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EXECUTIVE SUMMARY

A three member WASH team visited Sudan October 23 to November
28, 1981 at the request of the USAID Mission to Sudan. The
purpose of the visit was to analyze several ongoing and pro-
posed USAID projects as well as other more general water and
sanitation problems in Sudan.

Two specific problem assessments received much of the team's
effort. As part of the first, it is recommended that a water
supply and sanitation component be added to the ongoing
Northern Primary Health Care and Rural Health Care projects.
Specific actions are recommended to improve the quality of
water supply available in rural health care facilities served
by these proiects and to promote sanitation at these facili-
ties throungh the provision of improved pit latrines. Improve-
ments in training programs for rural health workers are also
recommended.

As part of the second project assessment, it is recommended
that the proposed Northern Kordofan Water Supply project not
be funded as originally proposed by CARE because of technical
problems with the proposal and potential environmental impacts
that may result. However, funding is recommended for an alter-
native proposal that would substitute small diameter shallow
wells fitted with handpumps for the originally proposed die-
sel-driven deep wells in order to minimize adverse environ-
mental impacts, to overcome technical problems with the origi-
nal proposal, and to closely coordinate siting of the wells
with villages cooperating in the ongoing reforestation effort
in the region.

In a general vein, it is suggested that more coordination is
needed among the numerous multilateral and bilateral donors
that are conducting water supply and sanitation related
activities in Sudan. It is recommended that a workshop be held
for all multilateral and bilateral donors active in water sup-
ply and sanitation in Sudan in order to discuss mutual inter-
ests, to share project successes and failures, and to promote
coordination among donors and with the Government of Sudan.

A major problem in Sudan is the provision of facilities and
services for the 500,000 to 600,000 refugees from Eritrea,
Uganda, and Chad. Water supply and sanitation is no exception,
although facilities in refugee settlements are often better
than those in nearby Sudanese towns. Thure will continue to be
a need to fund appropriate projects in this area.

In Sudan it is time to assess prior actions in the water sup-
ply and sanitation sector in order to learn from past suc-
cesses and failures. It is also kime %o look ahead to the
goals of the International Drinking Water and Sanitation
Decade (1981-1990) and to formulate and carry out plans to
meet them,
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Chapter 1

INTRODUCTION

In July 1981 the USAID Missjon in Sudan requested the services
of a consulting team to review several proposed and ongoing
projects in order to improve project plac~s or add water supply
and sanitation components o ongoing projects. The selected
team was also to be asked to look at water supply and sanita-
tion problems in Sudan in general., In response to the request
for assistance, Order of Technical Direction No. 60 was issued
by USAID/Washington under which a WASH team was formed (Appen-
dix A). The team assembled in mid-October, was composed of Dr.
Charles Chandler (team leader an. sanitary engincer), Dr.
Frank Araujo (medical anthropologist), and br. Eddy K.C. Lo
(public health physician/epidemiologist) .

The team arrived in Khartoum (Figure 1.1) on October 23, 1981.
Although Dr. Lo departed November 16 for Malaysia because of a
previous commitment, Drs. Chandler and Araujo were able to
stay until November 28, when they completed the work.
Initially, the team was requested to consider:

1. USAID's Northern Primary Health Care and Rural health
Support Projects,

2. CARE's proposed water projec:. for North Kordofan
Province (USAID fundinqg),

3. Possible future refugee water suppiy and sanitation
projects in the eastern provinces, and

4. A request from the Governor of Novrthern Darfur Prov-
ince for a water supply project within his jurisdic-
tion.

The difficulties of trave!l in Sudan made field work on items 3
and 4 impossible within the time available, and the team
therefore devoted itsclf to addressing items 1 and 2.

The report is divided into seven chapters. Chapter 1 details
the general objectives of the WASH team as they carried out
their work in Sudan. Chapter 2 suommarizes the two specific
problem assessments made with respect to ongoing and proposed
USAID projects., Chapter 3 summarizes Lhe work of the nunerous
multilateral and bilateral Jdonocs active in the gqeneral area
of water supply and sanitatios in Sudan.

Chapter 4 details the beal hevrobatad asteols of  watoer supply
and sanitation activities in sudan, pacticulacly with respent
to the GOu's health care syaten, Chapter 4H Lakes 4 ook at the
sociocultural aspects of wator supply and sanitation vroject
activities, and describes appropriate tnterventions that the
team Jjudged to be viazble within the existing social  and
cultural framework of Sudan.

—] -



Chapter 6 summarizes the "Targets of Opportunity" for work in
the water supply and sanitation sector in the near future.
Chapter 7 contains the detailed recommendations that are an
outgrowth of the team's work.



Chapter 2

SPECIFIC PROBLEM ASSESSMENTS

2.1 Northern Primary Health Car
Projects

e and Rural Health Support

The Northern Primary Health Care and Rural Health Support
pProjects are considered together in thris report since they are
both concerned with the Primary Health Care System in Sudan.
These projects are virtually inseparable in terms of direction
and goals.

The Northern Primary Health cCare Project is a comprehensive
community-based health delivery system and is specifically de-
signed to reach the rural poor and the nomads in Northern Dar-
fur, Southern Darfur, Northern Kordofan, and Southern Kordofan
provinces. Tt is designed to supplement ongoina activities
within the Government of Sudan's Primary Health Care Program
(PHCP) in these four provinces. Key elcments in the PHCP in-
clude:

a. community health care workers (CHW's) and nomad CHW's
(NCHW's) who provide simple curative and preventive
services and participate in promotive health pro-
grams;

b. primary health care units (PHCU's) which are small
health care facilities serving a population of ap-
proximately 4,000 persons and are staffed by CHW's;

c. a logistics/supply system which provides equipment,
drugs, and supplies to the CHW's, NCHW's, and PHCU's;
and

d. a health and management information system which col-

lects data on the health problems, services deliv-
ered, and supplies utilized at the PCHU's (38).

The heart of Sudan's Primary Health Care Program is the PHCU
(38, 39). The PHCU is the most remote facility in the health
delivery complex. Five PHCU's and their CHW's are designed to
be supervised by a medical cssistant from a nearby dispensary.,
The dispensary and its surrounding five PHCU's are termed a
"primary health care complex™ (PHCC), designed to serve ap-
proximately 24,000 persons (Figure 2.1).

The separate category of CHW is trained to serve nomads. These
workers arc selected from among the nomads themselves to deal
with their special health problems, travel with them, and fol-
low their life style. The NCHW's do not work from a static fa-
cility such as a PHCU, but move their hcalth care facilities
from place to place.



Figure 2.1. Components of a Primary Health Care
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Both CHW's and NCHW's are selected by their felloyw tribesmen and
the Jovernment, and return to work among the tribesmen when
their nine-month training program has been complated.

In addition to serving the geograpnical areas covered by the
Northern Primary Health care Project, the Rural Health Support
Project is designed to complement the porthern Primary Health
Care Project. The Rural Health Support Project also services the
Southern Region. Here the African Medical and Research
Foundation (AMREF) is the Prime contractor for the Southern
Primary Health cCare Project (also USAID funded) . The main fea-
tures of the Rural Health support Project are:

a. improved delivery of PpHCP services through the pro-
vision of training facilities and through training of
instructors for their role in thisg program;

b. inclusion of maternal/child health and family plan-
ning activities in the PHCP; and

C. provision of a mechanism to strengthen the planning,
management, and logistical support of the PHCP.

Both the Northern Primary Health Care and Rural MHiealth Cupport
Projects include construction cemponents. As part of the Nor-
thern Primary Health Care Project it isg anticipated that 20
dispensaries will be constructed with USAID funding in North
and South Kordofan Provinces. As part of the Rural Health Sup-
port Project, USAID is planning the construction of 12 dispen-
saries and five schools in the Dparfur provinces, the Kordofan
Provinces, and the Scuthern Region.

USAID/Sudan requested that the WASH tean analyze the advisa-
bility of adding a water supply and sanitation component to
the Northern Primary Health cCare and Rural Health Support
Projects., The objective of the analysis was the determination
of the components necessary to provide adequate water supply
and sanitation facilities and/or programs to suppleirent the
ongoing efforts.

In recent years, 4 number of options for the provision of low
cost rural water Supply and sanitation facilities have been
documented by the international community (64, 65, 66, 67, 63,
69, 70, 77, 79, 73, 75). Even with numerous options, however,
the challenge is always to find a solution that will work
within the given social, political, and physical environment
of the proposed project (76, 72).

2.1.1 Water Supply

In the area of water supply, the team considered seven alter—
natives to be used in various health care facilities (Figure
2.2):



Flgure 2.2 Assumption Analysis Chart

Northern Primary Health Care and Rural Heal+h Support ProJects
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1. use of the existing village supply,

2. use of rain water catchment facilities,

3. drilled wells and the use of handpunmps,

q, use of a Water Tech 10 (or equivalent) purification
system, and

5. disinfection of water in the existing ziirs (clay
Storage jars) at the project site. T

6. slow sand filtration

7. no action

Use of the Existing Village Supply

It was determined that the quantity of water used at the
PHCU's and dispensaries Was not great enough to justify a
Separate program designed to provide an independent source of
supply for each of these units. At a1}l of the sites visited,
the quantity of water available fron existing sources was not
limiting the provision of health care services.

Patient load at the facilities visited by the WASH team varied
from about 10 to 50 per day. Services ranged from simnle bang-
aging of wounds to giving innoculations to administering oral
rehydration salts to combat the effects of diarrhea. The ac-
tual volume of water used at these facilities probably did not
exceed 80 liters per day, but was often considerably less. The
Leam believed that such needs could be met from existing vil-
lage sources, at least in terms of uantity., Tt must be noted,
however, that if more water were rzadily available, consump-
tion might also increase. For example, handwashing between
patients is not usually a part of nursing routine.

The quality of water from existing village sources was a con-
cern, however, and is the reason the Water Tech 10 or its
equivalent is recomnended (see below) .

Rainwateg_patcgment

—

Although rainwater catchment would generally provide a safe
and reliable source of water during the rainy season and
shortly thereafter in southern Sudan, this alternative is gen-
erally not feasible throughout most of Sudan. In northern
Sudan, low rainfall throughout the year rules against thisg
alternative, Rainwater catchment was thus generally not
considered as a source of supply for PHCU's in Sudan and did
not receive further consideration by the WASH team.

Although the WASH teapn considered the option of drilling wells
and installing handpumps at each PHCU or dispensary site, the
need for water at these facilities was not Judged to be great
enough to warrant a borehole and handpump program specifically
for these users.



Where there are schools for village midwives and community
health workers and water supplies are low, it would be desir-
able to develop an independent source of water because of the
larger quantity needed by the students who live at the school.
This would be feasible only where an existing handpump program
is operating, such as UNICEF's extensive handpump proagram in
South Kordofan and Bahr-el-Ghazal provinces. In areas, where
well drilling and handpump programs dc¢ not currently exist, it
is not feasible to begin them simply to supply these few
sites. Problems can be avoided, however, by cho ~'ng sites for
new schools where existing water supply systere  .e¢ adequate.

Water Tech 10 (or ngig:%qgg)

The Water Tech 10 device (Figure 2.3) is a simple water puri-
fication device to filter and disinfect water before it is
used. This makes it possible to utilize even polluted sources
for househuld or PHCU needs. The Water Tech 10 consists of an
upper compartment into which water is poured. The water then
passes through filter candles (to remove sediment) and Trio-
cide resin (where bacteria and viruses are immediately inacti-
vated). A residual of iodine is also added to the water as it
passes through the Triocide resin. The water is stored in the
lower container after filtration and disinfection until used.
There is a simple faucet in the lower compartment for drawing
water.

Although some experts have suggested that there may be a haz-
ard from long-term use of iodine in drinking water, long-term
data are sparse on this subject. In the case of the Water Tech
10 application recommended here, the risk of i1l effects is
extremely low, while the potential benefits are great. Gener-
ally only two types of persons are sensitive to long-term use
of iodine: those with thyroid problems, and the unborn fetus
of a pregnant woman. In the recommended application, long-term
exposure would not be possible for anyone except the rural
health workers, and they would receive training in the proper
use of the Water Tech 10. There is evidence that exposure to
iodine concentrations less than 1 milligram per liter (mg/1)
in the Water Tech 10 would have no affect on the general
health of users, even aftor may years of use.

Disinfection of Existing 'Ziirs®

A traditionai method of storing water in Sudancse homes {and
most PHCU's and dispensaries) is in a pottery ziir, which is a
Sudanese earthenwacs pot, sometimes covered, bUt often without
a cover., Water stored in such containers remains cool because
of seepage through the pottery and evaporatlion at the exterior
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surface. Ziirs are inexpensive and readily available in local
markets.

As an alternate way of providing safe water in PHCU's, the
team considered disinfecting water in the traditional ziirs
with chlorine or iodine. However, because of the necessity of
doing this each time the ziir is refilled (perhaps daily) and
the difficulties and expense of supplying suitable disinfec-
tants where none are currently available, this option was gen-
erally considered less desirable than the use of Water Tech
10s for water quality improvement in the PHCP.

Slow Sand Filtration

Slow sand filtration has received considerable support in
Sudan for wuse 1in wvillage and small town water treatment
plants. The government has developed standardized designs for
such plants and has gained considerable experience in their
construction.

A slow sand filtration unit for a PHCU, dispensary, or health
care center could be constructed from a used barrel (42 gallon
0il drum) using local sand that has been graded and sifted.
Water carried from the local village source could be poured in
the top, to filter through the sand and come out the bottom.
This was not recommended by the WASH team, however, because of
the difficulty of obtaining suitable barrels and the necessity
of training CHW's in all steps of the construction process.
The Water Tech 10 device was preferred because of the iodine
residual introduced in the water, the unit's compactness, and
the ease with which it can be cleaned.

No Action

Under the "no action" alternative the PHCU's and dispensaries
would use the existing village supplies as they do now with no
improvement in water quality. This alternative was not consid-
ered to be the best, however, since impure water is used at
PHCU's at present. Boiling of water at PHCU's is not common
because of the high cost of charcoal and firewood. Yet water-
borne diseases are quite prevalent in Sudan (see Chapter 4),
and diarrheal diseases are the chief cause of mortality in
children under five years of age.

Recommendations
Although the gquality of the existing village water supplies
varies considerably, it was found that many are unsafe, The
WASH team recommends that the Water Tech 10 (or equivalent) be
used in CHW training programs and be supplied to the PHCU's
when the new CHW's go to their posts. Over a period of several
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years most PHCU's will be supplied with thesge units, as
existing CHW's return periodically for refresher cou.ses.

Training in the use of these units is necessary before they
are distributed, and this training can take place at the
schools for CHW's, After 1984, these schools will concentrate
on retraining andg refreshing the training of existing CHW's.

It is also possible that these devices could be supplied to
the health centers, rural hospitals, and district hospitals,
although the water supply sources at these locations are often
better. Such considerations were generally outside the scope
of the team's eiforts, however,

The Water Tech 10 has a long 1life and requires very little
maintenance other than occasional cleaning. After the candles
have been cleaned to the point where they have worn thin, they
can be replaced. Replacement candles should be stocked in the
Supply system of the PHCP. Periodic replacement of the filter
candles also ensures replacement of the Triocide resin in a
timely manner.

2.1.2 Ssanitation

In the area of sanitation, the WASH team considered five al-
ternatives for use in the PHCP including:

improved pit latrines,
pour-flush toilets,
compost toilets,
bucket latrines, and
no action.

U e W N
. .

Improved Pit Latrines

The use of an improved pit latrine (Figure 2.4) was judged to
be the most viable alternative, particularly for the rural
areas in which most PHCU's, dispensaries, and health care
centers are found. The design shown in the figure is one that
has undergone a good deal of testing throughout the world. The
Principal components include a dry pit, a squat Plate made of
concrete (or other solid material) a vent pPipe painted black
for thermal heating by the sun, and walls made of local
materials. Odors escape up the vent pinve, and the shelter is
ordorless if used properly. Fly screens and a removable cover
for the Ffloor hnle should be provided to limit access by
insects.

Poug:glusb Toilegﬁ

Pour-flush toilets have gained considerable popularity in sub-
urban and rural areas of many developing countries. These may

~11-
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be used with septic tanks (and leacning fields) or with
Seepage pits. If water is plentiful at tne site, pour-flush
toilets may be an option that is superior to (or at least more
convenient than) the improved pic latvine.

Pour-~flush toilets are not recomnended in general tor sudan,
however, because of the widespread need 1n most areas to con—
Serve water, the somewhat greater hazard associated with
leaching fields and seepage pits polluting groundwater re-
sources, and the need to periodically pump out septic tanks,

Composting Teilets

Composting toilets have some advantages over other alterna-
tives in areas where adequate amounts of plant materjal are
avallable to generale sufficient heat in the compost pit. The
WASH team judged that composting toilets (Fiqure 2.5) would
generally not be feasible in Sudan axcept in the Southern Re-
glon where grass and other fodder type materials could be
added to the compost pit. However, composting toilets are
generally not as acceptable as improved pit latrines even in
Southern sSudan, because of the Jeneral reluciance of Sudanese
to touch wastes (even completely sate, composted wastes) due
to religious beliefs, Composting toilets also tend to be more
expensive to construct than improved pit latirines.

Bucket Latrines
Bucket latrines have been utilized in mary areas of Sudan in
the past. The tean varticularly noticed their prevalence in Rl
Obeid and Kadugli during [ie'd vigirs there, buat the mnnici-
palities involved are slowly movicy toward conversion of the
existing bucket latrines to pit latrines becanse of problems
with sevrvice and meintenance ., Zocket latrine:s may be
acceptable 1f properly servived, but flies and vermin, as well
as asgsocliated odor generally make Lhem an unabtractive
alternative. '

No Action

People commonly go into the bush and either dig a hole in the
sand in which to deposit their esxcreta or deposit them behind
nearby vegetation. [n desert areos of Sudan the sun quickly
Eransforms  the encreta into dry matter ior which further
Ereatment may be unnocessary. n oromote and spacsely populated
areas this practice may continue with few i1l »2ifects. How-
ever, in the swall towns in which PHCUY g and dispensarios are
located it would Lo desirable for CHW's to demonsrrate the
penefite L f impioved Pl Jatrines through their construction
and use at local PulU's.

~13.-



FIGURE 2.5

Composting Toilet
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Improved pit latrines are recommended for general us in Su-
dan, barticularly in andg near rural tcwns where PHCU's are lo-
cated. It is also recommended that proper financing and mate-
rials should be made available to the CHW's for assistance
during construction.,

2.1.3 Training in water Supply and Sanitation

The extension of the water supply and sanitation component to
include the addition of a training component was considered in
order to improve training at existing schools for CHW's and
NCHW's.

The WASH team reviewed the existing manuals used in schools
for CHW's and NCHW's (52) and noted that the material cur-
rently being used for watzr supply and sanitation training was
weak in many areas. Because the team recommends the introduc-
tion of the water Tech 10 and the use of improved pit 1la-
trines, it is believed that existing manuals are not adequate
for the increased emphasis that should be placed in these
areas, particularly to expirain the construction, the need for,
and the use of the new facilities.

Thus, it is recommended that a supplementary manual be devel-
oped to describe the use of water purificatien devices and the
construction of improved Pit latrines for pHCU'e and dispensa-
ries, and to cover other emergency methods tor disinfection of
water and the handling of wasteg. Technical asssistance in
this endeavor may be necessary in the future.

2.1.4 summary of Recommendations

It is recomnended that a water supply and sanitation component
be added to the Northern Primary Health care and rural Health
Support projects. For water supply, it i¢ recommeded that wa-
ter Tech 10 (or equivalent) devices be introduced inte the
training programs at schools for community health workers and
into the PHCU's and dispensaries themselves once CHW's and
other operators have becn trained in their use,

In areas whuere wel] Arilling and handpump installation pro-
Jrams are currently underway, PHCU's and dispensaries could
petition the Jovernment to locate handpump s nearby vtn meet
critical local needs. [n gencral, however, {he WASH teamn
judged that tpe total use of water at thoewe facilities was not
of suificient qQuant ity to Justify a now handpump program in
dareas where guch Programs were not now opevating. Rural health
centaors, aospitals,  ard district Haspiials, 1€ nor Now  sup-
plied with adequate water, should also be considerad for walls
and handpumps if 2xisting drilling program js Opurating
within their province,
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In the field of sanitation, the WASH team recommends that im-
proved pit latrines (see example, Figure 5.3) represent the
best alternative, although introduction of these pit latrines
and encouragement of their use will not be an easy task. Some
method of financing and/or method to make construction mate-
rials available will be necessary in ovder Lo establish a via-
ble latrine construction program,

In the area of training, it is recommended that a supplemen-
tary manual be developed to describe the use of water purfica-
tion devices, the construction of improved pit latrines for
PHCU's and dispensaries, and other emergency methods for dis-
infection of water and the handling of wastes. Technical
assistance in this endeavor may be necessary in the fnture.

2.2 CARE Proposal for Nortﬁ_KQEQQQQQMEEQYE”CG Rural Water
Supply

The North Kordofan Rural Water supply Projoct was designed by
CARE and submitted to USAID/Sudan as an unsolicited proposal
(84). The stated objective of the project is to provide domes-
tic and livestock water supply in North Kordofan Province
through the construction or rehabilitation of 40 Government of
Sudan water vyards. The primary target area is in the shape of
a triangle, with corners at the towns of E1 Obeid, Bara, and
Um Ruwaba. The provision of reliable water supplies is ex-
pected to stem the dry season migration of people in the area
and to encourage the harvesting of gum arabic from Acacia sen-
€gal trees. The sale f gum arabic on the international market
generates a large portion of Sudan's foreign exchange earn-
ings.

The project proposal calls for drilling deep boreholes (aver-
age depth 600 feet) from which to draw water. Pumps to bring
the water to the surface would be powered with diesel engines.
Included in each "water yard" would be a 10,000 gallon ele-
vated water tank and taps for human and livestock use. The
Project proposal cstimated that 2,000 to 4,000 people would be
served by each water yard. In the same region there are cur-
reatly 164 water yards (with a total of 204 boreholes) . Based
on studies in other areas of Sudan {55, 58), it is likely that
many of the existing water yards are not functioning because
of general shortages of diesel fuel and spare parts for the
engines,

A5 envisaged by CARE staff, the project would be implemented
by tne National Administration for Water (NAW) , through its
Western Reygicnal headquarters in E1 o0Obeid (North Kordofan
Province). CARE would be responsible for commodity procurement
and coordination with the Forestry Department (with respect to
the reforestation effort) and would moni'or program implemen-
tation. The proposed Project revresents an extension of NAW's
reponsibilities in the management and maintenance of water
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vest of millet or sorghum due to dry weather or insects, other
steps must be taken to earn cash.

One way to earn additional cash income during the dry season is
for men to migrate to the Gezira or other locations to the
south in order to work as wage laborers in government irriga-
tion projects. When migration of the men docs take place, the
women and children generally remain behind.

Another way for farmers to obtain casn is through the harvest-
ing of gum arabic from Acacia senegal tLrees.* These trees occur
naturally in Africa in a wide band between 10 to 15 degrees
north latitude. On the international warket, Sudan supplies
about 80 percent of world Jdemand for Jum arabic, which is a
major source of foreign exchange. Some of the mout productive
areas are near El Obeid (3.

The trees are scored by the men of the household in early
October, the start of the harvesting season. Gum arabic
harvesting begins in November and Decenmber, with most of the
gum arabic having been collected by the end of January . The gum
is harvested once every two weeks, generally by women and
children. The men also assist with the harvest early in the
season when the quantity of gum arabic is heavy,

It is doubtful that there is currently a shortage of labor for
gum arabic harvesting, since wmost of the harvesting takes place
prior to migration of the men in the ary season. Since the
women and children of the household normally remain behind,
there »robably is sufficient labor in the area to complete any
remain.ng harvesting of gqum arabic that may bhe necessary during
the dry season.

Unfortunately, the returns from tending and harvesting cum
arabic are meager considering the large amount of labor re-
quired. The WASH team estimated that Lhe price fFor gum arabic

at El Obeld was abouv LS 380 (Sudanese pounds, LS 1.00 =
US$0.90) por metric ton in November 1981. This compares to a
market price of L& 423 per wetric ton in Khartoum {and LS 589,
sorted and deliversd tn Port Sudan). Toternational prices
posted for the 1981/82 season by the Gum Arabio Company Limited
ranged from $1,500 per wmetric ton for cleaned and graded qgum
arabiic, to $2,250 per m2tcic tan for the spray dried product
(FOB Port Sudan). 1. ‘the Project area individual larmers may
receive even less than the <1 Obeid market price if they sell
to middlemen (usuallv local merchants) in vural areas.

;
l

* Farmers can also earn cash by culting the hcacla senegal
trees for charcoal production and for [irewood, Bocause the
wood 1s wvery hard, it makes ar cxecllone feowd stock for
charcoal produstion. Tt is believed that Lhis Frend has in-
creased 1n recent veorz. The tree broches are also used to
construct fences to kecp: animals awday Lrom the {fields.
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While the provision of more water in the area may stem some of
the migration, it is doubtful that it would stem all of it.
During a drought many of the crops will fail in any case (the
area being marginal for rainfed agriculture). Thus it 1is
likely that area farmers will have additional needs for cash
income in the future, and migration may be necessary even with
the provision of water for domestic needs.

Assumption 2: The provision of domestic water supply will
allow farmers to assist in the reforestation
effort.

In support of the second assumption, there is some evidence
that the provision of water, particularly if it is distributed
at points of use convenient to the residents, would reduce the
labor currently required to fetch water from distant sources
and from queuing in lines at water yards or drawing water from
dug wells. Most of this activity is carried out by the women
and children. Conceivably then, it could be argued that the
provision of a domestic supply of water through handpumps or
other facilities would reduce the labor currently expended by
the women and children in fetching water and could free them
to spend time assisting in the reforestation effort. This
would only be logical, however, if the new domestic sources of
supply were confined to those villages that were also cooper-
ating in the Department of Forestry's program of reforesta-
tion.

Another question, however, is whether or not farmers will
actually participate in the planting of Acacia senegal sced-
lings obtained from the Department of Forestry nurseries.
Ideally these seedlings are moved from the nurseries in July
and plantcd shortly thereafter during the rainy season, when
the ground is soft and there is sufficient moisture for the
seedlings to establish themselves.

The WASH tcam visited an area north of El Obeid in which seed-
lings had been intercropped with existing millet and sorghum
and appeared to be doing well. There were no large Acacia sen-
egal trees in sight at thi: location, so that the area was
barren of trees except for tue seedlings that had been planted
by the farmers. No animals were s2en in this area. In Acacia
senegal forests nearby the tcam did not obscrve any planting
of seedlings, although many secedlings were seen to be coming
up naturally because of the pProximity of larger trees which
provided the seed stock.

The normal pattern in the area is that of shifting cultivation
in which Acacla senegal seedlings return to the arca only af-
ter the ground has Deen worn ont due to cropping patterns. The
land then remains fallow for scveral years and the seedlings
grow into producing itrces within five years. Trees produce gum
arabic for about 15 years.
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After the trees are 20 years or so old, production is minimal
and the trees are cut for firewcod and charcoal. Acacia sene-
gal is thus the fallow crop between periods of culfivation. As
Tncreased population places more pressure on tne land, there
is a greater likelihood that the trees will be cut sooner to
provide more crop land and produce firewood and charcoal.

Technical Problems withnthedgﬁgﬁmggqgg§al

Technical protlems with the CARE proposal came Lo light while
it was under investigation by the WASH team. They are listed
below:

Basement Compl ~x

The Um Ruwaba aquifer, which is assumed to be the underground
source of water for the 40 proposed boreholes described in the
CARE proposal (Table 2.1), underlies only about one half of
the project area (Figure 2.7). The remainder of the area 1is
underlain by the basement complex, made up »f granite, gneiss,
and schists (55, 56). In locating the sites of the 40 proposed
drilling sites on a g:0logical map of the area (Fiqgure 2.7),
it was found that five of Lhe proposed sites were underlain by
the basement complex. An additional three sites werc located
in an area of the Um Ruwaba that did not vield water to wells.,
Thus at least eight of the 40 proposed sites would not be able
to tap the Um Ruwaba aquifer.

Water Quality

In addition to the proposed siteg that are situated over the
basement complex, other proposed sites are located over a
portion of the Um Ruwaba aquifer where the chemical quality of
water is poor. The water quality of the Um Ruwaba ranges f[rom
about 500 ppm ta 3,000 vpm of total dissolved solids (Figure
2.8), an indication that the water quality in some areas may
not be very good for drinking purvoses. values of T0S higher
than 1,000 ppn render water undositable for deinking., Any
values above 3,000 ppm THS would fall in the category of
brackish water and would not be suitable for ecither human or
livestock use. Tt is not possible Lo accurdalely cstimate from
avallable maps hew many of cohe proposed siltes would be
affected although the number could e consideralbe.

Carrying Capvacity
When the carrying capacity of the land for animal use was

calculated In the CaRE proposal (84), it was assumed that the
animals were ecvenly Adistribu:ed throughout the project area.



Table 2.1 Proposed Sites for N. Kordofan Water Supply

Location
No. Site Name Coordinates Verified
Long. Lat. on Map (X)

1 Halgarma 31 11' 13 08" X

2 Es-Sarrhayia 30 34" 13 29!

3 Qog-Er Rayasa 31 30' 12 52!

4 El-Nigeia's 30 54" 13 10°

5 Umm Garrany 31 30' 13 05"

v Umm Tugor 30 30' 13 33° X

5 Umm Usheira 30 11" 13 30' X
8 Kazgeil 30 10" 12 47! X
9 Azhat 30 15" 13 37! X
10 Umm Reika 30 50" 13 28" X
11 El Tukeil 30 16" 12 46"
12 Shabawiya 30 55" 13 24" X
13 Suweilim 30 13' 12 48" X
14 E1 Ain 30 23" 13 01" X
15 Namli 30 45' 13 27! X
16 Abu Owa Hosh 31 26" 13 26
17 Um Gerif 30 37' 13 31! X
18 Radona 30 45' 13 08" X
19 Sheibula 30 53' 13 12" X
20  Kindua 31 00" 12 57! X
21 Abu Sa'ad 30 48" 12 56° X
22 Banat 31 13' 13 11"

23 Dereisa 30 46" 13 17! X
24 Fangoga 30 30' 13 00! R
25 Umm Heglig 30 36" 13 16" X
26 Sinjikia 30 30" 13 29! X
27 Umm Gelgi 30 22' 13 32 X
28 Maltut 30 44* 13 10! X
29 Khorsi 30 27" 13 38! X
30 Zureiga 30 37 13 33! X
31 El Fureia 30 45' 13 29! X
32 Yasein 31 14 13 12" X
33 El1 Beida 30 42' 13 25" X
34 Abu La'ot 30 36" 13 22! X
35 Umm Saiyala 31 0A' 13 16! X
36 Wad Delu 31 13" 13 20! X
37 Mealla 31 29' 13 10 X
38 Asida 30 37' 13 35! X
39 Sharbaniya 30 55' 13 34"
40 Megeita 30 40" 13 06 X
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FIGURE 2.8
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In fact, water yards tend to cause animals to congregate in
specific areas (43, 30). Animals nceed water every other day
(on the average), and even daily in hot weather. Thus,
particulary at high volume sources of water (such as water
yards), the number of animals will be likely to exceed the
carrying capacity of the surrounding range. Denudation within
a radius of two to ten kilometers surrounding the yard will
follow.

Depth to Water

Another problem relates to the way in which CARE estimated the
depth to water at the 490 proposed sites. The proposal assumed
that it was necessary to drill about 600 feet to Lap the Um
Ruwaba aquifer. For those sites in the basement complex,
however, there is no need to go deep since the only water
found in the basement complex i3 in the shaliow weathered
zone. Going deeper would offer no advantage other than
assuring that a sufficient amount of water stood in the well.

Project Alternatives Considered by CARE

Only two alternatives to the project were considered in the
CARE proposal: 1) no water development, and 2) a shut down of
water yards in areas showing signs of severe land degredation.
The first would not achieve the project objectives, and the
second 1is identical to the proposed project except for a
modified management policy.

Project Alternatives Identified by the WASH Team

The project objective of supplying additional water to rural
areas in North Kordofan pProvince can be met by any of of three
general alternatives identified by the WASH team (Figure 2.6
above) .

1. The first is that proposed by CARE of constructing or
rehabilitating 40 water yards with wells of an aver-
age depth of 600 feet.

2. The second is rehabilitation or construction of ha-
firs (traditional water storage ponds supplied by
nearby intermittent streams) .

3. The third is the development of a handpunp program

with wells drilled up te 200 feet in depth and the

installation of handpumps. The limit of 200 feet of

Vitt is a maximum Lor the general use of handpumps,

because with greacer depth it is ditficolt for women

and children to operate a pump.

Each of the listed alternatives is considered below in detail.
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Alternative 1: Water Yards

The water yard alternative proposec by CARE 1s favored by some
Sudanese government officials and politicians. The main draw-
back is that water yards are costly (LS 40,000 zach) and po-
tentially hazardous to the environment becaunc of overqgrazing
in the areas surrounding water vards. This 1s due to an in-
crease in the animal population as a result of the additional
available water, Another drawback 1is that government water
yards have a poor operating record. They are frequeatly out of
service because of a general lack of di=2scl f{uel and spare
parts for the engines.

A significant concern of the WASH team was the potential in-
crease in the number of livestock in the area because of the
increacsed availability of water from the water yard. A number
of auchors have documented that in the Sahel, livestock tend
to increase until vegetation in the surrounding area 15 either
nonexistent c¢r minimal (30, 31), Although there is no gquanti-
tative data to indicate that animals have definitely increased
as a result of existing government water yards, there was a
strong feeling among many respondents that snach was the case,
and the WASH team felt that the evidence was strong enough to
rule against this alternative,

Alternative 2: Hafir Construction or Rehabilitation

A hafir is an artificial depression into which surface runoff
is channeled during the wet season for later use. Ry careful
attention to the elevation of the depression in relation to
the adjoining ephemeral stream, it is possible to divert water
from the stream during floed conditions and store it in an ad-

joining hafir. Moslt of the project area is too sandy to allow

hafirs to hold water, although there are 2 few in the south-

western corner of the area near Bl Obeid. These hafirs could
be rehabilitated by dredging sediment and improving the diver-
sion structurcs. However, the availability of hafir water to
livestock in most c¢ases makes animals the primary recipients
of project benefits. Hafirs are frequently subject to pollu-
tion from animals as they drink (rom its banks. Even if ade-
gquate fencing is provided to prevent animal access, hafir wa-
ter should be tveated prior ‘o human consumption to remove
suspended materials (sediment, colloids, organic matter, and
bactevia). Because the primary necd in the project area is
water for human consumption, the hativ alternative was not
recommendoed ny the WASH toeam, I

Alternative 3: Shallow Borcholes with Handpumps

Shallow boreholes were suggestoed by the WASH fteam after vis-
iting the project arca and viewing a nuwber of existing dug
wells. The local dug welly ace typically 50 to 70 feeb in

Y
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cost, and its potential for maximizing the distribution of use
points and service to the People. Several factors led to the
selection of this alternative, including (1) the fact that
large numbers of animals are not served by handpumps, (2) the
technology of handpumps is judged to be more appropriate than
water yards in this reagion, (3) fossil fuels are not required
for hand pump operation, and (4) the wells can be sited to
benefit villages that are Cooperating in the ongoning refores-
tation effort in the region,

2.2.2 Design of Baselinc Study and Evaluation Systei

The WASH team wac asked to design a baseline study and evalu-
ation system for the North Kordofan Rural Water Supply Proj-
ect. Although the WASH team i recommending against the fund-
ing of the CARE proposal as originally formulated, a baseline
study and evaluation System may still be hecessary under the
handpump alternative, althouyh considerably reduced in scale.
The system described below wias developed after talking with
interested persons at the University of Khartoum, particularly
Dr. D.L. Johnson.

The baseline study and evaluation system described below has
as its core six points (Table 2.2). Each of these will be
described in detail,

LANDSAT and Aerial Photographs

LANDSAT satellite photographs are available for sudan, as they
are for the rest of the world, from the EROS Data Center 1in
Sioux Falls, South Dakota (USA) . Infrared false color com-
posits, in addition Lo hlack and white photographs, should be
very usefual in any basoline data system. Tt 1s suggested that
LANDSAT photographs bo obtained that were taken before the
start of the project and that photographs of the same area(s)
be obtaincd at reqular intervals of one vyear or less after the
Project beging. ldeally, at least twe photographs per vear
should be obtained, showing bath wet season and dry season
conditions. LANDSAT imagery s cxpocted i show Lhe presence
of any long-term changes in vegetation in the project avea,
although image resolution is of sueh 4 gross natare that mi-
nute features will not pe discernable. Long-term changes may
be apparent in two to [ive vears. Aerial photographs of areags
surrounding selected new wells would boe helpful, bpDr. p.L.
Johrison of the Dapartment of Geoyeaphy  (Khartoam University)
{

has indicated that phoetograhic coverage of the projoect »area is

available and could e purchased  in Suodan from  t©he Sudan
survey Department . A lisc and dates oy v iniing phntoyraphs
was aot, however, available to chi WASH  troam durving their

visit.
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Table 2.2

Major com

*

Proposed Baseline Study and Evaluation System,
North Kordofan Rural Water Supply Project

ponents:

use of LANDSAT satellite photos and aerial photos to
monitor areas surrounding new water supply points and
control villages;

census of human and animal populations in selected
villages, to be carried out before the project and at
intervals after the intervention;

water use information collected at water use points
to determine population served and user habits;

monitoring of climatic data for the project area to
enable comparison of the current project vyear data
with long-term climatic trends;

collection of statistical data on the incidence of
disease in the project areaq thisugh the GOS's primary
health care system; and

collection of data un social and economic status of

individual housebolds within the selected target
villages and control villages as well.
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If the existing photographs are not sufficient, or if addi-
tional documentation is necesssary, it should be possible to
use the existing USAID aircraft and 35 mm photography to ob-
tain photographs of limited areas of interest.

One of the features of primary interest wsyuld be the number
and distribution of houses in test villag s and control vil-
lages before and at intervals following project commencement .
Increases in the denudation of vegetation surrounding new well
sites should also be detectable from aerial photographs., The
image resolution available Ffrom aerial photographs is much
better than that available from satellite imagery, so that
smaller features will be discernable.

EEDEHﬁ_Qﬁ_ﬁEEEQ_iQQMQQZﬂéleQBEE§E£9Q§

In selected villages it is proposed that a census of human and
animal populations be taken before and after installatioun of
aev vells. This count should be done not only for villages
ceceiving .ew water sources but for control villages as well,
since the population is generally expected to increase over
time in any case. pata should be collected three times a year
for the first year to detect seasonal changes, and in the last
year of the three-year project period.

Water Use Information

An estimate of the amount of water used at the water use
points should be collected periodically, including the number
of pecple who visit the water use point. The frequency of use,
the wusual time of day, the distance Ffrom home, and other
information to indicate any Increase in water use or decrease
Iin the amount of time spent daily in collecting water should
be surveyed as well. Data collection should be carried out
both in the villages receiving new water sources and in
control villages,

§9119Q2192~9ﬁm@92EE9lQQIEQLHQQEE

Date on temperacure, rainfall, wind direction, and soil mois-
ture, should be available from the nearest weather stations.
Data on the level of area water tables should be gathered pe-
riodically fronm observation of soloctoed local wells.

Incidence of Disease in tho Al ea

Information on water-washod and water-borne discases in the
area should be available (rom the records of patient visits to
local pPHCU's and dispensarics. These medical facilities should
Lbe contacted for such information in selectod target and con-


http:water-wa.hi

trol villages. Data collected over time may be used to approx-
imate changes in incidence of disease. which may in turn be
attributed to increased use of water or the availability of
safe water iu the target villages. General area-wide patterns
of change may be monitored through data from the control vil-
lages. As mentioned elsewhere in this report, data from rural
medical facilities may be inaccurate; however, a properly
designed study can minimize the effect of such Inaccuracy on
the study's outcome.

Measure of Social and Economic Status

During the census of human and animal populations, interview-
ers should also obtain data on household characteristics such
as number of children, general income level, amount of land
owned or cultivated, and other indicators of social and eco-
nomic status. This data will provide an 1indication of the
status of each village population in relation to other se-
lected target villages, or the control villages. The data can
be used as a statistical control for relevant factors among
villages in the same area.

A baseline study and evaluation system would be useful no mat-
ter which project alternative is selected for implementation.
A smaller and less costly survey would be possible under the
handpump alternative because of the relatively small potential
for negative environmecatal impact. Fewer data items would be
collected as a result. The Institute for Environmental Studies
and the Department of Geography at rthe Universicy of Khartoum
who have done previous work in the project area, are inter-
ested in implementing the baseline study and evaluation sys-
tem. These organizations should be considered for this effort
(42, 45).

-31~






FIGURE 3.1

Average Annual Rainfall in Sudan, 1931-1960 (mm)
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for settled communities, and 800 mobile units for nomads. Tra-
choma control, immunization, and education in nutrition and
health will also be promoted. Oral vehydration therapy will
spearhead efforts for the control of diarrheal diseases among
under-fives, the single nost significant killer of children
(7).

Within the Government of sudan, tunding and advisory services
for water supply and sanitation in Sudan are controlled by six
different ministries (Figure 3.2), incloding the Ministry of
Energy and Mines; the Ministry of Agriculture, Food and Natu-
ral Resources; the Ministry of Cooperative and Rural Develop-
ment; the Ministry of Construction and pPublic Works; the Min-
istry of Health; and the Ministry of Planning and Finance. Re-
sponsibility for water supply (left side of Figure 3.2) is di-
vided first along urban and rural lines. In rural areas, re-
sponsibility for water supply is divided still Ffurther along
regional boundaries.

Responsibility for urban water supply is held by the Public
Electricity and Water Corperation, which is under the Minis-
try of Energy and Mines. Responsibility for rural water sup-
pPly in most of Sudann is that of the National Administration
for Water, under the Ministry of Agriculture, Food, and Na-
tural Resources. In the Southern Region, rural water supply
is the responsibility of the Rural Water Corporation under the
Ministry of Cooperative and Rural Development .

Responsibility for szanitation is alse divided (right side of
Figure 3.2) among urban and rural jurisdictions, with urban
sanitation the responsibility of municipal and local councils
(with construction advice available from the Ministry of Con-
struction and Public Works), and rural sanitation generally
the responsibility of the Ministry of Health.

Overall responsibility for the apportio nment of monies among
the various ministries of tha Governmentc of Sudan is that of
the Ministry of pPlanning and Finance.

3.1.1 National Administiation for Waler (NAW)

The National Administration for Water was established 1in
February 1930 and took the place of its predecessor, the Rural
Water Corperation (RWS), In all exeept the Southern Region.
NAW is now the ,rime agency with respensibility for rural
water supply in Sudaon.

The history of rurel water adoninistrabion in Sintan goes back
the eacly 1940's. o 1942 the LGovernment  Formed the Soil
Conservation Board which in 1544 was roorganized into the Soi!l
Conservation Zcction of the Department of Agiiculture. This
agency is reported to have constructed aboul 00 hatirs daring
this period. Tn 1956 the Land Use and Rural Water Development
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Figure 3.2

Authority for Water Supply and Sanitation In Sudan
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Department was formed under the Ministry of Agriculture to
carry out coordinated development iu land and water use. In
1965 the Rural Wwater and Development Corporation was formed.
This agency concentrated on strengthening vural witer supply
programs and coordinating them with land use, social services,
and overall development, includiag the settlonent of nomads.

In 1970, a national "anii-thir<t Campalgn” was beann. In addi-
tion to local GOS contributions, intcernational donors also
joined the effort including the United Nations, the Arabian
Council, the International Red Cross, and the bilateral aid
organizations of Sweden, Yugoslavia, Eyypt, Ttaly, Nigeria,
and China.

In 1975, the name of the Rural Water and Development Corpora-
tion was changed to the Rural Water Corporation which concen-
trated on water research, the drilling of deep borcholes and
improvement of shallow wells, construction of dams and EEELFSr
and the erection of water yavrds. The Rural Water Corporation
was orqganized into five sections, including well drilling, wa-
ter yard erection, wabter yard maintenance, hafirs, and hydro-
metry and equipment purchase.

The National Administration for Water evolved from the Rural
Water Corporation in Februavy 1980, as part of the decentrali-
zation process (then jgoing on at the national level) in which
more authority was given to the regions. Undev the new align-
ment the NAW in Khartoum retained rosponsibi.ity {or finance
and general supply of equipment while +-spansibilitvtye far con-
struction programs was given tno Lhe regional centers (57).

3.1.2 Rural Water Corporation (RWO)

In the Southern Reqion with headquarters in Juba, the Rural
Water Corporation continues Lo operate nnder the Ministry of
Cooperative and Rural Development, In the Soulth, the Rural Wa-
ter Corporation performs the same functions as the NAW in
other areas of Sudan, owoept thal rLu cutrent administrative
capabilities of the RWC are considecably weaker bLocause of
staffing and budgetary constraints within the Ministry of Co-
operat,ve and Rural Dev:lopment, ‘

3.1.3 Public Rlectricity and Watrer Corporation (PRWC
; t

The Public Electricity and Water Corporation is rthe national
enterprise responsible Vor the generation and the bulk dis-
tribution o0 electricity avd wate o Sodan (49). inis corpo-
ration, which operates under the siviairy of Frnierdgy and Mines,
has the anthority and the ol bgation o () acvelaop «icient,
Einancially viable orban waoer supply sysioas throughout  the
country, (L) carvy out all neceosa, vy investigations, (¢ de-
velop long-term plans, nl (d) operate avban water supply sys-
tems.
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The general manager of the PEWC has the authority and respon-
sibility for the daily operations of the corporation. Ministe-
rial approval is required mainly for PEWC's borrowing, annual
budget, and changes in tariffs. Such approval 1is normally
given with the concurrence of the Ministry of Planning and
Finance (14).

As of 1977, PEWC administered 59 piped urban water supply sys-
tems (Table 3.1), 48 of which were in the Northern Region* and
11 in the Southern Region (14). According to a WHO/GOS study
about 49 percent of the Sudan's urban population is served by
house connections and street standposts, although service cov-
erage varies considerably. It was estimated that in 1977, 53
percent of the wurban population within the Northern Region
were served, while only 17 percent were served in the Southern
Region (14).

PEWC generally uses a policy of universal metering, including
street standposts. Street standposts are often operated by
open concessionaires, who sell water at the fountains and may
also deliver it during off-peak periods to the homes cf con-
sumers (14).

The WASH team observed that household water fixtures were
poorly maintained in Khartoum and elsewhere in Sudan. Although
meters were commonly used at household connections and stand-
posts, a iack of maintainence resulted in a high percentage of
poorly calibrated or non-functioning mete: s,

Losses from water leakage in urban systems often cannot be
evaluated because of an absence of master meters at central
water works facilities (14). Tt is probablz in view of the age
of many of the distribution systems and the poor quality of
maintenance that significant losses are occuring.

3.2 Multilateral Organizations

Numerous multilateral organizations are active in water supply
and sanitation projects in Sudan. Many of these organizations
fall under the general umbrella of the United Nations, such as
UNICEF, UNDP, WHO and UNHCR. The World Bank 1is also funding
some water supoly and sanitation activities,

* Prior to 1977 the "Northern Reqgion" included all of Sudan
outside of the Southern Region. A wove within the G9S in the
last few years to "regionalize" the government has led to a
further division of the old "Northern Reqgion" into Eastern,
Western, Central, and WNorthern regions. Southern Region
boundaries have remained unchanged. Regionalization has not
yet fully taken place in all 605 activities, however.
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Table

Serial
No.

11

Iv

10
11

12

14

15

16
17
18
19
20

2]

2

~

.1 PEWC Administered Urban Water Supply Systems. 10

Province
&
Location

Khartoum

Khartoum town
& villages

Omdurman town
& villages

Khartoum North town
& villages

Subtotal
Blue Nile
Singa
Sennar

Ed Damazin

Er Roseires
Subtotal

El Gezira
Wad Medanis
Abu Usher
Managil

El Ghurashi
E]l Hasahelisa
Rufa'a

El Kamlin

Hillaliya
Subtotal

White Nile
Aba

Rabak
Kost i

El Kawa

Ed Dueim

Geteina
Subtotal

Horthern Kordofan
El Cheide

En Nahud

Um Ruwaba

Bara

Et Ranad
Subtotal

Southern Kordofan
Kadugli

Dilling
Subtotal

System
Capacity

3110
5900
2400

2280
13690

17300

1440
2160
2880

2880

4500

720

16460

7238

w2
[=]R=]
ala

Present Situation

Number ot
Standposts

14

"o

N/A
N/A

68

14

N/A
20

18

13
n/R

44
16
10
10

N/A
N/A

Supply
Source Method
Number
Sur- Ground of HC
face )
1}
87 13 37241
717 23 26870
3l 69 281382
73 27 92493
0 100 1726
86 14 3029
100 0 750
100 0 N/A
71 29 N/A
72 28 11800
0 100 200
100 o] 700
100 0 800
] 100 1700
0 100 190G
o] 100 700
o 100 200
52 48 18000
100 4] REY]
100 0 N/A
100 0 4000
0 100 200
100 4] 2150
0 100 800
99 6 N7R
85 15 5614
0 100 609
0 100 996
0 100 400
100 0 N/A
99 45 N/ A
0 100 464
0 100 900
0 100 21888

~-38-~

taf—
Lt L

77 (14)

Population
1977

451000
384000

201000

1036000

137000
10000
15000

6000
24000
20000

9000

11000
236000

29000
24000
84000

4000
34000

gooan
183000

108000
31000
24000
11000

17000

191000

aroone

21000
45000

Service
Coverage
)
By.. By.!.
HC Standposts
51 5
43 2
88 7
55 4
43 7
51 13
29 4
N/AN/A
N/A N/A
53 17
12 14
23 26
83 0
44 18
59 14
48 47
1] 38
LX) 19
7 19
N/A N/A
30 8
]l 69
19 8
62 38
N/A N7A
32 14
12 18
26 15
23 32
N/AN/A
N/A N/A
13 16
24 20
re 18



Serial
No.

VIl

VIII

IX

X1

XII

XII1

XIv

30

31

32
33
34
35

36

37
38
39

40

41
42

43

15

47

48

49

51

52

53

PEWC Administered Urban Water Supply Systems, 1977 (continued)

Province
&
Location

Northern Darfur
El Fasher*

Geneina
Subtotal

Southern Darfur

Nyala

Port Sudan»*
Tokar
Sinkat
Suakin

Gebeit
Subtotal

Kassala
Rassala
El Gedaret

New Halfa*

Khashm el Girba
Subtotal

Nile

Shendi
Ed Damer
Atbara*
Berber

Abu Hammed
Subtotal

Karima
Dongola

wadi Halfa
Subtotal

Eastern Equataria
Jubat
Tortt

foi
Subtotal

Western Equatoria
Maridi

Yambio
Subtotal

System
Capacity

m3/d

4000

500
4600

2680

500
12000
2000

1440
20740

_
mrd
=1
ESES

Supply
Soutce
N
Sur~ Ground
face %
)
50 50
0 100
43 57
0 100
0 100
0 100
0 100
0 100
0 100
1] 100
0 100
100 0
100 1]
100 0
58 42
0 100
0 100
100 0
0 100
100 9
65 35
100 0
0 100
100 0
0 60
93 7
100 0
100 0
6 4
NI )
100 0
100 n

Present

Method
Number
Standposts

umbe g

ot HC

1551

8801
1259

41

31062
1078
5788
1326

M/A
N/R

250

660

[N}
—ino
win
FNEN

1320
1972

100
3393

1200

/A
N/A

Situation

32

14

277

(9]

A\
o

|

()
=3
—

=)

[oelR ]

~

[, L9}

18

wl’—‘
20

Population

1977

82000

178000
19000
9000
8000

7000
221000

139000

26000
18000
72000
12000

2400
130400

8000
6000

6000

20000

94000

24000

16000

11000
71060

fervice
Coverage

By*
HC

~3r2

12

31

41

—

[-1v=)

o

—
1%

|

~N
~Ji

69

N/A
N/7R

50

Cain]

a7

N/A
N/A

-3
Bytti
Standposts

16

SIS,

=)

ol



Serial
No.

XV

54
XVI

55

56

XVII

58

XVIII

59

PEWC Administered Urban Water Supply Sytems, 1977

Province
%
Location

Bahr el Ghazal
Wau

Upper Nile
Malakal

Renk
Subtotal

El Buheyrat
Tonj)

Rumbek
Subtotal

Jongli

Bor

Total Country

" Area office
**  Based on 6.2 persons per HC (house connection)

*4* Based on 350 persons served by each

N/A Information not available

Note: There

administered by PEWC and for which

Present

Situat

(gontinued)

1on

system Supply
Capacity Jource Method Population Saervice
Number  Number of 1977 Coverage
3 Sur- Ground ot HC Standposts %
m°/d face % By#*# gy**e
3 HC Standposts
4500 100 0 1000 4 87000 7 2
2880 100 0 765 13 58000 8 8
1440 100 0 290 4 23000 g 8
4320 100 1055 17 81000 8 7
1440 100 0 N/A N/A 14000 N/A N/A
909 0 100 N/A N/A 29000 N/A N/A
2349 61 39 N/A N/A 43000 N/A N/A
1440 100 0 200 6 20000 6 11
343,672 64 36 178,636 1,054 3,034,400 37 12

standpost

are 27 communities with a population of 454,000 classified as urban not included
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erratic movement of supplies by road and rail within the coun-
try. Other difficulties in the recruitment and replacement of
international personnel have limited the expansion and formal-
ization of training programs.

A continuing unfunded balance of S5 million i UNICENM's pro-
gram through 1979 and the first half of LA8O also seriously
delayed implementation activities. In 1980, however, the re-
ceipt of $1 million from the Austrialian Committee for UNICEF
and $1 million of private donations fFrom “audia Avabia spurred
recent activities.

The WASH team visited the UNICEF project in Kadugli which
oversees the South Kordafan activities. The team was able to
visit several handpump installation sites, and two hafirs that
had been repaired. The team was impressed with the progress of
the program. The handpump proyram appears to be successful
even though about half of the boreholes drilled thus far have
been found to be dry, and some maintenance difficulties have
occurred with the leather gaskets in the handpumps themselves
(7, 58).

By 1985, operational .areas in South Kordofan's wator program
will be expanded to include the cstablishment of 48 water fil-
tration systems; rectification of 140 bafirs; drilling of 900
boreholes and the installation of handpumps; establishment of
a handpump maintenance system; tralning of two drilling crews;
and coverage of 300 villages with a hoalth and sanitation ed-

ucation program (7).

In both Bahr-el-Ghazal and south Kordotan provinces, the water
supply programs form the core of Lhe area development program
for basic services in healrl, education, nutrition, and child
welfare (7, 11, 12). Other N agencies are participating in
these activities, as well as several bilateral donors and
PVO's.

3.2.2 World Health Organization (WHO)

WHO is continuing to provide technical advice and assistance
Lo UNICEF's water supply and sanitation programs as well as
other health education programs  pursusd  through the 6G0§°s
Ministry of Health. This assistance takes place through WHO's
reqional oftice in Khartoum and ito stath elsewnere in Sudan.

AS part of rhe activitics ascocialed with ¢ SN intoernatiornal
Decade of Water Supply and =anitat .o GRS 05201, Wi has as-
sisted In tne Lormation of o Natrtonal 2ot ion Tammitton to de-
veiap ond discuss decade doals. The Sndaoncso 2ationa)l Action
Committee for Drinking water and Sanitatron nold o4 workshop
from Decembar 7 throughn LO, 1981 in Khovtaum (arter the WASH
team':s departure) .


http:act.e.Vi

3.2.3 UNESCO

UNESCO will continue to provide technical advice and assis-
tance through its central office and staff in Khartoum primar-
ily in support of the UNICEF effort in water supply and sani-
tation (9).

3.2.4 UN High Commission on Refugees (UNHCR)

The UN High Commission on Refugees is in charge of the welfare
and administration of refugee relief operations to support
some 500,000 to 600,000 refugees in Sudan. These refugees are
concentrated in three areas of the country:

1. the East, where some 400,000 to 450,000 Eritrean ref-
ugees are found, particularly in settlements around
Port Sudan, Kassala, and Gedaref (Figure 3.3);

2. the South, where some 80,000 to 100,000 Ugandian ref-
ugees are concentrated south of Juba (Figure 3.4);

and

3. the West, where some 10,000 to 18,000 Chadian refu-
gees are found near the western border.

Water supply and sanitation facilities are major concerns in
refugee settlements and yet are only one part of multifaceted
efforts for which rhe UNHCR is responsible. Active water sup-
Ply projects discussed with UNHCR staff during the WASH team's
visit include:

L. construction of a combined domestic water supply Sys—
tem for Qala en Nehal/El Hawata refugee areas (Figure
3.3);

2. improvement of water facilities in Gedaref area (Fig-

ure 3.3);

3. extension of water supply lines at Tawawa settlement
(21, 22, 23) (Figure 3.3); and

4, domestic water supply for a new refugee settlement at
Port Sudan (see wmap, Figure 1.1).

3.2.5 The World Bank

The World Bank is curreatly the country's leading provider of
commodity and project assistance as well as development plan-
ning policy and guidance. During the fiscal year ending June
1980, the Bank's International Devalopnent Assistance (1DA)
loans totaled come 5120 million, and for the current fiscal
year could well increcase to about S150 wmillion (6).
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The Wadi Halfa project faced many problems including the dif-
ficulty of obtaining proper staffing, the logistics of getting
equipment to the site (shortage of railway cars and poor road
access), and general labor problems. The funding was eventu-
ally exhausted and tangible results of the efforlt were few
(59).

USAID recently approved 32 million for the refugee water sup-
ply project in Port Sudan (24). This preject is a joint effort
of USAID, UNHCR, CARE, and the Government of Sudan. CARE acts
as project administrator. The objective is to provide potable
water supply to refugees in Port Sudan as follows:

a. improvewments to the filter at Khor Arbaat;
b. an 8-inch branch line to the refugee settlement, tak-

ing off from the 20-inch main before it enters the
city distribution system;

c. a ground-level storage tank of about 5,000 cubic me-
ters capacity (four-day supply) at the branching off
point;

d. pumps of 150 cubic meter per hour capacity to pump

from the ground level tank to an elevated storage
tank with a capacity of 2,300 cubic meters at the new
refugee settlement to feed a gravity distribution

system;

e. provision of up to 90 standposts in the new scttle-
ment, thus providing one standpost per 333 refuqgees
(24).

The Port Sudan refugee water supply project received funding
in FY82 and should be under construction within a few months.

3.3.2 Netherlands Technical Assistance Program

The Netherlands Technical Assistance Program has recently al-
located $20 willion for work in the health field. Activities
are expected to be centered in rural areas in order to reach
the poorest segment of the population. Projects are slated for
North Kordofan, Kassala, and Junglei provinces. Proposzed pro-
grams include improvaaent of water supplies, provision of
drugs zand equipment, building of schools for community health
workers (CHW's) and village midwives, a health center, a pri-
mary health care complex in Jdunglel Province, and long- and
short-term assistance (25).

3.4 Private Voluntary Organizations (pvo's)

The wajority of private voluntary organizations working in Su-
dan are church-related. They have been very active in the
Southern Region (centered around Juba) in response to the
area's relief needs following the Addis ababa Accord in 1972.
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At that time the South had been devastated by 17 years of
civil disturbance and desperately needed many types of relief.
As the immediate needs were filled by the donor community,
other, more long-term needy (parcicularly in relation to water
supply) were being considerad,

Some of the PVOs in Sudan are very small groups working in ru-
ral areas. They are dJenerally isolated frem other groups that
may be doing the same things elsewhere, so that ilittle coordi-
nation takes place.

3.4.1 Gerwman Medical Tean

The German Medical Tean works in the Southern Region, particu-
larly in Eastern Equatoria and Western Equaturia provinces.,
Ongoing programs include the construction and renovation of
facilities, the implementation of maternal and child care pro-
grams, immunization services, and training activities. A water
supply progyram is also a part of this effort, Jenerally con-
centrated in the Wajor towns of the southern Region (60) .

3.4.2 The Action Committec for the Rehabilitation of Southern

Sudan (ACROSS)

ACROSS began its activities in 1972 as an umbrella organiza-
tion, including 13 development-orienced groups (three Uy.s.
PVO's). Most of 1ts WOrk has been concentrated in primary
health care and rural water supply activities in the Southern
Region, although some activities have taken place in South
Kordofan Province (25) . The main rhrust of ACROSS's a-tivities
has been in primary health care in Mestern Equatoria, Junglei,
and Fastern Kquatoria provinces,

3.4.3 International Voluntar.y Services [Vs)
I ’

International Voliiitae ;7 cvvices hag participated in vural
sale water projects in ¢l Soulhiern Region and at the new town
of Wadi Halfa in northern soadan., in southern Sudan, TVS staff
have carried syt surveyving, drilling, and testina of wells in
selected rural areas. Drilling teams have been recruited from
villages and their work nas been supplemented by skilled work-
ers. Through this local participation, villagers learn how to
drill wellg and, more tmportantly, how to keep them vperating
(25).

3.4.4  ACORD/CUSO

ACORD/CUSO {5 a coalition ol two groups made up of Ruropean
and  Canadian organizations, Steff are currently wovking in
southern and westorn Piovineces of  Swudan, assisting in  the
implementation ol the GOCTs Primary Health Care Froaramn, Ac-
tivities incinde thoe Supcrvision of OHWs  and NCHWS, community
education, and rural watoer activitieg (?49) .
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3.4.5 African Medical & Research Foundation (AMREF)

AMREF is a U.S. organization based in Nairobi and is currently
the prime contractor for USAID's Sudan Primary Health Care
Program activities in the Southern Region. This program in-
volves construction and administration of primary health care
facilities, dispensaries, and other rural health activities.

3.4.6 Catholic Relief Services (CRS)

CRS began working in Sudan in 1972 with relief efforts in the
Southern Region. Headquarters are in Khartoum, with small pro-
grams operating throughout the country. CRS has been active in
developing water supplies in Hella Mazo and several Gezira
villages, and a rural sanitation project in Tor.t District.
CRS was also -~ctive in the community developmen: project in
Wadi Halfa, alung with 1vVSs and USAID (59). Proposed projects
call for expansion of CRS activities in the areas of nutri-
tion, water supply, and primary health care.

3.5 Summary

Within the G0S, funding and advisory services for water supply
and sanitation are controlled by six ditferent ministries. Re-
sponsibility for water supply is partitioned along urban/rural
lines and regional boundaries (Figure 3.2, above). Recsponsi-
bility for sanitation is diviced along urban/rural lines.

There are wany international organizations active in water
supply and sanitation in Sudan. "f the minltilateral organiza-
tions, the most active in rural water supply and sanitation is
UNICEF, with a large shallow well drilling and handpump in-
Stallation program in South Kordofan and Bahr-el-Ghazal prov-
inces as well as hafir rectification and  filtration activi-
ties. UNHCR is active in water supply and sanitation in con-
junction with the provision of haousing and other facilities
for some 500 to 600 thousand refugecs in sSudan.

Water supply and sanitation activities of international orga-
nizations in Sudan have been characterjzed by a lack of gen-
eral coordination, both among donors and among the various
ministries of the GOS with which they deal.
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Chapter 4

HEALTH ASPECTS OF WATER
SUPPLY AND SANITATION IN SUDAN

4.1 Water and Sanitation Related Diseases in Sudan

4.1.1 Disease Transmission

There are four mechanisms through waich water ~upplies can af-
fect human disease transmission (87, 85, 86). Knowledge of
such mechanisms (Table 4.1) can point to appropriate strate-
gies for the control and prevention of specific disease (68,
74) .

Fecal-Oral Mechanism

Contaminated water may act as a vehicle for the spread of
pathogens. For example, contaminated water may spread water-
borne or water-washed diseases such as cholera, shigellosis,
typhoid, dysentery, hepatitis A, and other diarrheal diseases.
Preventive strategies include elimination of pollution, disin-
fection of the water, or selection of non-contaminated water
sources.,

Water-Washed Mechanism (excluding fecal-oral)

When water is scarce, costly, or difficult to obtain, personal
hygiene may suffer, resulting in diseases that are not gener-—
ally found when water is freely available for personal hy-
giene. Water-washed diseases that are not fecal-oral related
include skin and eye infections and infestations 1like
trachoma, conjunctivitis, skin ulcers, scabies and infectious
diseases spread by ectoparasites (e.g., louse-borne typhus and
relapsing fever). Preventive strategies include increased
availability of water and, at the same time, health education
to promote improved personal hygiene.

Water-Based Mechanism

The water-based mechanism involves pathogens which spend a
portion of their life cycle in water, normally in an aquatic
host. Examples of water-based diseases include schistosomiasis
and dracontiasis (Guinea worm). Effective preventive strate-
gles includ. ceortain engineering measures, control of inter-
mediate aguatic hosts, separation ~f people from infested wa-
ters, and improvement of sanitation practices.
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l.

2.

3.

4.

Table 4.1.

Reported
in Sudan

(%)

Category/
Disease

Fecal-oral (water-borne or water-washed)

amebiasis (amebic dysentery)
ascariasis (round worm)
shigellosis (bacillary dysentery)
balantidias.s

cholera

diarrheal disease
enterobiasis

enteroviruses (some)
gastroenteritis

giardiasis

hepatitis (infectious-type A)
leptospirosis

paratyphoid

trichuriasis

tularemia

typhoid

Water-washed (excluding fecal-oral)
skin and eye infections

scabies
trachoma
conjunctivitis

leishmaniasis, visceral (Kala Azar)
other infectious skin diseases
other infectious eye diseases

other

louse-borne typhus
louse-borne relapsing fever

Water-bhased
penetrating skin

schistosomiasis

ingested

clonorchiasis (esiatic liver fluke)
diphyllobothriesis (fish tapeworm)

fasciclopsiasis (intestinal fluke)

dracontiasis (Guinea-worm disease)

paragonimiasis (lung fluke)

Water-related insect vectors
biting near water

trypanosomiasis (African sleeping
sickness)

breeding in water

arboviral infections (some)
dengue

filariasis

malaria

onchocerciasis (river blindness)
Jellow fever

West Nile fever

KX R X XX KX XX x

x

x x

KX X XX %

Classification of Water-Related Diseases (87,74)

Pathogenic
Agent

protozoa
helminth
bacteria
protozoa
bacteria
miscellaneous
helminth
virus
miscellaneous
protozoa
virus
spirochaete
bacteria
helminth
bacteria
bacteria

mite

virus
miscellaneous
(mostly viral)
protozoa
miscellaneous
miscellaneous

rickettsiae
spirochaete

helminth

helminth
helminth
helminth
helminth
helminth

protozoa

virus
virus
helminth
protozoa
helminth
virus
virus






Table 4.2. Diseases Diagnosed and Treated in Khor Tagat Dispensary
near El Obeid (North Kordofan Province), October 198]1
(Population Served: 3,500)

Rank Disease Female Male Total (%)
1 malaria 132 111 243 (36)
2 acuts respiratory infection 46 61 107 (16)
3 diarrheal diseases 44 49 93 (14)
4 miscellaneous 43 42 85 (13)
5 cuts/injuries 27 48 75 (11)
6 urinary tract infection

(including those secondary
to schistosomiasis) 33 14 47 (07)
7 blood diseases 12 2 14 (02)
8 obstetrical and gynecological 10 0 10 (01)
TOTALS 347 327 674 (100)
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Table 4.3. Frequency of Visits to IRC Clinic Listed by Diagnosed
Problem, Tawawa Refugee Settlement, Kassala Province,
June-August 1981 (21, 22, 23)

Diagnosis

Gastritis

Trachoma

Anemia

Bacillary Dysentery
Upper Respiratory Infection
Bronchitis

Tapeworm

Low Back Pain

Urinary Tract Infection
Skin Infection

Amebic Dysentery
Otitis (externa & media)
Hepatitis

Giardia

Onchocerciasis
Headache

Nonspecific Gastroenteritis
Fungal Infection

Wound

Conjunctivitis
Arthritis

Vitamin A Deficiency
Pneumonia

Nonspecific viral Syn.
Tonsillitis
Tuberculosis (old/new)
Sprain/Strain
Schistosomiasis
Pregnancy

Nonspecific Rash

Kala Azar

Scabies

Nonspecific Worm
Hookworm

Malaria

Menstrual Problem
Allergy

Constipation
Hemorrhoids

Round Worm

Asthma

Vitamin Deficiency
Pharyngitis
Lymphademitis
Strongyloides
Gonorrhea

N/A, data not available
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June

359
261
227
100
194
85
140
73
65
152
67
73
43
53
55
N/A
84
N/A
N/A
28
33
N/A
36
43
67
59
28
41
30
20
N/A
N/A
22
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
24
N/A
N/A
N/A
N/A

Julx

338
370
233
153
136
95
94
64
a7
146
80
70
33
43
58
46
50
37
19
30
37
47
24
46
56
33
44
N/A
N/A
35
17
N/A
N/A
21
21
26
N/A
N/A
20
N/A
26
N/A
N/A
N/A
N/A
23

Number of visits, 1981

August

289
191
156
37
114
80
73
70
65
63
55
54
52
45
43
43
41
40
36
35
33
33
30
29
29
28
28
28
27
25
24
23
23
23
21
19
18
16
16
15
15
13
11
10
10
N/A



number of patients may be lower than reported. At this clinic,
358 patients were being treated for tuberculosis (with 20 new
patients) in August 1981 (22).

The following are the more important and notable diseases re-
lated to water supply and sanitation that are found in Sudan.

Malaria

Malaria is a serious water-related vector-borne endemic dis-
ease in Sudan. Its importance is indicated by its inclusion in
Program No. 1 (malaria nation-wide) and 2 (malaria man-made)
of the National Health Program of Sudan, respectively. The en-
demicity, seasonality, and health impact of malaria in Sudan
1s closely associated with the presence of breeding sites for
the mosquito Anopheles gambiae. Thus malaria varies from hypo-
endemic to meso-endemic 1in the desert areas of northern Sudan
(except near the Nile River) where rainfall is low. In south-
ern Sudan endemicity increases from meso- to hyper- to holo-
endemic as the number of breeding sites increases with rain-
fall.

Man-made malaria is a major problem that requires regular con-
trol in areas where there is agricultural irrigation. Delay or
failure of control measures has resulted in epidemics during
the rainy season in Sudan. In the past, the prevalence of ma-
laria has becn as high as 20 percent of the population when
control measures have failed. In 1977, over 1.8 million cases
of malaria were reported by government medical services, and
37,766 cases were admitted to hospitals, with 889 deaths. The
malaria species implicated was primarily P. falciparum (98
percent) . Recently, antilarval measures introduced before the
rainy season in the Gezira area have kept malaria prevalence
under the five percent target level.

Anopheles gambiae is the most important vector in Sudan, since
it is the most susceptible to malaria infection, and is an ex-
tremely aggressive, anthropovnhilic, exoendophilic mosquito.
Anopheles funestus is a suspected vector in southern Sudan; it
may coexist with A. gambiae, has a greater ability to survive

in the drier months than A. gambiae, and may be responsible

for extending the malaria season and maintaining a high trans-
mission rate.

In the Gerira area of Sudan, malaria is of great sociocconomic
importance because its agricultural products account for about
40 percent of the nation's gross domestic product, generate
over half of its total employment directly or indirectly. and
provide 98 percent of its export earnings. With the expansion
of irrigated acreage averaqging six percent per year, a rapid
increagse in the prevalence of man-mide malaria can be expected
unless anti-malaria programs are boosted in the region at the
same time,
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Schistosomiasis

Schistosomiasis (bilharziasis), due to Schistosoma mansoni and

Schistosoma haematobium, has been found in all provinces of

Sudan with the exception of the Red Sea Province. 5chistosoma

haematobium, the Pflologludl agent of urinary schistosomiasis
(found prlmarlly in children) and its snail intermediate host

Bulinus truncatus, tend to be distributed along river courses
and lo<ally w1Lh1n the surface water meoundmenrs and streams
oL weste and northern Sudan. This form of schistosomiasis is

conside red to be less of a cause of morbidity than Schis toso-

miasis mansoni, althourh high incidence of the former Bag been

found from’ leu to time.

Schistosoma mansoni, the causative agent of intestinal schis-

tosomiasis, and its snail host Biomphalaria pfeirferi are most

intense along the heavily populated areas of the Nile and the
Bahr el Ghazal. It is a significant contributor to extensive
liver and intestinal damage in adults and children alike, and
its presence in irrigated areas of the 6ez1r1 and other agri-
cultural project areas coastitutos a major health hazard (40).

The exact magnitude of the schistosomiasis problem in Sudan is
unknown, but apparently there has becen an increase of about
three percent per year in reported cases. In 1977, over
560,000 cases of bilharziasis were reported from health fa-
cilities, and 35 deaths recorded. It was estimated that Sudan
suffers an evonomiw loss of USS130 mitlion ner year as a re-
sult of this disease,

Dlarrheal Diseases
Diarrheal disecases, including specific and nonspecific dis-
eases with diarrhea as a symptom (such as cholera, dysente-
ries, E. ccli and Rotavirus diarrhea, and gastroenteritis) are
extremely prevalent in  Sudan., They are the most important
cause oL morbidity and mortality in children under f[ive years
of age. Diarrhea ig oan important cause of morbidity and mor-
ality through its effect on nutrition status. Diarrheal dis-
eases cesulting from poor sanitation and the lack of safe wa-
Ler supply were second 6o deficiency discases as the leading
cause of hospital death, accounting for 10,5 percent of hos-
pital admissions in 1977. There were ouop 5.4 miliion episodes
of diarrhea veported in 1977 in Sudan--over S0 percent in
children undor fivoe years o age. Because o incomplete re-
porting the magnicunde of the probiem is probably even greater
Much wvork needs to bo done 1o lower mocbidity and mortality
From thoese diseases {35, 39

Leishman iansi:s (Kala Azar)

Leishmaniasic is due to Leishmania donovani spread by the

Phlebotomus sandfly. Littls 15 known aboot ihis disecase, yet
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it is endemic in Sudan in the area bounded by the Ethiopian
border on the east, the White Nile River on the west, and the
towns of Kassala and Malakal on the north and south, respec-
tively. The disease has been reported at all times of the year
in men, women and children with abour cgual freguency. Other,
widespread foci are known in the West and as far south as
Jongeli and Bastern Equatoria provinces. Diagnosis is based on
clinical grounds. In 1977, 4,501 cases were reported, with six
reported deaths. The dynamics of leishmaniasis transmission
and its relation with cutaneous leishmaniasis due to L. trop-
ica need further study.

Trypanosomiasis
Trypanosomiasis (African sleeping sickness) is due to haemo-
flagellaes Trypanosoma brucei gambiense and Trypanosoma brucei

rhode51ense The disecase 1. spread by tsetse flies (genus

Glossina) which are found in southern Sudan. Gambian sleeping
sickneéss is greatly feared as a chronic, progessively fatal
disease in humans. In recent years, civil strife has inter-
rupted control programs and dispersed populations, resulting
in a sharp increase in the number of reported cases. Reports
of new f[nc-i of Gambian sleeping sickness by WHO at Yel and
Torit suggect the spread of the disease in Lhe area around
Juba. A focus of fulminatiag Rhodesian sleepling sickness can
be found in the Pochala area of Upper Nilte Province necar the
Ethiopian boarder. Trypanosomiasis of cattle makos graz ing im-
possible in the highly endenic arecas of Bastern and Western
Equatoria provinces, with consequent economic loss,

Oncho(erC1a515

onchocerciasis 1is due to a nematode Onchocerca volvulus

transmitted to man by the bite of the black fly Simulium dam—
nosum. Cutaneous nodules and blindness in the victims results
Trom infection. In sudan, the digscase is pravalent in Bahv el
Ghazal province. The distribution of the disease corresponds
closely to the location of fast moving streans whichi are the
breeding places of the insect vector, Tt has boen estimated
that in the absence of an integrated control program, the num-
bers of infected persons will approach 200,000 and blind per-
sons 50,000 by 1984 without any increase in the rate of trans-
mission.

Egnc;w)ftia|1 Filariasis

Bancroftian filariasis, with associated hydrocele and elephar-
tiasis, ia presently restricted to the .ﬂllanl area close to
the Chadian border in Sonthern Dartur Province, in the Kadugli
area in Sonthern Kordofan Province, and bpear the HEthiopian
border in the southern portion of Hluce MNile Province. Ban-
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Croftian filariasis is due to an infection from the nematode
Wuchereria bancrofti which develops and remains in the lym~
phatics of the host. The disease is transmitted by the bite of
a mosjuito harboring infectiva larvae.

4.2 Health Services_ggmggq595§ Water and Sanitation Related
Diseases in Sudan

4.2.1 Organization of Health Services

National Health Program of Sudan

In 1975, the Government of Sudan, with the assistance of the
World Health Organrization and other donor agencies, formulated
an in-depth health plan which resulted in a new National
Health Program (NHP) (33, 34, 54) for the period 1977/78 to
1983/84. The Program is based on a detailed assessment of
available health sector data. From the data, national problems
were identified, policies and priorities established, and pPro-
grams formulated to satisfy basic needs.

Policy

National health policy for the period 1977/78 to 1983/84 was
formulated as follows:

a. Prevision of preventive medical and social services
a@s a tep priority, with Stress on six major areas,

1. control of common endemic and epidemic discases
which are major causes of morbidity and mortal-
ity (e.q. malaria, schistosomiasis, tuberculo-
Ssis, gastroenteritis, kala azar, <communicable
eye diseasoes, malnutrition, and anemia;

2. maternal and child welfare services to cover the
largest portion of the pepulation;

3. complete health coverage of school children
through school health service units;

4. immunization of children agosinst common infec-
tious diseases (e.q., tuberculosis, smallpox,
diphtheria, Latanus, pertussis, and poliomyel i-

tis);
5. health education; and
6. improvement of environmental health services,

especially in the areas of refuse and excreta
disposal, wator supply and pest control;
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b. Extension of primary health care services to the en-
tire population, especially in rural areas, through
rural heelth units (primary health care units, dis-
pensaries, health centers, and rural hospitals),

c. Training of health manpower with greater stress laid
on technical and auxiliary teams required to carry
out preventive, social, and medical services and
satisfy the needs for primary health care in rural
areas,

d. Consolidation of the existing curative health service
institutions through the provision of efficient and
modern ancillary services (x-ray, blood banks, labo-
ratory services, operating theaters, and modern
equipment) .

The above policy was based on the fact that 79 percent of the
population of Sudan lives in rural areas (14), is faced with
conditions of poor water supply and sanitation, is affected by
a number of endemic and epidemic diseases, and a large per-
centage of the childhood population is suffering from protein-
calorie malnutrition.

Priorities

The importance of water and sanitation related diseases in
Sudan is clearly shown by the National Health Program (1977/78
to 1983/84) (33, 34, 54), which identified and ranked eight
specific six-year programs as follows:

a. Program No. 1, malaria nationwide,

b. Program No. 2, malaria, man-~made,

c. Program No. 3, Primary Health Care (PHC) ,

d. Program No. 4, bilharzia, man-made (schistosomiasis

in irrigated areas) ,

e. Program No. 5, safe water supply,

f. Program No. 6, envirenmental health,

g. Program No. 7, food (dura) production,

h. Program No. 8, onchocerciasis (river blindness) pre—

vention and coatrol,

The Primary ‘'lealth Care Program (No. 3), now being imple-
mented, is the core program (32, 29, 28). Activities include
communicable disease prevention and control, safe water sup-






workers (NCHW's). These individuals are celected by their own
communities and the Government, trained by the Goverrment for
nine months in promotive, preventive, and curative care, and
then sent to work among their kinsmen.

The Primary Health Care Program has been implemented in 12
north=rn provinces* for the past three years. Some success has
been achieved in the training of health workers and the reno-
vation and construction of PHCU's through a self--help effort.
Through June 1980, a total of 30 training programs had been
held, graduating 1,822 CHW's and NCHW's. ‘The number of operat-
ing dispensaries and PHCU's were 715 and 1,095, respectively
(26) . The 1984 goal for the program includes 2,817 CHW's (and
NCHW's) , 1,980 PHCU's, and 837 mobile health units for nomads.

He~lth Information System

A form has been designed by GOS and tested in the field for
the collection of data as the basis for a health information
system. The form includes death and birth registration, inven-
tories cf drugs and supplies, health care services performed,
vaccinations given, and laboratory tests performed. The Min-
istry of Health has a Department of Epidemiological Service
and Endemic Diseases. However, support is needed to strengthen
department staff, define functions, and plan services.

Much of the health information system data comes from the PHCU
and dispensary levels, the lowest in the report system. Be-
cause of a lack of equipment, limited training, and limited
experience of the workers in these facilities, the diaagnoses
of disease reported through the health information system may
not be reliable.

Expanded Prograuw <r Immunization (EPI)

The need for immunization against diptheria, whooping cough,
tetanus, and tuberculosis nationwide has been recognized by
GOS. Yet poliomyelitis immunization is currently limited to
major towns and Gezira Province, and measles immunization is
being tried only in some arcas. The G0OS has planned to estab-
lish, in phased steps, a continuing program of immunization in
infancy as an integral function of the PHCP. Recently, a Plan
of Action for EPI (27, 37) was drafted for the guidance of im-
munizaticon program personnel. TImmunization coverage 1is re-
st:icted, and the incidence of immunizable discases remains
high. There are many constraints and problems, including
shortages of medical supplies, ftuel, transport, and trained
manpower , and the illiteracy of parents,

* This term refers to the old “Northern Region,” which in-
cludes all piovinces outside of the Southern Region.
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This has been borne out in at least a prelimirary fashion by a
UNICEF study (11) in which village women in Bahr el Ghazal
Province were interviewed after the installation of UNICEF
handpumps nearby. It was reported in the study that most of
the village women were aware of the relationship between good
water and good health, and a majority of them reported a re-
duced incidence of illness for themselves and their families
since using the handpump. Illnesses mentioned as occurring
less frequently included stomach pains, fever, diarrhea, vom-
iting, and skin itching. The fact that this study interviewed
only 14 women, however, tends to limit its general applicabil-
ity, and additional studies elsewhere in Sudan in the same
vein would be helpful.

Although it has been over a century since early researchers
were able to link water-borne bacteria to epidemics, it is
still difficult with existing data to show that improvements
in water supply, particularly in rural areas, have measurable
impacts in reducing disease. Reasons for this are multiple.
Good data collection is nccessary to establish the linkage,
and rural facilities are generally less developed than those
in urban areas, with more modest facilities and less reliable
data collection.

No* only 1is data collection poor, but respondents are gene-
rally illiterace. In addition, their sanitation practices are
poor. Often they do not use a single source of water, even if
a good source 1is available. They may drink from polluted
sources and may contaminate safe water in unclean carrying or
storage vessels. All of these variables make it extremely dif-
ficult to determine the impact of improved water supply and
sanitation on health.

Yet it is logical to expect that improvements in water supply
and sanitation would reduce the incidenze of disease in Sudan.
Elsewhere in Africa, estimates have been made of the reduction
of water-related disease treated at medical facilities that
would result 1if water supplies were generally safe (Table
4.4) . These estimates are based upon data collected at health
facilities in Tanzania, Kenya and Uganda. The reduction in
disease was estimated by using certain assumptions related to
lmprovements in water supply.

4.3.2 Other Bencfits of Improved Water Supply and Sanitation

It is not difficult to arqgue that there are benefits to rural
water development other than redoced incidence of cdisease,
Self-help type water projects which are generally easy ennugh
to construct may 1n fact bring the conmunicy together and
foster a spirit of community development. Water projects are
often less threatening and are more likely to lend themselves
to support by all etements ot the community than other types
of projects, The idea may also be prrvalent that o water proj-
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Table 4.4 Estimated Reduction in Diagnosed Water-Related Dis-
ease Treated in East Africa* if wWater Supplies Were
Generally Safe, 1966 (88, 75)

Percent Reduction Expected if Water

Diagnosis Supplies Were Generally safe
Dracontiasis (Guinea worm disease) 100%
Typhoid 80
Urinary schistosomiasis 80
Leptospirosis 80
Trypanosomiasis, gambiense 80
Scabies 80
Yaws 70
Inflamnatory eye disease 70
Schistosomiasis, unspecified 60
Trachoma 60
Shigellosis (bacillary dysentery) 50
Amebiasis (amebic dysentery) 50
Dysentery, unspecified 50
Tinea (ringworm) 50
Gastroenteritis 50
Skin and subcutaneous infections 50
Diarrhea of the newborn 50
Paratyphoid and other Salmonella 40
Louse-borne typhus B 40
Intestinal schistosomiasis 40
Ascariasis (round worm) 40
Louse-born relapsing fever 40
Otitis externa (ear infection) 40
Classic skin (legq) ulcer 40
Trypanosomiasis, unspecified 10
Dental caries (tooth decay) 10

Water-Related Diseases, Overall 5§52

Deaths Due to all Diseases
All Diseases Among Inpatients
All Diseases Among Outpatients 1

[aadi®) We)

T e e e e e e

* Tanzania, Kenya, and Uganda are included.
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ect will zct as a catalyst in primary health care innovations
and community development so that small investments can start
a process of social and economic change (87).

In general, however, too many benefits may be expected from
improvements in water supplies. Historically there have been
few innovations in any sector that could be singled out as the
cause of economic advance in a country, but many small im-
provements over a number of years may have a cumulative effect
on health and welfare (87). Certainly the benefits of invest-
ments in water supply cannot be predicted with certainty, but
there are few other projects in less-developed countries that
have an advantage in this regard. Tf guarantees must be wade
on rate of return and benefits to be gained, it is better to
put the money in government bonds in the Western world. Yet if
the aim is to serve developing countries, water supply and
sanitation improvements are a visible method of supporting de-
velopment thit deserve consideration,

4.4 Modifications in Health Services Structure Needed to
Realize Benefits from Improved Water Supply and Sani-
tation

4.4.1 Modifications in Service Delivery

In working toward the objective of improved health in Sudan,
health services can work together with improvements in water
supply and sanitation. Complete control of all relevant fac-
tors is many years away, however, particularly at the current
level of funding. As detailed elsewhere in this report, there
are numerous bilateral and multilateral donors active in the
field of water supply, sanitation and healih that are working
toward the ultimate qoal of clean water and adequate nealth
facilities for all Sndanese.

Discussion in this report ahove of specific projects indicates
certain recommended modifications in the Northern Primary
Health Care and Rural Health Support projects (USAID funding).
To recap here, it is recommended that water purificaiton take
place within the PHCU's and dispensaries to insure that safe
water is available in these facilicies. It is also recommended
that a latrine construction progrem be started with the CHW as
the agent sponsoring and demonstrating these facilities after
receiving training at the CHW schools. These are small steps
which can make a difference in local arcas.

The health service system in Sudan has under its new focus
been designed to act as a community based and rural effort to
extend health care to millions ol Sudanese. [t has trained
local people from local villages and scattered tribes to min-
ister to their own people and has given then training, al-
though limited, with which to erfectuate this help. CHW's
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should receive further training in water supply and sanitation
technology along with their other primary health care func-
tions.

It is suggested that the existing health service network be
expanded. Additional PHCU'sg and schools for CHW's are needed
at this time, and various donors have indicated an interest.
More money is needed for such expansion, however.

4.4.2 Improvement in Laboratory Services

In 1974 there were four public health laboratories in Sudan.
More recent published data were not available which would in-
dicate the number at present, but there is a need for 1a-
creased laboratory services to assist in diagnosis andg treat-
ment of disease, and to provide epidemiological support to
disease surveillance and evaluation of programs. Tt would be
desirable to designate a team to go to Sudan specifically to
look at laboratory services and how they should be improved to
complement other ongoing and planned programs.

4.4.3 I[mprovements in Information Services

Great strides in information services have been made in the
last few years. A great deal of data is now being collected as
part of the health care system, particalarly from PHCU's, dis-
pensaries, and health care centers. Data forms have recently
been redesigned and are continuing *to bLe upgraded so that this
information is valid and useful. OF course, the information
itself will be gquestionable until rhe training and experience
of the health care worker have increased, and reliable diagno-
Ses can be made. Facilities do not exist at the present time
to make this data available to others who might need it as
pPart of surveillance work. The data tend to be collected and
merely filed in Khartoum. It is hoped that funds will be di-
rected to continue to improve this system.

4.5 Summary

There are four mechanisms through which watr - supplies can
affect human disease transmission: fecal-oral, water-washed,
water-based, and walter-related insect-vector mechanisms. 1In
sudan there is a long history of endemic and epidemic disease.
With few exceptions, water and sanltation related disease
found in Sudan are not unlike those found in certain other
less~developed countries. Some of the most important of these
are malaria, schistosnmiasis, diacrrheal diseases, leishmania-
sis (Kala Azar), trypanosomiasis (Ai'vican Sleeping sickness),
and filariasis
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The National Health Program of Sudan, 1977/78-1983/34, has
identified and ranked eight specific six-year programs, all of
which are directly or indirectly related to water supply and
sanitation. The primary health care program is the core activ-
ity which is expected to have a major impact upon health care
throughout the country. A health information system, which
operates in conjunction with this program, i providing some
information on disease prevalence in the rural areas. Unfortu-
nately, because of logistic problens associated with collec-
tion and tabulation of this information, an adequate disease
survelllance program has not materialized thus far. In addi-
tion, because of the limited faciiities at the vural health
care units and the 1limited training of rural health care
workers, disease diagnoses which are reported as part of the
health information system may not be reliable. There is a need
for additional public health laboratory facilities and epide-
miological support throughout Sudan.

Potential benefits from improvements in water supply and sani-
tation in Sudan are great, including reductions in the inci-
dence of many diseases. Significant general improvemeni in wa-
ter supply and sanitation practices in Sudan 1s many vyears
away, however, because of the i1lliteracy and low income of ru-
ral inhabtitants, the primitive nature of the exlsting water
sources, and the current low level of funding for water supply
and sanlitation programs in general.
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Chapter 5

SOCIOCULTURAL ASPECTS OF WATER SUPPLY
AND SANITATION IN THE SUDAN

5.1 Water Supply

Water sources are among the most important determinants aft-
fecting human settlements. The availability or non-avail-
ability of water always affects the distribution and size of
human populations. This 1is even more so in those arid and
semi-arid regions of the world where perennial water shortages
occur. In these regiorz rural and urban populations are found
around water sites either concentrated in small villages or in
a migratory pattern moving between various water sites.

The presence of water also dictates the economic and subsis-
tence patterns of populations within such zones as well as the
overall demographic distribution. When people are unable to
grow adequate food, they will leave the area or follow a pat-
tern of seasonal migration in which men travel in search of
work as wage earners and bring income back to buy the food,
clothing, and shelter they cannot produce. At base, the avail-
abil'ty of water is the primary factor requlating the distri-
bution and size of human and animal population in Sudan.

5.1.1 Water for Domestic Use

Drinking water is a vital physical necessity, the most dra-
matic example being that one can go without water little more
than 24 hours in an arid environment, yet can go without food
for several days. Consequently, the effects of drought and
water shortages almost always have a severe effect on human
and animal populations. Human beings have extended the uses of
water beyond drinking by using it for cooking, washing, irri-
gation, ritual, and as a means of cultural eXxpression in gen-
eral,

The use of water in cooking is an extension of its usec as
a drink. By boiling mecats and vegetables they are made more
palatable and the amount of food is extended to feed more
people. 1In addition, cooking food in water kills harmful
pathogens. The nse of water in brewing teas and other bever-
ages 1s universal and can be seen as adaptive. in beiling
water to make tea, pathogens in the water are removed or
destroyed and the water is made safe to drink.

Using water Lo wash one's body and personal belongings is
anothor cultural use of water, However, when water is in short
supply, cleanliness is generally perceived to be quite second-
ary to drink and food, In fact, in those rejions where water
is in short supply, people generally bathe and wash their

-68-~



clothes only occasionally. Such practices have important im-
plications for health and disease control.

The use of water as a component of ritual is also to be noted.
However, such usage is very specialized and frequently occurs
in conjunction with eating and drinking and, as such, it has
little effect on the water supply.

5.1.2 Water for Agricultural Use

The use of water in agriculture--particularly in developing
countries--is restricted within arid regions to those zones
with a constant source of water. Rain-fed agriculture in semi-
arid zones is the most frequently encountered pattern and is a
particular type of adaptation to those conditions where water
is in short supply.

5.1.3 Water and Human Settlement Patterns

Sudan, the largest country in Africa, is a country of cultural
and environmental variety and complexity. Environmental zones
and distinctive habitats range from arid desert along the
Egyptian border, to tropical forests along the borders with
Zaire and Uganda to the cxtensive clay-based plains and
savannahs of the west and south.

Although many irrigated agricultural areas are found along the
main waterway, the Nile River and its tributaries, the criti-
cal element which contributes to the difference between zones
is the amount of rainfall. The proximity of waterways and the
character of topography and soil are other important vari-
ables, but rainfall determines the amount and type of food
produced more than any other single factor.

Supplementing the natural souces of water are a variety of
wel.s. These wells may be either hand-dug or drilled. Some
wells, producing small amounts of water, will provide scarcely
enough water for drinking and ccoking for the local popula-
tion. The amount of water produced affects the size of local
human and animal populations.

5.1.4 Water, Animals and the Environment

Where more water is available in arid areas, rural inhabitants
tend to increase the number of animals they keep, usually in
the form of small ruminants (i.e., goats and sheep). Goats are
preferred because they are less cxpensive (in terms of capital
investment), more prolific, more disease resistant than sheep
and they provide milk. Unfortunately, an increase in the num-
ber of goats tends to tax an area's natural resocurces because
as browsers they eat vital range resources including trees and
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bushes. Where sheep are preferred they tend to offset the dis-
tructiveness of go«:1 3. Sheep are kept in smaller numbers, pre-
fer more succulent vegetation, and are not as destructive of
trees and bushes. Sheep also have social and ritual value for
the Moslem residents of Sudan.

The number of animals an arca will support is always a criti-
cal issue. Overstocking occurs when the number of animals that
can be maintained on a given range (i.e., the carrying capac-
ity of the area) is exceeded. Many studies of rangeland re-
sources demonstrate that pastoralists always tend to stretch
the carrying capacity of their rangelands to the limit (90,
93). Again, one of the critical factors limiting the number of
animals on a given range is the availability of water.
Because camels and cattle require large amounts of water,
these animals are found only, in those areas where water 1is
relatively abundant. It is rare indeed to see large animals
being watered from a village well in arid regions if water has
to be drawn by hand; the labor needed for drawing water is too
great. Recnognition of this fact is vital for programs which
seek to develop water supplies. As more water 1is made
available, a larger number of animals will probably be drawn
into the area.

Cattle and camels are wusually associated with migration.
Animal husbandry generally serves to supplement cultivated
agriculture; In rural areas only the poorest farmers have no
goats. Hence, animal husbandry occurs in three forms:
sedentary, transhumant, and nomadic. [t should be borne in
mind that these represent types, and there are many variations
of cach. For sedentary groups the animals are kept at a home
site and are returned there after being taken to pasture,
Transhumant groups have a home site, but also move animals
seasonally between ranges. The nomadic form of animal hus-
pandry differs from the transhumant in that pastoralists do
not have a home site, but wander within a given range area
living in tents.

The point that is often overlooked in discussions on patterns
of subsistence iz that the difference between a pastoralist
and a cultivator may not be clear. However, in the case of
water supply one feature does emerge, i.e. animal husbandry
requires a suhstantial amount of water and people engaged pri-
marily in raising animals for subsistence have an even greater
need for water,

5.1.5 Water, Animals and Economics

Pastorialists get their protein mainly from milk and milk pro-
ducts, usually from goats, rather than from meat. For the peo-
ple who kcep large ruminants, the animals are a capital in-
vestment. Hence, animals are frequently a repository of wealth
as well as a source of nutrition.
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Pastoralists also depend on grains cultivated in the regions
where they migrate. This grain may be bartered for but is usu-
ally purchased with money from the sale of surplus milk or
milk products from the herds. Because these products are ways
in scarce supply in many areas, pastoralists enjoy a ready
source of wonetary income that many cultivators do not.

Pastoralists are heavily dependent on water sources to supply
their livestock. Owing to the value of livestock and the easy
manner in which animals and animals products can be converted
into cash they are usually in a better position to purchase
water. Hence, where water is available, the likelihood that
pastoralists will have access to it is great because of their
economic viability.

5.1.6 Water, Animals, and the Sexual Division of Labor

The usual source of water supply in rural Sudan is the hand-
dug well, with women most of the water for houshold needs.
Women are thus active members of the production force within
sedentary, cultivating and/or pastoralist groups, and drawing
water is a major female occupation.

Men and boys usually are in charge of the herding in a pasto-
ralist or partially migratory group, and in Sedz2ntary groups
they also clear and weed fields and perform other chores. How-
ever, women also do such daily farming tasks in addition to
child care, preparing and cooking the food, and fetching wa-
ter. Women's work is shared with young girls, who are sent to
the wells to fetch water for the househnld in addition to pre-
paring food, watching younger siblings, etc. The task of
drawing water for the livestock usually falls to one of the
men or boys.

5.1.7 Water and Politics

Competition for range and water resources is another factor
which often emerges as a problem in Sudan. Although pasto-
ralists and cultivators are not constantly in competition,
competition may occur across ethnic lines as in the case in
the Bahr al Arab region of the Southern Kordofan where Dinks
and Messeriya tribesmen have been in conflict. Conflicts over
available resources of g given area also occur amcng similar
ethnic groups (e.g., compelicion between Baagara and non-
Baggara Arabs in the Northern Kordafan) where rhe competition
for water is ag great as that foc land.

Because water is 3 sCarce and valuablo resource, its value is
appreciated as g component in the power structure of the local
region this phenomenon js most apparent in those arecas where
decisions are being made to allocate mechanized water sites.
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in the case of Moslem Sudan, cleaning anal and genital areas
is viewed as ritually polluting.

Closely related to both beliefs and practices regarding sex
and elimination are notions of modesty and cleanliness. Ex-
posure of body parts may be considered obscene, and, in the
case of village life, this may obstruct health education and
medical efforts. In Moslen Sudan, for instance, men should
never expose their legs in a public place. Women should keep
their bodies covered and never eXpose themselves to the view
of men other than their husbands. It is considerecd immodest
even to mention certain parts of the body (legs, genitals,
etc.) or toilet practices. However, 1t is not considered im-
Proper for a man to urinate in a public place, as long as he
Squats, modestly urinating between his legs. Likewise, women
can also squat to urinate as long as their bodies are hidden
from view.

Elaborate washing rituals are also part of Islamic culture.,
Before praying, the faithful are invoked to wash their hands
and feet. However, cleanliness often is neglected when water
is in short supply. The need for drinking water overrides that
for bathing,

Perceptions of disease and illness also affect sanitation
practices. When individuals perceive discase as a fornm of
possession and believe that illness is due to the presence of
demons or the like, attempts to explain illness in terms of
germs or bacteria fall on deaf ears. When a community health
worker promotes disease Prevention practices based on current
scientific knowledge it may well be thar his clients will
conclude that the arguments of the health worker are simply a
function of his/her ignorance of the real world.

5.2.2 Defecation Practires

Toilet activities in rural villages take place at convenient
Spots close to living quarters. Individuals tend to have
particular locations for defecation rather than urination
owing to the fact that disposing of the feces may be a prob-
lem. As mentioned above, one's feces may be a means for some
enemy to cast a gspell through infectious magic. Feces also
have an obnoxious odor and can be a source of contamination,
both physical and ritual. Hence, while people in villages in
Sudan have few reservations about urinating anywhere outside
their homes, there is a tendency to leave the immediate area
of the residence for defecating.

5.2.3 Disposal of Excreta and implications for Sanitation
Programg

The use of nightsoil by Arab Moslems in the Sudan is very rare
due in large part to the Islamic notions of pollution. Even
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5.3.3 Social and Environmental Impact of Preojects

The social and environmental impact of water and sanitation
Projects should be carefully considered. Also to be considered
are the economic and political elements at play, and how these
will affect the target populations. 1¢ may be the case that a
propr sed intervention may be less consistent wich the needs of
a given population and more compatible with a political plan
of a powerrul local group. This kind of problenm Jreatly inter-
feres with long-term benefits which are the qouals of suach pro-
grams and can add greatly to their cost.

5.3.4 Need for Baseline Data

There is a need for rhe following types of baseline data on
the envivronmental ang social aspects of water supply and use:

1. numbers  of village water sites and Lype of site
(i.e., hand-duyg woel) . borehole, hatir poeb ),

2. the effects of water ovLtained fron handpumps versus
mechanized bHorehol.os onagricalture, herding,
demographic patterns, oo, and

3. subsiscence paticrns el food production levels
in those arcas wirich need more water,

In addition, donor AJencaes should oncodrage the government of
Sudan to corefualbly stady Proposed sites for wataor improvement
to determine rho Long=term cnvivonment sl and social effects of
the plannoesd Progran. Studics shoanld be adertaken locally bo
determine how to qvoid lndebitcdness and recurring costs that
might resuls {rom A Proposed progrvam. This can be dopo by de-
termining the  ogacet vater needs of a4 loeal population and
choosing the Joast cipensive  and most cfficient means of
Filling thav need.
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Chapter 6

TARGETS OF OPPORTUNITY FOR WATER
SUPPLY AND SANITATION IN SUDAN

Another objectivi of the WASH team's visit to Sudan was to
discern "targets :f opportunity" for future activities in wa-
ter supply and sanitation. These could include not only ac-
tivities that may be funded by USAID, but activities that may
be funded by other donors once the need is made know to the
international community. Table 6.1 lists targets of opportun-
ity that came to the attention of the WASH team.

6.1 Water Supply and Sanitation for Refugees

As noted 1in Section 3.2.4 above, there are approximately
500,000 to 600,000 refugees in Sudan located in the castern,
southern, and western parts of the country, with the majority
in the east and the south. UNHCR is generally overseeing the
relief activities among these refugees, including the con-
struction and administration of refugee settlements. These
settlements were ostablished according to GOS policy, to move
the refugeces from among the Sudanese in urban areas to camp
sites in rural arecas.

Water supply and sanitation is only one aspect of the multi-
faceted needs of refugee settlements. Future proposals from
UNHCR for donor funding should be evaluated from a broad per-
spective. Since there are many aspects to the impact of these
facilities on refugee populations, multidisciplinary teams
will be necessary for such evaluations. Technical assistance
may be necessary in this endeavor.

6.2 gpoggiqggign_gﬁAAssiﬁtance_withuopher_Donor Activities
Because there are numcrous donors carrying out water supply
and sanitation activities in Sudan, one major problem is coor-
dination. The various GOS8 ministries have geanerally failed to
coordinate donor activitics,

Efforts sheuld be wade to evaluate and assist with pirpointing
targets of opportunity ameng donors on an annual or biannual
basis. There is a particular need for coordination of informa-
tion on driltling cqguipuent, handpump technology, and other
simple appropriate devices, since many donors could use this
information.

Present needs for coordination could be Ffacilitated by a
workshop ltor all multilateral and bilateral donors active in
water supply and sanitation in Sudar in order to discuss
mutual interests and share project successes and failures.
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Table 6.1 Targets of Opportunlty for Water Supply and
Sanitation in Sudan

Refugee Water Supply and Sanitation
Conduct feasibility studies and oCher analyses of the
suitability of fundlng various water supply and sanita-

tion facilities in Sudean.

Workshop for Water Supply an-l Sanitation Project Donors

Coordinate and organize a works shop for all multiiateral
and bilateral donors active in water supply and sanita-
tion in Sudan in order to di scuss  mutual  interests,
share project successes and talluzes, and to  promote
coordination among donors.

Introduction or USAID- sponsored Water supply Devices

Investigate ‘the feasibility of supplying Robo  valves,
Robo meters, Robo well screens, Water Tech 10's, and
USAID handpumps in Sudan through 1n~country manufacture
and/or supply from existing sources

tvaluatlon of Warer Supply and  Sanitation-Rele'ed

Projects

Evaluate the effectiveness of various USAID and other-
donor-sponsored water cupply  and  sanitation-related
pProjects in Sudan. Possible candidates include:

Blue Nile Health Project (WHO) ;

Port Sudan Water Supply for Refugees (UNHCR & USAID) ;

South Kordofan and Banr ol Ghaval programs for handpump
installation, hafir rectification, and filtration
plant construction (UNLCEF & NAW) |

Training and EdULJlLOH

Develop 1 wator supp Iy and sanitation manual for Com-

munity Health Muzkors (CHW'=) and Nomad CHW'g (NCHW' =)

to  be used in ongoing training programs at goverhment

schools, Training of insirnctors in the use of the

manuals may be necessary,

Short-Term Tec hrical Assistance

Assist  in Uhe dimplomontation of Lhe proposed  handpump
a]ternntlvv for water supply in N. Kordofan Province
in cooperation with CARE and UNLCRH.

Design and construct a standarized improved pit latrine
using moterials  and fixtures available in  Sudan.
Investigate the fea~ibility of implementing  the

standard design throughout =udan in Tooperation  with
the Ministry of Health.
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Sour.e:

FIGURE 6.1

ROBOMETER

University of Maryland, Dept. of Civil Enginecring, Inter-
national Rural Water Resources Development Laboratory.
"Final Report on the Development of the Robameter," by
Yaron M. Sternberg and Robert Knigh*,  34p. and .ppen-
dices. Collepe Park, Maryland: August 1980
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FIGURE 6,2
ROBOVALVE (Model for Standposts)
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Source: University ol Maryland, Dopt. of Civil Fngineering, Inter-
national Rural Wate, Resources Development Laboratory.
"Final Report on the Development ind Testing of the Robovalve,"
Yaron M. Sternberyg and Robert Knight.  34p. and appen-
dices. College Park, Maryland: August 1980
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FIGURE 6.2

ROBOSCREEN
(Broaching device, left, and completed
screen section right)

Source: University of Maryland, Dept. of Civil Engineering, Inter-

national Rural Water Resources Development Laboratory.
"Final Report cn the Development of a Broached Roboscreen, "
Yaron M. Sternberg and Robert Knight. 34p. ana appen-
dices. College Park, Maryland: August 1980
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An inexpensive wellscreen such as the Roboscreen, which can be
manufactured in-country, should provide an inexpensive way to
protect wells and insure better service over a longer period
of time. Existing wellscreens are generally lmported and can
cost $10 per foot (brass or stainless stecl). Roboscreen could
cost about $1 per foot if wmanufactured in-country.

None <[ the Robo devices have been tested extensively 1in
developing countries, so they are not available for
large-scale use. There is a need for small-scale tests and
feasibility studies at this point in various parts of the
world.

6.3.2 Handpumps

Many of the existing handpump programs in Sudan, including the
UNICEF program, are currently using the India Mark TII hand-
pump. This pump has worked well in Sudan, except for some
maintenance problems with the leather gaskets. A disaavantage
to the pump is that there is approximately a one-year delay in
their receipt once an order has been placed. USAID has devel-
oped and tested handpumps of its own design over the last
several vyears (78). The advantage of the AID cast iron hand-
pump is that It can be made in-country at a local foundry, and
can become a source of growth for an existing industry. The
handpump can be produced Ffor as little as $150 in-country,
while the Indian mark II pumps cost 5550 Lo $500 delivered in
sudan,

Other handpumps have been tested in Sudan, including the
"Ugandan pump" and the "petro pump" (44). Both of these have
been shown to be somewhat inferior to the Indian Marx II1 1in
tests conducted in Sudan. The USAID handpump is considercd to
be of very rugged and has been tested under severe conditions
in othevr countries. Generally the greatest problem has been
with the leather gaskets, which have vroved to he a problem in
the Indian Mark 11 pumps as well. In Sadan the USATD design
could be tested by UNICER, Feasibility studies would have to
be conducted in Sudan prior to manufacture at a local toundry

6.4 4valgggéqﬂmq§“WaQQEWSQpplywand_Sanitation~Relatod
Projects

ts_in Sudan
The ability of the Sudaneso Joevernment to evaluate projoects
has been weakened because of shortages of trained manpower.
There is need {rom time Lo time to assess major public works
projects for economic, environmental, and social implications,
as well a5 for technical Leasibiliny,

Many projects have a walor supply, sanitation, or health con-
ponent that could be ecvaluated., Thease projects inclade irriga-
tion, water supply and wastewaler treatment (urban and rural)

-1 C

as well as refugee vrojgrams and some aspects ol rural agricul-
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tural development pProjects., A list of candidate projects for
evaluation is given in Table 6.1.

6.5 Training and Education

A need has been Pinpointed in the Primary Health and Rural
Health Support Projects (Section 3.1.3) for writing supple-
mentary training manuals for Community Health Workers related
to water supply and sanitation, Training of instructors in the
use of the manuals may be necessary.

6.6 Short-Term Technical Assistance

From time to time there will be a need for short-term techni-
cal assistance to the USAID Mission in Sudan and to other
donors as well. Immediate needs may 1nclude assistance in the
implementation of the proposed handpump alternative for water
Supply in North Kordofan Province and design and pilot con-
Struction of an improved pit latrine using materials and fix-
tures availabe in Sudan (see Chapter 2).
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Chapter 7

RECOMMENDATIONS

Major recommendations to the USAID Mission to Sudan are an
outgrowth of the specific problem analyses discussed 1in
Chapter 2. However, additional recommendations for water
supply and sanitation related activities have been formulated
based on the general situation in Sudan discussed in Chapters
3 through Chapter 6.

7.1 Northern Primary Health Car

re and Rural Healcth Support
Projects

7.1.1 Water Supply

It 1s recommeded that a water supply component be added to the
ongoing Northern Primary Health Care and Rural Health Support
projects utilizing the following major steps:

1. Utilize existing village water supplies at proposed
new sites for primary hcalth care units, dispensa-
ries, and health care centers. Proposed schools for
CHW's and NCHW's, as well as mid-wife schools should
be located in larger towns with adequate water supply
(in terms of quantity) to serve the proposed schools

(preferably a piped supply).

2. To meet acceptable water quality standards in health
care facilities, introduce Water Tech 10 (or eguiva-
lent) water purification devices for use in PHCU's,
dispensaries, and health care centers, as follows:

a. Conduct a pilot program in one or more schools
for CHW's/NCHW's to determine the acceptability
of Water Tech 10 devices to trainees and their
instructors. If they praove to be acceptable and
desirable for use in rural health urits, proceed
to step "b."

b. Conduct a feasibility study to determine the
costs and advisibility of in-country manufacture
of Water Tech 10's using local pottery manufac-~
tures, If costs and quality are acceptable, be-
gin production in limited quantities. TF not,
Import limited cuantitins from oulside sources.

c. Pr.vide Water Tich 10 units to all schools for
CHW's/NCHW'= for use in their training programs.
Supply devices to new CHW's (and NCHW's on re-
quest) after training is completed,
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d. Evaluate the use and effectiveness of the Water
Tech 10 program after the first year of imple-
mentation. Continue to supply Water Tech 10's to
new trainees if effectiveness is proven in field
trials. Eventually all CHW's will receive Water
Tech 10's after returning to government schools
for re-training.

e. Stock spare parts and replacement cartridge ele-
ments fnr Water Tech 10's as part of the dispen-
sary system inventory.

7.1.2 Sanitation

It is recommended that a sanitation componenet he added to the
ongoing Northern Primary Health Care and Rural Health Support
Projects utilizing the following major steps.

1. Obtain Ministry of Health approval for the design and
use of a standardized improved pit latrine in Sudan.

2. Design a standardized improved pit latrine using ma-
terials and fixtures avaiiable in Sudan, and imple-
ment a pilot construction project.

3. Teach procedures for construction of standardized im-
proved pit latrines during ongoing training programs
at the schools from CHW's/NCHW's, in cooperation with
the Ministry of Health.

4. Provide incentives for construction of improved pit
latrines at PHCU's, dispensaries, and health care
centers, in the form cf cash payments or the provi-
sion of scarce materials (e.g., cement, PVC pipe,
precast floors, etc.).

7.1.3 Training in Water Supply and Sanitation

It is recommended that a training component be added to the
ongoing Northern Primary Health Care and Rural Health Support
Projects, as follows:

1. Develop a supplementary training manual on water sup-
ply and sanitation for use in training programs for
CHW's and NCHW's at government training schools. The
manual would concentrate on the use of the Water Tech
10 and other water treatment alternatives (e.g., slow
sand filtration), as well as the construction and use
of improved pit latrines.

2. Consider the use of outside technical assistance in

the design and preparation of the manual and/or
classroom materials for instructors.
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7.2

North Kordofan Rural Water Supply Project

l.

2.

Deny funding to the CARL proposal as originally de-
signed.

Explore with the Government of Sudan, CARE, and
UNICEF the alternative of implementing a North Kordo-
fan water supply program utilizing small diameter
shallow wells, fitted with handpumps. Funding of such
an alternative at the originally requested level is
recommended if agreements can be reached with G0OS and
CARE on the use of handpumps. UNICEF has expressed a
preliminary willingness to provide some technical as-
sistance in training personnel for the program as
part of their ongoing efforts in Sudan.

If agreement is obtained on the implementation of the
handpump alternative, begin a design study to deter-
mine the type of drilling equipment needed and hand-
pump to be used, begin field studies to site the
wells for the first year's drilling, and complete hy-
drological studies of the area. Order drilling equip-
ment, handpumps, and spare parts.

Begin implementation of the recommended baseline
study and evaluation system.

Begin well drilling and installation of handpumps at
selected sites.

Other Recommendations

1.

Coordinate and organize a workshop for all multi-
lateral and bilateral donors active in water supply
an. sanitation in Sudan in order to discuss mutual
interests, share project successes ard failures, and
to promote coordination among donors.

Investigate (with outside technical assistance) the
need for and the feasibility of supplying Robovalves,
Robometers, and Roboscreens, Water Tech 10's and
USAID handpumps in Sudan through in-country manufac-
ture and/or supply from outside sources.

Conduct feasibility studies (with outside technical
assistance, if necessary) prior to funding various
water supply and sanitation facilities for refugees
in Sudan in cooperation with UNHCR.

Periodically evaluate (with outside technical assis-

tance, if necessary) the effectiveness of various
USAID and other donor-sponsored water supply and san-
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itation-related projects in Sudan. Possible candi-
dates include:

a. the Blue Nile Health Project (WHO);

b. the Port Sudan Water Supply Project for refugees
(UNHCR and USAID funding); and

C. the South Kordofan and Bahr el Ghazal province
Programs for handpump installation, hafir recti-
fication, and filtration plant construction
(Unicef funding).
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APPENDIX A O U Toe

MEMORANDUM 6}9
C74

October 6, 1981

WATER AND SANITATION FOR HEALTH (WASH) PROJECT
ORDER OF TECHNICAL DIRECTION NUMBER 60

TO: Dr. Dennis Warmer, Ph.D., P.E.
WASH Project Director iN\\j
FROM: Mr. Victor W.R. Wehman, Jr., P.E., R.S. %~ (/Lj L}\/

AID WASH Projrct Manager

SUBRJECT: Provision of Technical Assistance Under WASH Project Scope of Work
for USAID/Sudan.

REFS: A) Khartoum 08159
B} Khartoum 03038
C) Knartoum 07720
D) Khartoum 06506
E) Khartoum 06143

1. WASH contractor requested to provide technical assistance to USAID/Sudan
as per Ref. D., para. 1-5 and Ref. A, para. 4.d. Scopz of Work

2. WASH contractor/sub—contractor/consultants authorized to expend up to 95
person days cffort over a three (3) month period to accomplish this technical
assistance effort.

3. Contractor to provide draft final report to mission before leaving field.
Consultants to return to WASH office in Rosslyn, Viiginia to complete final
versions of reports and for debriefing purposes before returning to
consultant's home base. Final report due in S&T/HEA and mission within 30
days of consultant's finishing technical assistance mission and leaving Sudan.

4. Contractor to coordinate directly with USAID/Sudan (Dr. Micha). Fnsure
that this OTD is provided to and discussed with AFR/DR/HN (Dr. Shepperd),
AFR/DR/ENGR (Mr. Gould and/or Mr. Snezad), and Sudan desk officer. Kenp these
people appraised of projress, ETA's, etc.

5- Ninety (90) days of international or domestic per diem is hereby

authori zed.

6. Three international airfare round trips are authorized from consultant's
home base to WASH CIC, to Khartoum, Sudan, to VASH CIC and return to home pase.

7. Local travel and transportation within Sudan is authorized as necessary.
VIASH contractor authorized to rent car, vehicle, pay taxis or rent animals as

appropriate to accomplish mission inside Khartoum and outside Kairtouwm.

8. Saoven day work woeek authorized if necessary and propar and certifiel by
team Lleader and VASH project director.

-0G~-
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9. Miscellaneous expenses authorized NTC $2,000.

10. Contractor authorized to hire secretarial/interpreter services up to and
NTE 25 person days to accomolish mission.

11. Contractor perscnnel should take 35 Camera and take well composed
photo essay of conditions to assist WASH CIC in debriefing amd in allowing CIC
statf to better understand water supply and sanitation anmd PHC problems of
Sudan. Recommend contractor take 10 rolls of 3G black ard white print film
with tean.

12. Mission and consultants should be contacted immediately and technical
assistance initiated as soon as Possible or convenient to USAID/Sudan. Ensure
WASH consultants are well backstopped during period of technical assistance.

13. Contractor should require 7-10 day detailed progress reports by team
leader by cable to WASH CIC.

14.  Appreciate your prompt attention to this matter.
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\ COPY pepuriienti Uj LU TELEGRAM

KHARTO 96506 2111282 6736 922480 AI10D036 KHARTO 06586 2111281 6796 822439 A1DO4IG

‘§ ACTION A[D-35 .
\ _ ACTION CFFICE 0sHE-01

\ INFO AAAF-01 AFEA-01 AFDP-02 AFOR-86 PPCE-81 POPR-B1 PPPR-83

—— PPEA-O1 AADS-81 AFDA-81 RELO-01 HAST-g1 /8.3 Al 1un
) INFO OCT-81 /836 W
\ ------------------ 144615 2111217 /1
V) R 2110251 JuL 81
// . FH AMEMBASSY KHARTOUM
10 SECSTATE WASKOC 1453 N
——
v \AFO AMERBASSY KAIROBI ﬂ/LM_A,. PPN

UNCLAS HHARTCUM 6336

RIULC : ?@ﬁ

AID/V FOR DS/HEA/ER
NAIROBI FCR REDSO

E.0. 1206%: N/A
. TAGS:
SUBJ: WASH PROJECT REQUEST FOR ASSISTANCE

REF: (&) STATE 278393 (B) KHARTOUM 6143

1. USAID RECUESTS SUBJECT PROJECT SERVICES PER REF (A)
T0 ASSIST WITH ASSESSMENT OF WATER-RELATED ISSUES

* ASSOCIATED WITH CURRENT HEALTH PRCJECTS aND BROAOER
VATER QUESTIONS SPECIFIC TO SUCAN. USAID INVOLYEMENT
VITH SEVERAL WATER- RELATED ACTIVITIVITIES INVARIABLY LEADS
TO QUESTICHS OF ENVIRONMENTAL IMPACT, HEALTH AND SANITATION
IHPLICATICNS, WATER RESCURCE CCHPETITICN, MISHANAGEMENT, ETC.

2. USAID RECUESTS WasH CC['. BCRATICK WITH TWO ON-GBING
h - KORTHERNM PRIHARY HEALTH CARE (653-2811)

THIS PROJECT WilL BE CCMSTRUCTING 28 NiW cLINICS
% IR KORT: AND SCUTH KGRSOFAN PROVINCES. EACH
' CLINIC HAS PLANS FOR WATER/SARITATION FACILITIES,
HEQUEST WASH REVIEV PLANS FOR APPROPSIATENESS AND
HAIMTENANCE RECUIREMENTS.
= RURAL HEALTH SUPPORT (650-0832)
_*_ *21S FRDJECT WILL BE CONSTRUCTING 12 DICPENSARIES

AND 5 SCHCOLS [N GARFUR, KORDOFAN AKD SOUTHERN
REGICNS EACH WTITR WATER/SANITATION FACILITIES,

T
RECUEST WASH COLLABCRATION AS ABOVE. V-

UIMSAALCUPHITIED 2R0RI5HFAUR PYO CARE, REFTEL B, T o~l fan i u It
* FOR A WATER-WELL PROJECT IN NORTH KORDGFAN PROYIKCE. USAID - &«Jh/ i

/ REQUESTS ON-SITL COLLABORATICH YITH CARF TO REVIEJ TECHNICAL - *"\ Fl— /’“”‘?"‘F c .9 l .
QUESYIONS IKCLUUING POSIBLE ..LTERNATIVES 1O DEE 5CRE HOLES, -'m.-f-\ / 7 Jresy Tham oo
AS VILL AS RECOMMENDATIONS FOn MAINTENANCE Taa:NiNG,

. N { v o
% oS L )A ~ A

L. USAID REQUESTS WASH 10 UNDERTAKE DIALOGUE VITK 60S AND
UNKCR REGARDING POSSIBLE HEFUGEE RELATED WATER/SANITATION

g R T
PROJECTSIN EisTERN PROVICES. ha- Washalh

S. USAID PROPOSES WASH TEAM OF - 3 PERSONS VORX IN COUNTRY
4-6 WEEKS BEGINNING AFTER RAINS, 0/a HID OCTOBER.

* TEAM SHOULD BE MULTIDIS ClPLINRRY ENGLISH SPEAXING, ABLE TO

I'{A”“? ﬁmuﬂ (,_Ju--J‘ﬁ
--’(«-'M [P \.a._’LQ»__B—Q\

TRAVEL IN RURAL ANEAS. FUNDS HOULD &€ PROVIDED ToO COVER
. COST OF TAANSFORTATION WITHIN KHARTOUM. USAID CAN FURNISH
ACCESSTO USAID PLANE FOR TRIPS OUTSIDE KHARTQUM, HOTEL
ACCONHODATICHS IN WHARTQUM OMLY aND AIRPORT CLEARANCE.
FYI-USAID 9GES NOT, REPEAT HOT, PRECENTLY HAVE ENGIWEER
ON STAFF, THOUGH WE HOPE TO KAVE OME BY THE TIKE VASH
TEAM ARRIYLS,
KIRBY

t e .

UNCLASS IFIED
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— e | UHULASSIF 1t e
LD TN \ . - . INCOMING  C
| Oepariment of State TELEGRAH —

AGE 91 KKARTO 06143 01 OF 02 1108147 3371 014127 A1DII4S © KHERTO D6I43 B OF U2 1103142 3371 014127 ALDIIMS
L\>\ ACTION RID-35 SECOID HAJOR AID - 3JECTIVE. THE PRSPOCED PROJECT WILL ALSC
N eeeeeeeemeeemee e neeeoceooiiciieoeioe. HELP 7O IMPROVE THE KEALTH CF VILUAGE INHABITRLTS 1IN THE DROUGHT
\ ACTICH OFFICE AFHA-O1 AREA, BANY OF WHOM HAVE SUFFERED 1ULMESSES BICAUSE OF THE LACK
/\}\ INFO AFEA-03 AFDR-05 STA-13 IDCA-01 PPIA-01 PDC-02 AAD3-{ OF POTABLE WATER.
0DSAG-02 FFP-3 ©OFr-01 DRC-C1 E5-01 AGRI-21 CI1A-03 DOD-03 BENEF ICVARIES- THE BENEFICIARILS WILL GE RRURAL FAMILIES
7 €On-02 UCE-C1 HEW-03 NSC-25 OME-01 TRSY-03 RELO-DI I THE GUM AREBIC PROJECT ARCA, WHO WILL RECEIVE A SRFE AND
HAST-81 /071 &2 01! . DEPEMDABLE DRINKING WATER SUPPLY, CBV.ATING THE MEED FOR
-------------------------------------------------- “e--ee-sessooo SEASONAL LABCR MIGRATION, ER&BLING THEX TO DEVOTE KORE
INFO OCT-DF /D36 TIME 10 RE-AFFOAESTATICK ACTIVITYES, THEREEY KELPING TO
------------------ IS4 1103142 /U REGERERATE THE LAND AND IMFROVE THEVA STANDARD OF LIVING. OF THE
P 1185492 Jut 8} : ESTIMATED SO0, 080 1MREEITANTS [N THE PROJICT AREw, ROUGH
FHOAMENEASSY RHARTOUM CALCULATIONS ARE THAT OVER 150,820 WILL BEKEFIT FROM THiS
T0 SECSTATE WASKDC PRIDRITY 1283 PROJICT.

UNCLAS SECTION 1 OF 2 KHARTOUR 6143

3, Modsleon (et

£.0.10065: K/A

TAGS: . 9 /,:‘ é’/ /@'
;ﬁ SUBJ: 1974 AFCAGUGHT FUNDING FOR SUDAN - /¢/"\ C :
REF: (2] STATE 152750 (€} KKARTOUM 433 - _ (- 4‘
é, 5 / 7

1. HISSION EAS RECEIVED PROPGSAL FRON PVO CARE, FOR UTILIZATION
OF SUBJECT FUNDS PER REF

TEL & ,
2, SUMMARY GF PROPOSAL FOLLOWS: /
PURPOTE- THIS PRCJECT WILL FROVIDE POTAELE WATER T0 SHALL , / . u LU
3 '/
’ i ,

Ve
R

FARHERS IN KOATH KCRDIF AN PROVICE, THE PROJECT MILL ASSIST (N ( / C oo
CCUNTERING TWE EFFECTS CF BEZEATIFICATICY RESULTING FROM OVER- ) \ S Y 0('
CROPPIKG, CVERGRATING £ND INIREASING DENANDS FCR FIREVISD, AND s C_ N *-‘Q'(./ é/ 7 2 -1
EXACEREATED EY THE SEVERE DFCUSKT OF 1974-187%. 1N CGCRDINATICH L_C/Q Y

VITH & c.c.*:'ﬁrarfr.i or SUDAN/UN SUDANO-SAMELIAN OSGANIZATION (WNCO!

PROGRAMN TO Rt- ST THE ACACHA SENIGAL (3UM #R28IT) EELT, _/

THIS FRUJECT L‘llL ma 128 POTWELE WATEA FCR SMALL FARARER IN ThE - ' \A@ - 7
REA, THEREEY IWZREACING THE CHANZES CF SUCCESS OF THE GOS/UN '/ (} >N A A ‘ (
PFOGRAM, AND ENHANCING TG [NPACT, ,\,(J\*QC‘ >

BACKGROUND- GUM #RZBIC, EXUSED B1 THE aCACIA SEMEGAL TRET, , -

HAS LOMG EEEN A SCURCE CF FORLIGN EXCHANIE TAANINGS FOR THE SUDAN,

AND A SOURCE CF 4DDITIGHAL IKCCME FOR THE CHALL FAFHER 1M

KORTHMCRDOF AN FROVINGE. INCKEATED DISETRTIFICATIONN 955.* §1E9,,

KOWEVER, KAS ERCUGHT A AECUCTICH IN ThE S1IE OF THE ACAuin .

SEREGAL FGRECTS, AND & CCUSETUINT LCSS OF EADLY WEEDED INCOHE

TO THE FAAMERS. A KEDUCTICH IK CRGP YIELOS HAS NECESSITATED

THE CLEARKING CF HORE FCKEST LAKD FCR THE GROWING OF FCOD CROPS, A

LACK OF POTZELE MATCR CURING THE DRY SLA50N FORCES HANY FARMERS
T0 MIGRATE, THEREY LESVING THE GUN AREEIC TRELS U URTAPFED, AND
SEEDLINGS UKTEKZED. THE GO3, SUPPCRIED Y UNSO, H&s RECEMTLY
INLTIATED A THREE YEAR FROGRAR TO FFSTOCK FART OF TdE ACCACIA
SEREGAL BILT, TEROUGH Thi FROVISICNG OF WURZERIES, IMPEQVED
SEEDS ANG SEEDLINGS, AND EXTENSIOH SERVICEST. HOWTVER, THE \\\\
AESEKCE CF A YEAR-KOUND SUPELY OF SAFE DRINKING VATA I° //i::)

A SERIGUS HANDICAP TO THE CUCCEST OF THIS UNDERTZKING, CARE, '

IN CONJUNCTION WITH THT RURAL VATER CCRECRTATICH (@ne) ¢f

THE VESTERN REGIOK, PLANS TC HELP

AMELICRATE THE SITUATIGH BY SUFPLYING FOTZGLE WATER FROM DEEP
EOREKOLES TO TAE RURAL [NHAGITANIG CF THE ARLA. THIS VILL REOUCE
EOTH THE TIND PENT CETAINING WATER AND THD COST GF PURCHASIAG
'T, AKD VILL ALLGW THE FAGHERT TO FEMAIN [N THE REGIOH THROUGHOUT
THE YEZR.

RELATION OF THE PROJCCT TC AID COUNTRY SIRATEGY

THE PRSPCALD PROJECT 15 CONTISTENT UITH THE CURREAT

U.S. AGTISTANCE STRATEGY AT LT FCRTH IW THE FY 1533 CDSs. - GAT
VITH POTAGLT WATER, SHALL FARMERS WILL BE ABLL T0 KEMAIM IN /\,lt“‘\l w. WASH

A\fij A LJ(*L}J
/ O [J(‘v

THL DRUJGHT-AFFECTED AFEA YEAR-ROULD, AnD WILL BE ABLE TO -7 Y. .f ;
INCRLASE THE IR FRODUCTION AND INIUMI-A PRINCIPAL GORL OF AID/S / / /s
CURRENT STRATEGY. THE INCREATED FOREIGNH EYCHANGE TO EE E&RKED — a ’
FROM CXPANDED SUDENEZE E/PORIS OF GUM ARAEIC WILL HELP TO )'3‘“/"‘“ "‘\
ALLEVIATE THE COUNTRY'S EALANCE OF PAYRENIS CRISIS- A

UNCLASSIFIED
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APPENDIX B

WASH TEAM TRAVEL ITINERARY

Date Departure Flight Arrival

Drs. Chandler and Araujo:

10/16 Briefing in Arlington, virginia (at WASH office)

10/21 New York (JFK) 7:10PM TWA 880 Cairo 1:50PM (10/22)
10/23 Cairo 2:00AM DS 103 Khartoum 4:30AM
10/29 Khartoum 6:30AM (USAID) Juba 10:39AM
10/30 Juba 12 noon (USAID) Khartoum 4:30PM

11/04 Field trip to PHCU's north of Khartoum (via Land Rover)

11/10 Khartoum 6:30AM (USAID) El Obeid 7:40AM

11/12 El Obeid 7:40AM (USA1D) Kadugli 9:00AM

11/15 Kadugli 11:30An (UNICEF) Khartoum 1:00PM

11/27 Khartoum 4:15AM MEA 375 Beirut 11:00AM

11/27 Beirut 12:15PM MEA 251 Athens 2:45PM

11/28 Athens 10:45AM TWA 841 New York 4:45PM
(JFK)

1/04 Debriefing in Arlington, Vvirginia (at WASH office)

Dr. Lo (as above, with exceptions listed):

10/29-30 Remained in Khartoum (no additional seats on Juba
shuttle)

11/14 Kadugli 12:30PM (USAID) Khartoum 1:45pPM

11/16 Left Khartoum for Kuala Lumpur, Malaysia
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APPENDIX C

PERSONS CONTACTED IN SUDAN

USAID Mission/Sudan

Dr.
Ms.
Mr.
Ms.

Mr.
Mr.
Mr.
Mr.
Mr.
Dr.
Mr.

Ministry
Dr.

Dr.
Dr.

Mary Ann Micka
Joyce Turk
Lynn Sheldon
Michele Foster

Steve Mintz
Jerry Weaver
Gary Leinen
Art Mudge
David M. Bess
John J. Gaudet
Bob McCandliss

of Health, GosS
Kabbashi

Ali el Biely
Ahmed Mohd. Ahmed

Alaba

Dr.

Dr.

Heider

Magda Mohd. Ahmed

Ali

Dr.
Dr.
Dr.

Dr.
Mr.
Mr.
Dr.

Dr.

Mohmad Baroudi
Pamina
Abbas H. Nasr

Al Hanid
Tom Ateka
Mike Lauya
Abbas Bashr

Fareed

Health Officer

Engineer
Assistant Projec.
Design Office
Project Desigr Oilicer
Refugee Relief Coordinator

Director, USAID Mission
AID Consultant

REDSO, Nairobi

Juba Office Manager

Director General, PHCP

Deputy Director General, PHCP

Assistant Commissioner of
Health, Darfur Province

Dir. of Epidemiology &
Endemic Diseases

Deputy Director, PHCP

Operations Officer, PHCP
PHCP, Juba
Senior National
Consultant, Malaria
EPI Director
Public Health Officer, Juba
Public Health Officer, Juba
Director General of
Preventive Medicine,
El Obeid
Director General of
Health Services, El1 obeid

United Nations Development Programme

Mrl

Mr.,

Dragoslav Zdravkovic

Raouf Gabal Eldin

Deputy Resident
Representative
Assistant Resident
Representative



WHO, Sudan
Dr. F. Khan
Dr. Nabil S. Al Tawil
Dr. Jean-Marc J. Olive
Dr. Singh

University of Khartoum
Prof. El1 Tom
Dr. Asim I. el Moghraby
Dr. Douglas Johnson
Dr. Yagoub Abdulla

Mohamed
Dr. E1 Arifi

UNICEF

Mr. Thomas McDermott
Mr. Leif A. Rosenhal

Mr. P. Balasubramanian
Mr. Gianni Baciego

WHO Resident Representative
WHO Senior Advisor

Medical oOfficer, EPI
Representactive, Juba Qffice

Social and Preventive
Medicine

Institute of Environmental
Studies

Dept. of Geography (Clark
Univ., UISA)

Dept. of Geography

Dept. of Geography

Acting Representative, Sudan

Chief of water Section,
Khartoum

Programme Officer, Juba

Project Engineer, Kadugli

African Medical & Research Foundation (AMREF), Juba

Mr. James C. Paton
Mr. Daniel Marwa

CARE

Mr. Stanley Dunn

International Bank for Reconstr

World Bank)

Mr. Shawki M. Farag

Project Manager, PHCP
Survey & Evaluation
Officer, PHCP

Resident Representative,
Sudan

uction and Development (The

Former Resident
Representative in the
Sudan



Catholic Relief Services

Mr. Thomas B. Mulhearn

Gum Arabic Company, Ltd.

Mr. A. M. Abdel Hai

Hunting Technical Services

Mr. C. J. Howse

UNHCR
Mr. Patrick Smith

Mr. Ekber Menemencioglu
Mr. Christopher West

National Administration for Water

Mr. Khair Alla Mahgoub
Khair Alla
Mr. Ramsis B. Salama

Mr. Shawgi Amin El-Sayed

Mr. Hamid Hassan

Department of Forestry

Dr. Farouk Hassan Ahmed

University of Kentucky Team in El

Dr. Ed Reeves
Mr. Tim Frankleburger
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Director, Sudan Program

Secretary to the Board
of Directors

Resident Manager, Khartoum

Assoc., Programme Officer,
Eastern Region (Gedaref)

Public Information Officer

Engineering Consultant to
UNHCR

Director General

Director of Research
and Water Resources
Development

Co-manager, UNICEF/NAW
Rural Water Supply Project,
Kadugli

Regional Manager, South
Kordofan Province, Kadugli

National Coordinator,
Desertification Control
Coordination and Monitoring
Unit

Obeid

Project Leader
Research Assistant



Western Sudan Agricultural Research Project

Dr. Trent Bunderson Range Management’Specialist

International Rescue Committee

Mr. Ed Schodorf Environmental Specialist
Mr. Jon Eklung Administrator, Sudan
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