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SUMMARY AND RECOMMENDATIONS

SUDAN

GROUNDWATER DEVELOPMENT LOAN

1. APPLICANT: The Government of the Republic of the Sudan (GOS) for the Rural
Water and Development Corporation (RWDC), an independent GOS agency
under the Ministry of Mineral Resources.

2. AMOUNT: $1.2 million

3. TOTAL COST OF ACTIVITY: $1,200,000
141,360

"$1,341,360

Foreign Exchange (A.I.D. Loan)
Local Currency (GOS Contribution)
Total

4. DESCRIPTION OF ACTIVITY: Under the newly-established Rural Water and
Development Corporation, the GOS plans to increase the tempo of its
top-priority groundwater development program. From a present level
of 60 deep wells per year, the GOS hopes to increase well production
to 200 per year within the next few years with U.S. and other
assistance.

5. PURPOSE OF LOAN: To finance Phase I of a two-phased program. Under
Phase I, it is proposed to finance the foreign exchange costs of
providing the services of: (1) a rural water management consultant
(two years) to advise the RWDC with respect to its efficient organi­
zation and with respect to planning, implementation and execution of
its groundwater development programs; and (2) an engineering consul­
tant (ten months) to locate drilling sites, to provide training to
Sudanese in drilling methods and operations, and to prepare bid
documents and specifications for a two-year drilling program to be
undertaken in Phase II by a drilling firm. Total foreign exchange
costs under Phase II are estimated at $5,125,000.

6. JUSTIFICATION FOR THE PROJECT: In the central and coastal regions of
the Sudan, where most of the population and agricultural and live­
stock wealth are found, the 3-4 month rainy season provides suffi­
cient water for crops and grasslands to support livestock, but
during the remaining 8-9 month dry season serious drinking water
shortages occur. By increasing the availability of drinking water
supplies through wateryards, the completion of Phases I and II should
result in marked increases in livestock production and agricultural
output of rural farmers. Total foreign exchange costs under Phases I
and II are estimated at $6.3 million. The overall cost benefit ratio
is expected to be 4.90 to 1.
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11. ISSUES: None.

Richard S. Greene, AFR/CDF
Willis Jourdin, GC/A1R
Thomas V. Leahy, AFR/CDF/ENGR
Jack McLaughlin, AFR/NA

b. Maturity: 40 years, including a grace period of 10 years
on principal repayments.

a. Interest: 1% per annum during the first ten years and
2~ per annum thereafter.

9. COUNTRY TEAM VIEWS: The Country Team strongly endorses the proposal.

7·. BACKGROUND OF ACTIVITY: Due to rising demand from local communities and
rural councils for adequate drinking supplies, the GOS has created
a new Rural Water and Development Corporation to administer the func­
tions of hydrogeological investigations and productive drilling and
construction of wateryards which previously had been performed by
separate agencies. Although the GOS drills about 60 new deep wells
every year, it does not have the resources, in terms of skilled
technical personnel, to operate additional rigs at the present time.

c. Currency: Interest and principal payable in U.S. dollars.

CAPITAL ASSISTANCE COMMITTEE MEMBERS:

Capital Development Officer:
Counsel:

Engineer:
Desk Officer:

8. EXIMBANK INTEREST: The Export~'Import Bank on December 14, 1965 said it
considered the project to be more suitable for financing by A.I.D.

Drafted by: RSGreene/TVLeahy, AFR/CDF

12. RECOMMENDATION: Authorization of a loan to the Government of the Republic
of the Sudan in an amount not to exceed $1,200,000 under the following
terms:

10. STATUTORY CRITERIA: Satisfied; see Annex F.
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SUDAN

GROUNDWATER DEVELOPMENT

SECTION l - BACKGROUND

A. History of the Loan Proposal

In October, 1965, the Geological Survey Department (GSD), Ministry of
Mineral Resources, submitted to A.I.D. a loan application in the amount of
$3,500,000 to finance the cost of eight complete exploratory drilling figs
and related equipment in order to enlarge the capacity of the GSD to undertake
hydrogeological investigations and prepare groundwater availability maps. At
the time of the loan request, actual drilling of productive wells in rural
areas of the Sudan was the responsibility of the Land Use and Rural Water
Development Department (LURWD) of the Ministry of Agriculture, after obtaining
advice from GSD on location and hydrology.

Shortly after the loan request was submitted, the Government of the Sudan,
in response to consi~erable pressures from communities and rural councils where
lack of drinking water has been a serious problem, decided to create an inte­
grated water development agency which would combine the investigatory and
productive drilling functions theretofore exercised independently by GSD and
LURWD under separate ministerial jurisdictions. In January and March, 1966,
the Sudanese Council of Ministers passed resolutions creating the new Rural
Water and Development Corporation (RWDC). See Annex A for additional informa­
tion on the establishment and proposed operation of the RWDC.

In order to consider the economic and technical feasibility of the loan
application, A.I.D. hired the firm of Henningson, Durham, and Richardson (HDR)
to conduct a field ihvestigation in February, 1966. The HDR final report of
May, 1966 concluded that:

\

1.

2.

3.

4.

the thirst problem is one of the most serious domestic problems
facing the GaS;
A. LD. should consider financing the cost of productive well
drilling by an American contractor using five drilling rigs
during a two-year drilling program, in order to assist the GOS
in meeting the need for drinking water in the "thirst areas";
there are not enough trained technical personnel in the Sudan
at the present time to execute an accelerated drilling program;
in view of the establishment of the RWDC, A. LD. should not
consider financing the purchase of drill rigs fOf the use by the
GOS for exploration or investigation only, as requested by the
GSD in its loan application.
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In June, 1966', in response to a GOS request for a statement concerning
possible A.I.b. assistance in groundwater development, the Mission was authorized
to inform the GOS that A.I.D. was considering a loan proposal on a priority basis
and expected to discuss with the GOS methods of project implementation.

Shortly thereafter, when the new Sudanese Government was installed, there
was some doubt as what form the new Sudanese water authority was to take and
what kind of assistance in groundwater development the GOS desired. In
September, 1966, the Sudanese Council of Ministers reaffirmed the decision of
the previous government to establish the RWDC (see Annex A). The Finance
Minister visited Washington in September, 1966 and informed AID/W that the GOS
continued to give top priority to groundwater development, and requested that
A.I.D. consider on an urgent basis assistance of the following types:

1. equipment for use by the RWDC,
2. technical assistance in locating promising sites for deep

wells,
3. well drilling by an American contractor to supplement the

drilling activities of the RWDC, and
4. technical advisory services related to training of Sudanese,

assisting in setting up the RWDC and planning the long-range
groundwater development program.

Pursuant to the appeal by the Finance Minister, a team from AID/W visited
the Sudan in November to review tpe equipment and personnel capabilities of
the GOS drilling departments and to make recommendations concerning the scope
of proposed assistance. As indicated in Section F, below, the AID/W team
recommended that technical assistance be provided to strengthen the GOS
personnel resources before any equipment for use by the RWDC is provided. A
well dXilling program is proposed for a later date.

B. Country Team Position

The Country Team strongly endorses the development loan proposal.

C. ExPort-Import Bank Clearance

Received December 14, 1965.

D. A.I.D. Objectives in the Sudan

The general objective of A.LD. in the Sudan has been the encouragement
of an independent, stable, and unified nation, able to respond to its develop­
ment needs. A.I.D. has placed heavy emphasis upon the development of institu­
tionsand infrastructure in the Sudan,with particular attention to improvement
and diversification of agriculture, improved road and air transportation, and
technical education.

Under the revised U.S. aid policy for Africa, agreed in November, 1966,
Sudan is identified as one of the "development emphasis ll countries scheduled
to receive continuing substantial U S. development support on a country basis
as part of a multilaterally coordinated country program.
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Past A.I.D. assistance, in the form of drill rigs, technical instruments
and participant training for the Geological Survey Department, has been of
substantial benefit in the search for underground water supplies. An A.I.D.­
financed study of rural water resources in the Sudan, completed in January,
1965, resulted directly in the loan provided by Sweden as discussed in Sec­
tion F, below. In 1966 A.I.D. agreed to provide P.L. 480, 104(e) grant funds
to assist in financing the costs of constructing about 300 shallow wells under
the current campaign of the GOS to provide adequate drinking water supplies in
areas where thirst is a serious problem. The present proposal is fully con­
sistent with the major aims of the A.I.D. program in the Sudan because it is
expected to result in expansion and diversification of agricultural output
and livestock production.

E. Borrower

The borrower will be the Government of the Sudan. The proposed project
will be administered by the newly-created Rural Water and Development Corpora­
tion. See Section II.C. and Annex A for discussion of personnel capabilities
of the RWDC and its proposed organizational structure. It is proposed that
the loan be conditioned on the implementation of the organization plan for the
RWDC as proposed by the GOS.

F. Relationship of Loan Proposal to GaS Water Programs

In September, 1965, prior to the creation of the RWDC, the GOS promulgated
a three-year, :bS 15 million ($43 million) "Thirst-Fighting" program in response
to public demand for an accelerated rural water supply program. It was esti­
mated that the :bS 15 million program, including construction of 1,000 deep wells
and 350 surface water stations, would satisfy 75% of the water shortage problem.
The program called for loans and grants from the following sources:

Millions
of :bS

2·5
2·5
3.0
l.0
6.0

Swedish loan
U.S. aid (grant and loan)
British, Czechoslavakian and Yugoslavian loans
From general development loans of foreign currencies
Internal loans and aid from Provincial Councils

The Swedish loan, announced in September, 1965, calls for the expenditure
of $5.8 million during three years for water surveys and studies, rectification
of about 35 hafirs (earthen catchment basins) and dams, preliminary study for
construction of about 45 hafirs and three dams, drilling of about 110 boreholes,
erection of 40 wateryards, construction of buildings, purchase of transport and
spare parts for GOS use, and other expenditures. The loan followed the program
of assistance proposed in the HDR rural water survey of January, 1965. Since
all GOS groundwater development activity will now be undertaken by one agency,
the RWDC, ~edish and U.S. assistance is expected to be closely coordinated.
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The ultimate goal of the Sudanese Government under its Thirst-Fighting
Program is to make available to all in the project area sufficient supplies
of water for basic human needs, i.e., four gallons per person per day as
established by WHO as the world minimum standard. In terms of achievement
over the next ten years, two gallons per person per d~ is considered by the
GOS to be a realistic goal. Present human water consumption in some sections
of the project area averages as low as 1/2 gallon per person daily.

Within the project area of roughly one million square kilometers (see pages
6-8, below), it is estimated that 400,000 square kilometers are non-productive
areas. This includes the estimated area which will: not prove to contain water­
bearing formations, urban or community areas already supplied with adequate
water, river basins, and irrigated crGP~~nds such as the Gezira Scheme, :~
Roseires, Gash and Tokar. Within the remaining 600,000 square kilometers, the
development area supplied or to be supplied by shallow wells is estimated at
25%, or 150,000 square kilometers. The development areas supplied or to be
supplied by hafirs and dams is estimated at 20%, or 120,000 square kilometers.
About 330,000 square kilometers, then, are estimated to be in need of deep
well water supplies.

Presently, one wateryard serves about 400 square kilometers (Km2).
(A wateryard typically consists of two deep wells and well pumps plus water
storage and distribution facilities.) This area should be reduced, ultimately,
to one wateryard to every 100 Km2 , which is considered the most economic
agricultural area to be served by a watering point on the basis of time required
to travel to and from the wateryard and average population density. However, in
view of the limited resources of the GOS, a more realistic goal for the next
ten years would be the reduction of the area served by each wateryard from 400
to 200 Km2 . At two deep wells per wateryard, a total of 3,300 wells would be
required to reach this goal. An estimated 1,080 productive deep wells have been
drilled in the project area .through 1965. An additional 60 wells were drilled
by the GOS in 1965-66 and another 60 should be drilled in the 1966-67 season
with existing equipment. A total of 2,100 wells, therefore, would be required
to achieve the 200 square kilometer goal.

The present annual production capacity of the GOS is about 60 deep wells.
When the three light rotary drill rigs are provided under the Swedish loan, the
GOS production capacity should reach about 105 deep wells annually. On the
basis of GOS personnel availabilities and requirements as discussed in Section
II.e, it is believed that, with training and other forms of technical assistance,
the GOS can further increase its production of deep wells over the next few
years to about 200 annually. Thus the total of 2,100 wells required to serve
200 Km2 can be produced over a 10-yearperiod at 200 wells per year.

In addition, analysis of projected water demand in the project area (see
Annex B) indicates that the proposed production rate of 200 deep wells annually
should make it possible in ten years to reach the level of two gallons of water



"''''.

- 5 -

per person daily in the project area as well as meet the water needs of a
projected 31.1 million head of livestock.

In terms of equipment requirements, six additional light rotary rigs,
capable of drilling 15 wells per year each, would be needed to close the
gap between 105 wells annually and the goal of 200. This level of
production cannot be achieved, however, with equipment alone. The present
GOS personnel resources and capabilities are not sufficient to manage and
undertake a successful 200-well-per-year program without technical
assistance. Under the conditions which exist in the Sudan, technical
assistance is an essential element of the proposed deep well program.

~ In order to assist the GOS in closing the gap between present deep-well
production capabilities and goal requirements, it is proposed that assistance
be provided in two separate phases. The present loan proposal would cover
the foreign exchange costs of Phase I (technical assistance) only. A second
loan, covering the foreign exchange costs of Phase II (drilling contract),
would be considered at a later date.
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1. Introduction

A striking ecological feature of th~ project area is that while
sufficient rain falls annually to .support ve-getation for livestoc~ grazing
and to permit the cultivation of farm crops, drinking water for h~ans and
animals is in serious short supply during most of the year. Virtually all
the annual rainfall occurs during a period of about three months, and during
the rest of the year life depends partly upon the availaoility of natural and
man-made water supplies and partly upon the ability of humans and animals to
adapt themselves to reduced levels of water consumption.

The broad central and coastal belt of the Sudan (see map following)
has been chosen by the GOS as the "project area" for groundwater development
because of the concentration there of most of the country's population, live­
stock and productive land. Nearly all the people in the project area are
engaged in agricultural activities of one kind or another, and agric~ltural

cornmodities comprise more than 9Cf/o of the Sudan's export volume. The proposed
A.I.D. assistance will be restricted to the project area (about one mill;i.op
square kilometers out of the total land area in the Sudan of about 2.6 million
square kilometers).

B. Economic Analysis

1. procurement of management consultant services for a period of'
two years to (a) advise and assist in the organization of the
newly-established Rural Water and Development Corporation,
(b) make recommendatiorrs·c-oncerning land use, soils conserVa- --t
tion, livestock development and riomadic settlement, and
(c) assist in the preparation of a comprehensiveanq. long-
range groundwater development program for the RWDC; and

2. procurement of consulting engineering services for a period of
about ten months to (a) undertake a limited hydrogeological
investigation in sufficient detaiJ,. to provide site locations
for a subsequent drilling program under Phase IJ, (b) prepare
a drilling program and specifications for the design of wells
and wateryards to be constructed under Phase II, (0) prepare
bid documents and specifications s\litaole for com:peti,tive bidding
on the Phase II drilling program and prepare specifications for
~quipment procurement, and (d) provide a training progr~ in
hydrogeological investigation and drilling for the benefit of
Sudanese counterparts.

A. Summary Description of the Loa:R,Proposal

The proposed $1.2 million loan would cover the estimated !Qre~gn e~change

costs of:
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Vast portions of the project axea contain no natural surface-water
supplies except rainy-season stre"8JITs;although the numQ'er of man-made sources
of supply has increased during the last ten years, many inhabitants st;i..1J must
drive livestock herds 20 miles and more daily to watering points and ~grate

in search of water during the dry season as far as 750 miles southward. Where
such travel is not feasible, the people have learned to reduce the need for
drinking water by keeping physical activity to a m~nimum. Farmers and herds­
ment are compelled to lie still in shaded areas; children, who do not compre­
hend the consequences of thirst, are tied down to keep them still and covered
to restrict evaporation from the surface of the skin.

Because of these conditions, many small farmers and nomadic herdsmen
are found in subsistence or survival circumstances. Any significant increase
in the availability of drinking W'ater would allow more time to be spent in
gainful activities, and farmers and herdsmen would be thus encouraged to
expand ag~icultural output.

The map of vegetation belts and annual rainfall in the Sudan on the
following page reveals that the project area conforms almost exactly with the
steppe 'and savanna zones where living cdnditions are better than in other
areas. To the north are the sandy wastes of the Libyan D~sert and\the Nubian
Desert. To the remote south one enC'ounters dense, jungle-like forests and
the vast impenetrable marshes called the Sudd.

In the savanna belt, however, where annual rainfall averages 32",
a composite population is sustained on dryland farming, livestock production
arid hunting. Principal crops are sesame, groundnuts and cotton. Sheep, goats,
camels and cattle are raised in the grasslands. More than 90% of the Sudan's
26 million head of livestock (cattle and sheep, about 9 million e~ch; goats,
about 7 million; and camels, 2 million) are found in the savanna and steppe
belts. The roughly 200-mile-wide savanna belt is considered one of the best
potential areas of the Sudan for fUture economic development. Although the
water shortage is less acute here than in the northern belts, the d~velopmental

potential appears greater due to geographic and climatic conditions.

Less rain falls in the steppe belt, which averages abo\lt 18" of rain
per year to the savanna's 32". Nevertheless, rainfall is sufficient to sustain
somewhat sparse grasses and drought-resistant acacia scrubs and trees. A
species of acacia produces gum arabic, the Sudan's third largest export product
by volume. Most of the rural inhabitants of the steppe are semi-nomadic and.
depend on their considerable herds of sheep, goats, camels and cattle for live­
lihood. The dryness of the steppe permits less crop farming t~a~ in the savanna
areas. Lack of consumable water is a major restricting factor in the future
development of this belt.
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In both the steppe and savanna belts it is believed that a much higner
level of economic activity can be supported as the drinking water problem is
solved. Most of the western part of the Sudan, for example, is reporteg to be
capable of supporting many more than the present number of livestock in ar~as

without an adequate supply of drinking water. The same is true of crop produc­
tion, where lack of or uncertainty of drinking water supplies reduces the area
tilled by one family to considerably less than the area tilled by a similar
family in areas of adequate drinking water supplies, even ~ith existing farming
techniques.

The economic feasibility o£ the proposed program is therefore evaluated
in terms of anticipated economic benefits.

2. Increased Livestock Production

The proposed program (Phases I and II) should increase substantially
the net value of livestock production in the project area by (a) encouraging
farmers to raise more cattle and (b) improving the quality of cattle marketed
and dairy products.

a. Increased Utilizatiori of Cattle-Grazing Area. The GOS Land Use and
Rural Water Development Department of the Ministry of Agriculture has attempted
to relate the extent of land use to the availaoility of drinking water. In a
review of twelve land inventory reports (5,100 square miles total) from villages
which have submitted requests for drinking water facilities, the GOS found that
the number of livestock on the lands in question was only 65% of the optimum
number of livestock which could be supported on the same land if adequate drink­
ing water were available. The median annual net value of livestock output in
the areas studied was found to be :bS 45 ($130) per square mile. It can be
validly assumed that as a result of a significant improvement in the adequacy,
reliability and accessibility of the drinking water supply, the grazing potential
of such locations in the project areas would be more fully utilized.

Based upon the facts given above, it is assumed that as a result
of adequate water supply the utilization of land for grazing will increase from
the present estimated 65% to a projected 83% utilization over a 15-year period,
resulting in an increase in median annual net value of livestock production from
bS 45 ($130) to :bS 57.6 ($166) per square mile by the fifteenth year •

b. Improved Quality of Gattle and Dairy Products. The second important
livestock benefit which can be derived from greater accessibility (')f watering
points is the reduction of the cattle-maturing period and the increase of the
average daily milk yield. A'1962 Range Reconnaissance Survey of the Babanousa
area in southwest Kordofan Province (Within the project area) by the Ministry
of Animal Resources showed that the age of physical maturity of "nomadic"
cattle was four years compared with 2.5-3 years for cattle in the settled ar~as
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in the same region. In other words~ cattle which must be driven long distances
in search of watering points require a period before maturity of from 33% to
60%' longer than that for cattle which are raised near reliable and adequate
sources of drinking water in the test area.

, Similarly, the average daily milk yield for nomadic cattle was
8.4 pounds per cow in the rainy season and only 3.6 pounds in the dry season,
compared with 18 pounds and 16 pounds, respectively, for Cows in the permanently
settled areas with an adequate water supply. The lower quality of nomadic
cattle is further illustrated by the fact that the per head market price of
cattle raised by nomads is only one-fourth the price of cattle raised commercially
for. export purposes, according to the Ministry of Local Government. A recent ~

survey of livestock resources development in the Sudan, financed by AID, con-
cluded that conditions are favorable for increasing quantity of supply and
improving quality, and that long-range market growth potential is excellent.
In view of the above it can be conservatively assumed that the proposed ground­
water development project would gradually increase the net value received by
farmers per head of cattle by at least 50% over a period of ten years and remain
constant thereafter.

On the basis of these assumptions stated in 2.a. and 2.b. above,
the total net value of benefits due to increased livestock production would
exceed bS 390 ($1,123) per square mile during the next 15 years. Since the
optimum grazing area served by o~e watering point is believed to be between
100-150 square miles, total benefits over the useful life of the well equip­
ment would be about bS 50,000 ($144,000) per one watering point. For live­
stock. benefit calculations, see Annex C, Table 1.

3. Agricultural Benefits

While a wide variety of benefits may accrue to a community by the
establishment of an adequate drinking water. supply, it is not possible, for
purposes of the present analysis, to develop a quantum of agricultural bene­
fits attributable to the availability of water supply which would be both
comprehensive and typical of all the regions of the project area. Some of
the presumed benefits are cammon to all parts of the project area, but others
vary depending on soil Characteristics, climate, availability of marketing and
transport facilities, etc.

In view of such limitations, it is appropriate to adopt a more con- ~

servative apvroach which attempts to quantify only those benefits which appear
to becbmmon to the predominantly agricultural sections of the project area.
It is believed that common benefits which would accrue from the proposed
improvements in water supply are (a) increased acreage of cultivated land,
(b) diversification of crops in order to increase earnings, and (c) probable
savings in water distribution costs in the predominantly agricultural parts
of the project area.
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a. Increased Acreage Cultivated•. Analysis by Hennil~gson, Durham,
and Richardson of land inventory reports for villages and village clusters in
predominarttly agricultural areas without adequate water supply revealed that
the average area cultivated by a family is less than 20 feddans (roughly 20
acres). According to the Ministry of Agriculture, an 2.verage farm family can
cultivate up to 40 feddans of land using existing fa~ng techniques, provided
adequate drinking water is aVailable. The average annual net value of output
per feddan in areas without adequate water supply was found to be slightly over
~S 5 ($14), for an average net value of total output for the typical farm
family in the project area of ~S 95 ($274) per annum.

There have been no controlled experiments measuring the effect
on agricultural output of establishing a permanent watering point in an area
which had previously lacked an adequate supply of water in the Sudan. However,
where responsible estimates have been made the value of benefits attributable
to the availability of drinking water supply has been impressive. According
to J. H. K. Jefferson, Soil Cons'ervation in the SUdan,1955, construction of
watering points in the Paloich region (Within the project area) in 1949 increased
grain output from 15,000 sacks (1948) to 50,000 (1951). Similarly, in the Nuba
Mountains region (also ~ithin the project area), annual cotton production by
small farmers rose from 9,000 tons to 31,000 tons within three years after con­
struction of drinking water facilities in the area, according to a 1963 GOS
report to the IBRD.

Such large increases are attributable to several factors. T.o
begin with, in areas where sufficient drinking water isabseht the production
base is very low. A large portion of the working day is devoted to the search
for water or to travel to and from known watering points. Too, the inadequacy
of the water supply reduces efficiency of both the farmer and his work animals,
and often reduces the number of hours which can be worked during the day.
Consequently, a crop plot tends to be small and the crops are not tended as
much as they should be for maximum output. Field crops sometimes must be
abandoned when migration is required to obtain drinking water. On the whole,
in the absence of adequate drinking water for humans and animals the agricul­
tural output of small farmers in the project area is reduced to a fairly
marginal level.

Once this serious economic impediment is removed, production
often reaches 2, 3 Qr 4 times the previous levels, depending on various local
conditions. In general, the new higher levels of agricultural output result­
ing from adequate drinking water supplies will tend to reflect the "normal ll or
optimum outputs under the conditions imposed by existing farming techniques
and the climate pattern.
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Under the conservative approach to projected agricultural
benefits utilized herein, it can be assumed that following the establishment
of a permanent adequate and accessible drinking water supply the farm~rs would
gradually increase cultivated feddanage to close to the estimates limits
imposed by currently-used farming techniques. For this purpose, it is assumed
that the· average area cultivated by a family will rise gradually from 20 to
36 feddans out cfan assumed potential of 40, as discussed above.

b. Crop Diversification to Increase Earnings. The tabl~·below

shows that dura is by far the most commonly grown crop in the project a~ea.

Of all major crops in the Sudan, dura has the lowest commercial value, but
it also has the shortest growth cycle, which means that farmers ar~more cer­
tain to harvest the crop before lack of drinking water forces them to leave
the area in search of water supplies.

Agricultural Output and Prices in the Project Area*

Volume Price
Major Crops (metric tons) (~S per ton)

Food crots
Dura sorghum) 714,000 12-24
Dukhin (millet) 279,000 23-30

Cash Crops
Sesame 144,000 66
Groundnuts 330,000 55

Since most subsistence needs are now met from the presently
cultivated crops (basically dura and dukhin), it is assumed that practically
all additional output would be in cash crops such as sesame and groundnuts,
and that the perfeddan value of such valuable crops will be about twice as
high as that of subsistence crops.

On the basis of the assumption stated in 3.a. and 3.b. above,
the average net value of output for a typical farm family can be expected to
rise from ~S 95 ($274) to ~S 275 ($792) in the 15th or last year of the assumed
useful life of the wells and well pumps. At present there are approximately •
1.5 fam:i,lies·per square kilometer of the agricultural sections of the project
area, and the population growth over the next 15 years should raise the density
to two f~iliesper square kilometer. As the most economical agricultural area

*Source: Ministry of Agriculture
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to be served by a watering point is about 100 square kilometers, one watering
point will eventually serve 200 families, with a total net benefit over the
assumed useful life of wells of ~S 285,500 ($822,240) per watering yard.
For benefit calculations, see Annex C, Table 2.

c. Savings in Water Distribution Costs. Water distribution costs in
the project area vary depending primarily on the method of distrib~tion but
also on distances from the bulk supplies. Where farming activity is market­
oriented -- as in areas of cotton, gum arabic, sesame and groundnut cultivation
farmers pay for water brought to them by lorries. Elsewhere, where subsistence
farming predominates, people carry the water themselves with donkeys or camels,
using both time and effort which could otherwise be employed more productively.
The use of camels or donkeys is the least expensive and most common way of
obtaining drinking water. According to recent studies; the average distribu­
tion cost of water based on this method is about 15 mills per 4-gallon tin.
The ave~age distance traveled to obtain water is about 20 km. (round trip),
although trips of up to 30 km. (one way) are reportedly made to get water.
The need for trips of such length is illustrated in the table on the following
page.

If, under the proposed program (Phases I and II), new wells are
drilled in optimum locations, distances between existing permanent water
sources could be halved, reducing water distribution costs to 8 mills per
tin. It is assumed, however, more realistically, that new well locations will
not always be optimal and that distribution savings will be closer tq 6 mills
per tin.

Given average density in agricultural portions of the project area
of eight persons per square kilometer, a new well serving a typical area would
supply water to over 3,000 people with an initial daily demand of about 10,000
gallons. In time, as more wells are drilled nearby, this area would decrease
but the effect of this on water distribution cost and aggregate demand for
water would probably be offset by the population growth, settlement of nomads,
and growing per capita consumption of water. Hence, it is assumed that the
aggregate daily demand for water and water distribution cost from one watering
point will remain constant over the useful life of the watering point.

An annual savings in distribution cost per watering point would
be about ~S 5,500 ($15,840) annually, or ~S 82,000 ($236,160) for the period
under review.

4. Cost-Benefits Ratio

As discussed in Section I.F., the proposed program (Phases I and II)
is designed to assist in developing the resources of the GaS to the extent that
the GOS will have the capacity to increase annual deep well production from 60
to 200 wells per year. As part of this effort, it is proposed that A.I.D.
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DISTANCES TRAVELED TO OBTAI~ WATER
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finance the costs of drilling 90 wells per year for two years. With the
equipment and training provided, the GOS is expected to continue producing
90 wells (45 wateryards) per year for 15 years, the assumed useful economic
life of the drilling equipment. The wells and well pumps also have an esti­
mated life of 15 years. Accordingly, benefits for purposes of this paper are
calculated on the basis of livestock and agricultural benefits, and water
distribution savings arising during the 15-year drilling period and coptinuously
throughout the useful life of the wells drilled. '

On this basis, about 675 new wateryards will be established, yielding
total benefits during the collective economic life of the wells of about
$437 million. See Annex C, Tables 4 and 5.

Costs during the first two years of drilling under the project will be
high, reflecting the total estimated foreign exchange and local currency costs
of the project of about $8 million, inclUding costs of maintenance during the
second year. For the remaining 13 years, the GOS will drill and construct 45
wateryards per year at a cost of about $1,701,900 annually. This is based on
HDR1s January, 1965, report which calculated total costs of $47,820 per water­
yard in the Sudan.

In addition to the costs of drilling and wateryard construction, the
GOS must ,bear maintenance expenditures. On the basis of field investigations
conducted by HDR, the following maintenance costs per wateryardcanbe ,
antiCipated: '

Labor (3 men)
Fuel and lubricants
Maintenance and parts

Total

$1,296
1,440

288

$3,024

I
At this rate, the yearly production of 45 wateryards will result each year in
an additional $136,080 in net maintenance costs.

In sum, total costs will reach $60.6 million during the useful collec­
tive life of the wateryards constructed under the program initiated by the
proposed A.I.D. drilling and training program.

The overall benefit-cost ratio for the proposed investment, including
all costs and benefits during the useful economic life of the wells, is as
follows:

Present Worth of Benefits '0

Present Worth of Costs 0
= Ij~'~ million ~ 1.~.90:1

, ,". ' million

1r
f

I



- 16 -

5. Internal Rate qf Return

The above cost-benefit ratio indicates the economic feasibility of
the proposed investment. However, the rate of return on the investment
should also be indicated for purposes of comparison with alternate invest­
ments or ranking proposed projects in orq.er of priority of highest rate of
return. Although the GOS does not typically utilize such an approach in
ranking development priorities, the internal rate of return does provide an
additional and useful index of priority from a purely economic point of view.

As a ,standard of compar'is'dn,"private investors do not usually consider
undertaking projects in developiti~ countries unless they ~re expected to yield
20% or more. As indicated in Attnex C, Table 6, the internal rate of return
on the proposed investment should be about 34%.

C. Technical Analysis

1. Phase I

As discussed in Section I.A. and Annex A, the new Rural Water and
Development Corporation (RWDC) will undertake the duties pr~viQusly exercised
by the Land Use and Rural Water Development Department (LURWD) related to
the production of deep wells and related land use problems. The RWDC will
also assume the fQnctions of the Geological Survey Department (GSD) related

, I

to exploratory drilling and hydrological investigations.
I '

The RWDC expects to utilize the services of the following personnel
when transferfroriLLURWD and :bne;GSD is completed:

Hydrogeologists and Geologists '7
Qualified Drillers 6
Assistant Drillers 23
Head Rlgmen 40

One of the proposed functions of the engineering consultant (Phase I),
as discussed in Section II.A., above, is to provide a tr~ining program in
drilling so that the number of qualified RWDC drillers will be adequate for
the proposed expanded program. It is estimated that a total of about 60
qualified drillers would be required" to man the 21 rigs (three- s'hift basis)
which would produce a total of 200 deep wells annually. The skills of the
23 assi,stant drillers shouldibe developed under the, training program so that
the assistant drillers would be fully qualified as drillers. About 30 more
drillers would have to be trained under the program. The RWDC plans to recruit
trainees from local technical schools. Training would be initiated in Phase I
and continue throughout \ Phase II by the ',eng{neerwith the cooperation of the
drilling contractor.
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About 20 head rigmen would be required in addition to the 40 now
available. The RWDC should have no difficulty in recruiting such per~onnel

from graduates of technical schools.

It is expected that about nine geologists would be needed in addition
to the seven hydrogeo.logists and geologists now availab.le. The engineering
consultant will establish a training program in techniques of hydrogeological
investigation to further acquaint the RWDC hydrogeologists and geologists in
u. S. water exploration methods. It will be the function of the management
consultant to review the requirements for additional geologists and/or hydro­
geologists and make recommendations to the RWDC concerning sources for recruit­
ment.

Apl?ort from the technical training which the engineering consultant will
provide, tne services of a consulting management firm are required to review
the otganizational, planning, and rural development problems which face the
RWDC. The RWDC is a newly-established organization which will combine and
greatly expand the groundwater development functions previously performed by
separate GOS agencies. Assistance is needed in ~lanning and setting up the
operations of the RWDC's fiscal, bUdgeting, personnel, procurement, and
management departments.

In addition, the RWDC will need professional advice in the operation of
its Rural Development Department. This section will be responsible for carrying
out range management, soil conservation, nomadic settlement and land use programs
to help assure that each new wateryard and the area around it is effectively
utilized.

Finally, the management consultant is needed to assist in the planning
and preparation of a long-range groundwater development program for the RWDC.
Such a program is needed to help assure that the various rural water develop­
ment programs such as construction of shallow wells, hafirs and dams, are
coordinated with the deep well drilling activities, and that development
assistance provided by Sweden and possibly other governments or development
agencies is coordinated with'A.I.D. assistance.

As mentioned in Section ILA., other technical assistance proposed under
Phase I relates to engineering work in preparation for driliing activities pro­
posed under Phase II. Such preliminary engineering work inclUdes, first,
undertaking a limited hydrogeological investigation in sufficient detail to
provide site locations for the Phase II drilling. As discussed in Annex D,
the GOS does not now have the personnel and equipment resources to undertake
the necessary hydrogeological investigations for the proposed drilling program
under Phase II in addition to the hydrogeological work requir~d for the exist­
ing GOS drilling program. Annex D also contains a discussion o£ hytlrogeology
in the Sudan and the potential for groundwater availability.
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2. Phase II (not included in present loan proposal)

Loan authorization
Execute loan agreement
Approve selection management consultant

and engineer
Approve management and engineering contracts
Engineer begins limited hydrogeological study;

management consultant arrives in Sudan
Engineer completes bid documents and specifica-

tions for drilling program
:Aa:Dmp~yie)jq~(l9i(:1docs. and specs completed
:Seced:.p;:"'IDn1Jmdsc:flotl'dti1ling program
Awarcl Drilling' Contract

3. :):mplementation Schedule

a. February 28, 1967
b; 1 month subsequent
c. 2-1/2 months

d. ~-1/2 months
e. 5-1/2 months

f; lYJ months

g. 1@ months
h. l~'months

i. 16 months

Second, the engineer, under Phase I, would be responsible for the
preparation of a drilling program and specifications for the design of wells
and wateryards to be constructed under Phase II. The engineer would, in
addition, prepare bid documents and specifications for competitive bidding
on the ~hase II dri~lingprogramand prepare specifications for equipment
procurement. Finally, the engineer would assist the GOS in bid analysis and
contractor selection for Phase II.,

On the basis of the above discussion and the engineering analysis
found in Annex D, the loan proposal is considered to be technically sound.

Pursuant to the necessary preliminary engineering work performe~

under' Phase I, it is proposed that a drilling contractor undertake a two~

year drilling program for the construction of about 90 deep wells annually
and necessary wateryards. This would serve the important purpose of pro­
viding on-job training and demonstrating U.S. drilling techniques, as well
as providing the supplemental deep-well drilling required to reach the GOS
goal of 200 wells per year as previously discussed. The GOS, with the advice
of the management consultant, would consider the most practical ways of con­
tinuing annual production at the 200-well level after the two-year U.S.
drillihgprogramis completed. Total foreign exchange costs under Phase Il,
including costs of supervision of construction, contract costs and costs of
necessary equipinent and materials, are estimated at $5,125,000. A~I.D. would
consider a second loan, to cover the reasonable foreign exchange costs under
Phase II, at the appropriate time.



- 19 -

D. Financial Considerations

1. Financial Plan

Based upon the cost details provided in Annex E, the following financial
plan indicates the financial requirements for the proposed loan:

Rural Water Management Consultants
Engineering Consultants

u.S.

$ 725,000
475,000

$1,200,000

Local

$ 80,000
61,360

$141,360

Total

$ 805,000
536,360

$1,341,360

u.s. costs include an 8% contingency allowance for management costs and
a 6% contingency reserve under the engineering costs. Also included in the
total U.S. cost is about $100,000 for necessary supporting equipment to be used
by the engineer and management consultants.

Local costs, including housing, vehicle operation and maintenance and
other supporting costs, will be borne by the GOS.

The proposed loan would be repayable in dollars over a 4o-year period,
including a 10-year period of grace on ~rincipal payments, with interest at 1%
per annum during the grace period and 2~ per annum thereafter.

2. Estimated Financial Requirements for Phase II

Cost estimates for Phase II are set forth in detail in Annex E. They
are summarized as follows:

Foreign Local
Exchange Currency Totals

Costs Costs

Engineer (Construction Supervision) $ 375,000 $ 61,360 $ 436,360
Drilling Contractor 4,750,000 1,361,680 6,111,680

Tota.ls $5,125,000 $1,423,040 $6,548,040

On the basis of the bids received for the drilling contract, A,I.D.
would consider a second loan to cover the foreign exchange costs. The GOS
would be expected to bear all local currency costs.
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3. other Sources of Financing

In the past, the GOS has obtained development financing from a variety
0f r. lmtri~ , incllJdi,;g WeRt Germ8ny§ tp.~ Ul1ii<~d K~ngd9~~ Kuwait~ Yugoslavia,
"",r·." 'f, iJ " }If '.1'1' JI3.TlIJ:~ n~lct flv/od'. i"\ • 1· ,I (:H' t: '';jJ or'l, }ac aJ.Gli c':Jmo: from th~ IP.h'l)

1,:1" I II" .1/.'/',. ';,:,'11 d\: ,,1.)1iIW" I', C:i-r! tIC: II , Lr,j~ pJ'ov1d"J. ;;"r:sistance for such ·d.ff,.j'~,r

fl- Jr_,~·.:; ~1'; t~.t.; Ktlo.Mil,tll Vi ClI"\,lLi, 1l.t:J:.dc '1t\4;l,lf.l.J.. 1.1 JIJ1·')J)II1.eHt, thp. Roseires Dam,'
,.. xt'·rJi;lni .,f ttl': (j1:z:!'1.t 11'l'i~(j.t1ou Cb'H~, fJ.l}d ~;WjttH 1'Ji:Urol:'1.d f~quiprnent. In
,h 11;10.1; t~ln 'y(,~[\l'",:~ othr.:r fr~1~ wox'l ,Loan:: (;t,tlll (.")'" dJ.I·.:'i V.l the ~;OS ha.ve exceeded

d· "1 ' " .' 1'· '[J~ j . t . • i j h ~ , d .,'f,jJ'J m.J,.i. .l.(Jll. ,d(;.t'~: '. fie' :r·a,cnu .~~ D.l'~·v,~ 1;he. , O~.(·r :t:r~:t;; '\olOI'J. assurcance
'tf: lj /1 'it (; nt J.flUt! t b a V&.I. laLlt' to the GO:;.

Itr.ugre.rrm tHiV( lV'~lll c.:ool'cl1.nabold 'with those of other donors
,. ;, ," f;;~;~L. 01' ·t1 ~:he,t., fiJdJ (.(....·)Y'rH.nati 10 will be strengthened in the

CuLl "r, Lil"t ugr. tho; l'~e.¢t:Lva.ti(jr.l of 'tij/; LBBD COI'I,:11,l.l'te,t;ive Group.

t,/: di ~:~~u:_lJv·!. in SI"ction I ,F, J th~' Ilov~lrml\ef\t of' ;:->\·wd<.::l1 agreed in 1965 to
,"'ltJ.,)''': ~ *",B rJi;4~11on ~lat(;;l' dl.W, l"prll'nl' J!r(:>j;~td~ ·r,.:·I9.·tr~'l to the present pro-
f ").'1-.i.Tt 10 Hit10n to tlw . n t\I if ' . 11.6.) t}w rws expects to obtain c,::>sis-
'b:ij, .(. i ,. L ~: :.. ltwc t'I'om th( lJnJ.~ l(iu~r'lr:lm"Cz(~Choslava.kia,and Yugoslavia
IJi!il" ,1)(: (~r'()I),l'I ()\.ltllt1t];l of t;hc "'l'h:i.l·\t-F'111ht.in~"prng'l:'am.

lrl y' .(.) "fth~ U.:,Hl~ ::ta.nc(~ t)l:!'l.ng (ll'ovidAt.1 by Sw d('n and possibly by other
f!r;, (JI',; i.1 1 IJ;. (llni\';i,atQ:t' ~L v,:l omen t, e.nd 11. V"1.I;:\"/' • .f ti gIl level of teehnical skill
a.\ilJ,"i !}:l.h,i, it, i~:l;~ n.s. i. h1 • fi..' !b of hydJ:'ug€'[)lol.~~! fwd wcll-dril~.ing, plus
'[.!! , .1 n I.id· r ' I't . r,.!' th.. U.... tn a~r1c\~1t.llT~J dev l,.:)'pm.=r~·'· ~ the proj eet is considered
/),f)TJI' 'JlI·;.'it,. f:l' A.l.n. financing.

"I',,,

;. ' Ii' ayrnen t h'of,nfw'l;:1- ---_."'--
Jo.lld.ly,;lf: 01:' (11)~ tlQ.n 'i' of l'(l..YO\C! ts :pro' c'Lions indicatt:s that pI'ospects

J\ " " "''''1' t""Uo. l1t; [1.1"'_ ": ./od 1.'o\r·.dcu i,~xpo:d; l:UJ:n:i Il is 1'i se 1. :lc\;,Jrctance ,...ith
I I. :VI'i, ,)' '!~'jcc\..low:. f~"en :,,' r~xpn.t't arf\lngl:l lb not d o~;ely c·.:-nforIn to the
1"0.1. :: Ilt'·.I.j'\;t d tlY 1;1)< CTO~, i',t u f)1..Ionn r~: ctcl>r. s,.rv:'!.c,; l'at.i(' (amount of principal
11.",1 1."l,.:i' L,t d.\J,; on fJl:'pJ?,u . 1)6.11S In l'1·lat.:i.Oll toe the 8.mOwlt of export earnings)
':-1 ilL , I,! ttl1n ,r\.l;l;:'.i(,mal.,l' lim,d.?.

,'I.lI-,h '.Xj;(),eL ca nings l. st:imated f~t $186.-,~) O'lil1i.·: for 196\/65 and
",·t.,'~'nid 1'lJL ,t;l"vicl g tot; lin; ~.PP!'uximat.E'ly $14.crr lui .hoc for the sam~, • r
p, l'ttJ,l" til' • Idr'1.n'r: PlT~l" t. t:bt send:d.H r9.tio is e;.c:;~. ,Refer to the table
1.1;\ th"t'(I.~ ~')\'" I .. po ~r.• ) Exp r. (~a.rnill'¥s of $'?G'7 .1~8 !.d.lli~n are I",rojected for
I'!'fl/", till: telrl1iual ~v,ar (I, t;'ilt) 'L'tm-Y.ar Plt-m. A 'b~ service ra.tio' of 12.5%
WUII!,' )',':1 '.IJ III der art \.~£;timatl"d annual loan :1Q'vice paym rot in 1070/71 of
:~: 1 • ',1" 11 'i. I;" on.

jA ll-; ,t.rvice l'atlos ill other e untril:"L, hy contro.st ~ :::ange as high as
r"" (~l·ll,:•• il) Ltl'1il :~O~ (Turkey). Colombia, Ar'-'elltina am~ ik,;:--ico each pr~sently

,,·...!.I p, -111 n :cat:to )1' abnuJ. 17~r, while the c\ll'rent rat£: lor =ran and Pel'u is
~ V~'

\- ,\_.
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BALANCE OF PAYMENTS

, I

(9 mos Actual)
1965/66 1966/67 1968/69'1964/65 1967/68 1969/70 1970/71

I. Current Account
1. Exports 11 186.6 229.6 237.0 244.5 252.0 259.4 267.5 2/
2. Imports 215.2 252.6 261.7 270.9 280.1 289.3 ' . 298.5 -

Balance of Trade -28.6 -23·0· -24.7 -26.4 -28.1 -29.8 -31.0 -191.7
3. Net Invisib1es

~
-34.4 -34.4 -34.4 -34.4 . -37.3 MTotal Deficit on Current - 3.1 -57.4 -59.1 ~ ':b'2:b -67.2 - .3 -438.5

Account

II.Capita1 Account
4. Official Capital

a. Inflow 33·0 1/ 51. 7 4/ 51.7 53.1 54.5 57.4 60.3
b. Repayment foreign loans 14.0 16.6 - 19.2 21.8 24.4 27.6 33.6

(incl. interest)
Official Capital (net) 19.0 35.0 32.4 31.3 30.1 29.8 26.7 I

5. Private Capital (net) 4.3 4.3 4.3 5.7 7.2 8.6 10.0 N....
Total Net Capital Inflow 23.2 39.3 36.7 37.0 37.3, 38.4 36.7 248.8 I

6. Additional Foreign Exchange +39.9 +18.1 +22.4 +23.8 +25.2 +28.7 +31.6 +189.7

17 Based on straight line average; does not take into account fluctuations caused by great variations in
cotton crops.

2/ IBRD Report, Extra Lo Sta 1e Cotton Demand and Price Pros cts, April 10,1964, p. 76: Expected
- production, 197Q, 1,050,000 acres x 500 lb. yield per acre optimistic) x $.28 per pound (Liverpool price,

1970) = $146.6 million.
Cotton exports $146.6 million
Other exports 120.8 million

Total ~267.5 million
3./ Excludes all IMF drawdowns. '
~ InclUdes $14~17 million in stabilization loans' from Kuwait and possibly ~ther donor nations.
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Since it is not now possible to accurately project GOS foreign exchange
income and expenditures beyond the Ten-Year Plan, resort also must be made to
other indicators to estimate long-term GOS debt servicing capabilities. The
clear record of prompt foreign loan repayments which the Sudan has enjoyed since
independence may be considered relevant insofar as a habit of sound fiscal policy
has been firmly established. The substantial development program (1961-1971)
upon which the GOS is now embarked is intended, in part, to relieve the depend­
ence of the country upon a single major commodity for foreign exchange earnings
and thus provide increased dependability of foreign exchange reserves with
which foreign loan principal and interest payments may be made. Significant
progress has been made in this effort, and the process of diversification of
agricultural production for export is expected to continue indefinitely.

2. Impact on U.S. Economy

There should be no adverse impact on the U.S. economy as a result of
the proposed loan since all services and equipment to be financed under the
proposed loan will be procured in the U.S. Under Phase II, i.e., cont~act

drilling and construction of wateryards, all necessary equipment and services
which A.I.D. agrees to finance would also be procured in the U.S.

I

3. Effect on Private Enterprise

The proposed loan should have a beneficial effect on U.s. private
enterprise since only U.S. firms would be considered to provide the necessary
engineering and management services. Sudanese private enterprise would be
encouraged under the loan proposal since the chief beneficiaries of the drilling
program would be rura+ farmers and herdsmen who will be stimulated to produce
cash crops and to develop livestock production.,

4. Conditions

As discussed in Annex A, the GOSimplementing agency was recently
created and has not yet been fully organized. The proposed loan is con­
ditioned upon completion of the transfer of personnel and equipment to the
jurisdiction of the RWDC as described in Annex A.
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Within the Government of the Sudan, responsibility for
developnent of rural water supplies has been divided heretofore between
(i) the Geological Survey Department of the Ministry of Mineral
Retources, 'Which among other duties undertook hydrogeological in­
veltigations to help locate potential well sites, and (ii) the Land
Use and Rural Water Development Department (LURWD) of the Ministry
of Agriculture, 'Which was responsible for the drilling of productive
water wells and their maintenance. Under a recent series of
governmental reorganizations, these separate groundwater developnent
responsibilities have been canbined into one independent agency, the
Rural Water and Development Corporation (RWDC).

The Ministry of Mineral Resources, now abolished, used to
have primary responsibility for geophysical stuf(es and geographies
re~ted to development of mineral and groundwater resources. These
functions were divided within the Ministry between the Survey
Department, which has been chiefly concerned with geographic mapping,
and the Geological Survey Department (GSD), which was concerned with
scientific studies of mineral and water resources. The recent
governmental reorganizations transferred the Survey: Department to a
newly-created Ministry af Industry and Mining. Those functions of
theGSD reJ.ating to minerals studies were also transferred to the
Ministry of Industry and Mining, while the hydrogeological functions
of the GSD were invested in the newRWDC.

The creation of the RWDC was undertaken pursuant to a series
of decisions of the Sudanese Council of Ministers, camnencing with
Resolution No. 635 of January 12, 1966, which. provided the initial
structure for an independent water authority to plan and execute
rural water and related social. development programs. Council of
Ministers Resolution No. 737 of March 23, 1966, provided a more
deta1J.ed outline of the structure and duties of the independent water
agency. Provision was made therein for two main departments under
a managing director: -(i) the :Land use department~ which would be
concerned with so11 conservation, development of agricultural land,
and ncmadic settlement, and (ii) the rural water department, sub­
divided into tfdeep water" and fI surface water" divisions.

With regard to rural water development, Resolution 737
specifically stated that the "deep water survey-unit" of the GSD
would be assimilated within the "deep water" division of the new
water corporationo By putting "all the necessary units within one
frame", Resolution 737 stated, "conflicting responsibilities between
different departments, wht¢h cause a lot of delay for the progress

i\;':\..
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of projects, will be avoided." It was pointed out in Resolution 737
that the functions of hydrogeological surveys and groundwater drilling
are closely related and would be combined under the "deep water"
division. It was also mentioned that the functions of deep water and
surface water development are interrelated and, moreover, closely
connected with the functions of the land use department. Resolution
737 clearly was intended to consolidate and coordinate water develop­
ment activities and related land use programs.

A copy of Resolution 737 of March 23, 1966, provided by
officials of the RWDC, is found on the following pages. Also attached
is a chart prepared by the RWDC pursuant to Resolution 737, providing
a preliminary detailed outline of the staffing pattern for the Water
Corporation.

Resolution 737 was formally reconfirmed under the new
Sudanese government of September 26, 1966, when Council of Ministers
Resolution 985 was passed. The only significant change was the
decision to place the RWDC under the jurisdiction of the Ministry
of Animal Resources. The previous resolutions had directed that
the new corporation should be responsible to the Ministry of
Mineral Resources (now abolished).

ii
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SUDANESE COUNCIL OF MINISTERS
RESOLUTION NO. 737 OF MARCH 23, 1966

ESTABLISHMENT OF THE RURAL WATER AND DEVELOPMENT CORPORATION

(The following is a translation from the Arabic provided by the Corporation.)

After studying H.E. the Minister of Local Government's memorandum
No. MLG/II-L-4 dated 15th January 1966.

The Council of Ministers establishes an independent corporation of a
recognizable corporate body - t£ be known as "the Rural Water Supply and
Soci8.l Development Corporation" from:

1 - Representative of the Ministry of Local Government
2 - Representative of the Ministry of Health
3 - Representative of the Ministry of Works
4 - Representative of the Ministry of Animal Resources
5 - Representative of the Ministry of Agriculture, Forests and Land Use
6 - Representative of the Ministry of Mineral Resources
7 - Representatiye of the Ministry of Finance and Economics
8 - Representative of the Ministry of Education
9 - Representative of Darfur Province

10 - Representative of Kordofan Province
11 - Representative of Blue Nile Province
12 - Representative of Kassala Province

These representatives will be appointed by their names. The object of
the Corporation shall be:

a - Water supply to men and animals
b - Location of grazing and agricultural land
c - Soil conservation
d - Coordination of various activities with the object of developing

rural areas in all aspects, for the settlement of nomads and
raising the standard of living of the citizen.

THE EXECUTIVE BODY

1 - The Corporation in the execution of its responsibilities shall be
responsibl~ to the Council of Ministers throughH.E. the Minister of Mineral
Resources, who will work with a Ministerial Committee appointed by the

1 Changed to Rural Water and Development Corporation by subsequent action of
the Council of Ministers.

2 Changed to Minister of Animal Resources by C.M. Resolution 985 of
September 26, 1966.
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Council of Ministers with the Minister of Local Government as secretary.
The Minister and the Ministerial Committee will have the right to give
directions of a general nature to the Corpora.tion in connection with the
Gov,ernm.ent plans towards the desirable rural development and in connection
with the execution of its duties in matters which the Minister regards a.s
having a national effect, and the Corporation sh&l.l follow those directions.

2 - The Corporation shall inform the Minister of details of its projects
before execlltion and of the progress in execution from. time to time so as to
inform the Council of Ministers. The Minister has the right to express his
point of view to the Corporation regarding the proposed projects and their
execution and in case of difference of opinion between the Minister and the
Corporation in connection with any of the projects or with execution, the
matter will be brought before the Council of Ministers whose decision Will
be final and obligatory upon the Corporation.

3 - Without impinging on section (2) above, the Corporation will submit to
the Minister - for the information of the Council of Ministers - in the
shortest possible time after the closure of each financial year, a report
showing the achievements of the last year, future projects and policy. The
annual report with the report of the auditors will be placed on the table
of the General Assembly.

4 - In light of the Corporation's proposals and on agreement between the
concerned Minister and the Ministerial Committee, the budget of the Corporation
will be decided and put forward to the Council of Ministers for approval.

5 - The Corporation shall have a free hand in the budget which the Government
allots for the execution of its duties without impinging on sections (1) and
(2) above and will not be bound with routine administrative and financial
regulations which rule ordinary Government departments. The Managing Director
of the Corporation shall have a free hand in the budget after its approval
and under the supervision of the Corporation.

6 - DUTIES OF THE CORPORATION:

a) The Corporation shall determine for the Council of Ministers the policy,
ways of rain - land use and development of rural waters, in a pian which
includes the exploitation of those resources on the best technical,
economic and social basis applicable in the country. The Corporation,
through its full executive body, shall undertake geological and hydro­
logical research necessary for water projects and will coordinate such
projects in different ways according to the availability of deep or
surface water.

b) The Corporation will decide the priorities for execution of all land use
projects in rural areas and rural water supply programs and will approve

I \
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such programs according to its approved budget. The Corporation will look
atterand encourage Rural Councils and Provinces to fUlfill such duties
insofar as their financial and technical resources permit, and will have
the right to coordinate such programs with its central program and give
technical and financial aid to Councils when their resources run short.

c) The Corporation shall follow up the standard execution, improvement and
maintenance of natural-resource development projects, which will stem from
the execution of land use and rural water supply projects, and will guard
against the deterioration of resources such as pastures and agricultural
lands, and will also guard against soil destruction and devastation of the
country's tree wealth.

d) The Corporation whenever possible will carry out the necessary research
and surveys.

e) The Corporation shall attend to the formulation of the legislation
necessary for the execution of its responsibilities and shall draw the
necessary by-laws for the organization of its meetings and the running of
its works. It will also establish provincial and central sub-committees
whenever necessary.

f) The Corporation will supervise the production of its executive body and
ensure ccmpetence of the progress of the work.

7 - The Corporation will have a President appointed by the concerned Minister.

8 - The Corporation will have an Executive Body under the COntrol of a
Managing Director appointed by the Council of Ministers according to the
recommendations of the Minister. The Director will be directly responsible
to the Corporation.~eExecutive Body shall be established in accordance
with the attached illustrated diagram.

9 - The Managing Director - by virtue of his position - shall be the Secretary
of the Corporation and the link between it and the Minister.

10 - The Corporation will appoint all its staff by assimilating the existing
concerned units in the different Ministries and departments named in the
enclosed structure; staff will be recruited on secondment whenever necessary.,
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THE EXECUTIVE BODY
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HoE. the Minister of Local Government
H.E. the Minister of Mineral Resources
HoE. the Minist€r of Health
H.E. the Minister of Finance and Economics
H.E. the Minister of Agriculture and Forests
H.E. the Minister of Education

The Ministerial Committee is formed of:

On the top of the Executive Body shall be a Managing Director and a
Deputy Managing Director. The work will then be divided into the following
different departments:

This Committee will be responsible for planning, laying the general
policy and securing the necessary funds to the independent Corporation,
besides the "necessary coordination between the concerned Ministries.

THE MINlSTERIAL COMMITTEE

I. DEPARTMENT OF RURAL WATER

This is the Department which H.E. the Minister of Agriculture and
Forests called for in his memorandum on this matter~'"

This Department will be divided into two divisions as follows:

A. DEEP WATER DIVISION

1. Deep waterssurveys
2. Drilling section
3. Construction of deep water stations
4. Maintenance of deep water stations

. 5.· Transport
60 Work shops

"rf7-: Stares

Since the establishment of this Division will mean the assimilation of
the existing deep water survey 'UIlit from the Department of Geological Survey
there will be the following justifications:

1 - This new Executive Body will be complete, having all the necessary
units within one frame and by so doing conflicting responsibilities between
different departments - which cause a lot of delay for the progress of such
projects - will be avoided.
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2 - As can be observed from the previously mentioned units which
constitute the Deep Water Division - the units are closely related to each
other and cannot be cleaved - they will also be linked to the surface water
section of the Department of Rural Water and both are closely related to
the agricultural survey unit of the Department of Land Use. It will not be
logical to transfer these units to the one unit in the Department of
Geology (i.e., the GSD).

3 - The transfer of this specialized unit connected with deep waters
from the Department of Geology will allow the :qepartment to be more high1,y
devoted to other mineral resource work.

B. $pRFACE WATER DIVISION

1. Surface water surveys
2. Haffir digging and dam machinery
3. Haffir and dam construction
4. Maintenance of haffirs and dams
5. Alternative projects

II. DEPARTMENT. OF LAND USE

Formed of the following divisions:

1. Agricultural surveys and soil conservation section.
2. A new section for soil surveys which does not mean assimilating

the existing soil survey unit in the Ministry of Agriculture
and their duties will neither interfere nor conflict with each
other.

3. Improvement and conservation of pastures section - which means
the transfer of this section from the Ministry of Animal Resources
to the Corporation.

The illustrated drawing enclosed gives the complete body of the Corporation
for ease of reference.



PLANNING COMMITTEE FROM THE GENERAL AND PRIVATE SECTOR
!AND USE AND RURAL WATER CORPORATION

MANAGING DIRECTOR
DEEUTY MANAGING DIRECTOR

RURAL WATER DEPARTMENT lAND USE DEPARTMENT

DEEP WATER DIVISION

1. Deep Water Surveys
2. Drilling Section
3. Construction of Deep Water Stations
4. Maintenance of Deep Water Stations
5. Transport
6. Work Shops
7. Stores

SURFACE WATER DIVISION

1. Surface Water Surveys
2. Haffir Digging and Dam

Machinery
3. Haffir and Dam Construction
4. Maintenance of Haffirs and

Dams
5. Alternative Projects

1. Agricultural Surveys and Soil
Conservation Section

2. A new Section for Soil
·Surveysc.

3. Improvement and Conservation
of Pastures Section
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(Preliminary Organization Chart Prepared by Water Corporation Officials Pursuant
to C.M. Resolution 737)

COUNCIL OF MINISTERS
f------------

MINISTERIAL COMMITTEE

I
MINISTER OF

ANIMAL RESOURCES

I
CORPORATION BOARD CORP. ASST. SECRETARY

,...---------- ADVISORY AND CLERICALMANAGING DIRECTOR
STAFF

I
DEPUTY

MANAGING DIRECTOR

I
I I I I

I
DIRECTOR, WATER I DIRECTOR, ADMIN. I I ASST. DIRECTOR I I DIRECTOR, RURAL I

DEPARTMENT DEPARTMENT OF FINANCE DEVELOPMENT DEPT.

H DRILLING I 1 PROCUREMENTS AND I -I CON~DLLER OF I H
AGRICULTURE, ISTORES ACCOUNT. FORESTS & SOILS

H GEOLOGICAL SURVEY I
rl PERSONNEL I H PASTURE I

H SURFACE WATER I

~ MECHANICAL W/ S I

-l OPEN WELLS I

I I I I IIPROVINCIAL I PROVINCIAL I IPROVINCIAL-I I, PROVINCIAL /' / PROVINCIAL I
MANAGER MANAGl:R MANAGER ,.' MANAGER MANAGER

KHARTOUM KORDOFAN KASSALA DARFUR BLUE NILE
AND OTHER ,

PROVINCES H GROUND WATER I )
) WITH GEOLOGISTS

H SURFACE WATER I )

~ MECHANICAL W/ S I

f-j RURAL DEV. I, DIFFERENT SPECIALISTS

~ ADM. SERVICES I
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PROJECTED GROUNDWATER SUPPLY AND DEMAND
IN THE PROJECT AREA.

The total estimated project area demand for water in 1970, the tenth y~ar

of drilling operations under the 200 wells per year progr~is about 50.92
billion gallons per year (BGY). This includes present rural population projected
at an annual increase rate of 2.8% and present estimated livestock levels
projected at an overall net increase of 1% annually. At these rates, about
42.81 BGY will be required for livestock (based on actual field trials in the
project area, as reported by HDR) and about 8.12 BGY for humans, based upon
per capita consumption of two gallons per day.

With deep well production at 200 wells per year and production of shallow
wells, hafirs and dams at planned rates of increase, the supply of water in the
project area in 1979, including natural supplies, should amount to 50.74 BGY
just about enough to meet the projected demand of animals and h~ns at two
gallons per person per day. The projected deep well production in 1979 is
17.16 BGY, about 34% of the total rural water supply, ccmpared with 5.08 BGY in
1965 (20% of available supply).

If the proposed levels of supply can be reached, an important advance in
rural water supply will be achieved. Present human water consumption in the
project area averages well below two gallons per person per day -- as low as
1/2 gallon per person daily in certain of the project areas. In contrast, the
World Health Organization has established four gallons per person daily as the
world minimum standard to meet basic human needs. The present proposal should
make it possible to reach the level of two full gallons per person daily in the
project areas by 1979, as well as meet the water needs of an estimated 31.1
million head of livestock.

By the end of 1984, the 15th year of drilling, it is estimated that supply
will reach 61.30 BGY and meet for the first time combined human and animal
drinking water demand, with human demand calculated on the bas~s of four gallons
per person per day.

The tables on the following pages provide statistical data on projected
groundwater supplies and demand, and human and livestock population projections.
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RURAL WATER AVAIIABILITY (Billions of Gallons)

Dry Season Rainy Sea$on
Year Hafirs, Shallow ,Deep. (Natural Source~)

Total
Dams Wells . Wells.

1965 1.734* 1.600* 5.078* 16.110 24.522
j 1966 1.936 2.320 5.378 . 16.340 25.974

1967 2.044 2.555 5.678 16.570 26.847
1968 2.234 2.794 6.208 16.810 28.046
1969 2.586' 3.232 7.183 17.050 30.051
1970 2.937 3.671 8.158 17.270 32.036
1971 3.297 4.121 9.158 17.520 34.086
1972 3.657 4.571 10.158 17 .. 770 36.156
1973 4.017 5.021 11.158 18.020 38.216
1974 4.377 5.471 12.158 18.290 40.296
1975 4.737 5.921 13.158 18.560 42.376
1976 5.097 6.371 14.158 18.830 44.456
1977 5.457 6.821 15.158 19.110 46.546
1978 5.817 7.271 16.158 19.390 48.636 .
1919 . 6.177 7.721 17.158 19.680 50.736

*Based on Henningson, Durham and Richardson, Evaluation of Water
Development Loan Application, May, 1966, pp. 11-2, 11-3.
NOTE: Deep wells provide 55% of Dry Season Availability.

Hafirs, dams provide 200/0 of Dry Season Availability.
Shallow wells provide 25% of Dry Season Availability.

---------------------------------------------------------------------'------~-~------~-------

RURAL WATER DEMAND (Billions of Gallons)

Year Animal Humans Total* Total**

1963 36.59 10.43 47.02 41.80
1964 36.96 10.72 47.68 42.32
1965 37.33 11.00 48.33 42.83
1966 37.70 11.33 49.03 43.36
1967 38.08 11.64 49.72 43.90
1968 38.46 11.97 50.43 44.45
1969 38.85 12.30 51.15 45.00
1970 39.15 12.65 51.80 45.48
1971 39.54 13.01 52.55 46.05
1972 39.94 13.37 53.31 46.63
1973 40.33 13.73 54.06 47.20
1974 40.74 14.13 54.87 47.80
1975 41.14 14.53 55.67 48.40
1976 41.55 14.93 56.48 49.02
1977 41.97 15.35 57.32 49.65
1978 42.39 15.78 58.17 50.28
1979 42.81 16.23 59.04 50.92
* Based on 4 gallons per person daily.

** Based on 2 gallons per person daily.



HUMAN WATER DEMAND - PRESENT AND PROJECTED

10.43
10.72
11.00
11.33
11.64
11.97
12.30
12.65
13.01
13.37
13.73
14.13
14.53
14.93
15.35
15.78
16.23

At 4 Gallons
Per Person Daily

5.22
5.36
5.50
5.62
5.82
5.98
6.15
6.32
6.50
6.68
6.87
7.07
7.26
7.46
7.67
7.89
8.12

At 2 Gallons
Per Person Dail

Billions of Gallons
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7,144
7,343
7,549
7,760
7,977
8,199
8,429
8,665
8,909
9,160
9,417
9,680
9,951

10,229
10,516
10,810
11,.114

Population projection at 2.3% estimated
annual increase.

NOTE:

Year

1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975,
1976
1977
1978
1979
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ANIMAL WATER DEMAND - PRESENT AND PROJECTED
(Billions of Gallons)

Year Camels* Cattle* Sheep* Goats* Total

1963 3.120 24.940 4.760 3.770 36.590
1964 3.151 25.192 4.811 3.808 36.962
1965 3.182 25.444 4.859 3.846 37.331
1966 3.215 25.698' . 4.907 3.884 37·704
1967 3.246 25.956 4.956 3.923 . 38.081
1968 3.279 26.216 5.005 3.962 38.462
1969· 3.312 26.477 5.056 4.002 38,847
1970 3.345 26.657 5.106 4.042 . 39.150
197i .. 3.377 26.923 5.157 4.082 39.539 .
1972 3.412 27.192 5.209 4.123 39.936
1973 3.446 27.463 5.261 4.164 40 f 334
1974 3.480 27.737 5.314 4.206 ~0.737
1975 3.515 28.014 5.367 4.248 41.144
1976 3.550 28.293 5.421 4.290 41.554
1977 3.586 28.575 5.476 4.333 41.970
1978 3.622 28.860 5.531 4.376 42~3e9
1979 3.658 29.148 5.586 4.420 42.812

* Average Annual Consumption:
Camels - 1,560 gallons/year
Cattle - 2,740 gallons/year
Sheep and Goats - 550 gallons/year

--------------------------------------------------------------------~~-~--~~--~---------------

ANIMAL POPUIATIQN (PROJECT AREA) (Thousand~)
Year Camels Cattle Sheep Goats

1964 2,020 9,~94 8,747 6,923
1965 2,040 9,286 8,834 6,992

'., 1966 2,061 9,379 8,922 7,062"

1967 2,081 9,473 9,011 7,133
1968 2,102 9,568 9,101 7,204
1969 2,123 9,663 9,192 7,276
1970 2,144 9,729 9,284 7,349
1971 2,165 9,826 9,377 7,422
1972 2,187 9,924 9,471 7.496
1973 2,209 10,023 9,566 7,571
1974 2,231 10,123 9,662 7,647
1975 2,253 10,224 9,759 7,723
1976 2,276 10,326 9,857 7,800
1977 2,299 10,429 9,956 7,878
1978 2,322 10,533 10,056 7,957
1979 2,345 10,638 10,157 8;037

NarE: Average annual net livestock
increase of 1% assumed.
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I I SUDAN - GROUNDWATER DEVEWFMENT

i !
j Calculation of Livestock Benefit§
j (Prepared by HDR)
'~

I I
~~

I VALUE OF GRAZING BENEFITS DUE TO BETTER AREA UTILIZATION (I=,)
1 I
l
I [Year 1 2 3 4 5 6 7 8 9 ...0 11 12 13 14 15 TOTAL

1, 1 ·7 ·7I
l

I 2 .7 2.1 2~8'!" .
!
j
'ii
,j

! 1.4 4.2'~ ·3· ·7 2.1 '.

:j
.!

4 1.4 4.9} ·7 2.1 ·7,.
I
'I

1.4 5.6~ 5 .7 2.1 .7 ·7
1
;1 6 ·7 2.1 1.4 ·7 ·7 .7 6.31 I

I i

'! 7 .7 2.1 1.4 .7 .7 .7 ·7 I ;t.0
j

t 8 .7 2.1 1.4 ·7 .7 ·7 .7 ·7 7·7i

1,
9 ·7 2.1 1.9- .7 ·7 .7 ·7 .7 ·7 8.4

!
1.~

I
10 .7 2.1 ·7 .7 ·7 .7 .7 .7 .7 9.1

11 .7 2.11 1.!t .7 .7 .7 ·7 ·7 .7 ·7 ·7 9.8

12 ·7 2 .l.~ 1.!+ .7 .7 ·7 .7 .7 ·7 ·7 .7 .7 10·5'1
,

I I

I 13 .7 2.1 1.!+ ·7 ·7 ·7 ·7 .7 .7 .7 ·7 ·7 .7 11.2
1 ,

1.4\.'1 14 \.7 2.1 ·7 .7 .7 ·7 ·7 ·7 .7 ·7 ·7 ·7 ·7 11.9!
J

i

1.7
! I~

I 15 2.1 1.4 1 .7 .7 ·7 ·7 ·7 ·7 ·7 ·7 ·7 ·7 ·7 .7 12.6
I i LSI TOTAL1I

8.4 6.3 5.6 4.9 4.2 2.8 .4 112.7. '-'i ' It::~ ,,1Q •5 29.~ 18.2 7·7 7·0 3·5 2.1 0.7;

.~ NOTE: As discussed on page 9 of the loan paper, one square mile of grazing area utili ~d

~ to only 65% of its potential yields bS 45 annually in net oenefits from animal
j grazing, or f,S 0.7 for each percentage point. It is assumed that as a result of
;! adequate \later supply the utilization of the area will increase over the l5-year
I period as follows:

-,

j
Year 1 66% 4 72 7 75 10 78 13 81i - - - - -

2 - 69 5 - 73 8 - 76 11 - 79 14 - 82, 3 - 71 6 - 74 9 - 77 12 - 80 15 - 83
;
1 The more rapid rate of increase initially is based on the belief that herdsmen.,
1 will take greatest advantage of opportunities afforded in the early years.I
'~

j

if
]
'I



Calculatioa af Livest.ock Benefits - Cant ' r;.

(Prepared by HDR)

>
:2

I\)

o
I-')

!--.;;
I

I
i

en 28.2.0 39.10 438-5/~

50 28.45 40.35 5044

50 28.80 ul.)~O 5L"T5
LS 283.86 LS 396.56 LS~9.4u0

57.60

lj ~:5.()0 .J.. L .C-.V

lu . 42...00 11.90
, r:: 45.00 12.60.L.I

Value of Benefits
.•

!

Year Value of Benefits Due to Better Area Utilization Due to Higher Mkt. Prj . .;s for Better Combined
Per Sq Mile Value Without Quality Improvements

"
Quality Cattl":! Grazing Benefits ,,

Existing I Added By Better r Total Percent Increase Value of Benefits Per Per Water i-- in Value Due to Sq t;lileArea Utilization ! Due to Better Yard--i Better C;uali"'y guallty I

l ! I I
I

IS IS ! LS
, % IS IS,- I - - - - ( j

I ,
1 45.00 0.70 I 45.70 j 5 2.49 3·19 399 I

I I

2 45.00 2.80 ~ 47.80 10 4.78 7.58 948-

3 45.00 4.20 49.20 I 15 7.68 11.88 1485
i

4 45.00 4.90 49.90 20 9.98 14.88 1860

5 _ 45.00 5J50 50.60 25 12.65 18.25 ! 2281, i

f

I f ,

I .
6 45.00 6.30 51.30 30 ~5·39

. ~ 21.69 C)7-' I

I
'- , --

I

!
..

j I

.~
I

45.00
.

7.00 18.20 I f7 ; 35 25.20 32-90
I

·f

I
I,

8 45.00 , 7.70 . I 52.70 40 21.08 28.78 3597 "I.
I : I

9 45.00 8.40 53.40 45 24.03 32.43 3934 j
~ ,

45.00 54.10 36.15
:

4519 I10 9·10 50 27.05 i
11 45.00 I 9.80 54.80 50 27.40 37. 20 / 4650 i,

.1
1

12 45.00 10.50 55·50 50 27.78 38.28 I 4785
j !
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(prepared by HOR)

rAND UTILIZATION AND NET VALUE OF OUTPUT
IN PREDOMINANTLY AGRICULTURAL AREAS WITHOUT
ADEQUATE POTABLE WATER SUPPLY IN THE SUDAN

NET VALUE OF
LOCATION AREA POPULATION OUTPUT (b)-.....-

Total Sown Number of Feo.dans Sown Per
Area Province S9' Miles Feddans Families by Family Total Feddan

Ghibeisha Darfur . 100 2,800 160 19 11,040 3.9

Tamad Debeish Darfur 100 3,400 200 17 20,050 5·9

Abu Reida Kordofan 300 79,000 875 85 423,500 5.4

El Ganenna Kordofan 700 26,200 340 85 ;1..54,680 5·9

Al Gellerig Kordofan 500 77,000 700 110 622,000 8.1

Kradis Kassala N.A. ' 7,200 100 72 39,380 5.5

Qoz Beima Darfur 100 1,100 60 18 5,680 5.2

Daein Darfur 2,500 7,000 900 8 36,300 5.2

Lunia Darfur 100 1,800 160 12 9,540 5.3

KB.ringu Darfur 100 2,800 200 14 12 ,400 4.4
Y Y

Umm Kha.,hnein Kordofan 500 10,000 1,],00 63 420,000 6.0

Urgud Mararit Darfur 200 3,200 160 20 24,700 7.7

Hagi1a Darfur 100 500 100 5 2,350 4.7

Arayis Darfur 100 900 100 9 3,470 3.9

Katont0 Darfur 100 900 200 5 4,800 5·3
18 Median LS 5.3 Medi~

~Includes income from 11,000 feddans of gum arabic

Source: Land Inventory Reports on File on the Department of Land Use and Rural
Water Development, Khartoum.
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TABLE 3

SUDAN - GROUNDWATER DEVELOPMENT
Calculation of ricultural Benefits

pIlepared by HDR

FEDDANS CULTIVATED
PER FAMILY NET VALUE OF ADDED OUTPUT (:bS)

---_.~-

Value Added, Families Valued Added Value Added
Year Total Subsistence Market Per Family Per Sq. KIn. Per Sq. KIn. E.er Watery:ard,

1 19 18 1 10.0 1.5 15.0 1500

2 21 18 3 30.0 1.5 45.0 4500

3 23(' 18 5 50.0 1.5 75.0 7500

4 25 18 7 70.0 1.6 112.0 11,.200

5 26 18 8 80.0 1.6 128.0 12,800

6 27 18 9 90.0 1.6 144.0 14,400

7 28 18 10 100.0 1.7 170.0 17,000

8 29 18 11 110.0 1.7 187.0 18,700

9 30 18 12 120.0 1.7 204.0 20,400

10 31 18 13 130.0 1.8 234.0 23,400

11 32 18 14 140.0 1.8 252.0 25,200

12 33 18 15 150.0 1.9 285.0 28-,500

13 34 18 16 160.0 1.9 304.0 30,400

14 35 18 17 170.0 2.0 340.0 34,000

15 36 18 18 180.0 2.0 360.0 36,000

TOTAL LS 285,500
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SUDAN - GROUNDWATER DEVELOPMENT
Calculation of Combined Benefits IN ±IS---

Grazing Agricultura.1 Distribution Benefits
Benefits Benefits Savings for all (45)

"Composite" "Composi te" "Composite II water yards
Factor Factor Factor Total built in

;Year Total Value* Total Value* Total Va1ue* B,f,D*r. one year.- A B C D E F G H-
1 399 180 1,500 825 5,475 3,011 4,016 180,720

2 - 948 427 4,500 2,475 5,475 3,01l 5,913 266,085

3 1,485 668 7,500 4,125 5,475 3,01l 7,804 351,180

4" 1,860 837 11,200 6,160 5,4'75 3,01l 10,008 450,360

5 2,281 1,026 12,800 7,040 5,475 3,01l 1l,077 498,465

6 2,7ll 1,220 14,400 7,920 5,475 3,01l . 12,151 546,795

7 3,190 1,436 17,000 9,350 5,475 3,011 13,797 620,865

8 3,597 1,619 18,700 10,825 5,475 3,01l 15,455 695,475

9 3,934 1,770 20,400 1l,220 5,475 3,01l 16,001 720,045

10 4,519 2,034 23,400 12,870 5,475 3,01l 17,905 805,725

II 4,650 2,093 25,200 13,860 5,475 3,011 18,964 853,380

;12 4,785 2,153 28,500 15,675 5,475 3,Oll 20,839 937,755

,13 4,888 2,200 30,400 16,720 5,475 3,01l 21,931 986,895

14 5,044 2,270 34,000 18,700 5,475 3,01l 23,981 1,079,145

,15 . 5,175 2,329 36,000 19,800 5,475 3,01l 25,140 1,131,300

18 49,466 ;t'MJ~ LS 82,125 LS 224,982 !.S,10,124,190. ..,...... , .
($647,950) ($29,157,700)

* 45 percent of all water .yards with boreholes drilled with contraet equipnent will
be in a primarily grazing area and 55 percent in a primarily agricultural area.
Since distribution savings will occur o~ in agricultural areas, "composite"
factor of 55 percent is used
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Table 5

SUDAN - GROUNDWATER DEVELOPMENr

Present Worth of Project Benefits and Costs

PresentWortJi Total Costs Present Worth
Cumulative Total of Benefits Including of Costs

Number of "," Benefits Discounted fJ1" Maintenance Discounted fJ1"
Year Waterrarcls (J.q) (J.q) (i) .. <.)

0 - - 4t590t380 4t590t380
1 45 180t720 170t491 3t410tl00 3t217t075
2 90 446 t805 397t655 I t974 t060 I t756t897
3 135 797t985 670t003 2tll0t140 I t771t714
4 180 I t248t345 988t805 2t246 t210 1,779,207
5 225 1,746,810 1,305,318 2,382,300 I t780,193
6 270 2,293,605 I t616,900 2,518,380 1,775,357
7 315 2,914,470 1,938,289 2,654,460 1,765 t367
8 360 3,609,945 2t264,923 2,790,540 1,750,818
9 415 4,329t990 2, 562t912 2t926t620 1,732,261

10 450 5,135 t715 2t867,752 3t062,700 I t710,193
11 495 5,989,<>95 3,154.977 3,198,780 1,685,076
12 540 6t926 t850 3,442t430 3,334,860 1,657,322
13 585 7t913,745 3,710t272 3,470t940 1,627t312
14 630 8,992t890 3,977t555 3,607,020 1,595,385
15 675 10,124,190 4,224 t470 / 2,041,928 852,025-"
16 630 9,943,470 3,914,313 I t905,l20 749,943
17 585 9,677t385 3,593,832 1,769,040 656,958
18 540 9,326,205 3t267,3il I t632t960 572,096
19 495 8,875,845 2,933,582 1,496,880 494t738
20 450 8,377,380 2,612,101 1,360,800 424,303
21 415 7,830t585 2,303,406 I t224,720 360,258
22 360 7,209,720 2tOOO;733 1,088,640 302,103
23 315 6,514,245 1,705,410 952,560 249,377
24 270 5,794,200 1,431t040 816,480 201t652
25 225 4, 988t475 1,162,305 680t400 158,532

~

26 180 4,135,095 908 t935 544t320 119,647
27 135 3,197,340 663,023 408t 240 84,656
28 90 2t210t445 432,429 272,160 53t243
29 45 1,131,300 208,788 136,080 25,114

];,S 151,862,850 .J.q 60,430,020
,

$437, 365 tooB $174t038,457 $60,607,818 135,499,202
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TABLE 6

SUDAN - GROUNDWATER DEVELOPMENT

Present Worth at 35%

3510 Total Present Worth Total Present Worth
Discount Benefits of Benefits Costs of Costs

Year Factor (bS) (bS) ---ill- ($)

0 4,590,380 4,590,380

I 1 .740740 180,720 133,866 3,410,100 2,525,997
2 .548696 446,805 245,160 1,974,060 1,083,159
3 .406442 797,985 324,335 2,110,140 857,650
4 .301068 1,248,345 375,837 2,246,210 676,261
5 .223013 1,746,810 389,561 2,382,300 531,284
6 .165195 2,293,605 378,892 2,518,380 416,024
7 .122366 2,914,470 356,632 2,654,460 324,816
8 .090642 3,609,945 327,213 2,790,540 252,940
9 .067142 4,329,990 290,724 2,926,620 196,499

10 .049735 5,135,715 255,424 3,062,700 152,323
11 .036841 5,989,095 220,644 3,.198,780 .117,846
12 .027289 6,926,850 189,027 3,334,860 91,005
13 .020214 7,913,745 159,968 3,470,940 70,162
14 .014973 8,992,890 .134,651 3,607,020 54,008
15 .011091 10,124,190 112,287 2,041,928 22,647
16 .008216 9,943,470 81,696 1,905,120 15,652
17 .006086 9,677,385 58,896 1,769,040 10,766
18 .004508 9,326,205 42,043 1,632,960 7,361
19 .003339 8,875,845 29,636 1,496,880 4,998

. 20 .002473 8,377,380 20,717 1,360,800 3,365

LS 4,127,209 $12,005,143

" ($11,886,361)

"
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ENGINEERING ANALYSIS

Rural Water Development Project in Sudan

Project Objectives: The objectives of the project are to ~prove the
general welfare of the main concentration of human and animal population
of Sudan by providing: (a) sufficient water to meet the basic needs
for the development of rural conmunities; (b) stabilization of nomadic
tribes; and (c) improvement of health and education, all of which
should result in producing economic benefits through its effect on
output and costs.

Project Description: The overall project area is the central belt of
Sudan ~ng genera.l.l.1' between latitudes 10 degrees and 16 degrees north,
and. between 22 degress and 36 degrees west of the Greenwich meridian
plus the Red Sea hills area. More specifically, the areas to be covered
under the loan shall. be l1mited to sections, agreed to by the GOT and
consulting engineer, which shall meet the objectives of the project and
provide the greatest economic returns for Sudan.

The 'Work to be accanplished under l'hases I and II 'fathin the above
described area sections and the regional headquarters shall consist of:
(1) conducting a limited hydrogeological study in sufficient detail to
lay out eo program for the siting of wells; (2) designing and drilling
approx*tely 180 production wells at 90 water Yard locations; (3) pro­
viding technical assbtance to the GOB in the establishment and
management of the newly formed Rural Water and Development Corporation;
(4) providing on-the-job and classroom training for Sudanese drilling
crews; (5) procuring drill rigs and supporting equipnent needed to
carry- out the drilling of wells for this program and future water
development requirements; and (6) procuring pumps, tanks, pipes,
f'encing, etc. needed to equip and construct 90 water yards.

studies: Groundwater studies of local problems have been carried out
since 1905. However, most of' the groundwater data concerning the
Sudan appeared in short unpublished reports by members of the Sudan
Geological. Survey. It was not until the 1930's that the first reports
describing occurrence of' groundwater in Western Sudan were published
by Grabham (1934) • Since then many published and unpublished reports
were written. However, one of the f'irst published reports on a pro­
posed program of' groundwater studies was prepared by H.A. Waite (USGS)
in 1955. Most of the reconmendations of this report have been carried
out and published by the Sudan Geological Survey in July 1964 entitled
"Groundwater Geology of Kordofan Province" (Bulletin #14). This
report includes a cOllpilati,on of' data on selected drilled and dug wells
in the province of' Kordof'an.
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The firm of Henningson, Durham and Richardson o-r QIaha~ Nebraska, were
emp10yed by AID/W to conduct an evaluation ·of the water developnent
program in the Sudan as a basis of a loan application. This report
was submitted in May, 1966, and has been, to sane extent~ used as the
basis of this loan paper, supplemented by a physical investigation of
the condition of the drilling equipnent establishment of the operating
cOrPOration, availability of personnel, etc., made in November 1966 by
an Am/W team.

Technical @!lYsis: Although. the overall project covers an area of about
one million square ldlcmeters, only' about six hundred thousand square
ltiIaneters can be considered as present or possible area for developnent.
St!dies on these areas were made with SPecial consideration based upon
availability of groundwater, general tht:tst of the areall human and
an1mal population density, agricultural ~otentialll geological infor­
mation available, and availability of surface water supply. It has
been stated in the HDR report that dams and hafirs will provide
water to about 2fJ/o and shallow wells to about 2'710 of the area for
developnent exclusive of the rainy season supplies. This leaves about
one-third of the overall project area to be served by deep wells at
water yards (See Exhibit 1). It is estimated that it will require a
dr:f 1] iug program for about 10 years to provide water yards to serve the
selected areas, provided the technical assistance ll training and procure­
ment of 4rilling rigs is made available under this loan to upgrade the
GO! ability to develop 200 wells per year. The drilling of wells under
the loan, over a two-season period, will etf'ectively serve about one-tenth
of the area to be assigned to deep wells.

Geological studies in the Sudan indicate the presence of both water­
bearing and non-water bearing formations. !he perennial ground water
supplle., are found chiefly in the hydrologic units in the Nubian and
umm Ru.wll'ba strata of which the sandstone and conglanerate beds form the
principal aquifers and has been withdrawn at about 1250 U.S. gallons
per hour per well. Generally water fran the Nubian aquifers· is
satisfactory for most uses and of better quality than that obtained
fran the lDm BuYaba aquifers. ~ sparse well data information is
available· for, the water bearing properties of the basement rocks
throughout the central part (North to South) of Kordofan province,
Kassala proyinee and the eastern portion of Darf'ur province. These
areas are considered as of major concern in the present program of
''Water for Thirst." Of the numerous wells in Kordofan that penetrate
basement rocks, relatively few provide water in sufficient quantity
for the miniDmm requirements of dcmestic and stock use. Many wells are
either dry part of the~ear or provide so little water that they are
event'U&l.ly abandoned. 'litho. the basement rocks are virtua.l.ly
impermeable, water occurs loce.J.ly in the weatb::!tel' and crevised zones.
Where the weathered and crevised rocks underlie areas having low average
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annual precipitation, the seasonal replenishment ts not always sufficient
to sustain wells yielding perennial supplies. On the other hand, in
topographic lows where withdrawals have remained moderate, dug wells
continue to yield amply fran weathered basement rocks. In areas
having comparatively bigh average annual rainfall, the weathered rocks
yield moderate supplies of water to wells throughout the" ryear.

;~;~nvestigationsfor water are still in the early stages of
deve10pnent in the Sudan because of the vast areas which have not
been significantly explored as well as the lack of sufficiently trained
personnel and equipnent needed to perform such investigations. However
a well drilling program will yield profitable geological and hydrogeolo­
gical information. Such information coupled with collecting and cem­
piling of all available geological and hydrogeological information
should be of assistance in expediting the discovery of seme additional
productive aquifers. Due to the absence of sufficient qualified
personnel, limited equipment and the lack of a coordinated program,
it is imperative that the new COrPOration set-up and maintain a
system of adequate and canp1ete records properly cross referenced
and categorized. These records should not be limited to only hYdro­
geological information but should also contain data relative to
drilling, equipnent, costs, personnel, transportation difficulties
and other related items. Because of the sparsity of subsurface
information, the available geological and hydrogeological maps can
serve only as a general guide in exploration and drilling for new or
additional ground water supplies.

The mean annual rainfall ranges from less than four inches in the
north to more than 31 inches in the south. Rain generally falls in high
intensity storms of short duration between July and September in
the north and between April and October in the south. The mean
annual air temperature is 80 degrees F with temperature extremes
of 50 degrees F to 115 degrees F camnon to most areas. The mean
relative humidity r~es from a low of about 21 per cent in the dry
season to an average of 75 per cent during the rainy season. The
prevailing winds in the winter are from the north while during the
rainy season they are frem the :,outhwest.

The Sudanese Government lacks the managerial, administrative and technical
personnel necessary to launch and carry out a water deve10pnent program
of any large magnitude. All technical and administrative resources
of the GOS are utilized in carrying out their responsibilities in
connection with the present program of water exploration and development.
The GOO lacks qualified drillers, mechanics and supervisory personnel
as well as an adequate number of hydrogeo10gists to make full use of
all available equipment plus the equipment being procured under the
Swedish 1,an. In spite of these handicaps, it is better that the GOS
continue with their drilling program (about 60 wells per year) to help

0 ..
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alleviate sane of the pressing demands for water until a training
program for management, OPeration and up-to-date drilling methods can
be carried out, at which time the personnel wouJ.d be capable of using
lighter mobile rotary equipnent to produce efficient production wells.

The progr8Dllling for the execution of the deep well drilling operations
has been hempered b;y lack of timely decisions, limited budgets and
technical know-how, in carrying out an efficient program. Much time
is lost in moving, rigging up, maintenance and repair and other down­
time· activities, such as limiting rotary drilling to the two eight-hour
shirts and the percussion drilling to one twelve-hour shift. Transport
of the materials, drilling equipnent and supplies fran the working bases
to the drilling sites and fran lite to site constitutes a loss of up
to 65 per cent of the working season. Managerial and technical assist­
ance to the GOO is considered of prime importance to the proper
scheduling as well as to reducing the overall time and cost in carrying
out a drilling program.

The headquarters personnel in Khartoum determine the location of the
well sites including the drilling depths of the wells and the determination.
ot the aquifers. The drillers follow the headquarters v pre-determined
instructions in drilling the wells because of their lack of know-how
in design. These instructions do not always conform to actual field
conditions; hence, same slotted pipe sc~eens are not installed in the
well to obtain the maximum advantage of the aquifers. The development
of the wells consist of cleaning them out by pumping for 72 hours using a
1200 om piston type pump. Although the wells can produce a quantity
of water to the limit of the pump, such wells are not properly designed,
developed or tested to determine the capacity of the well. It is a rare
occasion if a hydrogeologist visits the drilling operations and the
regional supervisory personnel only visit each drill unit about once
a season due to lack of adequate transportation and communication
facilities. Hence, it is necessary to provide training in the proper
design and latest methods of drilling and developing wells and to provide
training for the supervision and maintenance of such wells.

Attached as Exhibit 2 is a complete list of all the presently available
rigs being assigned to the Corporation to carry out the GOB drilling
program. Although the equipnent is operable and maintained in fair
to good cond1tion, the drilling program is delayed due to the late
delivery of replacement parts. In most instances the parts are received ~

at the close of the rainy season instead of at the beginning thus causing
delays in the program operation. The Ballerini rotary rigs, although
good drilling rigs, are too cumbersome to rig up and down and to trans-
port fran site to site. The percussion rigs, the majority of which are
twenty years old, are about one-third as effective as the rotary rigs.
The Swedish loan has provided for the procurement of three new rotary
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drill rigs and the necessary support equipnent (trucks, etc.) needed to
support the additional three rigs. Additional support equipnent is
also being procured to proVide for the replacement of the worn out
transport equipnent. It is intended that the A.I.D. proposed loan will
provide for the procurement of six additional light mobile rotary
rigs plus the supporting equipment to permit a U.S. contractor to drill
wells for the two seasons and then relinquish custody of the equipment to
the Corporation to continue the program.

In purchasing these additional rigs from the U.S., the difficult trBns­
port problem must be borne in mind so that the design and selection~can

be geared to an overall SP.fed-up in transporting from site to site as
well as being capable of drilling to depths (300 8 to 1250') that will
be normally encountered. The same consideration must be employed in the
procurement of all the support equipment to achieve the maximum mobility
and communication in carrying out the drilling program.

The Corporation states that they have six qualified Sudanese drillers,
23 assistant drillers and about 40 head rigmen who direct and operate
four rotary rigs and twelve percussion rigs which are under their juris­
diction. During the 66-67 season, they are assigning 12 of the
assistant percussion drillers to the rotary rigs for training in rotary
drilling so they will have sane canpetence to operate the three rotary
~~4\,j.ng procured under the, Swedish loan. The above personnel have
operated the rotary rigs on a two eight-hour shift basis and the per­
cussion rigs on one twelve hour shift basis. To obtain efficiency from
their drilling equipment and the resultant wells, it is necessary to
establish a well drilling training program to\'update the knowledge of their
present crews and to provide an adequate number of drilling personnel to
obtain the maximum efficiency hom their existing equipnent as well as
providing qualified drilling crets to operate any newly adquired equipnent.

jili.

The Corporation states~that they presently have two hydrogeologists
assigned to them and anticipate the transfer of' two additional hydro­
geologist and two geologists fran the Geological Survey Department.
One bydrogeologist is studying in the U.S. and should be assigned in
March 1967 to the Corporation. A1though these geologists will be
adequate to meet the present program needs, the Corporation must
provide now for additional geologists for the future expanded water
developnent program.

The Corporation will undertake all the duties of the Land Use and
Rural Water Department which are related to the development of rural
water and its affect on land, cattle and humans. The personnel
present4r assigned to WBitD will be assigned to the new Corporation
to carry out the water related assignments. An on-the-job training
program in land use, range management and social problems should be
fostered in conjunction with the water development program in order to
reap the maximum econemic benefits.
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The present LURWD has been erecting water yards at producing well
sites. After the wells are proven, the yards are prograzmned for
erection the following year. Each yard consists of two inter­
connected producing wells about 1000 feet apart. Each well is
enclosed in a 50 meter by 50 meter fenced compound. One compound
contains three houses for the guard, clerk and pump attendant
while the other contains the 10,000 gallon water tank animal
troughs, dispensing taps for humans and the guard house. The
water yards are located where the greatest need is determined based
upon such factors as availability of ground water, animal and human
population, land use, etc. At present a water yard services an

,areAf''' of about 400 square kilcmeters. The present program will
reduce this area to 200 square kilcmeters. Meters are installed at
these yards and water is sold in the provinces of Kardofan and
Khartoum and the northern parts of Darfur and KassaJ.a. Water at
present is free in the Blue Nile Province and southern parts of
Darfur and Kassala. The present water rates are 2 millimes per
4 gallons for humans, 8 millimes per camel, 4 millimes per cattle
and 2 millimes per sheep or goat.

The estimates of costs for U.S. Management Services, U.S. Engineering
Services and the services of a U.S. construction firm to procure
cClDlllodities, drill wells and erect water yards is found in Annex D.

Proposed Implementation of the Project: This project is needed to
intensity the developnent of ground water sources in the Central
Belt (Savannah and Steppe) of the Sudan to increase the availability
of water to the }oural population in sufficient quantity to approach
the minimum WHO world standard of four gallons per capita as a goal.
The availability of water sources is also needed to assist the GOS
in settling the naDad.ic tribes on econcmical.ly permanent agricultural
or cattle raiBing farms and to provide them with educational and
hea1th facilities in the rural. areas. There is danger that an
accelerated rural water developnent program of large magnitude
unrelated to land capabilities and proper method of land utilization
could adversely affect natural resources by overstocking of grass­
lands and overcropping of arable land with resultant erosion, soil
depletion and sand movement. Sound planning must be employed to
assure that short-term expediency is not permitted to take precedence
over long-term developnent needs.

In order to carr,y out sound planning for the objectives of the project,
the loan funds should be made available to the GOS to employ the
following U.S. services:
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Phase I

1. Provide financing for a Management Consulting firm to advise in the
establisbment of the organizational structure of the Rural Water Deve­
lopnent Corporation. This firm will advise on the management, fiscal,
personnel, budgeting, program planning, warehousing, mechanical shops
and other procedural matters. This firm shall also possess competence
in developing a long range program in hydrogeology and geophysics,· all
of which is related to water resources development. Competence will
also be required to assist the Corporation in the supporting fields of
activity such as land use, soilS stUdies, range management and sociology
to the extent that it is required to carry out the long range water
development program. In addition, long range training programs should
be established.

2. Provide financing for a Consulting Engineering firm to make a
limited hydrogeological investigation in conjunction with the fields
of activity covering land use, soils, r ...~;x.-nagement, and social
problems to locate the most econanical water points to be developed.
Prepare a drilling program and specifications for the design of the
wells and water yards. Also prepare the bid documents for the drilling
construction contract and as~ist the Corporation in the analysis and
award of the drilling contract. Performance specifications for the
procurement of drilling rigs and supporting equipnent will be included
as a part of the drilling contract. In addition the Engineering firm

. shall also procure electric logging, geophysical and laboratory equipnent
and possibly the services of aerial photo interpreters or other necessary
consulting services. A driller training program should be established
shortly af'ter the arrival of the Engineering firm. Basic facilities
are available for the training of 30 to 50 trainees at the Wad. El
Magboul training center near Khartoum North.

Phase II

.After bids are received under Phase I, AoIoDo would consider a separate
loan to assist in financing (1) the engineering supervision of the
drilling contractor and installation of pumps and water yards; (2) the
procurement of drilling rigs and supporting equipnent, and for the
drilling .... developnent of the wells and construction of water yards.
over a two-year period. The drilling contractor shall also be required
to train Sudanese in the proper operation and maintenance of all
equipnent and the latest methods in drilling and developing wells.
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Exhibit 1

SUDAN RGEAlb liJ\'TER DFiVELOPl-reN~r PROJECT

1,000,000 Sq. Krn.
-400,000 " "
600,000 " "

(25%) -150,000 " "
(2~) -120,000 " "

330,000 rr "

Project Area about
Estimated Non-Productive Area (Fig l-HDR) about
Estimated Deve1.opment Area (Fig l-HDR)
Development Area to be Supplied by Shallow Wells
Development Area to be Supplied by Hafirs & Dams
Development Area to be Supplied by Deep Wells

Presently One Water Yard Services 400 Square KIn.
Ultimately One Water Yard to Service 100 Square Kin.
Present Recommendation - One Water Yard to Service

200 Square Km.
Hence Number of Water Yards Required (330,000t200)
Hence Total Number of Wells (2 per yard) required
Number Drilled Through 1965
Number Wells Drilled by GOS (1965-1966)
Estimated Number Being Drilled by GOS (1966-1967)

Remaining Wells to be Drilled

Estimated Number Wells to be Drilled by GOO during
1967/1968 - 1968/1969 and 1969/1970 seasons Using
Additional 3 Rigs Fran Swedish Loan (105 per Year)

Estimated Number Wells to be Drilled by an American
Contractor During 1968/1969 and 1969/1970 seasons
using 6 Rotary Rigs (Drilling 15 Bores per Rig per Year
of 240 days)

Remaining Wells for Continuation of Program

Extended Program by GOO

1,650 Yards
3,300 Wells

-1,080 "
-60 "
-60 "

--:--=-:::"':'2,100

-315

-180
1,605

•

After training in U. S. methods, the GOO can continue the program
at the rate of 199 wells per year by using 9 rotary rigs (6 U. S.
and 3 Swedish) each producing 15 wells per rig. The 4 Ba1lerini
rigs can produce 10 wells per rig and percussion rigs can produce
3 wells per rig. The two Mayhew rotary rigs can be used for
exploration and 4 of the percussion rigs can be used for recti­
fication of existing wells.
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EXISTING GOS DRILL RIGS

Ug Present Programmed
lo. ~ Location for

1 Rotary Ballerini El Obeid ...Kordofan
No. 2

2 Rotary Ballerini Wad El:Magbool. Kassala
No. 3

3 Rotl3.ry Ballerini El Fasher Darfur
No, 4

COYJd~c,i::..n

Very goed

Very good except
for cabl~s & hoses

Very good ~xcept

for cables, two
tires, 2.:ubrication
and cleanup

RernarY..3

The Ballerini Dr'illi::'-,€ ~.:...g:: ar "=
too curnberseme to rf1'. -J": f~ '-.::. ~Jr,,,=

location to tte ct~~~ ~_~ :~

need for tranC'portatio~. '_~ 2~:~)­

porting mud ~anY..s, :;:"'a.:~'-_~::_2:

water tank~, rota!; :a~:"'~,

drilling pipe, etc. :: !·,,=~>2.:t::;s

approxirnatelJ' :f'i-:::; -::: .. :::=-':: ,,;):::1.'';.­
sive of s'Jpply rE:c:...:.~~"e=J.'=;.-::.:.

These Rigs proc.rred ~:-. 1?~2. '.;ew)

4

5

6.

7

8

9

PercU!3sion Woodfield

Percussion Woodfield

FeTeus Eion Wo(·dfieId

Percussion Rustin
Bucyrus 22/W

Percussion Rustin
Bucyrus

Khartoum

El Obeid

El Fasher

El Obei.d

El Obeid

El Obeid

Darfur

fJa:rfur

Khartoum
fOJ overhb,ul

Darfur

Kordofan

Kordofan

Good - Tire treads
torn

Good

Needs new draw works
engine & pos"ibly
new t·rw-:k:. Also
new s'3..blEOS

Guod ex,:~e:pt for
engtne

Fair-installtng new
draw works engine

Fair-installing
new draw works
engine

This Rig procured i;. :"':~~':;E:w)

The engine for tte ~a~ ~cyks

being overhauled

The truck for this Fig has re
ceived harsh treatmen+. It j3

understood r·h3.t 1:hE: 'LY'.;.:-k er,gine
Ls c;;p'3ble ~ f making ~he -:ri.J.'
-t.c Kh':lrtoum

'f:hi.s Rig ha been brGken down for
the past. six mont.hs ber:a.use cf
broken engine block, Fresen+:1.y
being overhauled

Needs cleaning & replacement
of cables

Truck engine fair - needs re­
placement of cables - cleaning
and greasing



EXISTING GaS DRILL RIGS (cont'd2.

10

11

12

13

14

15

16

17

18

Percussion Rustin
Bucyrus

Percussion Rustin
Bucyrus

Percussion Rustin
Bucyrus

Percussion Rustin
Bucyrus

Percussion Rustin
#RB 13559

Percussion Rustin
#10345

Iercussion Rustin
Unnumbered

Combination
Ballerini

Rotary Mayhew

El Fasher

El Fasher

El Obeid

E1 Dindir

Khartoum

Khartoum

Kh9.rtoum

GSD Khartoum

GSD (not
inspected)

Darfur

Darfur

Kordofan

Local
Governrr,er L

Kha.rtoUc'1l

Khartoum

Khartoum

Blue Nile

Kordofan

Gonel -. b,'lo tires
lleed replac.ement.,
..150 ,-.:a. ps

Fair - truck good ­
needs new cables

Fair but poorly
maintaic..ed

Go d t ire treads
torn. Cables need
rep1acemer.i..

Good - appearance
of true poor

Fai.r~appear"tnce

of truck poor.
Truck & draw works
motors near end. of
li.fe

Very good

Understood it is
in good condition

Inst lied. nevi draH vlorks e.g r.E
BelieVE: trJck engin' shoula. C'..

eplaeed

nsta _ed new dr~~ dorks po
Truck motor· s YElliOVed ­
except new motor in two we~~s

'ro be used for rectifica"i. n a"
cleaning boYenole~

Needs new belt~ba~'~ry-snock

absorbers-new cab~~S. Sh CKS

rusted. Appearance of tr1:.CK

Procured in ~946 :rc~ Eri.: I

Army surplus. Fo:rdson ~'1o-'::or

replaced by I .er. t ionr.:' ,..,
draw works

Procured in 1946 f om Eri :'81'"1
Army surplus Dl a:·; 'orks en",,_.,o
repl.ar.:ed by new Rust ~n englne

Procured in 1946 from Britlsn
Army surplus, Al hough Rig
fraJllS) 'g,re goud - This huuld be
retired after ~ne year

Same comment a.s 9.bove Ballerini
Rigs. This Rig was still under
the jurisdiction of the Ge01ogi~

cal Survey

This Rig was still under juris­
diction of the Geological Survey
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AID-DLC/P-5l2
ANNEX E·
Page 1 of 5
Fe'pruary ~4,1967

PROJECT GOST SUMMARY

U.S. Local Total
PHASE I

I

Rural Water Management $ 725,000 $ 80,00Q $ 805,000
Consultant

Engineer 475,000 61,360 536>360

Total Phase I $1,200,000 . $ 141,360 $1,341,360

PHASE II

Engineer $ 37,,000 $ 61,360 $ 436,360

Drilling Contractor 4,750,000 1,361,680 6,.111,680

Total Phase II $5,125,000 ~1,423,040 $6,548,040

GRAND TOTALS $6,325,000 $1,564,400 $7~889,400

:1



ANNEX E
Page 2 of 5

ESTIMATE OF COST

$ 57,600
38,400
27,000
15,600
27,000 ,
43,200
36,000
23,400
67,050

3,000
9,600

18,800
2,940
3,920

900
1,150

19,200
24,000*
48,000*
53,640
8,400

160,920
, 40,500
14,000

8,000*

$752,220

(90%)
(10%)

(10r:J1/o)

$672,220
52,780

$725,000
80,000

$805,000TmAL•••••••••••••••••

Local Costs (GOS) ••••••••••

Dollar Costs •••••••••••••••
Contingencies (8%) •••••••••

* Local Currency Items

RURAL WATER MANAGEMENT CONSULTANT

1 Project Manager (Managernent) •••••••••••••••@ $2,400/mo. x 24
1 Fiscal & Budget Accountant •••••••••••••••••@ $1,600/mo. x 24
1 Operations Engineer •••••••••••'•••• ~ ••••••••@ $1,500/mo. x 18
1 Stores Officer, ~ ••• ~~.~ :~@ $1,300/mo. x 12
1 Hydrogeologist-Geophysicist •••• ~ •••••••••••@ $1,500/mo. x 18
1 Land-Use Expert (Agri. Economist) ••••••••••@ $1,800/mo. x 24
1 Sociologist ••••••••••••••••••'••••••••••••••@ $1,500/mo. x 24
1 Civil Engineer (Water Development & So~ls).@ $1,300/mo. x 18
Differential - 25% x $268,200 •••••••••••••••••••••••••••••••••
Short-term Cons~tants - 20 days @ $150/day•••••••••••••••••••
Travel; 8 men x 2 ~ one way @$600•••••••••••••••••••••••••••

16 o.ependents· x 2 - one way @ $600•••••••••••••••••••
3consultahts - round trip @ $980 ••••••••.•••••••••••

" _ ~, principal - round ,trips @ $980 •••••••••••••••••••••
Per Diem - 150 days @ $6••.....•..•.•..•.•....••.••......•••..

50 days @ $23••.••••••••••.•••••••••••.•••...•..•.
Air Freight - 24 x 100 x 2 x $4•••••••••••••••••••••••••••••••
Household Furn~shings - 8 x $3,000••••••••••••••••••••••••••••
Housing Allowance' - 8 x $3,000 x 2••••••••••••••••••••••••••••
Payroll Taxes - 20% x $268,200••••••••••••••••••••••••••••••••
Miscellaneous (Telephone, Cables, Visas, Etc.) ••••.•••••••••••
Overhe'ad .~ ~6fJ1/o x $268,,200'•••· ·~ ••• , ••••,••••••••••••••••••
Profit, -, .$250/~' x 162'.-•••••••••••••••••••• •' •••.•••••••••••••• '
Equ.ipnent - 4 Jeeps ,@ $3,500•••••••••'•••••••'••••••••••••••••••
Operation &.Maintenance Costs - 4 x $1,000 x 2••••••••••••••••
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ESTIMATE OF COST

~GINEERING CONSULTANT
i

1 Pt'oject Drilling Engineer ~nager••••••••••@ $.1,50o/mo. x 34
1 Office Manager •••••••••••••••••••••••••••••@ $ 90Q/mo. x 34
2 Hydrogeologists-Geophysicists ••••••••••••••@ $1,2oo/mo. x 24
1 Driller Supervisor (Tra1ning) ••••••••••••••@ $1,1oo/mo. x 26
3 Drilling Engineers •••••••••••••••••••••••••@$l,OOo/mo. x 20
1 Airplane l?ilot •••••••••••••••••• q •••••••••@ $1, 35o/mo , x 24
Differential - 2510 x $269,2oo~ ••••••••••••••••••••••••••••••• f'

Consultants 2 x 7 x $150/day•••••••••••••••••••••••••••••••'•••
Travel: 9 men x 2 one ways @ $600•••••••••••••••••••••••••••

18 dependents x 2 one ways @ $600 ..
2 consultants @$980 round trip•••••••••••••••••••••
2 principal - round trips @ $980 ••••••••••••••••••••

Per Diem _. l60, d'ays @ $6..•............ e,_•••••••••••••••••••••,.e

-." 30 days @ *23••••••••••••••••••••••••••••• ~ •••••••
Air Freight - 27 x 100 X 2 x $4., .
Househoid Furnishings - 9 @ $3,000••••••••••••••••••• ~ .
Housing Allowance - 9 @ $3,000,x.2•••••••••••••••••••••• , •••••
Payroll Taxes - 2c:!/o x '$269,200 ••,•••••••••••••••••••••••• '•.•••••
Miscellaneous (Telephone, CaQles, Visas, Etc.) ••••••••••••••••
Hom.e Office Backstopping••••••••••••••••••••••••••••••••••••••
Hom.e Office Pverhead- 8Cf1/q x $20,000••••••••••••••••••••••••••
Overhead. (Field) - 6~ x $269,200 .
Profit ~ 226 man months x $250••••••••••••••••••••••••••••••••
Commodities - Airplane (Cessna 185) •••••••••••••••••••••••••••

Equipment (Electric logging" testing, geophysica.l) •••••• ,; ••
8 Jeeps @ $3,500 -,.•...•...-.•.. e: _ ••••••••••' .,

2 Field Port-O-Camps @ $8,000 ••••••••••••••••••••••••••••••
Operation & Maintenance Costs ... Airplane, 180,000 miles ~

. $.lO/mi1e ••••••••
Jeeps, 8 x $1,000.x.2•••••••••

Field Office Expenses, Rent, Etc ••••••••••••••••••••••••••••••

$ 60,000
30,600
571 600
28,600
60,000
32,400
67,300
32,400
10,800
21,600
1,960
1,960

960
690

21,600
27,000*
54,000*
53,840
10,800
20,000
16,000

161,520
56,500
Z5,000
16,000
28,000
16,000

18,000*
16,000*

7,720*

$924,550

Dollar Costs
(Freight to Sudan in~luded) •••••

Contingencies (6%) .••••••••...•••.

Local Costs (GOS) •••••••••••••••••

. TarA.L•••••••••••••••••••••••••

* Local Currency Itern$

$801,830
48,170

$850,000
122,'720

$972,720

( 8710)
( l31o}

(loar:,)
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63,000
189,000

99,360*
40,800*
6,000*

18,000*
10,000

25,000
510,000
150~000

144,000
52,500

102,000
192~000

l85,000
24,000

$ 43,200
260,000

24,000
48,000
24,200
27,000

lli,600
Zl,600
21,600
l,96o
),,200

460
28,800
27,000*

108,000*
89,280
10,000
1~3,920

111,600

DRILLING CON';J:'RACTOR

'COMMODITIES ..
Bits &Bentamite 5250'x 2 x 6 x $l.OO!ft ••••••••••••••••••••••
C.asing 6-5/8u & Slotted Pipe 5250' x 2 x 6 x $3.00/ft ••••••••••

OPERATION & MAINTENANCE
Diesel, (6 Rigs & Trucks' x 72,000 gf;l.l. @ $.23 ~ •••• .'.
Gasoline, (Pickups, Generators, Etc~) 80,000 gal. @ $.5l •••••••
Oil & Grease, 6 Rig Units @ $1,000•••••••• ., ••••••••••••••• '•••
Cost for Ai'1'plane 18b,000 @ $.lo/~i •• ,' ••••••• oO •••••••••••••••

Spare Part,s '••••••• ·~, •• '•••••••••••••••• •'•••

1 Proj ect Manager ••••••••••.••••••••••• ·••••••@ $1,800/mo. x 24
12 Drillers ••••••••••••••••••••••• ,•••••• ,••••••@ $1, 250/mo. x 20

1 Office Manager ••••••••••••••••• '•••••• '••••••@ '$1, OOO/mo. x 24
2 Tool Pushers •••••••••••••••••••••••'.' •••••••@. $1,200/mo. x 20
1 Warehouseman••••••••••••••••••••.•••••••• • I.@ $l,lOO/mo. x 22
1 Airplane ·Pilot •••••••••••••••••••.••••••••••@ $1, 350/mo. x 20
Differential - 25% x $446,400 •••.••• .o.' •••••••••••••••••••••••••

Travel: 18 ~en x 2 one way @ $600••••••••••••••••••••••••••••
18 dependents x2 one. way @ $60(') •••••••••••••••••••••

.. 2 principal .. round trip~ @ $980 ••••••••••••••••• ~ ••
Per Diem'.- 200 days @ $6 •••••••••••••••••••••••••••••••••••••• ·

. '. 20 days @ $23. '•• :. _, ••••• ~ ., •
Air Freight .. 36 x 100 X 2 x $4••••••••••••••••••••••••.••••••
"Household Furnishings, 9 @ $3,000 (Ass~e Half) •••••••••••••.•
Housing Allowance, 18 @ $3,000 x 2••••••••••••••••••••••••••••
Payroll Taxes ._. 2CP/o x $446,400••••••••••••••••••••••••••••••••
Miscellaneous (Telephone, Cables, Visas, Etc.) ••••••••••••••••
Ove,rhead - 3CP/o X- $446,400 ••• '••• ~ ••'• ., '•••••••••••••••.•••• ~ •••••
Profit - '2.5% x $,446,400•••• eo ••••••••••••••••••••••••••••••••• "

..

EQUIPMENT (+ = s~ecific:ations as indioated IIDR Report)
1 Airplane .( Cessna 185) ••••••••••.•••••••••••••••••••••••••••••

+ 6 Drilling Units (Truck-Mud Pumps-Drill Strings) @ $85) 000'••••
+, 6 'Water Ta~'~ (1000 gaL), on truck ~ $25,000 ••••••• p ••••••••

+ 12 Trucks 646 (Flat Bed) @ $12,000•••••••••••••••••••••••••••••
, 18 Pickups-Passenger Carriers, 4-wheelDrive @•••••••••••••••••

+ 6 Additionai Support Equipment @ $17,000••••••••••••••••••••••
24 Port-O-C~p Trailers @ $8,000••••••••••••••••••••••••••••• '. ~

+ Radio Equi.pment •••• ., •••••••••••••••••"•••••••••••••••••••••• ,
6 Generators,. 25 kw, @ $4,000 •••••••••••••••••••••••••••••••••



$ 115,200*
14,400*
43~200*
48,000*
62,400*

..
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ESTIMATE OF COST - DRILLING CONTRACTOR (Continued)

LOCAL IABOR FOR 6 RIG UNITS
36 Driller Assistants .••.••.••........•••.•••@ $1~600/yr x 2
6 Mechanics •.••••....••...••.•.•.•.•.•••.•••@ $1,200!y+ x 2

36 Cooks & Servants .••••••.•••..•...••.•....•@$ 600/yr x 2
30 Drivers ..•...•••.•••••..•..•••...•••••••..@ $ 800!yr x 2
60 Helpers ...••••••••••••.•.•.••••...••••••••@ $ 520!yr x 2

I

WATERYARD ERECTION (90 YARDS)
3 Construction Foremen....•......••.•...•.•.@ $1,200/mo. x 20

Differential - 25% x $78,000 ••••••••••••••••••••••••••••• ~ ••••
Travel: 3 x 2 one ways @ $600 ....•.••••••••.•••••...•.•.•••••
Per Diem - 20 days @ $6 .....••.•..•...••.,•••. ~ .' ~ ,•..•. •. '•. ~ ••••
Air Freight - 3 x 100 x 2 x $4......••••........••......•••...
Housing Allowance - 3 x $3,000 x 2 •.••..••••••••••.••••••••...
Payroll Taxes - 20% x $78,000 .•••.•••..••••••.•••••••.•.•.••.•
Miscellaneous (Visas, Health, Etc.) ....••.•••••••••....•..••••
Overhead - 30% x $78,000 ••••••••••••••••••••••••••••••••••"••••
Profit - 25% x $78,000 .......•..•.••••...•.•••.•••.•..•..••.••

LOCAL IABOR
3 Assistant Foremen••.•...•••..••.••.•••.•••@ $1,600

27 Artesians .....••••••••••.•••.•.•.•..•••.•.@ $1,200
54 Assistant Artesians •••••••••••••••••••••••@ $ : 800
54 Unskilled Laborers ..•.•••..••••.....••••.•@ $ 520

EQUIPMENT
3 Pickups @ $3,500 ...•.•.•...........•..•...•....••..•.. ~ ...•
6 DUIllp Trucks, 5-ton @ $7,000 .•.•.•••.•..••.••..••••.•••••...
3 Flatbed Trucks, 12-ton @ $12,000 ...•••.•••....•••••.•. '1. ••••

3 Water Tank Trucks, 500-gal. @ $6,000 ..•••••••••.•.••......•
3 Concrete Block-making Machines @ $3,000•..••••.•..•........
3 Well Service & Pump Unit ........•..••••••.•••••...•.•......

180 Pumps & Engines @ $3,100 ..••••........•••..••.••.••...••..•
180 Riser Pipes, Pump Rods, Cylinders @ $1,500•••••• ~ ••••••••••

90 Water Tanks, Meters, Derricks" TrOl,lghs, Etc. @ $5,100 .
90 Buildings, Tank Supports, Etc. @ $3,500•.....••..•..••.•••.
90 Miscellaneous Local Materials @ $7,000 ..•••••••.•.•....•...

MAINTENANCE & OPERATIONS ABOVE EQUIPMENT
Gasoline - 40,000 gal. @ $.51 •.........••.•••..••..•••••. : •...
Oil & Grease .•••.••.••••••....•.•...•.••••..••••••...•••. ~ '•.••
Diesel Fuel - 8~000 gal. @ $.23 ...•••••.••••••••••••.•.•••••••
Spare Part s ...•.•••••••••.•...•.....••.••••••• ~ • .; ••••.• ..•••..

78,000
19,500

3,600
120

2~400

18~000*

15,600
600

23~400
19~500

4~800*

32,400*
43,200*
28~080*

10,500
42,000
36,000
18,000

9,000
17,500

558,000
270,000
459,000
315,000
630,000*

20,400*
600*

1,840*
3~600

$5,887,920

I

Dollar C9sts
(Freight to Sudan included)

Contingencies (5%)

Local Costs (Gas)
*Local Currency Items T~

$4~526,240
223,760

$4~750~OOO

1:361:680J§ III §§o

( 7&10)
( 2c$)
(.100%)
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CHECK LIST OF STATUTORY CRITERIA

(Development Loan F\L~d)

1. FAA §.l02. Precautions that have been or are being taken to assu~e that
loan proceeds are not diverted to short-term emergency purposes (such as
budgetary, balance of payments, or military purposes) or any other purpose
not essential to the country's long-range economic development. Will be
covered in loan agreemen4; by limit~ng use of loan funds to this project.

\

2. FAA §.l02~ Information on measures taken to utilize U.S. Government excess
personal property in lieu of procurement of new items. Loan agreement will.
require purchase of.U.S. excess property to extend suitable items available.

3. FAA ~.l02. Information Whether the country permits or fails to take
adequate measures to prevent the damage or destruction by mob action of
U.S. property. No such situation is known to exist.

4. FAA §.201C~ Manner in which loan will p~omote country's economic develop':'
ment, emphasizing help for long-range plans and programs designed to develop
economic resources and increase productive capacities. Sections I-F and II-B.

5. FAA §.201(b)(1). Information and conclusio~ on availability of financing
from other free-world sources, including private sources within the United
States. Sections I-C and II-D

6. FAA §.201(b)(2). Information and conclusion on activity's econo~ic and
technical soundness, including the capacity of the recipient country to re­
pay the loan at a reasonable rate of interest. Sections II-B, II-C and II-E.

7. FAA §.201(b)(3). Information and conclusion on existence of reasonable
promise activity will contribute to development of economic resources or
increase of productive capacities. Section II-B.

8. FAA §.201(b)(4). Information and conclusion on activity's relationship to
other development activities, and its contr~bution to realizable long­
range objectives. Sections I-D and I-F.

The follqwing abbreviations are used:
FAA - Foreign Assistance Act of 1961, as amended by the Foreign Assistance

Act of 1966.
App. - Foreign Assistance and Related Agencies Appropriatio~s Act, 1967.

AFR/CDF: 10/66
I ..



-2-

1, FAA §.201(b)(S). Cocmtr,y's self-help measures, including institution of
Foreign Assistanc~ Act investment ~aranty programs. Sections~I-F and II-D.
An investment guaranty agreement W1th the Sudan has been executed.

10, fAA §.201(b)(6). InformaLion and conalusi~n on possible effects on U.S.
economy, with special referen~e to areas of substantialla.bor surplus.
S"lction II-E

JJ T·f1.A §.201(b) (7). Ir,formation and conclusion on the degre~ to waich the
.ountry is making progress toward respect for the rule of law, freedom of
8xpression and of the press, and recognition of the importance of individual
treedom, initiativ-e, and private enterprise. y

1:.. I,lf §.201(b) (8). Information and conclusion on the degree to which the
"(~ mtry is taking steps to improve its climate for private investment.y

13. " Ef\j"ls.28l(b) (9). Information and conclusion on whether or not the activity
" to be financed will contribute to the achievement of self-sustaining growth.

Sections II-B and II-C.

14.

15.

16

18.

:19.

20.

FAA §.201(b). Information and conclusion on reasonable prospects of re-
payment. Section II-E. .

E·'l.A §.201(b). Information on applicability of the ten country ceiling.
;ection I-D. Sudan has been included in Presidential Determination 67-14
(Jan. 5, 1967) "

FAA §.201{d). Information and conclusion on legality (under laws of the
country and the U.S.) and reasonableness of lending and relending terms.
T~rms softest'available under AID financing.

FAA ~.201(e). Information and conclusion on availability of an application
together with sufficient information and assurances to indicate reasonably
that funds will be used in an economically and technically sound manner.
Sections I-A, II-B and II-C.

FAA §.20l(f). If a project, information 'and conclusion whether it will
promote the 'economic development of. the requesting country, taking into
account the country's human and material resource requirements and the re­
lationship between the ultimate objectives of the project and the country's
c,verall economic development. Sections 'I-D, I-F, II-B.

FAA §.201(f). If a project, information and conclusion whether it specifi­
cally provides for appropriate participation by private enterprise.
Section II-E.

F..-\.A § .202(a) • Total amount of money under loan which is going directly to
privat~ enterp!'ise, is going to intermediate credit iJistitutions or other
borrowers for use by private enterprise, is being used to finance imports
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from private sou~oesJ or is otherwise being used to finance procureIDQnts
from private sourc~s. Section II-E.

".,'
FAA 5.281. Extent to which the loan will contribute to the objective of

. assuring maximum participation in the' task of economic development on the
part of the people of the developing countries, through the encouragement
of democratic private and local governmental institutions. Section II-B

II

,

22.,

23.

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

,
fAA s.601(b). Information and conclusion on how the loan will encourage U.S.
private trade and investment abroad, and how it will encourage private U.S.
participation in foreign ~ssistance programs (including use of private
trade channels and the servLces of U. S. private enterprise). Section II-E.

•
-.
•

24. W. §.601(d). Conchlsion and supporting information on compliance with the
Congressional policy that engineering and professional services of U.S.
fir~ and their affiliates are to be used in connection with capital projects
to the maximum extent conshtent with the nation9.1 interest. Section II-E-2.

25. FAA §,6Q2. Information and conclusions whether loan will permit American
small business to participate equitably in the furnishing of goods and
services financed by it, Section II-E-3. To be covered in Loan Agreement.

. ' -

26. EA~ §.604(a); App.§.108 L Compliance with restriction of commodity procure­
ment to U.S. except as otherwise determined by the President and subject to
statutory reporting requirements, Sectiop II-E-2. Will be covered in loan
agreement •

27, FAA §.604{b). Compliance with bulk commodity procurement restriction to
prilles no higher than the market price prevailing in the U.S. at time of
purchase, Not applicable.

'.

28. FAA §,604(d), Compliance with requirement that marine insurance- be purchased
on commodities if the participating country discriminates, and that
insurance be placed in the U,S, Will be covered in loan agreement.
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recipi(mt
be completed
No legislative

30.

FAA§,61l(a)(l), Information and conclusion on availability of engineering,
financial, and other plans necessary to carry out the assistance and of a
reasonably firm estimate of the cost of the assistance to the United States.
Section II-C, II-D. The purposes of this loan is to develop such plans and
cost estimate.
FAA §,6l1(a)(2). Necessary legislative action required within
country and basis for reascnable anticipation such action will
in time to permit orderly accomplishment of purposes of loan.
action is believed to be required.

>•

31.
t

FAA §.611(b); AP2.g.1QJ..
tion project or program,
putation. . Section II-B.

If water or water-related land resource construc­
information and conclusion on a benefit-cos~ com- 0.,

32. FAA §,611(c), .Compliance with requirement that contracts for construction
be let on competitive basis to maximum extent practicable, Not applicable.

36~ FAA §.620(b). If assistance to the government of a country, existence of
determination it is not controlled by the international Communist movement.
Such a determination was r~de by the Secretary of State on October 11, 1961.

,

FAA §.620(a); App.§.107(a)j App.§.107(b). Compliance with prohibitions
against assistance to Cuba and any country (a) which furnishes assistance to
Cuba or failed to take appropriate steps by February 14, 1964, to prevent
ships or aircraft under its registry from carrying equipment, materials, or
supplies from or to Cuba; or (b) which sells, furnishes, or permits any
ships under its registry from carrying items of primary strategic signifi­
cance, or items of econo~G assistance. The Sudan is not believed to be in
violation of these provisions.

35.

34. FAA s.619. Compliance witll requirement that a8sistance to newly independent
countries be furnished through multilateral organizations or plans to maxi­
mum extent appropriate. Section II-D.

33. FAA §.6l2(b); §p36(h)L Appropriate steps that have been taken to assure
that, to the maximum extent possible, the country is contributing local
currencies to meet the cost of contractural and other services and foreign
currencies owned by the U.S, are utilized to meet the cost of contractual
and other services. Sect10n II-D. Will be covered in loan agreement and
implementing documents.

37. FAA §;620(c). If assistance to the government of a country, existence of
indebtedness to a U.S. citizen for goods or services furnished or ordered
where such citizen has exhausted available legal remedies or where the debt



-5-

is not denied or contested by such government or the indebtedness arises
under an uncondit+onal guaranty of payment given by such government. No
such situation is'- known to exist.

38. FAA §.620(d). If assistance for any productive enterprise which will com­
pete with U.S. enterprise; existence of agreement by the recipient country
to prevent export to the U.S. of more than 20% of the enterprise's annual
production during the life of the loan. Not applicable.

39. FAit §.620(e) (1). If assistance to the government of a country, extent to
which it (including government agencies or subdivisions) has, after January
1, 1962, taken steps to repudiate or nullify contracts. Or taken. any action
which has the effect of nationalizing, expropriating, or otherwise seizing
ownership or control of'property of U.S. citizens or entities beneficially
owned by them Vithout taking appropriate steps to discharge its obligations.,
No such situation is known to exist.

40.

41.

42.

FAA ~.620(f); App.g.l09. Compliance with prohibitions against assistance to
any Cormnunist count.ry. Sudan is not considered to be a Communist country.

FAA 3.620(g). Compliance with prohibition against use of assistence to
compensate owners for exp~opriated or nationalized property. Loan agree­
ment will limit use of funds to this project.

lAA §.620(h). Compliance with regulations and procedures adopted to in­
sure agai~st use of assistance in a manner Which, contrar,y to the best in­
terests of the U.S.~ promotes or assists the foreign aid projects Qr
activities of the Communist-bloc countries. Will be covered in loan agree­
ment and implementing documents.

43. FAA ~.620(i). Existence ~f determination that the country is engaging in
or. p,reparing for aggressive military efforts. No such determination is in
ex~stence.

44. FAA 3.620(i). Information on representation of the country at any inter­
national conference when that representation includes the planning of activi­
ties involving insurrection or subversion against the U.S. or countries
receiving U.S. aSfdstance. Sudan is not known to have been s'o represented.

45. FAA §.620(j). Indonesia restriction. Not applicable.

46. FAA §.620(k). If construction of productive enterprise where aggregate
value of assistance to be furnished by U.S. will exceed $100 ~llion~

identification of statutory authority. Notapplicable
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48.

49.,

FAA ~ .620(1). Ocmsideration which has been given to depying assistance
to the government of a country which after December 31,'1966, has failed to
institute the investment guaranty program for the specific risks of incon­
vertibility and expropriation or confiscation. Not applicabJ,.e since an
investment guaranty program. was preViously instituted in the Sudan.

FAA § .620(n) i ·App~§:iQ'i(bh J\pp,m,116, - Compliance with:prohibitions· against­
assistance to~o~trieswhich traffic or _~r~t traffickin~.withNorth.
Vietnam. Sudan is not believed to be in violation of these provisions.

FaA §.620(0),If country has seized, or imposed any penalty or sanction
against, any U.S. fishing vessel on account of its fishing activities in
international waters, information on the consideration which has been given
to excluding the country from assistance. No such situation is known to exist.

50. FAA §.620(p); App.§.117, U.A.R. restriction. Not applicable.

51. FAA ~.620(g). Existence of default under any Foreign Assistance Act loan
to the country. Sudan is not now in default. under any FAA loan.

52. App. §.102. Compliance with requirement that payments in excess of $25,000
for architectural and engineering services on any one project be reported to
Congress. Such reports will be made.

53. App.§.104. Coroplir>nce with bar against funds to pay pensions, etc., for
military personnel. Loan agreement will limit use of loan proceeds to
this project •.

54. App.§.106. If country attempts to create distinctions because of their race
or religion among Americ~ns in granting personal or commercial access or
other rights otherwise available to U.S. citizens generally, app1icatior.
which will be made in negotiations of contrary principles as expressed by
Congress. No such distinctions are known to be Dla.de.

55. Apn §.111. Compliance with eXisting. requirements for security clearance of
personnel. Will be covered in loan agreement and implementing documents.

56. App.~.112. Compliance with requirement for approval of contractors and con­
tract terms for capital projects. Will be covered in loan agreement and
implementing ,documents.

57. App.§.114. Compliance with bar against use of funds to pay assessments,
etc., of U.N. member. Loan agreement will limit use of proceeds to this
project.
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App,§.112. Compliance with regulations on employment of U.S. and local
personnel for fuqds obligated after April 30, 1964, (Re'gulatiop 7).
Not applicable. ;'-

~9. App.5.1l8. Vietnam iron and steel restrictions. Not applicable.

60. Ann. §.401. Compliance with bar against use of funds for publicity or pro­
paganda purposes within U.S. not heretofore authorized by Congress. Loan

~ Agreement will limit use of ~roceeds to this project •

..

The Sudan is a parliamentary deIllOcracy. The change of" government of
JUly, 1966, was accomplished by majority vote in the Constituent
Assembly.

The new goverlLment has recently made serious efforts to end the southern
insurrection and restore the rights of southerners, The government has
indicated strong, desire to initiate devel~pment projects in the south
for the benefit of the inhabitants.

Individual freedom is tra~tional in the Sudan. There are several
active daily newspapers in Khartoum which appear tqoperate without
·censorship.

Private enterprise is off"iciallY encouraged under the Approved Enter~
prises Act, whic~provides incentives and concessions to approved
businesses.

,
Ji•..
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AID-DLC/p-512/A Draft
ANNEX G
Page 1 of 1

CAPITAL ASSISTANCE LOAN AUTHORIZATION

Provided from: Development Loan Funds
Sudan: Groundwater Development, Phase I

Pursuant to the authority vested in the Assistant Administrator for Africa
of the Agency for International Development ("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 Fuijd, to the Government
of the Republic of the Sudan ("Borrower ll

) of not to exceed $1,200,000 to
assist in financing the foreign exchange costs of engineering and management
consulting services for Phase I of the Groundwater Development Project
subject to the following terms and conditions:

1. Interest Rate and Terms of Re a ent. Borrower ~hall repay
the loan to A.I.D. in forty 0 years, inclUding a grace
period not to exceed ten (10) years. Borrower shall pay
interest on the unrepaid principal and any interest accrue4
thereon at the rate of (a) one percent (~%) per annum
during the grace period and (b) two and one-half percent
(2-1/2%) per annum thereafter.

2. Currency of Reparment. Repayment of the loan and payment
of interest shall be made in United States dollars.

3. other Terms and Conditions:

(a) Goods and services financed under this loan shall
be of United States source and origin.

(b) Such other terms and conditions as A.I.D. may deem
advisable.

Assistant Administrator for Africa

Date


