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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 t o 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 projects and to promote sanitation at these facili
ties through 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 aild 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 wit-h 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. There will continuie to be 
a need to fund appropriate projects in this area. 

In Sudan it is time to assess prior act ions in the water sup
ply and sanitation sector in order to learn from past suc
cesses and failures. It is also Lime to 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 Mission in Sudan requested the services 
of a consulting team to review several proposed and ongoing
projects in order to improve project plops or add water supply
and sanitation components 1.o ongoing projects. The selected 
team was also to be asked to look at water supply and sanita
tion 	 problems in Sudan in general. response thein 	 to request
for assistance, Order of Technical Direction No. 60 was issued
by USAID/Washington which WASH team was (Appenunder a formed 
dix A). The team assembled in mid-October, was composed of Dr. 
Charles Chandler (team leader an sanitary engineer) , Dr.
Frank Araujo (medical anthropologist) , and [r. Eddy K.C. Lo
(public health physician/epidemiologist). 

The team arrived in Khartoum (Figure 1.1) on Octob.t 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 leaIth Care and Rural health 
Support Projects, 

proposed projec North2. 	 CARE's water for Kordofan 
Province (USAID funding), 

3. 	 Possible future refugee water supply and sanitation 
projects in the eastern provirces, and 

4. 	 A request from the Covernr of Northern Darfur Prov
ince for a water supply projuot within his jurisdic
tion. 

The difficulties travel Sudan made field onof in work items 3 
and 4 impossible within the time avail abl e, arnd the team 
therefore devoted itself to addressing items I anid 2. 

The report is divided into seven chapters. Chapter I details
the general objectives of the WASH team as they carried out 
their work in Sudan. Chapter 2 simmari:,e s !:.he two specific

problem assessments 
 made with respect to ongoing and proposed
USAID projets. Chapter 3 summarizes the work o f the numerous 
multilateral and bi lateral ,]nou, actlive i rt tne general area 
of water supply and sanitation in S'ian. 

Chapter 4l detail; Ln i: 	 sna ts t, ,., r s p'Lply
and sanita - acntivi ,, ,. 1 wit rn - , iin ,1 .;i)e::t
to the GOS'' health cin, s iL -lapt r n ' .at theLn,IPa n 

sociocultural aspect 1 of w.l 1r hip]] aentW ' Iy I ,I W 1,) t 
activities, and describ s appr,)f iii t I1i Hint.it.' vu t-Lhe 
team judged to be v'Mlne .'i. hi t ,wxit ij .oni- i and 
cultural framework of Sudarn 



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.
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Chapter 2
 

SPECIFIC PROBLEM ASSESSMENTS
 

2.1 Northern PrimaryHealthCare and Rural Health- Support 
Projects
 

The Northern Primary Heal th Care and Rural Health Support
projects are considered together in this 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 Care 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. It is designed to supplement ongoiny activities
 
within the Government of Sudan's Primary Health Care 
 Program
(PHCP) in these four provinces. Key elements in the P[ICP 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 PCIIU'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 healthdelivery complex. Five PHCU's and their CHW's are designed to
be supervised by a medical ,ssistant from a nearby dispensary.
The dispensary and its suLrounding 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 are selected from among the nomads themselves to deal
with their special health problems, travel witlh 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 health care facilities 
from place to place.
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Figure 2.1. Components of a Primary Health Care
 
Complex
 

PIICU 

10 

Primary Hiealth Care 
Complex (24,000 Pop) 
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4,000
 

Dispeinsary
 

PtCU PHCU
 

Rural 

flea lth -- Hospital - District 

Cent re Hospi tal 

j'j'i() CL }t i' I 'lAL 

Key: PHC - Primary Hlealth Care 

-P- Normal Referral (Refs. 33, 34,54) 

--- ,- Emergency Referral 
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Both CHW's and NCHW's are 

the government, 

selected by their fellow tribesmen and
and return 
to work among the 
tribesmen
their nine-month training when
 
program has 
been completed.
 

In addition 
to serving the 
geographical
Northern Primary Health 

areas covered by theCare Project, theProject is designed to complement 
Rural Health Support

the ,lorthern Primary
Care Project. The Health
Rural 
Health Support Project
Southern Region. also services the
Here 
 the African
Foundation (AMREF) Medical and Research
is the 
prime contractor
Primary Health Care for the Southern
Project 
(also USAID funded).
tures of The main feathe Rural Health Support Project are:
 
a. improved delivery of 
PHCP services through the
vision of protraining facilities and
instructors for 

through training of
their role 
in this program;
 

b. inclusion 
of maternal/child 
health 
and family planning 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
projects Rural Health Support
include construction components, 
As part of
thern Primary Health the Nor-
Care Project 
it is anticipated
dispensaries that 20will be 
constructed 
with USAID funding in North
and South Kordofan Provinces. As part 
of the Rural
port Project, USAID is Health Supplanning the construction of 12 dispensaries and 
five schools 
in the Darfur provinces,
provinces, the Kordofan
and the Southern Region.
 

USAID/Sudan requested that thebility WASH team analyze theof add7ing a water advisasupply and sanitationthe Northern component toPrimary Health Care
projects. The objective 
and Rural Health Support
of the analysis was
of the components the determinationnecessary to provide adequateand sanitation water supplyfacilities and/or programs theto supplement

ongoing efforts. 

In recent years, 
a number of opt ions
cost for the ptovision ofrural lowwater supply and sanitationdocumented by the facilities have beeninternational community (64, 65,
69, 70, 66, 67, 63,
77, 79, 73, 75). Even wit:h numerousthe challenge options, however,is always
within the given 

to find a solution that will worksocial, political, physical environmentof the proposed project (76, 
and 

72).
 

2.1.1 Water Supply
 

In the area of water supply, the team considerednatives seven alterto be used in various health care facilities (Figure
2.2):
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Figure 2.2 Assumption Analysis Chart
 

Northern Primary Health Care and Rural 
Health Support Projects
 

Water and Sanitation Component
 

Logic Alternatives 
Alternatives for 
Further Study 

Recommended 
Alternative(s) 

Component Water Supply Water Supply Water Supply 

Provide for "adequate" wa_ 

ter and sanitation facili_ 
ties and/or procedures to 
supplement the ongoing 

projects. 

1. Existing Village Supply 

2. Wells with handpumps 
3. Rainwater catchment 

4. Water Tech 10 or equivalent 

5. DIsinfecrion of ziirs 

-

1. Existing Village Supply 

2, Wells with handpumps 

e wt a u 
4. Water Tech 10 or equivalent 

1 Existing Village Supply 

4. Water Tech 10 or equivalent 

6. Slow Sand Filtration 
7, No action 

Major Assumptions: Sanitation Sanitation Sanitation 

a. "Adequate facilities or 
procedures are those nec-

essary for the fulfillment 

of the objectives of the 
ongoing projects. 

b- Water supply and sanita
tion facilities within 

I 
1. Bucket latrines 
2. Improved Pit latrines 

3. Composting toilets 

4. Pour-flush toilets 
5. No action 

2. Improved pit 

5. No action 

latrines 2. Improved pit latrines 

this component should not 
be tailored to meet gen-

eral community needs but 
only the specific needs 
of the health care facili-

ties. 

Training 

I- Manuals for CHW's & NCHW's 

2. No action 

Training 

I1* Manuals for CHW's%& NCHW's 

Training 

1. Manuals for CHW's & NCHW's 



1. 
 use of the existing village supply,
2. use 
of rain water catchment facilities,
3. drilled wells and 
the 
use of handpumps,
4. use of 
a Water Tech 10 
(or equivalent) 
purification
 
system, and
5. disinfection of water in the existing ziirsstorage jars) at (clay


the project site.
6. slow sand 
filtration
 
7. 
 no action
 

Use of the Existing_Villaq eSupply
 
It was determined that the quantity of waterPHCU's usedand dispensaries at thewas not great enoughseparate to justifyprogram designed ato provide
supply for an independent 
source
each of these units. of
 
the quantity 

At all of the sites visited,of water available from existing sourceslimiting was notthe provision of health 
care services.
 
Patient load 
at the facilities visited by the WASH team varied
from about i0 to 50 per day. Services ranged
aging of wounds from simnle band-.to giving innoculations to administeringrehydration oralsalts to combat 
tual volume of water used at 

the effects of diarrhea. ac-The 
exceed 80 liters per day, but 

these facilities probably did not was 
that 

often considerably less. The
team believed 
 such needs could be
lage sources, at 
met from existing villeast in 
terms of quanti tj.however, that if more 

It must be noted,water weretion might also 
r~aaIy available, consumpincrease. For example, handwashingpatients is betweennot usually a part of 
nursing routine.
 

The -quality of 
water 
from existing village
cern, sources washowever, and is the a conreason the Water Techequivalent is 10 or itsrecommended 
(see below).
 

Rainwater Catchment
 

Although rainwater catchment would generallyand reliable provide a safesource of water during theshortly thereacter rainy season andin southern Sudan,
erally this alternativenot feasible throughout is gen
of Sudan.Sudan, low In northernrainfall throughout 

most 

alternative. Rainwater 
the year rules against thiscatchment

considered as a 
was thus general]y notsource of 

not 
supply for PHCU's in Sudan and didreceive further consideration by the WASH team. 

Wells with liandpumps 

Although the WASH team considered the opt ionand installing handoumps of drilling wellsat each PHCI] or dispensaryneed for water site, theat these facilities was not judgedenough to warLant a borehole to be greatand handpump progaam specifically
for these users.
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Where there are schools for vill-ge 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 the
live at school.
 
This would be feasible only where an existing handpump program
is operating, such as UNICEF's extensive handpump program 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 -iog sites for 
new schools where existing water supply systerr c adequate. 

Water Tech 10 (or Equivalent) 

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 household PHCU needs. The Water
or 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 v iruses 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 ill 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 Ii milligram per liter (mg/l)

in the Water TJ'ech 10 would have no effect on the general
health of users, even aftr may years of use. 

Disinfection off y'xting 'Ziirs, 

A traditionai method of storing water in Sudanese homes (and
most PHCU's and dispensaries) is in a pottery ziir, which is a 
Sudanese earthenware pet, sometimes covered, but often without 
a cover. Wautnr stored in such containers remains cool because 
of seepage through the pottery and evaporation 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 necessiEy of

doing this each time the ziir 
is refilled (perhaps daily) and
 
the difficulties and expense of supplying disinfecsuitable 

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 use in village and small town water 
treatment
 
plants. The qovernment has developed standardized designs for
 
such plants and has gained considera.ble 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

oil 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 it
which 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.
 

Recommenda tions
 

Although the quality 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 these
existing CHW's units, as
return periodically for 
refresher couLses.
 
Training in 
the use 
of these units is necessary
are distributed, before they
and this trainingschools for CHW's. AfLer 

can take place at the1984, 
these schools will
on retraining and concentrate
refreshing 
the traiiiing of 
existing CHW's.
 
It is also possible that these devicesthe health centers, could be supplied torural hospitals,

although the and district hospitals,
water supply sources at
better. these locations are oftenSuch considerations were generally outside the scopeof the team's offorts, however. 

The Water Tech 10 has a long life andmaintenance other than 
requires very littleoccasional 
cleaning. After
have been cleaned Lhe candles
to the point where 
can be they have wocn thin, they
replaced. Replacement candles should be stocked
supply system of the PHCP. in thePeriodic replacementcandles also of the filterensures 
replacement 
of the Triocide 
resin in a
timely manner.
 

2.1.2 Sanitation
 

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

1. improved pit latrines,
 
2. pour-flush toilets,

3. compost toilets,

4. bucket latrines, and
 
5. no action.
 

Im roved Pit Latrines 

The use of an improved pit latrine (Figure 2.4)
be the most was judged toviable alternative, particularlyareas in which most for the ruralPHCU's, dispensaries,centers are found. The design shown in 
and health care
 

the figure is that
has undergone one
a good deal of testing throughoutprincipal components include 
the world. The
 

concrete (or other solid 
a dry pit, a squat plate made of
material)


for thermal a vent pipe painted blackheating by the sun, and wallsmaterials. made ofOdors escape up localthe vent pi,)e, and theordorless if used properly. Fly screens and 
shelter is 

for the floor a removable cover
hole should be provided 
 to limit access byinsects.
 

Pour-Flusb Toilets 

Pour-flush toilets have gained considerable popularity in suburban and rur-al areas of many developing countries. These may 
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FIGURE )., 

Improved Pit Latrine (measurements in millimeters) 
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be used with septic tanks (and leaching fields) or withseepage pits. If water is plentiiul at the site, pour-flush
toilets may be an option that is saper-i) to (or at least more 
convenient than) the improved pip ltcine. 

Pour-flush toilets are not recommended in le alu'1. Lur Sudan,however, because of the widespread need in most areas to con-serve water, the somewhat greate withr hazard associated
leaching fields and seepage pits pol ut ing 
 groundwater resources, and 
the need to periodially pump out 
septic t:anks.
 

Composting Toilets
 

C~mposting toilets 
have some advantages over 
other alternatives in 
areas where adequate 
amounts of plant material areavailable to generate 
sufficient heat 
in the compost pit. TheWASH team judged that composting toilets (Figure 2.5) wouldgenerally not be feasible in Sudan except in the 
Southern Region where grass and other fodder type material].s could beadded to the compost pit. Howover , compost ing to! lets aregenerally not as acceptabl e as improved pit latrines even inSouthern Sudan, because of the jcieral reluc, ance of Sudaneseto touch wastes (even completely safe , "omposted wastes) dueto rel ig ious oel iefs . Compostinq toi I. at:., l so tend to be more
expensive to construct than improved pi t latrines. 

Bucket Latrinei; 

Bucket latrines have bein uLti .ized in many areas of Sudan inthe past. The team parnii-cula 
 y n )ticed their prevalence in ElObeid and ;adugi i during ti'' v .it:s ther , bot tie mulnici-palities involved 
are UwL mno!i. r w,r, '. r' io of theexisting bucket 
lair ines tU pit !t rioes b, ai of problemswith servico and m l:te .:i ,, . (,.1ck t i i 1e:5 nat:yra. y beacceptable it properly se;; 
in 

ied Ko , t Ms and vuerin , as well
 as assoc aed odor cfenFr a I I.y intc 
 en!i aii in attractive
 
alternativu,
 

No Action
 

People (ommonlyl go into the bush nd eithr dig a hoIt. in thesand in wiich t.o deposit their ex'cceta or deposit, them behindnearby vugqt ation. 
in dese-t areas 
of Sudan tLhe s1n guicklvtransforms 
the excreta into dry mat e r for which further
 
treaten may be unLi,t,-cessar, Li remot-e and spa sely popul ated
areas t.hiK or acti e anay ,uno! i. e wi.ti Lew i" i , f(t3s. [ow-
evou, in s1)01 Lih i)wn5 i: which PHCLJ' and spuiSrarl : arelocated t- would I .,si a. , t : . IW' .; to demonsrral:e thefI
benefit i "piaw'-p1 1. aatinInc tp-rLuou.h h [" construction 
and use at local Puiw[. 
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FIGURE 2.5 

Composting Toilet 

Fly-proof mesh 

150-mm-diarneter vent pipe, 
painted black 

Long-handled I 
cover to I 
squatting plate I 

I 

squatting 
plate I 

I I 
N ,/Removable co~er 

n-orA-shaped channels- A OIL. 

Ground"Grve ll Ai 
Step 

iDecarrilosing-: 

wacte 

Gravel soakawvay 

Source: Adapted from a drawing by U. Winblad.Soc: ord.an. rasprttinWae and To""ci ucat n 

Source: World Bank. rnu'msL.ortiton", W.ater andI 'e leconinunications 
Department. Appropriate Technology for Water Supply and 
Sanitation: A Planner's Guide, Volume 2, hy John M. Kal
benTatten, et al. 194p. Washington, 1). C. : Dec-nber 1980 
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Improved pit latrines are recommendeddan, particularly in and near 
for general use in Surural tcwnscated. It is where PHCU's are loalso recommended that proper financing and materials should be made available to the CHW's for assistanceduring construction.
 

2.1.3 Training 
in Water Supply and Sanitation
 
The extension of 
the water

include supply and sanitation component tothe addition of 
a training component w-s 
considered
order into improve training at existing schools for CHW's andNCHW's.
 

The WASH team reviewed the existing manualsfor CHW's and used in schoolsNCHW's (52) and notedrently being that the material curused for 

weak many 

watr supply and sanitation training wasin areas. Because the team recommendstion of the Water Tech the introduc10 and thetrines, use of improved pitit is believed lathat existing manualsfor the increased emphasis that 
are not adequate 

areas, particularly should be placed in theseto explain the construction, the needand for,the use of the new facilities.
 

Thus, 
 it is recommended that a supplementaryoped to describe manual he develtLe use of water purificaticnconstruction devices andof improved pit latrines the 
ries, to for PHCU 'Y and dispensaand cover other emergency methods Gor disinfectionwater ofand the handling of wastes. Technical asssistancethis endeavor inmay be necessa y in the future. 

2.1.4 Summary of Recommenditunois
 

It is recommended 
 that a water iupply and sanitationbe added to componentthe Northern Primary HealthSupport projects. For 
Care and rural Healthwater supply, it is recommededter Tech 10 (or equivaler t) devices 

that Wa
be intioducedtraining prograins at. schools into thefor community healthinto the PHCU's aid workers anddispensAries themselves once CHW'sother operators andhave beeii tUained in thir use.
 

In areas wihere well driling and handpump
grams Klstallation proare currenly underway, PHCJ's andpetit: i op d ispensaries couldthe government to loctie handpumip%crit:ical local iie-irby t'o meetneeds. En general, however, thejudged that the WASH teamtotal
of sutticient quantity 

use of water at ihe: fa:.ilities was notto) )us;ti[y aareas wier ,r:w haodpumnp programsuch programs inwer not now ,',:nting. RllralcenLtr:,, hospitals, healthoro, distrj it )f ;,hnspi ,.p1ied with adequate water, should 
if not- now sup

and handpumps alo 20.he 0oIsiJered forif ui existing drilling wells 
program is operatingwithin thei.r province. 
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In the field of sanitation, 
the WASH team recommends that
proved pit latrines (see example, 
im-


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 
materials available will 
be necessary in order establish
to 
 a viable latrine construction program.
 

In the area of training, it is recommended 
that a supplementary manual be developed to describe the 
use of water purfication devices, the construction 
of improved pit latrines for
PHCU's and dispensaries, 
and other emergency methods for
infection disof water and the handling of 
 wastes. Technical
assistance in 
this endeavor may be necessary in the titure.
 

2.2 
 CARE Proposal for North Kordofan Province Rural Water
 
Supply
 

The North Kordofarn Rural Water 
supply Project was designed by
CARE and submitted to USAID/Sudan 
as an unsolicited proposal
(84). The stated objective of the project 
is to provide domestic and livestock 
water supply in North 
Kordofan Province
through the construction 
or rehabilitation of 
10 Government of
Sudan water 
yards. The primary target 
area 
is in the shape of
a triangle, with corners at the 
towns of El Obeid, B3ara, and
Um Ruwaba. The provision of reliable 
water supplies
pected to stem is ex-the dry season migration of people in the area
encourage
and to the harvesting of gum arabic from Acacia
egal trees. sen-
The sale of 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 (average 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 gallonvated water tank eleand taps for human and livestock use. Theproject proposal estimated that 2,000 to 
4,000 people would be
served by each water yard. In the same region there are curretly 164 water 
yards (with a total 204 on of boreholes) . Basedstudies 
in other areas of Sudan (55, 
58), it is likely that
many of the existing water yards are not functioning becauseof general shortages of diesel fuel and spare parts Ifor the 
engines.
 

A.s envisaged by CARE staff, the project would be implementedby tne National Administration for Water (NAW) , through itsWestern Regional headquarters 
in El Obeid (North Kordofan
Province). 
CARE would be responsible for commodity procurement
and coordination with 
the Forestry Department (wiLh respect to
the reforestation 
effort) 
and would mon i,.or program implementation. The proposed project reresents an extension of NAW' sreponsinilities 
in the manalement and( maintenance of water 
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yards. For CARE the project would represent a new responsibil
ity in Sudan, although CARE has recently been assigned

responsibility for the administration 
of the Port Sudan

refugee water supply project jointly funded by USAID and
 
United Nations High Commission on Refugees (UNHCR).
 

Currently The UN Sudano-Sahelian Office (UNSO) and the 
Sudan

Department of Forestry are carrying out 
an Acacia senegal

reforestation 
project (46, 47, 48), designed to produce a
total of 1.2 million Acacia senegal seedlings in six nurseries
 
in North Kordofan Provi-nce. The seedlings are to be supplied

free to cooperating farmers planting. It is
area for 	 hoped
that 	the reforestation effort will reverse 
desertification in
 
the area and, through the sale of gum arabic (derived from the
 
mature trees), supplement the income of the 
small farmers and
 
increase the foreign exchange earnings of Sudan.
 

2.2.1 Project Assessment
 

*Assumption Analysis
 

The WASH team evaluated the CARE proposal based upon its
stated objectives using assumption
(Figure 2.6) an 
 analysis

technique (76). Two major assumptions are basic to the logic

of the actions recommended for fulfillment of the project's

objective:
 

1. that the lack of water in North Kordofan Province 
is
 
causing the migration of rural inhabitants during the
 
dry season, and
 

2. 	 that if the migration is stemmed, either through the
 
project or by other means, residents will cooperate

with the Department of Forestry in the reforestation
 
effort by planting and tending Acacia senegal 
trees.
 

Assumption 1: The lack of water 
causes migration.
 

While there is some evidence that a lack of water in the area

is contributing to dry season 
migration, there is considerable
 
evidence that other factors 
are just as important, if not more

important. 
The settlers in the area are subsistence farmers 

and run shortand(mi~lletfrequentlysorghum) before of their subsistence foodthe next year,'s crop is supplyflorready 
harvest (61). As a result, the 
farmers often need cash in 
the
 
dry season in order to buy food.
 

There are several ways that a farmer may obtain cash when nec
essary. For those with sufficient land, a portion of it may be

planted in cash crops such as sesame and peanuts during

rainy season. If the sesame crop fails or 

the
 
there is a poor har
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Logic 


Project

Object 


Provide water supply 
In 

t'orth Kordofan Pro/ince 


to stem dry season Irriga-


tion and enable residents
 

tend Acacissenegal trees, 
a major e!ement in earning 
Sudan foreign exchange
 
through the sale of gum 


Assumptions: 


a- Lack of 
iater causes the 

d-y season migration 


b. If migration 
is stemmed,
 
residents will 
holp tend
 
Acacia senegal trees.
 

Figure 2.5. Assumption Analysis Chart 

NORTH KORDOFAN RURAL WATER SUPPLY PROJECT 

Alternatives 
Recommended Alternative 

I. Water Yardsla e 'sCARE 

Erection and/or rehabIlita
tion of forty water yards 
(avg. well 600' deep) 

Proposal 
1, Water Yards 

2. Haflrs 

Construction and/or rehabili
tation of Hafirs 

3. Handpumps 

Drilling of (max. 200') wells 
and Installation of handpumps WASH Alternative 3. Handpumps 



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 Gezi La o r other locations to the 
south in order to work as wage laborecs in government irriga
tion projects. When migration ofi the men does take place, the 
women and children general.1.y remain bhehin . 

Another way for farmers tu obtain cash is through the harvest
ing of gum atabic from Acacia senegal trees * These tr-es occur 
naturally in Africa in -wdYMie--d -between 10 to 15 degrees
north latitude. On the internationnal market, !.i an supplies
about 80 percent of would demand o: gum arauic, which is a
major source of foreign exchange. Some of the iomnt. productive 
areas are near El Obeid (3).
 

The trees are scored by the inen, of t:he household in early
October, the start Uf the harvesting season. Gum arabic
harvesting begins in November and December, with most of the 
gum arabic having been collected by the end of Jlanuary. The gum
is harvested once every two 
weeks, genera] ly by women and
 
children. The men also assist with the harvest early in the 
season when the quantity of gum aabic is heavy, 

It is doubtful chat there is currently a shortage of labor for
 
gum arabic harvesting, since most of the harvesting takes place
prior to migration of the men in th. -icy s;eason. Since the 
women and children of the household normaly] remain behind,
there )robab].y is sufficient lahor in the area to complete any
remain-ng harvesting of gum arabic that may he necessary during
 
the dry season.
 

Unfortunatel.y, the returns from tend ing and harvesting cum 
arabic are meager consideriin the large anount: of labor -e
quired. The WASI team estimated that the price for gum arabic 
at El Obeid was aboau LS 380 (S ;udaoc:1;e pound-, LS 1 .00
US$0,. 90) per metr ic ton in November 1.,-I. This :ompar -os to a 
market price of LS 423. per metr ic ton in thartoum (and [,S 589,
sorted and dl vered to Port Sudan) . Intecnationa] prices
posted for the 1981/82 
seanon ,y the Gum At-bi c C.ompany Limited
ranged from $.,500 p. metria Lon for c leaned an,] graded gum
arabic, to $2,250 per metric Lon for t ( 9-pray dried prnduct
(FOB Port SuMan) . I tie project area inudividual ,naers may
receive even less h:, I h. Q m ,ma, i i f. the d kt - 'heysel I 
to mi.ddlne (usual]'' Ia . m zehats) in r afl areas. 

* Farmers can also ,e-r cn-h by c: i.. tle Acacia ..sen altrees for charcoal prdictior a,'d Lot it wn C -ilia s eiEr 

wood is very hard, it i,-Iks a. e:c.: , L i: e: Ie for,] stock 
charcoal produstion. TL is be.! Nced t Lhis trend] has in
creased in recent year-. 'The tne brD- .hes are al.so used to 
construct fences to keeM animal: away .o, the fiel.ds. 
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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 is

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 drawing
yards or 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, whether not will
is or farmers 

actually participate in the planting 
of Acacia senegal seed
lings obtained from the Department of Forestry nurseries.
 
Ideally these are from
seedlings moved the nurseries in July

and planted shortly thereafter during the rainy season, when
 
the ground is soft and there is sufficient moisture for the
 
seedlings to establish themselves.
 

The WASH team 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
ejal trees in sight at thi:: location, so that the area was
 
barren of trees except for thle seedlings that had been planted

by the farmers. No animals were 
seen in this area. In Acacia
senegal forests nearby the team did not observe any planting
of seedlings, although many seedlings were Aeen to be coming 
up naturally because of the proximit y of larger trees which 
provided the seed stock. 

The normal 
pattern in the area is that of shifting cul tivation
in which Acac ia senegal seedlings return to the area only af
ter the ,]round hs-been worn out due to cropping patterns. The 

remains fLur yearsland then fallow several and the seedlings 
grow into producing tree; within five years. Trees produce gum

arabic for abutL L5 years.
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After the trees are 20 years or so old, production is minimal 
and the trees are cut for fitrewood and charcoal . Acacia sene
gal is thus the fallow crop between periods of (:ultivaton. As
increased population places more pressure en tfie 1.and, there 
is a greater likelihood that the trecs wiI be cut sooner to 
provide more crop land and produce f i t-ewood and charcoal. 

Techni cal Problems with the CihE Proposal 

Technical problems with the CARE proposal came to 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 is 
underlain by the basement complex, made ,.f ,Jani te,Up gneiss,
and schists (55, 56) . In locatino the sites [)f the 40 proposed
drilling sites on a gy.ological map of th _ a rea (Figure 2.7),
it was found that five of the proposed sites were underlain by
the basement complex., An additional three siI-es were located 
in an area of Ehe Um Ruwaba i-,jt did not- vield wctter to wells. 
Thus at least eight of the 40 proposed siles WOUld not be able 
to tap the Um Ruwaba aquifer. 

Water Quality
 

In addition to the proposed sites that are situated over the 
basement complex, other proposed sites are located over a 
portion of the U1m Ruwaha aquifer where the chemical quality of 
water is poor. The water dualit-y of the Um Ruwah7a ranges from 
about 500 ppm to 3,1000 ppm cf total di:-;,sol.ved siotids (Figure 
2.8) , an indication that the water Qul. ity in ome areas may
not be very goo: for drilng purilosens. Values oE TDS higher 
than 1 , 00 0 ppi r : ndei water l s i.o flot r. i i 1ic . Any 
values above 3,000 ppm TS ,o ul. d tal-, in t:he category of
brackisih water would be sui table for hlimanand not either or 
livestock use. it i; not possibl_,: to ,.accurcatel,! ,st:imate from 
available ma p s iinvyc -it propswd " ite. hehow or c -o L ';ould 
affected a]Ltough numb.r ,d 1-.ons ethe t1 id ralbe. 

Carrying Ca aciLy 

When the 
calculated 

carrvin,1 
.in th,a 

capac iLy 
,',F: proDpo0 

W 

a1 
ti:he 
(84), 

.ano 
it 

for 
was 

animal 
aLs ied 

uste 
that 

was 
the 

animals were cvenly d-tribu ed thromghiit the project area. 
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Table 2.1 Proposed Sites for N. Kordofan Water Supply
 

Loca tion
 
No. Site Name Coordinates Verified
 

Long. Lat. on Map (X)
 

X
 
2 Es-Sarrhayia 30 34' 13 29'
 
3 Qog-Er Rayasa 31 30' 12 52'
 
4 E1-Nigeia's 30 54' 13 101
 
5 Umm Garrany 31 30' 13 05'
 

Umm Tugor 30 30' 13 33' X
 
, 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 El 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' X
 
25 Umm fleglig 30 36' 13 16' X
 
26 Sinjikia 30 30' 13 29' X
 
27 Unmn Gelgi 30 22' 13 32' X
 
28 Maltut 30 44' 13 10' X
 
29 Khorsi 30 27' 13 38' X
 
30 Zureiga 30 37' ].3 33' X
 
31 El Fureia 30 45' 13 29' X
 
32 Yasein 31 14' 13 12' X
 
33 El Beida 30 42' 13 25' X
 
34 Abu La'ot 30 36' 13 22' X
 
35 Umm Saiyala 31 06' 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 Shlarbaniya 30 55' 13 34'
 
40 Megeita 30 40' 13 06' X
 

1 Halgarma 31 11' 13 08' 
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FIGURE 2.8
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In fact, water yards 
tend to cause animals to congregate

specific areas ( 4 3 , 30). Animals need 	

in 
water every other day


(on the average) , and even 
daily in hot weather. Thus,

particulary at high volume sourccs of water (such as water

yards) , the number of animals will be l ikely 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 40 proposed sites. The proposal assumed
 
that it was necessary to drill about 600 feet to tap 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 is in the shallow weathered 
zone. Going deeper would offer no advantage other than 
assuring that a sufficient amount of water stood in the well.
 

Project Alternativ sCons-idered --_y 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 is 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 [ordofan Province 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 CANUE of constructing or 
rehabilitating 40 
water yards with wells of an aver
age depth ok 600 feet.
 

2. 	 The second is rehahi.itation or construction of ha
firs (traditional water stocagn ponds supplied by
nearby intermittent streams).
 

3. 	 The third is the development of a h ianpump program
with wlls drilled up to 200 reelt in depth and the 
instal lation of handpump-s . The.: Limit: of 200 feet of 

a i]ilt i:s naximum r or thle genpral ose of: handpumps,
because with greaac, depth it is di[EicMt for women 
and children to opecate a pump. 

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

The water yard alternative proposed by CARE is favored by some 
Sudanese government officials and politicians, The main draw
back is that water yards are costly (LS 40,000 each) and po
tentially hazardous to the environment: becainc of overgrazing 
in the areas surroundinq ,.AF- Vard . h, is iS due to an in
crease in the animal population as a result of the additional 
available water. Another drawback is that jvernment water 
yards have a poor operating record. They are :roqeently out of 
service because of a general lack of di, sl fuel 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 
incre-.ed availability of water from the water yard. A number 
of authors have documented that in the Sahel, I ivestock tend 
to increase until vegetat on in the surround inq area is either 
nonexistent -r minimal (30, 31). Although there is no (luanti
tative data to indicate thai animals have def initely increased 
as a result of exi sti.ng g(vernmen t water yards, the ce was a 
strong feeling among many respondents that such was the case, 
and the WASH team felt that the evidence was strong enough to 
rule against this a].ternative. 

Alternative 2: Hafir Construction or Rehabilitation 

A hafir is an artificial depression into which surface runoff 
is channeled during the wet season for 1a ter use. By careful 
attention to the elevation oi the depressio in relation to 
the adjoining ephemeral stre am, it is possible to divert water 
from the st:ream during iflood cond itions and store it in an ad
joining hafir. Most of the pro ject area is too sandy to allow 
hafirs to hold water, although there are a few in the south
western corner of the area near IEl Obeid. These hafirs could 
be rehabilitated by dro,giq sed imnent and improving the diver
sion structures. However, th~e availahility of hifir water to 
livestock in most cases makes animals the primary recipients 
of project benefits, Hiafirs are frequently subject to pollu
tion from anima]. s as Ti:k dr Erm bani iI if adeh,-y its Even 
quate fencing is provided t o .vant animal access, hafir wa
ter should be -- eat.ed [)rior () luman oislimpiftiorn tc remove 
suspended ma terials (sediment, :olloids, or.jan c, matt,r, and 
bacte'.ia) . becaIse the p rimar y ie ,] in the projut if area is 
water for human consumption, t:he hafir ,acternat i,/e was not 
recommendd Dy th e WASH11 team. 

Al LrnaLt ivu. 3: illA low Borulo-, with flandpmmps 

Shallow boreholes were :;uqgwst:ed by the WAi;team after vis
iting the project aera or] viewing a iw lmr of existing dug 
wells. The local dug ,,el . are typical.ly 5O to 70 feet in 
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depth, lined with bricks or concrete blocks, and are an indi
cation that water can be found at 
shallow depths. At most of
 
the dug wells water is obtained by manually dropping a leather
S 	 bag on a rope and 
pulling it up. Local wells are not covered,
 
a hazard not only to people that might fall in, but also a
factor contributing to contamination of the well itself.
 

Wells visited had a considerable amount of sediment mixed with
 
the water as it was drawn tip from the well. Wells are typi

* 	 cally constructed by digging to the water table and then a few
 
feet beyond; there are usually nomore than four or five feet

of water standing in the well itself. The shallow depth of the


*i water standing in the well probably contributes to failure of
 
some wells under heavy use during dry periods.
 

0 	 The WASH team proposed that small diameter shallow wells be 
drilled up to a maximum of 200 feet in depth and handpumps in
stalled for domestic use. A number of similar UNICEF handpump

installations 
(using the Indian Mark II handpump) in South
 
Kordofan Province were observed by the team. The UNICEF pro
cedures were working well, although the maintenance program


* 
 was being redesigned because of logistical problems.
 

Wells with handpumps are inexpensive ($1,000 to $1,700 each)

and may be scattered about a community, thus making it possi
ble to position wells closer to water users than 
is possible

with water yards, each of which serves a ,larger area. Each
 

0 handpumped well is generally designed for the use of 500 peo. 

fewer. 	 number animals ,served eachple or The of 	 by well is
minimal because the manual labor required to draw the water
 
makes it impractical to service a large number of animals at a
 
handpumped well. The team 
judged that the handpumped wells
 
would not 	significantly increase the stress on surrounding


* 	 vegetation due to animals, and thus considered the environ
mental impact of this alternative to be minimal.
 

As mentioned previously, there is reasoni to believe that the
 
handpumps would lessen the labor required by women and chil
dren in drawing water and also reduce the time spent 
in
*; 	 travelling from homes to well sites and back again. A reduc
tion in the time needed to collect water by the, women and
 
'children may indeed make it 
possible for additional labor to
 
go into the cultivation of gum arabic, although this linkage

is still somewhat tenuous. The linkage may be enhanced, how
ever, if the sites for handpumped wells are chosen to coincide
 
with the villages which are cooperating in the Acacia senegal

reforestation project sponsored by the Department of Forestry.
 

Recommended Alternative
 

SThe WASH team recommends the Implementation of the handpump

alternative (number 3) because of its minimal environmental
 
impact, its ability 
to supply 	a safe source at a reasonable
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cost, and 
its potential for 
maximizing 
the distribution of
points and service to the people. use 
Several f~actors led to theselection of this alternative, includ]ing (1)large numbers of animals are 

the fact that 
not served by handpumps, (2) the
technology of handpumps is judged to he more appropriate thanwater yards in 
this region, (3) fossil ['icls arefor hand pump operation, and (4) the wel ls 

not required 
can he sited tobenefit villages 
that are cooperating 
in the ongoing reforestation effort 
in the region.
 

2.2.2 Design of Baseilinc Study and Evaluation System
 
The WASH team was 
asked to design a baseline study and
ation evalusystem for the North Kordofan 
ect. Although Rural Water Supply Projthe WASH team is recommending againstof the funding the CARE proposal as originally formulated, a baselinestudy and evaluation system may still be necessary under thehandpump alternative, although considerably reduced in scale.The system described below was developed afterinterested persons talking withat the Iniversity of 
Khartoum, particularly

Dr. D.L. Johnson.
 

The baseline study and evaluation 
as its :Iystem described below hascore six points (Table 2.2) Each. of these will bedescribed in 
detail.
 

LANDSAT and Aerial Piiotogrnphs 

LANDSAT satelliLe photographs are available

for for Sudan, as theyare the rest of the world, from the CROS Data CenterSioux Fails, South Dakota (UW]A) 

in 
Infrared falseposits, in addition to M iack 

color com
and white photographs, should
very usefut in any basel ine be

data syotem. it is suggestedLANDSAT photographs be obtained that 
that 

start wer e taiken before theof the project and that phou:graph s of the same area(s)be obta ind at regular intervals at one year or
project less after thebegins. Ideally, at: 1oast two photographrsshould be obtained, z;hew ig broth we ts 
per year
 

conditions. aso and dry season
LANDSAT imajery is expneatd b) show the presenceof any long--term changes in vogetatimnalthough image resoluti on is 
i, the project area,

of such a gross na ture that minute features wil.l not be ,iscernable,.
be apparent Lon g-ter m:changes mayin two to five years. A{erial photagraph!, )fsurround ing selected areas now wells wnul]J heh ./[1 I . Dr. D. L.Johnson of the Department f Ger.--a h, (ka toumn University)has rindicated that 
pt'eLog - u covorage of tIh
avai pm oj,,t a'reaable a nd coildI ( b > pur( ha 2 is 

N Sudan fT the',-i -fo 
 Sudan
SU v y [.opip rmn nt. A I ratid ,.dt : ,- -Cmwas ot, 'a ; hoo)graphsI)w eve2 , available [o Phn W'\AS ,i dij inq t:1eir
v i s -8 
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Table 2.2 Proposed Baseline Study and Evaluation System,
 
North Kordofan Rural Water Supply Project
 

Major components:
 

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 colect{e-d At water use points 
to determine population served and user habits; 

* monitoring of climatic data foi. tihe projecr area to 
enable comparison of the uIrro(.ntL project year data 
with long-term climatic trends; 

* collection of statinticu data on the incidence of 
disease in the p.ojecL area tLn;o.i gh the GOS's primary 
health care system; and 

collection o data on social Arid economic status of 
individual houselold:; within Lhe selected target
villages and control viilages as well. 
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If the existing photographs are not sufficient, or if additional documentation is necesssary, it should be possibleuse the existing USAID toaircraft and 35 mm photography to obtain photographs of limited areas of interest.
 
One of the 
 features of pr imary interest hed bo, the numberand distribution of houses 
lages 

in test villag.s- anl control vilbefore and at intervals following pcoject commencement.Increases in the denudation of vegetation suLrroundingsites should also new wellbe detectable from aerial photographs.imaqe resolution Theavailable from aerial photographsbetter is muchthan that availablo from satellite imagery, so thatsmaller features will be discernab.e. 

Census of Human and Animal Populations
 

In selected villages 
 it is proposed that a censusanimal populations of human andbe taken before and after installationne,.i ,ells. This ofcount shoinld be done notL:eceiving only for villages.ew water sources but for control villagessince the population is generally expect-ed 
as well, 

to increase overtime in any case. Data should be collected three timesfor the first year a yearto detect seasonal changes, and in the lastyear of the three-year project period. 

Water Use Information
 

An estimate 
 of the amount of water used at thepoints should be water usecollected periodically, including theof pecple numberwha visit the water use point. The frequency of use,the usual t.time of (lay, the distance from home,information and otherto indicate any increase in water LuSe or decreasein the amount of Lime spent daily in collectingbe surveyed as well. Data 
water should

collection
both should be carried outin the villages rec e nivig new water sources and incontrol vi]1ages. 

Collection of MeLrorlogical Data
 

Data on temperature, 
 rainfall, wind direction, and soilture, should be available f-ra)m the 
mois

nearest weat:her stations.Data on the level of area water tables should be gathered periodicalty from observat ion )f: se]ected local wells. 

Inc idence o Disecise t' ho; Art.a 
Informat ion on water-wa.hi ,ind %,aLr -barrio disearea should be a cailbi 0 rom 

ses in thethe record.,; of: patient visitslocal PHltlIJ s and d ispom-;ar iS 
to). These mediical faCilities shouldhe contacted for such informat ion in selucted target and con
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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 ofsafe waLe -c iii i J-tlie target villages. General area-wide patterns
of change may be monitored through data from the control villages. 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 
as number of children, general income level, amount 

such 
of land

owned or cultivated, and other indicators of social and
nomic 

eco
status. This data wil.l provide an indication 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 potentialfor negative environmental impact. Fewer data items would be

collected as a result. The Institute for Environmental Studies
and the Department of Geography at the University 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). 
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Chapter 3
 

COMMUNITY WATER SUPPLY AND SANITATION
 
ACTIVITIES IN SUDAN
 

Sudan encompasses a total of over 2.5 million square kilome
ters, making it the largest country on the African continent.
 
From the rain forests in the south to the deserts in the
 
north, Sudan is a land of contrasts, and of considerable nat
ural resources (50, 51). Annual rainfall ranges from about 1
 
mm on the Egyptian border to 1,600 mm or more in the mountains
 
near the Ugandan border (Figure 3.1). Successful strategies

for water supply and sanitation cannot be easily generalized
 
in a country of such large magnitude and climatic variation.
 

3.1 Government of Sudan (GOS) Program
 

Sudan, ranked among the world's least developed countries, is
 
presently in the throes of an economic crisis. The crisis has
 
been blamed in part on rising import costs (primarily petro
leum) and slow export growth. A portion of the crisis also
 
may be due to a misdirected effort during the mid-70's to
 
broaden production and export bases. The crisis has had seri
ous ramifications for the country's foreign exchange and debt
 
burden and has placed constraints on its internal budget (6).
 

To confront the major economic and social problems, a six-year

development plan (1977-1982) was announced by the Government
 
of Sudan (GOS) in July 1977. Unfortunately, the Government's
 
present economic crisis has seriously hampered effective im
plementation of the current development plan. It is expected

that a new six-year plan, based on decentralized regional
 
planning, will succeed the current plan beginning in the
 
second half of 1982.
 

In water supply and sanitation, GOS has recently stressed the 
need to improve existing rural water supply sources and to ex
pand efforts to increase the availab..lity of new potable water 
supplies for domestic use, with the aim of reaching all the 
rural inhabitants of the country. In particular, hafir (sur
face pond) rectification and borehole drilling are to receive 
special attention over the next few years. Significant ex
ternal assistance will be required to supplement the govern
ment' s rural water supply agencies which face continual man
power depletion (7) 

In the health services sector, increased emphasis will be
 
given to the Primary Health Care Program (PHCP) with the goal

of reaching an additional 8 million settled rural people and
 

*some 600,000 nomads by 1985. This will require the establish
ment of an additional 3,000 primary health care units (PHCU's) 

.l-32



FIGURE 3.1. 

Average Annual Rainfail in Sudan, 1 .31-196(3() (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 rehydraLion therapy willspearhead efforts for the control of dior-heal diseases among
under-fives, te single most signif icant killer of children 
(7).
 

Within the Goverinment of Sudan, undig arid advisory services 
for water supply and sanitation in Sudan are controlled by six
different ministries ,(Figure ).2) irictld ing the Ministry of 
Energy and Mines; the Ministry K Agriculture, Food and Natu
ral Resources; the MinistLy of Coo perative and Rural Development; the Ministry of Construction and Public Works; the Min
istry of Health; and the Ministry of Pl anning arid 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. further along 
regional boundaries.
 

Responsibility for urban water supply is held by the Public 
Electricity and Water Corporation, which is under 
the Minis
try of Energy and Mines. Responsibility for rural water sup
ply in most of Sudan is that. of the National Administration 
for Water, under the Ministry off Agr_-iculture, Food, and Na
tural Resources. In the Southern Region, rural water supply
is the responsibility of the Rural 
Water Corporation inder the
 
Ministry of Cooperative and Rural Deavolopment.
 

Responsibility for sanitation is also divided (right side of
Figure 3.2) among urban and rira l- ur*,sdict ions, with urbansanitation the responsibiLity ot: municip l and local councils
 
(with construction advice available fr om the Ministry of Con
struction and Pub] ic Works) , ald ru ra sanitation generally
the responsibility of th1e f y ofMir, r Hlea!Lii. 

Oveall responsib iLihLv for t.he a op(),I ;ninent of monies among

the various ministries of: the Gv:,rnmetiu of: Sudan is that of
 
the Ministry of Planning arid inance,
 

3.1.1 Nat ional Admoin isrL:aLio ifn,,o (NAW)Water 


The National Administration 
 f:or Water was established in

February 1.980 
and took the p1ac. of- it:; predecessor, the Rural
 
Water Corporation ( PWK) , in all -,xc.pt the Southern Region.
NAW is now t-he I.nim- ,ge liy with ro.spo si ility ifor rural 
wate - suppliy in Sudan. 

The histp;y of t urn-L .aLau aImhin Ts:rIL i , in Sudn goes back
the earl v, V: 's, fn 19.V the- Gor : Llum frmed the So i I
Conservation Bon.d in lK19i war; rr i /e, into the Soil130i,0l 
Conservotion ie)tL fu I l1the DepartmLnt ot Agi i ulture. This 
agency is rypo[ ted t have const uc obout. 300n!:ud ha iirs ,ar ingthi.s period. To .956 :he land Ise and lura] WatLr Dvelopment 
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Figure 3.2 
 Authority for Water Supply and Sanitation In 
Sudan
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Department was formed ulndeL the Minlistry of Agri(:ulture to 
carry out coordinated development in land anid wa :,er use. In 
1965 the Rural Water and Development Corporat ion was formed. 
This agency 0oncentratud on st r,. l t-in- 1-1n, r" ra] wa.,i ter supply 
programs and coordinat ing them with land use, :;ocial services, 
and overall , lc nj the a)Pdevelopment in uI i IH sett-helwut nHmads. 

In 1970, a national "AnLi-tb ir-! Cimpi " was buiimm. in addi
tion to local GaS contribhltiion,; , iinturnatioiai donors also 
joined the effort including th,2 Init-,i Nations,. the Arabian 
Council, the International Red Cross, and the ilateral aid 
organizations of Sweden, Yunc.slavia, gypt, italy, 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 horeholes and 
improvement of shallow wells, construction of dams and hafirs, 
and the erection of water yards. The Rural Water Corporation 
was organized into five seccions, inilUdincg well drilling, wa
ter yard erection, water yard mainten-nce, iaPfirs, and hydro
metry and equipment purchase, 

The National Adminis t rit on for Water evolved trom the Rural 
Water Corporation in February 1980, as part of the decentrali
zation process (then juing on at the national level) in which 
more authority was live n to the regions. Under the new align
ment the NAW in Khartoum retai ned raponsi bi it, for finance 
and general supply of equipjment whil ,-s'nni i it' for con
struction programs was qivei ontAn-_ rlg ona centers (57). 

3.1.2 Rural Water Corporation (RWC)
 
In the Southern Reg ion with h,.;djnatwrs in ,uba , the Rural
 

Water Corporation continues to operate undler t:he Ministr y of 
Cooperative and Rural Bevelopment, In rhe South, the Rural Wa
ter Corparat ton pertorms th-, sa u"t i)ion:; as the NAW in 
other areas if Sudan, ,z.: v tht rho cur rent. administrative 
capabilities of the RWC are njHAm Wt ably weater: bocause of 
staffing and budgetary :onsrinra kAi-.;wi Lh i the M'iistrv of Co
operavive and Rural Dev2 Io.)pmC uI1 

Elect:i ic and cr (PEC)3.1.3 Public ty Wae:r otporation 

The Public Electricty :in W.-iter Corprati"n is -he national 
enterpr ise respo'..; ibl. ;,r the j un inon ad e bulk d is
tributir. o electr icity ad ,,-.. in S:-dan (V) . .Inis corpo
rat ion, whihK~ opitd; uiii r Pmni at and]tin of IlOy Minums,
has tbh a theitor no!ptn i 1,h tini c, ( w) , -l,., P i:niert:, 
financijlly vi 1....io r. r .-;,ppl./ it/,mii ,zn, ]oitny the 
country, (b) ca itny ,,t: 0 .o;re ilo: ,m ir-, d e-"n I sa, y ;t (, ') 
velop L..!urc--t:e :' ,I m-, .n. (i) opOmt-t , in rh. wattor A uppi. y :syS
ters. 
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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 is 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 Sudd~n'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 urban 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 of 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 lack of maintainence resulted in a high percentage of
 
poorly calibrated or non-functioning meteos.
 

Losses from wat-er leakage in urban systems often cannot be
 
evaluated because of an absence of master meters at central 
water works facilities (14). It is probablo 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 is also funding
 
some water supily and sanitation activities.
 

* Prior to 1977 the "Northern Region" included all of Sudan 
outside of the Southern Region. A move withi n the GOS in the 
last few years to "regioralize" the .overhminent has led to a 
further divisiorn of the old "Northern Region" into Eastern, 
Western, Central, and Northern regions. Southern Region 
boundar ies have remainmed unchanged. ,og i.ona Li aL ion has not 
yet fully taken place in a L KtO; activities, however. 
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Table 3.1 PEWC Administered Urban Water Sul)py SyStelHIS, 1977 (14)
 

Present !; Lid 10 1 
Serial 

No. 
Province 

& 
Location 

System 
Capacity Sout ce 

5i)oply 
Me thod 

Number NuMbner of 
11opulation 

1977 
Service 
Coverage 

m 
3
/d 

Stir-
face 

Ground 
% 

of IC Standposts 
By** By*** 

t tC Standposts 

Khartoum 

I Khartoum town 103440 87 13 37241 59 451000 51 5 
& villages 

2 Omdurman town 20640 77 23 26870 25 384000 43 2 
& villages 

3 Khartoum North town 36750 31 69 28382 40 201000 88 7 
& v illages .... . 

Subtotal 160830 73 27 92493 124 1036000 55 4 

II Blue Nile 

4 Singa 3110 0 100 1726 5 25000 43 7 

5 Sennar 5900 86 14 3029 14 37000 51 13 

6 Ed Damazin 2400 100 0 750 2 16000 29 4 

7 Er Roseires 
Subtotal 

2280 
13690 

100 
-7i 

0 
29 

N/A 
N/A 

N/A 
N/A 

17000 
95000 

N/A 
N/A 

N/A 
N/A 

III El Gezira 

8 Wad Medani* 17300 72 28 11800 68 137000 53 17 

9 Abu Usher 545 0 100 200 4 10000 12 14 

10 Managil 1440 100 0 700 14 19000 23 26 

11 El Ghurashi 2160 100 0 800 0 6000 83 0 

12 El Nasaheisa 2880 0 100 1700 12 24000 44 18 

13 Rufa'a 2880 0 100 190o 10 2000 59 18 

14 El KamlIn 1680 0 100 700 12 9000 48 47 

15 Blllaliya 1920 0 100 200 12 11000 11 38 
Subtotal 30-- 52- -8 18606 1-2 2T66-0- 4-7 i-9 

IV Whit! Nile 

16 Aba 2160 100 0 350 16 29000 7 19 

17 Rabak 2280 100 0 N/A N/A 24000 N/A N/A 

18 Kosti 6480 100 0 40(00 20 81000 30 8 

19 El Kawa 320 0 100 200 18 4000 31 69 

20 Ed Dueim 4500 100 0 2150 8 34000 39 8 

21 Geteina 720 0 100 800 13 8000 62 38 
.u . ta 1 16 4-Mi 9T - r474 ri, 18 j-0o N/7 N7i 

V NoL thern tordofan 

22 El obvid- 7238 85 15 5614 44 1oH0o 32 14 

23 En Nahud 950 0 100 609 16 3100(0 12 18 

24 Um FRuwaba 4364 0 100 996 10 24000 26 15 

25 13ara 550 0 100 400 10 11000 23 32 

26 Er Rnhad1 
Sub to 

2280 
1a5382 

1lor 
55 

0 
4 

N/A 
N1 

N/A 1"00( 
"i1(00 

N/A 
N-A 

N/A 
N/A 

V: outhlern Kordof_ an 

27 ado;1 i 600 0 100 46V3 10 22003' 13 16 

28 Dilling 
Subto ta l 

700 
130-0 

0 100 
-0 

900 
218-8 

13 
23 

211)(0 
"4000 

24 
19 

20 
18 
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PEWC Administered Urban Water Supply Systems, 1977 (continued) 

Serial 
No. 

Province 
& 

Location 

System 
Capacity 

PI' ;rent Situation 
Supply 

Source Method 
SNumbe Number of 

Population 
1977 

:,erv ice 
Coverage 

Sur- Ground of uC ,;tandposos % 
m/d face % By* ByO** 

HC Standposts 

VII Northern Darfur 

29 El Fasher* 4000 50 50 1130 32 72000 10 16 

30 Geneina 
Subtotal 

600 
4600 

0 
43 

100 
57 

t39 
1269 

7 
39 

49000 
121000 

2 
7 

5 
12 

VIll Southern 41vrfr 

31 Nyala 2680 0 100 1551 14 82000 12 6 

IX Red Sea 

32 Port Sudan* 18000 0 100 8801 277 178000 31 54 

33 Tokar 400 0 100 1259 25 19000 41 46 

34 Sinkat 1200 0 100 41 6 9000 3 23 

35 Suakin 400 0 100 19 3 8000 1 13 

36 Gebeit 1400 0 100 100 30 7000 9 91 
Subtotal 21400 0 100 10220 341 221000 29 52 

x Kassala 

37 Kassala 11500 0 100 6055 52 139000 27 13 

38 El Gedaret 9092 100 0 3067 40 93000 20 15 

39 New llifa* .1320 100 0 2754 6 34000 50 6 

40 Khashm el Girba 2275 100 0 250 0 12000 13 0 
Subtotal 27187 58 42 12f26 98 278000 27 12 

XI Nile 

41 Shendi 4800 0 100 3062 4 26000 73 5 

42 Ed Damer 500 0 100 1078 5 18000 37 10 

43 Atbara* 12000 100 0 5788 0 72000 50 0 

44 Berber 2000 0 100 1326 0 12000 69 0 

45 Abu Hammed 1440 
20utotali2074i 

i00 
-6 

0 
35 

N/A 
N/A 

N/A 
N/A 

2400 
131)400 

N/A 
N/A 

N/A 
N/A 

XII Northern 

46 Karima 1440 100 0 250 15 8000 19 66 

47 Dongola 5240 0 100 660 7 6000 68 32 

48 Wadi Hlala 
Subtotal 

2000 
8680 

100 
40 

0 
60 

2224 
3134 

3 
25 

6000 
200-0 

92 
5 

8 
38 

XII Eastern __htoi ia 

49 Jub,, 1345 93 7 1320 18 94000 9 7 

50 Tori t 11,10 100 0 1972 4 240110 50 6 

51 Yei 
Suhtotal 

720 
55M 

100 
96 

0 
4 

i00 
3392 

12 
34 

20000 
138000 

3 
15 

21 
9 

XIv Wes.lern Qua tor I a 

52 MrIdi 0 1200 12 16000 47 26 

53 Yambln 
]ubtota 

364 
1804 

100 
100 

0 
n 

N/A 
N/A 

N/A 
N/A 

1000 
171000 

N/A 
N/A 

N/A 
N/A 
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(oontinued)
PEWC Administered Urban Water Supply Sytems, 1977 


5orlal 
No. 

Prov,' nce 

Location 

System 
Capacity 

mf/d 

Present Situation 
Supp I 

Soirce method 
Nmbe r Number o 

Sur- Ground ot HC Standpo:;ts 
face % 
INC 

Popu lat ion 
1977 

Serv ice 
Coverage 

By** By 
* 

Standposts 

XV Bahr el Ghazal 

54 Wau 4500 100 0 1000 4 87000 7 2 

XVI uppo ile 

55 Malakal 2880 100 0 765 13 58000 8 8 

56 Renk 
Subtotal 

1440 
4320 

100 
100 

0 
6 

290 
1055 

4 
17 

23000 
61000 

8 
8 

6 
7 

XVII El Buheyrat 

57 Toni 1440 100 0 N/A N/A 14000 N/A N/A 

58 Rumbek 
Subtotal 

909 
2349 

0 
61 

100 
39 

N/A 
N/A 

N/A 
N/A 

29000 
43000 

N/A 
N/A 

N/A 
N/A 

XVIII Jo9ng1i 

59 Bor 1440 100 0 200 6 20000 6 11 

Total Country 343,672 64 - 36 178,636 1,054 3,034,400 37 12 

* Area Of- ... 
* Based on 6.2 p~er sons per HC (house connection) 
* Based on 350 persons served by each standpost
 

N/A Information not available
 

Note: 	 There are 27 communities with a population of 454,000 classified as urban not Included In systems
 
administered by PEWC and for which information Is not available.
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3.2.1 The United Nations Children's Fund (UNICEF)
 

UNICEF participation 
in water supply programs in Sudan has
 
been designed assist efforts to the
to GOS improve general

health and socioeconomic conditions 
of rural inhabitants in
 
two provinces, Bahr-el-Ghazal 
and South Kordofan. UNICEF offices 
in Wau and Kadugli, respectively, support the provincial

efforts, while overall program offices for UNICEF are 
in Khar
toum. Activities have centered around 
the provision of easily

accessible and safe water for domestic use.
 

In Bahr-el-Ghazal Province, a new well drilling technique 
was

introduce in 1976. By the end of 
1980, a total of 400 bore
holes had been drilled. Of these, 350 had been fitted with
handpumps, and drainage aprons had been constructed by the end

of 1980. Training courses were held for drilling crews, pump

maintenance and 
repair teams, platform construction teams, and

machine workshop staff. Two crews now provide mobile mainte
nance and 
repair services for pumps installed to date.
 

Laboratory and field water analysis capabilities have been
 
developed, and in 1980 water samples were tested from 350
boreholes 
and found suitable for human consumption. Village
 
women and children also received instruction from UNICEF in
basic health, sanitation, and simple pump care during instal
lation and demonstration of every new handpump (7, 13, 15,
41) . Projected phased costs call for expenditure of $9.1 million from 1981 to 1985 for the installation of 3,500 boreholes 
and 3,500 handpumps with cement aprons surrounding the pump
sites in Bahr-el Ghazal and two other Southern Region prov
inces (Lakes and Western Equatoria) by 1985 (8). The opera
tions centered in Wau for Bahr-el-Ghazal began in 1978 and 
are
now functioning satisfactorily. Because of the 
somewhat weak
 
structure of the Rural Water Corporation in the Southern Re
gion, there is an unfortunate lack of trained GOS counterparts

to help administer the program (10, 58).
 

Operations that began in 
South Kordofan Province in 1978 were

aimed at the repair (-f hafirs (surface ponds), water purifica
tion, and 
shallow borehole drilling and handpump installation.
 
By the end of 1980, the drilling program in south Kordofan had
completed 100 boreholes, 60 
of which had produced sufficient
 
water to justify the installation of a handpump and concrete
 
apron.
 

UNICEF's hafir rectification program also
is well under way,
"falthough it has encountered 
some difficulties because of un
forseen delays in the arrival of supplies and equipment. So
 
far, one slow sand filtration system has been rebuilt, a
and 

design established for future filtration plants. Local govern
ment 
interest and assistance have been high. A provincial com
mlttee has been which proven very in
formed has 
 useful overcoming local problems. UNICEF programs in Sudan have had 
some
difficulties generally beyond UNICEF's 
control because of the
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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 $5 iill ion i INIW.V.' s prograin through .1979 and the first half of !18o aiso seriously
delayed implementat ion activities, in 1980, however, tihe receipt of $1 million from the Austrial ian Coummittee for UNICEF
and $1 million of private donations from P,.,adia Arabia spurred 
recent activities. 

The WASH team visited the UNICEF pru:,i.:t in Kad ug i which 
oversees the South Kordafai activi ties. The team was able tovisit several handpump installation sits, and two hafirs that

had been repaired. The team was impressed with the progress of
the program. The handpump projram appears to be successful 
even though about half of 
the boreholes drilled thus far have
been found to be dry, and havesome maintenance difficulties 
occurred with the leatiher gaskets 
in the handpumps themselves
 
(7, 58).
 

By 1985, operational . ,reas in South Kordo[an's water prograin
will be expanded to include the ,staiblishment of 4R water filtration systems; rectification of 140 hafirs; drilling of 900 
boreholes and the installation of h,-nndpumps; establishment of a handpump maintenance system; training of two drilling crews;and coverage of 300 villages with a hoalth and sanitation ed
ucation program (7).
 

In both Bahr-el-Ghazii 
and south Kordofan provinces, the water

supply programs torm the core of the area development programfor basic services in hualth, ediucatio:n, nutr tion, and child
welfare (7, 11, 12). oler ON agencies are participating inthese activities, as we as sveral bilaeral donors and
 
PVO' s.
 

3.2.2 
 World Health ij lanization (WHO) 

WHO is continuing t.o provide technical aovice arid assistance 
to UNICEF' s water supply and san itation program.s, as wel. asother heal :h education 
prog ram s; pur 5 ted th r,,jug h the GOS's
Ministry of Heal lh . Th i3 ass istance Lakes place :hrough WHO' s

regional off ic in Klartoumrn nd stafF 
 a;;uwrcI in Sudan. 

As part oif :Qu act.e.Vi , 5Qciw Lted with t n iN , erjat. oral
Decade of WNer Supply Aii -,ani a'!-n (MY '10), W',n huias as
iSt, ,: rlu !.OLO.A :to, ni 015,1 ., O *7,hin ItL.ee,:t u. , ti de-

V 1:)[) ,'1nl di Oo11dltuvr(e '4si.]. . ,liJi,.;', Ui L ",on Au.utS Ti,
Comu1i &t e fO r Dr ji ,iq Wa ter an Si.i tat i ;jruj d vi,'!rkshopfrom Lecame br,r 7 thunuj h tO, 190 1 i n Kir,1rtI: othilur ire WASH 
team :; jupar[ire). 
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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 the UNHCR is responsible. Active water sup
ply projects discussed with 11N-ICR stafl during the WASH team's
 
visit include:
 

1. 	 construction of a combined domestic water 
suppLy sys
tem for Qala en Nahal/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 map, Figure 1.1). 

3.2.5 The World Bank
 

The World Bank is cur. en LIty the country's leading provider of 
commodity and proj,:t assistance ab well as development plan
ning policy and guidance. During the riscal year ending June 
1980, the Bank's internatiornl Deva lopment Ass istarnce (l:DA)
loans totaled some ' 1.2() mil. ion, and Ilor the current fiscal 
year 	could well increase to about $150 million (6).
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FIGURE 3. 3 
Refugee Settlements in Eastern Sudan 

0 Major Town 

* Refugee Settlement 

W Major Irrigation Scheme 

16** 

Khartoum..a..a...0"..
/ \New/ _ 

14' 

Cb 

0 

Wad Medani 

Awad es Sid 
Fath el Rakham 

Sonnar 

v:,' ,j F' i\ 
Kilo 26 < Kashmel
Kilo 2Girba 

/ 

/ Karkora Um 
Um Gargur 8 Ali

Es Showak ' bud a l 
Um GOa Tawawa 

= -

Gedaref 
7AbuRakham PROVIN E 

ad A,'od-t \Balos,Bia,Huweig Um Rokoba 

____0 

o 

Kostl Singa 
•ki ME Qula en Nahal 

/ LLJ 

-44



* Refugee Settlement 

0 Major Town 

S U , D A N 
Mongolia 

Juba 
Rejaf 

Kapoeta 

*Tore orit / 

Kit
 
Limbe I2 KerepiA 
 KENYA
Yeia /,-


/ " " Kaa , Afoye 3 /
ail Opori- - Ka jo- 2-r 2
 

Sf. @ Choye"
 

_.ie ______ __._ _ _ _ _ _ _ 
AA
 

ZAA RE/R 
/ (/I{i FICP: 3.4cefu ce Settlements in Southern Sudan 



The Bank is at present giving priority to projects involving

the rehabilitation and intensification of existing irrigation

schemes (the Gezira and Blue Nile) and projects which will 
help to alleviate key infrastructural constraints (Port Sudan 
development, railway reconstruction, power dams, highways, and 
feeder roads) . It is also supporting longer-term develop
mental activities, (agricultural research, western savannah
 
development, livestock 
marketing, education, and urban water
 
supply).
 

The World Bank is currently funding a project aimed at improv
ing urban water supplies in western Sudan. The project is now
 
at the pre-feasibility stage; consulting services are being

supplied by PRC Engineering Consultants, Inc., in cooperation

with the Project Preparation Unit of the Ministry of National
Planning. In the first phase of the study, the consultants 
identified the important population growth centers which would
 
benefit significantly from an improvement in their water sup
ply systems (55).
 

3.3 Bilateral Aid Organizations
 

3.3.1 U.S. Agency for International Development (USAID)
 

The USAID mission does not consider water supply and sanitation to be a major goal in itself, but rather a part of other
 
ongoing efforts in many program areas.
 

In the past, USAID has participated in several multisectoral
 
projects with 
a water supply or sanitation component. The

Abyei Development Project in Bahr-el-Ghazal Province (16, 17,
18, 19, 20) included an effort to evaluate drilling and pump
ing of handpumps. Five wells were drilled and developed in 
the
 
period between December 1979 and May 1980.
 

Equipment failures, lack of materials, and the departure of

short-term technical advisors made water production at Abyeiimpossible. Although the effort to get existing
the wells
 
working continued in January 1981 
(20), it was unclear whether
 
or not the program would reach its original goal of becoming a
self-sustaining effort since 
funding for the Abyei Development

Project was in question beyond June 1981. Recently funding for
 
the Abyei Development effort has been continued by USAID, al
though at a relatively low level.
 

In the past, USAID participated with other private voluntary

organizations (including the International Voluntary 
Services
 
and Catholic Relief Service) in a multi-faceted community de
velopment project 
in Wadi Halfa. One aspect of the project was
the provision of water supply to the new town of Wadi Halfa 
(created because of the flooding of the old 
town by the rising

waters of Lake Nasser/Nubia following the completion of the 
Aswan High Dam).
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The Wadi Halfa project 
faced many problems including the difficulty 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 
effort were few
 
(59).
 

USAID recently approved $2 million 
for the refugee water supply project in 
Port Sudan (24). This project is a joint effort
of USAID, UNHCR, CARE, 
and the Government of Sudan. CARE actb
 as project administrator. The objective 
is to provide potable

water supply to refugees 
in Port Sudan as follows:
 

a. improvements 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) 

point; 

at the branching off 

d. pumps 
from 

of 
the 

150 cubic meter per hour 
ground level tank to an 

capacity 
elevated 

to pump 
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 settle
ment, thus providing one staodpost per 333 refugees
 
(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 Progam has recently allocated $20 million for work in the 
health field. Activities
 
are expected to be centered in rural areas in order to reachthe poorest segment of 
the population. Projects 
are slated for
North Kordofan, Kassala, and Junglei provinces. Proposed
grams include improvcment of water suppl ies, 

pro
provision of
drugs and equipment, building of: schools for community healthworkers (CHW's) and village midwives, a health center, a primary health care complex in .ung1ei Province, and long- and 

short-term agsistance (25).
 

3.4 Pr iva te Voluntary Organ i za ti.ns (PVo's) 

The majority of private volunLary orlaniza tions working 
in Sudan are church-related. They have been very active in theSouthe-n Region (centered a round Juba) in response to thearea's relief needs 
following t:he Addis Abaha Accord in 1972.
 

-47



At that time the South had been devastatedcivil by 17 years ofdisturbance and desperately needed many types ofAs relief.the immediate needs were filled by theother, donor community,more long-term needs 
(parr iculari y in relation to water
supply) were being considered.
 

Some of 
the PVOs in Sudan are 
very small 
groups working
ral areas. They in ruare generally isolated frcm other groupsmay be doing the thatthings Olsewhere,
same so that little coordli
nation takes place.
 

3.4. 1 
German Medical Team
 

The German Medical Team works 
in the Southern Region, particularly in 
Eastern Equatoria 
and West:ern 
Equatoria provinces.
Ongoing programs include 
the construction
facilities, the and renovation of
implementation of 
maternal and 
child
grams, immunization sarvices, and 
care pro

training activities. A water
supply program is also a part of this effort, generallycentrated conin the major towns 
of the Southern Region (60).
 
3.4.2 
 The Action Committea 
for the Rehabilitation of Southern 

Sudan (ACROSS) 

ACROSS began its activities n 1972 as an umbrella organization, including 15 development-orieiLed groups (threePVO's) Most of U.S.i L! work has been cnoncentratedhealth care and in primaryrural water 
supply activities
Region, although in the Southernsome activitins have taken placeKordofan Province in South(25). The main 
T&rust of ACROSS's activities
has been In primary hea t:h 
 car in Nustocn E cuatoria, Junglei,and Fastern Equatorind)L ovinces. 

3.4.3 lntarnat ional 
Va].untar, S- vices ([VS)
 

International 
 Vo]iwint 
 ;r v ices has participatedsafe water projects in kIh. KouLhrn Region and 
in rural
 

at 
the new town
of Wadi Ha.fa in northern ;dar. in southorn Sudan,have cacrled IVS staffnut surveying, d r il ing, and testselected ing of wells inrural areas. riI. ig teams have beenvillages and recruited fromtheir 
work has L,."' supplemented by skilled
ers. Through this worklocal participation, villagers learn how to
drill wells and, more imp[ortant]y, 
how to 
keep them operating

(25).
 

3.4. I ACORD/CUSO 

ACORD/C[ISO Is a coaiii tion 
and Candi.n ,rJ.-

£' two mnAdei'tps up of Furopean
izat n-
 St fL: rte currentlySouthern working in401d We'tUr pI Hviies of budan, a sist:i 1,gimplementation in the,: Qhu GO;' Primary Healt . vi ies i u inc tho 

ti Care :i ograii. Acpnn a I 1ine f CHW'' ,nd NCHIWS, c)Imun i. tveducation, 
ad rural watV r activit e: (20) . 
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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 Reg io". This program involves construction and administration of primary health carefacilities, 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 i, Khartoum, with small programs operating throughout the country. CRS has 
been active in
developing water supplies in Hella Mazo and several Geziravillages, and a rural sanitation project in Tor:t District. 
CRS was 
also -ctive in the community development project in

Wadi Halfa, along with IVS and USA ED (59) . Proposed projectscall for expansion of CRS activities in the areas of 
nutri
tion, water supply, and primary health care.
 

3.5 Summary
 

Within the GOS, funding 
and advisory services for water supply

and sanitation are 
controlled by six different ministries. Responsibility for 
water supply is partitioned along urban/rural

lines and regional boundaries (Figure 3.2, above). Responsi
bility for sanitation is 
divided along urban/rural lines.
 

There are many international organizations active in water

supply and sanitation in Sudan 
. ?f the mul tilateral organiza
tions, the most active in 
rural water supply and sanitation is
UNICEF, with a large shalLLow 
well dri ll ing and handpump installation program Southin Kordo fan and Bahr-e]-Ghazal provinces as well as hafir rectification an] filtration activi
ties. UNHCR is acivi-r- i water supply and sa nitation in conjunction with the provision of: housing -ind othlr f uacil ities 
for some 500 to 600 i.housand refuqews in sudan. 

Water supply and sanitation acti vities of internat ional organizations in Sudan have been characteri .ze( by a lack of gen
eral coordination, both among donors an(] among the various 
ministries of 
the GOS with which they deat.
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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 woich water 1upplies 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 like
 
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
gies inclu . certain engineering measures, control of inter
mediate aquatic hosts, separation -)f people from infested wa
ters, and improvewment of sanitation practices. 
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Table 4.1. Classification of Water-Related Diseases (87,74)
 

Reported
 
Category/ in Sudan 

Disease 	 (x) 


1. 	Fecal-oral (water-borne or water-washed) 
amebiasis (amebic dysentery) x 
ascariasis (round worm) x 
shigellosis (bacillary dysentery) x 
balantidiasis x 
cholera x 
diarrheal disease x 
enterobiasis x 
enteroviruses (some) x 
gastroenteri tis x 
giardiasis x 
hepatitis (infectious-type A) x 
leptospirosis 

paratypho id 

tr ichur ias is x 

tularemia 
typhoid 	 x 


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

scabies x 
trchona x 
conjunctivitis x 

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

other infectious eye diseases x 


(b) 	 other 
louse-borne typhus x 
louse-borne relapsing fever 	 x 


3. Water-based
 
(a) 	 penetrating skin 

sch istosom iasi s x 
(b) ingested
 

clonorchiasis (a;siatic liver fluke) 

diphyllobothrielsis (fish tapeworm) 
fascielopsiasis (intestinal fluke) 

dracontiasis (Guinea-worm disease) x 
paragonimiasis (lung fluke) 

4. Water-related insect vectors 
(a) biting near water 

trypanosomiasis 	 (African sleeping 
sickness) x 

(b) breeding in water
 
arboviral infections (some) x 
dengue x 
f ii arias is x 
malaria x 
onchocerciasis (river blindness) x 
yellow fever x 
West Nile fever 
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Pathogenic
 
Agent
 

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

mite 
v i rLIs 
miscellaneous 

(mostly viral) 
protozoa 
miscellaneous
 
miscellaneous
 

rickettsiae 
spirochaete
 

helminth 

helminth
 
helminth 
helminth
 
helminth
 
helminth
 

protozoa
 

virus
 
virus
 
helmin th
 
protozoa
 
heLminth
 
virus 
virus
 



Water-Related Insect Vectors
 

Some water-related diseases are 
spread by insect vectors that
* 	 breed in or near water. These insects include mosquitoes of
various types (Anopheles, Aedes, Mansonia and Culicine) that 
spread diseases such as malaria, dengue, West Nile fever, yel
low fever, and filariasis. Other water-related diseases in
clude onchocerciasis (river blindness) spread by the Simulium
 
blackfly that breeds in running streams, and trypanosomiasis

(African sleeping sickness), transmitted by a riverine tsetse 
fly.
 

4.1.2 Disease Types and Prevalence in Sudan
 

Introduction
 

There has been 
a long history of endemic and epidemic disease

in,)Sudan (53). With few exceptions, water and sanitation related diseases found in Sudan are not unlike those in otherdeveloping 	countries. 
Table 4.1 (see above) indicates those
 
that have been reported in Sudan. Unfortunately, epidemiologi
cal data on the prevalence of important water and sanitation
 
related diseases in Sudan are scarce.
 

Data from the Khor Tagat dispensary near El Obeid (North Kordofan Province) which 
serves about 3,500 persons, including

1,000 students (Table 4.2), 
are a good example of the diseases
 
that are being diagnosed and treated by rural health workers.

For the month of October 1981, malaria accounted for 36 per
cent of morbidity, and diarrheal diseases and urinary tract

infections 	 accounted for another 21 percent. It should be
noted, however, 
that CHW's frequently give presumptive treat
ment for malaria to patients with fever. Although malaria is 
a
problem in Sudan, incidence varies with the season and region

of the country and it is doubtful that the incidence is as
high as would be indicated by the data from PHCU's and dis
pensaries visited by the 	 In
WASH team. order to avoid incorrect diagnosis there a need stress
is to the importance of a
 
careful history of fever for patients suspected of having ma
laria, and the need, if possible, to take thick/thin blood
 
smears for microscopic examination.
 

Another 
example of 	 diseases that have been diagnosed and* 	 treated in Sudan comes from the International Rescue Commit
tee's (IRC) clinic at Tawawa refugee settlement, where good
records have been kept (Table 4.3). Note that malaria is a
less important source of complaint in Tawawa than in Khor 
Tagat, either because of better diagnosis at Tawawa or less
frequent occurrence of the disease. Unfortunately, the statis-
V 	 tics available do not distinguish between new patients and 
follow-up visits, so that with some chronic diseases--espe
cially tuberculosis, onchocerciasis, and Kala Azar--the actual
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Table 4.2. 	Diseases Diagnosed and Treated in Khor Tagat Dispensary

near El 
Obeid (North Kordofan Province), October 1981
 
(Population Served: 
3,500)
 

Rank Disease Female Male Total (%) 

1 malaria 132 ill 243 (36) 

2 acute 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 


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 

Conjunct ivit is 

Arthritis 

Vitamin A Deficiency 

Pneumonia 

Nonspecific Viral Syn. 

Tonsill itis 

Tuberculosis (old/new) 

Sprain/Strain 

Sch istosomiasis 

Pregjnancy 

Nonspecific Rash 

Kala Azar 

Scabies 

Nonspecific Worm 

Hookworm 

Malaria 

Menstrual Problem 

Aller y 

Constipation 

Hemorrho ids 

Round Worm 
Asthma 
Vitamin Deficiency 
Pharyng itis 
Lymphaidem it is 
Strongy. oides 
Gonorrhea 


(21, 22, 23)
 

Number of Visits, 1981
 
June July August 

359 338 289 
261 370 191 
227 233 156 
I00 153 37 
194 136 114 
85 95 80 

140 94 73 
73 64 70 
65 47 65 

152 146 63 
67 80 55 
73 70 54 
43 33 52 
53 43 45 
55 58 43 

N/A 46 43 
84 50 41 

N/A 37 40 
N/A 19 36 
28 30 35 
33 37 33 

N/A 47 33 
36 24 30 
43 46 29 
67 56 29 
59 33 28 
28 44 28 
41 N/A 28 
30 N/A 27 
30 35 25 

N/A 17 24 
N/A N/A 23 
22 N/A 23 

N/A 21 23 
N/A 21 21 
N/A 26 19 
N/A N/A 18 
N/A N/A 16 
N/A 20 16 
N/A N/A 15 
N/A 26 15 

24 N/A 13 
N/A N/A 11 
N/A N/A 10 
N/A N/A 10 
N/A 23 N/A 

N/A, data not available 
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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
 
is closely associated with the presence of breeding sites for
 
the mosquito Anopheles gambiae. Thus malaria varies from hypo
endemic to meso-endemic in the desert areas of northern Sudan 
(except near the Nile River) where rainfall is low. In south
ern Sudan endemiciLy increases from meso- to hyper- to holo
endemic as the number of breeding sites increases with rain
fall.
 

Man-made malaria i- 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 -e-ore 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, anthropophilic, 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 mnalaria season and maintaining a high trans
mission rate. 

In the Ge:.ira area of Sudan, malaria is of great socioeconomic 
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 indirect-ly and 
provide 98 percent of its export earni-ngs. With the expansion 
of irrig ated acreage averaging six percent. per year, a rapid 
increase in the prevalence of: man-m-ide mtalari a can be expected 
unless anti-,ialaria prog rams are boosted in the r;egion at the 
same time. 
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Schistosomiasis
 

Schistosomiasis (bilharziasis), 
due to Schistosoma mansoni and
Schistosoma haema tobi um, has been f ound in all provinces ofESudan exception thewith the of Red Sea Province. Schistosoma
haematobium, the etiological agent of urinary schistosomiasis(found primarily in children) and its snail intermediate host
Bulinus truncatus, tend to bu distri united riveralong coursesand---ocall-yi-th-in the sur face water impoundments and streamsol western and northern SuLdan. This isform of schistosomiasis
considered to be less of a caus, of morb idity than Schistosomiasis mansoni, althoupih hijh inci ce ofe the Corner -has-ber 
TYIY{ riGoin7Me to t ime 

Schistosoma mansoni, causativetlhe agent of intestinal schistosomiasis, and its snail host Biomphalaria pfeirferi are mostintense along the heavily populated areas of the Nile and theBahr el. Ghazal. it is a significant contributor to extensiveliver and intestinal damage in adults and children alike, andits presence in irrigated areas of the ;ezi. ra and other agricultural project areas constittute:; a major health hazard (40). 

The exact magnitude o1: the schistosomia:i'; problem Sudanin isunknown, but apparently there has been an increase of aboutthree percent per year in repo rted cases. in 1977, over

560,000 cases of bilharziasis were reported from 
 health facilities, and 35 deaths recorded. It was estimated that Sudansuffers an economic loss of US$130 mi I ion per year as re
sult of this disease. 

a 


Diarrhed Diseases
 

Diarrheal diseases, including specific and nonspecific diseases with diarrhea as a symptom (such as cholera, dysenteries, F. celi and Rotavirus diarrhea, and gastroenteritis) areext rem:-Y -i i"ovalent in Sudan. They are the most important
cause , morbidity aid mortality in children tinder five yearsof ag. Diarrhea K ani imponrant cause of morbid ity and mortalit y tri. onh it>; eff-ct on nutrition status. Diarrheal disease:; cet 1 agq from poor sarij tation aid; the lack oi. safe water spply-, we second t:W deficiency di .:e-ases as the l adingcause of hospita.a death, account ing Pc) [0.5 of." peren!: hospital. aldmtissions in 1977. ['here were o,,L 5.4 mm iion episodesof d iarrhea rnpo! ted in L97 7 ina ouda;m--- ver TO percent inchi dren nn r fAr v year [;' agn. " caugu n i ncompleete r eport n. thW majni<,dn of Lt pr iem i:; probably Yvon greater.Much work n od.,d> to be dib ,, K) o w, r mobidi t:y a -ndmorta lity
fr m thaze ni. fia e (35 , 36). 

L[ iishruni an m; ( la11 A,_zar) 

Le i shmani as :s is due to Leishrnania donovani spread by thePhlleb tomu - sandtFly. Lit-TI---is -kown about-this disease, yet 
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it is endemic in Sudan in the area bounded by the Ethiopian 

border on the east, the White Nile Rivr on the west, and the
 

towns of Kassala and Malakal on the north and sonth, respec
tively. The disease has been reportLed at a] t:imes;t of the year 

in men, women and children wit h abo ; ",neu!lf eq oncy. Other, 
far south aswidespread foci are known in the West: ai, .:a:: 

Jongeli and Eastern EqluatorIa province. Diagnosis is based on 
cases were reported, with six
clinical grounds. In 1977, 4,50. 


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 

rhodesiense. The disease is spread by tsetse flies (genus 

Glossina) which are found in southern Sudan. Gambian sleeping 

sickness is greatly feared as a chronic.,, pro-Jnssively fatal 

disease in humans. in recent years, civil str ife has inter

rupted control proj rams and dispersed populations, re lting 
in a sharp increase in Lhe number of reported cases. Reports 

of new fo'i of( Gambian sl{e-pingj sickness by WHO at Yei and 

Torit sujgert the s_pread of the disease in the area around 
Juba. A focus of Eulincat iij Rhofldesiaiil: epi nj sickness can 

be found in the -oclhala are,! o1 Upper ie Piprovince near the 

Ethiopian boarder. :rypanosunias is of ca.l le mak.s grazing im

possible in the highly endersic areas )f Eastern and Western 
Equatoria provinces, with conseqluentl econiomic loss 

Onchoce rc ias k s 

Onchocerciasin is due to a nematode Onchocerca volvulus, 

transmitted to man by the bite of the blck- fly-Si muliun- dam
the resu] tsnosum. Cuta.neous nodules and blindness in v ict m 

from infection. En Sudan, the disease is prv.-l'c t iin Bahr el 

Ghazal Province. Phe distributLion of the d isea:;e corresponds 

closely to the location "E fast moving stceams whici are the 
of insect estimatedbreeding places t:he vcLor,. IT has ben 

that in the absence ot an integraLed control projram, the num

bers 
sons 

of infected persons wi 1.l approach 2q,0) 
50,000 by f_)8, withonk Aniy increase in the 

anid 
rate 

hi 
o 

ind per
trans

miss ion. 

Bancroftian HF laria:iis 

-.
Bancroftian tia ariasis, w] Li associated i'dor,"- and eleplha 

tiasis, 1 ; preently rst rict-d to the gal inqei area close to 

the Chad ian borler ini ,omtbhern Dartiir Province, in the Kadrvl.i 
area in Soritlhern Kordfari Prov ,inc , and iD I the" Elh iopiall 

of M, n[ le Prov i nce. Ranborder i the oother:i port ion 
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4.2 

croftian 
filariasis 
is due to an 
infection 
from
Wuchereria the nematodebancrofti which develops and remainsphatics of in the lymthe host. The disease is transmitted by the bite of
a mosquito harboring infective larvae.
 

Health Services 
to Address 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
World Health Organization and other donor 

of the 
an in-depth health agencies, formulatedplan which resultedHealth Program in a new National(NHP) (33, 34, 54) for1983/84. The program is based 

the period 1977/78 to 
available health sector data. 

on a detailed assessment of 
were identified, policies and 

From the data, national problems
priorities established, and programs formulated to satisfy basic needs. 

Pol icy 

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

a. Provision of preventive medical and social servicesas 
a top priority, with 
stress on 
six major areas,
 

1. control of common endemic and epidemic diseaseswhich ate major causes of morbidity and mortality (e.g. malaria, schistosomiasis, tuberculosis, gastroenter iris, kala azar, communicable 
eye diseases, malnutrition, and anemia; 

2. maternal and child welfare services to coverlargest portion the 
o: he p Ipuatlion; 

3. complete heal th coveraqle of school childrenthrough school health service units; 

4. immunization of children agai rinst common infectious di sea secr (e.. , tuherculosis, smallpox,diphtheria, tetanus,. putussis, and poliomyeli
tis); 

5. healt:h educs ti )n; and 

6. improvemenm of envi ronmentali heal.th services,especial ly i.n the areas of cefuse and excretadisposal, wattor 
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 health 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 rC(uCuired to carry
out 	 preventive, social, 
 and 	 medical services and
satisfy 
the needs for primary health 
care 	in rural
 
areas,
 

d. 	 Consolidation oZ the existing curative health service
institutions through the provision 
of efficient and

modern ancillary services (x-ray, blood banks, 
laboratory services, operating 
theaters, and modern
 
equipment).
 

The above policy was based on the fact that 79 percent of thepopulation of Sudan lives in rural areas (14), facedis withconditions of poor 
water supply and sanitation, is affected by
a number of endemic and epidemic diseases, and a large percentage 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 follows:
as 


a. 	 Program No. 
1, malari3 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, environmental health,
 

g. 	 Program No. 
7, !ood (dura) production,
 

h. 	 Program No. 8, onchocorciasis (river blindness) pre
vention and con tirol.
 

The 	 Primary 1ealth Care Program (No. 3) , now being implemented, is the core program (32, 29, 28). Activities includecommunicable disease provention and control , safhe water sup
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ply, 	and environmental health. The safe water 
program (No. 5)

has not been implemented, but has as 
a goal the protection of

1,900 public shallow wells out of an estimated 30,000 private
wells or water 
holes which are now unprotected. Appropriate

technologies for carrying out the program have not been iden
tified, pending the outcome of a short-term pilot project in
volving the protection of 45 existing shallow wells. Regarding

the proposed program for environmental health (No. 6) , no de
tails are available. The National Health Program Committee has
pointed to a need 	 for a detailed intersectoral program before 
the next socioeconomic development plan period.
 

Primary Health Care
 

In keeping with the 
Alma Ata Declaration of and
1978 WHO's
 
"Health for All by 2000,,. the Government of Sudan has, with 
the assistance of WHO and 
UNICEF, placed a strong emphasis on
the development of a Primary Health Care Program (PHCP) to 
cover 
the whole population by 1984, particularly the scattered
 
majority of 
settled and nomadic rural peoples. The basis for
overall design 
of the PHCP was the National Health Program

1977/78-1983/84 (33,34, 54).
 

Program formulacion criteria 
included the following:
 

a. 	 accessibility of primary health care by the entire
 
population;
 

b. 	 simplicity, feasibility, and affordability of ser
vices,
 

c. 	 acceptability (socioculturally to the people, technically and professionally to the staff, 
and politi
cally to the government); and
 

d. 	 adaptability of the program 
to a community-oriented
approach, which includes community participation and 
community development. 

The PHCP is an integrated approach to health care that in
cludes the provision of basic promotional, preventive and

curative services, with 
the emphasis on self reliance and

partnership between communities and government. Maternal and

child health (MCH) , child spacing, childhood immunization,control of 
endemic diseases, nutrition, health education, and

environmental and personal sanitation, and the health informa
tion system are all given due attention.
 

The 	basic infrastructure of PHCP consists of 
 the 	primary

health care complex (PHCC), 
which includes one dispensary and
five 	primary health care units (PHCU's)., serving a total pop
ulation of approximately 24,000 (see Figure 3.1 above) . The 
key health personnel 
in the PHCC are the community health
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workers (NCHW's). These individuals are selected by their own
 
communities and the Government, trained by the Government 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
 
northnrn provinces* for Lhe past three years. Some success has
 
been achieved in the training ot health workers and the reno.
vation and construction of PHCU's through a self--help effort. 
Through June 1980, a total of 30 training progLams 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.
 

Heolth 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 of 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 PHCJ
 
and dispensary lev-lIs, 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 diagnoses
 
of disease reported through the health information system may 
not be reliable.
 

Expanded Progra,. of 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 areas. The GOS has planned to estab
lish, in phased steps, a continuing prog ram of immunization in 
infancy as an integral function of the P[CP. Recently, a Plan 
of Action for EPI (27, 37) was drafted Lor the guidance of im
munization program personnel. lmmunization cove rage is re
st: icted, and the i.ncidence of immunizable d iseases remains 
high. There are many constraints ard problems, inIcluding
shortages of medical supplies, luel, fcansport, and trained 
manpower,, and the illiteracy of parenits, 

* 	 This term refers to rhC old "Northern Region," which in
cludes all provinces outside of the Southern Region. 
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4.2.2 Public Health Laboratory Facilities
 

In 1974 there were four public health laboratories in Sudan.
These are distributed in provinces throughout the country, one
 
each in the Khartoum, Blue Nile, Sea, Kordofan
Red and North 

provinces (34) . addition theseIn 	 to laboratories, certain
laboratory equipment has been provided 
in rural health cen
ters, and in hospitals throughout Sudan. According tol a WHO
 
team 
which toured Sudan in 1979, microscopes were generally

found at the rural health center level and in hospitals, al
though some were not in working order (32).
 

Much of the health data collected in Sudan comes from the Pri
mary Health Care Unit (PHCU) and dispensary levels, for which

there is no 
laboratory equipment, nor is the training and experience of staff sufficient to insure correct diagnosis and
 
treatment of diseases. For the immediate 
future, this will

continue to be a problem throughout the Primary Health Care
 
system.
 

4.2.3 Epidemiological Support for Health Information
 

Ideally, health information statistics should be used as a
method of surveillance of communicable disease. This is not
 
practical in Sudan at present, however, because of 
the nature

of the health information system (i.e. data gathered by inexperienced observers at 
the lower levels of the health system,

with logistical problems involved in data tabulation and re
porting). Disease surveillance is not expected to improve significantly until the reliability of the basic data improves

and the 
 logistics of data collection and tabulation 
are
solved. For the immediate future, attention should be directed


*toward 
 solving the logistical problems of setting up an 
effec
tive disease surveillance and reporting system.
 

1
4.70 	 Potential Heal' Benefits of Improved Water Supply and
 
Sanitation Fac..ities
 

4.3.1 Disease-Specific Benefits 
to Users and Their Households
 

As previously discussed, water-related diseases can be divided
 
into four categories on the basis of transmission mechanisms
* 
 (Table 3.1) : 1) fecal-oral, 2) water-washed, 3) water-based,
 
and 4) water-related insect vectors. Improvements 
in water

supply and sanitation will have the most 
effect on the first
 
two categories of disease, 
fecal-oral and water-washed. Cer
tainly 
improvement of supplies (e.g., improvement of open

wells and 
installation of handpumps) will significantly affect
the incidence and prevalence of diseases in the fecal-oral
 
category.
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This has been borne out in at least a prelimirry 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 f.or this are multiple. 
Good data collection is necessary to establish the linkage,
 
and rural facilities are generally less developed than those
 
in urban areas, with more modest facilities and le:;s reliable
 
data collection.
 

No'- only is data collection poor, but respondents are gene
rally illiteraLe. In addition, their sanitation practices are 
poor. Often they do not use a single source of water, even if 
a good source is available. They inay -Arink 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 incidence 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 if 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 
improvements in water supply.
 

4.3.2 Other Benefits of improved Water Supply and Sanitation
 

It is not difficult to argue that there are benefits to rural 
water development other than red vced inc icdence of di sease. 
Self-help type water projp-cts which are ,enerilly easy enough 
to consLrucL may j i fact [ring the cmtmni [y together and 
foster a spirit of community development:. Water project!s are 
often less threatening and are more l iksly to lend them:elves 
to support by all elements o tle communi ty L.ha n othlber types 
of projects. The idea may a].s{o be p. va].env: that a water proj
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Table 4.4 
 Estimated Reduction in Diagnosed Water-Related Disease Treated in 
East Africa* if Water 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 


Trypanosomiasis, gambiense 
80
 
80
Scabies 

80
Yaws 


Inflammatory eye disease 
70
 

Schistosomiasis, unspecified 
70
 
60


Trachoma 

Shigellosis (bacillary dysentery) 

60
 
50
Amebiasis 
(amebic dysentery) 50
Dysentery, unspecified 


Tinea (ringworm) 50
 
50
Gastroenteritis 


Skin and subcutaneous infections 
50
 
50
Diarrhea of 
the newborn 
 50


Paratyphoid and other Salmonella 40Louse-borne typhus 
 40
Intest:inal 
schistosomiasis 

Ascariasis (round worm) 

40
 

Louse-born relapsing 
40
 

fever 
 40
Otitis 
externa (ear infection)

Classic skin (leg) ulcer 

40
 
40
Trypanosomiasis, unspecified

Dental caries (tooth decay) 
10 
10 

Water-IRelated Diseases, Overall 
 52
 

Deaths Due to all Diseases 6
All Diseases Among Inpatients
All Diseases Among Outpatients ii 

6 

* Tanzania, Kenya, and Uganda are included. 
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ect will -::t 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 cou!itry, but many small im
provements over a number of years may have a cumulative effect
 
on health and welfare (87). Certainly the benefits of inwest
ments in water supply cannot be predicted wit-h certainty, but 
there are few other projects in less-developed countries that 
have 	 an advantage in this regard. Tf guarantees must be made 
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 thtt 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 healiuh that are working 
toward the ultimate goal of clean water and adequate nealth 
facilities for all S,,danese.
 

Discussion in this report above of specific projects indicates 
certain recommended modifications in the Nort-her Primary
Health Care and Rural Health Support pro ects (USAID fund ing). 
To recap here, it is recommended that water purificaiton take 
place within thz PHCU' s and dispensarie s to insure that safe 
water is available in these facilicies. It is also recommended 
that a latrine construction program be started with the CHW as 
the agent sponsoring and demonstrating these f-acilities after 
receiving training at: the CHIW sclioo.s. ihese are smi.lL steps 
which can make a difference in local ar 

The health service system in SuLdal heas under its new focus 
been designed to act as a c-oiuunuity bas ed and rural effort to 
extend health millions; Pu:ese.care to oil i: has trained 
local people from local villages and scatt.ered tribes to min
ister to their own people and h-is given them training, al
though I imited , with which to etfectuate this help. CHW' s 
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should 
receive further training in water
technology along 
supply and sanitation
with their other primary health 
care func

tions.
 

It is suggested that 
the existing health 
service network
expanded. Additional be
PHCU's and 
schools for 
CHW's are
at this time, and various donors have 
needed
 

indicated 
an interest.
More money is needed for 
such expansion, however.
 

4.4.2 improvement 
in Laboratory Services
 
In 1974 thare were 
four public 
health laboratories in
More Sudan.
recent published data 
were not available which
dicate th e would innumber at 
present, but 
there is need
creased laboratory services 

a for i.1to assist in diagnosis and
ment of disease, treatand to provide epideiniological. support
disease surveillance toand evaluation of programs.desirable to designate a team to go to 
It would be 

Sudan specificallylook at laboratory services and 
to 

how they should be improved to
complement other ongoing and 
planned programs.
 

4.4.3 Improvements 
in Informat:ion Services
 

Great strides in information services have beenlast few years. A great deal of data 
made in the 

part of is now being collected
the health care as
system, particularly from PHCU's, dispensaries, 
and health 
care centers. 

been redesigned and 

Data forms have recently

are cont inuing to be up,:raded so that this
information is valid and useful . of co.rrse , the informcitionitself will be questionable 

of the health care 
until the training and experience

worker have 
increased, and
ses can be made. reliable diagno-Facilities do not exist at the present timeto make this data availab.e to others who might
part of surveillance work. The data 
need it as
 

merely tend to be collected andfiled in Khartoum. It is hoped that funds will be directed to continue to improve this system.
 

4.5 Summary 

There are four mechanisms through which wat--affect supplieshuman candisease transmission: feca 1-oral, wate r-washed,
water-based,

Sudan there and water- related insect-vector mechanisms. Inis a long history of endemic and epidemic disease.With few exceptions, wa te r and sonitation related 
disease
found in Sudan are not ini ike those found inless-developed certain othercountries Som. of the mot important of theseare inalaria, :chi-to.,ia"[s, iarrhejl 'Jispase", leishmaniasis (KFala Azar) , t:rypanos;omi asis (Afiricaur sleepi ug sickness)
and filariasis
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The National Health Program of Sudan, 1977/78-1983/84, 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, is 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 
surveillance program has not materialized thus ar. In addi
tion, because of the limited faciiities at the rural health 
care units and the limited 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 tac i lit:ies and epide
miological support througholt 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 improvement in wa
ter supply and sanitation pr4_ictices in Sudan is many years 
away, however, because of the illiteracy and low income of ru
ral inhabitants, the primitive nature of the existing water 
sources, and the current low level of funding for water supply 
and sanitation 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 af
fecting human settlements. The availability or non-avail
ability of water always affects the Oistribution and size of 
human populations. 
This is even more so in those arid and
 
semi-arid regions of the world where perennial water shortages
 
occur. In these regiov 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 slie.ter they cannot produce. At base, the avail
abil'ty of water is the primary factor regulating 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 oxpression in gen
eral. 

The use of water in cooking is an extension of its usc as 
a drink. By boiling meats and vegetables they are made more 
palatable and the amount of food is extended to feed more 
people. In addition, cooking food in water kills harmful 
pathogens. The use of water in brewing teas and other bever
ages is univeLsal and can be seen as adaptive. Tn bhiiling
water to make tea, pathogens in the water are removed or 
destroyed and the water is made safe to drink. 

Using watr: to was:;h one's body and personal belongings is 
anothe. r cultural use o f water. However, when water is in short
supply, cteon].iness is generally perceived to be quite second
ary to drink and food. En fact, in those reg ions where water 
is in short: supply, people generally bathe and wash their 
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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 an(d Uganda to the extensive 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 cooking 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 expensive (in terms of capital
investment), more prolific, more disease resistant than sheep
and they provide milk. Unfortunately, an increaso in the num-
ber of goats tends to tax an area's natural resources 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. i. 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 area 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 is 
relatively abundant. It is rare i ndeed to see large animals 
being watered from a village well in arid .egions if water has 
to be drawn by hand; the labor needed for drawing water is too 
great. Recognition of this fact is vital for programs which 
seek to develop water supplies. As more water is made 
available, a larger number of animals will probably be drawn
 
into the area.
 

Cattle and camels are usually associated wiOh 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. Et should be borne in 
mind that these represent types, and there are many variations 
of each. For sedentary groups the animals are kept at a home 
site and are returned there after being taken to pasture.
Transhumant groups hav a home site, but also move animals 
seasonally between ranges. The nomadic form of animal hus
bandry differs from the tcanshumant in that pastoral ists do
 
not have a h)ome site, but wander within a given range area
 
living in tents.
 

The point that is often overlooked in discussions on patterns
of subsistence is 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 sustantial 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 thanm from meat. For the peo
ple who keep large ruminants, the animals are a capital in
vestmen t. Hence, aim als are requently 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 usually purchased 
with money from the 
sale of surplus milk
milk products from or
the herds. Because these 
products are
in scarce supply in ways
many areas, pastoralists enjoy a ready
source of monetary income 
that many cultivators do not.
 
Pastoralists 
are 
heavily dependent 
on water sources
their livestock. Owing the 

to supply

to value of livestock
manner in and the easy
which animals 
and animals products can 
be converted
into cash they are usually in a better position to purchasewater. Hence, 
where 
water is available,pastoralists will the likelihood thathave 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
dug well, with women most of 

is the hand
the water for houshold
Women are needs.
thus 
active members of the production force
sedentary, cultivating within
and/or pastoralist groups, 
arid drawing


water is a major 
female occupation.
 

Men and boys usually are in charge of 
the herding in a pastoralist or partially migratory group, 
and in sedentary groups
they also clear and weed 
fields and perform other chores. However, women 
also do such 
daily farming tasks 
in addition
child care, preparing and cooking the 
to
 

food, and fetching water. Women's work is 
shared 
with young girls, who sent to
the wells to are
fetch water for the household in addiLion to preparing food, 
 watching 
younger siblings, etc.
drawing water The task of
for the livestock usually 
fal ls to of
one the
 
men or boys.
 

5.1.7 
 Water and Politics
 

Competition for range and water resources is another factorwhich often emerges as a problem in Sudan.ralists and A].though pastocultivators 
a re not constantly in competition,
competition may occur across ethnic Lines inthe as the case in 
and 

Bahr al Arab region of the Southern Kordofan whereMesseriya tribesmen have Dinks
been in conflict. Conflicts over
available resources 


ethi 
of a j iven area also occur among similar
c groups (e.g. , compe!, iikonBaggara Arabs in 

5et ween Bagjar a and nonthe Northe r-n Kord fan) wh e ro K:he competitionfor water is as great as that foc land.
 

Because witec 
is a scarce and valuable 
resource,
apprecited as a component 
its value is

in: the power structure of
region this phenomenon the local
is most apparent

decisions are being to 
in those areas wheremade allocate mechanized wat:er sites. 
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The decision-making policy of water allocation and regulation

is frequently made purely along lines of political expediency.

Water sites are 
chosen in regions where political support can
be gained, and regions which are more politically and economi
cally prominent are more likely to be chosen for water re
source development than those 
which are less so. The problem

is that the decisions regarding the distribution of water
sites are not based on need 
but on the political and economic
 
advantage of 
a given group. Hence, water is quite important in
 
the political economy of Sudan.
 

5.2 Sanitation
 

The water sources of a given population can be contaminated
from careless toilet practices. Contaminated food and drink
 
also provide a vehicle for pathogens. Contaminated food and 
water are the means for, the transmission of cholera, schisto
somiasis, and a host of other water-borne diseases. The con
centration of households around water sites can lead to crowd
ing which is a significant factor in the transmission of dis
eases (92).
 

Sanitation factors often relate to certain 
bodily functions,

in particular defecation and urination practices of human 
beings and the animals they keep. Because humans are cultural
 
beings, many aspects of sanitation are influenced by non-bio
logical factors 
such as beliefs, perceptions and behavior.
 
Hence, it is the interaction of the biological and cultural
 
aspects of the way of life a given area makesin which sani
tation a complex issue.
 

5.2.1 Bodily Functions, Taboos, Magic and Illness
 

Bodily functions are a sensitive area in virtually all cul
tural systems and many elaborate rituals are found in associa
tion with them--particularly in the areas of sex and elimina
tion. The behaviors and beliefs associated with excrement are

complex and are 
relevant because of their importance for dis
ease. In addition, the perception of the smell of excrement as
 
offensive appears to be universal, although there are recorded
 
cases of the use of human excreta in certain rituals.
 

Because excreta 
is a body product, many societies have devel
oped elaborate beliefs and practices regarding 
defecation. In
 
those societies 
with beliefs in infectious or contagious
magic, hiding one's excreta is an important way of protecting
oneself from harmful spells. 
 Urine in some societies is
closely related to sexual behavior and there is not the uni
versal revulsion to it as to feces. Touching and handling
feces 
occur only under certain ritual conditions, and indeed
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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. 
posure of body parts may be 
Ex

considered obscene, 
arid, in
case of village life, the

this may obstruct health education andmedical efforts. 
in Moslem Sudan, for instance, men shouldnever expose their legs in a public place. Women should keeptheir bodies covered and never expose themselves to the viewof men other than their husbands. It is considered immodesteven to mention certain parts of the body ( legs, genitals,etc.) or toilet practices. However, it is not considered improper for a man to urinate in a public place, as long as hesquats, modestly urinating between his legs. Likewise, womencan 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
feet. However, cleanliness
and 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 disease 
as a forr of
possession and 
believe that illness is 
due to the presence of
demons or the like, attempts to explain illness in terms ofgerms or bacteria fall on deaf ears. When 3 community healthworker 
promotes disease prevention practices based 
on current
scientific knowledge it may well be thaL his clients willconclude 
that the arguments of 
the health worker are simply a
function of his!her 
ignorance of 
the real world.
 

5.2.2 Defecation Practices 

Toilet activities 
in rural villages 
tako place at convenient
spots close 
to living 
quarters. Individuals tend to
particular locations 
 for defecation rather than 
have 

urination
owing to the fac: that disposing of the feces may be a problem. As mentioned above, one's 
 feces may be a means for someenemy to cast a spell through infections magic. Feces alsohave an obnoxious odor and can be a source of contamination,both physicaml and ritual. Hence, while peopl in viilages inSudan have fe'w reservations about urinating anywhere outsidetheir homes, there is a tenden.y to leave the immediate areaof the 
residence for (efecating.
 

5.2.3 Disposal of Excreta and 
imp!ications 
for Sanitation 
Prog raims 

The use of nightsu i1 by Arab Moslems in the Sudan is very rare
due in large part to the Islamic notions of pollution. Even 
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among the Nuba and Christians in southern Sudan human feces 
are only used occasionally in. agriculture. This suggests that
 
bucket type latrines may be inappropriate because of the need
to handle the 
waste. Another countervening characteristic is

the persistence of obnoxious odors. 
The pit latrine may be
 
more 	appropriate because odor can be reduced more easily.
 

Obviously, the practice of disposing of feces in areas near 
living quarters poses more serious problems for sedentary people than it does for nomads. Because the settled areas are
usually close to water sources, there is a constant danger of

contamination. Since people tend 
to visit the same defecation

site 	 repeatedly, large numbers of people exposedare to a va
riety of pathogens by defecating within a common area. This is

further exacerbated by the fact that people tend to go to

these areas around the same time of day, particularly promot
ing the transmission of diseases spread by helminths 
(91).
 

This 	 problem is not grave among nomadsthe because of their 
pattern of camp relocation. Hence, the sanitation problems of
 
nomads differ substantially from those of sedentary peoples.
 

5.3 	 Conclusions and Recommendations
 

5.3.1. Sociocultural Framework for Project Development
 

The cultural and social implications of water supply and sani
tation measures in 
Sudan are complex. For any existing condi
tion 	to be corrected or improved there must 
be a 	profound un
derstanding of the extent to which people's perceptions and
beliefs influence their 
way of life and day-to-day activities.
 
The ability of interventions to effect any change in 
a rural
 
or urban setting will depend upon a better 
understanding of
 
cultural systems.
 

5.3.2 Perceived Needs of Client Population
 

Solutions should be sought which reflect the needs of the 
res
ident population and 
not simply the perceptions of officials
 
at a higher level. Interventions should be closely examined 
to

fit within the limitations and capacities of the resident pop
ulation. Technology is not just the material 
means for carry.	 ing out work; it is also a mental set which might include the
 
knowledge of how to use tools and 
project materials. Too often

less emphasis is placed on the mental perceptions of the cli
ent population. "Appropriate" also implies a local willingness
and capacity to cooperate in maintaining the system, including
:recurring costs in the form of fuel, and repairs.
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5.3.3 Social 
and Environmental 
Impact of Projects
 

The social and 
environmental 
impact of w.ter and 
sanitation
projects should be carefully considered. Al'so
are the economic and 
to be considered
political elements at
will affect the target 

play, and how t:hesepopul ,LIons. It may be thepropr sed intervention may be 
case that aless nonsis-t.rt with
a given population the needs ofand more c )mpat iblof a powerful local group. '[his 

with a poli tical plan
kind of
feres with problem g-reatly interlong-termr benef its 
which are the goals or such programs and 
can add greatly to their cost. 

5.3.4 Need 
for Baseline Data
 

There is a need fo-r the following
the environmental ana 

types of baseline data onsoctal aspects of water supply and 
use:
 
1. numbers 
of vil 
ag .,t r sites and t.ype of site(i.e., hanJ-dt w,,l , bur L ie, haft r, et .); 

2. the effects o! wautr ahLaied tro:om nandpumpsmechanize<{d versusorehu 1 as o ag'jr i.waI tur herding,demographic p:ttr 
;, Q n.; and 
3. subs is-en' pat n-n and product ion levels
in those ar ,: hic 
 iew!i m rI wate.r.
 

In addition, doo 
 age11nc-u sh , 
 ,li?)dai,. the government of
Sudan to reco 
 f" I,Iy/ o p sod i Ato determine,. the 
Les 0or water improvoment

)ng-t rm

the planni a'tA,,,,nd effects ofsocialpt , J i 
determine how 

, 'i di ..,"AhoIl d hA i.ertak n l oca I y toto a'!,)d ibli.ess and recurring ,cost.s t-hat
might resu tIfroi aLerm nj - c ta,.

proposed pzuqraim. 1'l"ii can d.l i K a, 1_ v,'ttar nee s of ione by d]ea local pou la t i onchoos inq.j L.U and e leat expens i.'e and most Qifi 
 acin means n[fill in 1 that-5 
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Chapter 6
 

TARGETS OF OPPORTUNITY FOR WATER
 
SUPPLY AND SANITATION IN SUDAN
 

Another objectivo 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 USA[D, 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 WASl team. 

6.1 Water Supply and Sanitation for Refugees 

As noted in Section 3.2.4 above, there are approximately
500,000 to 600,000 refugees in Sudan located in the eastern,
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 established according to GOS policy, to move 
the refugees from among the Sudanese in urban areas to camp
sites in rural areas, 

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 
spective. Since there are many 

per
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 Coordination of Assistance with Other Donor Activities 

Because there are numerous donors carrying out water supply
and sanitation activities in Sudan, one major problem is coor
dination. Tho vatious GUS ministrie3 have geerally failed to 
coordinate donor activition. 

Efforts should be made t) evaluate and assist with pinpointing

targets of opportLunity don:r; annual or
among on on biannual 
basis. Th.re is a particular need for coordination of informa
tion -in dri l ing ,nqui piument, handpump technology, and other
simple appropriate devices, since many donors could use this 
in fo rmatio . 

Present needs for coor iat ion could bw faciiitated by a
workshop for all multilateral and bilteral donors active in 
water supply and sanitation in Sudan in order to discuss 
mutual interests and share project successes and failures. 
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Table 6.1 Targets of Opportunity for Water Supply 
and
 
Sanitation in Sudan
 

* Refugee Water Supply and Sanitation
 
Conduct feasibility studies and other 
analyses of the
suitability of 
funding various water 
supply and sanita
tion facilities 
in Sudan.
 

* Workshop for Water Supply and Sanitation Project Donors 
Coordinate a organ izae- a orkshop-for a- multi lteral
and bilateral donors active 
in water supply and sanitation in in to
Sudan order discuss muttial interests,
share 
 project successes and failures, and to promote

coordination among donors.
 

Introduction of USAID-Sponsored Wa ter Supply Devices 
Investigate te feasiblit-y of supplying Robo{ valves,
Robo meters, Robo well screens, Water 
Tech 1O's, and
USAID handpumps in Sudan through in-country manufacture 
and/or supply from existing sources. 

* Evaluation Waterof Supply And Sa"i tat ion-Rela '-ed 
Projoct s 
Evaluate the et fectiveness of various USAID and otherdonor-sponsored 
 water supply and sani tation-rel atedprojects in Sudain. 
 Possihle candidates i nclude: 

Blue Nile He,!i h Proect (yWn);
Port Sudan Watet Supply for Refugees (UJNHCR & USAID);South Kordofan and Air el Ghazal programs for liandpumpinstallation, 
 hlafir ruictification, and filtration
 

plant construct:ion (UNICEF & NAW).
 

Traininj arid Ed ucation 
Develop d water ;upply ant sanita tion manual for Communi.ty 
 He alth Workers (Cl1W's) and Nomad CHW's 
(NCHIW's)
to he used in onagoing t tnin ig pingraims at governmentschools. 'Tra ining of i usilnlictorr; in the use of the 
manuals may he neces:,; Iry 

Short-TerM ' Aq;si-.
Tchnical :nce
 
Assist in the iAp]em, 
 Iton of t hc proposed handpump

a] terrnative for inwaL. r ;upply N. Kordofan Province 
in c:O( pl, n w...iL!h CAPI and UNI (.:IDesign and construct. stfari d improved pit latrine 
using material s a-nd fi-xtureso ava abl - in Sudan.
Investigate the ]hil itea 
 y oL imp] ementing thestandard design throughut Sudan in cooperation with 
the Ministry of Heal th. 
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6.3 Introduction of USAID Sponsored Water and Sanitation
 
Devices
 

Over the last several years 
a number of water and sanitation
devices have been developed under USAID sponsorship including

Robo devices (78, 80, 81, 82, 83) 
and USAID handpumps. Infor
mation about 
these devices is not generally known nor is the
 
means of access readily apparent to most USAID missions. Thus
there is a need to simplify the process of getting them into 
the field. It is particularly important at this juncture tomake available samples of these devices so that they can be
field tested and evaluated and compared with other alterna
tives.
 

6.3.1 Robo Devices
 

Robo devices include the recently developed Robovalves, Robo
meters, and Roboscreens. The Robometer (Figure 6.1) is adevice to facilitate metering and payment for water and is
particularly 
useful in urban fringe settlements where stand
posts are in use. 
This device allows the municipality to re
cover some of the costs of supplying water to these areas. In

Sudan it may also have some usefulness at GOS water yards as
 
an alternate means of determining payment since one of the de
ficiencies of water yards is the inability to ensure adequate
metering and payment. Another use for the Robometer may be in 
refugee camps if municipalities are to be repaid for exten
sions of water lines to camps. 

The Robovalve is an automatic shut-off valve for use 
at water
 
taps and standposts (Figure 6.2). 
This valve is constructed of
PVC through injection molding techniques. The Robovalve should
 
have considerable usefulness 
in Sudan since existing plumbing

devices, such as water spigots and 
faucets, get heavy use and

maintenance is ger'erally poor. Existing fixtures have 
rubber
 or plastic washers which are 
easily damaged by sand in the wa
ter, resulting The
in leaking taps. Robovalve would be useful
at GOS water yards, refugee camps, and in most municipal sys
tems where standposts are used. The Robovalve is designed to
be produced in-country. If manufacturted in Sudan, costs could 
be low and a local market could deveiop. 

The Roboscreen (Figure 6.3) is a PVC wellscreen that couldhave great usefulness in Sudan, 
since a large number of wells
 
with handpumps are either under construction or have been

completed. These wells tend to become inoperable as sand and
other particles move upward through the pumps (damaging
gaskets in handpumps). Screens are often not used in these 
wells because of the high cost of commercially available
 
wellscreen made of brass or 
stainless steel.
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FIGURE 6.1
 

ROBOMETE R
 

Sourc.e: University of Maryland, Dept. of Civil Engineering, Inter
national Rural Water Resources Developmen t Lalx)ratory.
"Final Report on the Development of the Robhceter," by
Yaron M. Steinber-g and Robert Knigh -. 31). LUId ;ppen
dices. Collhge Park, MTarylancl: August 1980 
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FI(GURE G.2
 

ROBOVALVE (P,,odel for Standposts)
 

Source: University of Maryltnd, Dpt. of Civil Enlgil-enI'ing, Inter
natiotla'l RUrIl WaV: OtI'COsV 1.( [t(- DwvleO _lnt. Laboraltory.
"Final eIxirt on the lXovelol-nent tlclIestning of the Pobovalve," 
Ya'on M. Strl herjg :rod IMIThort, Knifl.h !3<1-).ano(1ippen
clices. College Pru-k, Plarylanld: August 1980 

-80



FIGURE 6.:'
 

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 ci the Development of a Broached Roboscreen,"
Yaron .1. Sternberg and Robert Knight. 34p. anmi appen
dices. College Park, Maryland: August 1.980 
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An inexpeisive 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 imported and can
 
cost $10 per foot (brass or 
stainless steel). Roboscreen could
 
cost about $1 per foot if nanufactumred in-country.
 

None of the Robo devices have been tested extensively in
developing countries, so they are 	 not available forlarge-scale uise. 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 II handpump. This pump has worked well in Sudan, except for some
 
maintenance problems 
with the leather gaskets. A disaovantage

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 handpamps of its own design over the last
several years (78) . The advantage of the AID cast iron hand
pump is thit 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 produce] for as !ittile as $150 in-country,
while the Indian mark II pumps cost 00 
 to $500 delivered in
 
Sudan.
 

Other handpumps have been 
 tested in Sudan, including the
"Ugandan pump" and the "pe.tro pump" (44) . Both of these have
been shown to be somewhat infer ior Lo the Indian Mark II intests conducted in Sudan. Thme USAID hanidpump is considered to 
be of very rugged and has been tested under severe conditions

in other countries. Generally the greatest problem has beenwith 	the leat:her gaskets, which 
hlavy 	oroved to be a problem in

the Indian Mark 11 pumIps as we 1.. In Sundan the USAt [D design
could be tested by UICHF. "easibi Iity studies would have to 
be conducted in Sudan prior to manufact:re at a Local Eoundy 

6.4 	 .va Ituation -of Water Supply and Sanitation-Related 
ProjeCL in Sdan -.. . . . . . . . ...
 

The abil ity of the Sudanes levernment to evaluate projects
has been eieaka:ned becau;e of shortages of trained manpower.
There is need 	 trom time to time to assess major public worksprojects for economic, unv.ronmenntal, and social implications. 
as well as for technical tEsibility. 

Many projects have a waLar s'pply, sanitation, or health com
ponent that: could be evaluated. These project:s includ i rriga
tion, water supply and wastewater tr ,atmemt (urban and rural)
as well as refugee programs ind some aspects of rural jricul
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tural development projects. A list of candidate
evaluation is given in 

projects for 
Table 6.1.
 

6.5 Training and Education
 

A need 
has been pinpointed 
in the Primary
Health Support Projects (Section 3.1.3) 
Health and Rural
 

mentary training manuals for writing supplefor Community Health
to Workers related
water supply and sanitation. Training of instructors in
use of the
the manuals may be necessary.
 

6.6 Short-Term Technical Assistance
 
From time 
to time there will 
be a need for
cal short-termassistance technito the USAID Missiondonors in Sudan andas well. Immediate to otherneedsimplementation of the 

may include assistance in the 
supply 

proposed handpump alternative forin North Kordofan Province water
and designstruction of and pilot conan 
improved pit latrine using materials and
tures availabe in Sudan fix

(see Chapter 2).
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Chapter 7
 

RECOMMENDATIONS
 

Major recommendations to the USA[D Mission to Sudan are an 
outgrowth of the specific problem analyses discussed in 
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 Care and Rural Health Support
 
Projects 

7.1.1 Water Supply
 

It is 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 health 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 equiva
lent) water purification devices for use in PHCJ's, 
dispensaries, aind health care centers, as follows:
 

a. 	 Conduct a pilot program in one or more schools 
for CIIW's/NCHW's to determine the acceptability 
of Water Tech 10 devices to trainees and their 
instructors. LE they prove 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 advisiblity 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. If not, 
import limited qoianL tios from outside sources. 

c. 	 Pr-vide Watcr T.ch l]0 units to all schools for 
CHW's/NCHW'y fur use in their traininqj programs. 
Supply devices to new CHW' s (and NCHW' s on re
quest) after training is comple ted. 
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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 be added to the
 
ongoing Northern Primary Health Care and Rural 
Health Support
 
Projects utilizing the fo1.iowing 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 availiable 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
 

1. 	 Deny funding to the CAR- proposal as originally de
signed.
 

2. 	 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 GOS 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.
 

3. 	 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, 

4. 	 Begin implemenItation of the reco.)mmended baseline 
study and evaluation system. 

5. 	 Begin well drilling and installation of handpumps at
 
selected sites.
 

7.3 	 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. 

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

3. 	 Conduct feasibility studies (with outside technical 
assistance, if nece ssary) prior to fundi'ig various 
water supply and sanitation facilities fir refugees 
in Sudan in cooperation with UNHCR. 

4. 	 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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4 APPENDIX 	A 6i6> IS67 

October 6, 	1981
 

WATER AND SANITATION FOR HEALTH (WiASH) PPJ)JEC 
ORDER OF TECHNICAL DIRECTION NU!BER 60 

TO: 	 Dr. Dennis Warner, Ph.D., P.E. 
WASH Project Director n 7 

FRMY4: 	 Mr. Victor W.R. Wemn, Jr., P.E., R.S.
 
AID WASH Project Manager
 

SUBJECT: 	 Provision of Techuical Assistance Under WASH Project Scope of Work
 
for USAD/Sudan. 

REFS: 	 A) Khartoum 08159 
B) Khartoum 03038 
C) Khartoum 07720
 
D) Khartoum 06506
 
E) Kiartoum 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. Scope of Workr 

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

3. Contractor to provide draft final report to mission before leaving field. 
ConsuJtants to return to WASH office in Rossly/n, Virginia to complete fill 
vers ions of reports and for debriefing purposes before returning to 
consultant's hone 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/Suidan (Dr. Micha). Ensure 
that this CTD is provided to and discussed with AFR/DR/HN (Dr. Sheppard),
AFR/DR/ENGR (Mr. Gould and/or Mr. Snead), and Sudan desk officer. Keep these 
people appraised of progress, MPA's, etc. 

5- Ninety (90) days of international or dowestic per diem is hereby 
authori zed. 

6. Three inteirnational airfare round trips are authorized from consultant's 
home ba e to WASH CIC, to lQKartoum, Sudan, to WAS1! CIC and return to home b-se. 

7. Lc-al travel and transportation within SW~an is authorize- as necessary.
WAS1 contractor authorizeci to rent car, vehicle, pay taxis or rent: anim-Is as 
appropriate to accomplish ;miss ion inside Khiartoum and outside 1q'Q-rtouil. 

8. Seven day 4.1ork week authorized if necessary arli proper ar certifiol by 
te-am leader and WSh project director. 
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9. Miscellaneous expenses authorized OTIE t2,000. 

10. Contractor -uthorized to hire secretarial/interpreter services up to and
MIT 25 person days to accomplish mission. 

11. Contractor personnel should take 35 run camera an] take well composedphoto essay of conditions to assist WASH CIC in debriefiig and-l in allowing CICstaff to better Luderstand water supply and sanitation and PHC problems of
Sudan. Reconmnen contractor take 
 10 rolls of 36 black anij white prlint film 
with team.
 

12. Mission and consultants should be contacte-] ijruediately and technicalassistance initiated as soon as possible or convenient to USAID/Sudan. EnsureWASII consultants are well backstopped during period of technical assistance. 

13. Contractor should require 7-10 day detailcd progress reports 1y team 
leader by cable to WASH CIC. 

14. Appreciate your prompt attention to this matter.
 

NAM: ja 
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 33114131 AID3360
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ACTION OFFICE 	 "--...----....---'--'---....----_--AFHA-01
 

INFO AFEA-03 
 AFDR-06 
 STA-lO 
 IDCA-01 
 PPIA-01 
 PDC-02 
 AADS-01
DSAG-OF 
FFP-03 OFP-0 ICONI-02 DOE-0 HEW-09 
DRC-01 ES-01 AGRI-01 CIA-05NSC-05 	 DOD-0s
OMB-0 
 TRSY-05 
 RELO-01
MAST-01 /073 A2 Oil 

INFO 
 OCT-01 
 /036 W
 

P 110649Z JUL 81 
 311642 11o842Z /34
 
FM AMEMBASSY KHARTOUM

TO SECSTATE 
WASHOC PRIORITY 
1284
 

UNCLAS SECTION 2 
OF 2 KHARTOUM 6)43
 

AIDAC
 

HOST COUNTRY AND OTHER 
DONOTS-

ORGANIZATION IS 	

THE UN SUDANO-SAHELIAN

PROVIDING S 


PROGRAM. THE 	
1.6 MILLION FOR.THE REAFFORESTATION
GOS RURAL WATER 
CORPORTATIO, AS
IS PROVIDING ALL 


IMPLEMENTING AGENCY,

ETC. FOR THE 	 STAFF, BUILDINGS,
POTABLE -WATER PROJECT, THE-GOS WILL 

LAND,
 
* TECHNICAL 	 SUPPLY ALL
STAFF, LABOR, 
LAND, ETC. 
CARE
AND WILL BE RESPONSIBLE FOR 	

WILL. OVERSEE IMPLEMENTATION

PROCUREMENT OF
WILL ALSO SEEK 	 ALL EQUIPMENT, CARE
TO EXPAND THE 
GEOGRAPHIC SCOPE
PROJECT BY SOLICITING SUPPORT 	 OFTHE

FROM OTHER DONORS 
FOR ADDITIONAL
CAPITAL 
INPUTS.
MAJOR OUTPUTS-
 40 
DEEP BOREHOLES 
SUNK, LINED
WITH RECIPROCATING DEISEL 	

AND OPERATING
 
PUMTS. EACHBOREHOLE WILL ALSO
BE PROVIDED WITH 
A 10,000 GALLON 
STORAGE TANK.
IN THE 	 8 SUDANESEOPERATION AND MAINTENANCE OF 
THE PUMPS AND


DIESEL ENGINES,

AID FINANCED INPUTS-
 fSO00) ILLUSTRATIVE 
BUDGET
 

725
 
COMMODITIES 

LOCAL OPERATING COSTS 
 90
CARE ADMINISTRATIVE 
COSTS 
 65
TOTAL 


880
 
3. 
 USAID/S REQUESTS AID/W CONSIDER CARE 
PROPOSAL
UNDER COOPERATIVE AGREEMENT 	

FOR FUNDING
 
MECHANISM. USAID/S WILL 
ESTABLISH
A CLOSE 
COOPERATIVE AND COLLABORATIVE
TTHE DEVELOPMENT OF 	

RELATIONSHIP IN
THIS PROJECT.
ACTIVE 	 TO DATE USAID/S HAS
IN 	 BEEN
PRELIMINARY PLANNING DISCUSSIONS WITH LOCAL
REPRE SENTATI VE. 
CARE
 

THE 
MISSION SCENARIO FOR ACHIEVING OBLIGATIONS REQUESTED
FUNDS 
IS AS FOLLOWS:
(A) AID/W REVIEW THIS
THIS PROJECT PROPOSAL 
CABLE TO DETERMINE APPROPRIATENESS
FOR FUNDING'FROM POL.ICY 
PERSPECTIVE,
(B) IF STEP A POSITIVE SUBMISSION

BY AID/W USING 	
OF CN (IF NECESSARY)INFORMATION

(C) USAID WITH 	 IN THIS CABLE.AUTHORIZATION FROM AID/W SUBSEOUENA & b ABOVE, 	 ' TO STEPSWILL REVIEW FINAL 
CARE 
PROPOSAL 
ANr AUTHORIZE
PROJECT 
 .
 
(D)T USAID WILL 
EFFECT OBLIGATION BY 
FUNDS BY
WITH GOS. .i	 GRANT AGREEMENT(E) 	UPON OBLIGATION USAID 
WILL WORK WITH RCO/REDSO/EA
TO NEGOTIATE 
COOPERATIVE AGREEMENT 
FOR
AN ALTERNATIVE TO STEPSD AND 

PROJECT IMPLEMENTATION, 
OBLIGATE E EXISTS WHEREBY USAID COULDFUNDS 
DIRECTLY 
WITH COOPERATIVE
HOWEVER, 	 AGREEMENT MECHAN•zM.
GIVEN ROLE 
OF RWC AND 
CLOSE RELATIONSHIP 
THIS PROJECT
HAS WITH GOS/UNSO PROJECT, 
USAID BELIEVES. TIME 
PERMITTING,
'THAT POCRMAL INVOLVEMENT 
OF GOS IS PREFERABLE,
 

KIRB
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ACTION AID-15 

-CTION -------

ACTION OFFICE 
INFO AAAF-01 

PPEA-01 

OSlIF-OI 
AFEA-03 
AADS-Bt 

AFOP-02 
AFDA-21 

AFOR-B6 

RELO-O1 

PPCE-01 
HAST-01 

POPR-0[ 

/0,J At 

PPPB-03 

1123 

IFOC-1 /3---------------------------------------------------------------

R 211025Z JUL 31 
------------------ 144615 211121Z /34 

FM AMEMBASSY KNHARTOUM 

TO SECSTATE WASHOC 1463 
;rIFOAIIERHASSY NAIROBI 

UNCLA KHARTOUM 6506 

AID/V FOR OS/HEA/EH 
hAIROBI FOR REDSO 

~ 

E.O. 12065: N/A 

TAGS: 
SUBJ: VASH PROJECT REQUEST FOR ASSISTANCE 

REF: (A) STATE 278593 (B)KHARTOUM 6143k1.USAID REOUESTS SUBJECT PROJECT SERVICES PER REF (Al)j'
To ASSIST VITH ASSElSSENT OF WATER-RELATIE ISSUES 
ASSOCIATED WITH CURRENT HEALTH PROJECTS AND BROADER 
WATER CUES1IONS SPECIFIC TO SUCAN. USAID INVOLVEMENT 
VITH SEVERAL WITER- RELATED ACTIVITIVITIES INVARIABLY LEADS 
TO QUESTICNS OF ENVIRONMENTAL IMPACT, HEALTH AND SANITATION 
IMPLICATIA:iS, WATER RESCURCE ZOIPETITICH, MISMaNAGEMENT, ETC. 

1 1 

I 

2. USAID RECUEITS VSH CCILIASORATICK VITH TW'OON-GOING 

. 

. 

- NORTHERN PRIMARY HEALTH CARE (650-eell) 
THIS PROJECT WILL BE CCNSTRUCTINC 2B NE'dCLINICS 
IN kORI:4AND SOUTH NOROOFAN PROVINCES. EACH 
CLINIC HAS PLANS FOR VATER/SANITATION FACILITIES. 
;:EQULGI WASH REVIEW PLANS FOR APPROPR!ATENESS AND 
MAINTENANCE TECUIREMENTS. 
- RURI HEALTH SUPPORT (650-O0A3) 
*,IS FROJECT WILL BE CONSTRUCTING 12 DIOPENSARIES 
ANO 5 SCHCOLS IN CARFUR, KORDOFAN AND SOUTHERN 
REGIONS EACH WRITA WATER/SANITATION FACILITIES. 

4UAIREQURESTWASHCOLLACRATOION AS;ABOVE. T 

U -1UIR~n~OTr TOlARE, REFTEL B,E-ND ,770 
FOR A WAlER-ZELL PROJECT IN NORTH KORDOFAN PROINCE. USAID 

C &-.-

- f ECUOSTSON-SITE COLLA ION WITHIC CART. TO REV: E,TECHNICAL 
CUESTIONS INCLUUING POSILE ,LOERNATIVES TO DEE' ORE HOLES, 

AS WELL AS RECOMENDATIONS FO, MAINTENANCE TkA SING. 

A. USAID REQUESTS WASH TO UNDERTAKE DIALOGUE WITH GOS AND
UNHCR REGARDING POSSIBLE REFUGEE RELATED WATER/SANITATION
PROJECTSIN E..TERX PROvICES. 1A... 

'.UADPROPOSES WASH TEAM OF1-3PERSONS WORK INCOUTr 
1111EEKSBEGININAFTER RAINS, 0/A MID1OCTOBER. 

"4A AR6IVEX S .IL 

S TEAMSHOULDBEIUL TIDIS'CIPL INARY, ENGLISH -P'EAKINGA,ABLE TO 
TRAVEL IN RURAL A111US.FUNDS SHOULD EE PROVIDED TO COVER 
COST OF TRANSFORTATION WITHIN KHARTOUM. USAID CAN FURNISH

SACCESSTO USAID PLANE FOR TRIPS OUTSIDE KHARTOUM, HOTEL 
ACCOMMIODATICIIS IN KHARTOUMDrtY ANDAIRPORT CL EARANCE. 
FY I-USAI D DOESNOT, REPEATNOT, PRESENTLY HAVEENGINEER 
ON STAFF,THOUGHWEHOPE TO HAVEONE BY THETIME WASH 
TEAM ARRIVES. 

KIRBY 

' ~ - ~ rz6,- G)--(_ 

UNCL-ASSIFIgfl
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I 1 KHARTO 061i3 o1 OF a, 110814Z 331 014127 AID3349 KHARTO 0614] 01 OF 0? I102 4Z 3371 014127 AID3349 

ACTION AID-35-, ... ... ... SECONDToYIAJORlIPROVE 3JECTII.THE PROPOSEBINtIAEIITCI;TSIN ALSOTHE DROUGHT" .... ...... ... .... ... ... ... .... ... ... ....
I HELP AIDTHE HEALTH G;"RILLAGE PROJECT WILL 


ACTICNIOFFICE AFHA-DI AREA, MAIIYOF WrOl HAVC SUFFERED ILLIIESES BECAUSE OF THE LACKV INFO AFEA-OT AFOR-O STA-Il IDCA-I PPIA-0l PDC-02 AAD-Cl OF POTABLE WATER. 

DSAG-02 FFP-03 CFr'-Al DRC-Li ES-01 AGRI-01 CIA-05 O -03 cENEFI CIARIE- THE OLGEFIC IA VIL CIE( RJAL FAmIL IES 

COM-02 0CE-0 HEW-0 NSC-O5 OB-0 2 TR RFLO-CI IN TIle Uh ARABIC FROjE AREA,, WHO WILL RECEI E A SAFE ANDY-I9 , 


AST-0l /073 01 DEPENIADLE DRINi,G v4TER S YPLY ATIP; THE SEEO FORA? OIA 


----..------------------ .------------ ..-------.-------------.... 
 SEAS OIAL ABCR PlU RATIC!, (1A4 L ING E TO DEVOTE MORE 

INFO OCT-0l /036 W TIME TO R[-AFFOESTAIIAj ACTIVI II , THLRS.Y HELPING TO 

S311534 IIC3141 /34 REGENERATE THE LAND AD IMfROVE TiEIR TACARD CF LIVING. OF THE 

P 110649Z JUL 01 ESTIIATED 500, O1 INIrEITAIC IIIThE PROjECT AREA, ROUGH 

FM AMEMEASSY hHARTOHU CALCULATIOlS ARE THAI OVER 150, 000 VILL BENEFIT FROM THiS 

TO SECSTATE WA:HC PRIORITY 12E3 PROJECT. 

UIICLASSECTION I OF A KHARTOUM 6143
 

AIDAC- j 'b 
(.0.1'UO5: N/A . "
 

SRBJ: 1974 AFROLUGHT FUADING FOR SUDN11 

BEE: LA)STATE112750 5430 - (ElKHARTOUM ' e / 
I. MISSION HAS RECEIVED PROPOSAL FROM PVO CARE, FOR UTILIZATION
 

OF SUBJECT FULES' PEA,REFTEL A.
 

2. SUM'ARY OF PROPOSAL FOLLOWS:
 

PUPOAE- THIS FR:JECI VILL PROVIDE POTACLE WATER TO SMALL / j. f 
FARMERS IN NARTH OC,.CAN PR O'/ICE,THE PROJECT WILL A.SIST IN 1 i-


COU I(RI' T [ "TEC CF ICATIC'; FROMRLTIOVER- IA 

7

RT SESTI ES MG 


0GOPPING, C4E!CADIGO INARIASIIIC Ci1ANDS FAR FIED, Aid I
 

EXACEFOATED EY THE SE,; E CR5'J"CkTOF 197-19 7. 7 1I? CROIRDN1TIC4 
 i
 

AftihN IR NL'U0;,.N
wllI A GoI, S SUOANO-S A LIAN ORGAN TION INSO) > 

PROGRAM TO REL-AiF 01-'E THE AAGIA SENKA LTEST ACT' ARAD I) L/T,
 
I~SFOilVILL FAG. I'; FATtE WA,'TERFR SHALL FARR IN 7K 
 '
 

AREA, THiERE Y I NEA SI IATHE CHA S E C SSES:OF IHE GOS/UN / -


FFOGRAI, AND ENHANCINA ITS IIPACT,.
 

BAEKGROUNC- CUM ARBIC, EUCE B1HE A SCIA SENEGALIREE,
 

HAS LOGSiEFEN A SuRGE CF FCREI Ci EX;,'5 ARNINGO FOR THE SUDN,
 

AND A SOURCE EF AhDITIA'AL ISELL FR SHENAL FARMER IN
 

N OR OARA FRVI;,^K. I E[A:.UD ESE;TIFICATIC%"! , 95s.',MC9,,
 

HOWEVER, HAS ERCU' T , REDUCTION IN(1T.E ,1 [ OF THE ACA,. ,
 

SENEGAL FORSIT, 'CEVEATI
AND A CES CF [AIYOtEE C I ACAA.
 

TO THE FARPERS. A REDUSTIEN IN CROP YIELDS HAS NECESSITAIED
 

THE CLEARHING OF tORE FOEST LAND FR THC GROISA CF FOOD CROPS. A
 

LACK OF POTATLE WATER CURING THE CRY SC.SAY FURCESLMANI FARERS
 

10 MIGRATE, THEREf LEA/ISG THE GU ARAIC TREES U'TAPFED, AND
 

SEEDLIhGS UNIFTLA. THE GOS, SUPPORTED Ff LIISO,PAS RECENTLY
 

INITIAlTED A THREE HEAR FROR:: TO FFSTCCR FART OF THE ACCACIA
 

SENEGAL I'LT, THRUI) TME FROJI.iC\i CR (iURAERIES, IMPROVES
 

SEEDSASS SECCLI:INS, SERVICES:.rC/ GOEVEA,
ANDCEXTENSIOAN THE
 
AESENCE CA A PEAR-ACID SUPML OF SAF CFRI IIA W'TR IS
 

ASERICUS HAiC!CGAPTO THE SACESS OF THIS ACV/RTIYINS, CARE,
 
IN CONJL!CIION WITH THE RURAL WATER CCEPCRTATIFN (RWC) OF"
 

THE WESTERN REGION, PLANS TO HEIP.
 

AMEL IORATE THE 'ITUAT iAtlTY SEFPLyIH, POTALE WATER FROM DEEP
 
" 


BSOREHOLES TO THE AURAL I HALITANT: C ITHEAREA. THIS UCWILL RCA/CE 

BOTH THE TIMLt P CETAINILA, WATER AND TrE GAST CF PURCHASING - 4
 
!T, AND WILL ALLCg THE FARMERSTO F'rAlf IIN THE qEGlC:iTHROUG40UT
 

RELATION OF TIlEi'I/JECT TO AID CAUNTAY STRAIEGY (1 '
 

THE PROPSED PROJECT IS CH't/STINT WITH THE CRR[iK /
 
U.S. ASS ISTANCE STRATECY AS SET FARTH IN THE FY 1533 CES.

t
WITH POTAl VAfTR, SMAtL FARIFRS WILL EE AULL TO NREMAIN IN ,vLv Lt
 

THE D UJGHT-AFIfECED ,R;A YE-',-A , AIDD WILL ELABLE TO L/, .
 

INCPEASE THEI R PRODUCT ICYO -A AINCIPALAND I PR GOAL OF AIO/S 

CURRENTSTRATE GY. THE INCRS :[ D CEE IGi C'SHANL, 10 LE EARNED
 
FROM E.PAIIDED SUDANESE ERPOIS I A ;T WIlt YELP TO ,
ARAEIC ) 

ALLEVIATE IHE COUNTR' EALAIICE OF PAYM1ENTSCRISIS- 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 noon
12 (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 (USAID) Kadugli 9:00AM
 

11/15 Kadugli II:30AO, (UNICEF) Khartoum 1:00PM
 

11/27 Khartoum 6:15AM MEA 375 
 Beirut 11:00AM
 

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

11/28 Athens 10:45AM TWA 84] New York 4:45PM
 

(JFK)
 

1/06 Debriefing in Arlington, Virginia (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 1:45PM
 

11/16 Left Khartoum for Kuala Lumpur, Malaysia
 

-105



APPENDIX C
 

PERSONS CONTACTED IN SUDAN
 

USAID Mission/Sudan
 

Dr. Mary Ann Micka 

Ms. Joyce Turk
 
Mr. Lynn Sheldon 

Ms. Michele Foster 


Mr. Steve Mintz 

Mr. Jerry Weaver
Mr. Gary Leinen
 
Mr. Art Mudge 

Mr. David M. Bess 

Dr. John J. Gaudet 

Mr. Bob McCandliss 


Ministry of Health, GOS
 

Dr. Kabbashi 

Dr. Ali el Biely 

Dr. Ahmed Mohd. 
Ahmed 

Alaba 


Dr. Heider 


Dr. Magda Mohd. 
Ahmed 


Ali
 
Dr. Mohmad Baroudi 

Dr. Pamina 

Dr. Abbas H. Nasr 


Dr. Al Hanid 

Mr. Tom Ateka 

Mr. Mike Lauya 

Dr. Abbas Bashr 


Dr. Fareed 


Health Officer
 

Engineer
 
Assistant Projec:
 

Design Office
 
Project Design Oi.icer
 
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, El Obeid
 

United Nations Development Programme
 

Mr. Dragoslav Zdravkovic 
 Deputy Resident
 

Representative
Mr. 
Raouf Gabal Eldin 
 Assistant Resident
 

Representative
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WHO, Sudan
 

Dr. F. Khan 

Dr. Nabil S. Al Tawil 

Dr. Jean-Marc J. Olive 

Dr. Singh 


University of Khartoum
 

Prof. El Tom 


Dr. Asim I. el Moghraby 


Dr. Douglas Johnson 


Dr. Yagoub Abdulla 

Mohamed
 

Dr. El Arifi 


UNICEF
 

Mr. Thomas McDermott 

Mr. Leif A. Rosenhal 


Mr. P. Balasubramanian 

Mr. Gianni Baciego 


WHO Resident Representative
 
WHO Senior Advisor
 
Medical Officer, EPI
 
Representative, Juba Office
 

Social and Preventive
 

Medicine
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