
Evaluation Report 
of 

North and South Kordefan 
Water Sanitation and !Health 

Education Projects 

for 
Govemment of Sudan 

and 
UNICEF 

Khartoum/Suda.n 
December 1989 



0\JrLINE OF DRAFT REP.ORT 

,!~Q_le o~ fontent:s 
• 

1.0 IDtroduction 

1.1 
1.2 
1.3 
1. 3. 1 

1. 3. 2 

1.4 

scope and nature of task 
o·ojective of Evaluation 
Plan of work and field visit 
Programme for WES E:valuation Team 
in North Kordofa~ 
Kadugli Water and Environmental Sanitation 
Project Programme for Evaluation Team 
D<:~.ta Collection Procedures 

2.0 Background 

2. 1. 1 
2. 1. 2 
2. 1. 3 
2. 1. 4 

2.2 
2. 2. 1 
2. 2. 2 
2. 2. 3 

2. 3 

Population o! Sudan 
Population of Kordof~.n 
Climate of Sudan 
Family Life in Rural Kordofan 

Health and Nutritional Status 
The P.:ealth System in Sud:::tn 
Patterns of Disea$es in Sudan 
Remarks on N'Lltritiona1 Status ot the 
Population of Sudan 

Availabili ty of Water in St.ldan and Kordefan 

3.0 Governaent Water and Health Strategy Guideline$ 

3.1 
3.2 

3.3 
3.4 

A Review of Past Strategies and Policies 
Water supply and Sanitation cove!"age and 
.,Investments 
Objectives, St~ategies and policies 
Conclusion 

4.0 Technical Aspects 

4.1 
4. 1. 1 
4 .1. 2 

4.1.2.1 
4.1.2.2 

4. 2 
4.2.1 
4. 2. 2 

Overview of water S\1pp1y in S\.\dan 
Kordefan Ba~V.ground 
UNICEF Water Sc.nitation a.nd Health Education 
Project 
Progr~ur.me Re-Orientation 
Borehole Drilling and Site Selection 

Water Avail?.bility and Qualilty 
Water F'.esources 
Geological Setting 

- 1 -



4.2.3 
4.2.4-

4.3 
4 • ,:. • 1 
4-.3.2 
4-.3.3 
4. 3. 4 
4. ~. 5 

4.4 
4 '4. 1 
4.4.2 

4.5 
4.5.1 
4-.5.2 
4.5.3 

4.6 
4.7 
4.8 

Water Basins: 
Wa'te!' Quality 

~~illing Operation 
Barehole D~illing 
Well Const~uction 
Low Cast Borehole Desi~n 
Well Development 
Platform Construction and Handpump Installation 

Hc.ndp\lmps 
Handpump Selection 
Local Manufacturing of Handpump ?otentials 

Maintenance of Handpumps 
North }(ordofan 
South Kordefan 
Constrains and Maintenance Problems 

Performance 
Transport and Equipment 
Project Management 

5.0 Sanitation and Health ~ducation 

5.1 
5.2 

5. 2. 1 
5.2.2 
5.2.3 
5. 2. 4 

5. 2. 5 

5.2.6 
5.2.7 
5.2.8 
5.2.9 

History of the Programme 
Methodologies used and Appropriateness -
Environmental Sanitation 
Latrine Design 
Proced\lre of hausehold latrine construction 
Hausehold Latrine Promotion 
Guinea Worm 
-~eal~th Educq_ti~D 
Fencing of handpumps and disposal of waste 
water and animal faeces 
Content and Procedure 
Institutional set-up 
Performanc-e 
Cost and Cost-sharing 

6.0 Linkages of UNICEF-assisted Water SUpply, Sanitation 
and Health Education Project (WES) witQ Other Child 
Survival and Development Activities 

6. 1 
6.2 
6.2.1 
6.2.2 
6. 2. 3 

6.3 
13.3.1 
6.3.2 
6.~.3 

Introduction 
Activities in South Kordofan Project 
Eealth Activities 
Education Activities 
Agricultural Activities 

Activities in North Kordefan Project 
~ealt~ Activities 
Education~l Activities 
Agricultural Activities 

-· 2 -



6.4 Conclusion 

6.5 Monitaring 

7.0 Environmentaland Socio-economic Impact 

7. 1 
7.2 
7.3 
7.4 

Introduction 
Water Programme 
Sanitation and Health Education 
conclusion 

8.0 Sustainability 

8.1 
8.2 
8.3 
8.4 

Definition 
Provision of Water Supply 
Provision of Sanitation 
Community Mobilization 

9.0 Cast Effectiveness 

9. 1 
9.2 
9.3 
9.4 
9.5 
9.6 
9.7 
9.8 
9.9 
9. 10 

Equipment 
Bonus System 
Personnel 
Planning 
Standardization 
Design and Construction Specification 
"Critical Mass 01 

Drilling Operation 
Hausehold VIP Latrine 
School VIP Latrine 

10.0 Conclusions and Recommendations 

10.1 
10. l.l 
10.1.2 
!0. 1. 3 

10.2 

10.3 

Appendixes 

1 
2 
3 
4 
5 
6 

Conch\sions 
Water Supply 
Sanitation and Health Education 
Linkages and environmental Impact 

Recomme:ndations 

Timetable 

L)st of Resource Persans 
List of background documents 
Transport B.nd Equiprnent 
Water Quality Standardiz~tion 
List of Figures 
List of Abbreviations 

- 3 -



PREFACE 

This Repo~t consolidötes ~nd pr~sents the findings 
and recommendations of the evaluation assessment of 
t he UN ICE::F assi sted Water Supp 1 y. SC!lni tati on end 
Heah:h Educo!ltion Projeot. The mission was carr-ied 
out in the Sudan from November 15- December 5,1889 
by the f6llowing members: 

Dr. Mohammed El Hadi Abu Sin 
University of Khartoum 
Team Leoder 

Mr. M. (Mike) A. Murtada 
Canadian UNlCEF Garnmittee 

Dr. Ulrich Oltersdorf 
University of Glassen (FRG) 
German UNICEF Committee 

Mr. Hans Spruijt 
UNICEF Head Office Representative 

Dr. Omer Abdel Salam 
Ministry of Finance and Economic Planning 
Sude!!in 

The. miss:ion 's terms of reference are given 
Introduction. In the Sudan, the missionwas 
in its official contacts by: 

in the 
guided 

Mr. Themas Ekv~ll, 

Chief WES Section 
UNICEF Sudan 

During the fieldwork, and also 
briefing/Qebriefing, with the 

dwring the 

Authorities and UNICE:F in Khartoum, 
and Kadugli. The mission received 
appreciated support and cooperation 
Kordefan by: 

Mr. Hamid Hassan, 
Direct:or NRWC 
El Obeid 

Mr. Willern Heijstek 
WES Coordinator 
E1 Obeid 

Mr. Youssif Adam 
Executive Manager, NRWC 
El Obeid 
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Mr. Mansour Nassir 
Executive Manager, NRWC S.K. 
Kaciugli 

Mr. Mohammed El Fatih Youssif 
WES Coordinator 
Kadugli 

The miss"lon made a 10~day field trip to Kordofan, 
and conducted field survey, supplemented by 
di:scussions with the loeal authorities, and with 
the various staff members of National Rura1 Water 
Corporotion {NRWC), ~nd UNICEF Project Coordinators 
and staff members, Minü;;try of P1anning, Minist-ry 
of Heelth and several villages and rural councils 
in North and South Kordofan. lhe mission itinerary 
is given in the lntroduction , and the name of the 
organizations and officia1s contacted are 1isted in 
an appendix (1). 

lhe mission's draft Report was presented to 
Ministry of Finance and Economic Planning (MFEP) 
and UNICEF Khartoum on December 03, 1989. The 
miss1on's final Report was presented, after 
incorporating the recommendations and directions 
of the MFEP. NRWC and UNICEF, on December 4, 19B9. 

The secretarial and typing work of the report was 
carried out by Ms. Shadia Karnil Rezeig and 
Mrs. F1orence Olebe. Without their extensive 
effort and patience in the drafting and comp1etion 
of the report would not have been possib1e. 
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INTRODUCTION 

Within the broad fra~e of UNICEF Master Plan of Operation and 
Plan of Action 1987-1991 and Plan of Action, 1988, 1989 for 
N.a.s. Kordof~H"1 (see literature cited) the purpese and scope 
of th1s document could need to be visualized. The scope of 
t:his document should also be viewed in the time frame (3 
weeks) made available to complete the task of the mission in 
assessing the performance of the WES. 

Accordingly 
to give a 
interlinked 

the purpese of 
comprehensive 
activities of: 

the document and its obJective, is 
.;~nd to date evaluation of WES 

- Borehole drilling, hand pump installation and maintenance 

- Latrine construction 

Health ed1Jcation 

Fig (1) shows the location of WES in Sudan - (Kordofan Region, 
North and South Kordefan with provincial headqu~rters of E1 
Obeid and Kadugli. 

Although t he effort in t hi 5 task is extended whenever 
possib1e into the start of the project to get the necessary 
depth of experience, yet emphasis will be made on the last 
three years spelled out in the term of referenc::e of the 
mission. 

The scope of the task is to provide a comprehensive 
assessment of the WES performance .,long the themes and 
chapters of this document. Inspite of the satisfac::t:ory 
arganizatian & logistic pravided by UNICEF-Khartoum, t:he time 
fra~e was the mai~ limitations to attain the fu11 aspiration 
of the team. 

Bearing in mind the time Trame the team addressed itself to 
the set abjectives in the term of reference to the best of 
its ability. This was made possible by the programme of 
meetings in Khartoum and project area supplemented by a 
carefully planned field ~urvey. 

The set objectives araund which this document is revo1ving are: 

a) Assess the p~ogress end performance of the project whic::h has 
concentrated exclusively on handpump instal1ation, viilage
level handpump maintenance, latrine constructian health 
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eOucation and th~ linkage of thes~ actiyities to the control 
of diarrhoeal diseases since 1988 in order to establish the 
suit:abi 1 ity and re1evance of this strategy for expansion in 
other areas which are hydrogeological1y similar. 

b) Evaluate project achievements vis-a-vis the programme's 
general and specifie objectives as spelt out in the Plan of 
Operations. 

c) 

d) 

Document the performance 
resource document for 
implementation. 

of the project to-date to serve as a 
future programme development and 

Identify specific project features (equipment, 
personnel, monitaring system. etc.) which have 
hindered the realization of project objectives. 

maintenance, 
advanced or 

e) Eva1uate the envi'ronmental impacked of the project based on 
the study report prepared by the University of Khartoum. 

f) Recommend improvements in the project mix to maximize 
achievern~nt:s, with specific emphas1s on developing 
institutional capacity building and sustainable support 
networks for community mobi1iz'ation and water system 
maintenance. 

g) Review the cost effectiveness of the programme. 

To meet these objectives the following plan of work and procedure 
is formulat:ed! 

Fie1d visits were arranged for 9 of 21 days of the 
evaluation. Field programme of visits in the fie1d was 
arranged by both El Obeid and Kadugl i. The programme ....,as 
examined, revise:d and amended by the team to suit the 
purpose. The programmes. presented below have given the team 
a satisfactory opportunity to cover all activities of the 
project in the two areas of operation. 

Logistics and organization provided by UNICEF-Khartoum have 
enabled the team to perform the study progr~mme set below and 
field survey to the best of the team satisfaction in the 
process of data collection, observation and inspection of 
activities in all stag~s. 
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Upon the arrival of the four evaluators. a courtesy call was 
made to the Governor, accompanied by the Commissioner of 
North Kor"dofan. round 11.00 a.m. The rest of the day the 
team will discussions with the following 
departments/organisations: 

NRWC-on~ big meeting, followed by individual meetings 
with NRWC staff: 
First Executive Officer El Obeid district 
Ministry of Health- Meeting with the Region~l Public 
Health Officerand his staff: 
Regional MFEP and EEC (financing of latrine construction) 
Youth training Center; 
Kordefan Radio; 

J .. ~_ . .J.(q y e m b e r 

06:30 visit to Temed, Kalda and the tree nursery; 
09;00 breakfast; 
10:30 departure for Abu Haraz; 
12:00 meeting with Rural Council Administration Officer and 

visit Abu Haraz town to; 
14:00 departure for Abu Zabad; 
17:30 arrival Abu Zabad; 

07:30 meeting with Rural Council Administrative Officer of 
Abu Zabad; 

09;00 breakfast; 
10:00 field visits to Abu Galeb. Bakhit Gembu, Abu Ngeza, El 

Bakri. El Bentu; 
14:30 return to El Obeid; 
18:30 arrival El~Obeid 

06:30 visit to the drilling team operating in Sheikan; 
08:30 breakfast; 
10:00 departure to Rahad district. with a stop an the way in 

Aradeba and passing through Nauwa Tabaldia and 
Assobri; 

12:30 arrival in Rahad district and meeting with Rural 
Council Administrative Officer: 

14:30 

1 8: 3 0 

return to El Obeid with stops an the way in El 
and Wad El Bakri and passing through Rigele, 
and Tendelti; 
arriva1 El Obeid; 

- 10 -
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This last day in North Kordefan had been used for further 
contacts ~nd meetings that could not be completed an the 
first day, yisits t:o the workshop and the warehause and a 

wrap-up meeting; 

8:00 departure for Kadugli< 

1 . 3. 2 MP~t3!..! ."!A.I~~--A.~-~ ... !;.~.l!..!BQJ:-1.!1."-~.IA.h §A.~.UA.IJ9N ... P.8.9J ~S:.I 
PBQ(3 ~A.!1,.,E • .E9.R .... ~YA..~.V.A.I.!.Q~ •• II":6!1 

(23RD-27TH NOVEMBER 1989) 

Thursday 23rd November 1989 

.1.§ . .!; ...... -P.~.:t. 

8;00 Departure from El Obeid 

a) VIP latrine construction (Awlad Musa) 
b) Handpump performance 

a) Meeting with the officer of the rural council 
at the council building 

b) Tour araund the h~ndpumps in the town and the 
stares of the spare parts and tools. 
Oiscussions with the pump technicians. 

c) Visit to the base camp in Dubeibat. 

( i i i ) f..~ . .C.§ ho;::.Y.!L.YJ.JJ.~ . .9.~ 

o
b-

Training of 
Tour areund 
VIP latrine 

handpumps mechanics. 
the town for Sanitation 

constructions. 
and 

c- Discussion of Sanitation, Health Edue<!ltion + 
latrina constructions. 

c ; v ) P~B..Q .. ~.r ..... Y.tJ..J.~.9.~ 
a- Drilling of boreholes 
b- Installation of handpumps 
c- Evening social gatherings. 
d- Discussion with the field teams. 
e- Wrap up session for day 1 (at the end 

of day 1 and early morning of day 2). 
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Friday 24th November 1989 
~n9_Q_§.Y. 
( V) .?.!:-!D.J.!:-! .. 15-~.:t~ .... Y .. i.Jl1!.9.§'. 

a) Integration with other organizations (NMRDP). 
b) Nurseries. 

(vi) 

a) Meeting with the rural council area Execwtive 
Officer 

b) Visit to slab manufacturoing site and stores 
of spare and tools-handpump technicians. 

c) Visit to or1e of Dil1ing area with good 
cover~ge of latrine-visit to some houses. 

d) Discussions an Health Educ. and Sanitation 
components and al1 softwares of the programme. 

e) Meeting with southern Kordefan Commissioner . 

. ?nsL ... ~.5.9 .. b.~-----·tt:L. .. R.i..l.J .. jDs 

Saturday 25th November 1989 

} .. r:.s! ...... Q .. ~.~ 
.~ .. CJ:.9~.)ii.J .. L.I2..~D. 

a) Drive from Dilling to Kadug1i (Dara village). 
b) Checking into the guest hause 
c) Visit to the project premises - main offices

Laboratory W/shop and storoes (discussion with 
section chiefs project management 

d) Meeting with Ministry of Education (M.O.E) and 
Ministry of Health (M.O.H) and 
Nutritionrtment (integration with other 
government departments). (Social gathering). 

Sunday 26th November 1989 

.4.~.h..J?.~.~ 
J:S9. .. c;l~_9.J..:! .. ..lQ~.D. 

a) School latroine programme 
b) Health Education at schools 
c) Training of women as pump mechanics 
d) Maintenance set up in town (visit to one 

Administration committee). 
e) Visit tö Murta/Kulba sanitation and construction 

of VIP latr"ines 
f) Wrap-up session. 

Monday 27th November 1989 
.~.:!;.h ..... P.~,Y. 

Return to Khartoum 

- 12 -



Within the 
procedure 
steps: 

programme outlined 
of the evaluation 

above the, the team devised an 
which inelude briefly these 

Consultation of literature provided by UNICEF-Khartoum 
related to the mission Job. (see reference list). This was 
followed by exchange of ideas and discussions to deepen 
understanding of objectives and widen teams knowledge of the 
project components, system of work and the environmenta1 
setting of the project area. The meetings made in Khartoum 
with UNICEF-Khartoum, Min. of Planning, National Rural Water 
Cerparation (NWRC) was an integral part of this process. 

After that and before leaving to the field the team set a 
tentative plan of the expected report and each member was 
assigned to a special topic of focus within the integrated 
report accepted by the te~m to reflect the nature of the 
project objectives and ~ctivities. 

- The team has the advantage of being tagether for quite a lo~g 

time .snd this had been advantageaus in exch~r"lge of ideas, 
evaluation, past experience etc. This was observed also in 
the field visit. 

Field visit into specially selected vi1lages to provide a 
spectrum of ones with complete programme facil ities, partial 
facilities and no facilities at all. At eoch village, group 
interviews, individua1 hausehold interview resource persans 
interview p1us personal observations and recording of data 
etc was carried out. 

- The team was able to study all on~giving Operations of the 
project of drilling, installation and maintenance of 
hendpumps, VIPs etc. visits and interviews were also made to 
institutions affi1iated or cooperating with the proJect i.e. 
Nuba Mountains Rural Development project, Nutrition Oept. of 
Ministry of Heal~h etc. 

- A large number of resource persans were interviewed at the 
village level ineluding health committee members, Yillage 
he.;;lt:h workers. sheikhs of villages, Omdas et:c. plus 
government officia1s i.e. rural council executive officers, 
district officers, assistant regiona1 governor, south 
Kordefön pl"'öYince commissioner as wel1 as some offioia1s of 
relevant department in the region. A list of some of these 
p6rsons is shown in Appendix (1). 

- A wealth of dat~ was collected in raw form from the area 
particularly from the t:wo offices of UNICEF in El Obeid and 
Kbdugli. Such dat~ and that provided in Khartoum was sorted 
out, ohecked and recheoked against the set objectives of the 
mission. Then the tentative plan of the report was 
reconsidered by the tea.m a.nd approved in its fina1 form and 

- 13 -
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each membe~ is ~~~uest~d to fo~us on ~ specific 8spect whi1e 
certain chapters were left to be tre<!lted Jointly to ensure 
consistency and integration necessary for a report of this 
nature. UNICEF-Khartoum kindly provided chance of al1 
members of the team to be in one place to ensure convenient 
exchange ideas <';lt"'d information. Supporting services of 
typing, computer, photoco~ying etc. was also provided in 
quite acceptable level. 

This procedure has enab1ed the team to evaluate the following 
with a reasonable level of confidence; 

Hydrological, technical performance in water supply, 
sanitation/health education 

Project management and institutions cooperation and 
effectiveness 

Linkage with other child sul"'vival and deve1opment 
activities 

Environmental impact 

Sustainability 

Cast effectiveness 
Socio-economic impact 

Based an such task recommendations are made in the direction af 
improving the project performance and ensure sustainability local 
institutions and community participation as a safety valve for the 
project in the future. 

Inspite of the 
and individuals 
that have faced 
ones at"e; 

appreciated effort made by al 1 institutions 
there are some 1 imitations and constraints 
the team in the course of study. The main 

The duratio~ of time allotted for the team to complete 
a11 stages of the evaluation report. 

- The wealth of literature to be consulted and made use 
of in the short time availab1e 

Lack of proper1y ER.f.r.l.P. .. :i.J.S! .. c;L"J?.~.!"-~ ..... _]j.Q.!! data for the whole 
project. Good record of data is available, but fragmented 
and scattered in the different involved departments, and 
persons. 

It is worth mentioning that the organizing efficiency. 
UNICEf-Khartoum and branches in E1 Obeid and Kadugl i had 
substantially reduced the effect of such constraints. 
Accordingly the team feels that the findings .arrived at are 
quite good, origiMal, objective, valuable and provided the 
nece~sary documentation and substance to the report. 

- 14 -



2 • 1 . .e.~.r.-t:: .. :tD .. ~n.!; ...... f .. ~-t:.!.~ ...... ~E.~~ . .!; ..... ?~.!?.~.o. 

2 . 1 . 1 . P C?.P..~ . .1.!LS.i9..D. ... .9..f. .... §~.9..~.D. 

SUOAN'S 2.5 million square kilometers makes it Africe's lergest 
country. Except for highlands along the Red Sea. in western 
Darfur and eastern Equatoria, the country is a gently sloping 
plain st:retching more than 2.000 kms from south to north ancl a 
little less from its western border to the Red Sea (Fig. 1). 

5udan's peoples are very diverse. At independence in 1956, the 
only census to consider ethryic:: factors was carried out, ~o~hich 

identified 597 "tribes" in 19 ethnic groupings. These can be 
considered as four main categories. Arabs represented 39% of 
Sudan's popu1ation in 1956 of 10.263,000. Census figures of 1973 
and 1993 and a growth rate today of araund 2.8% a year suggest a 
mid-1985 population figure of 21.55 million. if the impact of 
famine is ignored. Nilotic:: and Bantu Negroid southerners make up 
approximately 20%, while 18% come from African Sudanic tribes and 
about 10% are Nubians. Sudan also has large numbers of refugees 
from neighboring nations. 
Sudan has a 1ow average density of population, at 21.3/sq mile. 
and half of its people live on the best 15% of the land. The 
movement to the towns and cities is acce1erating, from 8.3% 
living in urban areas in 1956 to probably 25% to 30% today. with 
up to two million living in the "three towns" of Kh~rtoum, 

Khartoum North and Omdurman. 8oth drought and war have brought a 
sharp increase in urban numbers within the last years. The 
population is young~ 9.75 million or 45.2% are aged 0-14 years. 
While there is a slight exc::ess of men to warnen in the total 
population, the ratio of male to fema1e varies widely in 
different areas because of the migration of men for work in urban 
areas and on agricultural schemes. About 70% of Sudanese live in 
rural areas, adopting a variety of strategies, from transhumans 
using camels in the dry north to cattle herding in the wet 
savannah and sedentar~ forming in the far south. to cope with the 
country's natural diversity. 

The Kordefan region is in central Sudan (Fig. 2) . The region is 
generally flat. except some locally hilly sand dunes especially 
in the northern parts. lt slopes gently from east to west from 
about 400-600m above sea level. The Nuba mountains in the 
southern part of the region acquire the highest altitude in the 
region reaching about 1500m above sea leve1. 

Kordofan shows mixture of tribes with Kabbabish Arab camel nomads 
in North Kordefan province and Baggara cattle nomads in South 
Kordefan where rainfall levels are higher, while settled Negroid 
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Nuba peop1e living in end araund the Nuba .mountains. The me~~in 
re1igion is Islam, though the Nuba and other tribes hold 
differing faiths. The largest South Kordefan towtl is Kadugli, 
from where a partially paved road runs 300kms north to El Obeid, 
t he reg i on' s l a rgest towf1, El Obei d h.!!d been undergoi ng a rapid 
increase in population even before the effects of the drought 
brought a sudden inf1ux. The region's popu1ation is 3,093,294 
density is 21.0/sq mile, infant mortölity medium to high, 
literacy was 34.3% male, 10.8% female, and school enrollment was 
set at 55.9% male önd 32.1% female. 
The population of North-Kordufan is according the latest censu$ 
in 1983 1.8 millions living within 36 rura1 councils (being about 
3000 villages?), those of South-Kordufan is 1.4 mi11ions living 
within 29 rural councils (being about 2000 villages?) 

From north to south of Sudan, cl imate varies from desert with 
almest no rain to semi-desert, dry and ~o~et savannah. and 
equatorial ~o~ith high rainfa11. The rainfall is concentrated in a 
wet season, which occurs between May and October in ~he far south 
and for a shorter period in the north, as dry air blowing across 
the north meets a very humid front from the south, Tot"l 
precipitation varies across the country from more than 1,200mm to 
almest zero, with 400mm-800mm falling in the central plain. The 
rainfall is extreme1y erratic over both time and distance, so 
even within a village two fields can receive very different 
amounts. Peak daytime temperatures in the north can reach 48C in 
June and 40C in December but st:ay ., little lower in the sol.Jth. 
where the humidity is much higher. Sand or dust storms 
~haboubs'' - are a hazard during the summer in the north. 
The cl imate in Kordefan is genera1 1y hat a1 1 the year araund. 
Rainfalls varies from 200mm/year in the north gradually to about 
SOOmm/year in the south of Kordofan. June-August are the wet_test 
months of the year a11d the temperature drops to about 30 C, but 
from December-February is the most dry period ~nd the temperature 
sometimes drops to even less than 20 C. 

2 · 1 · 4 · .E.~.m.i.l::t. ..... b .. if .. ~ ...... iD ..... E~.r.~ .. 1-.~9..r..9 .. 9..f~~D. 

Farming families usually have more than one p1ot of l~nd, partly 
beeause inheritance breaks up ownership into sma11er plots but 
also as a defense against the variability of the c1imate and to 
widen crop options. Their life is dependent - especially in the 
norther·n part of Sudan- an the aveilability of water and good 
soil. The soils of Sudan vary from sand and sandy loam in the 
north and west to heavy alluvial clay in the center, east and 
mid-south to literate tropical material in the far south. 
A wide range of grain varieties for use as seed is usua1ly 
available in local markets, and farmers will carefully select one 
or two whose characteristics are expected to suit the soil of 
each plot and the expected rainfall. The smal1 Yegetable garden 
close to the hause or hut is usually known as the ''Jubraka'' or 
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near farm and is cultivated and controlled .so1ely by the \lo'aman. 
The family will also have a sma11 plot close to the bed of the 
wadi on which will be planted hiQher yielding varieties of grain 
that need better soi 1 or a cash crop such as groundnuts. Since 
farmers cannot afford chemical herbicides, pesticides or 
fertilizers, they rely on arducus hand weeding and the use of 
plant pest and manure. Their own herds or those of nomads are 
6llowed to graze an the stubble af fields after the harvest, and 
the soil's fertility is maintained by rotating crops and allowing 
lang periods of fallow. 
The end of the dry season is often a time of hunger, with little 
money to spare, even for the seeds and tools to p1ant when the 
wet season begins. 
Within village life, there is usua11y a careful Separation of 
m~le and female ra1es, with warnen doing a majority of the werk. 
particularly the heavier or more repetitive tasks, such as 
grinding grain or weeding fields. Children are also expected to 
help, which may mean they never go tc school or soon drop out . 

Traditicnal agriculture is the rnain occupation for about S5% of 
the families living in Kordofan. Main products are livestock, 
m1llet, sorghum, groundnut, gum arabic. cotton, karkadeh and 
sesame. 0.8 millians (24%) af the population are r~omads, having 
herds af abaut 3 million cattle, sheep, goats snd oamels . 

The backbone of the primary health care system in Sudan is the 
cadre of community health workers, and by 1985, 5,000 community 
health workers had been trained, an impressive result, thaugh 
still short af the target. Would-be community health workers are 
selected by their own cammunity and sent to ~ttend training 
schoa1s for one year before returning to their home areas to 
start werk. Thirty four government health training seheals have 
an overall OUtput of sround 600 graduates per year. In what is a 
fundamental flQw in the entire primary health care system. by 
1985 only seven wpmen had been trained as community health 
workers. 

While community health workers were a new concept in Sudan, the 
government had been training village midwives since the 
pioneering work of two British sisters in 1920. They introduced 
the concept of giving il 1 iterate warnen tra1ning which was not 
intended to grant them entry into the tnedical elite but to 
involve them in the service of their own co'mmunity, something 
clearly appropriate for primary health care. 
When the community health worker returns after training, the 
villQge that chose him is expected ta bui1d a primary hea1th care 
unit, whieh may vary fram a small hut with 1ittle furniture to a 
clean, breezy twa room building. The adequacy of the primary 
health c~re, unit depends mainly on the commitment of the loeal 
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people. Nomadic primary health c;:,re workers ·are pt"ovided by their 
communitie~ with an anim~l -- camel, horse or donkey -- so they 
can travel with people. Supposed to be supported and supervised 
by the medical assistant and assistant health visitor who should 
be stationed in the nearest dispensary. The dispensary personnel 
are to be supervised and supported by the public health officer 
and the health visitor located in the nearest health center but 
in reality health personnel are concentrated in larger villages 
and towns leaving the rural health units unsupervised. 
The Ministry of Health estimates that one quarter of the rural 
population have access to a primary health worker. Even this low 
access rate may be an optimist.ic view of reality. A large 
proportion of the 25% ~ill have to wa1k 10 kilometers or more to 
the primary health care unit, many more wauld be 1ike1y to find 
that the unit had no drwgs and some wauld be absent collecting 
drugs or sa1ary. The lack of communications, paar roads, fuel 
shortages. inadequate training e~nd low budgets make management 
and supervision of the community health workers very weak. 
Unequal distribution of health fac11ities mean I"'Ur!ll people are 
1ess well served than those from urban areas and southern remain 
more neglected than their northern compatriots. 
Despite the adaptian of the concept af primary hea1th care, en 
unequal distribution of trained staff is repeated at every level 
of the health service. Highly qualified personnel are 
concentrated in Khartoum, ar have left the country for better pay 
overseas. According to the Ministry of Health. there were 2,330 
doctors in the cauntry in 1984, of whom 57% were in Khartoum and 
anather lB% were practicing in Central region. The ratio of 
doctors to population ranges from 1:350 in Khertoum to 1:80,000 
in t:he south. 

In the following the structure of the health Service in Sudan 
within regions is summarized; 

Level Staff 

Region Director ~eneral for 
heetlth services 

District Assistant director 
general for health 

Area Medical inspector 

Village 

Distriet medic~l assistant 
Health visitor 
Nurse 
Vi11age midwife 
Community health worker 
Vi11age m1dwife 

Faci1ity 

Regional hospital 

District hospital 

Rural hospital 

Disr::>ensary 
Dressing station 
Primary health care 
unit 

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

The Situation in the Kordefan regian regarding the health 
services and the health situation of the population is obviously 
very close to those described for the Sudan. In South Kordefan 
are according the information af the Medical Officer for South 
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Kordefan 7 wor"king hospitals (end two more ·e.re planned), one of 
those is a provincii!ll hospit:al (250 beds). 2 (;Ire district 
hospitals and 4 of them are rural hospitals (each 120 beds). In 
South-Kordofan are 14 health centers (two more are constructed 
but not yet in function). There (;Ire about 100 dispensariss and 
about 200 primary health units, but approximately 20% of them are 
closed, due to different cit"cumstances (lack of persone~l, civil 
war, etc.). 

SUDAN':; general pattern of disease and the high incidence rates 
are similar to those in other poor African countries. The basic 
cause is poverty with its associated inadequate food intake, 
low educational levels, laek of safe drinking water, poor 
erwi ronmenta l cond i t i ons and i nadequate haus i ng. Sud.,n has high 
rates of birth, disease and death, and the most dangerous time is 
the first year of life, followed by ch11dhood and women's 
childbearing years. Between ,973 and 1983, the life expectancy 
at birth of the average Sudanese was estimated to have risen from 
43 years to 48 ancl is expeeteO to have reach 49 years in 1985, 
which is poor. 

The infant mortality rate for the whole of Sudan -- the average 
number of deaths of chi1dren under one ye<!!r old out of every 
1,000 live births -- fell from 140 to 120 between the censuses of 
1973 ~nd 1983 is cl~ssified as very high. But the rate is 
believed to vary considerably across the country, with worst 
figures being found in poor rural areas and the lowest death 
r.,tes in the wealthier places like Kh<!i!rtoum and Central region. 
While comprehensive date are lacking, some surveys suggest a 
range of rates from 150/1,000 to 190/1.000. Sudan's child cleath 
rate -- the aver;:;.ge annual number of deaths out of every 1, 000 
children eged one to four -- is put at 21, almest half the 1963 
level of 40/1,000 but all of these rates are estim~tes b<!!sed an 
inadequate vita1 statistics. Information on maternal mortality 
is totally inedequate. Formal r"egistration of birth and death 
varies a great dea\ from one region to another and even were 
registers are maintained, collection and analysis of the 
information is sporadic. 

Easily prevented diseases are the major killef"S of children in 
Sudan, as across al 1 of Africa, and de.ath r~tes for al 1 disease 
are highest for children under two. Ministry of Health child 
death figures show 31.8/1,000 for 1/12 months. 35/1,000 for 13-24 
months and 5.4/1,000 fof" 25-48 months. which probably h1ghlight 
the impact of we~ning and malnutrition levels in combination with 
c:ommon infectious diseases. Although not well documented, 
p~tterns of diseasa show seasonal variations: in summer. the 
chances of infection and the effects of any disease are likely to 
be exacerbated by malnutrition, which lowers natural resistance. 
The hungriest time of t:he year in the subsistence farming 
c~lendar is during late summer, when last year's food stocks are 
depllö'lted and the new crop is still growing. Malaria carrying 

- 21 -



mosquitoes at"e f~r more common dur1ng and e·fter the wet seeson. 
Diarrhea is more preva1ent and more dangeraus in the summer, when 
surface water has been dep1eted and is genera11y high1y po11uted, 
and heat -- temperatures na reach 48C -- accelerates dehydration. 
Diarrhea, meas1es, pneumonia, malaria or unspecified "fever" 
cause 82% of the deaths among children under five years old. 
Others believe 40% of all deaths of children under five are 
associated with diarrhea, whi1e the Control of Diarrhoeal Oisease 
Department puts the figure for child deaths due to diarrhea at 
82,000 a year. The attacks of diarrhea per child and year vary 
between 3 to 9. 

Underdevelopment in Sudan clear1y has a negative impact, 
worsening or delaying improvements in infant mof"tality rates, 
nutrition levels, disease incidence, averege life spans, basic 
education and peop1e's abilities to survive uneided. 
As elsewhere, ''deve1opment'' or ''modernization" in Sudan can be ~ 

double-edged sword_ While education, for examp1e. has generally 
been a positive factor for women, increasing their understanding 
of health and nutritional isswes and thus improving their 
chi1dren's c::hance::; of a hea1thy 11fe. t:he growth of wage labor 
and urbanization has often meant rural women being 1eft with the 
family while men spend months or years away workin~-

An indication of decl ining nutrition standards in Sudan are the 
estimates for average daily per capita calorie intake. As a 
percentage of requirements, these show a fall from 10% in 1980 to 
90% in 1983. Diet varies across the country, with sedentary 
farmers in the north having a high carbohydrate. low protein diet 
of mi1let or sorghum eaten as a porridge with some vegetables but 
more limited meat supplies. The nomads of northern and westarn 
Sudan heve a diet higher in fats end proteins from milking their 
enimals, while southern Pl!:lstoralists, who is sloughter few 
animals for me~t. have far more fish- Settled southern farmers 
may grow maize or root crops, such as yams or cassava, and 
produce ~ ~ider range of vegetables. While Moslems will not eat 
park or meat that hap not been ritually killed, other food taboos 
vary from group to group, though they more often affect warnen and 
chilo:!rer.. 

The nutritional situation and the economy of Sudan relies almest 
entirely on agriculture, which produces up to 40% of gross 
national product, 90% af expert earnings and the majority of 
government revenues. making all planning dependent an an erratic 
climate and fluctuating world commodity prices. Almost all rural 
people depend directly on agriculture, as subsistence farmers:. 
migrant workers or traders, and almest a11 industry is based on 
agricultural products_ 
Arable land covers araund 160 million acres or 27% 
total area of 600 mi1lion acres, but only about 15% 

of Sudan's 
of arable 

land is farmed, whi1e another 160 million acres is natural 
pasture, which supported up to 55 million head of livestock in 
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the fin~1 years befo~e the loss~s of the recent drought. Dams on 
both the B1ue and While Niles h<!!ve been tJsed to increase the 
amount of river W~t~H"' utilized for irrigated agriculture. The 
major agr"icultural products produced in Sudan er"e COtton, 
sorghum, groundnuts. sesame, gum arabic, wheat, millet and sugar 
cane, of which the first five are main expol"'ts, while a wide 
range of vegetables a.nd fruits are grown. The main livestock 
reared and exported are cattle, sheep, goats and ca.mels. 
Poor land preparation can affect yields. but more important is 
Sudan's extremely erra.tie rainfa,l. which varies enormously over 
time end c=!ist<'5nce. Agricultural production per person and per 
acre in the traditional rainfed sector are low, whieh is a result 
of the subsistence strategy of minimizing risks rather than 
maximizing returns. Ceraals are the main subsistence crops: 
millet in drier are~s of light soil, with groundnuts and gum 
arabic as cash crops; sorghum in heavier soils with bettet" 
rainfall, adding sesame for cash income. 

Though surveys of reliable precision and methodology to assess 
the nutr1tiona1 status of the population in representative parts 
of the Sudan were not conducted until early 1986, there has been 
sufficient evidence from v~rious localized studies that 
malnutrition in many forms is widespread and severe. The 
Ministr"Y of Health, with USAID. has initiated a Nutrition 
Surveillance Project, in which a nationwide nutrition survey will 
be undertaken quarterly. Results of the first survey carried out 
in the six Northern regions during May-June 1986 showed that 12% 
of children under five years old had values below eo percent 
weight/height. 

The National Hea1th Programme (1977/78 - 1963/84) estimated that 
2.3 mill1on. i.e. approximate1y 50 percent of children under five 
years old, were suffering from some degree of malnutrition. 
Although protein-energy malnutrition is the most prevalent form, 
other forms of malnutrition caused by micro-nutrient deficiencies 
are also reported, including Vitamin A, iran, ~nd iodie 
defic:iencies. Maternal depletion and poor nutrition during 
pregn~ncy is also a priority nutrition problem. 
The last severa1 years have constituted particular1y perilous 
time for children, since the cycle of drought, famine and the 
civil war in the Sou~h has had a ma.Jor impact on the well-being 
of the child population. Many nutrition surveys were conducted 
by NGOs during the period of emergency relief in connection with 
food distribution. lhe baseline survey for the Joint Nutrition 
Support programme in the Red Sea Hills in Feb/March 1983 revealed 
that more than 80% of the children surveyed were malnourished. 
The UNICEF/DXFAM Joint nutrition survey in Kordefan showed that 
the percentage of children who were moderately or severely 
malnourished rase from 10.9% in February 198!:5 to 18.5% in 
May/June 1985. 
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Water sources in Sudan include rivers - seasonal and perennia1 
and their dams, surface ponds, small reservoi~s called "haffirs", 
hand and diesel powered boreholes end wells. In southern Sudan 
groundwater supplies are generally good, with 1ow use and good 
recharging. Because of the higher rainfall in the south, surface 
water and rivers are the main sources for people and enimals, 
which can often mean poor qua11ty, 1eading to disease. Urban 
water systems in the south are limited to main towns, such as 
Juba, W"u and Malaka1, and neither boreholes nor we11s are 
common. In northern Sudan the lower rainfall and higher 
population mean ground water supplies are usually poorer, with 
high use and low recharge. Particu1arly during the recent 
drought, the water table in many areas has been falling, forcing 
many people to walk further, dig deeper and spend langer drawing 
water. Northern Sudan makes great use of diesel-driven 
boreholes, the haffirs which collect season!ll run off. and deep 
will handpumps for both humans and animals. Conservation is 
generally poor and the higher temperatures means that muc:h 
potentially useful water is soon lost in evaporation. There are 
3.000 deep well handpumps: installad in Sudan, about 900 haffirs 
and at least 5,000 diesel driven boreholes, though !lnother 1,000 
boreholes are believed to have been drilled and 1eft capped 
because of dislocations between budget plans for dri11ing and the 
provision of pumps and tanks. The boreholes supply water yards 
where animals may be watered. Dug wells are usually found near 
seasonal water courses, and some have been carefully lined with 
bricks, stones or bones. The maJority of h~ffirs were dug in the 
eastern and centr<:ll clay plains to allow hum!::ln Settlements and 
given extra grazing for 1ivestock, but lack of attention end 
maintenance has a11owed many to s11t up, which lowers their 
capacity. Provision of any extra water in an are~ obviously 
shifts the balance between proovision and use, allowing more 
people and animals to live near the supply. Unless e~reful 
measures ere taken to conserve grazing, for example, or trees, 
extra water will always increase the r"isk of damaging the 
environment. which has happened in northern Sudan with spreading 
desertification ~round water points due to the extra pressure on 
the land from expanding Settlements and livestock herds. 
In areas wer"e the -1.ccess to water is difficult, t:he water is 
often supplied by businesses which employ men to delivero it usin9 
donkey-drawn carots fitted with two 200 litre barrels. 
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For the National Conference on 
10-13.0ct.1987) the availability 
following~ 

Rural Drinking 
for rural Watero 

Water (Khartoum. 
was estimated as 

~.9-~J. .L~ . .7. .... !!1S.!!! • which come froom the following Sources 

wateryards 139 Mcm 
hafirs 27 Mcm 
open wells 17 Mc·m 
handpumps 6 Mcm 
sand filters g Mcm (Mcm ; Million Cubic Meters) 

The per capita consumption in different regions of Sudan varies 
between 0.8 liters/day in Southeron Sudan and 4.4 liters'day in 
cet"'t r\;ll reg i Of"'; Kordefan reg i on f i guroes to 2. 7 1 i ters/day. There 
is a huge demand for more water. A minimum calculation comes to a 
figure oT 600 mill qm per year in Sudan. The international 
recommendations of 18-20 liters p.c. dai1y indicate a need which 
is 6times higher then the current supply. The demand is further 
increased by the fact that water is needed alS well for 1:1,nimals 
emd for other purposes (e.g. mud brick production). It is 
estimated that only about a third of the population of Sudan has 
access to safe water. 

The water resources of Kordefan were also presented in the above 
mentioned National Conference on Rural Drinking Water. 

There are superficial deposits at places of good annual 
p!"'eeipitation especially araund the slops of Jebels. Khors and 
Wadis. iheir water lasts until shortly after the rainy season. 
Ground-water is extracted from boreholes provided with mechanical 
units including diesel pumps, storage tanks and pipe delivery 
systems. Tha whole system i:;s Ol!llled "Watel"'yard". 

There are about 720 boreholes scattered all over the region in 
about 523 wateryards distributed as shown further below. 

The capacity of these wateryards if they would be run with 75% 
efficiency was found to be about 16 Mcm/ye~~. but due to lack of 
funds, spare parts, poor periodic maintenance, inadequate means 
of communication ,to report breakdowns. shortages of fuel and 
lubricants, failur·e of self-help progr<.'lmmes due to effects af 
drought and desertification and bad arganization llll these 
combined to result in complete deterioration of the existing 
wateryards ahd now about 35% of these wateryards need complete 
r•ehabilitation. 

The secend important water source in the region is surface water. 
Due to higher precipitation surface water acqui res greater 
importance in Southern Kordefan than in Northern Kordofan. 
In Northern Kordefan there are about 72 Hafirs with a total 
capacity of about 4 Mm3 while in Southern Kordefan there exist 
about 250 Hafirs with a total capacity of about 14 Mcm. 
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t!~~tt.~ ... §!?~!:::.gL.:!D.....~.Q r d Q.f.~---~~g i on.) .. 

COUNCIL SOREHOLE WATERYARDS HAFIRS & DAMS 

1 El Obeid 88 55 29 
2 En Nahud 193 1 3 1 7 
3 Umm Ruwaba 1 77 130 1 9 
4 Sodari 38 21 3 
5 Sa.ra 78 63 1 5 
6 Kadugli 1 8 16 41 
7 Rashad 23 1 8 102 
8 Dilling 1 5 1 1 52 

TOTAL 720 523 324 

This wa.ter is used for the human population <!ind their animals. 
who are listed be1ow. 

!::t~.!!!~.!:L.~.t;?.P.!-:.! .. l.~.:!Z .. !.9..D __ t:?f .... ~-f)~---·~-§!gj_g.!L .. Lß_?.). 

COUNCIL 

El Obeid 
En Nahud 
Um Ruwaba 
Sodari 
Bara 
Kadugli 
Rashad 
Dilling 
Fula Abyei 

N. Kordefan 

Cattle 
107649 

S. Kordefan 

C~ttle 
444912 

TOTAL POP 

316005 
486438 
374475 
405874 
245744 
352040 
352064 
291008 
393144 

Sheep 
624565 

URBAN 

140522 
43779 
44935 

4059 
12287 
45765 
42357 
26191 
47177 

Goat 
386833 

RURAL 

101122 
403744 
329538 
109585 
223627 
285152 
234889 
200796 
161189 

Goat 
471531 
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66361 
38915 

292228 
9830 

21122 
107818 

64022 
184778 

Camel 
187051 

Ca mal 
26955 

TOTAL 

3216790 
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J 

According to an 
if they were run 

estimations avail~ble w~t~r souroes oap~c1t1es 
with 55% efficiency are as follows; 

1 . w. yards 1 4 Mcm 
2 . Hafirs 1 0 Mcm 
3. UNICEF Handpump wells 3. 5 Mcm 

Total 27.5 Mcm 

Human pop. oonsumption/year 1 3 Mcm 
Animal pop. eonsumption/year 22 Mcm 

Total 35 Mcm 

Deficit 27.5 - 35 = -7.5 Mcm/year 

2. 4. Ib.1!L.hi§J~su::Y~.s)_j __ J;,,b,~~Jd!iLQ .. I;~f~-=-·~·§.2.i.e.~-~sL~~-t;.? r._.§.~.P..RJ.Y .. •
§..~o..:Lt§.t; C?.D ..... ~o.9 ..... !:i~~-lt .. tL .. ~.9..Y. .. 9.~t.:\.9_rJ ... ..f.t:QJ.~~ t e. .. _(.!1.~ .. ~,.1 ... 5n ..... §.~Q.~n 

UNICEF's 
in 1975 
Sudan. 
Region. 
Sa hr El 
as it's 

involvement in water and sanitation in the Sudan began 
whan a hand pump progr<!mme was pl'!nned for southern 
Implementation began in 1976 with dri11ing in Equatoria 

However, in mid i 977 the programme area was moved to 
Ghazal Region with Wau town, the capital of the Region. 
base. 

A seeend programme was started in South Kordefan province in late 
1978. Programme activities included: the exploitation of ground 
water by borehole drilling and handpump installations; the 
improvement of surface water sources. including rectification of 
'hafirs' (man made reservoirs) of 5,000 to 50.000 cubic meter 
capacity; and construction of treatment plants adjacent to those 
'.h~.f_:Lt .. e.' serving significant populations. 

A three-pronged approach consisting of the provision of potable 
water, sanitation and health education so as to maximize the 
hea1th impact was introduced in 1979. They dicl not attain 
sufficient integra"tion with the programme to have the desired 
effect in red~eing water borne diseases. 

• !:'!.~.fJ .. C'.§. • power pumps. dug-well s. water treetment pl ants and sma1 1 
earth dams were added to the programme in the e~rly 1980's. This 
was undertaken in response to the government 's preference for 
these technologies eompared to the uncertainty with the newly 
introdyced hand pump technology. At the same time these 
activities were geographically dispersed in response to politica1 
pressure to spread development assistance over a wider 
constituency. UNICEF's 1 imited resources were therefore spread 
over large geographical ere<::~s of this vast country which 
consequently diluted the assi~tance. 
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Commurdty participation in. and responsibility for. hand pump 
mgintenance was inc1uded in 1983 in the programme. By 1983. 
there were sufficient pumps installed for the NRWC to see cleorly 
that breakdowns were a major problem. This has been increasingly 
stressed ever since. Despite thls community emphasis. many pumps 
were still maintained by the NRWC. 

In response to ths warst drought and famine in a century that hit 
Sudan in early 1984, UNICEF extended its h(::lhd pump programme to 
the Red Sea Provinoe. This programme inoluded construotion cf a 
dam for •water harvesting''. However, in 1987, the handpump 
programmewas closed down due to high ground water salinity. The 
programme is presently rehabilitating dug-wells. a more 
appropriate solution for the supply of water for the population 
of Red Sea Province. 

Latein 1984, UNICEF diverted drilling rigs to El Obeid, Nol"th 
Kordefan Province, to alleviate the severe water shortage 
resu1ting from the inf1ux of people fleeing the drought. These 
displaced people put strain on the water supply of El Obeid to~n. 
An emergency programme was integrated into the regular NRWC 
programme for North Kordofan Province. 

By the mid-1980's the programme was technically diversified and 
geographically dispersed. Logistic de1ay problems with technical 
specifications for equipment, procurement of mo!lterials. and 
technical supervision emerged. Programme manageme~t difficulties 
also came to the fore. During this period a wide variety of 
makes and models of vehicles and other equipment wef"'a prooul"ed 
by, or donated to the programme which resulted in maintenance and 
rep<!!ir bottlenecks. As the vehicles aged the programme had to 
purehass spares for all the different vehicles l"esulting in over 
stocking of spare parts. This tied up a c::onsiderable amount of 
capital leaving the overall programme with insufficient 
liquidity. Even different types of handpumps were installed. 

The full impact of working in too larQe a geographical area. 
employing too many different technologiss and having a variety of 
equipment was finally realized in 1987. The progr~mme was 
redesigned that: year l.t:o reduce geograph"'o dispersal and to 
conr;;:~ntrate on bare holes with hand pumps, letrines and health 
educati on. • !:L~J..:i.r: • construct ion. power pumps. embankments i!!lnd 
treatment plants were found to be expensive and impractical to 
maintain. Transport and equipment were standardized in the 1987-
91 programme with the full support of NRWC. 

However, the maJor enduring problern in these early years was 
inadequate government commitment to hand pump technology. Wh1le 
there are a number of crucial factors influencing the success of 
the low cost approach to water and sanitation, the first and 
possibly most important is government commitment. While donors 
have supported water programmes that have resulted in an 
estimated 5000 hand pump installations throughout the country the 
government has only recently expressed serious interest in hand 
pumps. 
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Over the past decade the NRWC has h!id to devote most of thei I" 
limited resources to an endless rehabilitation programme of 
eomparatively high technology rural water supplies. As early aa 
1930, but accelerating in the 1950s and 1960s, over 3,500 water 
yards were constructed consisting of deep bore-holes fitted with 
power pumps, elevated tanks and reticulation. 
Up to 1986, UNICEF concentrated its WES (~ater and environmental 
sanit:ation) support to NRWC activities in Kordofan, Red Sea 
Hil1s, Bahr El Ghazal and Western Equatori~. It reflected ~ 

streng commitment to drilling in as many communities as possible 
and frequently in remote rural areas. Concentration in form of 
standardization of the equipment (drill rigs, trucks i!!!lnd 
handpwmp) was also achieved. In mid-1987, when rural El Obeid 
district age~in faced a serious water shortl!lge caused by a 
localized drought, UNICEF ernergency ho!!!nd pump programme. 
Between September and Oecember 1987, 286 hand pumps were 
installad within easy reach of the Kordefan Regional capital, El 
Obeid. For the first time handpump technology achieved a high1y 
visible ~rofile. Ih the space of just 3 months over 50,000 
vi11agers were provided with clean water. The speed with which 
the programme was irnplemented and the "saturation" effect 
resulted in a dramatic increase in the popularity of hand pumps. 
A11 the neighbors in adJacent areas began C1amoring for hand 
pumps. This sudden rise in hand pump popularity helped to 
convince senior government officials and politicians alike that 
handpumps were indeed a good form of water supply. It was also 
pos5ible to 5how the5e same senior officials, politicians and 
donors the viability of hand pumps because of easy ''show ~nd 
tell" advocacy. This advocacy has been made easier since both 
BBC and Sudan I.V. madedocumentariss of villages which have the 
proper concent rat i an of hand pumps, hausehe 1 d 1 atr i nes. acti ve 
health committees and trained local Villagers for maintenance and 
repairs. 

2 . s 9.~.~-s.r:.i..!?-''i9.o._ . .!?..L!:h~ ..•. ~.l!.J.:.!:.!!.D.1: •• 9l'l • .!.~ E.f_-::..~_<§._i s.J:.!'Ji. __ !:!;.J:~.r:. 
9.Y.P. . .P.J.Y..~-.-~~-~~L~.j;JE.D.-..... §...1!.9. ..... .Jj.~~.J.ih~J,P L!.f:~~U.9.f.l __ .E.C.Q.l.äs.t.§ 
f!ct.~§..1. ... _j_IJ.....lS!?..r..9 o -t.~.o.L$.!:!. d ~n.. 

The UNrCEF off'ic::e in Khartoum in c;:ollabor<!!tion with the 
government of the Su~an plans their different projects. The 
projects, which are carr'ied out by appropriate governmental 
institutions and assisted by UNICEF • are outl ined in the Master 
Plan of Operation. The current one is the "Child Surviva1 
Programme in the Sudan 1987-1991" 

The WES is one part of it and it is carried out in collaboration 
with the National Water Cerparation and the Directorate of Rural 
Water Development (NRWC). Their are 4 major projects, beside 
those t~o described here in South and North Kordofan, those in 
Bahr el Ghazal/We$tern Equatoria and in the Red See Region. 
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The South Kordofen WES-project göins from the long lasting 
exp~~iences slnce simi1ar proJect octivitieS ere going on sinoe 
1977 _ The Head Office of the project is in Kadugl i, ~ll 

facilities (office, workshöp, Store, laboratory) are within the 
NRWC. All the WES-staff are Sudanese citizen, except one Kenyan. 
The organization of the staff is shown in .::~n organagram (ref. 
Fig. 3). 

The estimated costs for the 5-year period of the project are US$ 
9.094.400. which will be finonced by UNICEF (US$ 7.176.400) and 
Sudan Government (US$ 918.000). The UNICEFfunds for the years 
1987-1989 coming from the following resources; 

General Resources 
CUC/CIDA (Canada) 
German Committee for UNICEF 
Saudl Arabia 
UK UNICEF Committee + Government 
Swiss UNICEF Committee 
Swedish Government 
Be:.nk of Sudan 

1.781.192 
1.269.128 

355.201 
155.531 
576.428 
283.531 
282.120 
145.360 

US$ 
US$ 
US$ 
US$ 
US$ 
US$ 
US$ 
US$ 

The annual working plan is discussed with NRWC. the Ministry of 
Finance and Economic Planning 1::1nd UNICEF .!lnd a yearly agreement 
is signed by these institutions as the ''Plan of Action". 

In the following a crude description of ths flow of activities in 
the WES-project is presented. The further details ~re Qiven in 
the 1ater chapters of this evaluation report. 

The applications for water h<!!ndpumps were made by the elected 
village committees to the Rural Councils end hencs to the 
District Executive Office. The app11cat1on is then forwarded to 
the Provincial Water Board_ This board draws its members from 
the various local government departments NRWC. health. 
agriculture, education, forestry and soil conservation etc. - and 
is usually chaired by the Provincü~;l Commissioner. THe WES 
project coordinator. the hydro-geclogist and a social mobilizer 
arealso present. The Board processes all applications and 
review areas for new drilling operations. Recommendations for 
drilling are made to the NRWC. A survey of the proposed .!lrea is 
then conducted. Present policy is to try and eover one 
geographical area ~t a time with the drilling rigs so as to avoid 
unnecessary movement of equipment and support vehic1es. and ~lso 
to facilitate the administrative and technic~l supervision. 

The fo11owing informations are used in the selection process; 

location and population of vi11~ges (dlstrict map) 
estimations of numbe~ of wells to be drilled in each village 
expected dspths of boreholes. depending on the local 
hydrogeologlcal conditions, which o!:llt'e eurveyed by the 
geophysical teams 

- sketch mapping of the tentative borehole locations. 
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The ~election criteria for the boreholes are~ 

in each village at least 2 (''insurance aspect'') 
one borehole for 200 people 
the boreho1e should be 1ocated as to be easily access1ble to 
all peop1e of the village, the borehole should not be loc~ted 
within the inner compoun~ of ~ny family 

priQrity is given to schoo1s, hospitals and to other 
government institutions 
the borehole should be located at least 25 to 30 meters from 
~ny likely source of pollution. 

Since the active participation and full motivation of the 
benefiting population is considered as the key indicator of e~ 
successful sustainable water and sanitation programme prior to 
the drilling of the borehole community mobilization is sought. 
In cooperat1on with the Ministry of Health. he~lth education 
teams visit the selected villages. 

The villagers are requested to build a vill~ge health committee, 
which should be composed out of 5 warnen and 5 men, who 1ater on 
are trained and are responsible fo~ different t~sk: 

handpump maintenance 
health education 
sanitation programme (handpump fencing, VIP-latrine) 

After the establishment of the village health committee the 
drilling crews can da their work. The work plan is adjusted in 
such a way, that geographical regions ore covered eompletely in 
order to avoid unnecessary and costly transportation of the 
drilling equipment. 

On the successful boreholes~ 
deeper than 90 feet, but not exceeding 250 feet 
yielding more than 200 gallons/h of safe water 
completely cased and screened 
dynamic water level pumping must not exceed a 150 feet 
by the installation teams India Mark II hendpumps are 
installeJ according to the specification given per the 
lndia Mark I I "'nstallation manua1. The work is 
finished by building a proper cement pletforll'l and 
drainage. The installations are completed on less than 
one month time after the successful well is drilled. 

The care-taking of the handpumps and their maintenance is in 
principle the task of the villagars. For this the village health 
committee (VHC) 'is prcvided by an informative and illustrated 
menual, wh'ic:h includes also sanitation and health eduoation 
topics. Two members of the VHC's - one female, one male - are 
appointed to become village handpump mechanics. These people are 
trained in two weeks courses (at Kadug1i Youth Center) in groups 
of 20-25 persons. The village handpump mechanics. who c:~re 
capable of repairing all aspects of the pump receiving a 
cert:if1cate. 
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The ville~gers have to buy a stemdard set 'of tools and 
spare p.;;rts for a subsidized price of 500.00 LS. (about 

cer-tain 
30% of 

actual cost). The instal laticn of the hflndpump itself is free 
for the villagers. The spare par-ts need tobe bought for the 
actual prices. Records on all repairs have to be kept with the 
VHC. 

For repairs. which cannot be done by the vill<!lge handpump 
mechanics, rural counci1 handpump technicians are tri!lined and 
etnployed by the rural council. The whole handpumps maintenance 
is controlled by a manitoring engineer of NRWC, who prepares 
yearly monitoring reports an the function1ng of the handpumps in 
the South Kordefan province. For difficult repairs ther-e is a 
provincial mobile maintenance team. 

Stores for spare parts are at tha sites of the rural counci 1 
handpump technicians. They keep records on the sale of spare 
parts. There are refresher courses in handpump maintenance, 
because there is elso a fluctuation in the village handpump 
mechanics. 

The way as the villagers are colleoting the money needed for the 
maintenance the handpumps is given free to them, e.g. a certain 
amount per family and month or taxation on certain items, like 
sugar or fuel. 

The health education and sanitation sector of the WES project is 
concentrating on the construction of ventilated improved pit 
(VIP) latrine. The final aim is the complete coverage of a 
village with one VIP for each family. For this purpese the 
members of the VHC are trained in building a VIP and they have to 
inform their villagers. 

The families have to dig the pit (at least 4 m deep, diameter 3-3 
1/2feet) after the siting of the VIP is done together with the 
VHC ~nd the health team of the WES-project (at least 30 m away 
from the next handpump or any other water source, and at least 6 
meters from the kitchen and sleeping quarters.) 

The pit should be l~ned to the stable stratum With bricks. This 
work has also be done by the fami1y. The slabs are made of 
reinf'orced concl"ete by the WES construction teams a.t distr1ct 
1eve1. The slab consists out of two unequal pieces, one with the 
drophole end foot rests and one far fitting the PVC pipe. The 2 
pieces joined tagether form a 1,50 m X 1,00m unit. The s1abs are 
installed on the prepared pit by the WES construct1on team. The 
family receives this to a. subsidized price of LS 50.-

The design of the superstructure and their construction is again 
in the hand of the family. It can be a. simple native hut (e.g. 
wooden materials or mud bricks) of spiral or reetangular shope. 
The roofs can be madeout of grass covers. but ~lso zinc sheets, 
it should be dark inside the VIP latrine. The VHC will be held 
responsible for advocating for use of VIP. 
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Further a.ctivities in health educetion should be organized via 
the VHC. The members of the VHC are trained by the WES-Ministry 
of He~lth-Health Education Teams. 
There are courses (of 6-day duration) on the usage of the project 
manual. The topics are dealing with: 

and personnel hygiene domestic 
control 
ORS) 

of water~borne diseases, 1 i ke diarrhea (usage 

immunization (EPI) 
water case, storage and protection 
nutrition education (loca1 produce. weaning foods), 

At the end of the courses the trainees ~re ~warded certificates. 
The VHC will be held responsible for advocating for use of VIP, 
and it is expected that they start to implement the fo11owing; 

fencing and maintenan~e of handpumps 
campaign for a clean v111age 
teaching mothers on immunization (EPI) and ORS 
reporting of activities. 

The VHC is in addition stirnulated to start further activities, 
e.g. usage of water for f~ee nurseries on vegetable g~rdens (ref. 
Chapter S, linkages). 

All the described WES-project activities ~re 

of " set 
criteria 
latrines, 

of appropriate monitaring forms, 
for successful boreholes, handpump 
VHC and village handpump mechanics. 

monitared by usage 
and there are set 
insta11ation, VIP-

The North Kordofan WES-Project is new compared w1th those in 
Sauth Kordofan, which was just described. It is based on the 
experiences of the last mentioned one. 
The project officss are in El Obeid. The UNICEF staff has offices 
in an UNlCEF-building which harbors as well other UNICEF 
projects. Further offices, the store and the workshop ~re on the 
grounds of the NRWC. There is a small laboratory and a new one 
will be build soon. ~The WES project coord1nator is a foreign 
UNICEF staff member, the other staff is mainly Sudanese. The 
org<!!lnization of the staff is almest identical to those of the 
South Kordefan (see Fig.3 1 4) organogram. There are; 

3 drilling cre10.1s 
1 hydrology/geophysics crew 
2 handpump insta11ation crews 
2 handpump mechanics training teams 
2 hea1th education teams 
2 VIP installation t9ams. 
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The estimated costs for the 5 year period Of the project are US$ 
5. 197, 700, which will be f inanced by UNICEF ( US$ 4. 707. 700) and 
the Sudan Government { US$ 490.000). The UNICEF funds for the 
years 1987-1989 coming from the following resources: 

General resources 
CUC/CIDA {Canada) 
USAID 
Sport Aid 
Sweden 

1.942.044 
1.~8~.472 

103.020 
206.374 
220.587 

US$ 
US$ 
US$ 
US$ 
US$ 

The annual working plan is discussed between N~Wc and UNICEF and 
a yearly agreement is signed by th~se institutions as the "Plan 
of Actionrr. 
Since the activities and their organization is principally 
identic.al to those descri'bed for the South Kordofan-WES-Project, 
it is here simple referred to it. 
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3,0 Governm"'nt Water 8\lPPly, and Sanitation Secto:r 
StL~~.Y..- and Poli~Gu_icteline~ 

The, then, concept of socio-economic modernization based upon 
sectorial export-oriented growth poles, with anticipated 
substantial foreign financial flows; designed to impart rnajor 
restructuring of the Sudan economy hassled to fundamental 
structural imbalances were further perpetuated by the occurrence 
of cyclical periods of droughts with a devastating degradation 
ecosystems and an impending food shortage~ ln retrospect 1984/85. 

The attempts made by the various types of organizations failed to 
curb environmental and natural resources deterioration, which 
became so perplexed in rural areas to the extent that it was 
difficult to reconcile with the problems of environment and~ 
water and. other natural resources. Current problems were thus 
sol ved at the expense of long-term perspective measures, in the 
absence of integrated pla.nning and of pol.icy measures a.imed at 
rational development and use of water resources. Therefore 1 the 
whole issue of water supply was dealt with in a 
professional/departmental fe.sh.ion. Such tendency among other 
factors has led ~o the dispersal of agencies concerned with water 
sl.<.ppJy e.nd environmenta1 guality interaction. The sl""etor had 
been subjected to frequent administrative changes with regard to 
m!nistries, decentralization cam centralization of emthorities, 
confusion over responsibilities and rival attitude shared between 
the various agencies managing the water sector. The consequence 
of was inability to keep pace with the various pro'blems in the
fleld of water supply with a ~cline inservice coverage. ea. 32% 
of total demand or about 200m p.a. No consideration has been 
given to water resource op~ration ~nd maintenance nor to the link 
wi th other natural res:-ources 1 such as Variations in the t:ype of 
land, climate, v~getation cover and the distribution of human and 
animal population. Also, environmental health deterioration 
caused by conditions poverty, poor h<:!alth ed.ucation, and water
borne and water related diseases have not been given due 
consideration. It was repQrted that water-borne and water 
related diseases contrlbute about more than ~0% of the total 
mortality level i.e. of those registered in health centers, and 
that Bbout 90% of the efforts made by the health authorities is 
within this field. 

Estimates.of the 4-Year Salvation, Recovery and Development 
Programme {4-Yrs. s.R.D.P) 1988/89-1991/92} and World Bank 
{WB) report of 1988 on water supply and sanitation coverage 
a.re as follows: 

- Rural water supply 
- Urban water supply 
- Rurel sanitation 
- Urban Sanitation 

~ . 
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The number of water points runs jnto thousands and 
categorized as follows; 

3600 
- 11 00 

1 7 0 

~o~ater yards 

- over 4000 
62 

hafirs and small dams 
slow-sand filters 
h<";~nd-pump we 11 s 
urban water facilities 

Alrno.:ot 3000 ~o~ater yards, all hafirs and d.!lms, and urban 
~o~ater facil~ties need major rehabilitation. 

During the period 199i/82-1985/86 water supp1y received not more 
than annual average investment of 4% of total public development 
expenditure; where as in retrospect 1987/88 investment capital 
amounted to about 12% of total public development budget. The 4-
yr. Programme assigned and increasing trend of investment which 
culminates to an amount of 20% of total budgetary appropriations. 
An annual investment of about $30 m. is envis~ged during the 4-
yr. Programme period for rural water and <!!baut $1 :;1-15 rn. for 
urban water supply. 

As mentioned 
has adversely 
pavad the way 

before administrative instabi1ity of institutions 
affected water supply coverage and its quality, and 
for developing the sector away from sustainability. 

The N<'lltional Cerparation for the Development of Rural Water 
Resources (NCDRWR) Act covers a11 aspects of link<!ges i.e. 
between Wo!!ter, environment, renewable resources and other 
ecosystem components. lt also sets up a technical advisory 
committee with three"professional experts in environmental issues 
as well as representatives from the drought affected regions, to 
be appointed by the minister. However, the Cerparation Act has 
granted a wide range of powers to its executive organ leaving the 
task of coordination with other relevant organizations . to the 
board of direc::tors. This would no::~turally lead to water re1ated 
problems of land use and environment being treated in isolation 
fram water supply. The danger in this trend lies in the high 
cost of reminding the degradation in environment and ecosystem. 
This in fact depicted in the Cerparation 's staff number Cover 
15000) and ungkilled personnel (about 60% of total staff number). 
Also, other features are the complete negligence of operation and 
maintenance of water points and a bias towards new and high 
capital investment. The same is true for Seil Conservation. land 
use and w~ter Programming Department (SCLUWP) of the Ministry of 
Agriculture which has gradually moved away from its functions of 
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planning to expand its ~ctivities in th~ execution of water 
projects. The consequence of this mave is competition over 
financial resources and a worsening of ecosystem prob1ems as well 
as increase in the cost of providing water. A 11 water acts and 
regulations excluded monitaring end evaluation with the exception 
of SCLWP department. Within the field of water research there 
has been overlapping between agencies. After the transfer mcst 
hydrologists to the NCDRWR, the Geological Research Cerparation 
(GRAS) has become incapable of playing its rale in the water 
field inspite of its 1ong history and experience in ground water 
research. Although there is no specific reference in the water 
Corporation's Acts to the relationship with the Ministry af 
Health (MOH) there does in fact, axist considerable cooperat:ion 
between t:hem in practice. Moreover, there exist no overlapping 
or conflict between the functions of the Ministry of lt"rigation 
(MOl) and other water authorities. 

The 4-Year Programme has set some 
within a strategy framework. 
fo 11 ows: 

9enera1 and specific objectives 
These could be summarized as 

1.1 Assessment af water resources with a view to develop 
and conserve them within a framewerk of a long-te~m 
perspective af integrated and sustainable rural 
development. In the short and medium-terms measures 
for provision of water to the most needy ares/groups 
constitute high priority. Low-cost solutions with 
micro-agricultural activities using excess water or 
water run-offs, and rural sanitation and health 
education should be the pillars upon which projects are 
designed. 

1.2 Reconciliation of provisian of adequate and safe water 
supply with ecological balance and ecosystem protection 
at'ld develo.Pment. Also water supply should be linked 
with unenvironmental quality improvement. Furthermore, 
water-borne and water related Qiseases which constitute 
more than 90% epidemics should .!IS well receive utmost 
attention i.e. through environmental he~lth Services. 
Such measures would reduce both morta1ity and morbidity 
levels and improve the nutritional status of the 
community members. 

2.1 Attain some fare degree of the water decade targets in 
the water supply and enYironmental health services by 
the end of the 4-Y~~r Programme. About 50% of these 
targets in the field of water supply could be achieved 
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through rehabi1itation of existing productive 
capaeitles and the remeinder through development of new 
water sources. 

2.2 Assign special priority in the water and Sanitation 
programmes to the most needy areas and vulnerable 
groups partic~larly mether and child who were affected 
by water scarcity. 

2. 3 Attain sustainable water supply systems with adequate 
revenue to cover the cost of operation and maintenance 
of water facilities. 

2.4 Assess water resources in a way to secure conjunctive 
development, use and protection of both ground and 
surface water resources whenever technical ly and 
economically feasible. 

N.:ltional pol icies and instruments contained 
Year Programme have addressed primarily 
respect of management and organization 
resources. 
facilities, 
mobilization 

operation and maintenance 
and financial and manpower 

vida the fQllowing: 

in the 4-
areas in 
of water 

of water 
resource 

The disposi"'l of water agencies caused by some 
professional practices, politica1 instability and 
1imited financial resources had 1ed to weaknesses of 
administ~ation and management. a 1ack of cohesiveness, 
scattering of necessary informl;:ltion required for 
planning, competition of over resources and over1apping 
and conf1ict of responsibi1ities. Ta revert this trend 
an interagency coordinating body has been proposed and 
considered by the Government for further detailed 
review and consideration. Regional government and 
local authorities are expected to resume 
responsibilities in planning, execution and monitaring 
of water Rrogrammes through their representatives in 
the regional organizCition structure of the NCORWR and 
urban water corporation. 

To broaden t:he national/1ocal economic base and to 
incr"ease wat:er demand coverage a cost-recovery system 
has been introduced for assessment and adoption by the 
Government. 

Ensure community commun1t:y participation in operat:'ion 
and maintenance as a short:-term policy messure, and 
stimulate their physical and financial capabilities to 
initiate their a ..... n needs in the long-term perspectivs 
measures. Community involvement is Justified in many 
respects viz: 
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to ensure adequate and continued water supply and 
preventive health measu~es; 

- to reduce the cost of operation of water Service born 
by the Government- the cost of labor in the Norther~ 
Region has been estimated at only 50% of the cost 
born in other regions because of self-reliance. 

Low-cost technology is the most desirable option for 
investment in the water sector. A technology that can 
be easily absorbed by the economy and the local 
communities when-ever the resource of water may permit. 

This is also important for partil!llly or wholly 
manufacturing of water inputs. The impact of this 
policy wi11 be substantial in terms of lessening the 
heavy dependence on foreign aid and in broadening the 
national economic base through sectorial linkages. 

Adaptation of renewable energy technology particularly 
in remote areas where supplies of fuel, spare p~rts and 
transport are difficult to provide. 

Secure an appropriate amount of foreiQn exchange with 
te;chnical assistance to rehabilitate and operate the 
aging w~ter facilities end limit the wide variations in 
types f water pumps, engines etc. 

Review water rates and improve revenue collection. 

Issue water lows and 
regulate water resource 
and pollution. 

regulations to 
utili7~tion from 

protect and 
malpractices 

Use should be made of indigenous local expertiss and 
provide training opportunities for local staff. In 
this respect local training institutions such as Wad-El 
Magbou1 of the NCDRWR should be upgraded to provide 
training for at least the redundant staff of the WQter 
corporations. 

Support water research to identify and count 
resources and to provide l ec:~st-cost and 
solutions to water management. 

for water 
efficient 

Line water supply with environmenta1 health Service to 
reduce water-borne diseases which in turn would 
increase human and animal productivity. 
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In conclusion there i~ a need to develop a set of policy mix 
and instruments required to achieve the sectorial objectives 
using appropriate strategiss to impart sustainab1e water supp1y 
and sanitation management and use. UNICEF-sponsored Programme in 
Kordefan Region has adopted the same approach in the development 
of ground water using simple technological packages based upon 
water hand-pump introduction, health education and sanitation 
coverage. The programme emphasized the role of water and of 
warnen as elements of change i.e. women as productive 1abor using 
excess ""ater and water-run~off in micro-agricu1tura1 activities 
thus improving the nutritiona1 standard of families and reducing 
the cost of providing water. The experience gained due to the 
programme has a valuable contribution in terms of simple 
technological packages designed to deve1op on ~ sustainable basis 
a hydrologic~l difficult zone prone with d~ought and 
desertification. To ensure sustainable development and use of 
ground water resources and hsalth preventive measures i .e. 
Sanitation and health education. the Programme adopted t.he 
concept of people's participation and cost recovery system. Such 
programmes would encourage the country to develop hydrological 
similar areas using the same set of technologiss and approaches. 
This would tend to increase water supply and Sanitation coverage, 
and, provide least cost and efficient solutions that can be 
absorbed by the economy and the beneficiar1es. 
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4.0 TECHNICAL ASPECTS 

4 . 1 Q_y_~_Y. .. i~~ .... .9.f.. .... ~~~-~L ... 9.~RP_1:t._ .. iD. .... ~':!.9..~D. 

While water-borne and water-related diseases are major 
c:ontributing factors to the high rate of infar'!t and child 
mortality and morbidity in Sudan, the scercity of W~ter supplies, 
unhygiene personal practices and a polluted environment are also 
constraints to socio-economic development. 

Less than a quarter of Sudan's rural population has access to 
potable water. During the rainy season villagers in most ar"'eas 
collect water from highly polluted sources e.g. natural 
depression or shallow dug wells. In the dry se.eson, people sre 
forced to walk lang distances fetehing for new supplies. This is 
often the role af the woman. 

4 • 1. 1 

Kordof~n occupies the central of Sudan. The project area is 
shown in figure (5). Central Kordefan has a varied ecology 
ranging from lo~ rainfall, thorn-scrub sav~nnah on sandy soils to 
riverain and mountainous areas, surrounded by clay plains and 
sandy-clay pediplains. Annual rainfa11 averages between 350 mm 
to 550 mm, but with considerable seasona1 variation and uneven 
distribution. 

The economy is nomadic a.nd low level agriculture with 1ivestock 
tagether with food and cash crops. Spurred by poverty. most 
families have some members who have migrated out of the area in 
search of permanent or seasonal labour. As a result, the urban 
areas in Kordefan are expanding rapidly. Due to continuous 
drought, compounded by the f1ood of 1999 and the continuing of 
civil war, life has become a matter cf survival. 

Up to 1986, UNICEF concentrated its WE5 (water and environmental 
sanitation) support to NRWC activities in Kordofo:.H'l, end other 
regions. lt ref1ected a streng commitment to drilling in as many 
communities as possible and frequently in remote rural areas. In 
mid-1987. when rural El Obeid district again faced a serious 
water shortage ceu5ed by a localized drought, UNICEF mounted an 
emergency hand pump programme. Setween September and December 
1987. 286 handpumps were installed within easy reach of the 
Kordof~n Regional capital, El Obeid. For the firsttime handpump 
technology achieved a highly visible profile. ln the sp.ace of 
just 3 months over 50.000 villagers were provided with clean 
water. The speed with which the programme was implemented and 
the "saturatian" effect resultl"!d in a dramatic increase in the 
popularity of handpumps. 
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At the v1llage level, there has been no need fo~ any persuasion. 
The low cost approach has been alre~dy preferred over more 
complicated and unreliable systems. although, in villages where 
there are too few handpumps and where breakdowns force people to 
draw water from unoratected sources, the handpump c::an ba 
mistrusted. In turn, this can prompt the commt,H'1ity into 
petetioning for a motor-driven wateryard. Since handpumps are 
now owr.ed by the communi.ty, maintained by local l"esidents and 
installad with back up Capacity they a.re increasingly preferred 
over water ya.rds; the latterare frequently broken, or lack fuel, 
leaving the community without continuous potable water. However, 
this is not to suggest tha.t water yards are less important than 
handpumps but rather to assert that hi!ndpumps are re.,dily 
accepted for domestic hausehold water supply. Wate!"' yards are 
indispe~sable in some locations with ~ very deep water table for 
domestic use and for w~tering livestock herd~ in the dry season. 

A Health Education and Environmental Sanitation compönent 
was later added as an integral part of the project in 1984 and 
addressed the prob1ems related t:o poor personal and he.!!lth 
hygiene, water handling, ~nd excreta disposal practices. A unique 
programme emerged and 1nc::luded: 

Establish trained village health committee, 
participation of village personnel and residents 
Construction of ventilated improved latrine 

i . e. 

A borehole site selection criteria was estab1ished by NRWC ~nd 
UNICEF to concentrate the drilling in rural council by rUI"al 
council and supply all villages in each rural council with 
boreholes and handpumps where technically possib1e. 

The summary of the proJect achievement are shown in the following 
bar chart titled Evaluation of Boreholes in Kordofan. 

The chart showinJ the. number of successful and unsuccessful 
borehole and the percentage. 

The pump installation work 1s lagging behing the dri11ing due to 
1ogistic problems, however, with the recent arriv~l of pumps, the 
gapwill be tremendously reduced before the end of the year, 

Since the arrival of the geophysical equipment in November 88, 
the successful rate of the drilled boreholes has risen from 65% 
to 69% (total proJect analysis) and to 77% in 1989. 

4 . 1 ' 2 . 2 2.t!...I§: .... .§.~J .. ~.~-"t; .. i.9..0. 

Until 1986 applications for boreholes were made to the District 
Executive Officer who wauld forward them to UNICEF in Kadugli for 
sorting accoridng to district. Siting was considered by the 
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Hydro-geological Section upon consideration of the application 
date and the size of the village. Priority was g1ven to schools, 
health centres and police Stations. This systemwas seen to 
discriminate against vil1ages where there was no spokesperson to 
articu1ate the needs of the village and make an application. 

In 1987 the applications were made by the elected village 
committees to the Rural Councils and hence to the District 
Executive Office. The application is then forwarded to the 
Provincial Water Board. This board draws its members from the 
various local government departments - NRWC, health. agriculture, 
education. forestry and soi1 conservation etc .. - and i$ us~ally 
chaired by the Provincial Cammissioner. The WES project 
coordinator, the hydro-geclogist and a soci~l mobilizer are also 
present. The board processes a1l app1ications and reviews areas 
for new d r i 11 ing operat i ons. Recommendat 1 ons for dr i l 1 i ng are 
conducted. Present policy is to try and cover one geogriflphical 
area at a time with the dri11ing rigs ~o as to avoid unneccess~ry 
movement of equipment and support vehicles, and also to 
facilitate the administrative and technical supervision. 

4 . 1 . 2 . 2 2.::!.! .. iD.9. .... 9.L . .i?..9.!.'~~b.9).§.§. 

Initially detailed hydro-geological surveys were not conducted 
and the failure rate for boreholes was very high (50%). To 
improve the success rate UNICEF and FINNIDA financed a study on 
the use of Refraction Seismic Measurements for siting borehole 
well5 in the project area of El Efain, Habiela. Lugorr at"'ld 
Masakeen. Test drill ing was carried out in 6 locations in each 
of the areas. The hydro-geological and geophysical equipment has 
also been updated and an EM system electronic system has been 
added. A train1ng coursewas held in El Obeid in October 1988 to 
introduce the new methods. As a result of these measures the 
success rate of boreholes has 1"mproved dr~matica11y. now in the 
region of 75%. 

' 4. 2 lie.:>.~.r .. ~Y.a. .. i .. ~~ .. !ü.li!x .... !!.nL.Jl.\!.Hi.t:~ 

Kordefan Region is a semi-arid 
rainfall ranging from 500 mm to 
distri bution and occurrence varies 
may not receive the annual average. 

region w1"th average annua1 
800 mm. The intensity and 
considerably and some areas· 

Evapotranspiration is expected to be rather high as 
the short availability of surface water resources. 
water, in hafirs and depression. disappears within 
of time i.e. two months after heavy rainfall, 

evident from 
Most surface 

a short-period 

Groundwater recharge takes place from direct precipitetion and 
percolates/infiltrate through the soi1 into the surficia1 
deposits and the bedrock basement complex. Additional recharge 
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may be also received along Wadi Channel. under favorable 
conditions. 

The geological environment of Kordofen is complex and variable. 
A number of surficial and deep seated tectonic features are 
evident, where mountain forming uplifting/upthrust appears 
responsible for the emergence of the circular Nuba mountain. 
Another important features the cros5 faulting; an indication of 
tectonic activities during the pleistocene period. 

The basement complex occupies the central parts of the 
Kordefan District, except for the encircled 
sandstone outcrop North of Abu labad at Saataa, 

Nubian 
Khuwei. 

The Nuba mount.;:~ins;; serve as recharge area for the 
groundwater resources. 

The basement complex, can if weathered and fract:ured, 
contain good aquifers. The groundwater in these 
formations appear in fractures, joints and fissures 
associated with faults. The project drilling programme 
has been concentrated on the basement complex area. 

The Nawa Series is composed of unmetamorphosed? beds of 
Orks grits and mudstone. The Latsra1 e><tent of Nawa 
formation is limited and subsequently does not 
constitute a potentia1 regiona1 aquifer in Kordofan. 

NJ.:l.P . .i a n ..... ~e t:.:t.~§!. 

Nubian sandstone formations form a favorable ~quifer 
when attairls e thickness of not less than 60 meters. 
The Nawa drilling programmes have concentrated an these 
formations. and a large number of successful bo~eholes 
have been completed in these rock formation. The 
formations, are liable to caving and co11apsing and mud/ 
foams rotary drilling techniques may be more suited. 

Umm Ruw~ba formation is comprised of ~ thick 
accumulation of uncons;olidated sands. gravel and cl.;~ys. 
It is considered to be the secend most important aquifer 
in Kordofan. The depth of the aquifer and the static 
water 1evel requires different dri11ing and well 
completion techniques as developed for drilling the 
basement aquifer. 
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The alluvial, surficial deposits are good aquifer found 
only in isolated valleys in form of unconsolidated silt, 
cloy, sand and gravel that would easily collapse during 
drilling. 

The dri11ing techniques applicable to this form~tion are 
required to overcome the collapsible nature of such 
formatian i.e. using cable tool drilling mechine and 
protective casing, screen and gravel-pack installation. 

Teetonics and geology plays an impo~tant role in the oocurrence 
and distribution of ground water basins and sub-basins. These 
water basins/sub-basins are either in ~ simple form i .e. 
comprised of one geological unit such as En Nahud Basin, or 
complex Basin composed of two or more geological units such as 
Baggara Basin. 

Seven ground 
These basins 
importance as 

water basins are recognized in Kordofan Region. 
are tabulated C!!Ccording to their hydrogeological 
follows= 

1 Sahara Nile Basin 
2 Sahara Nubian Basin 
3 Nahud Basin 
4 Sudd Basin 
5 Baggara 8asin 
6 Eastern Kordefan Basin 
7 The Alluvial Basins 

Due to the increase 
representative samples 
chemical analysis. 

in 
are 

number of borehol es dri 11 ed, 
co11ected from each village Tor 

The project Laborat~ry in Kadugli has been equipped to carry out 
basic chemical analysis for the physica1 testing and maJor Anion 
and Cation as summ•l:!lrized in the following table. 

- 50 -

- . 



UNICEF WATER SUPPLY AND SANITATION 
PROJECT - KADUGLI 

ANALYSlS DATA OF WATER 

No ...................... , .. Lab ref. No. ......... - .... 
SOREHOLE 

LOCALITY: ............................ Date of sampling ........ , . 

Coloul"'; . - . . . . . . . . - - . . . . . . . . . . . - - . . . . . . . ' . - . . . . . . . . . . . . 
TurbiditY at 25 c: ...... , ............................ . 
Conductivity: ......... , , ............................. . 
Total dissolved Solid at 180 c: ............•.......... 
PH , _ ••• - •••.•• · · · · - · · · · · · · · - · · · · · · · - · · · • • · · • • • · • • • • • • · 
Carbon dioxide: ...................................... . 
Töta l hardness: ................... , .. , , .............. . 

UNIT 
FTU 
us/cm 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L Total Alkalinity es CaC03: ..... , ..................... . 

Total chlorine as CL:S .............................. . MG/L 

Choloride; ............................................ 
Nitrite: .............................................. 
Nitrate: ........................... · · · · · · · ·· · · · · · · · · · · 
Sulphate: ............................................ . 
Hydrocarbonate: ...................................... . 
Phosphate: ........................................... . 
Fluorine! ............................................ . 
Cyanide: ............................................. . 

Ammon i e : .• , .............................. · · .. · · . · • .• • • 
Iren Total: .....................•.•.•.•..•............ 
Mal"tganese: ..•.............. _ •••••••.•.............•.••. 
Copper: .......... "\.' ..............•.................... 
Calcium: ..... , .........•...................... , , ..... . 

Chromium: ............................................. 
Silica: . , ... , ........................................ . 
Analysis done by: ........................ , ........... . 
Chemist: ............................................. . 
Observations: ......................................... 

Dete of report: 
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The project laboratory in Kadugli is ~lso.equ1pped to perform a 
sma11 number of bacterioloqical test for co11form Counts. 

The project Labaratory in El Obeid has a 
not e~uipped fcr Bacteriological test. 

H~ch Kit Unit and is 

Beth Laberateries depend an the main Labor~tery in Khartoum fcr 
their detailed and increasing number of water samples required. 

The water quality collected from the handpump well and analyzed 
Annex ll fa11s within the perm1ssible level, and indicates that 
the water is fresh and new. It has been reported that one or two 
areas displayed saline water~ and isolated cases of 
bacteriological coliform count ef +10. These boreholes were 
disinfected and chlorinated and tested. 

Plans are underway to expand the 
increase the number of trained 
technicians. 

La boratory 
Labaratory 

At present the Lab has Hach Kits 
tests, a mini-cenductivity 
bacteriological testing. 

( DR/EC-1) for 
meter and 2 

facilities 
assistants 

and 
and 

physica1 chemical 
incubators for 

At El Obeid, one Hatc::h Kit (DR/EL-1) is available. No 
bacteriologica1 testing equipment are avai1able and samples are 
ssnt to Kadugli and Kharteum fer further ana1ysis. More 
instruments have to be purchased to enable fu11 physical-chemical 
analysis and a larger number of samples analysis. 

Drilling operations are carried out utilizing three ail"'drilling 
machines in the province of North Kordefan province and four air 
drill machines in South Kordefan Province. 

The drilling startsl with 200 mm (7 7/8") diameter drag bit~ 
through the overburden into the weather section of the basement 
comp 1 ex. Drilling c:ont; nues sorne 2-3 feet i nto the solid sound 
reck, with 6 1/2'' hammer reck bit. 

ihe overburden and the weathered sections are cased with 140 mm 
(l/2'') Plain mild stee1 tubes into the solid seund reck. Drilling 
is then continued in the hard reck <!lS an open hole 115 mm (4 
l/2'') in diameter. 

The cost of bereholes with handpumps depends mainly on 
appropriateness of the borehole design, censtruction methods and 
the efficiency of the drilling operations. 
Tha borahola da~ign(s) need to be sufficiently simple for rapid 
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construction ~nd for decisions on construction aspects to be 
taksn in the field by drilling cre~o~(s). The s"impl"'city of the 
design must not Jeopardize the qu~lity of the end product i.e. a 
borehole with acceptable life span that produce sand and silt
free ~o~ater of good bacteriological quality. 

A common lo~o~ cost design for wells constructed in hard rock 
areas is to case off ovarburden and unstable reck formations with 
small diameter cemented steel or increasingly mors common plastic 
casings (PVC) of 120-125 mm I.D. and continued to drill a small 
diameterhole 110-115 mm into the rock with pneumatic hammer, and 
tungsten carbide bits. The main advantage with this method are! 

simplicity, 
rapid construction, 
minimum supervision requirement, 
and l ow cost. 

Disadvantages may include~ 

problern with siltation and build up of sand in the 
difficulties -!n determining to which depth cas-!ng 
installed; and 
difficulties of rehabilitation if raquired. 

borehole; 
is to be 

This design is also used w-!th larger diameters at a higher cost 
but with the definite advantage of allowing eventual 
reconstruction and rehabilitation i.e. installation of screen(s) 
or gravel-p~ck(s), since most hand pump(s) c~nnot beinstallad in 
bares smaller than say 100 mm. 

Borehole design requiring mud rotary 
substantially expensive and this less 
cost handpump approach. 

drilling techniques 
appropt"iate for the """ low 

The well develop~ent adopted b~ the project is through air
jetting using the drill pipes. The well development contimJes 
until e silt $~nd free water is achieved, or until the borehole 
is condemned as a non-producer. A water sampla ~o~ill then be 
collected for physial and chemical analysis. The dry well(s) 
i.e. (non-producers) are then stripped aff its surface steel 
casing and abandoned, 

Hydrofracturing unit is 
the remaining parts to 
parts from overseas. 

presently stored in 
arrive from another 
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The recommendations of the manufaoturer of the selected handpump, 
the India MKli (Häyati) are essentia11y being fo11owed as regards 
the design and the specification of the p1atforms. ln addition, 
a 1 ive or dry bush fence is also constructed at a reasonable 
distance surrounding the platform. 

The platform construction team comprises of a foreman, 4-6 crew 
members and one driver and an ~ssistant driver. 

The handpump installation is 
team, directly or within few 
drilling operation. 

carried out 
days after 

by an insta11ation 
completion of the 

The following criteria were considered when the Mark II (Hayati) 
was chosen. 

Type and numbers of pumps that exist/brought into Sudan; 
- Local acquired experiene or performance of existing pumps; 
- Simplicity of installations; 

Maintenance aspec:ts at the village level and village level 
operation and man~gement (VLOM); 
f:>umps does not have easy access for the withOrawal of the 
rising main without the use of heavy lifting tackles or others 
as a safe guard; 
corrosive resistance which is important under aggressive water 
conditions; 
the 1ow cost of investme~t which varies between US$ 300 to US$ 
3,000; 
commercial availability 
local manuf~cturing aspects and potentiality. 

TheIndia Mark II can be maintained on villege level. The rising 
main can be lifted dut from setting down to 50 m by hand without 
the use of tripod and heavy lifting t~okles. Village mechanic 
can maintain all aspects of the pump from threading of pipes and 
rods to replacing all p~rts of the pump. 

There are no patent rights or royalties l!lssoiated with the 
manufacturing of the Hayati. 
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With Sudan's need for tens of thousands of handpumps and the 
availablity of production facilities , local manufacturing should 
be priority and started as early as possible. The advantage with 
local production are numerous: 

- reduced dependency on foreign suppliers: 
- reduced foreign exchange out flow: 
- creation of Job opportunities; 
- possibility of reducing overall cost: 
- improved supply of spare parts; 
- simplifying future design improvements to suite local conditions 
- improved possibilities of maintaining .standardization 

The cost per successful borehole in US$ for the period 1976-1988 
are given in the fo l low figure. 

Fig. (6) 

ACClJ1..1ULATED SUCCESSF'UL BOREHOLES 

KORDOFAN REGION. SUDAN 

~r-------------------------------------~ 

2500 ............................................................................... ..................................................... . 

510 
·500 ....................... ~ .. .. 

170 

79 
80 

81 83 85 B7 
B2 84 86 B8 

A detailed breakdown bf the cost and cost effectivenss is given 
in Chapter 8. 
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The pump m~intenance is the combined work 
and the Rural Counci 1 NRWC and the 
responsible for the technical supervision, 
of spare parts and tools. 

of the village, 
Rural Councils 

dri111ng and the 

NRWC 
are 

sale 

The maintenance 
the training of 

activity of the WES project started in 1987 with 
two mechanics for each of the twenty handpumps. 

The training team comprised 2 maintenance engineer~ and 4 warnen 
mechanics in ~ teams. 

The village pump maintenanee system is set up as fo11ows: 

1 two volunteer village mechanics 
2 Rural Counci1 technician 
3 NRWC Mobile Team 

The village pump 
village council. 

mechanic is supervised bnd supported 
His/her duties are outlined as fo1lows: 

Repair all parts of the pump; 
Replace the pump spare parts as necessary~ 

by the 

Ensure that spare parts and tools are available in the village, 
Convince the people to collect money for spare parts and tools~ 
lnform the Rural Counci1 pump mechanic when there is a mors; 
complic~ted breakdo~n; 
Make sure that the pump is fenced off that the platform is 
well maintained and the area araund tha pump is clean. 

Pump mechanics are trained by the NRWC and supervised by the 
executive officer of the rura1 counci1. 

The duties of the ru~al council mechanic are. 

to supervise the vo1unteers village mechanic 
to follow up the maintenance of all handpumps and service 
complicated breakdowns 
distribute spare parts to a11 •i11ages 
to supervise the spare parts store and fi11 in the spare parts 
price form 
to prepare month1y maintenance reports to the NRWC and the 
rural council officer. 

The NRWC mobile team is supervised by the erection engineer ond 
is responsib1e for; 

repair breakdown which are beyond the scope of the rur~l council 
mechanic; 
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control the maintenance activitie5 of the rurl!lll council 
mechanic and plan the maintenance 5ystem; 
order and control the spare parts for the rural councils, 
keeping inventories and costing; 
arrange Tor monthly trips fcr monitaring and evaluation oT the 
systems in the area> 
write quarterly and yearly reports to the project manager and 
UNICEF co-ordinator. 

lack of spore p~rts; 
high cost of spare parts; 
laok of transportation Tor moving between villages; 
no proper payments for the ~ural Council Mechanic; 

- no incentive Tor the villaga mechanic who may be forced to 
migrate in search of werk; 
spare parts occassionally disappeared when handled by the 
volunteer village mechanics. 

The following table summariss the number of mechanics trained. 
their locations in North Kordefan 

Mechanics trained 
District Rural Council Male Fernale No.Village 

El Obeid El Obeid 38 24 S.ab~ bs 
Bar a Sodari 10 20 g 
El Obeid Abu Haraz: 1 9 10 
El Obeid Sheikan 3 1 30 
Umm Ruwaba El Rahad 40 40 40 
El Obeid K. Taget 30 20 
En Nahwd Abu Zabad 46 34 40 

In 1979 the first bor~holes were dri11ed by the UNICEF assisted 
woter projeet (WES) l. in Kadugli town. The first hahdpurnps were 
inst.;!llled. 

Ouring the first months different handpumps were tried out such 
as the Duba pump, Zimbabwe pump, Nira pump and the Vergent, as 
we11 as the lndia Mark 11. The supp1y of spare parts for the 
upkeep of the pumps was a prob1em. Finally the India Mark ll was 
ehosen as the most appropriate pump for the South Kordefan area. 

The maintenance system for handpumps has been through different 
stages. ln the beginning maintenance was carried out by mobile 
teams using mobile troipods Tor pu1 Hng out the pipes and pump 
cyl inders for repair. Various other techniques and approaohes 
were tried out in order to create an effieient system. 
In 1985/86 the tools were standardized for installation and 
maintenance of handpumps. 
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Problems which have occurred over the years are the follow1ng: 

1. The siltin9 up of bo~eholes as a result of sandy water results 
in; 

the fast wearing of the leather cups of the pump cylinder; 
- occasional reduction of the borehole depth; 

sticking of the pump cylinder and pipes; 

2. Pumpparts falling into the borehole 

3. Wearing 
cylinder 

out 
and 

of p~rts e,g. leathe!" cups, 
the pump rods gett1ng broken. 

ond the pump 

4. Inappropriate initial installation e.g. lease installation. 

5. Loss of nuts and bolts. 

6. Wear an the bearing. 

Handpump maintenance was improved by involving the community and 
creating a system with the following categories of people: 

1. Mechanic Garetakars (since 1988 no caretaker trained) 

Two volunteers are selected from each village with handpumps for 
a 2 days on-the-job training course for maintaining the parts of 
the pump which are above the ground. 

Caretakers can be men or warnen and the main tasks are: 

tightening the nuts and bolts; 
greasing the ehain and the bearing; 
keeping the area araund the handpump clean; 

c 
Problems with caretaker areo 

men leave the village in search of Job opportunities 
caretal<ers are not trained to repair the pump below 
ground where most of the problems oocur. 
the people are not prep<!!red for the coneept of 
voluntary werk at villege level hence there is 
dissatisfaction as to the working conditions. 

2. Village Pump Mech~nics 

Village pump mechanics may also be men er women and they Qre 
selected for a 2 week on-the-job training course which includes 
maintenance of the pump both above and below the ground . 
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P~oblems with mechanics are: 

they also migrate in sear"ch of work as they are unpaid 
workers 

Given this experience with the village m~intenance system it was 
decided to advocate for community ownership of the handpump. 

A 2-day Workshop was held in Kadugli on the 25-26 May 1989 for 
afficers of the Rural Counci1 on the issue of community based 
maintenance. A new system was agreed whereby 2 pump 
mechanics, either men or warnen are selected from each village and 
equipped with special and standard tools. They receive a 12 day 
on~the-job training course and are expected to deal with most 
aspects of handpump maintenance except with regard to: 

a) pipes and cylinder"s dropped in the well, 
b) occasional cleaning of the bare hole. 

The community benefiting from this service pays the pump mechanic 
for the work an a case by case basis. 

3. Pump Technicians 

Two pump technicians are appointed from within each rural council 
to undertake a 2 month on-the-job tre5ining course on handpump 
maintenance. Technicians are tr~ined to carry out repairs and 
to fi l 1 in monitaring forms. They are provided with tools and 
handpump spares for sale to the village committee. 

Pump technicians are paid by the Rural Council Authorities. 
They are charged with reporting on the worklng condition of each 
handpump to the Ru~al Council. 

NRWC Mobile Team 

The function of this tel!lm is to visit the rural counci1 offices 
in the areas where the project is operating raplenishing the 
stocks of spare parts and tools used by the pump technicians. 
They also collect the monitaring forms. The function of this 
team is a1so to service the handpump in the following Ce5ses which 
are beyend the capi:!:!City of the village pump mechanic and 
technicians: 

reinstallation af the handpump (replacing concrete 
foundation) ~ 
cleaning of the borehole; 
retrieva1 of fallen pump parts from the borehole. 

The whole system for the installation of 
since the early days of the project. 
initial installation. 
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The final model of borehol~ is a much improved Version including: 

imp~ovement of the borehole design using screens where 
necessary: 
reinforcement of the pump platform w1th iron bars between 
epron and drt:~in. 

There is nol*l a wide distribution of subsidized tools .::and spare 
parts are made available at cost price. 

ln 1998 drilling targets were surpassed for the first time in the 
12 years th~t UNICEF. w~ter programme has been oparational in 
Sudan. The installation of handpumps on boreholes h_"s improved 
considerably, and in the Kordefan Re~ion. of the 2,606 successful 
boreholes drilled, 85% have pump installed on them (Fig. 6-7). 

Several factors have contributed to the unprecedent increase and 
~high performance: 

1. The concentration of dri 11 ing operation in one area. Upon 
completion, the entire activity 1s tl'lobili:t:ed to the next erea 
i .e. the sweep appro~ch. 

:Z. The introduction of production bonus payments, instead of 
fixed incentives, has stimulated both the increased produotivity 
and cost effectiveness of both drilling and handpump installation 
operation. 

3. The increased rate 
the upgradin~ of skill 
geophysical crews. 

of successful 
and training 

number 
of the 

of borehe 1 es • 
drilling and 

ond 
the 

4. In addition, UNICEF and NRWC improved the service levels to 
commun i t i es by inc reas i ng the number of handpumps per person of 
population, i.e. 1;200. In practice, a minimum of two boreholes 
in any community, ~ven when it is smaller than 200. This assured 
a continuows supply of borehole water. 

5. Utili~ation of applicable technology ~nd better suited 
drilling machine. It is worth noting that these echievement 
have been made utilizing only the airdrill hdown the hole hammer'' 
fitted with pneumatic tungsten carbide reck bit. 

The project operates a numbef"' of rigs. 
passenger fleet, ~nd auxialliary compressors 

transport and 
end equipment. 

The present 
equipment has 

policy 
not be 

of stc!!lndarization 
fully implemented. 
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available equipment and transport v~hicles etc .. and an 
estimated cost for implementation of the standardization 
approach are given in Appendix {3). 

4.8 Project Management 

4.8.1 Human Resources and Manpower 

During the early stages of the water and Sanitation 
prog'ramme, UNICEF, in cooperation wi th NRWC develope!'d the 
n\\cleus ot' an infrastructure capable ot expanding to meet the 
demand of the project. 

The overall management of the project was transferred to the 
NRWC in 1198.:0. The quality control of the project i$ 
presently shared between UNICEF and NRWC as depicted in 
the following tableselose participation and coordination is 
maintained, that enhances the quality control and efficiency 
of the operation. 

The Plan of Action for 1988 tabulated the staff requirement 
for North Kordefan as follows: 

(Table No.B PlanofAction 1988) 

1- Drilling operation 
2- Installation and maintenance 
3- Workshop store Admin. 
4- VIP la'trine 

Total 

47 persons 
27 persons 
24 persans 
13 persans 

111 persans 

Similarly, the plan of action for 1989 tabulated the s'taff 
requirement for North Kordefan as fo11ows: 

(See Page 4~item 2.2 and item 2.3.} 

-Staff to be provided by UNICEF 

Project coordinator 
Mobilizer 
Mechanical Instructor 
Drill Instructor 
Admin and Supply Assistant 

l'otal 

Nurnber 

1 
1 
1 
l 
1 

5 

-staff to be provided by NRWC for North Kordofan. 

- 62 -



Executive Manager 
Drillers & rig crews 
Hydrogeologist/geophysics teams 
Pump installation teams 

Hahdpump training teams 
Health Education team 
VIP latrine teams 
Workshop/store staff and drivers 

Number 

1 
36 
11 

21 

6 
6 

24 
10 

94 

The actual number, however, will be determined during the 
execution of the plan. A difference in the muber oand 
joO desc:ription of personnel working On the No:rth 
Kordefan project and South Kordefan project mey be 
incurred resulting from execution other a.ctivlties on 
the project(s}. 

4.8.2 Logistic 

The following logistical supports have been operational as 
follows: 

1 - Project offices in both El Obeid and Kadugli, manned by a 
number of qualified staff and either separated from NRWC as 
in El Obeid, or annexed to NRWC as in ~adugli 

2 -

3 -

W~.ter quality Laberateries at El Obeid. - Hatch Kit, and 
Kadugli two Hatch Kit and two incubators for 
bacteriological testing are in working conditions. 

Mobile camp offices, e.g. Dabker, Dubeibat, 

4 - Workshops at both El Obeid and Kadugli for maintenance work 
and vehicle repair. 

5 -

6 -

Main stores for spare parts, casing, screens1 handpumps 
components, at El Obeid and Kadugli 

A fleet of vehicles and trucks for project personnel, equip
ment e'l.nd material transport 

7 - Computer facilities are established at the project offices 
in El Obeid and Kadugli. 

~toring L Follow-up 

A comprehensive definitions for the various constructions have 
been prepared tor case reference as follows: 
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The definition of a successful borehole is: 

Deeper than 90 feet 
Final inner diameter r"lot less th~n 4 inches 
Yielding more thar"l 200 gallons per hour of sar"ld free w~ter 
at all times 
Water quality to conform to national Standards 
Completely cased and screened ir"l lease formation or casing 
cemented into stable Torrnation for hard rock with open hole 
in stable rock. In both cases the casing is to be se~led for 
sanitary purpese with cerner"lt or bentonite. 

Dynamic water level pumping with 200 gallons per hour must 
not exceed 150 feet 
Borehole depth should not axceed 250 feet if not otherwise 
instructed by supervising hydrogeologist 

The definition of a correctly installed handpump is: 

Cylinder ir"lstalled to between 75 and 155 feet 
Pedestal installad plumb, with top of legs embedded half an 
inch into the partially reinforced, lx2x4 mix concrete with 
maximum gravel sizse of half an inch, cured for 1 days und~r 
one foot of soaked sand. A11 specification and concrete 
det-ails to be as per India Mark II inst<5llation manual ~.o~it:h 
the addition of reinforcement between the drain and the apron 
as per issued specifications. 

The definition of a successfully constructed latrina is: 

Circular pit with a 
Maximum depth must 
level 

minimum depth of 12 
be at least 3 feet 

feet 
above ground water 

Diameter must n•at exceed 3 1/2 feet and shou1d not be less 
than 3 feet. 
Pit should be lined with brick masonry when walls of the 
excavated out us unstable, This may only be neeessary for 
the first tow or three feet. 
Slab installed as per manual 
Superstructure completed with the inside being dark 
Screened vent pipe extended above the roof 
Is used by everyone in the family 
Minimum distance between latrine and handpum~ or other water 
source must be at least 150 feet 
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Consists of 10 people, five male and five female including: 
traditional leaders, School teachers, health worker and 
pump mechanics 
!s registereO with the Exeoutive Officer 
Is trained in the use of the programme manual 
All pumps under the committee's responsibility are fenced, 
clean and working 
Latrines are being used and new ones are being constructed 
Waste water from the pumps is being utilized 
Has an up-to-date list of children under 1 year of age 

Is certified by the project 
Is capable of repairing all aspects of the pump 
Has access to all required spare parts. special and standard 
tools, 
Is a member of a Health Committee 

It is evident that the progress of the progr.:!lmme is monitored. 
The following monitaring survey reports for Dubeibat Town and 
Dilling covering the period 8-1:3 Nov, 89 detail the format of 
reporting. The frequency of the coverage and number of villagers 
and sites are hindered by the availability of transport. It is 
evident that when the drilling base c~mp and the crew(s) are 
available in one area the insta11ations in the area are more 
frequently inspected and reported. 

(8-12 November, 1989) 

On 8th of November, 1989 a monitaring survey programme started 
for the handpumps within Dilling town and continued for four days. 
A total of handpumps surveyed is 165. 

c 

Here below is a brief summary of the findings;-

Number of handpumps functioning 
Number of handpumps not functioning 

The percentage of that functioning 

For more details see the table attached. 
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The hy9ienic condition 
improvement regarding the 

of most handpumps (platform) needs 
high ratio of platform with cracks. 

The majority of these handpumps has been unfenced. 

Same of the trained handpump mechanics in Dilling quarters still 
need to get tools and spares. 

Most of quarters have tools and spares. 

~s2n i .-~.9.cii],R.J2.~.r.Y.~~--··Ri#.P9.!.:~ .. =·-··Q-~.!?-~ .. H~.§.!.!;_ .. J::9.~D 
(12-13 November, 1989) 

Herebelow i~ a result of handpumps monitaring process within 
Du bei bat town. 

Total 
of hand
pumps 

8roken Low 
Yield 

Needs Remarks 
Development 

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

24 2 

Handpumps functioning 
Handpumps not functioning 
Total 

1 

• 22 
• 04 
• 24 

The percentage o"f that functioning = 91.7 % 

The broken hand-
pumps 
Hubob 

are one in 
and the 

other in Munara 
(quarters) 

It is expected that these two handpumps will be repaired within 
this ~o~eek. 

Also the hygienic condition araund the handpumps 1s satisfactory 
although the pumps are not fenced. 

Same of the village mechanies have no too1s to ~o~ork 

vi11ages near Dubeibat, this was clear from the visit 
some of them. Villages that need spares and tools are; 

Eradiba 
Munago Ismael 
E1 Shafea 
Issa 
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Table: 
--~--------------------------~-----~-----------------------------
Location Total No. of Needs 

Handpumps Development 

Mattar 13 
Hagar El Mak 08 
Gaar Hagar 07 
Torag 12 
Hilla GadiOa 15 
Teacher's 

Institute 
The Market 
Tomat 
Barracks 
Departments 
Agoz 
Suffa 
Muasir 
Malakia 
Radeef 
Sc!lngaat 
Sc hoo 1 s 

07 
1 0 
10 
1 1 
11 
20 
04 
09 
06 
03 
03 
16 

2 

Low 
yield 

2 

Sroken 
(not functioned) 

(new) 
1 
1 
1 
2 

1 

1 
2 
1 (hospital) 
1 
1 

1 

--~--~-----------------~------------------~-~~--------------------
Total 165 2 2 1 5 

2+2+15=19 
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The progress of tl-le entire project is a1so. 
of plarJned viz achieved is carried out. 
exe~cise is given as fo11ows: 

monitared and auditing 
An example of the 

------------------------------------------------------------~------~--
P1Bnned Achievement %Age Remarks 

-----~----------------------------------------------------------------
1. Drilling of Boreholes 
2. Geophysical investigation 
3. Boreholerehabilitation 
4. Handpump installation 
5. Handpumprehabilitation & 

platform rehabi1itation 
6. Handpump mechanics 
7. Districut technicians 
8. Boyscout trainin~ 
9. Monitaring and su~vey 
10. Village Health Committee 
11. Kadugli 1atrines 

Oilling 1atrines 
Hamadi Council 
Eastern District 

12. School latrines 
13. Miere Nurseries 

14. Staff training 

15. Sanitation campaign 
16. Computer generator 

room and Coordinator 
offlce 

500 
100 

50 
600 

200 
260 

5 
20 

5 
100 
800 
500 
200 

1 • 2 0 0 
25 
1 0 

55 

3 

2 

624 
169 

4 
335 

1 0 1 
178 

5 
30 

3 
90 

554 
569 

63 
34 

5 

58 

5 

3 

124.8 
1 6 9 • 0 
28.0 wi 11 be met 
55.8 

50.5 
68.5 wi 11 be met 

1 0 0 • 0 
1 50. 0 

60.0 will be met 
90.0 wi11 be met 
71. 3 

1 1 0 . 8 
31.5 
2.8 

20.0 
left for 
other orga-
nizations 

1 05. 5 (28 formal 
training 30 
on the tra-
ining) 

1 6 6 • 7 

150.0 

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

Natura11y, the qualif~cations and nurober of people are based an the 
leve1 of expertise attained and ths work load. 

In a concerted effcrt to r-ec:::ognize the effec::t of 
clean safe handpump water, a market improvement in 
of living and production at the vi11age we11 noticed 
in Chapter (7), ~nvironmenta1 and Social Impact. 

provision 
the standard 
as detailed 

To further 
productivity, 
Chapter 6.5. 

the knowledge and the 
a monitaring programrne 

impact of WES on the 
is recommended, as showt"l 
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l 

5.0 Sanitation ~nd He~lth Educ~tion 
·~----------·----·---··--··--··-····-·-··--·-·""" 

Environmental Sanitation 

The sanitation componsnt of the project was added as an 
integral part of the project in 1982. During the first ye~rs 

promotion of sar'litation and hygiene was taken Up, first 
thrDUI;;lh village health workers and since 1985 thl"ough 
establishinQ and training of village health committees, 
dt"awing from a broader base of people to include youth 
leaders, te~chers and village leaders. 

- Latrine coverage in 1983 was reportedly only 8%. The 
proJect adopted in 1985 the Ventilated Improved Pit (VIP) 
latrine. To promote this type of latrine. using a reinforced 
concrete squatting slab and a vent pipe of P.V.C, 
d~monstration latrines were b~ilt, first in South Kordefan in 
1985 by the engineering department of the National Rural 
Water Corporation. 

- According to the WATSAN Plan of Operations 1997-91, 
the GOS and UNICEF embarked upon a 3-pronged approach, in 
which sarlitation promotion and health education activities 
are strongly tied to water supply activities. The objectives 
for the period for both health education and s~nitation were 
stated as follows: 

( 1 ) establishment and subsequent training of 1,120 village 
health committees(of whieh some 470 in Kordofan), each 
oonsisting of 3 men and 3 warnen. 

(2) production of training reference manuals. 

(3) health education in schools, teacher to school children, 
further to parents 

(4) construction of 1,040 demonstration latrines of VIP type, 
470 of which in Kordofan. 

' (5) establishment af senitation teams. camposed of engineers, 
technicians and village workers. 

(6) expansion of s~nitation activities throughaut the project 
area, tagether with governmental agencies and NGO's. 
From the budget sections of the Plan of Operations 
follows, that a composite cover~ge of 12,200 1atrines was 
fol"'esel":!n as target for the planning period. of which 
some 6,500 in the Kordefan Region. 

(7) training of local al"'tisans in VIP construction methods 

(8) share construction tasks with the village and find Joint 
fin~ncing arrangements with them for further VIP 1atrine 
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construction 

(9) achieve improved sanitation areund handpumps, fencing and 
effective disposal of waste water and animal faeces 

(10) efforts towards eradication of guineawarm infestations 

( 11) recording of observations and using questionnai res to 
analyze socio-cultural data during fo11owing exercises 

(12) evaluation of the project iM Kordefan in 1987 (south) 
and 1988 (North) 

The P1 an 
wi 1 1 be 

of Operations 
availl:lble to 

mentions that production-bonuses 
increase the efficiency of all 

project comments. 

Sanitation promotion st~rted in North Kordofan in 1987. 
Staff of the National Rural water Corporation(NRWC) were 
trained and 59 demonstration VIP latrines were constructed. 
Four (4) different squatting slabs were tested and one slab 
was retained, to be used in the construction of 
demonstration latrines in all North Kordofan 

As per October :31. 1989, 
were constructed and 
established and trained 
over a11 7 distriots of 

a total of some 4,380 VIP latrines 
some 550 health committees were 

by the project (since 1 S85), spread 
the WATSAN-Kordofan project area. 

5.2 Methodo1ogies used and Appropriateness 

Environmental Sanitation 

~) Hausehold VIP latrines 
T h e 'd~·;·i .. g··;;-~~f·-·th·;····v-IP-f~ t r ; n e u 5 e d i n t h e p r o J e c t ; s a 5 

follows; 

~~1..!? .. reetangular or circular made of sundried mud 
blocks ....,;th rnud mortar, fired bricks with 
cement mortar or sticks plastered with mud and/or 
cowdunQ, similar to the local houses, depending on the 
choice of the owner. The design include5 e. 'priv~cy wal 1 • 
inside the VIP. A door is no langer needed with this 
Solution. 

.8..9.9.:f . .i.n.9 ...•.. 
plastered 
hovses. 

reetangular or 
With mud and/or 

circular, thatched, sticks 
cowdung simi1ar to the local 

also zinc roof are sheet. The In urban area5 
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inside of 
materials are 

' the superstructure shou1d 
supp1ied by the owner. 

be All 

Two (2) unequal slabs of concrete, reinforced with 
6 mm re-bar and wire mesh: 

1.00 m x 1.00 m with drophole and foot rests 

1.00 m x 0.50 m with ventpioe hole dia s~ er 5'' 

These slabs 
prefabricated 

!Ire supplied 
in district level 

by the projeet 
pre-fab centers. 

and are 

P.V.C. pipe 
the projeot. 

of 3 m length 
Thus for the PVC 

dia 5" or 6", supplied by 
pipe is imported from Eu~ope. 

Pit: 

Circular, with minimum depth of 
maximum depth is 7 meters. but at least 3 
highest water level. Diameter not less than 
larger than 3 1/2 feet 

First 2 of 
the stable 

3 feet 
stratum to 

upper part of the sail 

lined with brick 
prevent collapse of 
is usually unstable. 

The pit is dug 
lining and the 
t he proJect. 

by the 
shedled 

owner. The 
labor for the 

mortar 
lining 

The design 
corresponds 
reeeived by 
were met in 
recammended 

of the VIP latrine opted for 
with the Plan of Operations and 

the beneficiary population. 
Sauth Ko~dofan, fo~ the purehass 
by tihe proJect. 

4 meters 
feet above 
3 feet and 

masonry, or 
the pit. as 

and 
the 
not 

to 
the 

for 
is 

the brick 
suppl ied by 

in the project 
it h<"!!s been well 
Some constraints 
of red brieks. 

The construction of the sl~bs of double reinforced concrete 
(re-bar and wire mesh) and the provision of PVC pipes for the 
vent pipes an its own rep~esents a majar aperation, but goes 
a1ong relatively easi1y with the cast-intensive dri11ing 
pragramme. It is therefore likely, that the operation from 
the praject side will eontinue smoothly. 

From econamieal paint of view and for sustain~bility of 
latrine canstruction, it is, hawever desirable to continue 
considering alternative designs, as also is indicated as an 
objective in the Plan of Operations. 
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In this context 1t is interesting to. note thet during, a 
briefing at the MOH in El Obeid, the regional pub1ic health 
in5pector indicated that the ministry organized in 1985 o 
workshop for 16 health workers in the Rahad Rural Council in 
the context of the Rural Health support Project, funded by 
USAID. The participants at this workshop were reportedly 
trained in the construction of VIP lat~ines, with the use of 
only local materials. For the squatting slab wood was used. 
broug ht in f rom other a reas and st i c ks. p 1 astered wit h mud 
were used for vent pipe construction. The total cost was 
calculated in 1987 at Sudanese LS. 500. Few latrines of this 
type were built, but the initiative aimed at the promotion of 
latrine construction. Ten similar Workshops were planned to 
train health workers in other areas, who in turn would train 
village health workers. The project was, however, 
di$continued. 

More efforts should be done in experimenting with different 
designs. The following expe~iments are suggested: 

The fired, red bricks 
difficulty, be replaced by 
mortar could be of mud. 

could probably. withou~ 
sun dried mud bricks, while 

any 
the 

Loca1 artisans make cer~mic:: pots of good quality. 
available and kilns are a1ready used for fire 
Certainly appropriate forms for pipe requests of 
several feet are required. and techniques have 
acqui red. 

Cl~y is 
bricks. 
one to 
to be 

The project already made investigations towards the 
pass i bi 1 i ty of l d'ca l order i ng of PVC pi pes for both borehe l e 
drilling and latrines construction. So far this did not 
materielize, because the manufacturers consider the amount of 
pipe needed too sma11 to start production. However, it is 
important to follow the develcpments in this sector. so that. 
on the 1ong term. the sustainabi1ity of the project will be 
served. 

Also the possibility of a government 
private sector for the production of 
could be explored. ~aw materials 
UNICEF, as is done already in several 

" 

Joint-venture with the 
PVC pipes in El Obeid 
co~ld be supplied by 

countries. 

For vent pipes l'llso 4 pipe c::an be used, instead of 5 pipe 
used so far. The project management already decided on making 
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" " 
this cost~surveys, as 4 
needed for the drilling 
surveys on transportation 
of both boreholes and VIP 

pi pes can be nested in 5 pi pes. 
programme. This \II<!IY major cost 
c~n be made, reducing the unit cost 
latrines. 

In Tanzanie, Iringa ragion Joint Nutrition Support Programme 
(JNSP) brick chimneys .!:Ire used to serve as vent pipes for 
hausehold level VIP latr1nes. Locöl experiments can be done 
in Kordofan, so that dependence on PVC pipe can be reduced. 

5 - ~-~D.! ...... E..i.E.~ .... J!lM~sJ ~ ... .9J."., .. l.Q9.~.J_.§j:;j~-~-?...t.. ... .P.Ji!I_~-~~-~-~--~J t_b __ J!!.Il_Q __ ~,D_c;! 
f.?..~.SL~:!.!:-!.!3. 

The experiment was done by the Ministry of Health in North 
Kordofan and deserves further experimentation. 

The project management has taken initiatives for innovation 
of the squatting ~labs. Manufacturers in India ahd being 
approached to t:est the design of a squatting slab made 
fibreglass. As cost of cement rebar and wire mesh imported 
from Europe and transport~d to Kordefan is high, it is likely 
that fiberglass slabs, imported from India, because of their 
relative lighter weight, cowld come to lower cost for UNICEF. 
If slab construction c~nters are no langer necessary and 
transportation of the fiberglass slabs can be done with large 
loads at once, other cost savings could be made. 

Tree branches covered with rnud, could be a considered as a 
local alternative (see above). The PVC ventpipes end the 
concrete and fibreglass squatting slabs will rec.uire hard 
currency and complete sustainability is not achieved. This 
solution is more applicable in South Kordefan and if 
encouraged should go alon~ with reforestation. 

The dc=sign of the VIP schoo1 latrine block used in the 
project is as fol1ows. 

a) Pit 

- . 

Rect~ngula~. depth~ 4.5-5.5 m 
1ength:B.5 m 
llo'idth; 2,5 11) 

Pit completely lined with fired bricks 

Capacity: 
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b) 
}.':{.i.:S.b .... 2.9.!d.~ .. !;.!;jD .. 9. 
.b.f?..l~-~ 

d ) J:i~.ll§. 

e ) Bg9.f.in.f! 

Rectangul~r 8 m.x 4m x 0.10 m of 
reinforced ~onc~ete, resting 

on 4 connected foundation be.!lms: 
Two of 8.5mx0.20mx0.20 m 
Two of B 2.50mx0.20mx0.20 m 

squatting hole for 52 people 
(12 for school of some 600 students) 

6 P.V.C. pipes Dia~6 mm, one for 2 
opposite latrine units 

Firsd bricks with cement mortar 
inside walls, outside walls retaining 
wall, and lining of the pit. No doors 
but privacy walls are foreseen in the 
design 

Zinc sheeting 

The design of the school latrines used is a standard design. 
It is assumed that the pit depth is the only dimension that 
varies, to adjust for the capacity required. 

Sased an the normally used annual accumulation rate of 30 l 
of exereta per person per year, the normal 1ife of the pit 
latrines installed, (capacities of 70 to 112m/3) was 
estimated and presented in Table l 

Filling up to 3/4 of 
ca pac; ty of pi t 

Siza of School Requi red annua 1 
l!lnnual capacity 

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

70m/3 112m/3 m/3 

6.0 yr. 9. 5 yr. 300 9 
4.5 yr. 7.5 yr. 400 1 2 
3. 5 yr. 5.5 yr. 500 1 5 
3.0 yr. 4. 7 ;Y r . 600 1 6 
2. 5 yr. 4. 0 yr. 700 2 1 
2.0 yr. 3. 5 yr. SDD 24 

The data indicate that economic life of the pit latrines 
constructed in Kadugli vary from 6 to 9.5 years. Considering 
the investment in the building, (Sud. LS.40.000-60.000) - the 
pit is lined with brick walls and the superstructure built of 
brick walls and considering that the latrine blocks are built 
in urban centers - it is advised to consider the construction 
of compost latrines. This type of latrines has two 
compartments for each latrine unit and the compartments ~re 
used alternatively. The pits have a maximum depth of 3 
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meters- The compa rtments c<!ln be empt "! ~d. 
be U$ed as composit, but the important 
~uperstructure remains and the economic 
latrines is on the order of 30 year~-

The oontents 
factor is that 

lifetime of 

can 
the 
the 

Other caot savin9s can be made by applying ferrocement. The 
amount of cernent needed wi11 be reduced considerably, 
probably on the order of 30-40%. Both the lining of the pit 
and the brick walls of the superstructure can be built of 
ferrocement _ 

Ferrocement VIP school latrine blocks have been successfully 
built in Nepi:'!ll, Burundi and Rwanda. More information cah be 
obtained from the UNICEF offices in these countries. 

lhe approach used by the project is to: 

1) link the construction of VIP latrines to the water supply 
component- This linkage has taken different forms. In 
villages where handpumps are already installed health 
committees are established and the latrine construction 
component is added. In villa9es where the drilling still has 
to start up, the village health committees are established 
some time in advanee and villagers are told that the Qrilling 
will start when the latrines are all completed, and to 

2) eomplete one village with latr"ines 
next village are started up. The 
approach adopted for drilling and it 
rural councils and districts as well. 

before works in the 
approach follow the 
is applied for entire 

The project has instituted a 
village-wide hausehold latrine 
steps were identified: 

step-wise irnplementation for 
construction. The following 

Step 1. Village health committee 
t r a i n i n g !?.Y------·~Ill:.!?.L~--E.:t h e a l t h 

establishment and 
education/social 

mobilization tea~- Following the selection 
village in the borehole programme 

of the 

Step 2. Siting of the latrines h:t. the NRWC .P...r.sU.~,g.!-. engineer 
and the provincial or local health inspector. 

Step 3. Digging of the first 2 er 3 foot of the latrine pit 
by t he .!::-~Q!llJ~---··~.!:L~.C 

Step 4. Lining of the top 
sanitation team. Sricks are 
cement mortar is supplied by 

section of the pit by the NWRC 
supplied by the house owner. 

t h e P.!.:'.9. J e c.~-

Step 5. Digging of the latrine j:lit by the .h..C?..f.ll.~ ...... Q..~.!J .. ~_J:_ to 
required depth (4-7) meters, but 1 m above highest ground the 
water table) 
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Step 6. Installation of concrete sl~bs, ceme~t1~g 2 sl~bs 
tagether .:~nd cementing of vert pipe in slab by the P.J:9.l~s! 
(sanitation team) 

Step 7. Construction of the superstructure by the h..C?J!L~t.~.?-~J:t~.C. 

Step 8. Inspection by the fl.f_<.?..J..ec;.~. (In North Kordofan: payment 
of Sud. LS.250 subsidy to home owner,provided by the EEC). 

The proJect concept used is to make use of as many 
ways of promotion of health messages as possible. The 
project has been very successful in this, as hea1th messages, 
including Sanitation promotion, are disseminated through: 

a comprehensive, simple, manual complete with images 
depicting, among others, Sanitation messages covering all 
relevant phases of V.J.P. latrine pit construction. 
installation of the squatting slab and ventpipe, const~uction 
of the superstructure and the use and maintenance of the 
latrine. 

- the establishment of village health committees, tobe 
composed of 5 men and 5 women, taken from a broad base 
of people in the village and training of these health 
committees, among others. in a1l sanitation messages. 

dissemination 
regional radio, 

ot 
1 5 

health messages 
minutes, twice a 

through 
week. 

the Kordefan 

including health messages, and sanitation promotion in 
curricula of youth groups, boy scout training camps, 
nutrition courses for warnen and some schools 

Construction of demonstration VIP latrines. 

It is evident that the promotion of VIP 1atrines has 
been very sUccessful. The establishment of village 
health committees and the preparation of the ~eference 
training manual ensure the continuotion of the process. 

The c1aims by villages, for VIP latrines, not even served by 
the water component of the proJect, show that the 
radio broedcasting and the mouth - to - mouth passing on of 
the health education messages are effective. 

The good impact of the VIP promötion must be attributed to 
the good management of the programme, the r-eceptiveness of 
the author1ties and the population to 'fo11ow-up an the 
messages, the fact that the demonstration latrines conform to 
the pretenses that they v1rtual1y do not smell and are fly
free. 
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One effect of the successful marketing for VIP latrines is 
that a demand is created. that cannot immediately be 
satisfied. The construction programme is slower than the 
promotion. In this phase the project should seek to promote 
a greater degree of ?..~J_f.:--JJJ~.l.P.· Loc~l production of squatting 
covers, vent pipes and lining of the pit with exclusively 
local matet"'ials should, where possible. be encouraged. 
Experimentation should therefare be st~ted up with speed. 

Guinea worm disease prevalent in South eastern Kordofan. 
Handpumps ho!!Ve alrsady been installed in certain villages. 
and tapping af drinking water from Mondpumps has been 
promoted in favor of water from surface water (hafirss) and 
dug pits in the river beds. which are infected by Guinea warm. 

Due to the insecurity situation, eaused by the 
these areas can no langer be reached, other than 
t"'adio. Many people are leaving the area and move 
North. 

civil war, 
by Kordefan 
towards the 

In the new edition of the training manual, messages towards 
ths reduction af drinking with Guinea Warm polluted water are 
incorporated. These actions are all wh~t can be done under 
the present oircumstances and they are considered adequate. 

5 . 1 . 5 f~~ .. r:!.SJD.fl. ..... ~ .. Qt ..... h~0..9.E!-:-!.!!LR§ .. ~.M.fL.,.c;:!j_§.P..9~?-~ .. L-~ . .f.--~~§.~.~- .. ~~.!;.~r.. 
~.nsL.~.:i.m~.l_f.~~f~§. 

The concept of the project is that the vil1age shauld assure 
cleanliness araund the handpump. 

Through the training of 10 volunteers, appointed by the 
village council in the village health committee during a 10-
day intensive course and the distr"ibution of the reference 
training m.anual t:o the village leaders and the VHC members. 
the motion of hlygeine and sanitation are passed an the 
vil1ages. Furthermore health messages are disseminatad by 
the project through the Kordefan radio. 

No data a re kept by t he project an t he effect i ve fenc ing of 
the handpump are.a. 

During the evaluation mission field visits, the team observed 
that in the rural areas about 80% of the handpumps seen were 
fenced, by branches of thorn trees. The proJect promotes the 
planing of life hedges. Effort to this send were observed~ 
and about 20-30% of the hedges had small life fences, planted 
to ultimately replace the branches of thot""n trees. The 
fenced handpums effectively kept lifestoek away from the 
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pumps platform area. 

Jn the urban centres (Oilling, Kadugli, Hamadi), only about 
SO% of the handpumps were fenced. 

All handpumps create excess water and waste water is drained 
away from the pump by a concrete drain of 2-3 water length. 

The project promotes the rense of the waste \I.Jater from the 
handpumps to supply water to a vegetable garden and mini-tree 
nurser1es direct:ly adj~cent to the handpump drain. In the 
Plan of Action 1988 for South Kordefan the objective was set 
for the creation of 50 of such tree nurseries and for 1989 a 
total of 10 was set. A few of such tree nurseries were 
inspected. The number of tree nurseries built is not known to 
the evaluators. The Nuba Mountain Rural Development ProJect 
followed up in some cases. In a few oases it was observed 
that the project provided a brick-lined pit to collec::t the 
exc::ess weter to faci1itate watering the p1ants_ 

Few handpumps, (less than 10%) however, were 
adjuc:ent gardens or tree nurseries. and 
c::reating pools cf standing water in plaees 
wor1d not dra.in. 

ol:lserved to have 
waste water was 
where the water 

As most househa1ds keep and heads of 1ifestock, the pools are 
c:onsidered usefu1 to water these animals. In a few cases 
e::.pecia1ly in the urban areas it was observ'ed. that 
special pits were dug to serve as w1:1tering ho1es for goats. 
sheep, donkeys, and camels. The accumu1ation of animal 
faeces is then unavoidable araund these handpumps_ 

Promotion is, 
distanee away 
cumbersome for 

however, done to 
from the handf)ump, 
the people. 

water the c:~nimals some 
but this seems to be too 

The observatiOf"l that some 80% of the handpumps in the rurl!ll 
areas are fenckd, 1s an indication that the health educatian 
messages are successfu11y passed on to the villagers, who are 
the owners of the handpumps. More gardens could be created, 
and this should still be further pramoted. 

The 1ow pereentage of fences in urban Centers is attributed 
to the prasence of the administr~tion in the town. The 
explication given was that there is a strenger feeling in the 
towns, that the government should t~ke care of the streets. 
Further promotion to health committees 1n the urban centres 
is desirable on this issue. 
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5. 2. 5 

The health educC'.!t'ion teams (2 in each province composed of 
1 mc:m and 2 women each) are basically responsible for 
organizing the community to participate in the new WATSAN 
octivities. 

The most importont tool used is to establish village health 
commi ttees ( VHC). These a re estab 1 is hed and su bsequent 1 y 
trained according to the following 3 step procedure: 

1- Health education team contacts 
invites the community through 
amongst themselves 10 persons, 
influential in the village. 

the village leadership and 
their leaders, to elect from 
5 men ~nd 5 women who are 

2- Village elects the health committee members among which 
the 2 village pump mechanics. 

3- Health education team shows during the ~ourse video films 
on hygiene, sanitation, diarrheal diseases and control. 
Vaccination l!!nd oral rehydration t:herapy. For this 
purpese a video and t.v. and a generator set is available. 
All villagers are invited and can see the films. Text so 
far is only in English, but translation is given. 

The health education team includes health educat1on in the 
training of h~ndpump mechanics. 

As long as the borehole drilling, 
VIP latrine construction goes on, 
Refresher courses after one year 
reactivate the committees again. 

5. 2.6 Instit~~ion~l set-up 

pump i nsta 11 at 1 on and 
the VHC's are active. 
or maximu~ two would 

The project is functioning as a combined NRWC/Ministry of 
Health/UNICEF operation. The main management is ensured by 
the NRWC executive manager in each of the Provinces, seconded 
by the UNICEF ProJect Coordinator. 

For the health education and sanitation components the 
Ministry of Hea1th has assigned social mobilizer~ to ensure 
the coordination of the health educations teaching. The 
teams therefore, 2 in each of the 2 provinces, (4 in total) 
are ,;,lso staffed by rv10H health educators ( 1 man. 2 women) 
(in each team) 

In total 12 health educator are at the moment ensuring the 
health education activities in the field. 
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UNICEF has 
activities 
province) 
sanitation 

appointed the health. education/sanitation 
one national social mobilization officer (in each 
to assist the Ministry of Health and the NRWC 
section. 

Tr~nsportation is assured by one vehicle (Landrover 110) for 
each health education/social mobilization team, in South
Kordofan. In North Kordefan the two teams share one 
vehicle. (Toyota LC) 

The sanitation act'ivities, notably the VIP installation 
aotivities, are coordinated by the NWRC engineering 
departments in the two provinces. Two (2) teams werk in each 
of the two (2) provinces. They are staffed by the NWRC. The 
composition of the teams is as follows: 

Engineer (Supervisor) 
Team leader 
Skilled labourers 
Casual ( labourers 
Drivers 

In tot,;!;l 46 NWRC staff in 

1 
2 ) Total 11-13 metnbers 
5-7) per taam 
2 

'installation activities in the 
4 teams ensure 

field in the whole 
the V.I.P 

Kordofan. 

The coordination between the m1nistries involved in the w~ter 
supply ~nd construction, (for VIP construction) and health 
(for Sanitation and hygier"Je promotion) is most successfully 
~chieved in the Kordefan WATSAN proJect. This is most 
clearly seen on the provincial level where professional staff 
of both ministries occupy the same office space and join in 
the team outreach to the population. 

As a result of the successful promotion drives spreading 
health education me~sages. tra'ining of handpump mechanics and 
villagers in h~alth education alongside the construction of 
VIP latrines and other sanitation promoting activitie~. such 
as fencing the hand pumps has brought the so important of 
water and sanitation to the district, rural coune'il village 
and hausehold level. 

As the project continues. efforts could be mede to strengthen 
the WATSAN coordination an all administrative levels to 
include the ministry of education, es the ministry and its 
network has an important role in constructing school latrines 
and teaching health education. 

It is clear that the availöbility of Government Staff notably 
NRWC personnel to the project, has allowed the project to 
expand rapidly. The priority the NRWC and the MOH has given 
to the project is evident and this fact has greatly 
contributed to the success of the proJect. 
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5. 1. 7 Performance 

Much h~s been achieved since the Sanitation activities were 
started up both in terms of estab1ishment of health 
committees, and the subsequent training of the members in 
terms of promotion and construction of VIP 1atrines and in 
the preparation and distri bution of reference training 
manuals. 

The numerica1 achievements to date against targets have been 
summarized in Tables 2 and 3: 

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

PLANNEO ACTUAL 

North 5outh Total North South Total 
(K-0-R-D~O-F-A-N) (K-0-R-D-0-F-A-N) 

------------------------
1987 67 84 1 51 

1988 200 100 300 1 2 1 88 209 

1989 300 100 400 1 0 1 90 1 9 1 

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

SUB TOTAL 500 200 700 
======================= 

TOTAL PLANNEO END 1987-1991 470 

*No Plans of Action were made for 1987 

TOTAL including provision 
for Southern Sudan: ** 770 

289 262 551 

In addition 5- school latrines have been built in S. Kordofan, and 
6 other are being built in North Kordofan. 

Table 3, Summary of t~rgets ond actual ~stablishment 
and tr~ining of village health committees in 
North and South Kordefan 

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

Note: As civil war in Southern Sudan limits substantially 
the provision of es~i$tenoe, planned for this region, 
allocations for Southern Sudan could possibly be 
applied for Kordofan. 

The implementation rate compared to the target for the 
period 1987-1999 is: 78%. 
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PLANNEO ACTUAL 

North South Total North South Total 
Kordefan Kordefan Kordefan Kordefan 

"1985 
1986 

SUB-TOTAL 

1987 
1 988 
1989 

( 9 00) 
(900) 

1 '8 00 

900 
1,2001,800 
1.200 2,700 

SUB-TOTAL 1989-1991: 

TOIAL since 1985 

TOTAL 1987-1991' 

TOTAL 1987-1991 

900 
900 

1 • 80 0 

900 
3,000 
3,900 

7,800 

9,600 

6,470 

59 
481 

1 . 04 9 

1 2 
616 

464 
791 
909 

12 
616 

523 
1 • 2 7 2 
1. 958 

------------------------
1 • 58 9 2,164 3.753 

1 • 5 89 2. 792 4,381 

(TOTAL including provision for Southern Sudan: 11,720) 

The implementation rate, compared to the target for the 
period 1987-1989 is: 48%. 

Table 3. Summary of targets ~nd actual 
construction of VIP latrines 
in North and South Kordefan 

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

The r-esults of inspection of VIP latrines duritig the evaluation 
is given in Table (4). 

The model of VIP latrine, that the project is using requires 
contributions from the house-ownsl"', the Sudanese government 
(water corporation and ministry of Hea1th) and UNICEF. 

The cost to the hause owner varies, at the moment, from 
Sudanese Ls.320 (1owest cost of pit digging, and 
superstructure \lrlas ca1cu1ated at LS. S70, whereas in North 
Kordofan the EEC pays a subsidy of LS. 250 for each completed 
VIP latrine) to Ls.3200 (pit digging and supsrstructure of 
brick wa1l with zinc raafing and (ref. fie1d report from 
Kordefan staff July '67}, calculated without EEC subsidy. 
(Situation to date in South Kordofan). 
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• 

Table (42. 

o...mtiB--J CF Ir-GS::TIQ-..1 a= VIP lATRThffi IN IOttf=lt>J 
19-26~ 1989 

Disb""tct Rral Villaga VIP Latinss lrsf::s::ta::l 
OJ..n:::il Co!pleta:l Fa.Jlty Cbllcp::e 

~ stn..ctl.re 
of \.Eflt--pipa 

t>trth lb"cbfa-1 ' 

El Chrld ,g"nk!n :Tirtei~t 5 
:l<ald:t 8 ,. (sd=l) 

: FIY" T a"l Ga .. ll 3 
&l N.fu:j 

'""" Z<b;d 
:Jarb.J E1 B:tri ' 6 

3 

Un """' 
,El Rnd ;N.J..a~ 2 (\.&'JD) 

• 
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R:p.J leti cn stru::ticn 

5 5 

• B : R:nf b laon off by 
:win:l 

3 3 
6 6 3 : N:J 9-pa""' stru:::t:l..re 
2 2 : b..rilt in stcrm 

: W3t:6" o::>...r'=l9 

2 2 

• 4 

• 



Table { 4) ( cont' d) 

01str1ct Rsel Vill- VIP L..atires I~te:l 
O::Lrcil ctnplete:J Frulty Cb 11"1""' ~"" Cl"" Lt-d;r Ctn-

~ stn...cl.l.ra Ft:p .. llat1m stn..ctioo 
of vatt-pir:e 

• ' 
' 

S,.,th t<cnbfon ' 

Dillirg ,H,mcH ""l;d M..sa ,4 pits b>in;J d.g 
Dillin;J ,DJ:eibot ,DJ:eibot 1 
Dillin;J :Dillirg 1 0 :Pit fille::l to 

:~ity, rrB'"ly' 

:flies 

KrlQli '""" 2 2 2 
KrlQli ,KriQli 

:- Al Koz: B • 8 B 2 :N:::l rcofs 
2 :S::reel Trrn 

;- R:d2ef q..srta"': 4 (9=1=1' 4 2 :-fas:es aro...rd 
latrire:::) : : cre ri-c:o 1 

:~ fcr cle:r.in;;~ 
KrlQli ,M.rto 2 2 2 3 

KrlQli 'KJll"' 4 :Pits lira:l aU !:ein;~ 
:d:Ep;rsj ra::targ..Jl<r 
,fcnn 

49 5 5 47 44 14 



The cost to the proJect p~rticip~nts~ water corporation. 
ministry of health and UNICEF Wi!l$ calcul&ted ~t US$116 for 
1988 activities in South Kordefan (output some 800 
latrines in that year) and at US$ 152 per 1atrine (in North 
Kordefanoutput 500 1atrines that year.) 

Assuming as coverage contribution of US$ 134 to the 
portion to US dollars: Sud Pounds 600 = US$ 133, 
cost of the 1atrine comes to US$ 267. 

homeowner 
the total 

A further splitting up 
Government of Sudan 
contri but i ons: 

Contributing Party 

Government of Sudan 
(NRWC ond MOH) 

UNICEF 

Homeowner 

of the contribution of UNICEF and the 
gives the following percentual 

Cos:t of simple 
VIP Latrine 

US$ 62 

US$ 72 

US$ 133 

US$ 267 

Percentual 
Gontribution 

23~ 

27% 

SO% 

The cost breakdown exercise shows that the homeowner portion 
equals at least 50% of the tota1 cost. 
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In 1982 a UNICEF-supported workshop was held in Kadugli entitled 
Environment, Sanitation and Water related diseases. The outcome 
of the workshop lead to the addition of environmental Sanitation 
and health education components to all UNICEF-assisted water 
project, now known as WES. Environmental sanitation and health 
education has implications to the health and the deve1opment of 
the population (especially of children). There are further 
activities from different sites - from government institutions in 
Sudan, but also from organizations from abroad - which directly 
and indirectly support the WES-project related activities. It is 
a positive sign of WES that their are several further activities 
which try to link those together. 

The WES-Project work is directly linked with the Ministry of 
Health regarding the project programmess in the Sanitation and the 
health education Sessions. which were described elsewhere in this 
report. The furthel" cooperation with other institutions will be 
described in the following. 

The .~.i.~ .. :U?.-~.!:.:t. ..... .s:t. ... !j.~~J-~ .. b is 1 inked to the WES-project in further 
different ways. The public health sector has to look to waste 
disposal. control of market, hause visits, etc .• but due to 
lack of funds and equipment the functions are fulfilled only at a 
low level. The bad control of waste disposa1 in Kadugli Town was 
obviously. Thet""e is lack of transport, only one tractor and one 
car is available, which has also to carry the water for slaughter 
hause. It is proposed to introduce donkey cers os a cheap 
alternative for these purposes. One cart cost about 7000 LS and ~ 
donkey 1000 LS. 

The Ministry of Health is also responsible for collecting health 
data, which would be valuable for monitaring the prograss of the 
WE:S-project. In their objectives, stated in the "~lan of 
Operations". a reduction of communicable and especi<!!!l ly Wl!lter
borne disE!ases (e.g. diarrhoe) should be achieved. In reality 
there is a lack of data. The collected data on severa1 levels. 
even at village levels public health posts ere supposed to give 
monthly reports, are not properly processed to be useful for 
monitoring aspect~. According the ~iven statements in most cases 
that after water introduction a l"eduction in some disease ar·e 
observed, e.g. often reductions in diarrhoe incidence were 
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mentioned, but no "hard" data are Z!Va1lo!ible wh1ch would pr-ove 
this progress. Examples for the collected data on rnot"bidity 
data at vil1age levels and their trends are shown in Fig. 8-10. 
Same of them seem to indicate impressive improvements, but this 
dota are not eontrolled and the results have to be taken very 
carefully. They cannot prove the positive influence of the 
program. but they give positive indication. 

There ar"e l inkages to activitie:=: of the ~.i!J.i§.tr:'.~.-. ..9.f. .. ...!~dus..~!iq~.· 
Same brief training sessions on health education were done in 
several primary schools, main emphasis is put an topics regarding 
VIP-latrine functioning and using, and fencing the handpump area. 
Similar training in health education is done with boy soouts 
group in the towns (Dilling and Kadugli). 

The main cooperation with the Ministry of Education is done 
tagether with the School Garden and Nutrition Education 
Department, which is involved in another UNICEF-assisted project 
not being part of the WES-project. There are 3 months Cöurses for 
warnen on nutrition education. In 4 years 1300 women were t~ained 
in Kadugl i (by 5 st:aff members) and 3000 in the province (by 11 
staff members). 
The courses are run in groups of 25 women. who 1 iving for that 
time a center. Due to the civil war situation in ths moment there 
are only coursein Kadugli. For married warnen obviously there are 
difficulties for them to participate, the time eonstraint is 
especially important. Nevertheless their seems to be a high 
motivatiön since many ean manage to overcome the problems. 

The content of the education and training courses include the 
following topics: infant feeding, nutrition of pregnant and 
lactating ~o~omen, use of fuel for cooking, reforest:ation, 
gardening, use of sheep milk, egg from chicken, food stor.sge, 
hygiene, clean water usage, growth monitaring of children, 
immunization, diarrhoe (ORS), handicraft and cloth making 
(sewing). As teaching aids there is a wide variety used, e.g. 
flannel graph, videO and playing dramo (theoter, e.g. the use of 
DRS was presented us in this form during our visit). 

6 • 2 • 3 .6.9 .. C . .i.9 .. ~JJ~.~ . .C .. o::!.J. ... .A~ t .. i.Y. . .i .. ~.~~ 

A speciallinks to the !'1jDJ.§~!I'.~ ... ~.2J ...... ~.9..CJ.EJ:J.J!!d.!:.~ is given by the 
Nuba Mountain Rural Oeve1opment Project) (NMRDP). The NMRDP was 
established in 1980, it is a EEC-supported proJec::t. The basic 
aims of NMRDP ~re to increase the food security and the standard 
of living of rural househo1ds in South Kordofan. The project has 
the head quarter in Kadugli and 4 subcenters in Kodugli, Umm 
Serdibba, Sunjukai and Dabkar. In the Extension and Training 
section of the NMRDP there is a community development section. 
which is further subdivided in micro-projects and wcmen prog~ams. 
Emphasis is on aetive participation and on the self-he1p 
approach. 
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Tl-le women progrt!lms sterted w1th e KordofarJn Rure1 Womet"' 1 S 

Conference in Di11ing. over 200 warnen attended this meeting in 
April 1989. The ~ctivities of different government department:s 
and of the different Non Government: Organizations (NGOs) in 
community deve1opment, women activities and health should be 
coordin<"!lted. Therefore programs in preventive health care for 
warnen and chi1dren were planned tagether with WES-UNICEF in 
Kadugli and the EPI (immunization) in Dilling. (in connection 
with the immunization team, organizin~ trave1 tagether with team, 
hea1th education of mothers, who are waiting with their chi1dren) 

There were two women courses (3 months duration) an topics of 
horticulture, gardening, health education,· etc. 
10 mi~;:ro nursery proJects (tree nursery, fruit trees <e.g. 
mange>, live fencing) were completed in 1989. 
8eside this moreformal links there are in the WES-projects some 
more informal horticultural ''micro projects", like vegetable 
gardens and school gardens in some cases next to handpump. 

Since 1987 the WES-North Kordofan-Project has combined with their 
other activities a health education component. The aim was to 
raise the awareness of villagers on hea1th matters and spread 
simple health messages. The program was imp1emented by Ministry 
of Health staff. lhe main task was to train the vil1age heölth 
committee members (ref. other chapter). UNICEF assisted in 
provi d i ng aud i o vi sua l a i ds and trans port, and pays a bonus to 
the staff. 
Further social mobili~ation activities supp1emented the WES
project. 

On different further sites there are more links to the titr:t:i.§.tr~. 

!?.i. .. ..t1.~-~-ll..b . 

The nutritionist within the Ministry of Health runs in 
coordination with WES-project courses on nutrition education for 
women. The project is preparing nutrition education materials, 
like f1ip charts, pictures, video and slides. The project is at 
an initial stage and receives assistance from USAID (diet survey) 
and UNICEF (hea1th section). There are given nutritiona1 
guide1ines within hea1th education. inc1uding growth (monitoring) 
of chi1dren. but main priority of mothers "ls watet". Wate/" is 
!.b..f::l......ll).!~! .. l!:l~_ny_:!;..r:J.~ n t;, • 

In addition there is cooperation with hea1th posts and vi11age 
hea1th workers in different ways. as membership in vil1age health 
committee. immunization program, distribution of ORS-solution (in 
the moment there is no supply and there al"e o!lt village level 
almos"t no drugs <e.g. against malaria, often mentioned as the 
most important disease>). The EPI (extended program on 
immunization) is a further site for cooperation. There are some 
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health ~tatistics 
af limited value 
South Kordofan). 

collected, 
(ref. the 

e.g. monthly reports, but they are 
same section for the WES-Project in 

The eooperation with public health efficers in North Kordefan is 
similar to those described for South Kordofon. being siting and 
inspection of VIP-latrine. There are obviously problern in 
supervision, the main reason given lack of transport. there are 
no cars. The control of leakage w~ter at the handpumps w~s in 
several oases not properly. There is almest no proper w~s~~ 

disposal, especially in towns. 

T h e JJ .. t~U .. Q.~.E..::-.. I?..C.9Jl.!:.~ . .I!'JD.§L.Q.L_.f:.9..1J.§. .. L ... Q.~ . .YJ~Lt9J?..!!L~.D.J:. • w h i c h i s i n c 1 o s e 
c o o p e r a t i o n w i t h t h e .~..:!n . .i.§ .. "!;r..Y. ... ..9.f .. J: .. in~D.9.5.! ..... ~---1;.9 .. Q n ~ .. f:r.l.Y.,. .• ...Q~P.~..r:..t.m e ni. ... Qf 
P.J .. ~.nr.üD.9.. ... §: ___ ~_9_QJL9..!!1..i9J?. wi t h i t s o bj ec t i ves :. 

development of the socia1 sector, 
improve the delivery of the soc1a1 services. 
increase the awareness by regional and local officials of the 
special needs of children and warnen. 
strengthen coordination between different departments, 
promote monitaring and evaluation shows links to the WES-project. 

There are women's development programmes in three districts of 
South Kordefan (Dilling, Bara, Obeid). Their targets are increase 
of households' food security and income generation among rural 
warnen. The range of activities covered include: 

- Jubraka (home gardening) 
rain-fed agriculture 
small scale irrigation agriculture 
cheese-making 

- grain stores 
women's woodlots (tree nursery) 

- bee-keeping 

The cooperation between UNICEF and the Ministry of Finance & 
Economy resvlted in provision of finance for the VIP-latl"ines 
from the EEC. The EEC micro-project program is run through the 
department and part of the funds was allocated to VIP-latrines in 
three rural council:..S (Sheikan, Abu Zabad. Elrahad). Up to now 
1405 VIP-latrines were installed within thi:s program. The EEC 
fund up to now disbursed amounts to LS 635.000. 
Further coordinations with the Ministry of Finance &Economy, 
especially regarding the water program, should be encouraged. 

T he you t h t r a in in g c ente r w i t hin t he ~.:!.!)~~-~-~!:~ .... ..9..L .. :f9_~-~b .... ~..D.9. .... §..eor.~.§. 
started in 1973 a program of training courses in boys scout camps 
(12 days duration). which is a kind of literacy program. but Blso 
contains component of health education. There are further adult 
education programs, including 6 months courses for women in 
handicrafts and health and nutrition education, which include 
topics like sanitation, hygiene and diarrhoe treatment (ORS), and 
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uses different teaching cdds, l'ike playing sm"ll drama. The 
target: groups are the poor. the ill it:erate, school droppers Bnd 
displaced ~dolescence. The te~m h~s 39 t:rainers. Some ~ctivities 
are jointly done with WES-program. For handicrafts there was some 
support g 1 ven by UNICEF. l i ke sew i ng machi nes and equ i pment for 
leather work. Till now there are 200 participant:s. 

Twice a week there is a health education program broadcasted at 
.B§.~..i.C?.~ .... ~Qr.s;lS?f~_r (Tuesday, Saturday, 4, 30 p.m., for 15 minutes). 
The series of radio programs were planned by the R._~g_i,Q!lw.~.J.. 

t:l . .1.r.~.:t. .. I2.Y._9.f._!i~.~J .. !b., ... -:!;.h~ .... .D ~-E~ .. r:S .. I!1.~.!:).! .... ~9.L .. 99_1t~ .. c~-~D.EL_LQ.f.Q.~!!!.~ .. !;.Ü?..Q a n d 
UNICEF. lt was started in 1988 <!lnd up to now 88 different 
programs were produced, there are several times repeated. About 
35 of them are WES-IJNICEF-related (e.g. parts of waterpump 
manua1, function of village health committee, water ~torage, 

water related diseases, control of diarrhoe, VIP-latrine, garbage 
disposal). 

The program shows good ac~eptance, an indication for this that it 
was never changed, despite the fact, that Radio Kordefan change$ 
the program schedules every three months. Radio Kordefan receives 
letters from villages asking for reeeiving UNICEF-support 
(handpump). The coverage is difficult to assess. Every time we 
asked in villages during the field visit for this program, the 
people in whole Kordefan were aware of the program, were 
1 istening to it. There are obviously enough transistor receiver 
in the villages. but in the moment there are problems with 't-he 
supply of batteries in Sudan. 

The cost for the program is rather cheap. Two people produce the 
entire health program; they face proble~s with their simple 
equipment. They are in need of more batteries, cassettes and 
better recorder equipment. The total cost of the radio program to 
UNICEF in 1988 was $ 5.500. 
In addition Radio Kordefan has in normal program reports on 
UNICEF activities in general. 

In 1 inkage to the WES-ProJect one can f1nd in the Yicinity of 
handpumps some vegetable Qardens and some school Qardens, as well 
some tree nurseries arid some trials for making live fence and 
shadow trees in schools could be observed. 

In conclusion the WES-Project is concentrating on its main aim, 
providing the people of Kordefan with water. Giving people water 
is not only a social service, good end safe "water is life" (the 
arabic name g"lven to the Indian Mark Il handpump is "Hayati". 
which means ''my life"). Water is an important prel'"'equisite to 
achieve good hea1th conditions and its effects are increesed if 
aspects of hygiene and sanitation are considered, the WES-Project 
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~~cognizes them. Sut wate~ can be used in many different woys and 
for several purposes. Providing people with water has influence 
an the development of the community, giving water has economic 
imp1ications. 

Providing water and sanitation facilities mean for a successful 
project to acknowledge the technical expertise, e.g. to site 
properly the dri11ing for water. to use the appropriate 
equipment, to select a durable, easy to maintain handpump or to 
construct sustainable slabs for the VIP-latrines. In managinQ the 
technical site of such projects, it is not unlikely to neglec::t 
the human site. The final aim of all development project to give 
the population ai"'Jd the community a ch~nce for a better 
development, can be achieved only by a proper use of the affered 
goods water and sanitation (VIP-1atrine). Education and 
training of people is necessary. The people themselves have to 
use their chances, have to use the water and the lat~ines. The 
WES-project is recognizing that in h~ving emphasis on introducing 
village hea1th committees. as cores for different selfhelp 
~ctivities, 1ike handpump maintenance and public health control. 
Since there are so many possibilities to use water (as food, 
personal hygiene, washing clothes, feeding animals, brick making. 
irrigation of vegetab1e. trees, etc.), many further project parts 
could be included. There is the danger to "concentrate" at one 
place at few ville:.ges to show all possibilities of water 
usages and forget to expand the program Tor the advantage of more 
peopl~. As more complex a p~oject is. as more difficult it is to 
manage, the slower is the e~tension process. 

The WES-project hes found a good compromise. It is concentrating 
on a package of water, VIP-1atrines and health education, but 
indicating by using occasional linkages as described in this 
chapter the further possibilities of the given implements. The 
additional ''micro-projects" should be regarded as kind!:> of pilot 
projects. The Villagers themselves in cooperation ~ith other 
institutions and organizations should make better use of the 
given water. 

The idea to introduce pack~ge programs in the villages (water + 
sanitation <VIP-latrine, village health committee, health 
education> + eve~ com~unity development activities <horticulture. 
handicr~fts, etc.> is appreciated. The aim to organize water 
supply and sanit~tion (or even further activities) in a sim'ilar 
time frame seems to be unrealistic. The supply of water as such 
is a technical matter and can be managed in that way. The proper 
usage of water and sanitation fac::ilities. health education and 
community development are to handle in a quite different way. 
The progress in drilling successful boreholes and installation 
handpumps can be organized rather efficient as the WES-Project 
evidently managed to da. This "speed" can not be maintained 
regarding the installation of VIP-latrines. They should be 
installad by selfhelp. This cannot be m<'!lnaged and executed 
technically. The VIP will be constructed on a individua1ly besis. 
That means their are individual readiness ~nd time schedules for 
the necessary means, e.g. digging after time of harvest, s.!!lving 
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money for buying bl"'"ieks, etc. E.!lch vill.!l~e i!!lnd their vi1lagers 
have the"ir own eharoacter .!:lnd thus their own "speed" of 
approaching the clifferent tasks. Waiting until the "whole 
package" is achieved would mean other villages would have to wait 
unnecessary lang until they receive their water and their impacts 
for their own development. So it should be seriously considered 
to loosen the tights between the water and the sanitation p~rt~ 
of the WES-Project. Water extension can extend more rapid1y, the 
sanitation and health education should concentrate on the 
establishment of the vi11age health committee in this respect 
including some demonstration VIP-latrines, but not necessarily 
stick to the aim of a complete VIP coverage within the time frame 
given by handpump installation. 

The main aim better development of the popull!iltioh can be 
observed in many different ways. The WES-project has a set of 
objectives whi~h include monitaring and evaluation of the project 
beyond simple count i ng the const ructed hand pumps and l at ri nes 
including the cost effectiveness of them. The health situation of 
the population should be improved by those measurements, the 
incidence of w~ter-borne diseases (like diarrhoe) should be 
decreased. 

In the project there are data available for the technical proJect 
progress- The progress in health is difficult to evaluate. There 
are no baseline data available. The effects of water on health 
are working \.Oiithin complex models (Fig. 11) c::~nc! its te~kes time 
till the effects can be measured. There <!Ire many thorough 
sc1entific studies on the effects of water and sanitation 
projects, which quite different results (based on the 
complexicity of the epidemiological mode1s and methodological 
problems). One cannot expect from a project to implement such 
scientific evaluations, it would simple not be i!!ppropriate for 
the given situation. Sut neglecting any kind of monitaring and 
evaluation is also inappropriate. 

There are on different sites of the WES-ProJects and in vill~ges 
severel datas and informaticm scattered. Sorne health posts and 
many dispensaries are collecting data, which are available, but 
not used. In some places there is growth monitaring of children. 
Per siting the handpumps there is needed information on the 
village population, the immunization program need figures on the 
infants in a village. It would be wise to conect all this data 
in a village. It is recommended that the village health committee 
keeps a Y.'..:!_l.l~.-9.§!~ .. S:Le:t~~ .. ~f.1J . .§!. on relevant aspects of community life, 
l i ke: 

population 
dise~ses 

number, male, female, children, infants 

condition of handpump and VIP-latrines 
harvest, food storage,etc. 
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Sketch of an epidemiol ogical model of the complex influences of 
water onto the health o f a population 
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This has to be supplem~nted ~ith teaching some simple evaluating 
techniques, sho~ing them how to use such informations. It is 
rscommsnded to use Tor that purpese t:ec:hniques which are 
described in the book: 

M.- T.Feuerstein: Partners in Evaluation- Evaluating Development 
and Community Programmes with Parti~ipants. Macmillan. TALC, 
London, St. Albans, 1986 (ISBN 0-333-42251-9) 

• 
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It is evident that the environmental issue of sustainability 
in a process of development in ecologically marginal and 
semi-marginal areas is becoming a challenQing concern. WES 
provides a typical example of an integrated venture that has 
important impact at the micro-environmenteil level. The 
ecological Yunerability of Kordefan as an extension to the 
sahel in region, makes environmental assessment of any 
pragramme focused an the natural resource base. a vital 
matter. Sustainability of such project is closely 
interlinked with its environmental complexity in execution. 
monitoring. fallaw-up and side effeots and production system. 

WES is functioning in a large ecological I!H'ea of variable 
lacal resource potentials, but still within a broad and 
ecologically delicately balanced environment (see background) 
section Under such conditions of the fragile environment of 
Kordefon subjected to successive drought years and 
desertification associated with both climatic conditions and 
human t.Jse of tha resou!"'oe base, environmental impac::t 
assessment is vital for any rural development ventures of WES 
nature. 

Environment as a complex system and dynamic, needs a langer 
time and close look to assess and monitor resultant ~hanges. 
WES spatial coverage, integrated system of standal"'d component 
provides lass difficulty to look into its environmental 
impact. The "Envi ronmenta 1 Impact Assessment of UNICEF' s 
Hand Pump and Sanitation Programme in Kordofan" 1989, (EAPK) 
will be taken as a broad base-li~e for this account. 

Accordingly the. theme of this account will consider the 
following main tOpics: 

1- Water programme impact on: 

- the physical enVironment and biomass 
water availability, use, quantity 
health, hygiene and sanitation 
population and economic activities and productivity 

2- Sanitation and health education 

- health, hygiene & sanitQtion 
environmental awareness, conservation and management 

- population, land use system. production and economy. 
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The complete documentation and quantification for 
environmental 1mpact under the present conditions and 
1 ife span of WES is rather difficu1t to att<::~in in the 
time ~:~eriocl of evaluation. Therefore value Judgment 
in assessment, pointing to trends of specific 
indicators is the option in this context. The 
indicators presented in (EAPK, 1989) will be the base 
couplad ~ith others the team had observed and spotted 
in the field visit. The treatment here of wat:er 
programme ancl sanitation/he~lth impact 1s for 
conveniance of writing only. In reality both 
programmes are closely integrated System. 

a- Environmenta1 impact of ~ater programme (HP) 

The EAPK, 1989 identified no major adverse 
environmental consequences af physica1 resaurce 
base t:hat presents a challange ta WES water 
programme af the h.;:~nd pump (HP), drilling and 
insto!llation. lhis fact is confirmed by the tee~m 
field invest:igatian in the project area. Still the 
team Observations related to the main indicators 
and parameters of physical environment changes 
presented in EAPK, 1989, P.42 are summarized in the 
fa11owing:-

- The hand pump fencing and using life fence is 
progressing and extended e.t a raasanable rate in 
spite of complains of arlimal browsino;;;~ of trees and 
lack of seeds of suitable amounts. What ~as mare 
observed is the increase in "Hand Pump Surplus 
water gardens (HPSWG) and ·Gubraka» or house back 
yard gardens. shade and fruit trees. These are 
seriausly considered by an increasing number of 
villagerts. Complains abaut lack of seedHngs af 
sh~de trees and fruit tress are reported by many 
villages visited. It is realized that the task of 
praviding seeds is not we:s responsibility, but it 
~ould be beneficial if the Dept. of Forestry is 
persuaded ta jain the praJect and make use of the 
services WES provides. In the proJect area with a 
high risk of environmental degradation. 
reaforestation making use of what the water 
programme pravides is qu1te possible if the Forest 
Dept is incorporated in the project ~s benefieiary 
of the praject services anly. 

- House gardening associ ated with HP is spreading 
fastly and alre~dy entered in family diet and 
earnings. In Kadugli town it was reported to the 
team that two Tamiliss earnings from hause g~rden 
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was Ls.900 and Ls.2800 respectively "1989. In few 
ville~ges it was reported that Acacaa Senegal 
seedlings were watered by HP w~ter surplus and 
distributed to the farmer'~ to plant in their 
fislds. Survival rate was low and the reason 
mentioned was lack of knowledge of villager's to 
handle seedlings, planting time and nursing. 

It is bel ieved the.t if the present trend in 1 ife 
fencing of the HP continued and promoted it will 
eventually lead to subst~ntial pro~ess of 
conservation of the biernass tak;ng into 
consideration number of HPs, and its spatial 
coverage and the need of cut wood (Mostly young 
trees) required almest annually to fence the pump 
yard plus the vegetable garden araund HP which has 
become a common feature in the area. 

The HP water provides surp1us water to be used in 
mud houses and VIP building instead of wood and 
grass materials. This is in fact an important 
development initialed by the HP and now spreading 
at an acceptable pace. This is another avenue of 
biomass consserovation whioh will eventu.:~lly be 
ref1ected on fuel wood and charcoal supply. 
reducing cost and effort to get such ener"'gy 
sources for domestic use. 

The spreading of HP has positively contributed to 
an optimum or near"' optimum distribution and even 
stabilizat:ion of population. The r-esult is 
1essening of the intensity of use of the biomass 
and soil allowing recovery of such resources as a 
pre-condition for recovery in productivity and 
rural improvement of quality of life. Such 
process is very essential to the success in other 
components of WES and its sustainability. The use 
of .mud in bui1ding although diffieult to tJUantify. 
yet the team had observed the increase in this 
trend in areas where suitable clay materia1s a:re 
to be found. It is advisable to encourage peop1e 
to use other water souro~es in building in order to 
reduce the pressure on the HP and its water 
budget. What is suggested here is to make use of 
rain ~o~ater co1lected in ponds, Khors etc .. as a 
mean of optimization of water reseure es. What is 
expected and a~tually, reommended that c1ay to 
replac::e wood and grass for building as a measure 
of environmental conser'vation in the proJect area. 

- The impact of the pump an the 1andscape, drainage 
and soil degradation is limited, yet cumulative 
effeot may be inc::reasing. In fact the citing of 
the HP• and in most: c~ses within the village where 
human and anima1 activities is intensive, the pump 
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imp~ct may be minimal in disturbing the landscape, 
drainage and soil. In fact the team had not 
observed any impact in this aspect to report, and 
even predicted no subStl!lntial imp.;~ct is foreseen. 
This is due to the wide spread of the HP and its 
role in spreading of population in large area 
which is contrasting with the wateryard which 
i~itiate concentration of both population and 
activities. 

The impact of HP on draining water resource, and 
balance between recharge of the limited acquiter 
and consumption is difficult to assess at this 
stage and need more hydrological investigation. 
It is just believed with the spreading of the HP 
and at present operation of making use of all 
available local aquifer, promoted by geophysical 
investigation, dry out of HP is not possible at 
least in the immediate future. It was reported by 
both E1 Obeid and Kadugli offices no ~p well went 
dry sinca the start of WES. drilling activities 
(1978). 

The HP environmental impact is evident in 
providing clean. healthy, cheap and adequate water 
for the hausehold and community. This was evident 
to t:he team in the level of hygiene in the 
village, cleannass of people and their clothes 
etc. Time did not allcw a close lock into the 
family daily usa of water, st:orage and ro1e of 
water in thig, but improvement in such matters can 
not be missed by visitors to the village 
especial1y if they had seen that villa9e before. 

An important impact to be noted that the HP has 
changed the percaption of the community of safe 
and healthy water in an area where dependence had 
been an almest polluted traditional water sources 
and for quite a lang time. 

T he HP had 
env1 ronmenta 1 

indirectly contributed to the 
sustainability in the following:-

Water has started to be an element of improving 
pl"oduction instead of being only ll social Service 
as bel ieved to be in the past. lt is used in 
hausehold gardens and HP garden as we stat:ed 
earlier. The HP water is even promoted local 
handicraft and pottery making as reported in Er 
Rahad district (Taba1dia village). lt was 
reported that women engaged in pottery making 
earnings rose from Ls .130/month prior to the HP 
installation compared with LS. 225 after the HP. 
Warnen .start to have more time saved from water 
fetehing which spent in c~ring for children. hause 
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hygiene, production etc. Fig. (12) gives a good 
summary of such interrelationships within WES 
community served, Men hava more time to werk in 
the vill~ge or seasonally migrate outside the 
area. Earnings from migration not only supplement 
family income but more important have relieved the 
pressu re and use cf t he meager vi 11 age resource 
base. Leisure time and for the first time is 
cptimally utilized by all members of the family. 

The interrelation of WES components an economy and 
land use summarized graphically below is gaining 
more momentum in the projeot area, at present. 
Such relationship is changing in nature and 
magnitude depending on the village ecological. 
ethnic structure and its organization 
capabil ities. 

HP had provided water fcr 
specia11y goats which are 
supplementary food for the 

ruminants in the house 
an important source of 
child and mother. 

Within the frame of the socia1 environmant the HP 
has provided a focus of community integration 
co11ective work end more tendenc::y towards self
rel ionce promote(:! by the government economic 
palicy. This trend was quite clear in all surveyed 
vill ages. 

The present pace of WES and improvement in its 
execution. installation and maintenance of the HP 
is effectively proj~cts the positive environmental 
impact briefly outlined above. 5ti11 the dynamic 
and ch,;mging nature of the environmental system 
demand a regu1ar monitaring to quantify the HP 
resu1ts. The objectives need to be to further 
promote positive aspects and see the necessary 
lirikage within WES activities and government 
bodies that help in maintaining sustainab1e intact 
and productive environment. 

The impact of these activities an the environment could be traced 
e~t this stage in improving heolth awareness and practic::es. 
hygiene and preventive hea1th care and sanitation. The 
evaluation in this case need close fo11ow-ups of detailed changes 
at the family and community levels. O~Jring the field visit the 
team was ab1e to observe some indic~tors of hygiene, 
environmenta1 health conditions. Soma of these indicators are 
considered in Chapter 6 of this doeument. 

A striking feature in the hea1th awareness and improvement is the 
popularity and speed "of health committees formation (VHCs) VIP 
preparation and even in vi11ages included in HP programme but not 
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Fig. ( 12} 

The Effect of 
Women's Time 
Allocation 
on Nutrition 

Quelle: J. M~Gu/re, 8. Popkin: /ncreasing Women's Aesources for Nutrition 
in Oeve/oping Countries, 1988. · 
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received the drilling and installation teams. An increas1ng 
number of villages now having a trained assistant he~lth worker. 
The role of health worker is vital and effeotive in impraving the 
village environmental health arid making monitaring easy by the 
good health statistics some of them are keeping. The role ·of HC 
and the assistant health worker is quite evident in rubbish 
co11ection and burning, cleaning of village, hause hygiene, water 
storage etc. The team observed the keenness and di l igence of 
warnen in health programme and that most of detailed work and 
diffusion of WES message is transmitted in the village by warnen. 
Women involvement wh1ch is quite promising is a credit and asset 
to the project to tap and mobilize. Most of warnen interviewed. 
mostly HC. members were proud of their activities and 
achievements and were very keen ta e1aborate and convey to the 
team. 

The reoent development 1n WES activities of extending VIP and 
health education into schools is '!l right move in improving 
envi ronment and promot i on of hea l th educat i an. The l ack of V I P 
or the poor hygiene eonditions of the existing ones use to ca~se 
great health hazard to the chi1d at this dge anO his community. 
The idea on which the programme of school latrine is based is 
logical because the pupi1•s health is sefe guard to future family 
health and community. At the same time the child is a good 
potential element of change in the environment in totality. If 
he got the message right he will be a main contributor to the 
programme sustainability, in providing future mech<:~nic, health 
worker HC member, and promoter of modernization and change in the 
rural community. 

The idea of school latrine is believed to be a positive step in 
minim1zing the health hazards associated with the heavy 
concentration of a large number of people in a limited health 
facilities small place and over a lang period of the day. 
Another target area where health he.zard is more serious is the 
market areas, mosque, flour mills stc .. it is rea11zed that 
communal latrine is difficult to maintain and keep, but the 1dea 
need to be entertail:led and given more cancern. In places like 
mosquess. government buildings etc .. it may be easier to cantrol 
and maintain. The team sees that something to be proposed to da 
some effort in this area after a careful study of the idea. 
Government departments is another target area for health haza~d 
specia1ly after stop af using the bucket 1atrine in the towns. 
ihe idea is not WES to take responsibility of doing that; but to 
promote the idea and provide the necessary and possible he1p 
drainin9 from the experience acquired in the health programme. 
Why these ideas .!lnd suggestions are put forward, because of the 
integration aspect of the health environment. What has been 
.!!chieved by .the family and even the village may be lost by the 
poor conditions in the mosque, schoal, place of work etc. 

The health lessons promoted by WES in seheals is again a credit 
in health education diffusion and awareness at the level of the 
child who ,·s a potent.ial parent and opinion leader and worl< force 
in the village. The environmental expected good results of the 
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school programme are abserved in the visited schools. In these 
schools pupils were given health and hygiene lessons of the best 
way of using the latrine, keeping it clean, health and hygiene in 
general, planting and c~ring of shade trees, small gardens within 
school premises. The idea of some seheals of assigning a number 
of pupils to care for a shade or fruit tree is an educational 
method of promating collective and group responsibility that 
proved to be badly needed in the village for the success of WES, 
at the community level. 

In the period prior to the VIP villages reported that human and 
animal waste used to be washed during the rainy season and 
drained to the ponds and surface water they use for drinking, 
They also reported that human waste causes diseases to animals. 
provide breeding environment for flies which causes diarriahoea 
and eye diseases especially for chi1dren. Such hazards are 
reported to disappear substantially in the post VIP period. This 
was supported by trends of drop in cases of dia~riahoea and eye 
diseases, reported by assistant health workers in visited 
vi1lages. To confirm this trend it is necessary to have a solid 
basic data based an a spec:ially designed system to be used by 
assistant health workers and be manipu1ated to give a quantified 
resu1t to enable a solidly based cost effectiveness and community 
benefits as the main target of WES. 

The extension of VIP programme into the urban areas which are 
rural in function morphology and style of life is a positive step 
in linking the environmental hazard associated with the use of 
now prahibited bucket latrine in these towns is considerable and 
the VIP remain to be the anly option to minimize the 
environmental risks in these towns. The team observed the keen 
and active role played by the town quarters er neighborhood 
com~ittees in forming HC, building VIP and even providing help to 
families having difficulties in erecting their VIPs. El Pugara 
quarter in Kadugli could be cited as a good example. The 
installation of the HP in these Quarters which suffer from severe 
shortage of water prior to HP installation has promoted the 
health conditions and contributes to the environmental conditions 
in such towns, whic~ are to be considered gate ways of change in 
rural areas. 

In the area of social environment WES in its two basic components 
of village based activities (HP managemant and sanitation health 
education) has increased the social binding force, group action 
and a mean of pulling all resources and spreading of cost 
oper"ation an a wider base. This strategy is proved to be 
effective in such poar communities with 1 imited reseure es. The 
team observed the trend of ''Nafir~ in VIP building as a measure 
of reducing cost for individual family and to Speed up the health 
programme to match with the drilling programme (ie. Abu Musa, 
Dubeibat rural Council). "Nafir" is a day or more work to be 
provided by all vi1lage or part of it to an individua1, free of 
charge in hause building, farming and now in VIP. 
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WES environmental impact through improvement of production system 
i s observa b l e but premature to document and measu re properl y. 
Still its general indicators are improvement in health and 
reduction of time wa sted due to frequent disaase attack to which 
all family is exposed. This saved time which is added to that 
saved from water fetehing is to be used in income-generating 
activities especially by women in handicraft, keeping of poultry, 
house garden ~nd "Gubraka" etc. Such activities are observed to 
be spreading . by mostly self-ignition of the women. This in fact 
a high potential support with limited cost of subsidies . 
extens i on. seeds a raw material s etc. A cred i t system may be 
devised to ensure cost recovery in the future. Such area of 
house hold income generating activities are appealing to the 
utilization of women and child capabilities · and will be 
positively reflected on the household qua l ity of life. Men also 
are becoming able to practice income-generating activities within 
the village ie. tapping gum. casual workers, han dicraft etc. or 
migrate into other areas in the country. The improvement in 
productivity , better utilization of surplus time is one of the 
main safety measures to ensure the WES sustainabil ity when it 
becomes the responsibility of the community and local 
institutions to run it and to ensure also its environmental 
compatibility with the resource base and a rising popu l ation size 
and needs. 

Fig (13) Hand pump, sanitation . 
interaction process-KRC & SRC 

Hand pump water 
availability and 
accessibility and 
sanitation 

economy & land use 

Health, good water I 
quality and hygiene 

by the family in 
water fetehing and 
improved health 

Production, earning 
1-J~.,...----.....,jllo.,::::----tt-f r om ma in mod e of 

effort in agr. as 
main activity 

l Seasonal migrat1on 
--------~~ as income supplementary 

activity and other 
off-farm activities 
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WES is functioning in an eco1ogica11y de1icate in resource base 
capabi 1 ity and subjective to excessive years of drought. 
Therefore its impact on the environment and resource base 
susta i na bi 1 i ty need to be assessed. WES i s now taki ng a fu 1 1 
swing of momentum in excusion, coverage and degree of uti1ization 
of its output. 

Its two components of water supply Sanitation and hea1th 
education are inter1inked, so is their environmenta1 impact. It 
is a credit to WES managemen t to insist on introducing 
environmenta1 assessment in a11 its eva1uation of the project. 
This in fact provides a continuous monitaring of the 
environmenta1 changes to make it easier to app1y the necessary 
corrective measures a11 a1ong WES span of 1ife. 

WES at this stage of its 1ife is having no cha11enging danger to 
the environmental at l east at the micro-1eve1. In effect it has 
a positive impact on the environment in conservation, management 
human hea 1 th, soc i o-economi c sett 1 ng and futu re susta i na b i 1 ity. 
Monitor i ng of en vi ronmenta 1 chang.es need to be an i nteg ra 1 pa rt 
of the WES evaluation activities and input whenever possible . 
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8 . 1 . .9..§!_f i .D .. :! .. ~.iQf.! ... :_ 

The abi1 ity of the 
sufficient status 
exte~nal ~ssistance. 

community to achieve and maintain self 
without external assistance or minimal 

The project has provided a 
number of communities and 
Kordofan project areas. 

clear and 
villages 

safe water supp1y 
in the North and 

for a 
South 

The project has provided facilities for excreta disposal for 
a number of communities and villages in the proJect area. 
coupled with the formation of health committees. health 
educational programmes and the proper use of water supply. 

The project activities have increased awareness and 
community self-dependence through interaction and 
development of the water supply and s::~nitatioti facilities. 
This drive was generated from these aetivities and provided 
the inertia to reduce dependence on external assistance 
through sincere attempt to generate internal momentum. 

have 
thei r 
This 

UNICEF's human, material and financial assistance 
motivated the communities into more self-reliance an 
meager resources and their human capo!lbilities. 
assistance is manifested through the project as follows: 

Income generating activities was exercised in a small 
agricultural development; 

hand cröft and pottery; 

the apparent settlements of Nomadic tribes; 

- time saving that enhances the household's abilities for 
production and upgrading health standard of living, 

reduced morbidities have increased the productive time as 
compared to the excessive lasses in unproductive time and 
effort to combat unhealthy conditions. 

- reduced the burden on the governmental meager resource. 

increased community interaction to 
interprenural . ideas that may bene-fit 
commun1ty. 
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Based on the above and observation encountered durin~ the 
field visits and review of the project document, it was 
evident that the project has direct the at:tention and 
created the momentum leading in the proper direction towards 
a self reliance, self sustained community. It is necessary 
to continue contributing to these efforts to ensure and 
achieve the final target. 

A time table should be devised in cooperation with the 
concerned authority to reduce dependence .!lnd increase 
generating 1nternal capabil ity by the end of the twentieth 
century. This. is better be through a phasing out procedure 
to minimize set-backs and d1sturbance ;n the eco-system. 
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The cost effectiveness of the 
programmes are of primary concern 
progr<:~.mme expansion. In order 
cooperatlon wlth NRWC established 

9.1 

water, health and sanitat.ion 
and a pre-requisite to further 
to minimize costs UNICEF in 

the following programme: 

In the past, the available drilling equipment were bulky and 
oversized for the shallow small diameter boreholes in addition to 
the geological bedrock conditions in Kordofan. Mobilization, 
.fl1e1 consnm_ption, and m;:~.inten<:~.nce c0st ar"" tnore .;xp.;nsiv.; when 
compared to smailer drilling designed for the Oimensions of the 
project. 

9.2 

The production based bonus system - gr~.ti tuO.e, was ex:_::.erimented 
in late 1986 and a d~~ision n was taken to switch over completely 
to production bonus in 1987. The payment are based on good 
qua1ity and tield crews alike. The production bonus ha.s 
j.ncreased output to two or even three folds and has contributed 
dr.astically to the reduction in uni t costs. There are -:!. number 
of problems inherently associated wi th the production bomls to 
system. These are: 

a) h.igher we~.r ~.nd tear on the equipment, 
b} negligence of vehicle and equif,lment mainbma.nce, 
c) poor workmanship and the general lower ing of qua1 i ty. 

It is recognized that c1ose fi:Ut:'ervision, qu.ality control, 
increasing national spiri t amongst crews, combined wi th across 
thoe bo;;:o.rd payment cuts (reward/fine) where standards are not 
upheld, from a forw~.rd successful deterrent control. 

The bonus scheme, though 1 imi ted by design to less "t:h~n 
approximately 10%~of total programme expenditure, has proved to 
be an exce11ent irtcentive and manag~men"t: tool. 

9.3 

Consistency 8.nd deep Understemding of the programme a.nd equipment 
employed are contributing factors to the improvement and the 
success of the project. 

The two project r:-o~rdinators, .an expatriate in North Kordofe-.n and 
a Sudanese in South Kordofan, have acquir~d technical and 
managerial skills on similar type of projects in Sttd.an and 
overseas. Their familiar-ity with the project and loc.;-.1 
conditions have extremely improved the productivlty and the 
technical cantro1 0f the operation. 

The drilling operation and handpump installation are supervised 
also by two experience drillers, an experienced UNV {United 
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Nations Volunteet>) 1-1ho has .5 
assisted project in Uganda, 
tr~ined in Sudan and abroad 
type of equipment.. 

years ex:;Jerience on ~ similar UNICEF 
~.nd an exper ienced S'\.1danese wt10 was 
on th~ project ~quipment and other 

Two exp.atri;:;.te meche.nics are responsible for the upkeep, training 
local staff, m'9.intenance monitaring and trouble shooting. 

9.4 

In the pre-1987, drilling rigs were moved frequently and in all 
direction in response tD political pressure. 

The present approach is based on coverage of geog:raph!cal are~.s 

in a progressive manner. This approach has reduced un-productive 
movement increased quali ty control and productivi ty. The 
pl~nning cycle is based an a five year master plan, and an annual 
review and work plan in addition to monthly monitoring. 

9.5 

Ste.nd<:>..rdization has m~.ny advantages and 1ncl'\.1.ding reduction in 
staff training cost and in sparo:- parts stocks plus encm.1.rago:-ment 
to local entrepreneurs to imr~st in local manufacturing of sorne 
spare parts items. 

9.6 

The design of latrines, borehol-=s ~.nd he.ndpump installation hav-e 
been standardized. This will f.;-.cilitate supply plannin<;;i, 
inventory of stock c.nd :red'.1Ce decision make proc~ss in the fielt:\. 

9.7 

The Critical mass has been calcul~ted as follows: 

one pump per ~200 villa~~rs; 
a minimum of at least 2 he.nd.pump in small communities of 
less than 200 people to ensure backup supply; 
pumJ:_Js be insi:<illed at reasonable distance apart to provide 
back up ce.paci ty. 

On the training level, 
will be trained, sp.;-.re 
suppl ied and wi th NF.WC 
technology. 

an adequate nurober of village mechanics 
parts be readily avail.::-.ble, tool sets be 
st~_ff Deing f"ltlly supportive of handpump 

9.8 

The implementation of the water, sanit~tiQn and health education 
programme in North and South Kordof~n h~.s achieved several 
significant results. · The increase rate and nurn.ber of successful 
wells is impressive and encouraging, considering the many 
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difficulties and bottlenecks that were overcome. These included 
problems of logistics, supply of personnel associated with the 
increase of productlvity and output. 

The changes in drilling techniques, design and standardization, 
in addition to the proper planning combined with the introduction 
of production bonus payments instead of fixed ihcentives have 
stimulated a dramatic increase in output and cost effectiveness 
of both drilling and handpump installation Operations. However 1 

implementation has to be close1y monitared and payments made only 
for high quality workmanship. 

The cost per successful borehole has apparently from a high > US$ 
9 1 000 to a low < US$ 3 1 000 as given in the following table. 
Additional reduction in cost is also envisaged for boreholes 
constructed during the 1989 fiscal year. 

9.9 

The 1.:mit cost of the VIP latrine, so far implemented is 
rel~tively high. Many factors cause this figure (US$ 267 or 
US$ 53 per person) to be high, the tnost important of which are 
the choice of materials, the non-availability of these materials 
or the insufficient supply of these in Sudan at the present time 
(notably cem~nt}, the unfavorable hard currency exchange rate to 
the project and the fact that the project has j1.1.st gone 
through the start up phase. 

The investments made are htlly justified, because otherwise the 
VIP programme would not have come off the ground. 

The joint-financing arrangement with the villagers has been well 
implemented and as further cost $avings will be made (through 
reduction of cost of imported materials ancl transportation as 
well as through use of more lot:al materials) 1 and the Villagers 
will become more motivated as a result of the social 
mobilization 1 unit cost will come down and notably the cost to 
UNICEF and the Government of Sudan. 

However, all cost" savings for UNICEF and tlle GOS will have to be 
used to keep up the momentum, the project has achieved, to start
up and support more decentra11zed supply centers of VIP materials 
( slabs, ventpipes) to double, tr iple etc. . the covere-.~e and to 
build VIP school latrine blocks. 

9. 10 School VI~ latrine 

The unit cost of the VIP school latrlne blocks, built in South 
Kordefan, Sud Po1.mds 40 1 000 for 350 persans ( US$ 8, 900, US$ 25 
per person to Sud Pounds 70.000 for 700 persans (US$ 15,600, 
$20 per person) is also relatively high. 

It is very import-ant to reduce costs, and it is suggested to 
orient research towards the construction of double compartment 
latrine blocks with ferrocement superstructure and ferrocement 
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pit lining. The lifetime of the latrines will triple , while the 
simple pit latrine will require relocation every 6 or 10 years 
(dependi ng on the design capacity and users ) . Especially in town 
centers this will be more and more difficult. 

Discussions in the field with the project management and with the 
EEC representative, suggest that it would be in the best interest 
of the project and the increased coverage of VIP latrines, if the 
EEC counter value funds available now for VIP latrine 
construction, could be converted towards VIP school latrine bleck 
construction. Parents could sub-contract the construction of the 
latrine block and EEC f\.mds would subsidize their initi-?.tive. 
The role of the project would be to provide technical assistance 
and possible other support. 

COST PER SUCCESSF1JL BOREHOlE IN TJ~-=\ $ 

SUDAN (1976-1988) 
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Eva\uation of Boreho\es 
1n North-Kordoian 

N 
700 --------------------------------
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Eva\uation of Borehaies 
in South-Kordoian 
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!J.rf!_GE~~.xpendi tures in 1987-1;989 
9.:'1-~tl..§! __ ~_gs-PrQjects l:_n Kordofa!"!L_Sudan 

------------------------------------------------
Expenses *1,000 US$ 
------------------------------------------------
Salaries 1 , .589 18 
Bonus es 832 9 
Training 184 2 

Health Educat ion 242 3 

VIP-Latrines 269 3 

W.ater (drill . HP) 5,278 69 

Transport 409 5 

Mise. (Store, Lab .) 81 1 
------------------------------------------------
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10.1 CONCLUSIONS 

10.1.1. Water Supply 

The water programme h8.s set unprecedented records, wi th 48% of 
all successful boreholes drilled since the start of the project 
in Kordofan having been drilled in 1988, The progress of the 
water programme in 1~$9 is a repli~~ of 1988. Similarly, latrine 
construction has begun to show a noticeabJe acceleration. 

The project has achieved i ts objectives in changing methodology 
and teetmiques to reach and surpass i ts targets by increasing the 
nurober of boreholes and reducing the cost per unit borehole. 

The National Rural water Corporation (NRWC) in cooperation with 
UNICEF ond Ministry o:>f Health have a remarkable success on the 
Wa.ter !;1.nd Sanitation and Health Education Project (s) in North 
and South Kordot:;:~.n during the last three years and is turning 
the project to a successful venture. 

The project has gone through the slow start-up phase and is 
presentl y gaining mament'Llm, The appro~_ch of work-shar ing, join t 
financing of the project has been well applied. 

The following specitic conclusions are drawn from th~ project 
documents and the observations and discussion carried out wi th 
fJN!CE:F /NRWC offici'3.ls and field crews. 

The rret~odology adopted in drilling and comp1eting 
production wells proved to be effe~tive in accelerating the 
programme and reducing the cost. !t ~.!so helperl in 
providing water e.t '5'.. faster, rate t:h~t used tobe. 

2- ~ell s~ecification and desiNn --- - -- ----"'------ ----···- ---------------- ---""'--'-

The line hole technique 
procedures and equipment have 

and the st-3-nd~rdization of 

The sweep 
moving to 
time lost 

boosted production. 

a:!,)proach adopted for completing one aree. 
the next: area has reduced cost, and saved 
in moving in all directions. 

before 
travel 

Running and supervising the operation from the base camp 
have upgraded th~ quality and facilitated the training of 
additional personnel in the sectors of drilling, pump 
Installation and testing proceOures. It also has reduced 
time lass during the course of operation. 
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5- Siting gn~ borehole s~lection 

Running the entire Operation from a field b;:o.se c~mp has 
enhanced interaction and feedback between the geophysical 
team and the dr i 11 ing and tes ting team, 'I'his feedback 
provided the geophysical team with immediate results that 
advocated better Interpretation of geophysical field dat~_. 

Drilling in one area at a time have the 
knowledge of the regional geology, 
drilling and geophysical teams in their 

7- Pum_Q Installation and Maint_enance 

increased in-depth 
and assisted the 
operation. 

The presence of the installation te~m (s) in the area 
during the drilling-ihstallation period have encouraged 
the user (s) of the newly installed pump to test the 
install~tion (s) and report back to the installation team 
(s) for assistance, if required. 

The community based maintenance system ls effective in 
keeping the pumps in operation. Women's participation in 
handpump m~inten~nce is an outstanding feature of the 
programme. Warnen are vertua1y never involved in similar 
activities in other African Rural areas. 

9- ~dardizati9n 

Standardization of 
transport vehicles 
efficiency. 

the 
have 

procedures, equipments, and 
reduced waste and increased 

10- Oata Yollection and Reporting 

The data cOllection and reporting are geared to fill in 
fot'rns and f i les. I t may be necessary, to go thr0'11!:1h the 
exercise to prepare regional hydrOQ"eOlogical map in 
addition to the geophysics. 

- VIP-latrines in households 
The construction programme of VIP hausehold latrines has 
gone through a start-up phase and the i$ gaining more and 
more momentum. 

The following factors have contributed to this effect: 
(1) tying sanitation to the provision of drinking water, 
(2) construction of demonstration latrines in entire villages, 

so that the· campaigns results are clearly visible to 
everybody. 
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(3) the establishment and effective 
the members of VHC's, who take up the 
everybody in the village to build VIPs. 

training of 
task tC~ mobilize 

(4) The constrüction method is clearly explained in ::o. well
designed mam.tal given to the VHC members and village 
chiefs. 

(5) The VI~ respond to their pretenses, 
virtually free of odo\.\rs and flies, 

that they are 

(6) The lining of the top part of the pit is a free gift for 
everyboOy who completed digging the first 1 m.eter. 
Likewise a concrete squatting plate and a PVC ventpipe 
are given and installed fre.e of charge to everybody who 
has dug the pit to 4-7 meters, followed by a subsidy from 
EEC of half of the nomeowners portion when the 
superstructure is completed. 

(7) The enthusiasm of the NRWC and the MOH to make ~vailable 
a great number of personnel (46 in the region) to compo$e 
the necessary promotion anO installation teams 

{ 8) The prornotion 
throt.to;rh the 
Kordofan. 

of the 
health 

VIP latrines 
ed],lc.a t ion 

for better sanitation 
m~ssages given by Ra~io 

( 9) The pro~lision of heavy tr\1.Ck.s to the project to haul sand 
ar..d gravel t9 constntct the concrete slabs and specially 
pre-fab centers. 

(10) The favorable soil conditions in the greater part of the 
project areas. 

(11) Good planning and good management of the WES-project 
staff. 

{ 12) The 
from 
VIP 

VIPts are accepted. 
villages where no 

latrines. 

Now 
HP 

people and 
are installed 

at.tthorities 
yet cl.aim 

Certain constraints 
impl~mentation of the 

have formed obstacles in a faster 
VIP-latrines, identified as föllows: 

(l) The population is occupied fo~ at least 6 months 
time wi th agricul tural activi ties and find 
time during such periods to dig or construct VIPs. 

ot the 
little 

(2) The Villagers da not dig the pit simultaneously, yet the 
NRWC cons~ructjon team cannot come to line or install 
slabs for only a few VIPs at one time. 

(3) The VIPs cost money, that the Villagers need to have. This 
will cause de·l~ys, e.g. in saving money and obtaining 
the bricks. 
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(4) It was planned that VIP covoeragoe would keep up with the H? 
installment, this is considered as impossible to achieve. 

(5) The conditions of insecurity G~used by the civil war in 
southern Sudan reduces the coverage in Southern Kordofan. 

As the programme continues it is, however important to fine-tune 
the approach, so that th~ Optimum coverage will be attained. 

It can easJ,.ly be seen that the VIP construction cannot k~ep up 
wi th the water supply component, nor that full coverage of all 
villages, benefiting from the water supply component can be 
attained with the present approach. If 50% of the villages of 
Kordof~n can be supplied with handpump water, or 1.6 million 
people, some 320,000 ho\\Sehold latrines would need to be built, 
and some 20,000 more to serve schools, market places, health 
centers, government institutions etc. would be required. 

However, the project is capable of maintaining the momentum i t 
has obtained and target for the completion of some 40,000 or even 
60,000 latrines in the ~oming five y~ars to reach a latrine 
coverage of some 20-25% Oy giving more emphasis to $elf-help by 
the v!llagers. 

10.1.3 

The WES-projects have a good approach to link water and 
health, Out the aim of organizing water supply and 
sanitation in a similar time frame seems to be unrealistic. 
The supply of water as such is a technical matter and can 
be organized in that way. The proper usage of w.ater and 
sanitation facilities the community development and the 
health edu~ation cannot be streamlined on the same technical 
manner. 

- The addi t1ona1 11 micro-prajects 11
, which make use of the 

provision of ~ater should be cantinued in form of pilot or 
model projec·ts, which use the cooperation wi th other 
institutions. 

The community at all levels is effectively participating in 
the project activi ties in a satisfactory and a promising 
drive. This is g:uite evident in making use of WES 
activitles in improving socio-economic and environment 
status. WES in its present blend presen~s a practical 
model for application in similar areas in rural Sudan. 
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- Environmental Impact 

(1) The trend of sonserving the environment is g~ining 
momentum, but still slow and needs more attention. People 
are keen to continue 11fe fencing and realize the benefits 
of this idea. Home gardening is widely accepted and started 
to be considered by many families especia1ly those close to 
Hl? 1 s were water surplus is drained to these gardens, 
NlJ.rseries are attached to the pumps in an increasing number 
of villages. 

(:2) Most villagers 
building is an the 
limitation. 

opt for mud-built VIP 1 s, mud hause 
incJ:"ease. The cost may bor;! the rn3.in 

( 3) Envi:ronrnenta1 ahd heal th awareness and practices are 
steadily lmproving. The constraints encountered are: 

- lC~.ck of seeds, training, fund and supervision in planting 
Vegetables, nurseries,etc. 

- limited financial resources to promote m1.1d (brick) hot1se 
building to conserve biomass, 

- in relation to health and hygiene many villages have no 
heal th assistant to promote their heal th edncation and 
pra.ctices. 

The village records on health and environment are 
insuffic:ient. The influenee of the WES-projects an the 
development of the population is monitored poorly. 

10.2 RECOMMENDATIONS 

1- Prepare a ~lan of actions for 1990 based on keeping the~ 

P~esent momentum of the drilling operation and pump 
installations. 

2- lnvestigate thoroughly the advantages and disadvantages 
of manufacturing the spare parts for the pump, steel 
pipes, PVC pipes for water wells 1nsta1lation and VIP 
1atrine construction. 

Prepare a cost ~n~Iysis and an estimated budget to 
ev.aluate the potential for local manufacturing ot each 
item. 
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!he following actions are recommended to fine-tune the VIP 
latrine eonstruction campaign to boost coverage through more 
and more self-help, following a two-phase approach. 

PHASE I 

1. Ministry of Health to identify high risk and low risk 
areas for the transmission of excreta-related diseases. 
Usually, high risk areas are public gath~ring places, 
such as schools, health centers, market places and 
commercial areas, \\rban areas, mosques, flour mills 
government institutions, Once high risk area are 
identified, concentrate on full latrine coverage of high 
risk areas. A good start would be schools in urban areas 
as the project already is doing. 

2. Decentrallze the sl~b production by establishing pre-fab 
centers in a selected nurober of rural counc;ils, Train 
rural council workers in slab production and assign one 
tn1ck to 3 rural councils, to haul sand and gravel and 
deposit slabs in villages that are ready. kRWC 
provincial staff can train their R.C. counterparts in 
technical and adrninistration/monitoring asp~cts d\lring a 
period of one month and in doing regular calls du:ring 
first year of decentralization. 

-3. Test S\.mdried bricks/blocks and mud mortar to replace red 
bricks with cement mortar in lining first 3 feet of 
latrine pits. 

Subsequently train VHC 1 s in performing this craft of 
brick-laying in their respective villages. 

' 
4. Start charg.tng nominal fees for squatting slabs <;~.nd vent 

pipes, (SUD Pound 10 - Pound 50 to be fixed on basis of 
market valu~ that is developing). 

5. Boast VIPpromotion through all available channels and 
emphasize this activity in schools - through teachers to 
children and to parents. 

6. In order to keep up with the g~owing demand the slab 
pro~uction, as well as the vent-pi~e availability should 

Oe increased for the time being by importing more PVC 
pipe {4 11 in diameter is sufficient, and can be ne:sted in 
5" pipe ordered for the drilling prograrnme, as is already 
the intention of the proj~ct management) fibre glass 
squatting glass {experiment by project) and more cement, 
re-bar and wire mesh for concrete slab production. 

7. synchrono\tsly with 1-6, obtain technical information about 
ceramic pipe manufacturing- and other vent-pipe 
alternatives (appropriate technology Ass., London, U.K.) 
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~nd or invite consultant, identify clay-rich areas and 
craftsmen {potters, jar makers) and train interested 
craftsmen in techniques assist in capital investments and 
start production and installation of ceramic pipe vemt
pipes in pilot area. 

At the ~ame time other local solutions can be 
testect for both vent-pipes (brick chimneys) 
pit covers (wooden branches). 

explored anc.t 
and la.trine 

8, Investigate the feasibility of local prod.uction of PVC 
pipe in El Obeid. If positive start up production {1f 
n~cessary with UNICEF subsidy). 

10.2.2 ~e-orientation gt VI~ Promotion 

9. Once local alternatives as w~ll as imported varieties of 
vent-pipes and squatting slabs are readily available, re
orient the VIP promotion to self-help. 

10. Develop a 
trainees the 
construction. 

latrlne demonstration parques to show to 
diff@rent .alternativ.;,s for effective latrine 

11. Provide refresher training to village health committees 
in techni~~l aspects of VIP latrine construction. 

12. As commercial outlets of vent-pipe$ and squatting slabs 
are created, possibly still subsidized by UNICEF and self
help is stimulated more Villagers will construct their VIP 
latrines synchronously and VIP latrine coverage will 
increase to cover all villages in Kordofan. 

10.2.3 School tatri~ ponstruction 

13. Consider to a.dopt the construction of double-compartment 
.-;ompost latrine blocks for schools espE!cia.lly in urban 
centers so that the expensive superstructure can 
function for 30 years and more. As r~commended under 
(1) and (5) give priority to this activity while 
considering the following suggestions for improvement and 
cost-red1.tction, 

14. consider to apply ferro-cement for the construction of 
the super-structure and for the lining of the pi t major 
cost savings can be obtained. 
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10.2.4 HPalth ~ducation 

15. Organize contests between VHC; to boost 
outputs (cle.anest: villag-::, handpumps 
fenced, VIP latrines a11 constructed 
price$/medals. 

their spirits and 
best maintained, 
etc. , ) and award 

16. Boost 
visit 

self-help in health education and stimulate 
each other. This compliment refresher courses. 

VliC to 

17, When new edi tion of manual is 
so that all people wear shoes. 
of hock worn and brings also this 

prepared, amend 
This stimulates 
message across. 

pag~ 30-45 
prevention 

18. Organize ~nnual gatherings of VHC's on 
to exchange experiences and to review 
an~ difficulties encountered. 

district level, 
the progress made 

Further extension of WES to hydrologically favorable 
areas. Seeking possibility to extend 
sanitation/health component into areas not covered by 
HP and having a reliable water source (Urban is 
option.) 

Viilage data files to help in monitoring of 
~nvironrn~ntal changes and device corrective meas~res 
to ensure environm€ntal sustainability and provide 
ready data for effective evaluation. 

Further effort in life fencing, HP gardens hm.tsehold 
gardens, reafor~station, (malnutrition) school, gov. 
dept. latrine to minimize health hazards. 

Encourage O~epartment of torestry to contribute to a 
forestat.iön making use of WES service in provision of 
fruit, shade trees and A. Senegal plantation. 

Encourage mud anQ other non-biomass material in house, 
VIP etc building, 

Further and active effort 
monitaring within the 
programme. 

to be 
whole 

made in environmental 
project monitaring 

Water as an element of production, environmental 
improvement in rural areas should be properly used and 
managed regularly through a carefully worked out 
mon~toring programme. The monitoring should be 
consider the Charge and discharge of the HP water as a 
water conservation measure. 
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As a resul t of the short duration of the allowed time an 
the project and the extensive size of it, it is not 
posslble to prepare a t'e-3.listic and meaningful time table 
as stipulated in tbe Terms of R"='ference, nevertheless the 
following tentatively pepared time table, 

It is advisable that NRWC in coaperation w!th UNICEF
Sudan prepare a time table based on their lang involvement 
and accessibility to the details of the projects. 

It is suggested therefore that NRWC in cooperation with 
UNICES-sudan prepare, as part of the exercise öf Plan of 
Action preparation to set a time table to provide all 
communities with the time frame of the project. 

However, as a guidance, the project management team should 
device and develop a time and procedure to act on the 
recommendation as stipulated in the re~ort and in 
accordance with the proper ranking of priorities which are 
normally developed during the execution. 
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SUGGESTED IMPLEMENTATION TIME TABLE 

Activity Executive Agent Time Frame 

WATER SUPPLY 

1- ldentify fea5ibility of local 
production of Hayati pump 

~ Cansumable parts, such as 
such cups, leather or 
compatible material 

- ~ls, rubber or compatible 
me.terial 

:NWRC/UNICEF 

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

:Within next :;I months 
:When feasibilit:y i$ 
:proven positive, start 
:production. 

~~---=;::;;-~:::-:-::.-;::=;---===----;::;;:=-=~ 2- Identify feasibility of local :NWRC/UNICEF :Within next 12 months 
production of complete Hayati :when feasibility is 
pump o!'lnd proper qual ity cantro1 : proven pöSitive, start 

:productioo. 

--- . . --- --·-~-~---·~-·:;c-::c--::-;c::-:: 
3 ldentify feasibility for :NWRC;t.INICEF :Within next 12 rronths 

manufacturing of tubes, steel :when feasibility is 
casing ~ :provesnpositive, start 
PVC* pipe.;~ :productian. 
PVC* screen 
*or compatible material 

4~ Upgrade filing, reporting 
compilation, analysis and 
assimilatian of data of 
hydrological and hydrogeological 
data to evaluate water budget/ 
water balance and d~fine ground 
watsr regimes in Kol"'dofan 

, NWRC/UN I CEF 

·-,.-----~~------~------ -----
5- Develop a coarse grid ground :NWRC/UNICEF 

~ter model for Kordof~n 
through obtaining eppropriate 
computer soft ware and training 
of a number of professionals 
of NWRC~Kordofan 

6- Provide additional laboratory 
facilities for chemical/physical 
and bacteriologic~1 water quality 
analysis for North Kordofan; 
1 Health kit with 1 incubator to 
be campatible with units already 
in use in South Kordofan. 

. . 

, NWRC/UN I CEF 

- no-

:Within next 6 months 

=-::-:c:::-;-;;·---------
:Within next 12 months 

:Within next 12 months 

-~~---·---



1- Decentralize prefab centres for :NWRC/UNICEF 
slab production from districts to 
rural councils and use t~ucks for ; 
various rur~l o~noil~ on 
rotatiO'l basis: 

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

2- Obtain pertinent technical 
information to manufacture 
looally ceramic pipe and other 
l~al solutions to serva as vent 
pipe. 

,NWRC/UNICEF 

:Compete in next 12 months 

-~-~----

:Soonest after pertinent 
:tecl'n1cal d<!!ta l".ave been 
:l"'eceived 

' 

-----------------'---------'--------
3- Setup arts and crafts workshop to 

deva l op cer.;~mi c pi pe based 
on 2- with assistance of 
of external con~ultants 

,NWRC!MOH/UNICEF :Soonest after pertinent 
:technical data have been 
:received 

. . -----·-------------------·---------------------
4- Reorient VIP promotion to more 

self help, recommending, ceramic 
p1pe, wooden squatting slabs etc, 
Once experiments have been 
concluded 

,M<;HjUNICEF 

5- Start ~h<:lrging for concrete :NWRCß'OH/UNICEF 
slabs and PVC vent pipes Sud. 
Ls.10-50, gradually increasing to 
Ls.S0-100 till cost price attained 

-----·---
6- Experiment with replacing red :NWRC/UNICEF 

brick lining of pits wi~h ~undried 
nud br-icks and rud mortaro 

:As soon as experiments 
:have proven positive 
:with local materials 

:Soonest 

:Soonest 

. . 
--·-~ ---·~-

7- Bcost VIP ·promotion through 
health education in schools 
teachero training, teachers to 
chi1dren, chi1dren to parents. 

-------
S- Identify feasibi1ity for 

manufacturing of PVC pipe or 
compatible material 

----·-------------------·-----------------------
,M<;H/UNICEF 

,M<;HjUNICEF 

:Within next 3 mor1ths 

:Within next 12 months. 
:When feasibility is 
:improven positive, start 
:productiO"' 

--------------- -----·----·---------------
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-------------------------------~-------------~--------------------------~--------~-

9- Obtain pertinent info~mation 
from other UNICEF offices ar,d 
reorient school latrine canstruct
ion in Ut"ban Centres to compost 
latrines. 

, UNICEF /NWRC :Within next 3 months 

------------------------------------·---------- --- --------
10-Train VHC's in installing 

squatting slabs and vent pipes 
(masonry courses) to support 
self-help. 

11-0btain technical information 
from other UNICEF offices to 
construct schoo1 latrines by 
applying ferrocement 

,UNICEF/NWRC 

,UNICEF 

------ ·--·----·-------· 
HE.AL TH EWCA TI Cl'< 

1 In new edition for reference 
training rnanu~l. add shoes to 

.a1l persons on pages 30-45 to 
emphasize proper hygiene 

, N[:>'IRC/m-i/UN I CEF 

:Within next 6 months 

·----·----
:Within next 3 months 

---------· 
' 

:Soonest 

--------- -------- ---------- ---
2- Or9~nize contests between 

VHC's to boost their spirits 
and outpWts, and award prices/ 
medals etc. 

'MOH/UNICEF :Within 6 months 

----------
3- Boost self-help in organizing 

refresher events of VHC's 
by stimulating/organizing VHC's 
to visit each other • 

---------
4- Organize annual gatherings of 

VHC's on district level. to 
exchange experi ences .:~nO to 
review the progr~s made and 
difficulties encount~red 

----------------

:M:H/UNICEF,Irv'OE 
:District Executive 
:Office 

:Within 6 manths 

' 

:Soonest for selected 
:districts. 

·-----·-------------
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~----------------------------------------·---

MO'l!TORING 

1- Oeve1op ~nd introduce data files :MOH/UNICEF :Implement within 3-6 
:rncnths starting at village level up to 

provincial level, and set up simple 
distribution collection, and 
recording system in a number of 
selected rural councils 

. . . . -------------------------------- ------------------- ---------------
2- Introduca simple evaluation 

techniques starting at village 
level in a number of selected 
rural councils 

:Implements within 3-6 
:IT'IOI"\t;hs 

--·----



APPENDIX (1) 

LIST OF RESOURCE PEF'.SONS 
THE EVALUATION TEAM MET 

------------------------
KHARTOUMc 

NAMES 

UNICEF~ 

Mr. ~arid ~ahman 
Mr. Mohammed Darwish 
Mr. Ahmed Musse.na 

Mr. Thomas Ekvall 
Mr. Ismail Al Azhari 

MINISTRY OF PLANNING: 

Mr. Dr. A/Ra.hma.n 
Mr. Dr. omer A/Salam 

Mr. Ms. Al Sham 

NATIONAL RURAL WATER CORPORATION (NRWC): 

Mr. Mohammed Salih Al Bakhit 
Mr. Hamid Hassan Abdel Hafiz 
Mr. Abbas Abdel Hafiz 
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TITLES 

- UNICEF Representative 
- Chi~f, Pl~nning Section 
-Chief, Urban Services 

section 
- Chjef, WES Section 
-Ass. Project Officer 

- Acting Under Secretary 
- oeputy Under Secretary 

Director of Energy Sector 
- Ass. Director of Energy 

Sector 

- Acting .Director General 
- Reg. Director Kordofan 
- NGO Co-ordinator 



EL OBEID· 

NAMES 

NATIONAL RtJRAL WATER CORPOF.ATION (NRWC) 

Mr. Hamid Rassan 
Mr. Yossif Adam Mustafa 
Mr. Abu Bakar Abd Ella 
Mr. El Doma Adam El Duma 
Mr. Ham~d. Adam Khatir 
Mr. Am~l Idris 
Mr. Ahmed Mohamed Ali 

PLANNING DEPARTMENT: 

Mr. Willern Rodhart 
Mr. Mirgani Saloud 
Mr. Gabr El Dar El Nur 

!{EALTH: 

Mr. Awad Mukhtar 

Mr. Turnsah Nasir 
Mr. Abd El Rahman Babiker 
Mr. Salma El 'taib 

OTHERS: 

Mr. Ibrahim Hassan 

Mr. Mohamed Gubara 

REGIONAL GOVENMENT OFFICIALSo 

H.E. Mohamed El Sayed Abd El Daim 
H.E. Hassan Gabril El Zebeir 

Mr. Mohamed El Amin 

Mr. Abd El Rahman Badwi 

Mr. Mustafa Ahmed 

UNICEF/EL OBEIDo 

Mr. J'3n Van Manen 
Mr. Will~m Hyjestik 
Mr. Robinson Kizza 
Mr. Mustafa Babo 

- . 
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TITLES 

- Director General NRWC 
~ Projer::t Ex~cutive Manager 
- Geologist 
- Senior Geologist 
- Senior Driller 
- Engineer/VIP latrine 

Engineer /VIP S1~tpe:rvisor 

- EEC Coordinator 
- Planner 
~ Planner 

- Regional Public Health 
Inspector 

- Health Edncation Officer 
- EPI Regional Director 
- Nutritionist 

- Director-YO'I.lth Tra.:ining 
Centre 

- Radio Sectlon 

- OuJ?tY Governer 
Commissioner North 

Kordofan 
- 1st Executive Officer 
OBD/Distr1ct 

- Admin Officer -Abu Z;;o.bad. 
R.C. 
- Admin Officer-El Rahad 

- ~e~ional Coordinator 
- WES Coordinator-El Obeid 
- Driller 

- Social Mobilizer 



KADUGLI: 

NAMES 

UNICEF' 

Mr. Moh~.med Al- Fc.tih Yousif 
Mr. Joseph Maker 
Mr. Hamoon Chol Deng 
Mr. Robin Morelll 

NRWC: 

Mr. Mansour Nasir 
Mr. Izz-el-Din Jeddo 
Mr. Osman Al Nur 

MINISTRY OF HEALTH: 

Mr. Ahmed MusaHaren 
Ms. Rajabia Basharia 
Dr. Ali Adam 

TI!LES 

- WES Project Coordinator 
- WES Project Master Driller 
- WES Project Social Mobilizer 
- WES Project Mechani~ 

- Executive Manager, NRWC S.K. 
- Resident Geologist, NRWC S.K 
-Chief, Irrigation Section, 

NRWC, S.K. 

-Chief, Health Education, S.K 
- Director, Ntltrition Dept.S.K 

- Director, Health Service, 
S.K. 

COMMISSIONER AND DISTRICT RURAL COTJNCILS: 

Mr. Abdel Wahab Siddig 
Mr. Yausif Mohammed Os man 

Mr. Babiker Al Radi Ali 

Mr. Hassem Musa 

Mr. Aodel Maneim Gelmal El 

Mr. Maki Ahmed Al Tigani 

Din 
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- South Kordofan Commissioner 
- First Executive Offleer (Al 

Dilling) 
- Al sanu t R\1r;al Cou=tc: i 1 {Abu 

Zabad} 
Dubibat Rural council (Al 
Hamadi) 

Heal th lnspector (Al 
Dilling) 

- H~~-lt:h Inspector (Kctdugli) 



LIST OF BACKGROUND DOCUMENTS 

(made .;-.vallable by UNICEF -
Khartoum} 

1. Situation Analysis 

APPENDIX (2) 

2. UNICEF Master Pla.n of Operr;o.tion and Plan of Action by 
Government of Sudan 1987-1991 

3. WES Plan of Action for 1989 

4. Project Manual 

5. Sectoral Reports covering: 

- Borehole Drilling and Handpump Installation 
- Social Mobilization Activities 
- V.I.P. Latrine Conetruction 
- Health Education 
- Village Handpump Maintenance 

6. Financial Implementation Report 

7. Draft Cost Analysis 

B. Environmental Im~aGt Ass~ssment of UNICEF 1 s 
Handpump and Sanitation Programme in Kordefan 

9. Recommendation of and Report on National Conference 
on Rural Drinking Water 

10. Cast Effectiveness Water and Sanitation in Sudan 

11. Joint Evaluations of the UNICEF supported drinking 
water projects in Kordaf~n and BAhr el Ghazal LRegions. 

12. Report on Activitie9 in North an South Kordof•n 

13. PlanofAction North Kordefan 1988 

14. Plan of Action - South Kordohm WES Project 1988 
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APPENDE ( 3) 

TRANSPORT AND EQOIPMENT 

:he p=ojects o~erate the following vehicles and equipme~t: 

DRI~LING RIGS NTJMEE:R 

Atlas Copco Rotamec 50 

Atlas Copco Aqua Drill 461 2 

Hemds Eng le.nd 7 5 1 

Atlas Copco 606 1 

Mercedes aenz 1513 4x4 26 

Mercedes Benz 1313 4x4 3 

Bedford 4x4 2 

Austin 4x2 2 

Scania l:ll 5 

Toyota Land Cruiser 375 33 

Land Rover 110 14 

COMPRESSORS 

' Atlas Copco HCRHS 350 1 

Atlas Copco HCRH 3.5Q 1 

Atlas Copco HCR 3-50 2 

Atlas Copco HCR 210 5 

In general the project's vehicles, tr1..1cks, rigs and compressors 
are considered appropr ia te,. except for the crawler mounted 
Atlas Copco 606 bl<:~.st hole drilling rig e>.nd silenced, trailer 
mounted Atlas Copco XRHS 350 compressor. It is understood that 
these two units h<:~.ve been added to the projects, free öf CO$t, 
from the UNHCR project. Pr~sently susp~nded UNHCR Proje~t. 

The present policy ot standardization of t;ransport and equipment 
has yet not been fully impl~mented as is evident from the above 
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table, Neither ar.;.o light vehicles, trucks or plant sold after 
3,5 and 10 years respectiv~Jy a.s was planned. 

The planned life span or depreci.ation time frarn~ is reacoonable 
und er the condi tions in the pro:Ject area. On the other h~.nd j t 
could be at"g'.'..ed that depreciation would be better calculated on 
usage b~.sis i, e, km on hour used, 

Operation, maintenance and spare p-arts. stock keeping would be 
fo.cilitated and the overall project cost reduced wottld the 
standardization and disposal plans be put into effect. When 
considering the severe climatic, and road conditions under 
which the ~rojects are operating is of paramount importance and 
should be realized as soon as POS$ib1e. 

It is understood that the major constraint for sale of vehicles 
and equipment that has come to an end at their economic life, a 
prerequisite for implementing the replacement policy, is the 
b\.treaucratic process wi thin the Government of Sudan. Onl y once 
have absolete vehicle$ and equipment been sold, and some 
equipment have been awaiting sale, for over a year. 

NRWC and UNICEF need to make a concerted effort in resolving this 
issue, The prevai 1 ing unfavorable currency exchange rate and 
anticipated high resale value are additional important f~ctors 
for urgently resolving this issue. The proceeds from the sale 
would be utilized for procurement of replacement vehicles and 
equipment thrO\\gh UNICEF 1 s reimb1.u•sable procurement system. 

!=9•l!!:~§~_Q:r§- ~.re presently standardized to one m~.ke. The proj.;-~ts 
operate 4 different models which must be considered unnecessary. 
Effir":iency and speed of the operations may be improved if the 
model been standardized +n say the XR 3-50, This size of 
compressor is needed for operating the Aqua Drills and would 
improve the efficiency of the hydraulic rigs. 

The ~ompressors being the most sensitive piece or equipment 
necessi tating stand.-bY capaci ty, however to have two stand-by 
units, which now is the c.e.se,. is considered excessive. One XR 
3.50 may be shared between the two projects, North and South 
Kordefan 

'J'h_~~<;'I~LilJ_ing__r._:i_g_~ while ~.ppropriate could also be 
conf igur~:t:ion 11 sub-structure" be improved, 
improvement ~nd changes are recommended: 

standarized ~.nd 
The following 

- Provid.e a sub-frame for the Atlas Copco 
mounted on a Mercedes Benz 1513 truck. 

606 r ig and have i t 

- The trailor mounted compressor ARHS 350 have it installed on a 
Mercedes Benz 1513 truck. 

Reduce the number of drilling rigs by selling the odd Hands 
England rig. 
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The reg~lar aain~n~ and rep~ir of the vehicles and equipment 
are professionally and correctly carried out, however day to day 
care of particularly light vehicles could be improved. A number 
of minor unattended to faults on light vehicles were observed 
l.ike tnal-functioning doot' locks, missing' re.ar vi~w mirrors, 
broken tail lights, cracked wind screens etc. The bonus scheme 
recently introduced for drivers who look after and care for their 
vehicles may well improve this situation. 

The project policy of having overhauled re~laceaent units in 
stock like spare engine, gear box, anternators, starters, etc. is 
good., as it reduces down time on vehicles anc1 equipments as well 
as cost of spare part stock keeping. When a uni t is replaced, 
the olQ one is overhauled and kept as spare and only the actual 
parts needed for the overhaul are erdered and fitted. 

In general worksho~s anQ §pare parts ~tores are tidy, well 
equi~ped and organized. Staff appear to be well trained and 
motivated. However J.t was noticed that parts like filters were 
not always well protected and in some cases directly exposed to 
dust. Thi$ should be corrected and all filters protected in 
plastic bags. Also there were cases of the samestock item being 
stored in dlfferent section of the store. !t wauld facilitate 
sto~e managemsnt if this was corrected. 

The 9 SeQford, Austin and Scania trucks should all b~ phased out 
as they c.re all beyend their economic life 1 as well not being 
compatible with the standardüeation policy. These trucks should 
be replaced by Mercec1es 1513 as soon as the financial resöurces 
of ~he projects would allow. 

The 14 Land Revers that have or shortly are coming to an end of 
their economic life, should likewise be replaced by Toyotas 
within the coming year. 

Trans~ortation o'..f imported supplies from Port St.tdan to the 
proj'!'Ct sites, reportedly pose major problem.$ in ensuring 
ttninterrupted project implementation due to the unreliable 
railway transportation syst:o:m. It is believed that mr;.st of the 
inland transportation constraints would be overcome, would the 
projects havE.> capacity to transport most of the urgently need 
supplies from Port Sudan to Kordefan with their own fleet of 
trucks. Th@ railway would t:hen onl y be used for bulk supplies 
like cement. casing, bentonite, pipes and pumps. For thls 
purpese sorne 4 additional trucks may be required. 
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The cost: of imr,>lementing the above recommend'3.t:ions 
as follows: 

is estim-':'.ted 

TrucJ.~ Mounting 
of the 606 rig and XRHS 350 
compresso~ US$ 150,000 

Replacement 
of 9 Bedford, Austin and Scania trucks uss 500,000 

R.eplacemen t 
of 14 Land Rovers US$ 240,000 

Frovision of Fleet 
for inland tr~.nsportation uss 225,000 

T 0 T A L US$1,115,000 
o:::============ 

The sale of 'l:h.: oOsole'l:e equipmen'l: .::o.nd vehicles co12.ld add 
substantially especially with the present ex~hange r~.te, to the 
amount of h.ao.rd currency when converted through the UNICEF 
reimburse.ble procurement system, Approximations below ;:o.re based 
on the earlier se..le of vehic:les and equipm~nt . 

Hand England 75 with mud pump and 
~.nd compressor 

The 9 Bedford, Austin and Scania 
trucks 

The 14 Land Rovers 

T 0 T A L= 

.hl1.P.J'_g_x i mC!,j:~ :r e _tl?, 1 ~ 
y:::o"--l_'J_~ 

us $ 280,000 

us $ 270,000 

us $ 110,000 
======= ... ==== 

us $ 660,000 
'''"'""""""""""""'"'"'== 

Consequently the actual addition.:-.1 cost of reaching full 
standardization as well as providing inland transportation 
c:ap.:.ci ty would be in the range of US $ 450,000 a reasonable 
amount considering the expected IJenefi ts this would ;:~.ccrue to the 
projects in ens11ring uninterrupted Operations, lowering vehir::le 
and equipment maintenance costs and increasing overall output, 
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APPENDIX (4) 

TABLE ..•. (al 

AGCEPTABLE AND ALLOWABLE CONCENTRATIONS OF 
CHC~!CALS AND PHYSICAL SUBSTANCES IN DRINKING WATER 

Limit mg(L 
------------~------------------------------~ 

Substance - Chemieals 

Total Dissolved Solids 
Colour 
Turbidity 
Taste 
Od.our 
pH Range 

Calcium (Ca) 
Magesium (Mg) 
Sulphate (S04) 
Chloride (Cl} 
Magnesium + Sodium Sulphate 
I:ron (Fe) 
Manga.nese (Mn) 
Copper (Cu) 
Zinc (Zn) d 
Ammonia (N)T 

Nitrate (N03) 

Flouride (F)f 

Standard 

500 b 
5 units 
5 units c 

unobjectionable 
unobject iona.ble 

7.0- 8.5 

75 
50 

200 
200 
500 

0.3 
0. 1 
1.0 
5.0 
0.01 

10.0 

Maximum Acceptab1e 

a 
1-500 b 

50 units 
25 unitsc 

Less th-an 6.5 or 
greater than 9.2 

200 
150 
400 
600 

1000 
1. 0 
0.5 
1.5 

15 
0.5 

10.0 

(a) Maximum allowable under C~.nadian Drinking Water Standards a.nd 
objectives 1968 is lOOOmg(t. 

(b I ' Platinum- Cobalt scale. 

(cl Turbidity units. 

(d) Canadian Drinking Water Standards and Objectives 1968. 

( e I Canadian Drinking Water Standardsand Objectives 1968. 
nitrate concentrations are significant due to potentic.l 
to health when using the water for infant feeding. 

High 
dangers 

(f) Canadi~n Drinking Water Standards and Objectives 1968 state thc 
the concentration of naturally present flouride in water shou 
not exceed 1.5 mg(L constitute grounds foradental hea1th surv 
and consideration for defloridating the water. The presen.:e 
flouride in concentrations tnorethan 2. 4 mg(L shall consti tu 
grounds for rej~ction of the supply (Ministry of the Environmer 
Ontario, Canada}. 
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Taxie Substances ~aximum Allawabl~ 
_Qancen trat i q__!l.L_~_gL~ 

Aresie {'3-s As) 0.05 

Barium 1.00 

Boran 5.00 

Cadmium 0.01 

Chromiurn (as Cr hexavalent) 0.05 

Cyanide (<:ts Cn) 0.20 

r.ead ( as Pb) 0.05 

Selenium {as Se) 0.01 

Silver (as Ag) 0.05 

* Canadian Drinking Water Standards and Objectives 1968 
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Table (c) 

The Standard used for the evaluation of the microb1ologica1 
quality of drink.ing water is the total coliform method. Both 
muJtipJe-tube fermentation technique resulting in the most 
probable nurober (MPN) .and the membrane filt..;ror (MF) technique, may 
be used to enumerate coliform b~.cteria for the purpese of 
~.s::.essing water qu-3-lity. 

The limits of total coliform organisms in drinking water 
enumerated by the MPN multiple tube fermentation methods are set 
out in the International Standards for drinking water as follows: 

"In 90 percent of the samples examined throughou't .any yee.r, 
coliform bacteria sha11 not be detected or the MPN index of 
colif.,rm micro-organism .sh~.11 be less than 1.0. None of the 
sarnples sha11 have an MPN index of coliform bacteria of 10. 11 

As the ~.nalysis of .a single s~.mple can indic:ate no more than the 
condi tions "Qreva.iling at the moment of sampling, the qua.li ty of a 
water supply can be assessed only by a series of samples over a. 
period of time. The frequency of analysis should be established 
Oy the regul.;-,ting a•Jthority{ies), It is suggested th::-.t the 
minimum nurober of samples to be collected from any borehole 
supply system and the frequency er samp1~ collection be as 
follows: 

Population 
Served_ 

up to 100, ooo 

Hause hold 

- . 

Minimum Number of Samples 
Per Mor.t!h 

8 + 1 per 1,000 popul~tion 

Seasonal 

- 1.44 -

Minim•.!m Fre-quency 
§3mpJ_tP.fl 

Wl!!ekly 

Seasonal 
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APPENDIX (6) 

~ist of Abbrevia~ions 

WES 
(WATSAN) 

NRWC 

NCDRWR 

MFEP 

MOH 

VHC 

VIP 

EPI 

HP 

ORS 

NMRDP 

NGO 

EEC 

UNICEF-assisted Water, Sanitation and Health 
Education Project 

National Rural Water Gorparation 

National Cerparation for the Development of Rural 
Water Re:sources 

Ministry of Finance and Economic P1anning 

Ministry of H~alth 

Village health committee 

Ventilated Improve~ Pit-latrine 

Extended Program on Immunization 

Handpump 

Oral Rehydration Solution 

Nuba Moun~ain Rural Development Project 

Non Government Organization 

European Economic Community 
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