l!;itic d~r;cC1.se. It 1s cClused by \-lonns 
tEat loc":c :i.n the 11Jood v2ssels in the :in te~; tine .:nd around the llrin;:ry 
bl;;,dder ii.,'.l L,y n:il} ior,s of (:~;ef,;, some of ,-.. hich !1rc excreted ir. the uri:1(>. 
Llnd fC'.cC![; of t:L(~ in fcc ted pI;1"son. If the er.r-s re(lch fres!\ \ ... 3 ter, they 
hilLch :!.nto li!i:\',1(~ (i.~1.r;teidi(\) tl12i.: inf::!ct sr'..'\i.ls li-"iq; t.he:rc. The 
miracidi .. l t:lt11Llj,ly .~lIsicJc the .!Hl~il, and 6(~vc:.op into a di ffere:1t l~ind of 
Inrv..1, c~111cJ <l ('(·.~·C;Jri:l, which is f;h(!~1 hy the 5n3i1 ~y the tho\.!50nds and 
enn ~:M.i.l:1. If the ce:rca.:d . .:l .. "c':lchc3 a pcr!;o;'. in CO·,1'::'::Ct t:ith the \J.Jtcr s it 
can d:i.s~;ol\'('. its '.':-1)' throush the skin anG. h:.lt'L:.tel:hroq;h the cireu!<1t:ory 
systr.!1"1 tl) Jt s },,>u~,lnl!l'.t H!st=ng ~:llc! brced"i.llg pL:~ccs. 

,\.It.h)df,;1 \.';~\) h,'~; c:;ti:;:~~tl'd tll;".t l~)J r.:i.llicl:, rc;,;;",lc \;orlJ··-:.:i2e 
suffc'.T fro:!! ~;C';li.:~lW;()i1ic:\:;iGt the fecling .:::·':::'n::; ;~'Jst e):i'l~,LS is th~~t in 

* SOURCE: IBRD Appraisal of the Rahad Irrigation Project; July 21, 1972. 
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areas \olhe-::e schistosomiasis is endemic» an equilibrium is set. up between 
the infected person, th£! schistosoi:1e worms inside the body, and the many 
other debilitating conditions nffecting that person, including malnutrition 
nnd other parasites. Under these conditions, it becmiles difficult to 
separate out the effects (If schistosomiasis in such a way as to prove ita 
economic effects. 

1. The most critical problem comes ~11en a new population is infected 
with schis tosomiasis, for example. as a result of a ne~" irrigation proj ec t. 
This can COr:i(! about ill two ways. Either. previously infected snails spread 
into nCH htibitnts crcs.ted by the. pl.'oject, or else net., (human) migrant. '-
encourar,ecl h)' the pr.C' jec t, Tr.ove in and infec t previously uninfec ted snails ,------ .. , 
thus fnfe-ctinE; the ::!dnlt populEltion previou.sly resident in the area. Thus . 
introduced into a new p0pulatiou, schistosomiasis becomes a severely 
dcbilj tcltinG disease. 

Bilharzia (prit:1.-::.rily S. Hncmatohiun) has been present in t}1C Sudan 
since ancient times but j.t's history prior to .1925 is not \,?eil dOClI!O':cnted. 

·1'he disease clttrnctcd attention vhen it rC:lchcd ende:nic pr.opor.tions v.rith 
the start of irricnt:ion from SCn/.nnr lbm in 1925. Construction of dor:1.S at 
Jebel Au.Iin on the Fnile Nile; Roserics, Blue Nile; and 1:ha5h8 el Girba, 
Atbarn River; and the '2xtension of the irriga:ted area have incre~sed the. 
hazard \~:'1j le the C1nnual migratio41S of cotton ht:.rvesters! other l~borers and 
nomads have spread bilharzia to every part of the Sudlln. 

Hinistry of HeCllth Bt.:ltistics ShO'".7 thD.t in 1970 t!1ere \Jere 92,115 
cases and 2,989 dc:'" Ll'ts f~Oi!1 biJhi!:-;:ia in the ;'udan. Sc\'C~ral authorities 
consider l:ll.:1t the:se: oLfj ('i&l statistics reveal only the "tip of the icebergs" 
and that b:U.h;1rzi:l. :if] s(''::ond only to F.l.3.1:nin ;!.s a. CD-USC oE morbidity. As 
noted ;,l,ovc:, bj 11l:n·;· . .i;, J.:; ;l~~soci;lt:('d Hith irr:i:r.;-,tion, \-]\icl1 proviclc~~ lh~ 

idc:l.l h;;ld l:;'. t for the sr\c:i.l vee tors. Floating sl1.:lil" C1rc spread oy \l.:.t tel' 
1Il0Vl'lll(:Ill: ill c'::I1.:l1~. '{il(~ hUl!1:,,1\ p,11;ulntion in c;:po~-;ccl to infection \:hile 
1n the [j:,lG~; i:nJ \:hj.J.l! c~:rrying out clor:\c~~tic CiJCll",:S, 1;\lcl1 as lc.undry, or 
bathing :1.n cannin •. Chiltlrc:1. fll'e oft('.o infected \:hile pLq:Ln;3 or- :.:~.,jx,i:]ine: 
in on~ sllrvey the Ill~TkQd differcnce in prevalence bct,·.'ccn 7-10 year old 
urban boys (301;) nno Girls (clr.:ost nil) \}ClS L1ttributecl to social customs 
which do no t alloiv girls to bn the in the public callaIs. 

There ll.8vC been no "before and after" studies in the Sudan but two 
surveys giv(;! an indication of the influcnc(~ of irr~~ation: 

in 1964, 19,000 people were exn~incd in the then undeveloped 
riverine nrca \o:hich is !WU submcrr.cd by the rt:servoir of 
Roseires d"rl. The prev.:'.lc·nce of bilharzia \<.':1S men, 7%; 
,,'omen, 5/; and children, 9%. 

r('cent surveys in southern Gczira, Hl1ich hCls been irrig3:.:ed 
for 1,0 yt'~~:-f;. ~~hm.,recl tlwt the p::ov:::.le~lce of bilharzin ra,1zed 
hctween 62::: ~lml 1 OO~~ in so:: • .:! vL1Llt;C'S. 
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Experience at Khllshm el Girba has 'follo'Vled the same pattern. Before the dam 
and irri.gation scheme t-lerc cons true ted, the Atbara River "laS free of an ails and 
there was little or no bilhar2.ia. Now, after six crop seasons~ snails are 
very cO:1l1!lon and bilharzia has heen brought in by set tlers from Wadi HaIfa. 

Cont:rol of Sn.:-.i15. The m<lin method of controlling the disease is 
by reduci.ngor eliniruiting-the popul:ltion of snails, ",hich are the alternate 
host of the causative orr,anism. Sj,nce snails are most ~bundant in the presence 
of ~quatic weeds, good canal maintenance is a prerequisite for control but is 
not enough by it[,elf. The two I'I00in control methods are trapping floating 
snails and use of cheraicals (mol1uscieides). Both methods have been used 
since abont 1940 in the Gezira, nlthough it ,..)a5 not until 1955 that Ci major 
snail COll trol prcgram, with annual budgets \"hich reached LSd 250) OOO~ \-las 
launched. Snail tt"i3-pS are still llsed but there is controversy over t.hei r 
effectiveness. One official clains that it costs E10,000 to trap 5,000 
snails. 111e \Vi rc l~.csh of the traps is con',para ti vely fragile and main tcnance 
costs are high •. 

Copper sl.:.lfatc i6 the only rnollusd,cide no'·~ in routine use in the 
Sudan: cloth bar,~ cont,1illing crysta]s arc suspended in the uater at each 
canal }'C'0ld;!tor for one dilY twice per ye"lr. 11w aii;\ is to obtain a concentra
ti.on of 20-30 parts pC:!!: rr.illion (rpn~) throup,hout the caI:al but copper sul
phate io absorbed by mud ond docs not trnvcl far. 

'fwo ne~.' ~yn thctic orr,;,nic rj\ollU!~d cides ~ Bnyluside (n~!yer) and 
Frc:scoll (Sbell)>> Hl:l! l~ff(!ctive :1n killing [;T1ail~ in the l<'..borztory Gnd, under 
some con~itioll.';, ir! the field. It is pOSSible unc(>r L,boratol.'y ccn0:i t:lons to 
kill ~nn.ils \d til co;,,: en tra tionf; of li\()llus cicidcs that do no t hclri:l fish ~nd 
other Hildlifc. Vnclcr fi.cId cOi"':ditioI":s, fish \0.'111 be ki1l0.d «.t lCiJ.st ncar 
the dj.spenscr s. Tlt,:re is no cvldence tlwt these syn tll-:> tic rr.ollu~cicide 
forrmJ.~ ti ons af fcc t hUril<1ns. even \~hcn canlils arc used 2.8 sources of d ri nking 
wate:L. llo\'evcr, the Assoctati011 \-:ould require the; ~!inistry of Health to 
re\'icv; loxicoJ.(l~ic['.l testA of Em)' formulation end J,ts tjecol,1po~ition products 
before .:\uthCJd,zin~ its m.;e in the prvject r s control pro["ram. 

Trinls \vlLh Frc~;c()n ;J.n.! being carried out in the ;;orthcrn Grol':? of 
the' Gezlr,l ~~cll(i.:~. )'n'~,c()ll, <:n c.11uls:lfic:bl0. conC"_'1tr;::t0. c:ont..:1in.illg 1G-1/2~~ 

of the ftcLiv,' '.fllp-,,·.j;, :!l. (n·-trityl r',Clrpl!o) tile), is fL'd into 2. c.JrLiil HiLl1 a 
r..:I.I';p]c cCllwtGnt-f.lv) di!;Pl'IIS('!: to o~l\·<.lin ;\ conccnl:ratio;l of 0.075 ppm. The 
ncUvl.' .i..n,',rccli(.'Dl j!. ,:lno.st jn~~oll~blc i.n ';~~tcr ane! truvcls ion the for::1 of 
milluLe! (,~t'):;Lal:;. liIlL\'l: CC1Lil.11 ~'on<..;ition:; (r'~l (1) it hy~rolyses 1·:-.r-icl1y to 
on in.:lctl\'0. clwl'dc.11 (tdph,,';'.yl c~rbillol) '~11l1 it is also l'n~cipi::2.ted out on 
silt p:n:l:ic] C'..s. In lh.:~ Gl'zh't\ eJo:rcri!.~L;nt, the half-lift' has been esti[;';.(ltcd 
at 30-L,O hours. 

In the Cczir.1 trials, Frescon 1tDS o€'en found to travel 40 Y .. .P.) under 
invo:'<1ble flo',,' ccndtlions, i.e. \,'h.:-·1' the irrif,3tion cJcD::md i£; high. Over 
100,OOJ fcd 11:1\'(> bc:~:!'1 lr(,:,tL'd fro::) ,\ disl1c!l;:cr Oll ti..c Lc·"lirl c~n.::J \,'-::'th 
boo:;tcrs a~ :q);,n:p.-.i.JlC points. T~.:.: opti;.',lfl re~.irl~ 11:18 n0l yet k'en csta
blinhcJ but result!:: LO date sUf,g.:.:st that effective cC'i:trol nay be att,:1in~b~e 

with three applic3tions per year at a ('O!)~, for chemical alone, of ISd 0.350 
per f cd. 
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Public Health Men~ure~ .. Control of snails must be complemented by 
sanitary e'ngtneering laeasures including: 

(a) Siting of villages and, particularly~ latrines so as to 
reduce the danger of contamination of canals and drains; 

(b) Arrangclllents which minimize the need for people to come in 
contact \\'ith water in canals, fields and dr,:lins. Host 
important 0: these are suitable .. mter supplies which I;-I.:lke it 
unnecesnry to draw water d~rectly from caDdIs; and 

(c) provision or carefully sited bathing and laundering places. 

The Corporation ~ould exercis~ due care in selecting sites for new 
villager. and the project includes provision of water supplies for both exisUng 
and ne\,' \'i.ll~lgCS in the project f:ren. Provision of other faci] ities, and also 
for prov) d iog lIenI th ccluca t ion, '''ould be the respons :.htli ty of the Social 
Devl\lopnll~llt: Comrni t t(>(~ ancl the CorpoT-fition I s Socinl Developlnent office. 

The Minbtry of lIealth \lol"ld provide treatment for bilh.:lrzia 
at a 60-bc'd rural !w~;i'it;].l, situated nt Projc>ct lleadqu[lrtcj~s; llcC11t:1 Centers 
at each of three G[OU~ lfcadquarters; and ~l 15 dispensaric3 situated in major 
Villages. Exlstinz govcrnr.lCnt desi£.;ns of ';F-'propri.:1tc st.:ln~l;~r/,.J \-!()uld be 
used. The buildin[;:J and !Vehicles "ould be provic.ed by the project but ,the equipment, 
staff and operating ~osts would be financed from the Ministry'~ annual bud;et. 

B. Other Consideraticns 

The pub) lC h ... ·.,lth 3"V'cts of r,\0di.fyjnr, tlH' ccoJ.Ot;y of the: area 
have bc('n dfsCllS:,\·d ilbnve. Ot.hcl.' changes in the fJ.ol.'~ and fo.UI13 c.f che 
nrc;]. 1::,y c'ccur but "T·\.' llnlik(']y to be of r.::1jo:' SiP1ifjc!:1Cf'. T::~'e(> aspects 
of the project, h(''.:cve~', are not<.'lolol"thy; its cffC'ct on the Vir,,-L:r C;::;;le Park, 
t1H' u~;c of (lC'r.j;ll ~-;P.".1yill~~, and the possibiliLy ot (~t~\'('l(lrment or alflatoxin 
on £t'olll1dl1l1tb. 

'fhe Dindr!L" C£'lITl(' Park, about 17() 1'.1,\ ~;outh (If Lhe' soutlHwn <.>nd of 
the> Pt'~)jC!ct (~:llr 1) W~f1 cDt:,ulirdH~d :tn 19J5 :mel COV("O'l 2,/,"/0 6'1 km. h'hU(' 
it is th(' I:C"lr('~jt P;lr:{ t(1 ElIl'o:'c. it in not VI J Y :1C'C.('~:~' 111) I' :In.! (':111 ill' 

rt'.8cbNi ('Inly hy <l ~llth~r f.rL'clllflll:l dr:1.v(.l or hy 1:1 ~~ht [11 rcrni' t. 'J'I11' )"('!d<\(-Ilt: 
spCCi('~5 (b..lckG I kUJl:, \·J;n t.llI.)~;, l'l.lffnlo, lion, nnd hyuunll) nonnlllly 
stay ,.Jj thin t.:ilC bOllncinric:3 of t:ll~~ p:irk (Inti ,.,.,.uld not be affpc.tNj by tht" 
I>r'oject" I!O\/l'V{~r, OI:l<.'~'I.1I W;l:, "~'llrefi!<i(~.:1 :ill 1()(.'i Cll"l till' l'.l".,V!{\, 1'!'()p(l~;;ll 

then b('il'~: c\",d.d('rl'd l·y tlle ~:Ol \h1lilJ jIlL(~rit';(' '·.'ith tll,. mi;:r;Jcio1\ (If f('lIl4 

sjwd i'S; t' f :1i1f', (P.;!';"l i SC\l~, korl' j r,um); l"(:.11l ."nt( 1 '~rl' (11! ppntl'OI·,',II!; "C]ll j 1111:;) ; 

r,irllff('; :lIld or.trU:h. Tw() furtht'r lrn:n:{rrlillt: ~peci('!'j\ SO!1lili(~rinr. G:lzclle i!nf! 

Sjnf,n G:IZt'>UC'. w.;.~rC' \iot tllOVGht to lH~ thn'l'ltcnc<.l r,inr:e they r.l1r.rnlc north .. 
t>/wt.\o"lldn to DUltl/l;! ,1J:(!':1. 
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In 1967, the Hinistry of Planning asked UNDP to provide a wildlife 
expert to revim.r the problem. 1Iis report, and subsequent studies by the 
Game Departl:1ent and resident UNDP experts enphasi zed that the problem was 
related to the supply can<ll from Roseires Dam to the Rahl.id and not to the 
irrigated area itself. l~cre was ceneral agreement that the best solution 
was to move the supply canal as far north as possible since alternative 
solutions (bridge~ 300 m wide every 10 km; broad, shallow reaches in the 
canal) would be! very ey.pensive~ or impractical. 

The dcslr,n of the prescnt: project ~oves the supply canal almost 
100 km north of the old r.oute .... 'lierc l.t \Till pose no thrc~t to gamc. hrtlile 
the area through which :l.t passes is not densely populated there is much 
movement of people, ~sp(!cially along the raih,sy, and a!ly \-Tild animals which 
penetrated ~o far north would be hunted for food. 

~~1 Sprayins. 

Irrigated schemes in tile Sudan provide an ideal habita~ for crop 
pests. Since the earliest days of the Gczira scheme, crop hygiene methods 
have been aci0pted to try to reduce carry-over of pests fr08 one year to the 
next. Cotton plant1nz dales have been prescribed by law and weeds which are 
alternative hosts !lnve been destroyed. Serious attempts to control pests 
by spraying \;;?re otc.rt.ed ill the 1950 IS. Tractor-mounted ~;proyers were only 
moderately suc:cc[,sful, c.:1uf;ing much daln..:lge to the crop and being unClLle to 
work on ncwJ.y-irri~nted fields. 

In the r.dd-1950's, experiments h.:!d been Il;tJ2 wit!l helicopter 
spraying and, by tllC enrly 1960's fixed wing ~praying aircr~ft were in gen~ral 
U[iC Oil nIl g0vl~n:f:I!.'l\l, <JIlll mc~t priv<'.te, schci:1~"'s.· The PInnt l'r0tcction 
Dcp:lrtr.wntls sr.l:.lll f1(~ct (,f njrcraft j8 u~('(i m;1inly fOi:" training nnd s;Jccial 
tasks such M; \,1~\tel." hY.:lclnlh control. Sprnyiilg of cotton ;-we! \,'hc:at is done 
by contr{)ctor~:, r:\ost1y [1'o1:l Europe. Grollild eqlliprlcnt is dCI'loyed in /\up,ust 
<lnd the .1irc"L"Clft ardv(~ il\ mj.d-Septpnl:er \"hen the unchanging, perfect flying 
c::mditios permit very high utilization of equipment. 

Huch resea:'ch hnR bc(:n dOlle on the use of different insecticides. 
Dud ng the 1970/71 Si:.1S0n j n C02i r.:1, the bas ic reg il~e was five appl ic.::I tions 
of DDT and/or DLp,~tho.:lt!~. Variolls otller fornulations were llsed in selected 
are(H~, e.g. DDT .:1ncJ/0r. LncJo:;ulfanj Sevin-Anthio; DDT and/or Didrin. Sane 
arC'iJS rc(':civcJ eight applications. 

JJcCJuse ~: pr .IY i n~; has been the ~en er a 1 Pl- <1 C t i ce for .11cJ.r 1)' t,w 
d <.' {,;l des. i t j:'l d j f fie u It t u ~ ~ ~: e 5 s the red u c t i 0 :1 sin y i c 1 d 2. n d CJ 11 .J 1 i t y l hat 
.... 'ould occur if the practice \·:ere stopped •. !o,,'ever,.::In inujcat':'o:: is givcn 
hy tilt, r('~aal.L~; of Ll1"~l.! ~;c<llc trials of dHfcrC'Ilt ins(-cticiJes in the Gezira 
ill 1')70/71. 

Average yield. all Gczira 
Best insecticide treatment 
t~orRt ins('cticidc treatment 

,kLll1 t;:, r s per f eeJ 

5.4 
7.4 
3.9 



ANNEX VIII 
6 

It is certain that' cotton would not be profitable in the Sudan 
without chemical pest control and that aerial spraying will continue until 
satisfactory alternatives, such as biological control, have been fully 
proven. Hidesprcad spraying entails inevitable long-term risks but the 
chances of accidental sllort-term exposure nre reduced by several factors. 
The contractors personnel are highly experienced: their equipment is well 
maint.-:ined and both air and ground cre~.]s are adequately protected. Since 
all tenants live in villages, the Block Inspectors are able to ensure that 
nob'ody is in th~ fields during spra~'ing 0 Under the terms of the contracts, 
aircraft ~ust fly 2-3 meters ahove the crop, minimizing drift. Finally, 
during the spraying there is no drainage at ell from the fields and thus 
little chance that chemicals will find their .... ,,::..y :tnto the 'river. 

So long as chemicnl control is necessary, aircraft a"'-e the safest, 
as ,~el1 as the most efficacious method of ,spraying. A very large number of 
tractor-mounted sprnyecs would be needed to obtain equivalent coverage, thus 
increasin3 the personnel exposed to hAzard. Further, since the lligh-volurne 
tractor sprayers are filled directly from canals, there would be a greatly 
increased risk of co~taminating the water supply by spillage. Knapsack 
sprayers would involve unacceptable risks, not only because the operators 
clothes would be saturated by spillage but also because supplies of insecticide 
would have to be distributed in advance to each tenant and there ~ould be 
no control over its use. 

Aflatoxin o~ Groundnuts 
! 

Importers of r,rotlndnuts are no\! Hell aV.'are of the da:l[;ers 
associ a ted \o.'i th af latoi:in, a subs tnncc pr-oduccd by 't.he common fun8us 
Asperr; 111.1s fl:Jv1.1;'. U:':D? [illCd1ccd a study or ,\flatoxin in the SUdctll during 
the 19()9/70 h .. rv('~;t Sf'tlSon. Contr~lry to expc'ctations, it \,''::5 fOllr.d th2t 
there \,'<lS a hi!.;llcr J evel of contaminaUon in salilp.lC's froi<! r.1i'l l;mcls th .. :in in 
artificiilily dried ~~8ples from irrigated ar~DS. The critical [~ctor in
dcvC]oi,r.:cnt of rhl~ rU~lr'!\JS js jlroper drying of tlll' !luts during the first \,lec;';' 

after lli.1rv~st. In tC112 pa:,t: the pormal practice on thp. GC7.ira schc~,:e has bec:1 

to irrjr.nte the fie!,<1s jU[;t before hnrv('st, to, soften the soil, and to HCiSh 
the harv(,sted nuts in canals to remo\'c r;:ud. The practice p.l.:lkes proper d!.-ying 
dif [feul t. In the Ra!)ad proj cc t grcundnu t~ would be h~n'ves t cd by r.\achinc, 
eliminating the need for pre-irrigation and washing and it is not expected 
that Aflatoxin will he a serious problem. 
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C. Related Project Costs 

Capital costs for health facilities and supplies to be financed under this 
project are estimat~d at $2.2 million, of which $1.7 million is foreign exchange. 
These costs include construction of the 60-bed rural hospital, 3 health centers, 
3 health offices and 15 dispensaries, village water supply equipment (mostly 
tube well materials, pumps and motors), an initial inventory of mo11uscicides 
(type yet to be identified but according to Bank officials probably Frescon) 
aItd larvacicides for schistosomiasis and malaria control, and vehicles. Cost 
estimates for these items are summarized as follows: 

Hospital and Clinics 

Villages Water Supplies 

Material 
Construction 

Chemicals 

Vehicles 

TOTAL 

$ 

FX 

230 

660 
30 

605 

145 

$1,670 

($000) 
LOCAL 

$ 170 

56 
258 

14 

$ 540 

TOTAL 

$ 400 

716 
288 

619 

187 

$2,210 

Operating costs of the hospital and clinics, as well as, the cost of 
chemicals required beyond the initial inventory will be financed, as noted 
earlier, from the Ministry of Health's annual budget. 

D. Implementation of Control Mea8ure~ 

Bank officials are persuaded that the Government of Sudan because of it~ 
long experience in dealing with malari a and schistosomiasis and a performance 
record that is superior to other Afri(!an countries is alert to the importance 
of these diseases and is capable of imp!ement~~g a program of effective control. 
To provide additional assurances in this re8~~d, the Bank will require as a 
condition to its loan agreement that 

" The Borrower shall: (i) prepare and send to the International 
Development Association (IDA) for its comments not later than December 31, 
1974 or such other date as the Associat~on may determine, a program satis
factory to the Association for the control and treatment of bilharzia and 

. ---malai:l-s in the-ares-c)ftne -Prc>jed:; and - (iiY'pr-omptly- site"]:: -tne ---rec'elpF- -
of the Association's comments take such measures as may be necessary for 
the implementation of the program." (From Section 3.08 of Bank's draft 
agreement dated 12/20/72). 
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This submission will include ~£ alia specific informat.ion as to the 
types of control programs to he established, the estimated costs and source 
of financing and the staffing requirements. 

E. Conclusions 

The Bank's appraisal of the project clearly recognizes that irrig~tion 
will significantly increase the incidence of malal:ia and schistosomiasis if 
proper controls and health measures are not instituted. After examining the 
problems involved, the measures required to control the spread of disease and 
the experience and the capability of the Sudanese, the Bank has concluded that 
it will be possible to establish an effective control program for malaria and 
schistosomiasis. As a further assurance in this regard, the Bank will ask the 
Government:>f Sudan to submit, prior to completion of construction, a satis
fac.tory program for ~ontrol and treatment of these diseases. Prep&ration of 
this program will require further intensive analysis of the scope of the 
problems involved and evaluation of alternative solutions available, as well as, 
definitive understandings within the government as to responsibility for 
financing recurring costs of ~ontrol and for implementation. 

A.I.D. is satisfied that the ecological impact of this project has been 
adequately recognized by ~he Bank and that the GOS is interested in and ~apable 
of establishing the required controL programs. A.I.D. is equally satisfied that 
the non-health aspeC'.ts of the ecological impact have also been <,~dequately 
considered by the Bank. 
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CHECKLIST OF STATUTORY CRITERIA 
D~\1EU)f1~'EN1' tom 'FUNO 
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ANNEX X 

~fany of the questions require only yes or no anstJers. Others, however, 
must be answered more fully. In those cases, a specific reference to 
explicit discussion of the matter in the loan paper will suffice. But 
'uhere the loan paper does not deal explicitly Itli th a matter that clearly 
requires more than a yes or no response, sufficient response must he 
made to indicate that the matter has been appropriately considereu. 

The following abbrevi~tions are used in the checklist: 

FAA. - Foreign Assistance Act of 1961, as amended, incorporating amendments 
effected by the Foreign Assistnnce Act of 1971. 

App. - Foreign Assistance uno Related Age1l\cics Appropriations Act, 1971. 
MMA - Merchant MarinG Act of 1936, as ~ended' 
Space for an~i\oJers is provided in the margin to the riRht of cach question. 
This form must be made a part of the Capita! AS3istance Paper. 

I. COUNTRY PERl!ORMANCE 
== 

A. 'PJ:;og~e88 'i'(}Ii)ardJJ Count1'"1J Goals 

the extent 

(a) Makinq appropl'iate 
efforts to inc~aBe food 
produotion and improve 
means for food 8 to'N1(J8 and 
dis tribu tion. 

(b) Creating a favo:rabZe 
cUmate for' fo:reign and 
domestic private entorpr-iva 
and investment. 

(e) Incf'leasing the people's 
:roZe in the developmentaZ 
process 0 

The GOS is making substantial 
efforts in this direction. The 
Rahad project will produce sorghum, 
fruits and vegetables. Efforts 
are underway to increase food 
production on both irrigated and 
rainfed acreage. 

The plt'esent government has reversed 
a number of confiscations made by . 
the previous government in 1970. 
The GOS has stated that it welcomes 
and encourages private en~erprise 
and investment. 

The various irrigation and 
agriculture development boards 
have encouraged local village 
decision making and civil parti
cipati.on in community development. 



(0) Willing to contribute 
fUndS to the ppojeot or 
p:rogll(JJfl e 

{I} Making economic, 
8oci~tb and politioaZ 

2 

N fO!!fflB B uoh as ta;c 
ooZZ~otion imp~vernent8 
and changes in 'tand tenUF8 
«ftrangemsnt; and making 
p~~e88 t~a~d reDpect 
for the ~ lfJ of ICM, 
~eedarn of exp~eB8ion 
and of the pre888 and 
reccgniBi~ the importance 
of individual freedCJifl~ 
init1'.ative, and prvivate 
enterprise. 

(g) Responding to the 
vital economiob politiaa~ 
and Bocia Z conaeY'nB of its 
peopZe, and demonstrating 
a oZear dtJ'ienninaUon to 
taks effective 8eZf~help 
mealJUN8. 

Sudan maintains good relations 
with neighboring countries. 
With an end to the rebellion in 
the South, military expenditures 
are being kept in check. 

The GOS has agreed to cover all 
local costs of thi8 project. 

The GOS record in these respects 
is satisfactory. 

The GOS is showing increasing 
ability to take self-help 
measures in these areas. 



B. Relations with the united States 

1 • FAA 1M 20 ( c) .. 18 the goveFr?
ment~na9bted to any U.S. citi~en 
/01' g:JodB or 86MJioes ~ished 
01' or-rml"sd wheN: (a) suoh 
oi tilJ6n has ~ha1!JJ ted (l.ooi Zab ~m 
'/.ega't 1"lW(UJ:ies J) iraot uding 
~bitNtUmlJ !!£ (b) the debt is 
not iltJmed UP oontes ted by th<a 
gov6~enta 01" (0) the ind8bt4d= 
ne8S ~se8 unae1" suoh gov~~= 
ment'sa o.r a p~ed60e8801"'8 
~ditio;w.,Z g v.tnan tee ? 

80 FAA ~620(d). If the loan is 
inttsnded for OOn8t~tion or 
operation of any produotive> 6nte1"~ 
prise tha t rvi t Z acmpe t8 wi t.h U. s. 
onUl'pM-B(Ja hQ,8 thtJ aountloy agl1eed 
that it wiZl 60tabUsh applJopr-iate 
prooedures to prevent expo~t to 
tho U~So of mo~ than 20% of its 
onte11?nse's annual p:rodua-:'ion 
~in;; ,the 'Ufe of the loan? 

No, so far as is known. 

No exports to the U.S. from this 
project are anticipated. 



3 0 FAA §(J80(e)(Vo Has the h" kn No.sue se1zure 18 o~m 
coimTr"ii'a 'goveX7Ui1ent" or any· 
agency o~ subdivision the~eof, 
(a) notiona~iaed or e~p~opriated 
property owned by V.So citiaens 
O~ by any business ~tity not tess 
than 50% benefioiaZZy owned by 
Vo 8 o citiaens8 (b) taken steps to 
~epudiate or nuZZify existing 
contl'octs or agreements with such 
citiaens or entity» or (eJ imposes 
or enforced discriminatory taxes 
or other exactionsJ or l'e8triativ~ 
maintenance or operation conditions? 
If BO, and mo:re than six monthB Ila€J 

eZapsed since suoh occurrenOG, 
identiJY the document indicating 
that the gov6rnmOrt t J Ofl (ffJproppi(!.t;g 
ag~lCy o~ Bubdivision the~eofJ ha~ 
taken appropriate steps to diBohargG 
its obZigations under internationaZ 
~ t.ow~d such citizen o~ entity? 
If Z~8S than six months has e~8edb 
what eteps if any has it taJum, to 
discharge its obligations? 

4. FAA §620(j). Has the country 
pel";rri ttedb Ol' fai ted to ta.ke 
adequate measures to preventa the 
damage or destruction by mob Qo60n 
of u.s. prope~ty~ and faiZed to 
take .:zppl'oFnate meaSUl"esto pl~e
vent a reaUT1'IenCe and to p:tYJvide 
MeqWJ.te compensa.tion f(h Huch 
damage or de8t~uction? 

No. 
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6 0 FAA .B80( oh Fi8h(J~ '8 

~V8· :~~:f95_~ (J1J {If(i~r-'ld6d 
~O!i 6~ lkW'theO.J19'it'FiJ 8eiXl~it! 
01.0 ?Ynposed (/fty penaZty Oli~ s(J}ltrtion 
against/) ctfty Ue 8. fiohi1'lg VB88lj Z on 
aoaount of its f'ishing (Jot'i vi ties in 
tnt(}mationa~ l!1atel's? Iff) (iIJ ex 
~8l.!Zt of a Bei~B the VoSo Co has 
ff"tfl&J ir;gifi1b~8~f'fi9nt WU:WJ9 thg P~() ... 
uisions of the Fi8h~Y~'i'lt:m'a P1-'otftJ(Jtiv~ 
Aot and 8uah amount hat.J "'got hOlm 'f)tKid 
in ~Zl by the sei.zing (}aunt:ry . 
idtItntify tile doc! mentatim l!1hi~h 
dtD&cFibea h(JU.) the bYl: thhoZding of 
tZ!J tJ int(JJ'UJ(J uncl,g)'l the FAA h@ b (JJflm or 
tM:ZZ bo (!.(J(JOfFfPUsh(Jd. 

? FAA §620(~. Has the oountry 
been ""1.n de/aU £, dll ing a period 
in excess of six monthB J) in pay= 
ment to the U.S. @n any FAA Zoan? 

8. FAA g620(t). Have diplomatic 
~elaTIonR bittJeen til e OOuntl-Y and 
the U.S. beet! llev(J;red? If SOb 

hav~ they been ~enewed? 

No. 

No. There are no 
, 

a~reages. 

Diplomatic relations 
~lere severed on JunE. 5, 
]967, dur1ng the Arabi 
Israel War. Diplomatic 
re latior .. s '·lere rene\17ed 
on July 25, 19/2. 



c. Relations with Othe~ Nations and 
the U.N. a~ 

1. FAA 1J620(-i,) 0 Has the countr>y 
been of!i~t1y repre8ented at 

6 

any interru.ztiona Z aonferEmae rJhen 
that l'Bp1"BtJentation included pZanni'Y1(I 
(lctivi ties invo Zving inBtUrTeation 
Ol~ aubve~8ion dil'lBoted o.fJa:ins t the 
U~S. or countr-ies l't(u)eim:ng U.S. 
C!lJsia tance? 

80 FAA §§620(aJ,~~20(n)i 
Has the 

'country ao Zd,p fu,l--niahedJ or pe!'= 
mitted 8hips or aircraft under 
its registry to carry to Cuba 
or NOrth Viet~Nam it~na of 
econ~iaJ milital~J or other 
Q.Bsistanae? 

3. FAA fM20(u),; A~. ·§lo.Q ~fhat 
is the status of t - aountryie 
U.N. dues, assessments, o~ othnr 
obZigqtions? Does the loan o~reB= 
ment bar any use of funda to pay 
U.N. aBSeDsmentn J dues a or 
arl'eal'agea7 

No, as far as is knm·m. 

No, as far as is known. 

Sudan is not delinquent in 
any U.N. obligat~s. The 
loan funds can only be used 
for the project purposes. 

10 FAA §620(i). Has the ()ountr'Y No. 
BngC!Ged in or prepared fOl' 
Q.g(J']I(J88ivB mi'iitaY'lI 8flo1't:8 
directed o.gains t the lJ. S. 0'1" 

oount:roies reaeivirzg U.B. 
assistanaa? 
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20 FAA §620 (8) • llhat 1:8 (a) 
the percentage of the country's 
buo4/fJt devoted to miUtGu~ p~ 
poses; and (b) the amount of 
the cOunt:ryJ'8 fO}:'eign exchange 
':f3{JSO't4:NJ6fJ v.1Jed to aaqzdx·e 
mi Utcwy equipment? 1'8 the 
oourr.;1'11 m vBrting U. s. cleve l.op= 
ffl6nt aBBistal'we or P.L. 480 
(JaMUl to military expenditures? 
Is th~ countroy diverting its 
own resources to unnecessary 
miZit~ expenditures? (Findings 
on the8e questions are to be made 
for each country at Zeas t onae 
each fisoaZ year and" in addition" 
as often as may be required by a 
mator~aZ change in retevant 
~C$8f)~,;jJ$(;o) Has the country 

Defense expenditures repre
sent approximately 23% of 
the 1971/72 recurrent and 
capital budgets. The Sudan 
is not diverting DL or PL 
480 funds to military purposes. 

sp~nt moooy for sophisticated '!t!M. ')rn'::.? 



· 11. CONDITION OF THE LOAN 
s:a= u,"" 1~ 

10 ~ 1l~YJl)~1l1U~o 
18 t e }'ta iCiJ~nteNst 'eic(J~t8iv(J 
m:~ u'tl"Nltl8mUib le fOli the borr(,MBli? 
Are there reasonabZe prospects for 
repayment? flhat is the fjl'ace 
period intel'est liate; the foZZowing 
period intel'est rate? Is the rate 
of inte~~est higher than the 
oountr-y's appZicabZe ZegaZ ~ate 0/ 
interest? 

FincmoiMfj 

1. ,FAA fJ201 (b) (1). To what ,omt@nt 
(jan fi.nanoing on lieasonab Z(J tl!Jrmfi 
be obtained fliQm other ~ee=worZd 
sou~aeSa incZuding private 80Ul~oe~ 
lJ)ithin the U.S.? 

Economic and Technical Soundness 

1. FAA §§201(b)(2) .. 201(e). Tho 
acti'l.,ity 's economlO and techm:cal 
soundness to undeY't.ake Zoan; does 
the Zoan app liaation,» ·togethel~ 
t!Jith info"l'mation and Q88urcmC<i18» 

1:ndicate that flmda wiZZ be wled 
in an econcmi(.'aUU and techni"aZZy 
sound manner>? 

The propoBed terms are con
sidered reasonable. There 
are reasonable prospects for 
repayIIE nt, see Section IV D 
of CAP. 

We are not aware of other 

sources of financing for this 
loan at this time, on reason~ 
able terms. See CAP SecU_on 
IV Co 

Yes, See CAP Sections II, III, 
and IV. 



2" FAA tJ611 ((1) (1). Have 
engirzc6Xling b "yt:iUincia 1. J and 
other' plana ytI!JCe08ar'y to 
oarfiy out assistance, and a 
~@a8onahiy fir<m 6Btilllate of 
the ooat of a~sistaMca to 
t'hg '{loSe" been completed? 

3 0 FAA 1811(b); App. HI01. 
If t'lS Zoan or g"k"ant is for a 
"''1ter Of' 'fie lated land-reGOUJ"ce 
CDnstf'uction project Of' progY'amp 

do plans include a oost=bene!it 
oowputation? DQ~B the project 
or pFogram mset the ~elevant 
YaS. COYlstXluotion 8tanda~8 
ar~ c~~teY'ia used in dete~inirtg 
f(J(J,sibi li ty? 

d" FAA 1611 (0). If this ie a 
CapiW A80liGtce Projec1, l!.tit1i 
11.S, financirlf/ in excess of $1 
million» haB the [lrtncipal A.I.D. 
office~ in ~ oountry certified 
(J,lJ to the OOuntY'Y'8 capability 
effeotively to maintain and 
utili~e the p~ject? 

13. !JeZatio.71~f1hi!vt1!!1.ent 91 C~ 
.!!!!!L!!9 tf~~_ 
Co'Untrv GoaZs 

1. FAA ft§207A 281(a). Deacribe 
t11is loan's lVJZation to: 

Yes, see Section II of CAP. 

Yes~ Section II and CostBenefit 
Annex 0 f CAP. 

Yes. 

a. ]iWtitutionB needed .for The Ra.had Corporation I s Governing 
a d€Jmoractic sooiety and to Council will include tennant 
tWSu:Nl maximWl pal'lticipo;tion representation. Local village 
on the pcwt of the P(JOpZIB in Councils t>1ill be encouraged o 

the tcwk of economic d(:nJl~ Zopiiion't;c 
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b. EnabU:ng tIle countroy to 
meet i Y;IJ food JleedB" bQtll "'''110m 
it9 own ~a8ourceo and th~ou9h 
cleva Zopn~J"Jt D wU 11 U.:;. he lp" 
of infr-astffictUY'f.! to 8UrpOl"t 
innl"Gased agl"icuZturaZ 
prooductivitY9 

o. Meeting inm'l?asing need 
f()l~ trained mJ.npow·~r'. 

d. Developing progr'ams to 
meet public health needs. 

e. Ass is ti'i1(J other> impol"taJ-?Y; 
econarTlicJ) poUtical J an.d somal 
deveZuprr1snt activitiev" inal~Ji
ing induot-rial deve!opment; 
gr'OZJth of !Ne labor' unions; 
aoopel'at'l.'.ves and votuntaY'Y 
1.1{1e. r.eicr.; imp/'t'voncmt of 
tronspol"tation an.d corrrnlunia(l.= 
tion systems; capabiZities 
for' planning and pubZic 
administration; urban . 
development; and model'nization 
of e:r:ts ting l(llJB. 

2. FAA a201 (b) (4). Descr'ibe the 
.....",..- ="''''''''f'"= 

(J,Ct1~V'J.,ty '8 ()OnStDtcmcy with and 
x'to'Lat'ionah,:p to OtllCl' development 
activities" and ita oOYlt~bution 
to reaZiaable 'long=mnge ob,j(JctiveD. 

This loan will incr.ease directly 
food procurtion. Farm income 

will double or triple and national 
foreign exchange earnings will 
increase to $27 million a year. 

The Rahad Corporation will 
train farmers and employees. 

Hospitals, dispensaries, malaria 
control and biULarizin control 
are inc~uded in the total project. 

Not directly applicable. 

The project will increase Sudan IS 

irrigated acreage and thus 
agriculture output. Agriculture 
is key to Sudan I s future grow·th. 



~o FAA ~201(b)(9). How will the 
acti~ty to be J{nanced aont~ibute 
to the aohievwnent of seZf=8u8taining 
g~(Jb)th? 

4. FAA C201(tj. I: this i8 a 
pro;j(Jot wan,!) ~(1e8oribe how 8uoh 
pl'Oject witt Pl'omote the r.:oun~y' B 
(J(Jonomio development,) takulg 't-nto 
aocount the oount~y'8 hwnan and 
materi-at resource requir>ements 
and the ~eZationBhip betlJeen 
uZtimat6 objectives of the 
project and overaZl eoonomio 
deve topmen t 0 

50 FAA §201 (b) (3). In wh2t ways 
does the aot1vity give reaso~uWZe 
premise of (Jontr'ibuth1ft to 
deveZopment of econamta r~BoUY'cesB 
01' to inol'f4ase of pY'oduat1..ve 
oapaai tieD? 

6. FAA §281(bJ, How does the 
program under' whiah assi8tance is 
p.Y'ovided l'ecogniae the parJticuZaro 
nee~hJ) d(Jsi:N:S, and capaaitiea of 
the aount~y' 8 . peop Ze; uti Ziae the 
aountry's intellectual l'eSOUPce8 
to encoU'!'age l:nstitutionaZ develop
mant; and support civia eduaation 
and tJ:'aining in 8 ki lls requiY'ed 
foY' effeative paJ:'ticip~tion in 
po Zi tica Z pr'oaeD S e8 • 

The production will increase 

agriculture production and 
generate substantial foreign 
exchange earnings. 

See CAP Section IlIA. 

SE~e CAP Section III. 

Th.e project has top GOS 
priority. The Rahad 
Corporation will develop 
human resources through 
a number of educational 
and governmental insti~ 
tu.tions. 
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?" PAA (J601 (aL How IJi II 
tl1is lOan 6nao~g" the ommtPjJ 98 
elfo'K"t8 to: fa) ifiOl'eanC the 
rt(JW of intoltnationaZ tMdo; (bJ 
/081:01' pr~~t~ initiative a~d 
~petitton; (c) enool~ge 
@v~lopnum.t fAtui ua€J of "oopem·· 
t;iV(J8 lJ cr8ai 1; tmums.9 and luwi;1go 
and l~an a~30oiationa; (d) 
a~oo~e monopolistia p~aoti6~&; 
(0) improve t8o¥mioaZ (Jffi.m.l!iYl,ftlJ 
of indwt:fl"" ag'riCiUltu:pe,p and 
Q(}ffli/'Ie Y'C€; and ( f) (I t;~ng tlum 
free 7AbO'K" ~~o f 

80 !&! &20$( ta). Indicate the 
tfJnOWtt of money under the Zoom 
~hiok i8~ going di'K"catly to 
p'Pivatll ent9r-p:r<i8o; goi'llfJ 1~0 
intexmediaw tn""tJdi t ins ti t14 tiorw 
O'K" athol' bO'i?K~tiuMN3 fo1' use by 
p'K"i'lXl,f;e (1nto'&'PnsG; bei't1(} u&}&a 
to finanoe lmpo'/rts from p1'1~vato 
Bourae8; o-r otheMs8 beirt(jr !Ml@d 
to fi~uJJ1('J:3 proOU}"I1Jm(Jl'! to ft'om 
private 801~~8. 

9. FAJLJ!~~l(~)lJ).. What .l4~~ifJ~a", 
tiv(J ~rl ?-o l'28qui'kV4d Wt tln,n tRtfj 
'l'ocipient COW1'/;r>y? f/hat io the 
bmJia fol' a ~(JnabZe cmtil'Jipo;ti()rl 
tlaat ouch t2J3tirm fifi ~ Z blJ (Jomp tfJf;od 
'in time to pm-vmt o~d(/fI~y ,woompU@I."" 
ment of purp(JtJ~(A (if loan? 

~ee CAP Section III. 

All :lmports will be +=roI!1 private 
sources. The Rahad Corporatio".u 
a quasi=governmen.t organ.ization, 
'vill execute the loan. No money 
is expected to go direct:i.y to 
the Sudanese private sector. 

The Rahad Corporation wa~ 
created by the GOS on April 22, 
1972. 
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Reg i OYl(J. Z Goa ls 

1. FAA 0619. If thi~ loan is 
aJJoiattnga= new ly independen t 
countJr1h to what exumt do the 
oi:r"mHl'l1J tano8S pelWli t 8uel1 
fJbBw1xJ.nce to be j'ID71ialuJd 
thT-oUgh mu'ttiZ,atel'aZ Ol-rJaniaatiOYuJ 
O~ plaJtfJ? 

20 .FAA QJ209. If thi8 loall 1.8 
di~a"iiioa 'at a pl'ob Zero ';;'l~ an 
opporatuni t-iJ that i8 ~gi'ma Z i rl 
Mt"@8~ how dootJ (J1JoisUr,wlj v.nd@:fl 
this Zcan enaou~& a ~@gia~Z 
il13v~'k-ft"'11ent pl'ogram? tlhat f'fIUlti= 

w.wml, QlJsiatc:rwe is p'l'¥J8en1;ly 
being furwished to the (jo'tmtr>y? 

Co Nt) l,ation to _ u. s. .Eco".!!!!J.U. 

Ert7pZoyment~ BaZcmc~ of Paymer/,'I;.l(~ 
Privaw Ente'l'[)Y"'I'.so 

1 • FAA Of} 201 (b) [ 6L;,2Q!4r. fittfJ.. 
What~ pose71JZe tAtfeats oj 
thUJ Zoorl on U.S. €aonalqf., with 
tJPoo1.at i~f6't'cn(Je to Cl:fl3G8 of sub.,. 
sta:ntiaZ labm' surplus r D08ariho 
the ext(Jnt to whioh ClSfJ"is tClYUJe 
ie t'Jorwtt.tlde.d of U •. ~. ~ommodit1:rr: 
and oeroiot li J furnishea in a manner' 
cansi stent 1JJith improvi'f?{} the 
UGSo bal~e of p~nenta pnsitiono 

SULa811 is nqt newly 
iqdependent. Tne World 
Bank is participating 
in the project. 

F,;t a Regional program. 
Sudnn receives assistance 
from the VIor ld Bank and the 
UNDP. 

It is anticipated that 
Rll goods and services 
purchased with ~he loan 
will be from the U.S., 
thus assisting the U.S~_ 
economy. 



/ 
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20 FAA fj{j612(,bJ 6J6111L Wl(,~+ There 5.s no U. So owned 

~UJp"iJTav(J bema i~en to aB8W-a6 Sudanese local eurrency 

that~ to th& rn~ extent pom:l',ib'tf1ta ava~lable to su~port this 

f01PE'ltgfl "UJ~NMi()fj tMned by the project. GOS 'tnil provide all 

U .. S .. t'm>j tooo? (Jt.!15'lNncien aortt~i~ local currency required. 

bM~d by th@ "ountr<y ewe uti li lUJa 

to m~6t thr4 oO'(J't of contractuaZ 
and otho~ 36~068, and that u.s. 
f()1f~n=(1l§tWd tJU}~r'i9noi~ft aN 

utiti~~d in Ziou of dOZZa~8? 

3 •. P4A !'JOi(d)' Aet. &10_9. If 
1ih~lJ~n i8 %t e.g oopitat pr'o= 
jt3ctb to iJ1:at liJ:eumt has the 

Agsr'!CY (JJW()ulWJ~d uti U2ation vf 
fff'rg1;r1(a(Jring and ~n')()fefj8iona l 
8(j'ii"'~ilJeiJ of (J So fi1ffls and their· 

afflZiates? If the loan i8 to be 
WJ~d to finance direct a08 t8 fo~' 

oonst'l'UcticmJ) m II any of the 
contmotors b(J perBons 0 the!' than 
qYAUfied no.tionaw of the OOt4nl;ifll 

01" quaUfied ()it1'3ens of the U.S. r 
If so» has the ~quired waivar 
be41n obtained? 

40 fAA §608( gL. Provide ii1foY'~ 

Illation on mO(WUl"eB to be taken to 

&,rt<{,Uae U.S. Governril~mt e,xoaSB 

p(Jl?(Jona t pl"op€Jrty in lieu of the 
pr-olJUl-aem-nt of neW i t(lYfltJ. 

s. FAA 6~02. What ef,,1;l'ts h(we 

b~~n w~a~ t~ ~ai8t U,S. smatl 
bY.lJin88B to pa.rticipate equitably 
in file /uF(f,is ~ing of COiTilllOd·t tim) 
muI ser"!Ji(Jes financed by this 
1'~i? 

u.s firms will provide all 
protessional services required 

unde'l' this loano 

The Loan Agreement conta.ins a 
provision allo\.ring the use 0 f 

U.S. Government excess personal 

property. 

Normal A.I.D. procedures will be 

follO'tved to provide noti.ce of 

inteuded procurement to U.S. 

small business. 



tJ • ~ fJ621. If the loan pro"" 
vid(JtJ t;;;;hnicQ l- assis tanot'J b 1UM 

i8 p~oot6 enterpYi1.se on a OOY1~ 
tT'aot basis utiZised? If th~ 
facil:itifJ8 of othel' Federal 
agencies will he utiZiEedll in 
what Wa.y8 ~e they pCU"tiau"/,en., 7..y 
sui iob ltJ» aNd they compe ti ti V9 

wi th prvi'Vate en tervp'l'is6 (if so ~ 
Qt1i1J 'lain); and how oem they be 
madm ava:i 'Lab le wi thout undue 
interference with d~e8tic 
p~ogr()JYIB? 

7. FAA jell (0). If this Z.oan 
involves Q(jontraot fo1' aon= 
8~tion that obZigates in 
e~oe88 of $100,000, witt it bG 
on a ofJ1ftpetitive basis? If 11ot.l) 
aFe there fQoto~8 whioh make it 
inrpract-loab Ze? 

1. p~ §604~. WiU aormodity 
pX'oot~"¥WI(,31'lt e Y'eatrioted to V.S. 
except as othe~wiBe determined by 
the PX'(Joide-rr/;? 

2. FAA fJ604(b). W·iU «ny part 
of this loan -!iii used for buZk 
()O;Wllodi ty p roOV.J'leme n tat adj us ted 
pr1 ~I9S higher than ·the mCU"ket 
pl~()e p~evaiZing in the V.S. at 
time o! puro1Ul'8 (J ? 

See CAP implementation 
Section V. 

Does not involve con
struction. 

Yes~ Code 941 Countries. 

No. 



30 F4A 16q~(e)o witt any p~t No. 
of 11Gta GtliTIi WUil(i for> piN)tJUl~O"" 
ment of any agriouZttwa1. (J()nlfflcxJ:ity 
o~ p~t;h.4Ct thfJl'(Jr! outlJid..e the 
fJoSo wnml th~ d(jffl8Stio p,!~(J(;l of 
~uah (J()1Yfilodity io 1A1Btl t1Upj p~ity? 

'f)" Other Req-uil'(1men t8 
.. _. - :=;:0 

1. FAA gaOl (b) 0 Icr tll0 es()un~'Y 
(!Jnt)'fl{I the ?J) ()()tmtX'ies in 1!J11ioh 
deve "Lopment ~oo:n ftmds may be ~MJeJd 
to make 'leans in this firHJa't 1I6etJl? 

20 &?Eo l\Lo?=.. Doe8 the ZOwl 
o.{jNJeme;'l't p~ovide.9 lJi tIl ~~~p(Jct 
to co.pitaZ p1'ojaatBa fop U.s. 
ctppi:'IovaZ of contrcwt tefflltJ aYul 
fiKffl8? 

3. FAA ~620(k). If the loan ie 
foY' (JonBt~uatiO"l of a produotive 
entc,rtp;:i88,}J with re8peat to whioh 
the a~gX'egate value of a88istanca 
to be fl~~i8hea witZ exoeed $100 
mit 'tiona what Pl~8p~(Jtion haD b(!J(J'i6 
mtJ~-' to obtai!,l t1w ~1:p:reoo t1J l'I I()VaY. 
". ,,;ilo COrt(J!¥JtUJ? 

Not Applicable. 

Not Applicable. 

Not Applicable. 
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€Jo GfJA8110(b) 
HaB 'l- mgt temnnet.f t1UJt fha 
aountl'1J i8 rwt dominated O~ oontX'oZ'MJd 
by tn(J in;f;(Jmatinnal Communist mtJWJ= 
m&nt? If tiiag OOW'ltry i~ a CeP7i1fitmif:Ji; 
count'i'Y (iMtudi:"f/; but not 'U,fli'iTMJd 
to" th~ countl'Ji68 listed in PAA flj(;20(f)) 
tmd 'i;h~ loaw i.8 inteoo@d for @()tNW§mo 

(f!/iJfJilJ'tmM)(JJa t'tfJVS t1t€l fi-'ldinf!fj g1JqMi~'JdJd 
by .rM fj6BO(f) 
b&~n ma~ and ~p()rt~d to th~ Cffng~(jJ~S? 

5. FAA §620(h). What steps have 
been tOJ<en to {n8u~ that the wan 
rJill not be used in ex mcmner tJ]lich; 
aontpcu';'1 to tht:? beDt intel't:ot of 
the United State~J ?':r'omoteB OJ' 
aB8iBtS '1;116 fOY'eign aid p,·o.j'1ots 
of the Com;mli1iat~bZo(J (]mmtriea? 

6. ~. II 110 . ~/iZ l any funds be 
u8ed tC' -';;n;;;:JCIl [,rocureJfleJlt Of iron 
and steel p:1oductB foY' use in Viet~ 
Nam otheY' th~m aB contemplated by 
IH10. 

7. FAA flS36(iJ. WiZZ any pa:t>t 
of t'hlB tcan btJ used in v""inancing 
non=U. S. ~mcmu.f' IctuY'cd automob1~ Zes? 
If 80D has the Y'~~4i~nd waiver been 
ob 1;(!.i vUJ,d? 

Sudan is not r0ntrolled 
by the Internati.onal 
Communist Movemento 

The Loan Agreement con= 
tains the standard 
A.I.D. clauses in this 
regard. 

No. 

No» to first question. 
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8. flA e~620(a)(1) ~LSlL, €JJO(pu.. No. o:r:cr rrYil,j M8Uitance 
b(J furw-ni 8 h ed O}\l fundB made avai t
able to the govertnmenl of Cuba Oi'" 

the United A.rab Rep~lhtic? 

~. FAA Q620(a). Will an& r~t 
oJ" this toan beuBed to OOmpel18ate N o. 
IJiJ'flBrll foY' e:cpl'0pY'inted Or' nationaliBed 
p~operty? If any aB6i8taYICe has 
been used for' such pury.>ose in the 
pCIJ!Jt» has appropr'iate T'tdml Ju1'86nUlH'lt 

been made to the U. S. for BumS diva:r(;(Jd? 

10. FAA §20J{f). If this 18 a 
project tOGn J what provisions h~Je None. 
been mt7,de for appropr'1:ate pa:rtioi= 
pation by the reoipient (Jountry utJ 

private enteY'prise? 

11. ~. §104. Does the loan 
t1fJ'l~eementli(ii.-any use of funds to Yes. 
pay perun:otls) eta, 9 fOi' pel"AmlE 
who are Sel"V1>ng 01" who have sel'ved 
in tho recipient co'..mtry'8 <lrmed 

!OX"CUM? 



· . 

12. 

13. 
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s 
MMA s 221. b . Does the l08.n a.greemen t 
provide, for compliance with U.S. 
shipping requirements, that &t least 
50% of the gross tonnage of &11 
commodities financed "lith funds made 
available under this loan (cc~puted 
separately by geographic area for dry 
bulk carriers, dry cargo liners, and 
tankers) be transported on priva.tely 
owned U.S. -flag cC!rii.mercieJ. VElssels to 
the extent such ve~6elB ar~ available 
at fair and re~on~ble rates for U.S. 
flag vessels. Does the loan agreement 
a.lso provide for comp1:;'9..nce \-lith 1l.S. 
shipping requirements, tha.t €bt least 
50% of the gross f~eight revenues of 
goods shipped under this loan must be 
earned by priva.tely o~med U.S.-flag 
commercial veBB~B to the extent such 
vessels are available at fe.il' and . 
reasonable rates for U.S.~flag vessels? 

FAA. Section 481. Has the country 
failed to take adequate stepfl to 
prevent narcotic drugs from entering 
the U.S. unle,\vfully? 

J/AA. Section 604.e. Ha.s there been 
compliance \-lith restriction a.ge.inst 
procuring with AID funds agricultural 
camnodities mitaide the U.S. when the 
domestic price of such cQmn~lity is 
less than parity. 

Yes. 

~o • 

No agricu::'ture corrnnodities 
will be procured with funds 
provided under tnis loan. 
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ITEMS PERTAINING TO HEAL1~ EVALUATION OF IRRIGATION SYSTEMS IN AFRICA 

Vector-borne diseases 

Malaria 

Trypanosomiasis 

Filariasis 

Onchocerciasis 

Yellow Fever 

Other·arbo-virus diseases? 

Snail-borne diseases 

Schistosomiasis - human and animal 

Fascioliasis - sheep and cattle 

The irrigation project per se 

New or old? 

Water impoundment? 

Source of water? 

Area impounded? 

Forestration to surround impoundment? 

Extent 

Type 

Area to be irrigated? 

Extent - acres - hectares 

Capaci ty of main canal - t1J 



Eval. of Irrigation Systems in Africa 

FlorI rate 

Main channel 

Other channels 

Irrigation channels? 

Type of 

Main canal 

Lined? 

Unlined? 

Width? 

Depth? 

Second and te::-tiary channeJs 

Flow - continuous or intermit~ent? 

Drains 

Extent? 

Location? 

Probable type of vegetation? 

Utilization of land 

Crops 

Kind? 

Rotation? 

Snail-bornA diseases 

Schistosomiasis - Human and animal 

2 



Eval. of Irrigation Systems in Africa 

Presently endemic? Spe'Jies present? 

/ 

Prevalence - incidence - morbidity 

Clinical gradients? 

Intensity of infection (egg counts)? 

Related to present irrigation or not? 

Relation to proposed irrigation system? 

Possibilities of spreading to the new area? 

lransmission patterns 

Snail species involved? 

Vectcrs of human schistosomiasis? 

Vectors 0f animal schistosomiasis? 

-:--1 ...... ,.:l '1--""""1"'\ '" ~ ; ............. ........ ""'),....., ~ ~ ....... "'.,.....-.. .. " ~ t;' 
.-... .... \.- ...... ..- - ...... ---- .. ·0 ~ - ~ ........ --- - ... "---- .... _. 

Relative abundance of vectors? 

Degree of infection in vectors? 

Degree and points of water contac~? 

Social mores as related to infect~on? 

Sanitary condition - fecal a~d urine disposal? 

Occupational hazards? (types of agriculture) 

Fascioliasis 

Prevalence - Incidence? 

Abbatoir observation? 

Percent liver cOl'demnation? 



( ( \ 

Eval. of Irrigation Systems in Africa 4 

Snail vectors? 

Economic impact? 

Othor water related diseases which may affect project? 

.. 



OFFICF OF 

DEPARTMENT OF STATE 
AGENCY FOR INTERNATIONAL DEVELOPMENT 

WASHINGTON. D. C. 20523 

THE ADMINISTRATOR 

A.LD. Loan No. 650-H .. 017 
Cap. Asst. PRper No. AID/DLC/P-I064 
Project No. 650-22-130-100 

CAPITAL ASSISTANCE LOAN AUTHORIZATION 

:Provided from: Development LoRn Funds 
Suden - Rahad Project 

Pursuant to the authority vested in the Administrator cf the Agency 
for International Development (hereinafter called "A.I.D.") by the 
Foreign Assistance Act of 1961, as amended, and the delegations of 
authority issued thereunder, I hereby authorize the establishment 
of a loan pursuant to Part I, Chapter 2, Title I, the Development 
Loan Fund, to the Government of Sudan ("Borro\>ler") , of not to exceed 
Eleven Million Dollars ($11,000,000) to assist in financing the 
foreign exchange costs of equipment, machinery and related services 
to be utilized in the multi-donor financed development of the Rahad 
Irrigated Agriculture Scheme in Sudan. This loan is subject to the 
following terms and conditions: 

1. Interest and Terms of Repayment. 

Borrower shall repay the Loan to A.I.D. in U.S. dollars 
within forty (40) years from the date of the first 
disbursement under the Loan, including a grace period 
of not to exceed ten (10) years. Borrower shall pay to 
A.I.D. interest at the rate of two percent (2%) per 
annum during the grace period and three percent (3%) 
per annum thereafter. 
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2. Other Terms and Conditions. 

ao Commodities fmd services financed under the Loan 
shaU. be procured from the United States or other 
Code 941 Countries. 

b. The Loan shall be subject to such otheT terms and 
condition.; as A. lor. may deem advisa Ie. 

---------------.-----------------Date 



DEPARTMENT OF STATE 
AGENCY FOR INTERNATIONAL DEVELOPMENT 

WASHINGTOr-.;, D.C. Z05Z3 

Minister of Planning 
Ministry of Planning 

February 5~ 1973 

Democrc~ic Republic of the Sudan 
Khartoum, Sudan 

Dear Mr. Minister: 

Subj2ct: A.I.D. Loan No. 650-H-017 
Rahad Irrigation Proj~ct 
Implementation Letter No. 1 

This letter, which is effective upon the signing of the Loan Agreement, 
sets forth the procedures for utilizing the proceeds of t~e loan and 
prcvides information to facilitate the implementation of the project in 
accordance with the Loan Agreement. Nothing in this letter and its 
attachmc~lts alters the scope of tha Loan Agreement or the terms of the 
specific sections of the Loan Agreement that are referred to or explained 
in this communication. This letter and its attachments may be supple
mented or modified by subseque~t implementation letters to meet special 
situations that may arise, 

1. Conditions Precedent to Disbursement. of Loan Proceeds. The condi
tions precedent to financing under the Loan Agreement are found in 
Sections 3.01 and 3.02. Although these provisions are largely self
explanatory, the following informatio~ is provided to assist you in 
complying with them: 

A. Conditions Precedent to Initial Disbursement (Section 3.01) 

1. At tachment A, Guide for Counsel of Bor rm,Ter Government, 'vlll 
assist you in preparing the legal opinion required in Section 3.0l(a). 

2. Attachment B. A.I.D. Ca~ital Projects Guidelines for Borrower 
Procure~ent of Engineering and Other Professional Services, descrIbes 
procedures acceptable to A.I.D. in preparing a contract meeting the 
requirements of Section 3.0l(c) of the Loan AgreemeI1t, which covers 
contractual arrangements for commodity procurement services f~r the 
project. 
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At t n c hm e n t: C t !~~_I~. _D_.~~Hp ~Ltl~1 _ EE~1Je.~:,~ __ ~J:!}:.(,~,~1.!Ee8 ,_f~I_~<?!" l'~_~_er 
!)rocl~re!nel~,,:~!_}:~~~!:'p]I~~!~_~_J~~~~I __ l1_(~_~~EJ_n}!1,_' pnlvldes\ 118 true Hone for 8elel' ti.ng 
Hno prepnrlng COl\lrllct:(A) for jn-oclirement of; !~qllipment, Il1nte'-:La18 llno 
related Berv\ccA for tile project:. A IL,[ of tlte oqu:tpment tdJg:Lble for 
fllllllwlng under thlB 1011n Ifl Included In Attllc!lment D. 

C. Pleilfw nole Chnl 111:11(11' Sect Ion 'i.en of the Loan Agl (,Omenl, the 
tennlllll\ date for fulflllllwlll or Illltl,,1 conditions precedent (Section 'Lot) 
18 l:?O UIIYH !'!Onlll Lhe dnl-e of till' AgrPl!lIwnt, whlle the terminal dnte [or 
fulfIllment of the addltlollal condltl()11 precedellt (SectLon 3.(2) If! 1':;0 dnys 

fro\!! the date or the Agrncn,ent, 

II. i'rocIIcelll('nt of Coo<iH ilnt! ~;ervll'l~n 

The COl\lllHHllty pr<)('tlrt'lIwI11 :wI'vlcen flrlll, ('l he finilllced ul1der the IOlln 
P II r H II il \It I (J ~ ; e I' t (Oil ':i. () I. (l f !. Ill' A f', n~ e III Pili, \4 I I I il 8 8 I f! l: Y () III n t lie pre p II r II -
tlOl1 or equlpl\lelll Hpl'('lfll'iltioI1H illHI hid d(l(,IIIII('lltH, l'VlIllllltlon of hldfl lind 
IIlllnlturlng of eqlllpllIl'nL delivery III ;;lId'll1. PI'Illr A.I.Il. npprovill \VIIi IJ(\ 
rl'quired fIll' tlif' PI'I)('llrl'IIIL'lll H('I'vlc('f! l'llllll'nct ,18 well i1fl for (~qlllplllenl 

tender docIIIl1PIlI:-; nlld c()ntril!'!. i!\4I1rds. 1)('lallpd proclIl'pmt'llt lnAtnlcl.LlIlA 

ill'e (lloovldcd III AII,ICIiIllC'l1tH II dud C. 

A. SOIlI'('C' 0 f l'r(l('III<PIIlC'l\ 

A I I )',(j,,,IH ;tllli HPrv I ('PH 1(1 he f Illillll"l'd Iliider the I (J1l1I III1IH t hllve 
tlip:r HOllrcp ,lllll ol'lglll III 1'(l\lIlII'leH IlIcll\(lpt! 111 Code (1/11 of the A,'I.D. 

Cl'ogrilpltlc (;,)(11' Ilolr!< III ,\('I'Ordillll'<' \vl!1i ~;el't lOll '},Ol of tilt' Loan Agreement. 

F()r II1s1 rllcllliilS, dl'fllllllllllH ,lilt! fllrlllf'r Illfllnnilllon cOl1c:c'rning the f~(~lIrCf' 

ilnd Ill' (g III or l',(l(ldH ,1I\(1 Hl'rv I I'(,S Lo he' r i llHlll'ed undel' lhl'. I onn, yUill' 

i1tLellliol1 (:1 dlrul'll,d 1'1 Sl'I'II'lIl II of Alf;!l'itment IIllnd Section ') or Attllch-

mel1! C. 1'11'i1Hl' l1otl' Illnl A.I.I). 1('),.1111i111011 r('qttln~H tlint procurement of 
v C h Ie I (l H h r, \'l' n I I' I !' t l'd lot h (' 1111 I l (' d S t; I I {' 11. 

II. Notl f),I'ilt Illn tllyotf!l1t In 1~;lIp_pl-'-er_fl (Llliln Agreement Sect \011 '),09) 

AtLlt'illllt'I1l:H II lind C, ~;('('tl(Jn I., 111('llId(' pr(lCedUrefl for ndvenlrdllg 
for ilnd fwl('ctllll1 Ill" contr:lctllnl nnd (\(lltlplllent Htlppllerfl, 



-3-

C. Geographic Code Classification of Source Countries fo~ All Goods 
and Services Connected with th~ Project 

Codes 935 and 941, referred to in vaiious sec~ions of the Loan 
Agreement, are described in Attachment C. At the current time, Code 935 
includes all "Free World" countries and excludes the following countries: 
Albania, Hungary, Bulgaria, Mainland China, Cuba, Czechoslovakia, 
East Germany, Estonia, North Korea, Latvia, Lithuania, Outer Mongolia, 
Poland, Rumania, North 'Vietnam and Union of Soviet Socialist Republics. 
Code 941 includes the United States and all lower-income countries with 
which the United States has friendly relations. 

D. Ocean Shipping Limitations (Loan Agreement Section 5.08) 

1. In regard to the provisions of Section 5.08 of the Loan 
Agreement, ocean vessels included in the latest "List of Free World and 
Polish Flag Vessels Arriving in Cuba since June 1, 1963" and/or the latest 
"List of Free World or Polish Flag Vessels Arriving in North Vietnam on or 
about January 25, 1966" are ineligible to carry A. I.D , financed cargoes 
from the United States. These lists are published from time t o tilT'e in the 
Federal Register of the United States by the }furitime Administration uf 
the Department of Commerce. A.I.D. maint a ins a current listing of such 
ineligible vessels which it will furnish upon request. Please take such 
steps as may be appropriate to make certain that no shipment financed under 
the loan is made on an ineligible vessel. 

2. A.I.D. requires that at least 50% of gross tonnage of all 
goods financed hereunder shipped on ocean vessels be shipped on United States 
flag vessels and at least 50% of gross freight revenues generated by goods 
financed hereunder and shipped on ocean vessels be paid to or for the 
benefit of United States flag vessels. Ocean freight may be financed under 
the loan to the extent that vessels of Code 941 countries are utilized for 
the shipment of eligible items. 

E. Information and Marking (Loan Agreement Section 5.11) 

Arrangements shall be made for marking goods and shipping 
containers and for placing signs at the project sites bearing the A.I.D. 
emblem. Attachment C, Sections 4.6 and 4.6.2,will assist you in complying 
with these requirements. 
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III. Taxation (Loan Agreement Section 4.05) 

To the extent that any of the items financed under this loan are 
not exempt from taxes, tariffs, duties and other levies imposed under the 
laws of Sude.n, A.LD. should be advised in writing as to the procedures 
by which t'te Borrower proposes to payor reimburse the project for these 
charges. 

IV. Disbursement Procedures and Documentation (Loan Agreement Section 6.01) 

Foreign Exchange CO~jts. A. 1. D. anticipates the issuance of Letters 
of Commitment to assist in financing the foreign exchange cost of services 
and equipment contracts. The procedure for requesting issuance of Letters 
of Commitment, actions to be takqn after they are issued, and the documenta
tion required by A.I.D. as a basi.3 for disbursement of loan funds are 
described in Attachment E, Disbursement of Loan Funds: Letter of Commit
ment Procedure. Banking charges incurred in ·connection with Letters of 
Commitment and Letters of Credit shall be for the account of the Borrower 
and shall be financed under the loan unless the Borrower otherwise advises 
A.I.D. in writing. 

v. Records and Reports 

A. Records 

TI1e records required under Section 4.09 of the Loan Agreement, 
which relate to the acquisition of service~ and equipment financed under 
the loan and with project operations, shall be maintained for at least 
three years after the final disbursement under the loan. 

B. Reports 

1. Progress Reports. A.I.D. plans to coordinate its progress 
report requirements with the World Bank and the Kuwait Development Fund so 
that a single reporting procedure will satisfy the needs of each organiza
tion. Additional instructions regarding format, frequency of preparation 
and number of copies will be forthcoming from A.I.D. after these 
arrangements have been concluded 
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2. Quarterly Shipping Reports. This report is required until all 
shipping under the loan has been completed and should be submitted within 
thirty days of the end of each calendar quarter: Attachment F, Borrower's 
Shipping Statement, contains the format for this report. The Summary 
Statement Part I~ should give the cumulative actual tonnages shipped, 
beginning with the initial report through the month of the last report, 
for United States and non-United States Flag vessels, by category of 
vessels, as applic~ble. 

If the summary indicates a lag in compliance with Section 5.08 
of the Loan Agreement, a statement shOt-.ld be included indicating how the 
deficit in shipping on United Sta tes f~.,qg vessels will be made up. If no 
shipping occurs during a particular caiendar quarter, a statement to that 
effect must be submitted. 

3. Annual Financial and Operations Reports. For five years 
following final disbursement under the loan, the Corporation shall submit 
annual financial and operations reports to A.I.D. A.I.D. is prepared 
to discuss the content, format and timing of these reports with your 
Government to assure consistency with your reporting requirements for 
the World Bank and the Kuwait Development Fund. 

VI. Correspondence 

All documentation, reports and correspondence concerning this loan 
should be forwarded to the A.I.D. East Africa Regional Economic 
Development Services Office (REDSO/EA), Nairobi, Kenya. 

We will be pleased to discuss with you or your representatives any aspect 
of the project, or any matter relating to this letter or the attachments 
hereto. 

Sincerely yours, 

~~ 
Princeton Lyman 
Director 
Office of Development Services 
Bureau for Africa 
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Attachments: 

Attachment A - Guide for Counsel of Borrower Government (6/64) 

Attachment B - A.I.D. Capital Projects Guidelines for Borrower 
Procurement of Engineering and Other Professional 
Services, M.O. 1442.1 (3/71) 

Attachment C - A.I.D. Capital Projects Guidelines for Borrower 
Procurement of Equipment and Materials, M.O. 1442.3 
(3/71) 

Attachment D - Eligible Equipment List 

Attachment E - Disbursement of Loan Funds: Letter of Commitment 
Procedure (7/69) 

Attachment F - Borrmver' s Shipping Statement (10/62) 



DEPARTMENT OF STATE 
AGENCY FOR INTERaATIONAL' DEVELOP.'1ENT 

Washington, D. C. 20523 

GUIDE FOR COUNSEL OF BORROWER GOVERNMENT 

Attachment A 

Among the conditions precedent to financing under the Loan 
Agree~ent, A.I.D. requires an opinion of the Legal Counsel of the 
BorrcmGr Government to the effect that the Loa.n · AgX'eement is legal 
&nd c.i:1r:iing insofar as the Government is concerned, In preparing the 
required legal opinion please be guided by the following cri teri.a: 

1. A.I.D. prefers the opinion of the senior legal officer 
of tne Govern'11ent (the Attorney General of the Government or other 
cou.nsel satisfactory to A.I.D.) .. · 

2. The legal opinion should reach, in substance, the 
esse.l~~ial concl~5ions concerning the leg~lity and enforceability 
0:: the Loan Agreernent that are specified under "Conditions Precedent" 
i~ the L05.:1 Ag!"eemen t. 

3. A. IoD. 1-1ill look for an expla.Y'tation of the legal oasis 
on ·~·l!-.ic:-. such conclusions 1-mre reached. This should include a 
cita~ion of.' the basic legal authority for entering int.o the Agreement, 
a ~erilication of the authority of the Gover~'11ent signator to sign 
.fo~ ~r.~ Go';ernr.tent, ar.d an affirmative ropresentati8n that all 
:' cc;,~.:..:!..:"e;-;-.:;~ts 0:: la1-; have been met to make the Loan Agreement or the 
c;.(;:._~ons LC.~en pu:-suant to it valid and binding. 

~ , A.I.D. will expect counsel to include relevant excerp~s 
~.., E!'1g:2.3:' :!"O:1 the Constitution, statutes, executive orders or 
~~:=~e~J public notices, etc., relied upon in such op~nion. 

~1jO copies of the legal opinion, in English, should be 
;·~' ::':::"\~> -:1 ~,o it.:;:.D. by the BOrr01'!2r without delay so a:3 to facili ta te 
d~s~~rda~e !'1t of Loan proceeds. 

:',":;':> fer:.' ·6jr 4 " •• \., ,1)",. 0 

jmenustik
Best Available
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ELIGIBLE EQUIPMENT LIST 

A. Construction Vp.hicles and ~quil)~ 

1. Vehicles 

a. 4-wd drive Pick-up 
b. 5-ton Truck, chassis 
c. 7-ton Dump Truck 
d. 1,000 gal. Tanker 
e. 50-60 ton Low-boy 

Truck 
f. Motor Grader 
g. Motor Grader./Elev. 

2. Construction Eguipment 

a. 380 HP Tractor, 
blade, gripper 

b# 180 HP Tractor, 
blade 

c. Concrete Hixer 
d. Vibrator 
e. Steel Bending 

Machine 
f. Steel Cutting 

Saw 
g. Backhoe 
h. Front End Loader 
i. Mobile Workshop 
j. Engineering 

Equipment 
k. 7 Ton Crane 

B. Agricultural Ea~ipment and Vehicles 

1. Farm Equipment 

a. Groundnut C0mbines 
b. Groundnut Digger

Shakers 
c. Decorticators 

~ .At tachrnent D 
Pg. 1 of 3 

.. 

No. of 
Units 

40 
65 
10 
25 

5 
3 
5 

10 

20 
30 
30 

4 

4 
4 
3 
3 

Lot 
2 

156 

156 
Lot 
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At b~ch.1fIen t D 
Pg 2 of 3 

No. of 
Units 

2. Material Transports 

a. 4-wd Tipping 
Trailers 13 

b. 4-wd Trailers 10 
c. 1500 gal. Fuel 

Tankers 10 
d. 1500 gal. Water 

Tankers 10 

3. Blading and Deep Plowing 

a. 270 HP Crawler 
Tractor 5 

b. Heavy Plows 5 
c. Nutgrass Blades 5 

4. Maintenance Equipment 

a. 270 HP Crawler 
Tractors 4 

b. Ditchers 4 
c. Motor Graders 4 
d. Scraper Blades 24 
e. 4-wd Drive 

Mechanic Trucks 8 

5. Land Levelli~ 

a. Motor Grader 3 
b. Offset Disc 

Harrow 20 
c. Land Planes 28 

d. Mobile Horkshop -
Van Type 3 



5. Land Levelling (Cont'd) 

e. 1500 gal. Water 
Tank€r 

f. 1500 gal. Fuel 
,"Tanker 

g. 5-ton Trailer 

6. Lubrication - Shop Equipment 

a. 4x4 Truck Mount 
Lub. Unit 

b. Central Repair 
Shop Equipment 

7. Vehicles 

a. 4-wd Drive 
Pickups 

b. 5-ton Truck 
Chassis 

or ", 

{ ) 
.. Attachment D 

Pg. 3 Of 3 

No, of 
Units 

3 

3 
3 

16 

Lot 

82 

23 
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ATTACH~NT ·1 E 
~~.".... 

I 
ArB«Y fOR IHmfW\TIONAL vnVllLf)ltt.wn ~ 

Washingtofi 9 Do' Co ~OS23 

DISDURSD'mNT or LON-~ ~ 
urrnlltS 01' CONIn.tBt~ ~fiU'P1! ! 

\, 
If 
I 

Under AID loan agreements the borrowor may ycqoost AU} to bsumd lotto1ffi @f e~iW'~nt to bank'" 
ing institutions in the United Statos o designated by tha b6~a'ii'9 aID ~ bosi9 '@f dlgbuf9in~ Joan 
funds. The procedures to be fOn~lCd by the borrmror t@ WWiil thlll bs\I\ro1oo @f lCJt~i'$ of em"ui tlii:"!!nt 
and by suppliers to obtain payment pursuMt to lcttoffl of etrodU: @f O~3lf @~n f@lf pa¥t~J!:Jilt blJood 
under the letter of eOll1l1itmcnt an as foUm1!!: . 

I • 
I 

! 

A. form and Content of Request foy wttOY of: CommituIDil"- ~qwm~ f@1I' th9 If3~umoo @f lattofiJ ; .. 
of cosma tmcnt shall be subllUUed to xrn -an dUiJ1 u::atii' iff ffie imstbh lrnil!8S"Q& ghaU ~t wt th3 AlD ) 
nunber of the 10M, and shall eontain the f@Uwinm: .. 

1. The U.S. dollar 81OO'U1lt of tho letter of coomitment p 

2. The narrc of the U.S. b~'king institu1tioo to which th3 letoor ur f;ommi~llt b t@ bo 
issued; 

3. TIle name and address of the approved applieant (tk'13 borro<lei' ov 3 penon or organhli'Hmo 
such as a bank in the borro~erj s country D Iluthorized by the borm1er to request the U.S. banking in" i 
stitution to open letters of.credit Oli to mako paymoot to suppu'eYS by other ~ans); i 

4. The expiration date to be statell in the letter of commitlMnt. In no case may this be 
atcr than the date spedfic~ in the 101m ngrecffiGnt; as the final date for submitting documentation to 

the U.S. banking institution as a basis £011' disbursements against the letter of' commiuru!nt; 

S. An identification of the items to be financed under the letter of commitment. P.quipment 
and materials shall be described by categorics in comr.ctdo1 termino]f)"Y or in tcrvm> of the AIn 30 : 
digit conmodity code, sh(JWing cstiootcd quantities 00(1 dollar CO);t5, whet1ler costs irle1U~ delivery 
to the borrower's country, and ~'ihether the borroofer \1ishc~ to proviri-a for ara)' f'laxibility between 
individual category amounts 'dthin the total amount of too letter of cOVIiiTIitJrlCl'tt. In the ease of sct"> 
vices. three copies of the gO'leming contract shall be sub:ni ttcd with the request fOf isswmce. 

B. f\'otification of and i\ction After Issuance of tetter of COiilmi~nt. Upon issuance of a letter 
of conmi tmcnt, a copy wIll be scnt to the horro'ler as nOt!fu:aUOi1 01' sUCh lSSUml<;e. After such noti..,. 
fication. the borrOt"'cr or its approved applicant IMY k"equest the designated U~S. bllnkin~ institution 
to open COlT1l1Crcial letters of credit or to provide for Plll)'mCf\t to suppliers hy othct' means. Each 
such request shall include the AIO serial nt~~cr of the loan and of the pertinent letter of commitmento 
The rcqucs t, and ins tructions to lI.S. banking institutions in connection therewith, may incluVe :my 
special dircction5, consistent with the terms of the letter of comnit1rent, t.'tat the borro'lcr may 
specify. 

c. Doc~ntation for Pat1TlCnt. AID requires; that ellllb1;i by suppllen for paynwi1t fjUi'!uont to 
letters of credit or other oraers for payment issued under ~AID l@twr @f ccmmitil'.eft~ lut 5uppt>rted 
by the foUowing GocUll"lCnts& exc:cpt when Waived in writing hy AID. 

,. 

o • 

. .", .. 

'. , 

. "\ 

.1 
\ 

... A .... I() ........ J. .... 7""'B~(~Q..~Q .... G~, -("';7':'"'7"Fl""·8~Tlr.6~9~)"'"·-"!r::;;,">"",,,,,,,,,,-,,.,,,,?""",."",.,,,,,,,"~"""""'''''''''''',,,",,,'''., •. ,,,,, .. ="",.""" ~,- ..... """"""":~;:.', ... ~' __ H ':- .1 
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1. C('t1to of Good0.!...lncluding Coot.o of F1i'e~ht fiJita/'O'i? M&-id.nG :fi1!Jtil'ill'ICG 'Hhm;oPuid 'tty tho 
6t~.rHer. ( SC{: pn.rnsrnphO 3 Ml1f ba:(;m1=fOi?'daii'iimont::it'roli~o 6ur.piirt=~p~ayill;~="' .I 

nnd progre~a p/\,Ymcnta tmder f!ontrncto.) ',; 

institution. 
Q. Vo\\cher SLlQ..~. Olr161.nt\1, CEo~ tt\8'@G tlO'~,@Qp fi@if'ffi0j,:\& ~l;'Qlif\§'Ca~ 'l:Jy ~ho U.~. \}om~!~~ 

I 

b. Sllpplier' s D('tniled Invoice. One copy o:r photoGto.ij OhOHii'lg ~¥Mtit.Y, dcocr1~t10119 
groGs GhleS price, net saJ .. cs price Curter deductifl5 diBco'(m~o and pVlI'ehMlr.g og~~tfj9 cClfIuilioo1on), 
nnd basis of delivery (e.g •• C&F, Fi\S) of the gOOOfl, m,' de'i;o.Llo of tho oei'v1t!IHJo ,'iSuch 1nvo1ca oho,U 1, 

bo nccompM\cd by a certificnte from'l). banking bu,Mtut16U iadicating that PIWIi1€lt1t 11M boon marlo. .; 
Where the invoice: covers goods shipped frOfil 0, frill) po:lft 0:>;' bCilded 'U'c.,x'~lhoUEH;9 H. $nall hlClud.:.l 1m 

endorsement so indicating and designating a.loo tho t'lt}QlQ'i:.l.':Y' Of.' e,!~~J(1 fi"()[;'! '\'Ihleb ot';1.pIiHmt VfA} m~.do \ 
to the free port or bonned llo.rchouoe. tlhel'9 @.H u",o,ieo cv"0~1r,g eoatfl of fl'eigil-p cmd/ol: f<)all'ino 
insurance is rendered scpn.rately (i.e., Hhcro thGD@ ©ooto ~\l !\lot btU.Gil. (I" tr''l jJwo:"co cov(l:rlrl~ the I 
cost Ii of the Good s), lU'. appropriate l'cferencQ muot 'b~ ruxiiA:!CJhGt~ to ttw '\fUruc:'o~' (~1i' 1034) and. invoioo 'II" 
tmder which the cost of the go?dn vas pr!id. 

e. sourceL0rle;in Provls1~}'l. Suppl1e:r-o m:e x'equU'cd. to eel','-tlfy that the COUliOOditi'ilJ 

Gh ipped hereunder have e. 1l0\U'ce and an origin in a count r'y 0>:' G,;!'eo. bieludted in '(;Ile AID Geographic 
Code indicnted in 'the loan ngr<;ement. ,The term IlfJouJ'ce" mellXHl the cotlntx'y OX' c\T-aB from tmich a cOUP 

modity is shipped to the cooperating COuntTY. I'fueu , hO\1ever~ a co"lJi!od,lty is shipped frOID a free 
port or bondcd warehouse in the form in '1hlch :;:eceiyed th,;re~ .. np '1 Goul'ce" shuLl melOn the eountl'Y or 
area from ,<,hich commodity \~8.a shipped to the f:ree POT't 01' b::mded '>t&ehou€le. The term l1o:d.gin" meMO 
th~ cotmtry or o.rea where the conunodity .. 10.8 mined, gx'O'.'IYl O:!' p1.-oduc"d th:rclUgh ffiEUlui'o.ctW'tl".g, proceaew.$ 
or asscmbly; provided, howevex, tho.t neithex' a COiillM,dH.y p~'oduc~d in C,fi Q\l.tho?i~od·Go'\Xi ... eG cou<,trj i 
., .. hich contn1nB components from 0. Free \101"1d B01:'1'CO (AID Geogl'a.phic Codo (99) otheX' tlio .. Y! authorized 
source cotL1tries, the totnl costa (dc-livcX'Gd fit ih.a point of l1X'-ot},\.\CUOOh) of tffiich nrGmmto to mm'o 
thnn loj, of the lmlest price (excluding the coat cX' (F.:"m1 '\;,:rillHlj}Ox-k,Clt 1011 illul l.J1tn'ino lruH.1'&'t:mco) at \ \ 
which the supplier m'lJtes the cOfu""l1odity u\"a&ll1blo fOlf Ion),},,},,::' iJBle ('1iHl't.hm~ m: fit"\; f1m.lneod. ty AID) !!.2.~ \: 
0. cOlM\Od5.ty containing fillY components hom'), oom'ce !lot ;SiClooeu in AID Geogrovhic «-ode 899 Hill be I 

connidcred tc be of eligible "origin," In ooditloKlp L'J\y (~OI80dity tll'GJloact',on 't1hich lr.l [lX'oh!b1ted I 
by U.S. Tretl.B\U'Y Depo.rtment Foreign Afllleto COi"lt;;;"ol :RGgu.tgtioxw 00' CUDIll t>.!JGflto Cont:col RQ(Julc.tiono I 
will not be eligible fOT All) f~.illlJ1c1ngo ' 

The foLlO'rlit1,.'i, certHicat10fl Oll IiIH)U'I.'CO Il s.nd "ol'tgin'l must 'be o::;t,G.clled to 
.. m ellch invoice presented fOT po.yment Md Imwt. be flignGu by tho (Juppl1er 0'" ilill Butho?ized 
tive: 

0;;;.' O!l!loi\'(J(l(l 

3'GVS{J omit,,?: 

I (We) hereby eer'd.fy thnt the source a.nd origin (I1S defined by AID) of the 
commodities listed on the attached invoice 0:1.' invoiced hurein :1.0 as ohmm 
beloH Ol1d 0.13 shovm on the AID Suw1ier' 8 Certiftca.te and that 9llch invoiced 
commodities "Jere :nined, grovu 01' produced in a comtry or cour.t:rles cover2d 
by AID Geographic Code (Insert. the Geographic Code nUl1lber specified 
by the borro"v,el".) 

I 
I 
'I 

\ 

\ 

'. , 

I ('';e) further certify that, to the best of my (our) information and belief e 
",1+,:1 respect to any produced commodity invoiced, the cClst f)f components (de~ 
livered to point of produdion) the 1J0000ce of ';lhich if; e. Free ylorld country 
other than countrles a.uthorized ns Bo\.u:'ces in the Agreement, does not eXCG0ti. 

in total cost 10 peroent of the lO\1cnt :price (excluding the copt of ocelill 
tranr;rortntion nnd marine insurance) o.t v/hich I ("'C) m!lke the commodity 
a.vailable for export ~ tbat tho produCG"{i e~';rmodtty doeo not cont",tn 0l\Y CUii> 
ponentll imported from ccmni:f:\eo not ~,!!c.1.lJ.deo. iuJ ~J.eogx'a-!)h1c COt\!) 099 ('ii;' 

prohibited by FAe Ol' CAC"Regulat1oilD. f 

i \ 
I \ 
\ ' 

==1 
;.\ 

===-=-~~-~--;:,o.~ 
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U. Evidence of Shipment .. 1 
, (1) ni l! of l.:1l11nJl 01' S\lh~J.l!-!!!Cl.' Ono copy 01' photostai. of ocoan or cMrter r i'ty 

hill of l:1di\l~, lHrway,lJill, parcel I)oc:.t (CCClpl, or OtlllW cOI1i1iorcinlly Qcccpt.abl0 documentation'. 

. (2) ,!l ... 'n~.f£!.t...iflxat2 fOl" ShillfllontY!,J.rom lli\i ted ~t".,!~Jj; In tho cono of on)' corm~odlt~ 
slllpl"''' (rom tht: Un\. tell ~r:\tc5 1U1lflTil.'U\CClT1,y i\'7r.1L IOwor n 1oCfoV t,11Cflil?llitmcflt to 1I U.s· hank!ng 
institlltion, '\.I.n; \~ill accept 1n lieu of the Uoc\UilCllts referred to in n.(1), above lJ certHlt:atc f'f~ 
the k\l\"in~ iJ\~ti tution, to the ,effect 'that i~ h~s been infonoo<.l by the approv~d oppiicatlon or supplier 
t1,lat the sa~c 15 <;n an I'~D or FAS basis and 1t 15 impracti.cabl~ to furnish anI ocean or charte; part.y 
blll of ladlng, all'\'Jay bl11~ or parcel post rcc?ipt, and that either: :11 

(a) Shipment Document Sent by !lank. The baJ"·:.lIg institution has recdvcd a 
COn'U110n c~rrlC'r bill of lading, negotiable warehouse rcccrpt p mate's receipt, master's receipt, dock 
rcc('~pt, or domestic p~rcel post receipt (if in noi\l1cgoHablG form, showing that tnt) gooos have been 
con5~r.n?tl to or are hemg held f?f a l1crscn 01' ?rgru~h3tion dosignated by the approved applic8.nt); it , 
has lId lVcrcd OJ 5cnt the SCllnC, in acconlllllCC \'11th l.ns'.~·uetion3 of th~1 approved 3ppHeant~ to ~ pcrsOfi.1.\ 
or organization Je~~gnatcl\ by the approved applicant.; Wid it has in its posscssiOfi a \1Yittcn under" /1 '~' 
t:lking or 5\1ch person or organization (1) ,to arnmgc (or oeCilh shipment and to deliver to the banking , 
in:;ti tutiOl\ a copy (or photostat) of tho ocean or charter party bill of !Ildircg, airway bill, or parcel 
po~t rcce ipt tor fotwanlinr. to A. T .0., or (2) if unable to arrllilgo for ocean shipments Nithw 90 days 
of the ililte ot the undertaking, to ~o flotH'y A.1.D., Washington. D.C., Mel {it such .time as A.LV. may 
request, to ddivcr to the banking institution for fOn1tm1in~ to A.l.O., a C;;OITmOn ca!'yier bill of I lading 
or warehouse receipt in negotiable form for the commodity; or I 

. , ~ (b) . Shipment Document Hc~d br Bank. The banking in~titution has received a 
COTmlOn carncr blll 0':: lildlnj.j CIT W<l7ehouse l'CCClpt 1n pcgotinble fom and 1S in possession of the '!H!Jne; 
it h:lS Jccn UllJ!Jle to deliver t.~e same to n person or organization designated by the approved applicant 
ngainst the \'o'1"i HCIl tmdcrtaking described in (2) (a) (1) above, W1d it 1.5 holding the negotiabl~ common 
c.lrricr bill of lading or negotiable \'1archouse receipt subj.ct to the instructions of A.I .0. and \'Jill 
fonvard same to A. I.D. wheT: and if so instructed, except that if it bt!comcs possible befOl'e any such 
ins tructions are receiv~d, it will proceed in accorctcmce w\ th (2)(a)(~) above. . 

(3) &inking Certificate for Shipments from f)utside Vni ted States. In the caSe ~f 
commodities financed byA:-r.ll. l.fider il Ietter of commitment to a U.S. baIJ(lngu1stitution and shipped 
to a borrower, by means other than ocean vessel or Clircraft, from an authcrized source country or other 
ar.:!a other than the United States, in lieu of the documents referred to in subdivision d. (1) of this 
subparagr<1ph A. I .D. will accept (1) a certification from the banking :lltsti tution to the cff('ct that it 
has hcen infonned by the apprbved applicant or the supplier that it is i.mvracticable to furnish any o~'" 
the docwncnts described in (2) (n) above, and (2) such other doorrnents eVl.d~ndng shipment to or receipt\, 
by the borrower as arc acc~ptable tmder good commercial practice (such as railway 9 barge p or truck. 
bills oi lading or importers' receipts). 

c. A,l.D. Supplier's CCltificate and lnvoice-and-Contract Abstract. The original ,tad 
tloJO copics of the A:-r:1).-suppller f s Certificate an<.rlnvoice-and-Contr:act Abstract, executed by tho Ii 

supplier, covering the fo1.~owing: 

(1) The Lost of the cornnodity, including the cost of ocean freight and/or mari~e 
insurance (including war risk insurance) ... Jhen such I:Osts are paid by tha supplier for hh mm or the 
buyerls account, to be executed by the supplier of the co"nodity. ;, 

v--
(2) The cost of ocean freight, to be ~xecutcd by tho ocean carrier. 

(3) The cost of marine insurance (including \~r risk insurance) to be executed by 
the insurer, ins~rance broker, or undcrwriter. 

f. Othcr DoclUTlC"tation .. 
require. 

. 2. Costs of Services 

Such additi~mal or substitute docuffi£ntation os A.I.D. may 
I 

\; 
; 

Q. Voucher SP 1034. Original and three eopiese ftof'lllJ:!llly prepared by t}}~ U.S. banking 
institution. ',,; 

I . 



, 
h. ~'rllcr's nctllilcd Invoice. One copy or l)hl)tol'lt~ltf dcsc'f!btnf! UlO'servlces 

pl't'(on~·d ond itcl1IhTng liiOctr ... f'tl1ccO'S'"f!r1"Of \1Mch pnyment b lnvoflccd (except in tha C090 of' 
!Hl1lp·:llllll COlltl'I1Ct.q in , ... hieh coso thQ invoico shall 1dl:mtHy tho COVOl'lI.f)u,contt'Bct. tUuA thfJ 90cUon 
01' pal'llgrophll \vl\1ch provt4\o fo. filCh payment Wld tho to\'lllB ot poyri\ont), oat-Una mH: ~~l~tU'ntoly (~€)e~fil 
or t''owe1. m;,tcrials. (tnd equipment, if any.' Ruch invoice sh!lll bu m:C(]Tlf1onicd by 9 c0ftificato from 
n banking institution indicnt:-i.ng that paymCht has been fll'ldo. 

c. CCTti fic:ttc of Pcrformnncc. This iffilst be eXGcute!1 by an o\.'t~oTh(id rcprescntatlv 
of tho borrower. as rorr~ ... s: . ~ , ~ ,~,. ,t 

.. 

, 

TIle \lndcrsi~ncd cortifies thAt: (1) tho '}of'vice,s for !:/oteh reimbursement is 
Tt'Qucstcd hnve been 961tisfnc:torUy 'ri3°oorooi (2) tIm costD thoreof arc 
properly roimbunoblo find tha {€lot} cnn,udl!, Ul acc:ord41nco with too tmii1.<; of . 
tho contract; (3) any l'oflOtt5 or 1N~C()jmitlifJt\U0i19 raquh'oo under tJ\O t~rms of " 
tho Contl'Oct hllvo brlel\ 'i~C(lfL'ii'~d awl 1]ll'0 in r.CCOWMC0 wit.h tha t01'nm of tht'J ... 
loan ngrccmont. 

Date 
.. ___ ,....,.....~~~c:&~,-<o-=-~_-~-""'" 

SiRflOO_~~=~_~ __ =--. 

'TiUs 
"J\ti'ffiOt;'Izoo'RepruentilfIVi 

rio /I.. I.D. SI"P?licr's Ccrtiflclltc and Invoicc~ml(l-ContrL1ct Ab~tract. Tho original eJlr 
t,,() ('(ll'il'S of the A.T.1f.-~;jJTrcrrsTcrfrrrcllfo'lii)(f'illvoico-iin:r:'C();'·Gj\cTi\1>STraCt,'executed by the 
<;\J(1jll1f'I', covcrin~ the total amount for \~hich reimbuT'se:ment tfl rl"qu<')stt.'d, 

\ 
~ \ , 

c. • Other I)oClunt~fltl\tion. Such addi.tionnl 01" r.ubstitute dOCHJ1l!'otll.tlOn os A. LD. may ! 
reqll i H', ------.----------- . I' . 

C) 
3. .~J.l,:l)1nt'-nls a~~U!~grc<;s~~~~cnt~-IJ!;.~er ~.f!.n.!ro~t!'., \vhcrc prf"j'i3ym<mts and/or pro~rcllsl . J 

pa}'TI)('l\t~; are rcqlllH'1I1111acr a contract wd:l\~~a $uppl1crlnnd sud, fUHmcinR hos been approved by A.J.D. 
in adv,mcc) t the value tJH:,rcof rnay be financed under a l(~ttcr of COimlitmcmt, subjcc~, to pI'ior I 
pnCol1'l.1nce of slIch special pro" lsions liS Illlly be required by A.1.D. Documentation to sur~port 
di~;b\lrs('rn('nts coverin!~ prepayments and progress payments is (\s fo11m-/s: 

a. Voucher SF lO:~t\. Oril!inal [.:-,,j i:hree copies p normally prcpilfed bv the U.S, bonkil1H 
ins t. i lilt ion. I 

h. ~1J:) }~r~_~.,.Q~_~I_il~d _ly!!,oisc,. One cO;ly ('(, photostat of the invoicc,:,dcnt ifying : 
tilt' ,:mcrinr cOlltract ,\11<1 sl101o/ln~ (;ij The total value 0;' t}-.~ cuntract (cxcl\l(Un~ cscalotlon); (b) t.ho 
toLl! of ;t)1l01IlltS ~r('vio\lsl)' H'CC1V('d and/or Claimed as lY",paymcnt or prop'Tess paym('nts, detailed by ; 
,U:10\lIH~, ,lI1d da t f'S; (c) tht'! ilnount be ing invoiced foJ" payment; (d) tho~.!otJl !...~3~~W J~_~15 de 1 i vc!':.£<! 
(c!J'(J\:~~I1C_~I~iJ'i\_~~ ;J~.2:.S}-,~tc9_~o~.!_~;1!~ ,~P-'Il~.!!}.1. .. !!:~:" totnl !~~ of t'cclml§~1" or,,"~!§r I' 
'-'(~I:_l~(~"nl~~y ___ rl' 1.1..\('(\ ~;('!~~:_.~:.;_~~r.:<:n~l~:~ ~.11'~<::!:.. fl.~S __ c.?!'t~_ct~~j ._:<?I t~<ti to OT,tilC 2.n::01C$i~ fiIld_(e t / 
thc tl)Ltl v,llu{' of good!; Jellvcl'cd [mcfudlnn ;}UPPln8 {l/W l'()1atctr c03t!l0roKcn (f&"m D)' CMcnJlu" I 
year and ~uarter of shipment, SinCl) tho dnto of t)lO prCViOlI!l invoicop and ttw total vduo (if 1 
tecJmical or other noncoJnoodity~r(Jlnted !Jorvice3 porfonood ~Jinco tho dilto of tJ10 proViOOD ~liVolc(-.. I 

e' ~ 

. ' 
Q' 

i 
\ 

f'. I 

I 
j 
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O
'~ 

" . 



. 

I 

. , :.: I 

. I 
• Co ~ln ~\I~I?l.!£rl~ r.('rt!Q.c~tc find tnvoic~"Rn!' .. r.ontr'lc;otJh~tr~ .. 'he ori~ll'!.; nne! :t.tlt1 

C('ll\lC~ of the lIm dlppIlCl"S Fcl'llhcllto nnli'l"iiVoH:o~nnrt&f·f.lnhnct ~rfll;:i;p o)'(ccutcd hy tho I 
L\Ul'Il,UOT, eovor1nr. tho totl\l I'ImfJ\lIlt foV' whieh reJmhuV'llflillcnt: 1!'l rC'1IJc!'t.cd. 

d. WorK-. ProgTC5S C:ert ificoto. For progress paymCJ1ts, one coPi of a Works Progress, 
Ccrtificlltc,--srg;leJ by the supplier, in the follOwing form attached to, Cir endorsed on, the invo!ooo 

U ' 

11H~' lmdersig~ed certifies that (1) tho· amount expended for cnr,inecring services, 
lahor, matenals, ond payments on Ilccotmt of Ct'1l1lTlitments for Jnaterials and services 
supplied or to· be supplied under contract [or order] No. arc in excess of tho' 
tot"l p<lymcnts n1rendy received or claimed ngainst this contract [or order] includin~ 
payments cl:limed against this invoice; (2) the value of said contrnct [or order): 
excludin; ~scalntion is ; (3) thc undersigned is complying with the th~ 
and condl :ions of thc sUbJcct cont:ract (or order]; (4) the commodity is pTescntly~ 
under the General License, 01'p if not, a VIlHdated export Uccnsc has been issued 

", 

by the Department of Corrmcrcc covering the commodi ty, .. md the tmdcrsigned has 
not rccci\'cd notice that it has been canceled or terminated; nnd (5) tho 
ccmnodity is being specially manufoctured or produced for the importer under 
the contrnct [or order], docs not conform to the undersigned's standard 
specifications for oomestie 0'i1' foreign 5a10, or if it docs, is not of n type 
nonnally JnrulufactuTcd by or foY' the tlfldcrsignod for uwcnto'l'Y, and to the best 
of the undersigned's belief, would, in the event of nondelivery, neither be 
resaleable nor convertible fOr resale at, OT above, the contract price. 

SignatUTe=====-== ___ = ________ -= __ -=~_=~ 

Date Title 
--~----- ~==.A~u'T'thFo-r-l-z-e"'Tdl .... rcp rc ~ en ta t i ve 

I 
" 

, 
I' 

e. Other DocLrnentation. Such additional or substitut.e doclEficntation a5 AID may require. 

4. P<lrti;:tl or Final Payment::; Where Prepayments or Progress Pa~ents Have Been />bde. Whc're 
prepayments or progress p3yments have been made lmder a contract 1 inanced out of AlTIlO;m funds, in 
addition to donuncntation as provided in section 1 of thjs part, a certification, signed by the 
supplier, in the follo'.4illg fonn is required to be attached to or endorscG on the invoice. 

The tmdcrsigned certifies that (1) the sales value of the equipment covered by tris 
invoice, plus the value of equipment already delivered, plus th~ sales value of 
engineering seryices t labor, and purchased mat",:ial for which cxpendituycs have been 
made, plus the amount expended on account of commitments for equipillent remaining to 
be supplied under the subject contract are not less than the total payments already 
received or claimed against this contract [or order] including payments claimed 
1..U1der this invoice, and (2) it is complying '<lith the teYiilS and conditions of the 
subject contract [or order]. 

Sign~ture--~ __ ~ __ ---==-

Date Title 
•. ~thorlzed RcprescntalJGV~ 

Withheld Under Contract. Where a contract financed 
au t .:,..;.:.:.:r=-':':"':::":rrcun"'::':";'::s~a~u';:'t ;:...o=-r~l...::z:-:c:-:s::-:7'"!"l=n-=-nr.p=-a:-:ym=e~n:;:t:-J''::'o=r-g::::o::-:o:-T.s:-:upo=-=Il.:.:-ac:::c=-=cp t anee by the pu rchas e r J 

certification by the purchaser' 5 engineer, or other ccmparable condition, docUllentation to 
support such final payment shall be as £ollov~: . 

n. Voucher SF 1034. Original and three copies normally prepared by the U,'S, banking 
institutjon$ ----

b. S~)~ier's Detailed Invoice. One c~JY or photostat identifying the covering contract 
iJnd :-;howinp, {,-1fwe total value of thccontract (eXcluding escalation) ~ (h) total of MOunts 
previously received as payments under the contra.:t, and (c) the llnlount .invoiced for final 
~ayment. Such invoice shall be accompanied by a certificate from t\ ba.nk:Ltg institution 
wdicating that payment has been made • 

AID ).11} HI·6~1 Co· 

',I, 



.. , I 
t '! 

.... 
) t ~ 

;': 
" 

---------------"'"-------.="":""'--===='""""=~====."*\=>====.""'.;-".=.-'?~ ., ..... , 
~ .C 

" "tD 

" c. Ccrtificntc of Acceptance. 'ilIara shall bs at:tacluid to or emtorsed 00 thc sUWUc; f9' 
. invoice n certification 5uostnntlally 8S Eollmgg. executed by tho 001f'i'@WaTi' 611' Us, (1uttwd80d ~ \ 
rcprcsentntivo. 1 .. 

The 'undorsignod cartifio! that tho [ffiaehifteTY~cqu~~~nt) for ~hieh . 
final pa)'l'ilCnt is inwi~dp meeu in aU respects th0 sp\!dfi~tifjruJ 
prescribed in the covering ccmtmct, ond the emount inwiecd ~ . 
properly duo and pqable to th-0 9llWliei' undell th~ oontrnd. ',,~ 

~ 

Signl!:turem' ___ ~~""'~_~ ___ _ 
=s 

,. 

t 

Dat(1_ Tide ==i'l>"~ ~=_=_= . I · -, . J\uthor1&.d ~ ... t.t1"" 

d. AiD Syp~licT's Ce~tifieato ond'lnvoieoonndoControet Abstys~t. I, Tho original §ftd 
two copies of the AID Supplier's CClltlfiC8te mld ThwiceeMiI"tOiitrllciA6straerqG~~ by th~ 
supplier. covering the total moount for wtlim 1'0imWrS(lllKlnt iliJ 'nlq1t~mt0(lo . I,~'.... 

l4 r,· ., 

e." Othel',,!&....~ntationo , Buell &'lMiU~ m" 9t.~d~u~ oo~tt'le\@n tMj ~D filJ\Y 

. i' 
require. 
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I ::CiRC',-Sa5 SHIPPIKC, STATEHEN1' 
!o: ~gency for In~e~na~ional Development 

I 
~ .... ashington , r:; • C. 20 5~3 

Cur p!"1:'gress in c:eeting cur obliga~1on under t.he Loan rlu·eerr.ent 
. to ship on U.S. flag vessels at least filty percent of the gro~s 

'2. ;,orrower 

J. Loan 'lumber 
4. Date Submitted 

ATTACHMENT ! 

f?,':J, ~ •• !.::'l. ,'-~ 

:, ':. -'-3.chr.:~n":. 

:~1~~~r.~a~1~n :~:~~~ 

:a '.e :ecei -Jed 

tonnage of loan financed goods transported on ocean vessels is as 
shown in the followir.g tabulation. 

5. For Quarterly Period 
Ended (Dat~) 

Date Co'!:!], 
to :r~~9. j 

I 
Freight Cost 3ut)':>l1er Irrro1ce ?.e!"e!"!!:lce , 
Dollar :::qui'/alent) ------1 ~ In~ Signature Gro~s Tonnage 

U.S. Vessels I ;>. " _ 1. ~u.~;:- :n1 :at; _ .. 

lpercent T ~ 1 I" uti .hth 2 •• • 0._. ,alue 0_ .;,)C:3 

1.. Sb1;r.:ents Frcm ! (U.S. Total 
Long 
To .~ ••• _ vv._~ •• ~.~ ..... ~.. ns Long Tons afTotal 0 a ! Loan Funds i ('':.3. :olla.:- =:qui-rale:1";., 

Cumalative Totals - Shipments in Previc-:.s QwarteM ••••••.••• 

Total - Shipments '.chis Quarter •..•••••••.••.....••..••• 1-1----j~----If---+-----+----·-1-1 
Cul!I!!.l.ative Totals 'l'hr~ Thi.o Quarter .................... .. 

V~l 

l. .. ~ 
2 co .1il1Str..v 

(t.ill 

GCl 11. 5. t~62 

?A..'U II - SHIPMB.,;1'S TmS QUARmR _Cd) (e) (f) (g) 

Porto Bill of Ia~ 
1. Eld. t. 1.. DQteI 
2. Deat1.M.t1Q 2. ~~t.io:t!~f~~~go 

(ill) _ 1 (e) 

wt.nl.ct:l.on: 'lVo sto~nts al'I8~: OIl0 for shipmmtG 
~ t!li.® U.S.; one tor shiprnzmts .f'rolz\ ot.i:uer~. Identi.iy 
tll!3 eta~t. by inserting in Block 1 either "The United States" 
or "~ Other Than The United States." 

&1.l We cop1Slll of each st.a~lI1t to: 
A~ncy for Interna:c.i.on:;ll Developmmrt 
BIl.relm for A..."'rl.ca antll ~pe 
orucs of Capit.W. Develop:!<l!!mt. a.nd l'N..mncs 
b1~~ Do C. 20523 

If t.ha t:.o.bul.ation reqa.ir0a IWOre t.Ium one P~. tlSel lCOat.ilcmlati.on 
~I!J) iza ~ tortlll iUtlStnlted on ~ eida oE w.s fo~. 

(hl (1) 

1 



~ 

~ 

, 

... _. ~.. ".. 

,." _ ..... - ... _.;; :::::o:'et -'q.' ~ -...." .... 
.;."",_""\1.. :.:.:0 

-----------------
_, .:'i-'D:S STAT:.1-:E?:T for Qua:- 1A.:r Endea' :r.ic::':e:-,:s :rc:-.: 

" . _I ::, t I Bill 0" Ladir,~ Gross Tonr ... ge Freigr.":. C"s", .t>SS",.L ."rs n, 'S S D 11 - . al ' 
Total U.S. Vessels ~U.. 0 ar ':'=iUl.''- er.!., 

1. ~';a.-- 1. Exit 
Z. Rc&~s!.ry 2. t.: s tina tier. 

.i.aL __ (b) 

1. Date . Long IPercent 1 Paid Witil 
2. Desczi.I;tion of Cargo Tons Long Tons of Total Total. Loan Funds 

tel _ (!!l(e>' _ J (r) I. (g)' (h) 

r 
U· 

-- ... :.":.-:.~: -:--& .• :~:~ ";;: • .:;:---=:.:,:: 

~:w..-::;s:" a..!".a :a:.: 
2. F .(:.3. -;·al~€; ';~ :V:~ 

(i;.3. Lollar !:i.:..!.7:1":';:::";, 
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UNITED STATES OF AMERICA 
AGENCY FOR INTERNATIONAL DEVELOPMENT 

EAST AFRICA REGIONAL ECONOMIC DEVELOPMENT SERVICES OFFICE 

UNITED STATES POSTAL ADDRESS 
NAIROBI (10) 

DEPARTMENT OF STATE 
WASHINGTON. D. C .• 20521 

INTERNATIONAL POSTAL ADDRESS 
POST OFFICE BOX 30261 

NA.IROBI. KENYA 

July 18, 1973 

Minister of Planning 
Ministry of Planning 
Democratic Republic of the Sudan 
Khartoum.. Sudan 

Subject: A.I.D. TJOan No. 650-H-017 
Rahad Irrigation Project 
Implementation Letter Nn. 2 
Notice of New Address 

Dear Mr. Minister: 

Inasmuch as A.I.D. has now established an office in Khartoum, please 
address all c~mmunications conceTIling the subject project as follows, 
pursuant to Section 8.01(a) of the Loan Agreement: 

Mail Address: Dil~ctor 

REDSO/EA 
c/o A.I.D. Affairs Officer 
Khartoum, Sudan 

C~blc Address: Amembassy Nairobi 
for REDSO 

Nairobi. Kenya 

In nor~l circumstances, it will not be necessary to cable this 
office directly, since any urgent messages can be cabled to us 
by the U. S. Embassy in Khartoum, based on communications directed 
to the resident A.I.D. Affairs Officer. 

Sincerely yours, 

J~W~t~~ ~~ng Director 



TO 

FROM 

SUBJECT: 

'-:. 

/ i ;"/ 
-J t 
f, ' ; ~\ 

/;~- . ,,~-: .. ~ 

. 
\;""Ir.-NA'. "'OH't P\'\). to 

\ "',," ,~, rl':1,."", 
G!}" ~rMR (II CFR) '010\1,1 

lJNrI£D STATES GO\OERNME;\iT 

1l1eJ1ZOran,dzlm 
'fA/H, Dr. Lee Howard DATE; Ja~u8ry 11, 1973 

AFR/DS. R.Il. Bell ~ 
The Rahad Irrigation Project in Sudan 

Attached are perti.nent sectiuns of the World Bank's study of the 
Rahad Irrigaticn Project in the Sudan. AID is planning to assist in 
the financing with a $10.0 million loan. As tll£;! bection on public 
health i~dicates, this activity will have a serious impact on the 
incidence of malaria and schistosomiasis in the regicn. We would greatly 
appreciate your officeis corunents in this connection, p2rticularly 
with regard to the control measures discussed in the B&!lk's paper. 
If you heve any questions, please call me at 28164. 



.,' 
A!'PRAIS .. \L OF TIIE 

RAHAD JF:.RIG:\rnO~ PROJECT 

SUDAN 

SUHHARY AND CO:;CLUSIO~S 

t.::/l! 
3:3 ,tI:''. ,-:' 

//9,,/..; 
..,;/:-? -:fo' 

... <.;f'/<:;(-:.:.":'(:I.,,--',-r~t~I...'f 

L The Govermr:cnt of Suda:1 has ~skcd the flank Group to ilss:i.st in 
financing the Rahad Irrigation Proj ect, the fi;.o.t_sJ.c,."lge of the proposed 
develop~ent of an area of 820,000 fedd~ns ({~;) (328,000 haS by irrigation 
from the I~(jseires DXJ on the Blue Nile. The Dank Group has been invc.lved in 
~he dcvelop::12nt of irrigatiO:1 in Sud.m si:1ce the 1959 l;.i1e ,,:ater AgreeIY,cnt 
J)~ovided the legal fra:::ework fo;-:- further irri~ation develcp8ent. 

1.1. Auku.lt:.ure 1.8 the 8alns t<:y of the economy of Sudan, 2cCoLmting 
for 40% o~SJ? i1nd alr.:ost all c:.;.port earnings. Ie provi~es enploy::.'.ent for 
" ------- ---~--.-.. ----~t.h-c-t>4~.tion of 15.7 uillion and, \.'hile there is se2so11<,~1 under-
~mi)loYDcnc, l<~bor is scarce at peak seasons. Of the 16 cillion fe'ci ·croppe.d, 
r·botlt 4 ..:-,illion fed <1:'(; irrigated. The Hinis try of Irrication 0:01) has 
u'-.-:'structed L2ny Pl'ojccts, L~nr\ i.rrig2.ted arC<l has been c:-:p.:mding at <lZ>out 
~% per ye&r, !rc~ 2,790,000 fed tut tllcre are no ~ore snall projects left 
~o devclol;. Croppinz intensities hz';e r:i.se'1:i.n the p.::st dec&de, n~stly by 
f:he introduction of :::~l~~t c:md/or Sl."0u!ld_fl' .. lt,;; :J.n::o the rotCltion. 

iii. ThE'! R2.!1ad p!'oj c~t '·~2S PToposcd by co-r::sul t.::n ~:; c,lgGzcd t;l:drl" the 
?i!ili-... Gl C'UfJ 's i...o<':'·l (~.':'·;-SuJ Gnc. C:-l3cii.t.: (2···Si..:j ::Oi~ Lhe r~o.::.:eirc:s 0:1::1 P:"0J ccc, 
It \-las c.)?r;;is(·d in 1968, 1970 ~,,(: 1972. J:ot-,'C,-cLl G?p!.·<,d:;~l,s, i~a;l~~ Groui1 
!:,t~ff 11~ve h"fc:k.cc closely ~::'~h S~!~.:--_:-·u: .. sc officJ.2J.S to d:-=\".i.~~c: Ci project t.t~i.C}1 

is. technic.::lly sound and which w0ulci in resource usc 2~d i~?le~2nt;;tion 
capacity DC c.ppro?riate. to the ecoClO~::y of the: Su.:lc:n. 11:(> FrC'.3(:~::: ~,: .. oject 
?llterr13t:! .... -C is sC".allc.r t:-,c::l the ~~.;o pre\"iou.sJ.y CJ?pr£Liscci, has a Sho1:tcr 
Cllp'"'lv c"'~~Liea' bv p,···;y{ng '·~--(l-·-· ... t.._., 01'~"~ t" - .... d 'IOU·· 1 ':)~c,ri"rc \Dr'n"'f~ t e • e~~ r-__ .). ____ !-\ ... ::L - __ '-.J ....:.1._, _.~A ._ ..... _CL\~ --.!.. .... lt~_!' tJ _ r ... " • ..1. ~' • .t CI.-Lt y".- .:.. .... !.r.. ,-,I...~ _ ~ _ \..:: __ .L ;-) 

~oo~er. Tt \·.'8uld iaC7"CZ·..se utilj::.:::ciO:2 of t::C' l:oseirc.s >:.:ltC'r ;:;nd Cl;:flloy th8 
1·;01 IS cxis t:L'lS res ourc:c.:; of star f ",-cd Ll2.CfJ:' !lery . 

(,. 

'. iVa The project '-lould dE::velcp c. net urea of 300,000 fed thot is nm-l 
~--:'~ ... -'-.. 

f. spars~ly-p:.~t.;lc:~:cd sCl~i-d2SCLt:. l,later ;.;oulci be nU:-uT)C~Ll ).?:-0:'1 t!12 I~J.l!e Nile 
do~·'nstr2,~~,1 cf ?os8::i..res, in.to <:"':1": f:.( ~=-:1 c2.r101 ]J:ZoG:.:'..; to t::2 :·:2hc:.d ri\l.~r, 

the (!~-:1. CC-:I':' ~.1:,-:c~i(::1, t.<li ·.:~:1 ~.~ou:Ld ':(.:-:.e 
~~ .. ~.: .-, ~:: : : '~.; ~.~ ~ ~ -:-~ ~~ =L'~-·-.~:·:·~ .. -~ .:-.- -: ~~ .. ;. ':~: j:--~~" -~ < -.. :;~';': ~~-_i .: 

11 (·u ~j r~A:~ :-~;-lJ (J r :..~ i. c l'''; ; . r> _ '_~ ~' l~_.!::~· :~):-; 1 ~ .~:.~_ . _i~ ~~ ~_ .. r~-: .: ',: '.-_ .. ~. __ :~~ (.~. Z __ ~!J_l.~ ,:~(_,::;. Y._ c::- 0 p t ~- t':: L.': ~;~.::: , 

P!~oc.::ssip.,·r, ;:':-.~ S~('i;:'~:C flr:c:.l~:.~:_t·':::; .:~~~~1 r~ ... ~ '(:}2:--~L:'::~ <~r~..:.: pre~):i;-~:.::i(;n .?:.: .:! 

l, .. ~(' of 1~~:.~-~·'~:i·~ :~_::: ~,.'::- "ic~~r. -:':·u; p .. ·,}j,~c~ ',:-';".~.j J~ ~:::l::t::-,~,": by ::h~~ 1:.-::-,,,_'.: 
C·":~·;·-::-'~·:'.~.i,~;'" (~~-:'!:""., •. \:",_:;~C:>, \""<:~:.C:l {.;C: 12J..1 ·~'c ~_:c:.:.~~:_~.,--_(-: C:l t:l':- ji.::'.~~ '~.:: t~~~c 

!~tI::Ct:·s~~:~i.!1. ~~l:~·~:.~1 C;, .. :.:::::.~ L'(JZ.!",-~. ~--A:(: C'J:,,~.clr.-." ~.,_ .. ~: "i--."0·~11t~ p'.:~ :...~~::-:.~e c:(~~i:·~.~:l~. (LI)d i 

I~ n ~t v f.~i: ~ C ~c: _~ ~' r~ d ~ .. ' ou 1. d ~':- 0\;:, c.. '-2 r.:: (' ~l~: III :: .... ~ c c u.1.·~:' \' t1 t :'0 ~, ! . . r __ .~_<_~; ___ .~_:?_:: ":'.-~:!;. ~. ::d ;...11 /'''- " .~., 

p~h(~r Sl~r~ ... ~.C:c..:::) .:~:·1U :r.i-/u~~,; rll.!c: ... :..:d ~;.S ;..·~11 2~; f.T~l:-lti~1tj s~~:-'I(;:::-;·r-"c:.-c\..\il to j,t~l ... I'·.~ 

13 J 700 to.i·t, .... ~~~.:,. :\~n.:;IC1.{:~, I~:~:"; lJ.:, cf :':,'t f:'~G; ·.,~I)ujd no~ ~c r.~cJrLt~Z_n,c'"1blc.: '-l:-1~ ~o{. ... ~." 

t .~ n t~ n t!3 ~,' (). J ~ d i .. ~: 0 ~ l i (::.. J L 0 :~ ~') ~ ] -:.~.; (l ~; ... L~:~:-~~:.: .. ~_~'- :,.;.-,·~. __ rr'\.) t;_:!'~ .. ~.Q i1~. q.1: .. :._.~.~. ~- ~'.q ~1 .. I~~.;: tJ." £; r C'U'l: ~
put~; .J;ld ~l) ~\4.'1J. t~~Lir [.",-uJu:\' [0 tilt! Coz.-po:-.~::iGn9 _ .. _ ........ .. 

; ..... 
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:u. 

v. The cost of the project \.dthout duties is est:inat~d at LSd 29.1 
1I1111i011 (US$837"6cillion) wi til a ,foreign cxchan~~e component of 66% (US$55. 6 
million). DUties, icport surchnq:;cs and foreign exc!Hlnge. taxes \'lould totall/? 
tSd 9.2 millioa (US$26.3 million). 

vi. Engineering consu~_ta . .l1ts (US$3 mILton) would have full res~r)nsi- ,;6'H-<-:~~':t~' 
bility for ~ajor wor~:s, c.c!'.r:_s~ en locc,tioa and design o=: lerge canals and 
certify \'lork executed by 6e ~,:0I. Studies \.IOuld be made for a second stage 
project, including e reviel o~ the op~inu8 utilization of Roseires water. 

.. :._~ 1". ~._;.,.j ,( ~~t_..:.-".{,·! ", 

, , ':' : ~':" t~//!,::-

vii. Agricultural 3nd construction equip~ent. vehicles~ locoMotives and 
rolling stock for the lirht railway and 211' other materials and equipoent 

• (US$l S r.iilli(m) 1-.'0'11<: be proclt::cd by intCl,-u.:1tional co~,pcti ti ve bidling (ICB). 
Contracts fo~ ~ajo~ irrigation structures, ginn~ries ~nd most buildings (US$23 
million) T,!QuIcl be C:\.i<lrdQd c.fte~ 1C:3 but GovcrnQcnt y!ould carry out the 
irl."igat:.i,an {~ist::"::'~tl~ior, systCf.". (US$:23 L'l:!.],:'J.on) by force account in order to 
provide e::-,ploY":Jem: iN" the 1'~OI' s ?crr::.:ment lc~or force and equiprL1cnt. 
Hiscellaucou.s builcin;s, snall C:O:1structi,on contr3cts, ere:::~ion of ,,!arehouscs, 
ligh t rail\l2Y cons tructj,on 2.nd other sw::h ~!Qrk .. c; (US$!I rd.llion) \-lOuld be 
included in ICB but, because of their scattered nature, would probably be 
won by local contractors. 

viii. The cost of inputs <:'..!'.:d SCl,rices suppJ.:tcd by the Corporation ';;Quld 
be chc!rr,ed to tcn~ .. l!t~ ~. i~~~ii.vl~1~.Ji.: .3.C~~UllJlt.s Ii ,,\.:,:-)~rc..: ... c.:(:'3 ;;:..'~:(! b:: o:"!:":_~i:1cd 
thc:t a "1<.:1d ane \,'atc:- chC"_'Z;':::" - rec'.l:i.recl by th':! F.a!l;::d Corporation Act -
would he--i2v:~'';·d"''-o-;-;~~-i~-;:~'-::~~ir.;; ~; l: ... ~le r(:~,c~d n~; ~:Sd 170, or 4 1/~ 0 ~_~13E9_~§" 
J. 11 "-,....,,,, "'~ ~'L111 ('C",,1~"'-"nt "I':"'i<' "ou1,! ,",,_J-'t~:i11 t"'n'mt's n"t in~o"c>r' "t J. ~\.,,,, .. _» '-~ ~ __ ~:;. ___ ::. .. .:....~~~.::. . .L~a: ..... ~ .. :.,~~ •.. ...l.-. J ,,\ v ". - ...... 1..1c. ... .J..Ll c... t... (.;.. .. J. L. ,,'- ........ --J 0. 

LSd-' iEiO:-;:4a-(l;S$S75-6~:J) 2S gl"OSS ir:CC':T:2S il1;>:-OV2. The tenant's i1£t inCOf1C 
\Olould be c.~out t!IC ~ationc:!l c:.veL.-:se [2-aLly h,CO::<'2 2nd C07Ip<:1'2ble. i!ith those 
on other il"ri~atior: s~ht::::es: hO',i2ver, it \-:ould be tHO to three tiu~s present 
fanily inco:.":c.'3 in tr.e proj ect er.e.: [,~:d Pt'ov~cc :lr.!<!quatc it~centive. At this 
lcv~l ofl~:'d c~c1 ~~tcr ch~~fc tn~ present v~luc of s~bsidy discounted at 
10/~ over {~5 yc,n-;, \,:o~ld :,c £Sd 10.6 r:dllio!1 c:ld the rc'COVClj' index 55:~. 

llo~cver, ten2~ts ~ould p2y LSd :85 per year in incrcrn2ntal i~port u~d export 
duties ~;"hich, if consicicr::!d cLS a c(,ntributJon to ~eco\'cl'y, \lould raise the 
iride:~ ro 1141.:. 

;;~rc,!;' .. ~- t~ ~.~ .: c r f. .:.: .. )(};::: 2.!~ .. ~": \"'.2~. ':? \~: .:) 2..~ ~ .. '" ".~':'-.'::. ~·t-;·'~·~. '-' . ..-.' C~ :-. ~-' ~ " ... :.' . .:- 3_" .:: (:':.::: s t:~: t~.~; t..;.) 

:;" r·(, j (' ::: ~: ~.=: J 1 ~-~'T-::~~~") ~-~ (~-. c-:-' ;~) 7 r' ~- ',: i": .. : :':: (~ 1" c: :~ l'~ ;: C~ :::. ': ~ ~ ._~ -. t ~ 1 L~ - P --. :"' .. :' ,~~ c t 
{}·:·l !"jc:lc··:il .. :~f2, t~iC ~::.~'.~ ~ ... ·~\~:lJ he 1;':~. rl-;it; r'·c~~ .. ~.~.::~ · .. :~J· .. ~l;:: :!.t·.,:._:t:~·~ 

(~.·:~~;2~i !":.Jlli.o~1 

.snj 1 E.;:. If 
~ S. . C 0-:1'; t~: ~.lC~. C ~l - , . 
c .. •• -'"!- t- ...... , •. 
... jo \,.~. A.:'" L .... ' ...... 

.i.~~-:-r:>.::t' t;~:.:..~~_~.:·.~ ~:~:d 1.,-)uu2.d ic~ ~-:)J·...:c~ ll:.;-::"'.r..:!." l, .... ,,'f~.i~.:.\ oi c ~~!-:"(:~Jltu!."~.l t(:c:lcolc'(;/ 
~~l~~il ar~ !!·::;\l fO .... :l'd O~l j.!:ri.r2.~C:': t.:'C.~1::":-:C3 in .s\.·.d2.r~4 

y.. lrr i S:ltion of n large tr'-.ct of ~~t::d,--C:cs,:2!·t would cnt::dl ,fILmy 
ecuJ ... " .... ic.: i . c!!·:: ... ,~~··~ ~ I!l !),:~rtic~_:.t~lr, :'_~~_~ .. (~.,.:~ .. ;:_.~~:J.i"~ _~··j\l.i(~ (·t~('I)t!r.:~~e .. ~:.ert~;1d of 
t1~~~:~-~:~~~~--!~~;~~~:"'-:!"';~<>"'~~:"~" ':c'!'·,' ~()ri.(;t's .: ::< :·,;i.c ~:i:·:·.:~ .... , ~ :!J..~~r.~~I·.\ ~'.1"t·~; __ .b.l~)~.·~~~·zJ::.l.!_ ... 
"1" ' ,_-;"~-.' ,"; ~ -l' '.j ',,',-:;1 .. r'~"":.; ;'1'" 1 ~ .. ' ~ . I t, "',,~C' ind r:.:::.tcrJ~! i,~) .r,~.{: I·ro~~c.(.;.. ~,",'\.)t.' .. _O J.I.( .. U' e ,1 l'.!1. -. t!·J:;1:.-'-. .... t... _) d,_, 1._l-1\ c:_~. __ .~ .... 

'. - -~-- .. -.--......... - ....... ~ .. - .. --•• , ..... "..- ................ ~-.......... -..--.,. .. ---- ... -..".. ........ -.- .-,., .~ .•• " ! .~.- ~ , 

• 
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~. The project would be suitable for credits totalling about U5$55 
~111ion, or 65% of the total cost. Subject tD appropri~te assurances, it would 
J)e J;1,.litablc for an IDA cr.edit on usual t.el'''G'''s of US$25 million, or 30% of the 
total C03t provided that the remaining US$:() million had been cOl!'.mittcd by 
other J ('ndcrs. IDA should ass is t Govcrnr.!ent in finding other lenders .• 
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consumer cooperatives; literacy c<!~~?aigns; clc~!lJ,J!,~~=£nc!~~,~ .. n.ltJl.ry' . c_{':gp~.;f,~,_~ 

llnd scholcn:hips, 'l'h.:! pl~n:J of th~, CoU'..-nit tee '..'QuId be c}:ecutcd by the stuff 

of the Corpor~tionl5 ~ocial D':.welop:!\~nt Section (Fig. 3) ltnd fin~nccd by a 

5m~11 levy on crops, \+~hich ,,:oulcl be na tched by funds fro~:l the COl·pora·tion t s 

pl·ofits. 

6. In the fina.1 annlysi,s, the most l>ronounced influence on the 

Ell'CCCSS of scttlem'.~nt ~~y prove to be the Gel:",oi1stration effect of the 

1libh1y :311CC(~ ~s[ul s,,,ttlcw~nt of the Gczira Schene, a few kilometers a·way 

8cross the 8lue Nile. 

B. Pi.1blic HC<.llth 

7. Heny 0is~.as?s ~lrc enclc::lic in the rcgioi1 but malnria and 

schistosomi::tsis (bilharzia) probably cause the nost lH.'.;'";1c.ltl mis,cry and CC0no

roie loss. Both these lliscascs 8rc <l~,;sociatcG directly ~}it;l \-"ater [!nd irri

gation of the project arca .. ,oul~ C,ll:SC a b~-CClt incr(!~sc in their incidcilCC. 

'Ihe proj ec t ,,-oeld include control r,:,-:<1surcs agGins t the r~o~;qlli toes end snails 

llhich are the vectors and <11tcrnatc hosts of the causative pClr.:lsites. The 

l-linistry of }Ie<llth~ \-"hic.:h ,·:ould be rcprcscf!t.::.cl· on L:be. Sccj.c:l D2vcloi;;:-:e:nt 

Co:::..:)). t tee, \·:ould ~>G l-espc>i1!:d .bl c for c:-~ec utioa of con troJ. c.:2;:sure3 as .:ell 

as for tLe [;tClffing ;:md op'2.r~ tion of the projec t ho~. pi tal. ~nd clinics. 

!-fa 1 c. ri. ':> 

8. Control n22S'..lH!S ~tgi:!inst the ~0squH-. (I \,;?C tor are \-Jell u"Jderstood 

end videly pr~cti_ c:ed in the: St:d;:n. l'-.e!"1c.l sprayin; · 0: crops hss 1)(~'~i1 general 

pra.c tic e in tlw Gc ~i 1.·n a:1-3 {::u;!. ~) s c11C,'"!~'S ror tc: P' yea rs • :';05(; t~-!. t 0:::3 ).;.; \'13 

clcvelo;'cd \,c!.·y hi[.~ 1:csistc:ncc too cC'~,....-: :()n i_ll:,ccticides as 8. result of: long 

,.. r " 't L' i f' 7 ~ r) co ":' ""'.-- S r '\" - ,..!~ ~ ". i i 4- .! , . ,.., r CoJ ~ .~ ,J. ': n t.... Co " t r ( , 1 1-' n a Ie' u - . ~ S .- .. ~ r I" a :':l f .;... 
C .. p,ls.-rc c .... 0., c. ...... :..,._ -'-4V,. , (\L~ .. _\. ... l.:> <..-'~l'~ · ~.", 1. , .. .. ~ ,> ~'-' ~ . '\_.Lt:.: .o .... e 

, t ' .-? ~ , . ; ,: -i -, l-'..... r. ,- ..... T '; ,, 1 b '," , ,,, • { '-.' .,- n 1<, ,. ,.I, t - .- ::t: .. ", t "J t' 
CC,1 Por on ll..:,.:n ____ c ....... 0 .. 0 •. FO~ , . - ll- - - .--_ -'-c. ~n~nl .. f._ou. ,e, ., , _Hll •. _ .L>-: . •• . n \1_ n 

r la.rvicic}.:'.l oils [!P?licd \·,':"t11 Gir..~J e !'i?!"2.yers, 'l12.;:..J 1i0i£::.t 'r'o uJ_C! includ~ 

"d ' purch<lsc:~.~l_!...:r:y.~.cLsL~_~£:i.nb thQ [Dur--ycc:.r cor.s trllct::.on period • 

. 
.'I~·~ 1_ ,.r ... T--;J~~· ;. .', ~ ~ : ,~ .:' .~ I ., "< ~ ,: " .~ - --::-------... ---- . -------

'V 
" ! : . 'j ~~ ! .( , . 

Eilh.c_ rz:'.:\ i 

9. S ,.: 1:i!::.tC3(:::-: ~_2 .:: j . :::. :'.J (1 ~. :-!.T:"; ~:: :: . t lc c i ~(' a~~c:~ It }c; c;,\.· ~~ cd b~l fl':G ~; ~ i ~ 

th.:lt lccL-; '2 :'~~ ['~1':': !;l () ':' :l \' 2::: ,-:- cL: i i. t:;1':: L , t "~,~ ~: : ;r : .:'.:d :'J c',:.: .:i thc llr.tl; ~: r-y 

l).l,~d (!C!r ~li .... d lz:y r:,_il~_ iL)cs ot c~; ::.:~_; , !l C~ ~-:! ( J f r,·<I :!. C!1 ,'1rc s:.:: ~: cr (; ~:(~ d j.n t.11C uri.l!e 

nnd (ecc'~~ cr t:~~e i_a =l~ ~~c:d pCi':';:j~ ! . If the C- f~ .~:~ ! e ~C;l frC' s ~\ ' ,·ULcr, tllCj' . 

llf:~lc.1t :5.r.1.(: 1(-. ': -''';:,-2. (:-~,-r:: /.: -:(. ~ ~~l) LL ~./: i!,. ("r>:;[ :,. :l~\i J.[ ' l.:.~ .. ir~ .;~ t.1t :~ ~~":: . 'I.1!l:! 

1 ,\'::. r;,:, ~::{i. ~~1 :.:· .. ~ lL ::~) -,.y i: ·(3i(~ ·,.: chI.: ~·. r(~'~:J., :' ~ i .: ~ L :: ;-;.: -:. ! l()~) i. r~l ·) [l d .-~. :;-,:;r« : t l ' ir-~d -:,: f 

l.::tr \/ .::, c :;; l].c:-- .. : I ~ t cC!rc .:!!:'i .~"'I) ,,.::~. c h i.;:.; ~ , ~~~~~, 1>y the s !~ :i il by til t"! thOt;~.;~c'~ ~..; :~ : -: d 

ca~ :~~,J.ri, If t:1C C:t .~'t"c.J;-~. ~ ~ rt ' ~': c~;!2 :3 z:. ;'-·::i.."!:..:un. i '.l CC~"l~C1'-:L \ -'.t.lh ti~c: ".'.:..lt ~ :~ , it 

c .. n (:.i.s~ol\'c its "';~lY titn)l1~ : i tilL' ~; :", in ,: :ld r:c:L['Xil te Lhl"o~~t;h the. cin',uLito~'y 

[;:,,-~;lCTll leI it~ r:::rT;,!!1.;t~t n~~~t:_ t; ~; .:: :d b::-CCl:Llg p.i..:-.cc:;. 

10. Altl -. ou[.l\ \,,';1(' h , ! ~ ; e:..;:; i :,,;~I'd th'--~ :.~ I:':'" !1 ~ .ul. ~. (1 : 1 r:c;)lc ' \:orld-'.:ide 

~lI[[cr fro:':) ~·<-:1i:;itliSrJl'\iC:l~;j . s, tile iC:i-,J.~n~; ':;'';:')j'~; tr.~).st e):pt~r~~) i.~ t!1~t in 
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areas where nchistosomiasis is . ende;nic,an equilibriu~ is set up between 
the infected person, the schistosoi:"e worffiS :inside the body, and the many 
other Gebilitating cO :lditions ~ffccting that person, including fi' • .:11nutrition 
and othel: p.:lr~H;itcs. Under these cor.ditioftS, it beco:-:-.es difficult to 
separate out the effects of schi~tosoDiasis in such a way as to prove its 
economic effects. 

11. . ~c m~st. criU.c.:'!l prohle;!:! C0!11CS "-h(>XL.a...nCl"_I?QP_:L1.~~iQn!s_inf:c-ted 
,~Tj. t h s c h J. S t.c~ D::'~~ C;, f o.I:..-.e.}:.:J.!4:ll.c ._-'"·'.,~L.1.LX_C.~.ul .L.oi-4l-Fte. w· -2-n:~ ga tl. o.n_p r Q~£: Lt. 
Thls can co;;..:! 2001lt in l\;o \-lays. Ei ther prcvim.lsly infec ted snails spread 
into new hubitats created by the project, or else new (human) migrants, 
encouraged by the pr0ject, move in and infect previously uninfected snails, 
thus infcc ting the af.lul t popul<: tion previously resiuen t .in the area. ThUSJ introduce d _i~~~~~:.!l..-P..QJ~~::Lon, schistos(J;-:Ji~sis b5.£9.:~~~~.~Ycr:.(') . .Y . 
debi lftu. ti11~~;§g;.L1~. ----. 

; 
i 

I t 

12. Bilharzia (pricarily s. · tli;.e~.2. to'bi UD) has been prcsen t in th e Sudan 
sjnce anc'!'C!Ilf: t:i. I:H~S but ltts h{slory prior to 1925 is not \,'ell docu~2nted. 
The dis(:ase attru.ctcc. attention ,:hen it l"c;1ched enuc:<iic proportiDns Hith 
the start of irrig2tion fro;il S2:m<lr D27Tl in 19 25. Const rtlction of dar'S at 
Jebel l.i.llirl 0:) t!IC i::·t:ac !U_le; R.oseries, Bhle !·;ile; and 1:h3Sh:.: cl Gitba, 
Athara River; a · ... d tr.":! e:-:tellsion of the:' irTigG.le:d ar c,s. liavt2 incn::.sed the 
har;arcl \ ;:·,i le the. 8:-,!1u:;1 ni-f;rc: tiD;;::; 0 f cott011 he-. rv::>s ~(~rs , other 1~.90rcrs .:::H1 
nomads h;~.ve sprea:i b ·j. lilC!rz:!.a to every P d ii.. .:;[: ~!~C Su~:'::l:'. 

13. }fi.ni<;tIY ()~ 1:e.C11':h s t2tistics sh(;~·! th<!t in 1970 there \;Cl'e 91.,11:; 
cases an:.! (~90'; (J::2-~·' s f::-Oi:l bil1:C\;:~::_a in the Sti:1an. ~;c:\'c:ral ~Hlthoriti(:s 

consioer t!;at th 2se effic:i."l statistics n~h~C11 o:11y t-n<> ':tip or til(: icebr::q;s" 
and t heit bilh arzi2. :i. e ~; C!cond o r.ly· to 11 .:i.l~-:' ic-t 2.$ a C':!'.J~;\~ of l7".orbidity. i'...s 
noted &~O'l8, bilh 2 7::-:ia is ~ .. ss ociC'. tcd \;,ith irTigatio:1, \-:hich p:.-ovides the 
ide.al h.::bi t~~ t for tlt~ sn~il Vt2C tors. Flo3t:b1f, sn:!i.J S C1rt2 spre::.cl by ,,.<1 ter 
lnOVCTucnt in C2.11 .118 . l:w hlL-:1[(n pC'pul2.tion i f'> c;;poscc1 to lnfcctic71 l ~i:::l c 

. in the fie:l~s cne ~ .:! li2.c ctirrying Ol~ [ dor::es;.:ic cho~c~;, f;u;::h as )C>, ll:ldI)', or 
bothir.g in car.nls • . C:"il c:rea tire often ir:fectcd ,;hile playinc 0':: s-~Jil:~I:1ini:. : 
in one Stln.T~y t~c r.;c: :-kcd cifferen;:e in F!-c\rni (::1CC! bc·c'·.:Ci:~n 7-10 ye:or old 
urb:ln buys c·:;n <,:1.:1 girls (aJ.r..8s t ,.il) \:<::; ,d:tr::'bu!:0d to social c·.! stC)'i'S 
\;\ici1 ciO not .::HOil g-:. · .... ls to D .. ,t:18 in the FtI!)l:;.c canals, 

su rV8Ys cive ~n inclic~tion of th2 i~flu~nce of . . . 
1.1- r 1. i>-: t 1 0 ;1 : 

in 196 L;, 10,C (;0 ~:'2C'?lc ,··;:·::e eX.:1nirH' cl in t~! (; fJH'n unclcv c~lo::-(~ ... ~ 
·r) ·'l r~ !·i n 1.~ ( .. rc'a ",.<~i ,-~· j.5 r: :,~: 5t.:1::-':":~~·L(~d ~)y rl:(_~ r c:·>:~r':0 il~ of 
rc.:; ci rcs J:-,[:I . '.~" c: ~ : rC:-:;: >':lc e 0 1 td. l.rl~r~:-:'.:1 ',,'.: ~; r:.:- n, 7~;; 

., .... ~ f .. ) l.~ (:n, 5:~ wild ~:h ilcll"l'.;I) 9J·.; 4 

recent ~~ l!,\'eys in ~;01.l ':. ~1crn G~:dr.1, "hich h.:1.~; hC'en in:ig.'1tcd 
101 liO y\~.:-. :: :~ j ~;il(;'J"d ~il.::r. I:l!: p:-(:v;,] ~';\ce (;;: bi lh;Lr~la Ll;\f',(~d 

1) c t ~~' (..; C! n (i 2 ~ ~ ~: ~' l d 1 G C;;; i n :j C ::~ (! \' i. 1.1 ( I L, 0 S • 
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IExperience at Khnshlil el Girbn has follm-led the same pattern. Before the clam 

.and irr Jga tion schccf.c Here con~ t: ruc ted, . the i\tbm~a River \-las free of snails and 

there \,'LUi little or no bilharzi2. Nmv, .. I.fter six ClOp seasons, snails are 

very CO:ill!lon and bilharzia tos been broug!lt in by set tIers frotl l'~v.di Halfa. 

15. Control of Sn[lils. The main Til~thod of controlling the disease:'! is 

by reducing -or elir.;J na.ting the population of snaiis, ... :hich are the alternate 

host: of the causative orr,.:misr.l. Since snd.ls are most abundant in the presence 

of ·aqunt:.c ... :eeds, good canal n::dn tenance i~ a prerequisite for control. but is 

not enoi.l[;h by itself. The tuo l'i8in control methods m·e trappi:18 floating 

11nni18 <::i~d usc of cher..licals (t;'olluscicidcs). Both r::~·.hods have been used 

since d'out 19/10 in tIte Gc;dr.<!, allllOllf;h it Has not u;'til 1955 that a major 

snnil con trol pro~r;'H!> wi th annual budget:s \,-hich rC2chc:d LSd 250, ODO, \o,'as 

launcli,~d. Sn:dl !~: ' 31)S nrc stU.l used but th(!re if: C.Ol1tTovcrsy over their 

effectiveness. On~ offici.:l clui~s that it costs Il0,OOO to trap 5,000 

snails. The d.rc Desh of the traps is co~.parative.ly rr::tgilc and maintenance 

cos t:s are high •. 

16. Copper sulfnte is the only rnollus cicidc now in routine ~3e in the 

Su<.!an: cloth bass containing crystals 2!:"C 5us!,e:1cied in the: uater at each 

canal l'c~\.·.lator ror one (by l>;l:i.ce p!~r year. The. ai11 i~; to olJtain c.. concentra

tion (If 20-·30 pa::-ts p2:: Ir.iJ.liG ;"l (P?::1) tlirul'f:hc'UI:-. the (,CIr:a1 but cop(1cr 8u1-

ph?tc is (.bsorb~d by T:!ud anc1 (b:,.~-; not tr~v~l far. 

17. '.[\JO r:ev synt:tetic: org;,nic J.:o llusd.d.cies , L.:1yluslde (Bo.yc.r) Clnd 

}'reSCC/li ( S1!f~ 1J.» i.1::t·~ "2t.fccti.ve in kil15.n!~ !;ri.:iJ.s in l~iC: J. .... '.,orato:::-y ~nd, under. 

80J.:(>. con r~:i. tiOll.::;, :i:1 U!C field. It i::; p0S3 :i.!"].;:~ under L::bo!"2tOl-Y con:3it:'OlS to 

kill sn,~:'~ls \d.th c0::'..:[:ntr(!tiol1~; of r:~ ::lJ.l\.\scicic.C!s th.?t do not hiHr.1 fish c:.nd 

other ,·.'ildli[c. Ur:..:cr ficld eCi.:di tion:> , fish y.'i11 be ;-ill0.d at lC:i3 s't l~E; ar 

the dis!);:ilsers. Ti~f::Te is no c",icience th2.t ~hcse sY:1th :~t ic TiiQIJ.u~;cicid\~ 

fOl"'1ul,ti C:L" 2.[ fpc t cil.;r~nns, ev~n \;h e nccltF .ls are \1seli as source~; o[ dl"ink.1.l1 r 

\'l~ t<.~ L • ll2.:":':':"::-:~_1,"_L .. J:.L! :.!_./.: .~:_S():'~~.0 t ~ C'n .. _· .. :.~~·.llrl _ rc;. :~!.':: .. J.:~_ t~h.?.:.._::5_ ~: !:.~. ~ :~7 .. o.r. .1 :_eo? l.tti_ tQ. 

~!~\'i ~:-,--~.~~;,:~~:/~._.~~:;~. }:-~x:-~~.~~ __ ~_~ ~~:~:~._ ,~.~·c.:~l\~~:.; ~u.'2- ~_~~~~; ~Y.~:. (~.:~~.;~r~~~_~ ~.:::.:'_PT_~ci ll~_~S 
Dl,rOle (;., .... ~ll..J~.,i_.l •• U •. \..;.> u:;'C!.Ln \..,~ ,.~o J c c'- .... cOul-l.ul 1 · , . C~,l,l.l. ------... ----.-... ~ .. .. -----.. -....... --- .. ,---.. --.... - .. ~; .. -.~ .. -.--- .. -.---- ---
lB. 
the (:>:'-'Z iLl SC il ':<:2. !'J:CSCC;t1, [;:1 C'.~,u:~~ifi C:~) :lC. concr.:~1t:r .:".t2 cont.:1inL!~ 16-1i2 ~; 

(,f t :-: ·~~ (~ ;-:-:j: l. ·.-;.:: ·. i~;~ ·!."·2d2. i_ !1t (1:-·t~·5~y·1 ! :·.8T'?: } C'-:.i.\~ :.~ ): j:; f·_·;~: ii~ro a c~~l .. ;::. l v/it!l .:--t 

[.:i . ~ · : :- ) J e (:(;li:3L ~:L~: ·"j: .:U· .. 7 l:i£i)L: r~: -; ·:.:~r ~u ("")L::1il: ;! C'::<1C[·: l tr;. ~:~C'7! of (i . ~7:; ~)r'Fj . 

[J.c:t"J v :--:: i j l~·.rcd5c ilt i!:J i. ... l ~.,.')st i~1! ~ ·cl l':" .'L(; i .:\ 'f'.::tL"!. r ~~nd L!:Z: \ ' L: ls t.n lh e fOl- :~ 01 

l;d. tj'.i~~ c ·y::;t("!l :;. V,":<';c:r Cc!:tu.ln condiUop,; :~F: \ G) it hy~~r(11yses l'c:pi(!ly to 

('.:1 .i \ ; :! '.· ·~ f··: ,~ chc:-'-:'cz.l ( tT:i.:;L0:::,J L .:, ~ · I.:,j.r·,0J.) i:c,C it is .:11:'0 ;1rec irito.teci oue 0;\ 

S!~ . L ~ " ~l~cl(:·; . In t:lC! G~zir;\ c:·:F~:ri; . :'~nt , t ; tC hc.1.1f~-"_i fe lE1S l~(~cn C5ti.~.Gt·:; j 

1<;. In the Cc;dra tdaJ.s~ Frcscon 11.:,,:; b(· ,. :!1 :(I\~i1(; to tr ~~~~~)_A.O. k r.l ur0~.r ... 
i : , \ , - . . .,11 ' fJ .,' -. ".1; ti .~" .. " ~.... :;~-: .. -'--(:\~::- ·;-"::': 'i -;.-:-; ·~ '; - . 1\ - " :' ·r'·;· -, I -s ~ l' ,,1 C',t "". 1,· 
l-. t l . t ,I · ,, ·.L .c .. ,.0 •• " .... C.,._! . , . ~ . • .. 1.1\ . 1 _ _ .L. ~ -'u "-'.·-" CoL . .t • . ( 1 . 1\ :,1 •. 1 _ • 

. ' . .. -_ .... ... . - . .. - .... -._ ... -.-. .. .. . 

10i), ~ <i ~. ) ::C(; \ l;~ '''l ~ ~ ) ... '·:l Ln:.:t.,'d f r o:1 ~1 di.!;!' ·':: : ;~': 1 1){1 t:I ·.! ~. :·lin c~n.]J.. \:Jlh -- __ _ 
.\ 

hOI)~::. !.~r~~ (!t i'! ; l~·'r {;p: · idt.(~ r p 1.11t!;. ':::~ (1~)ti;"', ~': " 1' .2:· ... ii"-.:~ !!:t~. i; r~lr ·. 'yet l)l.:.) t,'!l1 c~;t;'\- \ 

Ll i:;Lcd in:!: I:l.' !.~u} .~;, to d ~ l! e ~'u;: :.:cst. t :liJt l-,f~ccU\1;~ ((';'::1.'01 n~.y he ntt:1!.ll.::ble \ 

,,'1.l.h thrc'(: appl.ic ~ lt"i') :~.s per yc'lr.:1 t n cost, for ('hc~1ici!l :d.onc, of LSd 0.350 1.\ ....... . 

. P'~T f o.;l • . ' . 
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20. PuhUc Health HC3sures. Control of snails must be complCi,lented hy 
sanitary engineering j:ieasurcs including: 

(a) Siting of villages 8~d, particularly, latrines so as to' 
reduce the danger of contarn~nation of canals and drains; -, 

(b) Arrnngcr.:ents 'tlh:I.ch m:i.nimize the need for people to come in 
contact \d, th \.'(1 ter in canals, fields and drains. ;fost 
important of these are suitable 'duter. suppl.ies ,('lhich r.1a·~e it 
unnecesary to draw water directly from canals; and 

(c) provision of carefully sited bathing :lnd laundering places. 

21 • ~_G.2F P..Q ::a.U.o rL~!.2.!:0.:.g __ e..?!.~r_d, s ~....i;r~.c_,_~-'n:. ~_?-]~J_~~~~ {; _ c.; i~: ~~, f 0 -s.::_e~ ... ! 
villages and thc 1)roj cc t inclt:~;es proYisio~ gL~,:c~~£!,~ .. ~.u;>t)Jte§, .. J..(n; )~C:.~~~:~i:::.~J..ng 
ailci nel,':"_Yi))£i;:;s'_0_,in __ tfl~~li-~~,oj:C~C;_L,;zi,~--pr-;visioa of 'Jthe:r facilities, and also 
for -p·~~v:i.ding health education, ~·:ouJ.d be the responsibili ty of the Social 
Developp.lcnt COrrlrair. tee ~lOd the Corporation I s Social Develor"Jent of fj ce. 

Rural Heo.lth Service 

22. The Hinistry of Health ,,'ould pro"'idc trc:,t::1cnt for bi Ihc:':~ia 
at a GO "'-('d r-ur'··l t-·~ .... ~l·<..,] ~-···u..,~ ,(1 ..,t "roJ·'net· ]!"-c10t''''r'''''r'''' l'''':11t',. C"'·,'.tp.Y'S c. -:,). c ... ll'-/~·rJ.L'_!._,,:-...t'-C\l-c_o..1,,~ .... 1.-. _!.<...:.(.~ i. .... c.L.(.-.J) ... i.\.-~c.r,l.1 ~ __ ..... 

at each of thl"ce Group !)Cc .. c:quc:r!:ers; and t'~t 15 dis;)cru~ari2s" situ,I.t:.cd in 1l~1.j'.1r 

v III ag L·.~ • r::~.~ i.:; t:r. ~~.~; i:,v\ i: l" :.!~. t.~_~, ~ ,-~ .... -:. ~ ~:t ~3 v:: ( .. ~ i-- ~i;" v :".·1: :;.::. t c S:': tLll-.:i:.~ rd ;,;u, ~ : .. i ~;. 2 

used. The buildinGs and (:qui?:::2nt \.'ould be rn.-ov:i.Gl:C by thc projc:.t: h!t .the 
staff and operating costs ~ould be financed fron the ~:inistry'3 annual budget. 

23. The p,ctblic he.:>.lth ",S!1~ct:: of ;:od i ::yir':; the cce,l0t.:Y of the area 
h:lVC bCen dJ.scussr:d abo\'c, Ot.1iCJ: chc.nf;cs j 11 the flm:<:: ar.J fo.U;'Cl of: the 
area n;~y occur but arc unlikely to b~ of m~jor sisnificClnc2. Thrce aspects 
of the project, hc';-.'cvcr, :lre notH.'orthy; il:.s c:fcct on the Dinclc.:r G3.i;1C ParL, 
the usc of .:'!cr::'31 sp1.-c:ying, and the. po;;sibilily of deve:1.0r>:::e:1t of alf1.ato;-:in 

__ ~. __ ••• ~s -.-........... ....-"'J:v6'-A 

011 0r0un~:nu~~_~, 
_ ....... ~ ....... _ ....... __ .~_ •.. '. _a.-;" .~.--

l\.~;!ct·:-'j c'~11"': ::'/.:1 !:.:.t!l~~~- ~J.;·\::,,;c· .. ~:-; (~r-iv::~ or ~j:.~ }~~-~::'_ ('~.ircr:-![t. ~'ht~ re~~:i.j::::;~. 
c: ~ ... • f ~. . 1. U '1 'f 1 "l ]- ;" i, ( ..... (7 " ., I •• ~ r " ~ ! .:. I ,-.... ....,.. ~ 1-; r~ "., r;":' 'I, ) ,... _" ,.... ','., • ... ~I.·C"J(":-: 'i: __ .:~:,:~, t" ... ul, \ ... ~ ~'I"""' __ '1 ., .. l ... l.a ..... O~ _~~_Cll, t.(L.1~l •.•. ' ... t l~1..!:_t"J..LO •• t....').l ..... 1~i} 

f",~.:.y 'h'ithiu L_le b(H.IU~!al·_ies of [:1':~ p':l!:l: i~:l(! .~ .. 1()u]d llot b~ ;tffcctcd b~:" th2 
p;-<ljf~~t. E\.)' .... ·~v(~r·, C(Jnc(~rn 't}0S cxprc.-:~:;cJ :in 19(·5 til':1t the gra\1ity' pror~o::';:ll 

t:.~·~l L,~ill:~ c,"!)~:ld0!"c:d by t!,;~ ~<~~L ·,/~~!tlld -l!:l"Vj"[I,:rc ~ .. iiltl th.:~ [li;:-~r::-:ti:.;n nf fOl!l" 
:"'l,,_lLic's; L:::.-~,: (r!.::-;"{lj(~cu{i l:o:::·;~·.tl:-.:); rC:ll1 :!!~~:{;:(/!~':~ (;;l~"\~)\.J~.:c;· .. 't.u~~ L'ql1jt~U0); 

f,$.r:1:.rL~; ;lih.{ CtEilri.ch. ri\l:) rUftt;cr ·:;~:;;:j8:~~.n:.: :.pccic~;~ ~~o:'~:1~prinf'l C::zeJlc .:1l~d 

S)lll'.a (;~\;~t:U(', ,,'ere not tlll)l.!;~;it. to he thn~<ltcnt':J SiEU! thcy micri'!tc north'~ 
('.l!;t\I~lrl~~j to gutana arc,]. 
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