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1 INTRODUCTION

1.1 General

The "Support Rural Water Supply Department Project' (SRWSD) started in
February 1983 with technical assistance to strengthen the Rural Water
Supply Department. This resulted in the implementation of about 50
village water supply schemes and 36 sanitation facilities in the areas
around Dhamar and Rada. At present the project is already in phase III
and decisions about a possible new phase IV should be taken before the
end of 1990. Up till now a systematic evaluation about functioning and
use of the completed schemes has never been done. The monitoring
mission of March 1989 recommended to carry out a investigation in order
to gather information for the planning and implementation of future
activities in water supply and sanitation.

The objectives of this investigation are:
- To provide RWSD/SRVSD/DGIS with an overview of the functioning of the

water supply and sanitation systems completed under SRWSD and of the
use made of these systems.

- To provide RWSD/SRWSD/DGIS with practical recommendations for the
planning and implementation of future water supply and sanitation
project activities.

Specific points of attention are:
- present state of civil and mechanical works;
- functioning of the systems;
- use and users of the systems;
- benefits of the new systems as perceived by the users;
- need for training in operation and maintenance of the systems at

village level;
- need for government support and regulations to safeguard future

functioning and use of the systems;
- selection criteria for village projects;
- possible ways to improve the efficiency and effectiveness of future

water supply and sanitation systems.

It was planned to have this study carried out by one technical and one
social professional with active involvement of the Yemeni authorities
and SRWSD project staff. l"hVTast~~"two^pb'ints'''were fullfilied but the

^ involvement of the social professional didn't take place due to
..problems in the recruitment procedure by the embassy in Sana1 a.

This report gives the results of the study done in thej>erlod February
5_till April £5. 1990. The study was carried out byCKr '^aTt^VavTder^

CfiorsT) (sanitary engineer RIRDP) and(Mr Sammv*"Abir~EagS (civil englneer
RWSD Sana1a) with assistance of Krs Sylvia Bakker (QHV-Sana'a) and Mrs
Erica Zwart (SRVSD-Dhamar). The team was almost always accompanied by a

Cfemale lacTTitaTOiN and a male translator.

For this study a total of 42 water supply schemes with the related
sanitation facilities have been visited. Additional information about
the schemes have been collected from the staff of the SRWSD project.

"V "' ,
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A description of each scheme with the related sanitation and health
education activities is given In chapter 10. This report gives a
summary, but it is useful to read some of these desriptions in order
to get an impression of the bi^^j^erejic^^^betw^ej,,^^!!!^^^^ _q| the
differentphases of the SRVSD projectT "" " ~
TEe™"Tn?ormaTTbn^ p^F"™TEem*TTke costs of the schemes, prices of the water
and condition of the civil works is gathered in the tables in the
annexes A till E.
Annex V gives a map with the locations of the visited schemes.
Tables with the results of the chemical wateranalyses of the schemes
are given in annex V.

1.2 Methodology.

The first two weeks of the mission were spent in the office in order to
collect information from the project files. This information was
gathered in a summary per village which mentioned the constructed
items, the costs and information around the implementation. It also
included the extensions, additions and Improvements of each scheme.
Collecting the information from the files was boring, but_seemed to be
very useful in the field. " "~

After :thTs, jeach day an average of two schemes_was visited with a team
of at least two man''''"'aird̂ ™a'*"*"'wanSirr"~"ln each village we introduced
ourselves to the village leaders, explained the purpose of our
monitoring visit and inquired about the operator of the pump. Ve also
asked permission for the ladles of the mission to visit the houses.
In each village we talked with villagers and the pumpoperator and
visited together the pump and engine, the reservoir and the main
distribution lines with the public taps and houseconnections.
In the mean time the women visited a minimum of 6 houses and collected
information about the use of the scheme, the price of the" water and the
storage of the water near the houses. They also asked about wastewater,

0 I toilets and health related subjects. In almost all cases we met each
-^M . other after 1 or 2 hours and exchanged the information. In general we

got the same information, only in a few cases we had to check again and
ask mere specific questions.
Most of the information was gathered by open talks and the questionaire

Li*-£W (see annex X) was only used as a guideline and checklist at the end.
,j[}/j The people want to tell the whole story from the start till the end and

"̂ YK. are not so much interested in a systematic way of data collection by
e Co-, VJ "' using a questionaire. Besides, information from open talks is much more

') useful! because the people feel more comfortable and relaxed.
" ~- The information from the villages was put in village descriptions.

which were distributed to the relevant project staff for comments.
Aiter revision, the information was collected in the tables in the
annexes and based upon that this report was written.

V ,,\ v*. a u>* ..X. •:• x..•',,&•-\,-,,.
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2 WATER SUPPLY ACTIVITIES

2, 1 General

The SRWSD-project has a long list with 213 project numbers divided over
11 types of projects. This list can be summarized to:
- about 50 water supply schemes (annex A); *,
- 28 small water supply systems, mainly based on springs (annex T); /* -
- 18 projects for watersupply to the health centres and units of the ^ "J*

Health Office Dhamar and the Dhamar Rural Health Project(annex S>; c
- 36 sanitation projects at mosques, schools, etc. (annex U). <*̂ fa

Table 1 gives a summary of the visited watersupply schemes which will V*
be discussed hereafter.

2.2 Phase I; Dhamar Rada Projects.

In the years 1980-1982 the Netherlands government drilled 16 boreholes
in the area around Dharaar and Rada. The SRVSD used 12 of these
boreholes for the construction of water supply schemes for 13 villages.
The other 4 schemes were cancelled from the programme because the
borehole was dry (As Shaqqab), the borehole was handed over to the RVSD
<Ad Darb) or the borehole was filled up with stones (Bayt As Sunbuli
and Al Azzan).
The designs for the schemes were made by ILACO and included a
pumphouse, a pumping main, a reinforced concrete g'raundreservoir (50 or
100 m-s>, public taps and a cattle trough. In the designs the reservoirs
were located at a place lower Jthajn.. the houses in order to ovoid"
housecannectTohs wftb the aim to keep the waterconsumption low. The
'publTc~taps""a'nd~'the cattle trough were built near the reservoir. During
the construction, some villages requested to shift the reservoir to a
higher location. The project accepted this requests on condition that
the villagers would contribute 50% of the extra costs for the pipes and
the necassary heavier pump what was only done by two villages (Sirm al
Banna and Jarf Isbil).
The twelve schemes were constructed by two contractors without any
village contribution. Ten schemes have a shaft driven vertical pump
with diesel engine installed by Sonidar Company from Sana'a.

The situation of the 12 schemes of phase I can be summarized as:
- 1 scheme was not completed because the people were not cooperative.
- 9 schemes are used for human consumption, 1 is only used for irriga-

tion while 1 is abandoned because of the bad waterquality.
- From the 9 schemes used only 5 are working without big problems, 1

has problems with the water quantity, 2 with the water quality and
1 with the (not-project) pump.

^iNon of these schemes has big problems with the organisation and the
'technical good schemes supply enough water for a flat rate of YR 2-5
' per head per month.

Jf ̂ W,., - W | iJL)̂ . L
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Village Costs (YR> Inhab- Functlo-
name

Phase I
1 Al Hususl
2 Dafinah
3 Al Mayfa'ah
4 Saraa/Sufara
5 Sirm al Banna
6 Jarf Isbil

5 7 Al Hajar
8 Ar Rhawq
9 Al Garrar
10 Jawf al Fukabah
11 Hanakah al Kasud
12 Mawr

Phase 11
13/14 Al Mihal/Joar
15 Jebal al Ma'al
16 Al Azan

^17 As Shaqqab
16 Al Hajalah

-PI9 Al Haruj
*20 Vastah
*21 Al Hasoon

— 2 2 Hanud
H23 Bidashy
*FZ\ Bashar
•*25 Manga da
#•26 Ar Raba'ah
*27' Al Mi thai
* 28 Adra'ah
•*29 Dhi Sabil
"*.3O Dhafar

Phase III
31 Sharafa
•32 Bayt as Shamy
jJ3 As Zuwab
'34 bani Muwallad fc
><||})A1 Mashaa'hida J
*36 Vathan *r
3,7/38 Al Saifer
39 Al Miqdahah
40 Magrabit al Anab
41 Bani Fallah
42 Bani Zaydan

Total YR
(*) problems only in

total

300,737
272,815
272,082
540,676
270,612
476,594
233,305
269,647
210,936
185,844
271,711
151,812

2,522,626
1,108,848
615,500
762.765

1,177,515
727.067
718,948
836,706
166,002
832,956
632,930
793,917
809,947

1,154,702
1,466,710

130,011
824,999

611,124
544,631
744,331
502.398

1,106,606
2,065,760

253.129
641,711
601,743
953,233

1,022,035

26,030,623
the scheTnes

per head

384
279
495
636

1,109
243
261
791

1,055
1,658

91
-

1,203
715
264
628

3,317
850
799
749
-

1,129
1,157
293
901
662
474
262

1,222

1,025
1,816
866
837

1,082
633
625

2,292
533

1,569
1,278

_

tants

764
977
550
850
244
1959
894
350
200
100

3000
3000

1750
1350
2331
1215
355
856
900
1120
1326
738
720

2713
899
1744
3095
496
675

596
300
840
600
1025
3297
405
280
690
600
800

45,061

ning

yes
yes
yes
yes
yes
no
yes
no
yes
yes
no
no

yes
yes
yes
no
yes
yes
yes
no
no
no
yes
yes
yes
no
yes
no
yes

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

that are functioning.

Problems
<*)

some

yes
some
no
no
-
no
-

yes
yes
-
-

yes
yes
no

no
yes
yes

• -

_

. -

no
no
no
-
no
-

yes

no
no
no
no
yes
no
no
no
yes
no
no

_

Table 1: summary of the visited SRVSD watersupply schemes.
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VILLAGES 1

AL HUS0L, Dhanar Sada Project 1, Sanitation Project 2.

This village <784 inhabitants) is located 17 kilometers <30 ninutes
driving) northeast of Daaaar at a hill In the Dhamar plain. Close to
the village are a primary and secondary <3> school, there are
electricity and telephone and the_jjXlIflgfiL-As_-_rich. There is no health
unit and the people go to Dhanar for health services. The earthquake
damage is big and the government built 40 new houses in the plain east
of the village. The people don't want to live in the new houses because
the distance to the old village is too big.
The scheme is working.

Vater: There are private boreholes at a distance 15 minutes walking
from the village, The ladies go there for washing clothes and blankets.
When the people need a lot of water (wedding, building) they take water
from these boreholes by car.
The amount of water of the scheme is limited and the water is mainly
used for drinking, cooking and personal hygiene.

Vaterscheme: In 1980 the Netherlands government drilled a borehole with
a depth of 90 meter and a reasonable yield of good water of 2.7 1/sec.
The well was drilled before the earthquake and the the yield of the
well at the inlet of the reservoir was measured in March 1990 as 0.7
1/sec.
A contractor constructed a reservoir QG0 m 3), a pumphouse, a pumping
main, a cattle trough and 2 public fountains. A vertical pump with
diesel engine was installed in February 1985. The scheme was completed
in September 1985.
The village added a distribution system with houseconnections.

Contribution: distribution system.

Benefits: The amount of water in the borehole is limited and there is
just enough water for drinking, cooking and personal hygiene. Vater for
cattle, washing and gardening should come from private boreholes.
The contractor made 10 public taps of which only one is in good
condition. This tap is mainly used for filling the tank of the mosque.
The cattle trough is used for washing clothes.
The houses lower than the reservoir made houseconnections without
watermeters. The installation of watermeters was discussed but the
result was that it would not be worth to spent money for watermeters
while the amount of water is so small. Six houses are built at places
higher than the reservoir and instead of houseconnections they made
lines to metal tanks near the reservoir. The quality of the
distribution system and the houseconnections is acceptable.
The price of the water is YR 3 per capita per month. There is only once
every 4 days water in the village and the reservoir is emptied in circa
1 hour.
The estimated waterconsumption is 22 liter per capita per day. The
estimated waterconsumption from the women information is only 15 liter
per capita per day.

••I

"X /
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Organisation: Nobody asked for the scheme. The
the village and there is an operator/cashier.

owner of the scheme is



YILLAGES 1

Operation and maintenance: Every day the operator pumps 6 hours.
^Filling the reservoir takes 4 days.
/ Total amount of hours pumped Is 1522, this means an average of 1 hour

sr day during four years. So there has been a long period that the
scheme was not used. Bobody mentioned such a period.
The operator has experience with pumps from Saudi Arabia and there is
no need for training.
The operator collects every month YS 1200. From this amount he spents
YR 900 for diesel and YR 190 for oil. His salary is often not more than
200 riyals a month. The amount of people not paying is 100 <20%).
I)For repairs the people have to pay additonal money.

Inside the houses: All houses looked very clean. The women were
complaining about the small amount of water. They all liked to show
their houses and explained that the houses are much better since the
men went to Saudi Arabia.
The watertanks without taps are situated outside the house and water is
scooped out from the top. Small tanks inside the house are filled from
the big tanks with jerry cans or tubes.
Some families have a garden which they water partly with wastewater or
water from the the private boreholes <car).

Sanitation: Most houses have a baladlh toilet. Wastewater goes to the
back of the house and some houses made provisions for the disposal of
wastewater. The houses are scattered and there are not many wastewater
pools in the village.
The project constructed 2 toilets and a shower at the mosque. They are
used, but not very clean.

Problems: The amount of water in the well is limited.

1. u 3
) • —



VILLAGES 2

/ /

DAPIIAH, Dhasar Rada Project 2.

The village (200 houses, 977 inhabitants) is located 12 kilometers west
of Dhamar at the edge of the Dhamar plane. Driving to Dhamar takes 15
minutes. The „village iswealthy and has a primary school with only
boys. There is no health unit "and the people can easily go to Dhamar
for health services. The government built approximately 60 'earthquakeil u
houses' , of which 90% is empty. ' PA-

Water: In the past the village got water from a shallow well near the ,/
village (5 minutes) and a spring on a walking distance of 30 minutes.
The waterscheme gives a small amount of water and the ladies have to go
with donkeys to one of the four private boreholes, 10 minutes from the
village. The water from, these boreholes is free. Clothes are washed
near the boreholes.
The owners of a good borehole north of the village constructed pipes to
the four mosques, their own houses and the house of the sjeich. They
give the water free. Although there is a lot of water in this
borehole, they don't agree to give water to private houses.

Vaterscheme: The Netherlands government drilled a borehole( 138 m deep)
in 1982. A pumptest was carried out and the yield was less than 0.9
1/sec. The quality of the water was good. Another pumptest was
recommended, but never carried out.
Despite the very low yield of the well, the contractor got instruction
to construct a scheme with a reservoir (50 m 3), a public fountain (8
taps) and a cattle trough at a low place inside the village. A
vertical pump with diesel engine was installed in February 1985 and the
scheme was completed in September 1985. In February 1987 the cattle
trough and the public fountain were replaced by a bigger public
fountain with 24 taps. The wastewater of this big public fountain
drains to a large garden but it also causes dirty pools around the
taps.

Contribution: no. r J J I I •*»

Benefits: Every £pur days there is water for approximately 1 hour.
During that hour(60Yladies with their children gather around the public
fountain and try "to get as much water as possible. It is clear that
this causes many problems and quarrels between the ladies. The distnace
to the houses is maximum 800 meters.
The reservoir is located at a low place in the village and
houseconnections are not possible. The low yield of the well makes it
also not attractive to make houseconnections.
The price of the water is YR 3 per head per month. There is only once
every 4 days water and the reservoir is emptied in circa 1 hour.
The estimated waterconsumption is 12 liter per capita per day. <?-~^_

Organisation: The initiative for the scheme was taken by the sjeich who
requested the LCCD for assistance. The owner of the scheme is the
village who appointed two years ago an immigrant of the village as
scheme operator. Before there were about 10 other operators from inside
the village. They all got big problems because the people were not
satisfied with the amount of water. The present operator from outside/
has more trust from the villagers.



VILLAGES 2

P 1

/ Operation and maintenance: The operator pumps three tines a day 1 hour.
VAfter 4 days <12 hours pumping ) the reservoir is full. This Beans that
the yield of the well is 1.0 1/sec. Total amount of pumphours is 4039.
This means an average of 2.9 hours a day during 46 months (53 months
minus 7 months out of order).
The operator has experience with other pumps and seems to be able to
carry out the necessary maintenance activities.
The total amount of money collected per month is YR 1200. The
exenditures are: YR 550 for diesel, YR 100 for oil, YR 50 for filters
etc. and YR 500 for salary of the operator.

j- 1"K-/' The operator collects the money. He is llletarate and doesn't have an
"" °i>t> ^'administration system. Only 400 people <41%) pay.
H, j ~*""̂  Repairs of the scheme are paid from additional collection from the

'""*• people. Twice the pump broke down < 2 and 5 months) and the villagers
/ paid YR 50 per house for the repairs.

>-v Inside the houses: The houses were acceptible clean, but some were
.^"v dirty. Water is stored in small tanks in the houses and water is taken

out from the top. Drinking water for the cattle is collected from the
boreholes.
Only few houses have a small garden.

Sanitation: Almost all houses have a baladih toilet. Urine and faecal
material go straight to the street causing a lot of nuisance in the
village.

Problems: The limited amount of water.
Many people are not paying or using the scheme.

v



2 . 3 Phase I I : Three new names of p r o j e c t s .
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The projects of this phase (July 1985 till January 1988) will be
discussed separately. All projects were constructed by contractors
without considerable contributions of the villages. In this phase a
start was made with the implementation of sanitary facilities at
mosques, schools and health units.

Dhamar Province Projects.

Two schemes (Al Azan and As Shaqqab) were already in the programme of
phase I, but due to problems with the boreholes not executed. The
problems were solved and the schemes were built according to a revised
design with the reservoirs at a higher location and more public taps
scattered in the village. The scheme in Al Azan is in good condition,
while the scheme in Shaqqab doesn't work due to big i nternalproblems.

The two other projects were requested by the RVSD, The Joar project is
a big scheme for 9 villages (2100 inhabitants) and includes three pumps
and five reservoirs. The implementation of this scheme faced many
difficulties because the borehole is located at land owned by only one
of the villages. Due to technical shortcomings and, ..problems witii—the
organisation, the scheme was out of order for more than 1.5 years. Four
months" ago "the main problems were solved and the scheme became
operational. The level of service to the people is still rather low/3
(only once a week water for YR 54 per house) and the technical problems
are only solved temporarily.
The Jebal al Ma'al scheme covers 3 villages (1550 inhabitants) which *
are located far from each other. The scheme is controlled by the main
village, while the other .two.villages have only once per month water.

Water Supply Projects.

The visited schemes (11) are constructed in villages which are affected
by the earthquake of December 1982. In these villages the Yemeni
government built a new village with 'eartquake' houses often including
a mosque, a school and a watersupply scheme. The boreholes for these
watersupply schemes were financed by an external donor while the SRVSD
got the responsiblity to complete the civil works of the schemes. In
general the schemes covered also the existing <old) village
î rrfis.pec.tive the fact if there was already a,,, .wate^su pp 1 y sc he me. In
(some cases it would have been much easier and cheaper to connect the
jnew villages to the schemes of the old villages instead of the other
jway round.
The schemes consist of a reservoir (on a high location or elevate"
with public taps scattered in the village.
The situation of these schemes can be summarized as:
- 1 scheme not completed because of lack of interest 01 the village:
- 5 schemes are functioning well. ~
- 2 schemes are constructed well, but are not working due to internal
problems which go beyond the influence of the project. v

2 schemes have pr,ojsiems_w;i.t.h_._the jijLeselengine, but it is not clear if /
this is truth or only a sign of internal disagreement.
1 scheme has difficulties because the""Water~q~uaTTy~*Ts"'bad.

c>
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Dhamar Health Projects.

r\ Under this name, the SRVSD executed several activities with only in
common the fact that they were in principle carried out in cooperation

° with the Dhamar Rural Health Project QRHP>.

One main group of activities is the watersupply for health centres and
units of the Health Office Dhamar <HOD). It was impossible to visit
all these projects and most Information is collected from SRVSD staff.
Annex S gives an overview of the present situation. Of the 17 centres,
9 have a good watersupply, 5 have problems with the pump or the
watersource and 3 are not known. Moreover, another 8 units are included
in the SRVSD water supply schemes for whole villages so the total
amount of units with SRVSD watersupply is at least 17.

Another group of activities was the construction of several small water
supply systems in villages nearby the health units in Banl Fadl and

lv^.v, Magrablt Al Anab. The watersources are springs and the population was
j supposed to participate in the projects by the supply and construction

^ <->:,(•• <-) of the pipes from the springs to the reservoir. Thls____wax of
"*""**' participation was not successful because the costs were too high in

comparison to the benefits and the springs" weFejibf ten __owneH "by" o'î Eir

/

people. At"TE'e~end~ "of X&8T" most "sysTems~""were"feported to be out of
or"3er~"<see annex T). In 1968 the SRVSD visited the areas and decided to

•*~v(. r complete the systems around Kagrabit Al Anab as an Integrated Water
--, <; ••"-*-*. Project, The situation around Bani Fadl was very complicated <water

4!^ ^ rights) and further project involvement was useless. This mission
f ;.,i;,. '', visited Magrabit al Anab and 61% of the population is nowadays using

("' "' the systems.

2.4 Phase III: An Integrated approach.

January 1988 phase III of the SRVSD-project started. During this phase
more attention is given to the involvement and active participation of
the local population and the cooperation with the Health Office Dhamar
(HOD) and the Dhamar Rural health Project <DRHP). The plan includes two
types of projects.

Integrated Vater Projects.

These projects are carried out in or nearby villages where the DRHP
and/or HOD has activities. The preparation and construction is arranged
with village participation and accompanied by an intensive health
education and sanitation programme. The designs are made by SRVSD and
the schemes consist of a high reservoir and distribution lines. Public
taps are in general not constructed and the villagers have to make the
houseconnections by themselves. The contribution of the villagers
should be 30% of the total construction costs excluding the
watersource.

A total of 9 integrated water projects have been visited and 7 are in
a good to very good condition. One scheme <A1 Mashaa'hida, 7 villages)

because of the Tack of watermeters. Another
scheme <Magrabit Al Anab) Ts~"an ^inprovement'ol old scEeaes based on
springs and has ja^J,eja&_j£i^_j!3jj^j§najice_j^ (see 2.3).
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Rural Water Projects.

The original plan included the construction of a limited amount of
water supply schemes in villages where the RVSD has already drilled a
successful borehole. These schemes would be constructed by a contractor
and the input of health education and sanitation would be limited.

9 flUp till now only one scheme (Dhafar) has been implemented by a
" Ucontractor. This scheme Includes only public taps and due to the fact

tljat_.the village is very_,. pgor.,_tJje_-.-leyel of service with only once
gyery "^woIselKs^^ater" is ve_ry_JLow. Houseconnectidns wittTwatermeters
would be much better so"that everybody can control his own waterbill.
The design for this scheme has been made in phase II, while the
implementation was in phase III. For reasons of convenience, \ this
report considers this scheme as a phase II scheme (implemetatlon by
contractor, no participation nor health education). \

The other Rural Water Projects are implemented with local participation^^,
and health education and the differences with the integrated water "l

projects are in fact fading away. TJarae_.,of.™tlieaa gchemes^were visited
and they are all in a good condition. jrie_i,£om£ietJL.gn of the schemes was
just a short time ago and all schemes started up orie "or' two weeks

H_beiqre our ^visrt^. All villages were* iTnT""~Tacing TEe "normal
„, j.)} startlng-up problems and didn't agree yet about the price of the water,

\\ the salary of the operator etc.

2.5 Costs and contributions.

The costs of the schemes are given in annex E>. Comparing costs is
difficult because the schemes of the different phases differ a lot and
the value of the Yemeni Eiyal decreased considerably.
Table 2 compares the costs of schemes phase II and 111.

Type of villages no Costs (YR)
of villages Scheme Per head

Phase II, all villages 17 900.000 710
Phase III, all villages 11 825.000 920
===============================—=====================================
Table 2: costs of the schemes in phaseijT and "EQ^excluding source).

The costs of a scheme are influenced by the location and the size of
the village. The main costs are the pumps and these are the same for
all sizes of villages, in the schemes of phase III, the reservoirs are
much cheaper and the savings are more than enough to pay for the e^tra ^
costs related to the _y_illage__Eartlcipation (transport, technicians). / Q iej

The village contributions are presented in annex E. >—-^ ^ * s(, $ ,.
The average_^contribution excluding three boreholes isx.0%', of^the total > "i
constr1i^tTa1rr~c~osTiir~TKe contribution^^ger^he^d is average"v^R 2<JŜ .with a
maximum of (|^~36t^,'-^ouseconnections are not considered as contribution
because they should be made in all schemes.
The amount of labour days per head is average 0.65, what means that a
family of 7 persons should work 5 days tor the scheme.



3 SCHEME COMPONENTS

3.1 Sources

A summary of the watersources of the schemes is given in annex F. In
general the schemes are based on new drilled boreholes between 70 and
350 meter deep, which are almost all paid by the government. Only 3
villages financed the drilling by themselves.g ^ _ _ g £ _ _
boreholes__is_in all cases the villagers) which are connected to the
scheme. A -i^iiZ^o^SST^s''XW) are "also used for irrigation purposes,
h j ^ j b i ^ The use of scheme boreholes

th ^™for irrigation was in "t"he~past more, "BuTT some villages reported big i
conflicts and stopped it. ^l-
Five schemes are based on springs which give often .problems ,_about ,j
waterrights. In most cases, the water of the springs is owned by '"""" & ,
several people and each of them has some hours per day or month water. , y^c/
The Islam prescribes that everybody is allowed to take water for"1'*''/
personal use straight from a spring or well. There are no rules for
piped systems and this gives often problems because it is not clear if
this is still personal use. A

The quantity of water in the boreholes is in general good. Only two
schemes <A1 Husul and Dafinah) have from the start a borehole with a ^ \ °
limited amount of water. Pumpjtests^_carried out in 1982 showed already• ji
yield which was not suf^icTj^JEj^jjTwi^^ "~"
Problems with a dropping watertable^1"" occur maTnTy"TjS the areas around
Rada'. Early this year Al Azan drilled on own costs a new borehole
for the village scheme with a total depth of 297 meter.
From the systems based on springs only 1 is out of order because the
yield of the spring decreased too much (Dhi Sabil). The other systems
with springs are almost all working well after a start with problems
about the waterrights.

The chemical quality of the water is . in general good (see annex V).
Four schemes have a bad water quality due to high contents of sulphate,
iron, total hardness, chloride and sodium. Three of these schemes are
located northeast of Sada' and one (Ar Rhawq) is abandoned because of
the bad waterquality. Two other schemes are still used for all purposes
because there are no alternatives. The fourth scheme (Al Haruj) has
hot water with high contents of iron and fluoride. The people refuse to
use this water for drinking, but have a good borehole for drinking
nearby.

The problems with fluoride are limited and the concentration reaches
only in 3 schemes values around 2.5 rag/1. Nitrate is nowhere a problem,
only 3 schemes have water with concentrations around 50 mg SQ.vl.

3.2 Reservoirs,

Annex G gives a summary of all reservoirs built by the project. In
phase I and II the project constructed only reinforced concrete
reservoirs (32 ground and 3 elevated). The quality of the work depends
strongly on the contractor but at least 13 of them are leakingor have
bad quality of concrete works. Three others have been repaired
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recently. The reservoirs constructed in the third phase are mainly made
of masonry because it is cheaper and it is much easier for the people
to supply materials and to participate in the construction. The
difference in costs for SRVSD between a masonry and a reinforced
concrete reservoir (50 nr*) are approximately YR 80,000. Only the
elevated reinforced concrete reservoirs are still built by contractors.
The quality of the reservoirs of phase III is in general good and
leakages were not established.

Almost all reservoirs built by contractors have no proper vent pipes
with bends and flyscreens while the manhole lids are often not fixed
well. These items are much better done in the reservoirs constructed
with village participation. It strikes also that all reservoirs of
phase III are locked in contrast with the ones of phase I which were
all open.
Almost all reservoirs could be cleaned and everybody is aware of the
need for cleaning, The average frequency of cleaning as told by the
people is once per 2-3 months, but it should be doubted if this is
realy happening or the wish to do so.

3.3. Pumping main and distribution system.

A summary is given in annex H.
Pumping mains:
In general there are no problems, except in some old schemes,
Especially in Joar the &ipes are not fixed properly to the steep rock
and have been broken down several times. This is one of the main
reasons that the scheme was out of order for more than 1.5 years. The
pipes are repaired by welding but are still weak and leaking. Also in 3
schemes from phase I around Rada1 (one contractor!) the quality of the
pipe laying is below standards.

Straight connections from the pumping main to houses increase the
chance of pollution of the water in the reservoir and can give
reasonable pressure losses in the pumping line. In SRVSD schemes are
straight connections to the pumping main exeptions.
The price of a 3" pipe made by a contractor is approximately YR 75 per
meter higher than the same pipe made with village participation. The
average length of a pumping main is 1000 meters, so this means a
difference in costs of circa YR 75,000.
Distribution system:
When the location of the reservoir allows, all villages of phase I
added a distribu_tion__ system^ The quality of the pipe laying is often
bad, __pij>es_are_ damaged and go,_^.nrQUg.j1_,wgg^ewa'ter P°°^5- Tlie schemes of
phase II included a "limited "distribution system with public taps for a
group of houses. The different distances from the houses to the main
distribution lines and the differences in costs to make
houseconnections are one of the main reasons of problems in these
schemes. In phase III the distribution systems are more extensive and
reaches groups of at least t£|houses. The people are much more satisfied
with these systems and the costs per capita for the distribution
systems for 11 schemes made with village participation are even lower
than the costs per capita for 10 comparable schemes made by contractor
in phase II. The condition of the distribution systems of the phase II
and III projects is in general good,



3.4 Public taps.

Annex I gives information about 501 public taps in 30 schemes.
In phase I, the schemes included 1 or 2 public fountains with 4, 6 or 8
taps on it. The choice of the amount of taps was not very well founded
and with the present population this would mean an average of 147
people for 1 tap (minimum 61, maximum 750). In phase II the schemes
included more public fountains scattered over the villages and average
54 people per tap. In phase III only 2 schemes in very small villages
(100-200 inh.) have public taps straight connected to the reservoirs.

In the areas around Dhamar and Rada public taps are not successful. In
almost all villages the people changed the system in a way that
individual control of the access to water is possible and they have
either houseconnections or big water storage tanks. The reasons for not
usinp; the public taps is the independance of the people, wastewater/l V J
problems, fights between the women and misuse of water. 1| - .

In the first two phases, the SRVSD constructed 18 schemes which have
the possibility to make houseccnnections and in 14 schemes the people
did so. 1 scheme (Vastah) is special and still has public taps in the
new village. In 3 other schemes Uoar,.,.. JebaJL^gJ^felaland Dhafar) the
people have big water storage tanks (1-4 m.-') because the operation of
these schemes is not reliable and in the most favourable case _the
people hav e once per 1 to 4 weeks water. In these schemes it is more |
usefljll to" "invest money in an extra or "bigger tank which can also be |
used for water bought from cars than in a houseconnection. The water in'*'
these schemes is expensive <YR 20-54 per house per month) and the
"consumption is very low with an_ â eĵ â ...of....12....l£ttr" "per_ capita per day.
The 'public taps' are only used to fill the private "tan&s~"and every
village has his own rules for the division of the water. A good example
is Thabac were the villagers _ad_oed_ extra taps so that every 6 houses
have one tap. Once per month t her e_jj=Z_ water and the ladies have to)'
bring, the water with buckets from the taps to the waterstorage tanks.
These tanks should be located on 'own land" so
tn-r tap are in a privileged position.

people with land near'

in ': villages of phase I the people still use the public taps because,-.
it is impossible or useless to make houseconnections. These schemes
supply water for a flat rate of YR 2-5 per head per month. The
consumption in 5 good schemes with public taps in the real sense
<almost always water for everybody with shared costs) is average 21
liter per c a p i t a p e r day, These systems are still running but problems
like "not paying (up till 5 0 % of the users) and ,no._,....sa_lary __for_ the
operator are common.

in the schemes with public taps the condition of the taps is in general
acceptable. The J.raijiage _ o i _ wastewater^ ̂ is jiloost always bad, but
problems occur only on places "with a da~liy supply "oT~water"; ~~~
The condition of the public taps straight connected to a small
reservoir is in general good and this seems to be an acceptable option
for a watersupply system in small villages with up to 200 inhabitants.

"") <-
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3.5 Houseconnections. / -

The wish of every family is to have a houseconnection with a big
storage tank and & continuous supply of water. In 24 of the 34 villages
with an operational scheme£~ttie~~?people have houseconaections, in 6
schemes they are impossible while in 4 schemes houseconnections are not
made because the scheme is not reliable. See annex J for more details.

In general everybody has to pay for his own connection, while in 40% of
the schemes the construction of all connnections is done by an
experienced pipe fitter. Only one scheme (Bashar) shared the costs of
all houseconnections. In several new schemes a standard watermeter is
prescribed. The costs of a houseconnection depend on the distance to
the main distribution line, but are in the new schemes average YR 1000
without the tank. The costs of a 1 m:< tank are approximately YR 1500.

The use of watermeters is one of the main conditions far operation and
maintenance of the schemes in the long-term. Several problems with the
schemes could have been avoided when watermeters were installed from
the beginning. Other advantages of watermeters are that schemes with
watermeters have almost continuous supply of water and that the
waterconsumption is lower.
Only 1 scheme of phase I (Sirm al Banna) has installed watermeters a
few months ago which are not used because 2 villagers are against It.
In phase II the schemes with meters increased to 66%, while in phase
III 89% of the schemes have meters.
In the new schemes the installation of watermeters was often used as a
condition for the construction of sanitary facilities at the mosque or
school. The SSVSD should continue with this strategy and insist on the
installation of watermeters.
There are several types of watermeters available. The National Water
and Sewerage Authority (NWSA) sells good meters, type Kent (UK) for YR
350 each. Italian meters type Bosco & Co <YR 250) are acceptable, while
many Sisma meters <YR 200) are very bad.

The average consumption in 7 schemes without watermeters is 27 l i ter
per capita per day, while the average in 11 schemes with meters is 22
li ter per capita per day (for comparison: public taps 20 led;.

i

Only in phase III the construction of the houseconnections was
supported by the project by advices and a set of tools. The effects of
this involvement are very clear and the quality of the houseconnections
in many schemes is good to very good.

.3. «:• Csttie troughs.

The situation of the 16 cattle troughs is summarized in annex I. In
phase I every scheme included a cattle trough which was planned near
the reservoir. This location in the centre or even above the village is
not very suitable because it will cause wastewater problems and it is
Bore sound to put a cattle trough at a place were the cattle passes on
the way back to the village. Several villages shifted the trough to a

,llower place (often near the borehole). Only 5 of the troughs are used
\\ior cattle, while 2 others are used for washing clothes and blankets.

H



4 Pumps and engines.

4,1. General

The visited schemes include 27 diesel pumps <23 vertical and 4
booster), 17 electric pumps (12 deepwell, 3 booster, 2 small) and 16
generators. 5one of the pumps, engines or generators is out of order.
Only two schemes are not working due to problems with the size of the
engine which are probably~also a result of internal disagreement.
An overview of all project pumps is given in annex K.

In the schemes of phase I Sonidar Company from Sana1a installed 10
vertical pumps with diesel engines. The pumps for the schemes of phase
II (diesel and electric) were almost all imported from van Heck Company
in the Netherlands because of price differences with pumps available on
the local market. One big disadvantage was that the time between
ordering and installation of the pumps was sometimes almost two years
due to long clearance procedures in the harbour of Hodeidah. Three
schemes were extra delayed because the boreholes were not straight and
the ordered vertical pumps with diesel engines had to be replaced by
other submersible electric pumps with generators from The Netherlands.
In phase III the project decided to buy the pumps on the local market
because in schemes with village participation it is unacceptable to
have a long time between completion of the civil works and the
installation of the pumps.

4.2 Operation and maintenance.

The Caprari shaft driven vertical pumps with Adim diesel engines of
phase I function quite well and there are no problems with the
maintenance. The spareparts are available in Dhamar and Sana'a and
repairs can be carried out by local engineers.

(The vertical diesel pumps of Van Heck Company have often problems with
[the heads of the pumps and the SRVSD replaced already three of them.
The diesel engines of these pumps are in general good, but it strikes
that the only two villages with a certain type of engine (Al Hasoon and
Bidashy) both refuse to accept the scheme because they have complaints
about the engine (too samll, very fast hot). Reports about testing the
systems by the SRVSD are not available. Tests in Al Hasoon have been
very short because the total amount of hours on the meter of the engine
is only 4. These schemes should be inspected carefully by a team
including an experienced mechanical engineer and a final report about
the situation with conclusions and advices for decisions should be
submitted to RVSD. In another village (Al Haruj) the engine was not
installed well and the village improved the situation. The pump still
leaks oil, possibly because the water in the borehole is hot.

The van Heck deepwell electric pumps function in general well. There
are only problems with the spareparts of the Torpedo and Deutz
generators. In 2 schemes the operators couldn't even get a simple.fuse
oi the Torpedo generator and replaced it by a piece of silver foil. The
schemes are only operational for 4 months and in future the problems
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will increase. Problems with spareparts are not only occuring with the
•generators from the Netherlands but are also reported from the locally
bought Ansaldo, Robin and Fiat generators.

Good tools for the maintenance of the Caprari and Van Heck systems of
phase I and II were almost never given and the operators use often
tools from cars or other engines. In phase III, the situation is
somewhat better, but in general are tte_boj^£jjiy^i^wjtJLkj;heengines
not enough for proper maintance. —-—_

Big repairs were only necessary in some schemes of phase I and the
schemes of Joar, Vathan and Al Haruj. Almost all repairs were done by
local engineers and only in Vathan the people came to the project. Big
repairs of the electric pumps and generators were not necessary yet but
it can be expeced that it will give problems in the future. Training
operators for this kind of repairs is however impossible.

4.3. Pumpoperators.

The tasks, responsiblities and salaries of the pumpoperator vary a lot.
In some schemes the operator is only responsible for running the
engine, while in other schemes he is also responsible for collecting
money, repairing the pipes and dividing the water.
Annex L gives information about the pumpoperators.

The turnover in pumpoperators is rather low and 5 of the 10 schemes of
phase I have still the first operator who started 4.5 years ago. The
other schemes are still young but have also a low turn-over rate.

Before the start of the Job, 17 of the 36 operators didn't have any
technical experience, while the others had some experience with private
pumps, cars or other engines. The operators in the mountain villages
were in general less experienced from before the scheme than their
colleagues from the plains,

The operators are in general dissatisfied with the training given at
the time of pump installation and the follow-up by the project. Almost
all mentioned that the instructions were limited to starting the engine
and changing oil and filters.
In 1985 the SRVSD sent 3 pumpoperators to a Transcentury course in
Sana'a. One is still on duty and his training course five years ago was
remembered by several villagers. In November 1989, seven operators went
to a 24 days training course in Sana'a organised by VHO/RVSD. All of
them are very positive about this course and seem to be motivated to
carry out their tasks in the best possible way. It stroke that the
pumphouses and the pumps of these operators were all very clean.
For 13 other operators it would be good to have the same training
course and 10 of them showed interest. Three others don't have the
opportunity due to family circumstances or agricultural duties.
The training of the operators is enough to carry out the daily
maintenance and to know what should not be done. It would be good when
'the mechanical engineer of the project gives some additional training
focused on a specific type of pump.

13
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There is a big difference in the salaries of the operators. In the
schemes of phase I, 50% of the operators doesn't have a salary and the
salaries of the others are not more than YR 1500 per month. The income
of these operators can be calculated as YR 0-15 per hour work (pumping
+ going).
In phase II and III schemes, the salaries are much higher and in
general between ,1500jand_3000_YR jper month. In a few schemes (Kangada
and Bashar) the operator is a real entrepeneur who organises his
companjT^rthe scheme) in the most optimal way. The people like it be-tj
cause the. scheme is reliable and private investments In house-J
connections, toilets and kitchens are useful1.

The operator is in general a respected man in the village and only in
few schemes people complain about the salaries of the operators. The
most extreme cases occur in the composited schemes of Joar and Jebal
al Ma'al. In these schemes the operators ask unfair salaries of YR 2500
and 3000 per month what can be recalculated as YR 69 and 81 per hour.
Besides that, another 50% of the collected money is used for unclear
reasons or disappears. ,
A reasonable salary of the operator '̂ eems.,to be YR 500 for 1-2 times;
weekly pumping, YR 1000 for 3-4 times pumping and YR 1500 for daily;!
pumping. Other tasks like collecting money,- repairing pipes and
division of water should be paid additional. The maximum should be
YR 3500 for an operator who is fulltime involved with the watersupply
scheme in a village bigger than 1500 Inhabitants. Qr

4.4 Pumphouses,

All pumphouses are built according to standard designs of RVSD and in
general the condition is good. Only the pumphouses in Al Kijhal (Joar
project) are not well constructed. Taere is no concrete floor, the
roofs are bad and one trapdoor has never been fixed.
In 12 puinphouses the roof leaks around the trapdoor, This causes often j
a big mass inside the pumphouse. The design should be changed or the I
construction should be more careful.

The situation inside the pumphouse is variable and depends strongly on
the type of engine and the interest of the pumpoperator. The pumphauses
of the old schemes are often dirty, while the trained operators have in
general very neat pumphouses. In the older schemes the operators are in
general less aware of the necessity of a clean pumphouse.

Problems with cooling water from the engines are limited, Most engines
are air-cooled and the water from the others is often used for
irrigation or washing clothes. Pools with wastewater around the
pumphouses are only found in Vathan and Dafinah. The project should /^ .
give advices and support for the use of the cooling water for a washing >•<?
place for clothes. ~" ,

V '
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5 Organisation.

5.1 General.

Villages with a sound organisation structure are in general able to
take care about the daily running affairs of a watersupply scheme.

^ Despite that, organisational problems are the main reason that SRVSD
-schemes are entire 6r~partT'y""ou"t'""o'f order. Tn some eases" THie" villages

should""" be "Blanecfi But more often' the' project who imposed big
organisational tasks on villages who are not ready or able to handle
them. Several problems could have been avoided when the structure_and
the interest of the villages were tested_ before the implementation^ of
""tHe scHeines~~s5CSCrnCe3" The "best parameter for village interest is to ask
a contribution which needs the""effort of many villagers like the
consTrTicTfon™ of an access road or the transport of stones. A
contribution in cash is_JLess suitable because money could be advanced
by soroebody~wEo wilT claim it at the end from the people who want to
use the scheme. Information...,about the organisational aspects of the
schemes is gathered in Annex K.

' " • • • • • . . . . . , - '

5.2 Responsibilities.

The initiative for the schemes is in general taken by influencial
villagers who have to follow it sometimes for years in the Ministry.
These people have often rather big expenditures for salary, transport,
food and qat which should often be paid back by the villagers. Three
schemes have problems about this. In Mithal_ the schemê ,.ts_.n.ot working
because the people have to pay YR 100, 000 to the sjeich; in Dhat'ar 60~%
is not connected because one village has to pay YR 50,000 to another
village and in Joar the sjeich was forced to leave the village when his
"expenditures for the scheme became too big. The villages in phase I and
II didn't pay any contribution to SRVSD, but the aauisit,ipn_cpsts of
these schemes are often higher than the contributions paid in the
schemes of phase III.

A total of eight SRWSD schemes was constructed without a clear village
initiative. Some of these schemes are in good condition while two
others (Hanud and Al Hasoon) face people who are not interested.

Problems about ownership of the well or scheme are not found and almost
all people consider the village(s) who are connected to a scheme as the
owners. There is no difference in this between schemes built with
contractors or village participation.

In general is the operator responsible
is already discussed in chapter 4.3.

for the scheme. His occupation

In 13 schemes are special cashiers which have only in 3 schemes a
regular salary. In composite schemes with several villages the aqils
collect the money from the villages and hand it over to the operator or
the responsible person. In these schemes the money has to pass several
hands which results in substantial higher costs of the water.
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Five schemes in the bigger villages have a special committee with 4 to
27 members for financial control. The organisation, election and 5 V/
responsiblities of these committees differ from village to village and I .
are described in detail in the villages of chapter 10. i \ y

5.3 Kules. /

All villages have verbal rules for the use of the scheme. An example is
that a man has to repair the pipes which are damaged by him or his
family. Several schemes have additional written rules about the use of
water for gardens, the place of the watermeters, penalties for
destroying pipes by car, by accident or by purpose, etc etc. Some

r~J schejnes have made a contract between the village and the operator with
j up to 50 rules. Such a contract presribes also the penalties which the

operator can use in case people misuse the system. The most extreme
case is Kangada where the operator made a contract with the village to
give water for YR 20 per house per month during 10 years. As deposit he Q
has put YR 150,000 on the village account, which will be transferred to
the village at the end of the contract period or when the operator -
doesn't fullfill his duties.

Almost all schemes have rules about the use of the water for gardens.
In most villages small gardens near the houses are allowed, while big
gardens or irrigation of qat are forbidden. Only 2 or 3 villages have
a complete ban on the use of water for any garden, but despite that it
occurs.

5.4 Administration.

There is a big variation in the quality of the administration
procedures, but almost all schemes with more than 300 inhabitants have
at least a list or book for the registration of the paying.
The bigger schemes of phase II and III have almost all bills and three
villages with more than 3000 inhabitants have even a special
wateroffice where the bills should be paid. Bills are very useful1 in
the organisation of schemes with more than 500 inhabitants and the
project should propagate the use of them.

5.5 Finances.

The financial affairs of the schemes are presented in annex 0.
In most villages <23) the money is collected monthly, in 6 villages
every three months, while 2 villages collect the money at the end of
the Ramadhan.
The turnover of money in the schemes is rather small and table 3 shows
that the earnings of 83% of the schemes are less than YR 5,000 per
month. Two big schemes <A1 Azan and Vathan) are real companies and
earn both about YR 19,000 per month.

Annex 0 shows that of the 28 schemes:
- 14 schemes save no money;
- 4 schemes are spending more money than they earn (max YR 530). This

means in general that the operator doesn't get his salary.
- 4 schemes are saving every month less than YR 1,000;
- 5 schemes are saving every month YR 1,000 - 4,000;
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- 1 scheme saves every month YR 12,490.

Only the last 6 schemes (20%) save enough noney to carry out the bigger
repairs. Al Azan is a special case where the water price was increased
recently from YR 7 to 15 because the village drilled a new borehole.

Earnings of the scheme per month no of schemes

< 1,000 YE
1,000 - 5,000 YR
5,000 - 19,000 YR

> 19,000 YR

9
18
4
2

Table 3: earnings of 33 SKVSD watersupply schemes.

The big repairs of the 28 schemes are paid by collection (15 villages),
from the box (9 villages), from the operator <2 special cases) or the
government (2 villages) These last villages have both expensive
schemes: Al Hajalah and Vathan.

The size of the schemes is also illustrated the amount of water
delivered per month, see table 4.

Total amount delivered per month

< 200 m-j

200 - 600 m-*
600 - 1,800 m3

> 1,800 m3

no of schemes

10
14
5
2

Table 4: Total amount of water delivered per month in 31 SRVSD schemes.

5.6 Beneficiaries.

Annex M gives the percentages of people using the system and the
percentage of the users paying.
In general is everybody in a village allowed to use the schemes. In a
few schemes only a part of the population is connected because:
- the water is rather expensive due to big expenditures for diesel and

other good watersources are available (Vathan);
- there is a much better private scheme (Joar);
- one whole village has problems (Dhafar, Al Mayfa'ah, Vastah);
- schemes are starting up <.Ar Kaba'ah, Adra'ah, Bani Zaydan);

In every village it is accepted that ladies who live alone (widows and
divorced) don't pay for the water which means 5% of the houses. In most
schemes it is also normal that a few of the poorest families don't pay.
In the schemes with houseconnections is in general 90% of the people
paying. In schemes with public taps the problems with not paying are
bigger and the amount of not-payers increases sometimes up to 50 %. In
schemes with meters the percentage of not-payers is lower than in the
schemes with a flat rate system.
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6. COISUKERS.

6.1 Situation in the past.

An overview of the watersources of the villages before the schemes were
constructed is given in annex 0. Of the 43 villages, 22 had a reliable
groundwatersource (spring, shallow well or borehole) within 15 minutes
walking from the village, 7 other villages had such a source within 30
minutes walking while the last 14 villages didn't have a
groundwatersource within a reasonable distance. These last group of
villages were depending on cisterns, cars or sources far away (up till
2 hours walking from the village, one way). The cisterns are in general
located near the villages but contain often only a part of the year
water of an inferior quality. Va&gr..̂ brought by_ cars is almost
exclusively used for human consumption and costs average YR̂ Ĵ OO per'"'jo?.

6.2 Use of the watersupply scheme. '

Most villages with a good watersupply scheme still use alternative
sources. As presented in annex 0, the use of the scheme is United to
certain activities. Related to this gives annex Q aa overview of the
sources which are at present used for the .'different domestic
activities,

As expected, human consumption (drinking and personal hygiene) has
priority and in almost all operational schemes the water is used for
these activities. Two exceptions are schemes where the quality of the
water is very bad (Al Garar and Al Baruj).

Sheep and goats are often watered during the day from watersources
outside the village. AnimaIf-which stay near the houses get in general
water from the spheme except' in villages were the water is very scarce
or expensive i%R 10-25 per m:;i>v In these villages animals drink water
from the nearby cTisteFftsTrTnT̂ imost all schemes the cows get also\
wastewater from the kitchens. V

Only half of the villages (18) with a functioning scheme use the water
for washing clothes. The reasons for using other sources are not enough
water from the scheme (3 villages), water too expensive (6 villages) or
wastewater problems near the houses (7 villages). Almost all these
villages have a good alternative for washing (cistern, borehole) within
10-15 minutes walking from the village. The schemes are also used for
washing clothes when there are no alternative sources within 15 minutes
walking from the village or when the water of the scheme is paid on a
flat rate basis. Vatermeters are a good push to wash clothes outside
the villages. '"" ~" ' • • - """ ~

•••••- -•- • s

Washing big items like blankets and carpets is only in 7 villages done
with water from the SRVSD scheme. Almost all these villages don't have
a reasonable alternative, while in 1 scheme the water is free. In
villages with expensive water and no alternatives, the washing of
blankets is done in the rainy season.
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The use of water from the schemes for gardens is in almost all villages
limited to a few plants (often herbs) near the houses. Big 'scheme*
gardens with trees were only seen in 4 villages. In most schemes the
water is too scarce or expensive for watering gardens.

6.3 Vaterconsumption.

The waterconsumption in each village has been estimated by:
- the number of pumphours related to the yield of the pump;
- the number of reservoirs filled by the operator; W_*> \^>
- the readings of individual watermeters;
- the total readings from all meters;
- information from the women about the watertanks.
Hot all methods could be applied in all schemes but for most villages
the different methods gave comparable results. If the differences were
too big, the values are not mentioned. Annex C gives the calculated
waterconsumptions which are summarized in table 5.

Level frequency purposes meters no of schemes consum.

PT limited only human no 6 12 led
PT always all uses no 5 20 led
HC always only human yes 3 13 led
HC always all uses yes 8 25 led
HC always all uses no 7 27 led

PT = public tap. led = liter per capita per day.
HC = houseconnectlon.

Table 5: waterconsumption in the SRVSL> watersupply schemes.

The estimated wateruse for human consumption only is 12 led. In the
schemes which have less water, the people feel the shortage of water
and complain. When the scheme is also used for cattle and washing
clothes the consumption increases to 25-30 liter per capita per day.
The amount of water used for only the cattle or the washing could not
be calculated.

The relation between waterprice and waterconsumption is very clear:
. above YR 15 per m;" the consumption drops fast to a level of 15 led.

In general the people can use as much water as they like and only in 4
villages <A1 Husul, Dafinah, Jebal al Ma'al and Dhafar) the people
complain about the water quantity.

6.4 Costs of the water.

There are several systems of paying:
- 8 schemes pay YR 3-10 per head per month;
- 6 schemes pay YR 20-60 per house per month;
- 9 schemes pay YR 5-20 per m •;
- 3 schemes pay YR 10-50 per month •+ YR 8-25 per m3 Q
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In annexes I and J the waterprices per head and per in* have been
converted to each other with the use of the waterconsumption. For the
price per house it has been assumed that every house has 7 inhabitants,
except for villages where the exact number of houses or connections was
available.
In a good system with public tops the expenditures for water are YR
20-30 per house per month. In an average system with houseconnections
the bill is YR 35-50 per month while in some expensive schemes the
people have to pay YR 60-110 per month per house.
In general is the price per head in the schemes with a very low
waterconsumption acceptable, but the price per nr;:t consumed rather high.

6.5 Vaterstorage.

Annex Q gives an overview of the information about waterstorage.
Most families have a metal storage tank for water except very_£oor
people who can not afford a tank. Families who don't need to store~~a
lot of water <watersource nearby, family small) store the water in the (

Q o plastic jerrycans which are also used for fetching the water.

t ' /The size of the metal tank varies a lot/'withjiii\â  village and depends on (
^ - the need for storage capacity which is deter mi ne3>©.y^jche^frequency and

reliability of the watersupply scheme. If water is often brought by
car, the tank should be big (2 m 3 ) , but when the water is fetched daily
with jerrycans the tanks are usually smaller than 0.5 is3. Another
important factor for the size of the tanks is the financial capacity of
the family. A tank of 0.5 m;:; is YR 900 while a tank of 1 m-* costs YR
1500.
Large tanks are often situated outside the house whereas the smaller
tanks are inside. If the tank is located outside, there are often small
containers (100 liter) in the bathroom and/or kitchen ior storage of
water for direct use, Tanks which are located outside are in general"!.
more exposed to dust especially when the water is taken out from the j

top.
In villages were the women fetch water with donkeys from the public
taps or alternative watersources, the tanks are filled with the
jerrycans which are also used for the transport of the water. When a
scheme with 'houseconnections1 is operational the tanks are filled with
hoses (older schemes) or taps above the tanks <more recent schemes). In
some new schemes the people made closed systems with the tans straight
to the distribution system. This is preferable because it reduces the
chance of contamination.
In the older schemes the water is often scooped out from the top )
because there is no tap at the tank or the tap broke down. In the new i
schemes the water is more often taken out by a tap at the bottom of the
tank.
In general the tanks are cleaned regularly. Only few tanks are dirty
because they are never cleaned while the lids are left open. In a few I
schemes the water contains a lot of iron and salts and the tanks should I
be cleaned very often. Cleaning the tanks is rather difficult when/
there is no tap for complete emptying the tank.

H...
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VILLAGES 3

AL KAYFA'AH, Dha«ar Sada Project 3.

Kayfa'ah (550 inhabitants) is located just north of the asphalt road,
1? kilometers east of Dhamar. The driving time is 20 minutes. The
v^Uage_is_rich. and has a primary school for boys and girls. There is
no health unit and the people go to Dhamar for health services.
The scheme is functioning. The men complain about the amount of water
and talk about a newjborehole. This seems to be not realistic, seen the
waterconsumption of(35^1 iter __ger day per person.
Ad Daylami (165 inhabitants) on tfiie""ot'Her side of the asphalt road was
connected in November 1985. This line was never used up till six months
ago a new operator started to give this village some water.

Water: Before the scheme, the people used to take water from a private
shallow well. The water was pumped through a pipe into a concrete
reservoir close to the village, 10 minutes walking.
The scheme is used for drinking, washing of clothes and gardens. Almost
every house has a homegarden with fruit trees, some of them have also
potatoes and salad.
Washing of clothes and blankets is also done with the cooling water of
at least 3 private pumps, 15 minutes walking.
The former purapoperator used the water of the scheme for private
irrigation. He owns a borehole near the project borehole and both
boreholes were connected to the raiser main which was connected to the
village reservoir and his qatfields on the other side of the village.
Nowadays there is only irrigation of the homegardens.

Waterscheme: The dutch government drilled a borehole with a depth of
107 meter and an acceptable yield of 2.3 1/sec in 1981. A contractor
constructed a reservoir (50 m 3), a pumphouse, a pumping main, a cattle
trough and a public fountain. An extra line (360 m,2") and a public
fountain were made to Ad Daylami on the other side of the asphalt road.
A vertical pump with diesel engine was installed in February 1985 and
the scheme was completed in September 1985,
The village added a distribution system.

Contribution: distribution system.

Benefits: The contractor made two public fountains and a cattle trough
which are all disconnected. The distance from the taps to the houses is
maximum 400 meters,
The quality of the distribution system and the houseconnections is bad.
There are many leakages which are repaired with pieces of rubber. All
houses in Mayfa'ah made a houseconnection without watermeters. Tenn
houses which are located on higher places don't get enough watery
because all houses open the taps on the same time. These people getlj,
water by car or take the water from the houses of relatives. _̂
The price of the water is YE 120-300 per house per 2 or 3 months. This \
depends on the size of the tank, the amount of the people and the size
of the garden. „—'
There is only water in the reservoir on friday and monday,
The estimated waterconsumption is 35 liter per capita per day. A lot of
water is used for the gardens.

<
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VILLAGES 3

Organisation: The villagers asked for the scheme in Sana'a. The owner
of the scheme is the village and there is an operator.

Operation and maintenance: The operator pumps every friday and monday
9 hours with an open distribution system. Total amount of pumping hours
is 4850, this means an average of 23 hours per week during 53 months.
Per week an estimated amount of 136 m3 water is pumped to the village.
The operator has some experience from other pumps and there is no need
nor interest for training. The former operator misused the scheme and
the present one took over because he wants to have the system
operational. There is a mechanical engineer in the village who assists
with the bigger repairs and maintenance.
The operator collects every 2-3 months YR 120-300 per house. He spents
till the money is finished and collects again.
The operator collects an average of YR 7000 per three months.
The estimated monthly expenditures are YR 550 for diesel, YR 1500 for
salary of the operator and YR 200 for oil. There are no savings.
Repairs are paid from additional collections.
Some people are not paving, an exact number could not be given.

Inside the houses: Almost all houses have a metal tank in the yard. The
tanks are filled with a hose. When the tank is full, the hose is put to
the garden.
Containers with drinking water are filled with the taps at the bottom
of the tanks and kept inside the house. Some houses have a tank on the
roof which should be filled by cars because the pressure from the
reservoir is not big enough. These houses have taps inside the
bathrooms.

Sanitation: All houses have baladih toilets and the wastewater goes
straight to the street. One house has flush toilets without any
provision for the wastewater. Two houses have a soakaway pit.
The mosque has baladih toilets and a washing place. The school has no
water nor toilets.
The village is dirty with a lot of garbage and wastewater, although
there is a place near the reservoir, where a lot of garbage Is
accumulated.

Problems: Ad Daylami (165 inhabitants = 23% of the total) is not using
the water.

h l 2 o
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7 SAHITATIOH.

7.1 General

In most villages are the wastewater problems small because the
waterconsumption is low and the small amounts of wastewater infiltrate
or evaporate easily. Only few villages have wastewater pools inside.
The problems with wastewater are also small because the houses are
often built far from each other and every house has. the possibility to

<i>( dispose wastewater at the backs^^e. Drainage of wastewater in the
streets occurs only in a few big^villages. See also annex Q.

All houses have a place for personal hygiene in the bathroom or a
corner of the kitchen, The houses in villages on the plains have in
general baladih toilets in contrast with the villages in the mountains
west of Dhamar where the houses have often no toilets. Wastewater from
the baladih toilets (urine mixed with flushwater) is in general drained
at the backside of the houses. Pour-flush toilets with pits are only
available in the villages around Rada and northeast of Dhamar. In
villages without toilets the people go to places away from the village.
Children stay in the village and stool of children is often found in
the streets and yards.

In villages with a lot of cattle the streets are often full of dung.
If the cattle lives in the house, dirt and dung is brought in easily
and the houses get dirty very fast. In some villages the women make
dungcakes for the oven from a mixture of dung and wastewater from the
kitchen.

Water which has been used in the kitchen for washing dishes and
vegetables is in general given to the cows or chickens. Water from
washing clothes is in general very dirty and thrown away.

The problems in the villages with garbage are in general acceptable but
shops have a dramatic increase of garbage in the villages as
consequence.

7.2 Health education.
I

In the villages where health education has been given the women and
often also the men are still very enthusiastic about it. The impacts
are difficult to assess but in all villages it is clear that it has i y
increased the knowledge and awareness of the women about hygiene, | 7
diseases and wastewater. In most villages the improvements are clearly,1

noticeable and houses and village are in general cleaner than before. j/

One of the subjects of the health education meetings is the reuse of
kitchen wastewater for small vegetable gardens. This has the aims to
get rid of the wastewater and to improve the health of the people by
consumption of vegetables. In four villages the women understood the
message and use the wastewater far gardening.
Also the advice to throw wastewater at least a little distance away
from the houses or to construct a few pipes to a garden has been
followed up in at least five villages.

o.
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In three villages the health education sessions resulted in requests
or public toilets for women and together with them the locations were
elected. During the sessions appointments for cleaning and use were

Imade. In general are these toilets very clean,

7.3 Sanitary facilities.

In phase II the project constructed 8 groups of dry toilets at schools,
health units and prisons. The design of these units was poor and
problems with the squatting plates and the covers occured. In general
the toilets were not used. In phase III the SRVSD improved 4 of these
dry toilets in Kagrabit al Anab, but the people don't like them because
it is impossiblejtoJ5leajL-_iks3seiv^s__p£agerly, although there is now
water avaiible.
Dry toilet systems are not appreciated anymore in Yemen. In the past
there were several dry baladih toilets at mosques and public places in
the towns. Almost all of them are abandoned or in a very bod shape
without maintenance.

In phase II the SRVSD made also a start with the construction of
pour-flush toilets at 2 mosques and a school, The involvement af the
project was limited to the construction of the building, while the
village was supposed to contribute with the completion of the toilet
systems and the pit. At present none of these systems is used. The two
systems at the mosque have been replaced by new toilets, while the
system at the school Is converted to a classroom.

In phase III sanitation got more attention and in 8 villages with
waterprojects the SRVSD constructed public toilets for men and women.
The designs consist of a row of pour-flush toilets with taps inside and
a metal water tank on the roof. Vhen one row of toilets is used by male
and femmale, a separation wall is added. In most cases the toilets were
only constructed on condition that the village fulfilled something like
the installation of watermeters. Only in few cases the village
contributed in the construction costs by supply of materials and
labour,

/ In total
From tbe

-fr

7 schools with toilets were visited of which 3 are not used,
others, 2 were clean, 1 was acceptable and 1 was dirty and

•• damaged. The main problem with school toilets is the cleaning, The
is.t.ud.e.nts are willing and able to clean, but the supply of materials and
ithe schedulilv?"sEouT3"be organised "By the teachers. Some toilets which
iwere used in the past are now closed because the motivated teacher
departed and the successor has no interest.
| The health education given at the schools was very much appreciated but
Vshould be more directed to the teachers. It is Impossible for the SRVSD
\staff to visit every year all schools with toilet facilities for giving
(health education to the new children.

The toilets of 6 mosques were visited. All of them are used and most of
them are kept clean or acceptable clean. Only In one place,
Vathan-raountain, the toilets were very dirty. The reason is that the
people are too careful with the water. This village has an exceptional
situation and provided the mosque also with a standard watermeter. The
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water <YK 25/nF) U s paid from the income of the mosque. The amount of
water used in the mosque <8 toilets and a washing place) is only 78
liter per day which is for sure not enough to keep the toilets clean.
The responsibility for cleaning the mosque toilets is with the
caretaker and in general there are no problems with the daily cleaning. n
Big cleaning with soap and a brush is not done and it would be good to }
stimulate bigger cleanings every 2-3 months.

Toilets at the health units are not often used because the units are in
general far from the houses and the primary health care worker keeps
them closed in order to prevent misuse. A good example of a pour-flush
toilet inside the unit with a solar warm water system on the roof has •<SC

more Impact on the people. 7

In two villages the project constructed on request of the women public
toilets, while in a third village the construction is not yet
completed. These toilets are used and very well maintained but it is
goad to mention that these villages are special and that the acceptance
of public toilets for women in an exeption for Yemen. In one of the
villages, Bani Kuwallad, The construction of the public toilets for
women, resulted in a request for more toilets and after discussions p
with the villagers the project decided to start with a private latrine -•:>
programme.

7.4 Private latrines.

As described above, Bani Muwaiiad requested for assistance with the
construction of private toilets. The project made a proposal in which
the costs would be shared. The project would contribute with materials
like cement, squatting plates, pipes, tyles, doors and windows. The
houseowner would be responsible for the construction of the toilet
room, the excavation of the pit and the supply of the other building
materials. The programme was very successful and 46 houseowners
constructed a very nice bathroom in- or outside the house. More details
of this activity are given in villag_e_descri^tion no 34 in chapter_J^O.
This activity is very good ancTthe SEVSD shouTcPpuTa lot of effort on
the continuation of this initiative in other villages. It is true that
it is rather time consuming, but it is also very effective in terms of
healtn impact."
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8 PROBLEMS IS SRVSD SCHEMES

This chapter gives a summary of the main problems faced in the SRVSD
watersupply schemes. See for more details also annex R and the relevant
village descriptions. Schemes which are not functioning are printed in
italic.

8.^Problems with the system.

The watersource gives in 9 schemes problems.
* Four villages don't have enough water in the borehole of spring:
- Al Azan drilled on own costs a new borehole;
- Al Husul and Dafinah are using the system;
- Dhi Sabil doesn't use the scheme.

* Four villages have problems with the waterquality:
- Ar Rhawq closed the scheme;
- Jawf al JTukabah and Al Garrar use the scheme;
- Al HaruJ uses the scheme but not for drinking.

* One village (Magrabit al Anab) has problems about the water rights.

The civil works give in 5 schemes problems:
* Two villages (Joar and Sufara) have a bad pumping main;
* Two villages have bad reservoirs <A1 Mihal and Bidashy)
% One village (.As Shaqqaf) has a poor distribution system.

The pumps and engines give problems in 7 schemes:
* Three vilages have problems with the size of the pump:
- Jarf Isbil has been tested and approved;
- Bidashy and Al Hasoon refuse to accept the engine;

* Three villages have general pumpproblems (Vathan, Joar, Al Haruj)
* One village has problems with the spareparts (Jebal al Ma'al)

8. 2' Problems with the organisation.

Hot paving is a problem in 3 schemes:
* Dafinah and Al Hajar have public taps and 50% doesn't pay;
* Al Mashaa'hida doesn't have watermeters.

Not using or connected is a problem in 7 schemes:
* Five schemes have one or more villages not connected: Al Mayfa'ah,
Vastah, Dhafar, Hanaka al Masud, Magrabit al Anab.
Two schemes have many people who can not afford the water from the
scheme: Vathan and Jebal al Ma'al.

! General problems are occur ing in 8 schemes:
* * Four schemes have not interested people: Mawr, Hanud. Al Hasoon,

Vastah;
^ * Two schemes have internal conflicts: Mithal and Shaqqab;

"•< t Two schemes are not well organised: Jebal al Ma'al and Joar.
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9 COHCLUSIONS AND RECOMMEHDATIOBS

1. Of the 42 visited schemes 21 are working without problems, 11 have
some problems while 10 are not operational at all. The schemes which
are not functioning are all constructed in phase I and II.

2. Reasons that schemes are not operational are the pump (2 schemes),
the watersource (2 villages) and the organisation <6 villages).

3. Almost all organisational problems in the schemes are caused by the
fact that the people didn't participate or contribute. The SRVSD
should not implement any watersupply or sanitation scheme without
contribution. For certain activities the contribution can be low.

4. The civil works of the schemes are in a good condition. Only three
schemes have problems with reservoirs and pumping mains and the
SRVSD should try to solve these problems.

5. The pumps are in general good, except some pumpheads which should be
replaced. The problems around the size of the pump and engines in
three schemes should be studied and final decisions should be taken.

6. The 24 days training course for pumpoperators in Sana's is a must.
Additional training focused on a specific type of engine should be

KJ given by the mechanical engineer of the SRVSD.

\̂1 7. The construction of waterschemes with village participation is
to cheaper and gives schemes which are better maintained.

^ ty 8. The success of sanitary facilities at public places is variable,
0 c but will increase when the SRVSD asks for a small contribution.

: 9. The programme for construction of private latrines is very success-
ful and should be stimulated as much as possible.

<3? 10. Health education is a very labour-intensive job but has a good
effect on the way the scheme is used and maintained. SRVSD should

0 develop a structure in order to cover more villages.

11. In the schemes which are functioning almost all people have access
to the water and poor people are often not paying.

12.Vatermeters and bills are major instruments in the organisation of
the schemes and the SRVSD should use all means to push the villages
to install watermeters and to introduce a good paying system.

13.The SRVSD should give more information and training about financial
aspects of a watersupply schemes like the price of the water, the
salary of the operator and a good system of bookkeeping.

14.The SRVSD should visit all schemes at least once a year in order to
renew the training of the operator and to stimulate the people to
maintain the scheme.
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3.0 VILLAGES VISITED

This chapter contains a report of all schemes. Each report has the same
structure:
- description of the village;
- water;
- waterscheme;
- contribution;
- health education;
- benefits;
- organisation;
- operation and maintenance;
- inside the houses;
- sanitation;
- problems.

The numbers of the villages are the same as used in the tables and
annexes.
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VILLAGES 4

SAKA and SUFARA, Dhamar Kada Project 4.

These villages (550 and 300 inhabitants) are located 12 kilometers
southeast of Dhamar, 25 minutes driving. There is a primary school in
Sufara. The livinĝ  standardjtn both viUages^ is average and for health
services the people go to" Dha1iIFr"Bbth villagesTare located on a 100
meter high basalt cliff which borders the Qa Shirah valley on the west
side. In Sufara are 16 'earthquake houses' which are not used. ^
The waterscheme is operational without big problems for more than 4.5
years.

Water: In the past both villages took water from 45 meter deep hand-dug
wells in the valley. Donkeys brought the water to the villages, 20
minutes walking. There were also cisterns, 10 minutes from the
villages. The water from these cisterns is still used for the sheep.
The waterscheme is used for drinking, washing of clothes and cattle. u)[x |
Washing of big items like blankets and carpets is done with the cooling ^j
water of the private boreholes around. , ' ^ L J

«-..,/,, II
Waterscheme: The dutch government drilled a borehole with a very good ̂  ' 'a>
yield (35 1/sec) and a depth of 152 meter in 1980. A contractor^,' ;,
constructed 2 reservoirs (50 m 3), a pumphouse, 2 pumping mains, 2 ; ,
cattle troughs and 3 public fountains. A vertical pump with diesel " ( <?
engine was installed in February 1965 and the scheme was completed in I
September 1985.
An improvement of the public fountains was carried out in December 1986

Contribution: Sana constructed 2 additional public fountains with 3 9̂ v
taps. v^

Benefits:
In Sana the project constructed 2 public fountains with 8 taps; the
village added 3 taps. The distance to the house is maximum 1000 meters
and some people come to fetch water with a donkey from the public tap.
The condition of the fountains is in general bad and only 5 taps are
working. Most taps are leaking and there is a lot of wastewater around.
Most houses are too high for houseconnections: only 4 houses made a
line with a tap to the yard. There are no watermeters.
The cattle trough of Sama, near the borehole, is disconnected.
The price of the water in Saraa Is YR 25 per person per year. There is
almost always water in the reservoir. ^ ,
The estimated waterconsumption is 20 liter per capita per day. ^D ^» /

In Sufara the public fountain (4 taps) is still in good condition. The ri
C) f'<» ,

wastewater is drained away but the concrete slab under the taps is too /"
small. The distance to the houses is maximum 300 meters.
It is not allowed to make houseconnections in Sufara.
The cattle trough near the reservoir is not used because children are
playing with the water.
The price of the water in Sufara is YR 50 per person per year. There is
almost always water in the reservoir.
The estimated waterconsumption is 21 liter per capita per day.



VILLAGES 4

Organisation: Sobody took the initiative for the scheme. The scheme is
owned by the two villages and there is one operator from Sama. In
Sufara the money is collected by the aqil.
There is no relation between the two villages. The sjeich of Bait Al
Dahr ordered the drilling of a borehole for both villages on the ground
of Sama. In the beginning there were problems. They were settled by the
project because drinking water should be given.

Operation and maintenance: The operator pumps every 4 days to Sama and
every week to Sufara. The pumping time to each village is 5 hours. This
means 59 pumping hours in one month.
Total amount of pumping hours is 3026, this means an average of 57
pumping hours per month during 53 months.
The operator has some experience with private pumps. He would like to
have an additional training course, but has other responsiblities.
There were no big problems with the pump and engine, only once the belt
broke down.
The operator collects yearly YR 10,550 in Sama. The aqil of Sufara
collects every Ramadhan YR 14,500.
Every month both villages have to bring YR 500 for the operator, 100
liter diesel <YR 275) and 5 liter oil (YR 105). The diesel and oil
bought by one village is used for pumping to that village. There should
be money left (especially in Sufara), but the aqil said that it was not
enough and that the people have to pay for repairs by collection.
The amount of people not paying in Sama is unknown; in Sufara 20 people
<6%) are not paying.

Inside the houses:
Sama: The village and the houses are dirty, only some houses are clean.
Water is mainly stared in jerry-cans, only few families have a tank.
Only few families have a garden watered with clean water.
Sufara: The village is clean and the'Tiouses ar*e either very clean or
very dirty. Water is stored in tanks. Only few gardens which are
watered with clean water from the scheme. The women want
houseconnect ions,

Sanitation:
Sama: All houses have a baladih toilet. Urine and stool is going
outside next to the houses. When the stool is dry it is used on the
fields. There is a lot of waste in the village. Some people made
drainage pipes for the wastewater. The wastewater problems are limited
and mainly concentrated around the public taps.
Sufara: Only few houses have a baldih toilet with the drainage next to
the house. Only small amounts of waste and wastewater in the village.

Problems: The pumping main to Sufara passes a place with loose rock,
there are not enough supports and the pipe broke down several times.
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SIRK AL BAX1A, Dhamar fiada Project 5.

This small village (39 houses, 244 inhabitants) is situated at the
eastern side of the Dhamar plain, 20 kilometers southeast of Dhamar.
The village has a primary school and_ the living standard is medium. The
people go to Dhamar for health services.
The waterscheme is functioning without big problems for almost 4.5
years,

Vater: In the past water was taken from two cisterns 5 minutes walking
from the village. Nowadays they are leaking and the water is not used
anymore. When the cisterns were empty the water was taken from the
neighbour village, at 45 minutes walking distance. The water from the
scheme is used for drinking and washing of clothes, while big items
like blankets and carpets are washed near agricultural wells.

Vaterscheme: In 1981 the Netherlands government drilled a borehole with
a depth of 200 meter and a very good yield of good water of 19 1/sec. A
contractor constructed a reservoir (50 m 3), a pumphouse, a pumping
main, a cattle trough and a public fountain with 4 taps. The place of
the reservoir, public fountain and cattle trough was changed and the
village contributed YR 8000 to the extra costs <in total YR 16000). The
vertical pump with diesel engine was installed in February 1985 and the
waterscheme was completed in September 1985.
The village added a distribution system with houseconnections.

Contribution: YR 8000 cash and distribution system.

Benefits: The first two years there were only public taps and it was
not allowed to make houseconnections. These public taps gave big
problems between the ladies and the village decided to change the
system to houseconnections. One year ago problems about the ,̂  ,
waterconsumption resulted in the decision to install watermeters. Up ' €,,
till now 32 houses installed a watermeter (type; Bosco & co, Italy). \ \^*
Five houses with old ladies don1t need a meter because they are not \
paying for the water. The two houses without a watermeter got a final ;
time limit of 1 month, after that they will be disconnected, j.
The quality of the houseconnections is good. The villagers are not |
allowed to use water tanks. All houses have a tap near or inside the j.
house.
The cattle trough is used, but dirty.
Although there are watermeters, the old system with paying per head ( /
persists. The price of the water is not clear. The men say YR 5 per K;/
capita per 3 months. The ladies say YR 5 or 10 per capita per month, YR / L>
5 per cow and YR 5 for 20 sheep. YR 5 per head per three months and T,;
additional money for cows and sheep seems the most realistic. '\ O,
There is almost always water in the reservoir. x \ ^"^
The estimated waterconsumption is 45^iter per capita per day. x-

Organisation:
Hobody asked for the scheme and it was a surprise when the drilling for
the village started. The owner of the scheme is the village and there
are a pumpoperator and a cashier.
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Operation and maintenance: Every four days the operator pumps 5 hours
with an open distribution system. Total amount of hours pumped is 1492,
this means an average of 28 hour per month during 53 months.
The operator has learned the Job from the former operator, who departed
to Saudi Arabia. There is no interest for training.
The cashier collects every three months YR 1700. From this amount he
spents YR 500 for diesel, YR 300 for oil and YR 150 for oil filter. The
salary of the operator Is YR 750 per three months. Five houses with
ladies are not paying.
There Is also a box with money for big repairs. The contributions to
this box are from people returning from Saudi <YR 200) and from
weddings: YR 4000 when the man Is from Sirm al Banna and YR 5000 when
the man is from another village. Kowadays the box contains YR 40 000.

Inside the houses: The village is reasonable clean and the houses are
<—j clean. There are a lot of flies. everywhere. The women were very eager
7 I to learn and kept asking " all kind of questions about health and

I hygiene.
Some families have small gardens which are watered with clean water.

Sanitation: Host houses have a baladih toilet. The wastewater drainage
is mostly at the backside of the houses.
The village is small and there are no wastewater pools inside the
village. Hear the mosque are old baladih toilets which are not used
anymore.

Problems: Up till now there are no big problems. The village seems to
be able to take care of the scheme.

}

c-

\,s>
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JAKF ISB1L, Dhanar fiada Project 6.

This big village (1959 inhabitants) is located 20 kilometers east of
Dhamar, 40 minutes driving. The village has primary and secondary <3>
schools and the living standard is medium. There is no health unit and
the people go to Dhamar for health services. The village is situated at
the southwestern foot of the Jabal Isbil (an extinct volcano, 3190
meter). The government built 67 'earthquake houses' of which many are V
inhabited. *
The waterscheme doesn't function because the pump is not strong enough
to pump the water to the reservoir. Ladies bring water with donkeys
from a reservoir near the scheme borehole to the village.

Vater: In the past the people took water from the several waterholes
excavated in the lava flows near the village, at 5 minutes walking
distance. Some people without transport still use these holes for
drinking water, nowadays the water is taken with donkeys or cars from a
village reservoir near the borehole of the drinking water scheme, 35
minutes walking. Washing of clothes and blankets is done with the water
from boreholes (from the scheme and private). Washing is often done
near the houses. It is forbidden to do this near to the reservoir.
In the winter water from the scheme borehole is sold for qat farming.
The owner of the car pays YR 3 per sP for the water.

Waterscheme: In 1982 the Netherlands government drilled a borehole with
a depth of 252 meter and a good yield of 6 1/sec. After the earthquake
the village was in very big need for water and in 1983 the ministry of
Public Works installed a pump while the village constructed a
provisional pumphouse and reservoir near the borehole. These were
demolished when the project started the construction of a new
pumphouse, a reservoir (100 m 3 ) , a pumping main, a cattle trough and 3
public fountains. On request of the villagers, the place of the
reservoir was changed and the village contributed 50% to the extra
costs (total YR 60 000). The project increased the capacity of the pump
by adding 5 extra impellors in the period April till August 1986. The
pump was not installed well and a second repair was necessary in
November 1986. In february 1987 the villagers received the pump
oficially, The scheme was only used for two days but the pump got too
hot and the villagers stopped pumping.

The villagers complained to the Ministry. In March 1989 the project
visited the village and the scheme was tested. The pump was not strong
enough to pump the water to the reservoir. A proposal for the
installation of an aditional boosterpump (200 meter head) was agreed
upon by the Ministry. The village is now waiting for the installation.

Contribution: YE 30 000 cash and distribution lines.

Benefits: The public taps are not used. The village added extra taps
and a distribution system to the main parts of the village. These were
never used. There are no watermeters.
he village Invested a lot of money (at least YR 100 000) and didn't

get benefits from the scheme.
The cattle trough near the pumphouse is ci'ten used.
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The price of the water Is not clear. According to some people the water
collected from the reservoir near the borehole is free. For a small
truck drinking water <1.5 m3) the people pay YR 60: 10 for the
pumpoperator and 50 for the owner of the car.
The waterconsujnption is difficult to estimate. The water is far away
and the people are careful with the water. An estimate of the
consumption of two families is 12 and 13 liter per capita per day.

Organisation: The initiative for the scheme was taken by 2 villagers
who went to the ministry in Sana'a. The village is the owner and there
is an operator. The money for diesel, oil and repairs is collected by
the five aqils.

Operation and maintenance: The operator pumps twice a day 1.5 hours to
the reservoir near the borehole, s

Total amount of pumping hours is 3660, this means an average of!60hjDurs
over a period of 60 months <72 months - 12 months out for repairs)!
The operator has experience with private pumps and there is no need or
interest for an additional training course.
The operator goes to the aqils when he needs money (every 4 months).
The expenditures are YR 2000 for diesel and YR 800 far oil. His salary
is YR 1500 per month. There are no savings.
The operator says that all male adults pay for the water of their
family.

r big repairs the village has to pay additional money:

Inside the houses: The houses are acceptable clean but the children
looked dirty.
Water is stored in tanks next to the houses or in Jery-cans. The tanks
were not clean and some were not covered.
Only few houses have a garden for which water is brought by car.

Sanitation: Most houses have a baladih toilet and the wastewater is
drained in the streets. There is a lot of waste and wastewater in this
big village with the houses built close to each other.

•a->, toc-L

\o,_^. Problems: The pump is too small to pump the water to the village
"—' reservoir, The village is waiting for the installation of an additional

... boosterpump. The scheme will not be operational with the installation
of this booster pump only. The people are also not satisfied with the
size of the reservoir and the lack of a good distribution system. This
last point is reasonable because the village is big and the ideas about
a good village watersupply scheme have been changed since the design
was made in 1978. Public taps are not fit for such a big community.



VILLAGES 7

AL HA JAR, Dhamr Rada Project 7.

This village has 894 inhabitants and is situated in the Dhamar plain at
a distance 20 kilometers (40 minutes driving) northeast of Dhamar. The
village has a primary school and the living standard is poor. There is
no health unit and the people go to Dhamar for health services.
The village has problems with the neighbour villages southeast of them.
People got killed and the village spent a lot of money for solving
these problems.
The waterscheme is functioning without big problems for 4.5 years.

Vater: In the past water was taken from a big cisterns 5 minutes
walking north of the village. During the two times that the pump was
broken, the women used this water without boiling. When this cistern
was empty the women brought water from other villages, 2 hours walking.
The waterscheme is used for all purposes. There are no private
boreholes" arouncf. ' ""'""" " ~~

Vaterscheme; In 1982 the Netherlands government drilled a borehole with
a depth of 240 meter and a very good yield of 15 1/sec. A contractor
constructed a reservoir (50 nr'), a pumphouse, a pumping main, a cattle
trough and a public fountain with 4 taps. The reservoir was built at a
place lower than the houses. The vertical pump with diesel engine was
installed in February 1685 and the scheme was completed in September
1985.
Transcentury organisation added some distribution lines to a mosque and
the new built 'earthquake houses1, but these pipes were never connected
to the reservoir.

Contribution: no.

Benefits: There are 4 public taps which are all in good condition. The
place around is dirty and one forth of the water is spilled. Vater is
transported in jerrycans or tubes by donkeys, wheelbarrows and on the
head. Hear the public fountain was no animal dung. At night the taps
are closed in order to prevent spilling by children. The maximum
distance to the houses is 700 meter.
The cattle trough near the pumphouse is sometimes used for the sheep.
The price of the water is YR 4/head/month (before last month YR 3>.
Water brought by cars is YR 50 per m^.
There is almost always water in the reservoir.
The estimated waterconsumption is 17 liter per capita per day.

Organisation:
Somebody from Husul asked for the scheme and the scheme is owned by
the village. There is an operator without salary who is responsible for
everything. The operator has a book and writes bills.

Operation and maintenance: The operator pumps every day 3 hours. Total
amount of hours pumped is 3881, this means an average of 2.4 hours per
day during 4.5 years.
The operator got a Transcentury training course in March 1985 and has
knowledge about the pump.
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i He collected last nonth YR 1600. From this amount he spents YR 1500 for
\ diesel and YR 300 for oil. The operator has no salary.
^444 people (50%) are not paying.
There is no money saved and extra money for repairs is gathered by
additional collection.

Inside the houses: Some houses were acceptable clean while others were
dirty. The water is stored in small tanks outside or inside the houses
and is mainly scooped out from the top. Vastwater is thrown outside.
It is not allowed to wash near the taps so the washing is done near the
houses or at some distance from the taps. Only few gardens were seen.

Sanitation: Fifty percent of the houses compose of a baladih toilet
with the drainage next to the houses. Families without a toilet go to
the wadi. There are oOnly small amounts of wastewater in the village,
.except the place around the tappoint. There are agricultural fields
Snear the tappoint so it should be possible to make a good drainage to
'there.

Problems: Up till now there are no big problems. The village seems to
be able to take care of the scheme.
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AS RHAVQ, Dhanar Rada Project 8

This small village with 350 inhabitants is located 15 kilometers
northeast of Rada1. Dhamar is 68 kilometers, 75 minutes driving. The
village has no school nor health unit and the living standard is
medium. The village overlooks a narrow valley which widens towards the
'northwest. There were problems with other vilages, but they seemed to
be solved now.

fjThe waterscheme is not functioning due to the very bad water quality.

Water: In 1977 there was only one shallow well with water from a depth
of 17 meters. The water was brackish with an EC-value of 3500 uS. After
the visit of the RIEDP field team the villagers started to dig more
wells for irrigation. Early 1980 the production of these wells dropped
considerably, due to overpumping. The water scheme is not working and
people use free water fro5~at"n"eT~sources like a cistern, a shallow well
or borehole at varying distances from the village. According to the
women, 3 boreholes give bad water, while two boreholes give good water.
Washing is done with water from 2 shallow wells at 15 minutes walking
from the villages. These wells give little salty water. Washing is also
done with the coaling water of two pumps.
Some people buy drinking water from Rada for YR lOO/nP (by car).

Vaterscheme: In 1981 the Netherlands government drilled a borehole with
a depth of 155 meter, A pumping test carried out in July 1981 showed a
yield of 1.7 1/sec, mainly from layers deeper than 90 meters. A sample
was tested in the WHO laboratory of the Ministry of Public Works and
the results showed a bad quality of the water. See the table below.
Despite this, the advive was that the water was fit for drinking and
the* contractor started with the construction of a reservoir <50 m£'), a
pumphouse, a pumping main, a cattle trough and a public fountain with 4
taps. A vertical pump with diesel engine was installed and the scheme
was completed in September 1985. The scheme was used for 2 years, but
the quality of the water didn't improve and at present the scheme is
not used anymore.

The villagers went to the Ministry of Electricity and Water and in
September 19S9 a water quality test was carried out. As shown in the
table below, the quality of the water was still very bad and not good
for human consumption. A report was made but there is no fallow up yet.
The villagers didn't complain more earlier because they had these
problems with the neighbour villages.
The water which is left ir. the reservoir is brown and the taste is
salty.

Contribution: The villagers constructed a distribution system with
houseconnections.

Benefits: There were no beneiits from the scheme. The public taps are
changed to houseconnections without watermeters for all houses.
The cattle trough is directly connected to the raiser main and still in
good condition.
The people spent money ior the distribution system. It will be
difficult for them to ^et external support because they have already a
scheme although it is delivering brown stuff instead of drinking water.



VILLAGES 8

The cattle does not want to drink the water from the scheme and after
washing some people got an itchy rash, nevertheless some people were
using the water for these purposes. The people mainly complain about
iron, salt and sulphur.
The price of the water was YR 5 per head per month. The people didn't
want to pay because they were not satisfied with the water quality.

Organisation: The initiative for the scheme was taken in 1976 by the
RIRDP who liked to improve the living conditions for this village. They
made a report and the scheme came. The owner of the scheme is the
village and the aqil is responsible for it.

Operation and maintenance: The scheme is not operational anymore, Total
amount of pumping hours is 831. Filling the reservoir took 6 hours. The
pump and the other parts of the scheme are still in good condition and
can become operational as soon as a good water source is available.

Inside the houses: The village and the houses looked clean. The answers
of questions differed considerably, making the reliability
questionable. Clothes are washed next to the houses with the water of
the shalllow wells. There are water tanks outside the houses and the
water is taken out from the top. No gardens were seen in the village.

Sanitation: Generally there are no toilets and wastewater is drained
next to the houses. The wastewater problems are small.

Problems: The very bad water quality,
salt and iron.

especially the high contents of

Vaterquality in the borehole of Ar Rhawq.

Parameter Unit Sept 81 March 89 Sept 89 VHO-standards

EC
pH
Hardness <CaCCU)
Tot alkal. <CaC071)
Calcium
Magnesium
Chloride
Iron
Manganese (*)
Sulphate
Hitrate
Fluoride
Hydrogen sulfide
Sodium
Potassium

uS
-

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

3200
7.3
740
345
164
80

750
0.2
0.3
350
0.9
l.B

473

(*)
<#>

3340
7.1
778
331
176
62

687
0.1
0.7
440
0
2

436
26

3230
9.0
600
300
128
68
750
3.0
1.1
140
1. 1
1.2
1.0
416

100-500

75-200

200-400
0. 1-0.3
0.1-0.5
100-400
10-20

0.5-1.5
0-1

200-500

In bold printed values are above WHO standards.
<*> : iron and manganese are oxidized and settle to the bottom of the

tank or reservoir. The difference with the results of the water
straight from the borehole is big.

Sept 1931: VHO laboratory of the Ministry of Public Vorks, pumptest.
March 1989: Rada Integrated Rural Development Project, reservoir.
Sept 19'j9: Ministry of Electricity and water, iron pump.
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AL GAEfiAR, Dhanar Rada Project 9

This saall village with 200 inhabitants is located 15 kilometers
northeast of Rada1. The distance to Dhamar is 68 kilometers or 75
minutes driving. The village has no school and the children go to
school in Vadi Katar. The village is located at a rock overlooking Vadi
Katar to the east. The wealth of the village is medium. A"

Water: In the surroundings of the village is no shallow groundwater
available. In 1977 the village didn't have own water sources and the
water was collected from nearby villages like Vadi Katar and Khabran at
a walking distance of 30 minutes. The quality of the water in the water
scheme of Al Garrar is not good and most people still go to Khabran for
drinking water or use rainwater when available. Water is also brought
by car form Khabran for YR 50/m-\
The scheme is mainly used for cattle, washing of clothes and blankets
and some drinking.

Waterscheme: In 1981 the Netherlands government drilled a borehole with
a depth of 175 meter. A pump test carried out in in June 1981 showed a
yield of 1.4 1/sec. A test of the water carried out in the VHO
laboratory of the Ministry of Public Works showed a conductivity of
1750 uS and a high value for total alkalinity (420 mg/1), total
hardness (660 mg/l>, iron (0.2 mg/1), and manganese <0.3 mg/1).
Chloride, sulphate and fluoride were high, but below the maximum
permissible levels. The labora^;^ry__adyised filtering and boiling; jaf the
water. This is done by some villagers. Others ""don1"t""d~6 as it means~~an
increased use of firewood which has to be collected from far away.
The contractor constructed a reservoir (50 m 3 ) , a pumphouse and a
pumping main. The public fountain with four taps was built near the
reservoir. The cattle trough was made at a distance of 240 meters from
the village, down near the road. A vertical pump with diesel engine was
installed and the scheme was completed in September 1985.
The location of the reservoir is lower than the houses and house
connections are not passible. During the construction the villagers
asked the contractor to change the place of the reservoir, but he told
them that expressing this wish to the dutch people would mean
cancelling the project. The people mentioned that there was no
understanding between the dutch project supervisor and the contractor
because of the language.

Contribution: no.

Benefits: The quality of the water is bad and the contents of total
hardness and iron re above VHO standards. The water in the reservoir is
brown. There are no other watersources and the people have to use the
water of the scheme. Some houses have drinking water from other
villages or Rada'.
There are 4 public taps of which 3 are in acceptable condition. The
place around the public fountain is dirty due to leakages and
wastewater. The maximum distance from the houses to the tap is 200
meters. There are no houseconnections.
The price oi the water is Yfc 5 per capita per month. There is almost
always water in the reservoir and the estimated waterconsuoption is
25 liter per capita per day. Everybody is allowed to use the scheme.
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The cattle trough, far down in the wadi, is not used because the
connection to the reservoir broke down. The place for the cattle trough
was selected by the project, but the village agreed.
The people complain about the waterquality (salty and iron) and mention
human stomach and kidney problems and black stones in the stomachs of
slaughtered sheep.
In the past the water was also used for irrigation, but sharing the
water gave big conflicts in the village. At present this irrigation is
stopped completely.
The village asked for a reservoir on a higher place and a distribution
system.

Organisation: Hobody asked for the scheme. The owner is the village and
there is one operator who is responsible for the pump, the collection
of the money and the repairs of the pipes. The operator doesn't have a
salary. It is only allowed to use water for domestic purposes.
The RIRDP constructed also some waterschemes in nearby villages. One
big scheme for all villages in Vadi Matar is not possible because Al
Garrar is a different family.

Operation and maintenance: The operator pumps twice a week four hours.
Total amount of pumping hours is 1088, this means an average of 22
hours per month during 49 months (53 months - 4 months broken down).
The engine broke down four times: once for a period of three months and

\ three times for a period of two weeks. An engineer from the RIRDP came
Q ;^for repair but he spoiled the engine. Later on there were two engineers

from Rada'. Their repair was also not successfull and finally the pump
was repaired with assistance of an engineer from a nearby village
(Goraishia).

The construction supervisor of the project came for a period of at
least 1 year to give instructions like starting the engine and changing
the oil. There was bad understanding due to the language. The operator
is the first one and showed interest for an additional training.
The operator collects every month YR 800, From this amount he spents YR
550 for diesel and YR 200 for oil. There is no salary for the operator.

^ T h e amount of people not paying is 40 (20% of the total),
' Repairs should be paid from the small saving of YR 50 per month.

Inside the houses: The houses did not look very clean neither did the
children. There were several children with eye and skin infections.
Clothes are" Washed near the houses. Storage of The "water" £s"~~Tn
jerrycans or in tanks. If drinking water is fetched from other villages
it is stored in jerry cans or small tanks.
Only one family has a garden which is according to the lady not as good
any more since she irrigates with the water from the scheme.

Sanitation: The houses don't have any toilets, only a place for
personal hygiene. Only wastewater from the kitchen is reused.
Little wastewater is seen except around the tappoint. Only small
amounts of solid waste and garbage.

Problems: The quality of the water is bad.
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JAUF AL IUKABAB, Dhaaar Rada Project 10.

This very small village <13 houses, 100 inhabitants) is located 30
kilometers <1.5 hours driving) northeast of Rada'. Dharnar is 83 km or
2.5 hours driving. Ihe_village..„...isjgoor_ and a mosque, a school and
electricity are not available. The children attend schools in Baqarat
or Jauf and have to stay there during the week. There is no health
unit nearby, but the villagers expressed big interest far the course
for female primary health care workers. The village lies at the side of
a small wadi with mostly abandoned agricultural fields, In 1985 a part
of the population (20 persons) left the village after killing one of
the village leaders.

Water: Ten minutes from the village is a shallow well which was used
for domestic purposes and for irrigation. The water in this well was
tested by ILACO in 1981 and the results showed a high sulphate content.
It was advised to use other water sources because the water in the well
was not fit for drinking. The people followed this advice and abandoned
the well.

Vaterseheme: The dutch government drilled a borehole in 1981 with a
depth of 162 meter. The main aquifer is a layer of grey weathered
gneisses with pyrite at a depth of 23-30 meter. A pumping test carried
out in August 1981 showed a yield of 16 1/sec. The water in this well
was tested in the WHO laboratory of the ministry of Public Works. The
results showed a high alkalinity (490 mg/1), a high hardness (740
mg/1), a high calcium (200 mg/1), a high iron (0.4 mg/1) and a high
manganese content (0.5 ag/l>. Also sulfate (438 mg/1) was above the WHO
highest desirable level of 400 mg/1. Despite the bad water quality, the
contractor got instruction to construct a reservoir (50 ur"), a
pumphouse, a pumping main and a cattle trough. Public taps were never
constructed. The project installed a vertical pump with diesel engine
at a depth of only 24 meters in September 1987. Before there was
another pump which was also used far irrigation. Nowadays there is no
irrigation anymore.

The village added a distribution system made of the pipes of the old
irrigation system. The quality of the distribution system is bad: many
pipes are connected with plastic tubes and many leakages occur.

Contribution: The distribution system.

Benef its: The quality of the water is bad and the contents of iron,
sulfate, manganese and total hardness are above WHO standards. Also the
conductivity, total alkalinity, calcium, magnesium and potassium
contents are very high. The water in the reservoir is brown and in
private tanks is a floatting layer of white 'fatty' flocks. There are
no other watersources and the people have to use the water of the
scheme for all domestic purposes.
There are no houseconnections: the tanks near the houses are filled
with plastic tubes temporarily fixed to the end of the distribution
pipes.
Near the puinphouse are two metal tanks and especially in the dry season
many ladies irom other villages fetch water with donkeys from there.

I
of
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The cattle trough near the pumphouse Is often used by big amounts of
sheep and goats, The people complain about sheep diseases due to the
bad water quality. This diseases generally occur in the spring time.
The water is free. Some people pay when they take a big amount of water
by car straight from the borehole.
The estimated waterconsumption is 25 liter/capita/day.

Organisation: The initiative for the scheme was taken by the aqil, Saif
Yahlan. The owner of the scheme is the village and there is an operator
without a salary.

Operation and maintenance: According to the pumpoperator, be is pumping
every three days three hours. Total amount of hours pumped is 320, this
means an average of only 11 hours per month during 31 months. Long
periods of pump breakdown are not reported.
The operator has some experience with pumps and there is no need for
training.
The operator spents monthly YE 120 for diesel and YR 60 for oil. He
doesn't have a salary because the villagers think that he gets a salary
from the government. Besides that, many people are semi-nomads and stay
often far only one or two months in the village.

Inside the houses: The houses were acceptable clean but everywhere were
flies. According to the local people due to the rain, All houses
"coTBpo'sed of a small tank from which the water is scooped out from the
top. In some tanks mosquito larves were seen which indicates a defiency
in cleaning the watertanks. Clothes are washed near the houses or next
to the reservoir. One family used water from a dirty tank for the
cattle, washing clothes and some domestic use. Most houses had a small
garden for which they use water from the scheme. One family collected
drinking water from a cistern half an hour walking away. This because
an old man doesn't accept the water from the scheme.

Sanitation: The houses don't have toilets. The village is small and
there are nc problems with wastewater.

Problems: The quality ai the water is bad.
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HAIAKA AL MASUD, Dhasar Bada Project 11.

This big village (3000 inhabitants) is located 10 kilometers northwest
of Rada, 50 minutes driving from Dhamar. The village is wealthy, has a
primary school for boys and girls and a generator for electricity. The
village is situated on the edge of a rocky plain with a wide valley
south of it. The village has two waterschemes: a private waterscheiae isjU (j
used I or the supply of domestic water and a project scheme is used forjj '"
irrigation.

Vater: The village was surveyed in 1960 and at that time the village
collected water from 6 shallow wells. Kowadays these wells are all dry.
The village made an own waterscheme because the construction of the
promised governmental scheme was delayed several times till 1985. This
village scheme casted YR 500 000 and consists of a borehole (125 m
deep), a pumping main, an elevated reinforced concrete reservoir (30
m3) and many distribution lines. The scheme is still operational but
the condition is bad and the reservoir and the distribution lines are
leaking at several places.
There are 5 private irrigation boreholes around and the ladies go there
for washing blankets with the coaling water from the engines.

Vaterscheae: In 1981 the dutch government drilled a borehole with a
depth of 143 meter and a yield of good water of 5.5 1/sec. Despite the
fact that there was already a village waterscheme with an elevated
reservoir and distribution lines, the project constructed a ground
reservoir (100 m3) with public taps nearby. Other components of the
scheme were a pumphouse, a pumping main and a cattle trough. The
project installed a vertical pump with diesel engine and the scheme was
completed in September 1985.

Contribution: nothing.

]
Benefits: Nowadays the project scheme is not operational and the water Lj!\.v

is only used for irrigation of fields with qat and alfalfa. A few years P
ago an employee of the RIEDP visited the scheme and reported that it
was mainly used for domestic purposes.
The price of the water from the private scheme is only YE 2 per capita
per month. The houses have every third day water.
The elevated reservoir is filled twice a day and the estimated
consumption is 20 liter per capita per day.
The cattle trough near the pumphouse is not used.

Organisation: The aqil of the village asked for the project scheme and
the scheme is now owned by the village. There is one operator who is
responsible for for both schemes.

Operation and maintenance: Total amount of pumping hours oi the prelect
pump is 1179, this means an average of 0.7 hour per day. The
pumpcapacity is 5.5 1/sec so the maximum daily abstraction is onlv 14
m;' or 4 liter per capita. In the past the scheme was also used for
domestic purposes so the use for irrigation is limited.
The operator has experience from Aden and private schemes and ther*3 is
no need ior additional training.
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VThe operator collects every month YR 4000 for both schemes. The
expenditures are YR 3120 for dlesel, YR 1210 for oil and YR 200 for
filters. The operator doesn't have a salary. The expenditures are
higher than the earnings.

'-—$) The price of the water is too low and 1000 people <33%> are not paying.
Altogether it is necessary that water is sold for irrigation purposes.
For repairs the people have to pay additional money.

Inside the houses: The houses looked clean, but the village itself is
dirty with some wastewater. Tanks are situated near the houses and are
filled with the use of a hose, which is connected to the distribution
pipes. The water is scooped out from the top of the tanks.

Sanitation: All houses have a toilet, most of the baladih type. The
women are washing clothes near the houses and water is thrown outside,
sometimes a little bit away from the houses.

Problems: - The reservoir is located on a low place and it is not
possible to make houseconnections.

- The scheme is only used for irrigation.
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HAVE, Dhamar Kada Project 12, Sanitation projects 3 and 42.

Mawr is a big village (3000 inhabitants) 10 kilometers southwest of
Rada, 50 minutes driving from Dhamar. The village is wealj^y_and there
are electricity <two systems) and telephone. There are~~SPprimary and
secondary school <3 classes) and a health unit of the MCH clinic Rada1.
The village consists of 5 subvillages which are located at both sides
of a wadi.
The project built a reservoir and a pumphouse but the scheme was never
completed. The reason is the lack of interest and cooperation of the
villagers.

Vater: In 1977 there were numerous shallow wells in the wadi banks. The
water quality in these wells was fairly good with EC values of 600-700
uS. Later an many deepwells were drilled and the water table dropped
very fast. Nowadays the shallow wells are dry and the people use water
from irrigation deepwells for domestic purposes.
There are five private schemes and the owners of the wells sell the
water per hour. The people have to pay an estimated price of YR 10 per
HP. There is always water available and well owners are eager to sell
water for domestic use for YR 10-20 per tank of 1-2 w*.

Vaterscheme: The dutch government drilled a borehole with a depth of
100 meter in 1981. A pumptest carried out in August 1961 showed a yield
of 10 1/sec from a fractured black and reddish brawn basalt at a depth
of 70 meters. The quality of the water was good.
The contractor constructed the pumphouse and the reservoir. According
to the wish of the villagers the reservoir was shifted to another
higher hill. Mawr promised to pay the extra costs (YR 130.000) to the
ministry. Later on the village refused and the governor of Al Bayda
interfered. The ministry stopped the contractor and the project was
never completed. A dry well, an empty pumphause and an empty reservoir
are the remnants of a bad project identification procedure.
The internal problems between the different sub villages are too big
and it seems to be impossible to construct a waterscheme for Mawr as a
whole. Besides that the priority in terms of water scarcity and poverty
is very low.

Contribution: nothing.
Benefits: none.
Organisation: none.
Operation and maintenance: none.

ĵ nside the houses: There are gardens and qat fields next to almost all
houses. The houses have a baladih or pour-flush toilet. Washing is done
near the houses or/and boreholes.

Sanitation: The project constructed 4 pour-flush toilets at the mosque
In April 1987. The quality of these toilets was not good and they were
replaced by six new toilets in December 1989. These toilets are often
used and the maintenance is good.

Problems: scheme not completed.
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AL XIHAL, Dhanar Province Project 1.

This village <40 houses, 347 inhabitants) is located 25 kilometers
southwest <50 minutes driving) from Dhamar and can be reached from the
asphalt road Dhamar-Rada. The wealth of the village is medium and there
is a primary school. Far health services the people go to Dhamar. The
village lies at the bottom of a rocky mountain overlooking the wadi to
the east. The government built 39 new 'earthquake' houses of which 12
are Inhabited.
The village has a waterscheme from which the borehole, the pump and the
pumphouse are shared with the villages of the Joar project (DPP 2-9).

Vater: The people used to take the water from 8 shallow wells around
the village (10 minutes walking). The women still go there for washing
clothes and blankets preferably with the cooling water of the
irrigation pumps.

Vaterscheme: The sjeich from Joar tried to get a waterscheme in his
villages located an a plateau 300 meter above Al Mihal. On this plateau
were no watersources and the sjeich made an agreement to drill two
boreholes on land from Al Mihal: one borehole for the Joar villages and
one borehole for Al Mihal. The government drilled two boreholes but Al
Kihal refused access to the area for testing the boreholes.
Negotiations started and pumptests were carried out in the spring of
1986. These tests showed that one of the boreholes was dry and new
problems came up. The contractor completed already most of the civil
works for the scheme for the Joar villages on top of the plateau while
the source of the water was still unsure. Negotiations started again
and in February 1987 the parties came to an agreement to use one
borehole for both schemes.

In Al Mihal the contractor constructed a reinforced concrete reservoir
(50 m 3 ) , a pumping main, a pumphouse and 3 public fountains. The
project completed the scheme with the installation of the pump in
November 1987. An agreement for the construction of an extra
distribution line to the new village was made. The amount of pipes in
the contract was not big enough and the pipe ends now in the middle of
the fields.
There were several problems with the pump and the scheme is now
operational for approximately .1.5 years.

Contribution: the village added a distribution system.

Benefits: The public taps are almost all changed to houseconnections.
Only two taps are still used, but locked. The keys are with ladies who
can not afford a houseconnection.
Most houses made a houseconnection of a good quality. Five months ago
watermeters were installed. Almost all houses are connected, except
the 39 houses in the new village.
The price of the water is YR 5/m3. There is almost always water in the
reservoir of Al Mihal.
The consumption from the watermeters is 25 liter per capita per day.

Organisation.' The initiative for the scheme was taken by the sjeicb of
Joar who needed a watersource for his scheme. The owners of the scheme
are the people of the 9 villages. There is no comittee for control I ins;.
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Operation and maintenance:

The systems for Al Mihal and Joar are independant: the operator in Al
Mlhal pumps every thursday to Joar but only when the representative of
the Joar villages brings diesel and oil (YR 1500) and salary for the
operator (YR 2200). When the diesel is finished, the operator stops
pumping. See far more details also the description of the Joar system.

The operator says that he pumps once every 2 days seven hours to Al
Xihal, Total amount of pumping hours is 901. Calculations are not
possible because the scheme was often out of order.

The pumpoperator has some experience with pumps but has also interest
for an additional training course.

The operator collects the money in Al Mihal every month. Last month he
collected YR 950. The expenditures are YR 500 for diesel, YR 150 for
oil and YE 300 for salary. The operator got some extra income from the
crops he irrigates with the water of the scheme borehole.
There are no savings and the people have to pay additional money for
spareparts etc.
Twelve houses (40%) are not paying

Inside the houses: not surveyed.

Sanitation: outside is not much wastewater visible.

Problems:
There were several problems with the deepwell pump:
- the pumphead was wrong installed and should be turned 180 degrees.
- the key of the engine was broken and after repair the battery was not

recharged anymore.
- pumphead got too hot. The people went to the project and the tech-

nician promised to come. This never happened and the people went
ags.ir. to the project. The operator was told to buy a new pump head on
the local market.

The quality of the reservoir is bad;
- foundation consists of loose sand,
- distribution line is fixed to the outlet for cleaning,
- no vent pipes / overflow pipe,
- Quality of the roof is bad.



VILLAGES 14

JOAE project, Dhanar Province Projects 2-9

This big project covers 8 villages situated 35 kilometers southeast of
Dhanar, 70 minutes driving. The borehole of the scheme is in the wadi
near Al Mijhal (DPP 1) from where the water is pumped to the plateau
with the Joar villages. 300 meter higher. Total numbers of inhabitants
is 1750 and the wealth is average. On a central place are a primary
school and a health unit. The health unit is not used due to lack of
staff. The borehole, the pump and the pumphouse are shared with Al
Mijhal.
Only 6 villages with 1050 inhabitants (150 houses) use the scheme: Joar
and Al Soma'a get water from another village scheme for a much lower
price (20 instead of 50 YR per house per month).

Vater:
The villages used to have several watersources:

Village

Bait Mahras
Bait Addumali
Bait Al Ansi

Al Hanrma
Haswarah

Bait al Adwar
Joar
Al Somaa

Source

cistern
cistern
cistern
spring
spring Azra'
cistern
spring
cistern
spring
spring

Distance

30 mln
5 min
15 min
30 min

ah 3 hrs
1 hr
2 hrs
10 min
90 min
90 min

Present use

sometimes washing
washing
washing
washing
no
washing
no
washing
some drinking
some drinking

The amount of water from the scheme is limited and the water is mainly
used for drinking and animals. Washing of clothes is done with water
from the cisterns, 10-60 minutes walking away. Washing of big blankets
is done with rainwater or the water from the cisterns.
The waterscheme was a long time out of order due to technical and
organisational problems. The people used to go to the springs or bought
water from cars for YR 100/m3.

Waterscheme: The problem with the villages on the Joar plateau is the
absence of good groundwater sources. Water was mainly taken from
cisterns nearby the villages and springs far away. The prospectives for
a successful1 drilling on the plateau were low and the sjelch of Joar
made an agrrement with Al Kijhal to drill two boreholes on their land:
one borehole for the Joar villages and one for Al Hijhal. The
government drilled two boreholes but Al Mijhal refused access to the
area for testing the boreholes. They were afraid that their 7 private
boreholes would dry up. Begotiations started and pumptests were carried
out in the spring of 1966. These tests showed that one of the boreholes
was dry and new problems came up. The contractor completed already mast
of the civil works while the source of the water was still unsure.
Negotiations started again and in February 1987 the parties came to an
agreement to use one borehole for both schemes. The project completed
the schemes with the installation of the pumps in 1987.
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The scheme consists of (see also the drawing below):

- a borehole, pump and engine and pumphouse (together with Al Mijhal);
- a reservoir (25 m31) down + boosterpump and pumphouse;
- a reservoir (150 m:Sl) plateau;
- distribution line 1 to Bait Mahras and Bait Addumall;
- distribution line 2 to Bait Al Adwar, Joar, Al Somaa and Maswarah;
- distribution line 3 to a reservoir (25 m3) + boosterpump and pump-

house for pumping to a reservoir (50 ma) for Al Hamma and Bait Al
Ansi.

Contribution: no

Benefits: Due to technical, organisational and financial problems the
scheme was not operational for almost 1,5 years. The last four months
there was every thursday or friday water and the people are satisfied,
There are no watermeters and everybody tries to take the maximum amount
of water from the scheme. The storage capacity near the houses is often
very large (2-4 m 3 ) .
The public taps are still used and every village has an own system:

Village Houses Taps System

Bait Mahras
Bait Addumali
Bait Al Ansi
Al Hamma
Maswarah
Bait Al Adwar
Joar
Al Somaa

15
20
13
52
14
36
60
55

1
20
1
9
4

2
0

Two houses fill tanks with tube (7 m3
Every house own tap + tank + tubes
Tanks (1 m;i ) with buckets
Every 2 houses 1 tap, others have HC.
Extra taps made by the villagers
Extra taps near the houses.
15 houses take water without paying
not using

In the connected villages all houses are allowed to use the water and
there are no problems about the division of the water inside the
villages.
Only in Al Hamma are houseconnections without watermeters. In Bait Al
Adwar the village made extra pipes and taps closer to the houses. The
price of the water is YE 50 per house per month. In Al Hamma and Bait
Al Ansi the people have to pay an additional YR 10 per house per month
for the boasterpump near Al Hamma. There is water once a week for circa
4 hours. The estimated waterconsumption is 17 liter per capita per day.

Organisation: The initiative for the scheme was taken by the sjeich of
Joar. The procedure took a long time and the expenditures of the sjeich
were rather high (YE 300,000). At the same time, some people from
Joar/Al Somaa organised a private scheme on a good borehole drilled by
the village. This scheme will be described below. Although the
construction of a water supply scheme is a noble aim, it resulted in
this case in a big internal conflict: people got killed and the sjeich
had to leave his village.
Some villagers mention the sjeich as owner oi the scheme, others see it
as an ownership of the 9 villages together, while others mention the
dutch government as the owner.
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There are two operators: one in Al Mijhal and one in Al Haama. Besides
that some other people are involved in the collection and transfer of
money to the operator in Al Mijhal.

Operation and maintenance: The systems for Al Mijhal and Joar are
independent; the operator in Al Mijhal pumps every thursday to Joar but
only when the Joar villages bring dlesel, oil and salary. When the
diesel is finished the operator stops pumping,
The cashier in the Joar villages collects every month YE 6700. From
this amount he spents YR 1000 for diesel, YR 500 for oil and YR 2200
for salary of the operator. The savings <YR 3000) are put in the box of
the waterscheme. The aqils in all villages are very well aware of the
financial affairs of the scheme.
An additional amount <YR 600) is collected for the operation of the
boosterpump for Al Hamma and Bait Al Ansi. From this amount YR 400 is
spent for diesel and YR 200 for oil. The operator in Al Hamma doesn't
have a salary. The operator in Al Hamma pumps every week 3 hours.
16 houses <11%) are not paying.

Inside the houses: In general the villages and the houses are clean.
Water is stored in tanks outside the houses and also in additional
containers like jerry cans and barrels. The tanks are filled with tubes
or buckets and the water is taken out from the top.
Only few houses have a small garden which are watered with water from
the cisterns.

Sanitation: Most houses have a baladih toilet with the drainage to the
backside of the houses. There are no wastewater problems.

Problems:
- There are technical problems:

* The deepwell pump in Al Mijhal becomes too hot (see report Al
Mijhal, village 13),

* Booster reservoir + pumphouse near Al Mijhal are not construc-
ted well.

* The raiser main from the wadi to the plateau is badly constructed:
at many places the pipes have been broken and repaired. The opera-
tor of Al Hamma repaired the pipe 4 times in one month and collec-
ted YR 100-200 from every house.

- The organisation of such a big scheme is difficult. The villages are
far from each other and there is no intensive contact between them.
Many problems can be solved by the installation of watermeters so
that every village can pay for its share in the consumption, The pro-
blem is the division between the villages. The villages are small and
can organise the paying internally.
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Private water-scheme Joor and Al Sona.

Vaterscheme: The construction of the governmental scheme took a long
time and some villagers in Joar and Somaa took the initiative for the
construction of a village scheme. Despite the bad prospectives to find
water on the plateau, the villagers drilled 5 boreholes and found at
the end good water. The expenditures for these boreholes were
approximately 500.000 rivals, The scheme consists of a pumping main, a
ground reservoir (15 m3) and distribution lines with public taps.

Benefits: In Joar every 5 houses have a tap from which they fill the
metal tanks near the houses.
The price of the water is YR 20 per house per month. There is only
every other day water from 12 till 16 o'clock. According to the women
there is enough water.
The estimated waterconsumption is only 11 liter per capita per day. The
scheme is only used for drinking, while most of the washing is done
near the cistern, Some families still depend on a spring, 1.5 hours
walking from the village.

Operation and maintenance: The operator pumps every other day 2 hours.
The operator collects every month YR 2300. His expenditures are YR 1200
for diesel, YR 600 for oil and YR 500 for salary. There are no savings
and money for repairs is collected from the people, 10 of the 115
houses are not paying <9%).

Inside the houses: The houses and the village are not clean. Mast
families have a tank with a tap at the bottom. Some families cemented a
small area under the tap.
In periods without water, the people take drinking water from the dirty
cistern without boiling.

Sanitation: All houses have a baladih toilet with drainage of
wastewater in the street next to the houses. Only small amount of
wastewater, Wastewater from the clothes washing is used for making
dungcakes.
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JEBBL AL lA'AL Project, Dhanar Province Projects 10,11 and 12.

This project covers 3 villages 35 km <70 minutes) southeast of Dhamar:
- Jebel al Ma'al: 700 people, 64 houses, average wealth;
- Sirm al AM: 350 people, 50 houses, very poor;
- Thabaq: 500 people, 74 houses, poor.
All three villages have a primary school for boys and girls. In Jebel
al Ma'al is a health unit which is not yet operational.
The borehole with pump is in the wadi, 15 minutes driving from Jebel al
Ma'al. The scheme is working.

Water: Jebel al Ma'al has a dam < a kind of big cistern) which collects
rainwater and water from small springs, 15 minutes walking from the
village. Water is brought by donkeys or by head. It is forbidden to
wash or water animals near the dam and the ladies have to go barefoot
from the village to the dam.
Sirm al Abd has a cistern deep down the rocks. The road is very steep
and donkeys can not go there so the women have to carry the water.
Going there takes 45 minutes up and down. It is not allowed to wash or
water animals near the cistern and the women have to bring water up a
few times per day.
Thabaq has a cistern with dirty water 20 minutes walking from the
village. Water is brought to the village by donkeys or by head.
Washing of clothes is done with water from the cisterns. Only in Jebel
al Ma'al some houses have enough water from the scheme to wash clothes.
The water from the scheme is mainly used for drinking and cooking. The
water is too expensive for gardens etc.
In some years the cisterns in Sirm al Abd and Thabaq fall dry and the
people have to buy water from cars for YR 100 per m3.

Waterscheme: The borehole is 160 meter deep, gives enough water and is
only used for the scheme. In November 1985 the contractor started the
construction of a pumphouse, two pumping mains and two reservoirs ( 50
up for Jebel al Ma'al and 75 m:il for Sirm al Abd + Thabaq). Each village
got a distribution line with 2 public fountains. The project installed
an electric deepwell pump with a 100 KVA generator and the scheme was
completed in August 1986. The pumping main is very long (4503 meter).

Contribution: no.

Benefits: Every village has an own system.
Jebel al Ma'al: 8 of the 12 public taps are still in good condition.
The metal storage tanks near the houses are filled with long rubber
tubes connected to the public fountains. The village added some
distribution lines and 54 of the 84 houses (64%) have now a tap near
the house from which they can easily fill the tank with a hose. There
are no watermeters.
Sirm al Abd: 2 public taps are still working. Every bouse has 1 or 2
tanks near the public fountain which are filled from the tap by a
special hired man.
Thabaq: the village added 4 extra taps to the 8 of the project. Every
six houses have a tap and from there the metal tanks are filled with
buckets. There is not enough for filling all tanks and many problems
arise. It is not allowed to put all tanks close to the public taps
because of landowners!}ip. Sam':.1 houses have to put the tanks further



VILLAGES 15

away and they get less water than others who have land close to the
tap. The taps are not realy public when they are on private land!
The price of the water Is:
Jebel al Ma'al: YR 28 per house or YR 3.2 per person per month.

The price per m3 can be calculated as YR 8.
Sirm al Abd: YR 3.6 per person or YR 25 per house per month.
Thabaq: YR 2.5 per person or YR 17 per house per month.
In Jebel al Ma'al is twice a month water, while Sirm al Abd and Thabaq
have once per month water.
In Sirm al Abd the responsible man collects the money <YR 50 per house)
and if he has enough, including his own profit, he goes to the operator
in Jebel Al Ma'al.

The consumption from the scheme is very low:
Jebel al Ma'al: 13 liter per capita per day;
Sirm al Abd: 7 liter per capita per day;
Thabaq: 5 liter per capita per day.
Especially the people in Sirm al Abd and Thabaq mentioned that the
amount of water is not enough and that they are too poor to buy more
water. The reason for the small amount of water is not their poverty,
but the cashiers and the operator.

Organisation: Jebel al Ma'al asked the president for a scheme in 1978.
They got YE 150,000 and the village went to the LCCD with a request to
contribute 40% for the drilling of a borehole. The LCCD agreed, the
borehole was drilled and the project completed the scheme. The scheme
is owned by the three villages and there is an operator with a salary
of YE 3000 per month.
There is no relation between the villages and the idea to connect them
to one scheme came from the project.

Operation and maintenance: The operator pumps 2 times a month. In total
he pumps 10 hours to Jebel al Ma'al and 10 hours to Thabaq/Sirm al Abd.
There are some problems with the filter of the generator and the
maximum time of pumping is only 2.5 hours. The operator tried to buy
the filter in Sana'a, but it is not available anymore.
The systems for the villages are independent:
Jebel al Ma'al: the operator collects YR 2250 from the village. His
expenditures are YR 520 for diesel, YR 130 for oil and YR 1000 for
salary. The savings are written in the book, but the operator collected
an additional YR 250 from each village for a repair one month ago.
Sirm al Abd: the village has to bring 80 liter diesel <YR 260) and
salary (YR 1000) lor filling the reservoir once (maximum 75 m3). The
price of the water is minimum YR 17 per m3. The operator fills the
reservoir only when he gets the money and the diesel, what is not
exactly every month the case.
Thabaq: see Sirm al Abd.
In the past Thabaq and Sirm al Abd used to have each half a reservoir,
but this gave problems and now they buy each a reservoir for themself.
In Jebel al Ma'al 5 houses <6%) are not paying; the percentage of non
payers in the other villages is not known.
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Inside the houses:
In Jebel al Ha'al all houses have a tank near the house. The tanks have
taps and a lot of tanks have a plastic or rubber cover under the lid to
protect the water. Most houses have a kitchen on the roof with a small
tank for drinking water. These tanks are filled with buckets and one
house has a small pump.
In Sirm Al Abd all houses have a tank or container near the public tap.
Water is taken out with buckets from the tap or the lid of the tank and
brought to the kitchen. -In the kitchen it is stored in a special
container or in the 'transport bucket1.
In Thabaq the big watertanks are on ' own land' . Water is taken out with
a tap and many tanks have a plastic cover under the lid to protect the
water.

Sanitation: In Jebel al Ka'al and Thabaq almost all houses have a
baladih toilet, in Sirm al Abd only half of the village. The liquid
goes to the street. There are no soakaway pits.
Wastewater is also used for making dungcakes.

Problems: The operator and the cashiers make money out of the scheme.

The prices for the water given above are without the money that
disappears here and there.
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AL AZAI, Dbaaar Province Project 13.

This wealthy, big village with 2331 inhabitants is located 1 kilometer
south of the asphalt road Dhamar-Rada, 40 minutes <45 km) driving of
Dhamar. There are primary and secondary schools, electricity and
several shops. The village lies at the bottom of a hill with the wadi
at the east side. This wadi is mainly used for the cultivation af qat.
Al Azan is one of the main villages around Rada (capital of Al Arsh)
and the RIRDP road to Sabah and Al Arsh passes.

Vater: In 1981 there were a number of shallow wells and 6 private
boreholes in the wadi east of the village. The water from these wells
was mainly used for irrigation. Due to the heavy abstraction of
groundwater for irrigation, the watertable around Al Azan drops very
fast. The shallow wells are all dry, while all boreholes have been
deepened, most of them several times.
Prior to the SRVSD scheme there was a private scheme and the women
collected water from a tank in the centre of the village.
The SEVSD scheme is mainly used for drinking and personal hygiene.
Clothes and blankets are washed with the cooling water of the pump
engines.

Vaterscheme: The dutch government drilled a borehole with a depth of
198 meter in 19&1. The static waterlevel was 49 meter and the yield of
the well was 9.6 1/sec. A second pumptest was carried out in 1985. The
static waterlevel was dropped to 82 meter, while the yield was
decreased to 3.4 1/sec.
The project constructed a groundreservoir <50 m31), a pumphouse, a
pumping main and a public washing place. The scheme was completed with
the installation of the vertical pump with diesel engine in August
1986, The village got a distribution system from the RIRDP with a
village contribution of 30 '/,.
In January 1990 the borehole was dry. Within a month the villagers
started deepening the borehole, but didn't succeed. A new borehole
(297 meter deep) was drilled ten meters from the old one, the pump was
shifted and a new pumphouse was built. The old pumphouse is now used as
office for Al Azan waterscheme. It is not clear yet how the costs for
drilling this new borehole (YE 360,000) will be paid. The people have
the aim to go to the RIRDP.

Contribution: YR 60,000 for the distribution system.

Benefits: There are no public fountains. Almost all houses made
houseconnections with watermeters at their own cost. The quality of the
houseconnections is good with taps going to the kitchen and/or the
bathroom.
The price of the water is YR 15/m;» and there is almost continuous
supply of water.
The estimated waterconsumption is 30 liter per capita per day not
including the water used for washing clothes.
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Organisation: A villager who is member of the LCCD asked for the
scheme. The owner of the scheme is the village which elected a
committee with four members. The members are elected for unlimited time
and doesn't have a salary. This committee made an agreement about the
scheme and issued a list with rules.
There are an operator and a cashier. The operator has a monthly salary
of YR 3000, the cashier doesn't have a salary.

Operation and maintenance: It is not clear haw often the pumpoperator
pumps. He says 11 hours per day, but that seems to be too much. The
meter of the engine is not connected so the total amount of pumping
hours is not known.
The operator has experience with pumps from private wells and there is
no need for training.
The cashier collects the money every three months and gives special
bills. In the period January - September 1989 he collected an average
of YR 19,790 (1319 m3) per month. From this amount he spent YR 3000 for
diesel, YR 900 for oil, YR 400 for filters etc. and YR 3000 for salary
of the operator. The savings per month were YR 12 490.
20 houses (10%) are not paying.

Inside the houses: Most house looked acceptable clean, but inside the
village is a lot of waste, and wastewater.
Water is stored in tanks (0.5-2 m 3 ) , mainly outside the houses. Most
houses have a tap inside and the water In the tanks is only used during
periods that the scheme is not operational.
Only few houses have a garden which is watered with clean water.

Sanitation: All houses have a baladih toilet or a flush toilet. The
houses are built close to each other and there are big problems with
wastewater. The infiltration capacity of the soil is low and the water
flows down through the streets. On-site disposal is almost impossible
and off-site disposal is technically and socially still very difficult.

Problems: The main problem is that the watertable drops very fast. The
organisation of the watersystem is strong, the price of the water is
high and the village has the financial capability to solve the problems
around deepening the borehole by themselves. Deepening boreholes has a
limit and studies from the RIRDP show that in the near future all
groundwater in the area around Al Azan will be extracted.
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AS SHAQQAB, Dhamar Province Project 14

The village with 1215 inhabitants lies 25 km <30 minutes driving)
southeast of Dhamar at a hill at the eastern side of the Dhamar plain.
The village has primary and secondary <3> schools and the living
standard is medium, The people go to Dhamar for health services.
Activities for the construction of a watersupply scheme started in 1981
with the drilling of a borehole. The construction of the scheme faced
many problems and was finally completed in July 1989.
The scheme is not functioning due to internal problems.

Vater: In the past people took the water from a hand-dug well with the
watertable at a depth of 53 meters. Howadays they depend on 5 private
boreholes located in the plain 2-3 km west of the village, 25 minutes
walking. The ladies bring the water by donkey: some well owners give
water free, while others charge YS 25 per month per house. Because of
village problems, some people are not allowed or willing to use water
from certain boreholes, Some houses have the water brought by car for
YR 50/nP.

Clothes and blankets are washed near the private boreholes. Sometimes
the people go 25 minutes by car to a good spring for washing big items
like carpets.

Vaterscheme: The Netherlands government drilled a borehole in 1981. The
yield of this well was very low and the project was cancelled. In 1985
the LDA drilled a new borehole with a good yield of 5 1/sec. A proposal
for a waterscheme was made. The SSVSD would finance a 50 m* reservoir,
a pump and dieselengine, a pumphouse, a pumping main and 3 public
fountains. The contribution of the village would be the well and the
distribution system to the public fountains. In August 1986 a new
proposal was made and the whole scheme would be completed by the SKVSD.
The construction of the civil works started in March 1987 and was
completed in December 1987, The vertical pump with diesel engine from
Holland could not be installed because the borehole was not straight.
Another electric deepwell pump with generator was ordered from Holland
and installed in July 1989. The scheme was handed over to the village
in November 1989.

The quality of the small distribution lines is bad: the pipes (1") are
everywhere above the ground and will be destroyed easily by cars etc.
The villagers complain that the distribution system is too small.

Contribution: no.

Benefits: The scheme includes 18 public taps of which only 2 are in
good condition. The others are taken away or demolished. There are no
houseconnections yet. There are no benefits of the scheme.
The main drawback of the scheme is that it caused big internal problems
in the village.
From the information of the women, the present waterconsumption can be
calculated as 25 liter per capita per day.
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Organisation: The initiative for the scheme was taken by Mr Abdul
Assies Musaed Al Ansi. He pushed the scheme and managed to get extra
distribution lines from the project. On of the main reasons for the
problems is that the scheme was officially handed over to the three
aqils of the village without involving this Mr Abdul Assies. At the
moment nobody is responsible for the scheme and people started to
demolish the pipes. Ve tried to get the keys of the pump and pumphouse,
but they were not in the village.

Operation and maintenance: There is no pumpoperator and nobody is
responsible for the scheme.

Inside the houses: Some houses looked dirty, while others were
acceptable clean. There were a lot of flies all around.
Most houses have a tank outside the house and a small tank inside.
Vater is scooped out from the top. Only few houses have a tap inside.
Washing of clothes is done near the houses and the boreholes.
So gardens were seen.
The women accepted the fact that the scheme is not working easily.

Sanitation: Most houses have a baladih toilet, some a pour-flush. The
drainage of the wastewater is to a soakaway pit or down a cliff. Others
drain next to the houses in the street.
The scheme is not working and the producuction of wastewater is still
low. The houses in the old village are built close to each other and
there will be big wastewater problems when the scheme becomes
operational.

Problems: Big internal problems. The main reason is internal
disagreement. Another reason is the long implement ion time combined
with a design which is not anymore according to the present ideas about
the distribution system. A small distribution system with only public
taps is not suitable anymore for big villages like As Shaqqab.
The quality of some distribution lines is below standards.
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AL HAJALAH, Water Supply Project 3.

This village with 355 inhabitants <50 houses) is located at a distance
60 kilometers northeast of Dhamar (2.5 hours driving). The village lies
at the northwestern edge of the plateau on which also Bani Fallah
(IVP 11) is located. The village has a confict with a neighbour village
(Bayt Abu Atif) for 24 years in which several people got killed. The
primary school is housed in a tent and the people have a medium
standard of life. For health services the people go to Zarajah and Bani
Badda at 45 minutes driving. The scheme is working well for almost
three years.
Due to lack of time the borehole and the pumphouse, 40 minutes driving
down in the wadi, were not visited.

Vater: In the past drinking water was taken from springs 2 hours
walking from the village. Vater was also brought by cars for YR 150 per
nr5. Washing of clothes and blankets is done near the houses, but mainly
near a cistern, 10 minutes walking from the village. There are no
private boreholes around. The scheme is used for drinking and personal
hygiene.

Vaterscheme: The government drilled a borehole in the wadi, 240 meters
below the village. The depth of the borehole is 170 meters and the
yield is not known. According to information of the villagers the
quantity and quality of the water are good.
The project started the construction of a pumping station with an
electrical deepwellpurap near the well (1996 m), a second pumping
station with a diesel boosterpump and a 25 m* reservoir halfway the
mountain <2155 m) and an elevated reservoir (40 HP) in the village
(2230 m) • In the village the project constructed 3 public fountains
with 10 taps. The scheme was completed in Kay 1987.

Contribution: The village added a distribution system.

Benefits: The public taps are all changed to houseconnections with
watermeters (Bosco & Co, Italy). One of the villagers bought the
materials and a pipefitter from Sarajah made the connections. The
quality is good and the houses have a tap above the tank. The whole
village is connected.
The price of the water is YR 20/m3 and there is continuous supply.
The estimated waterconsumption is only 11 liter per head per day.

Organisation: The initiative for the scheme was taken by a villager who
went to Sana'a. The owner of the scheme is the village and there is an
operator who is responsible for everything. The salary of the operator
is YE 1500 per month. There are general rules and it is not allowed to
use water for gardens. There is only a list of people, no bills.

Operation and maintenance: Every 4 days the operator pumps 4 hours.
Total amount of pumping hours is 600 (according to the operator). This
means an average of 24 hours per month during 34 months,
The present operator tool; over from his predecessor 1.5 vears ago. He
learned the Job irom him and there is no need or interest lor an
additional training course.
The operator collects everv month YR 3000. Hit; expenditures are YR 600
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for diesel, YR 120 for oil and YR 150 for filters etc. His salary is YR
1500 per month. There are no savings and the village will go to the
government when they need money for repair.
Three houses (6%) are not paying.

Inside the houses: The houses and the village are acceptable clean. The
water is stored in metal tanks, some a little away from the houses near
the main distribution lines. The tanks are filled with taps and water
is scooped out from the top. Water is also taken straight from the
taps.
There are no gardens.

Sanitation: There are no toilets in the houses, only a place for
personal hygiene. Wastewater is drained into the streets. The wateruse
is very low and there are no wastewater problems in the village.

Problems: no big problems. The only complaint is that the one-way valve
near the boosterpump is not good.
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AL HABUJ, Water Supply Project 5.

The village <130 houses, 856 inhabitants) is located 25 kilometers east
of Dhamar, 40 minutes driving. The village has a primary school for
boys and girls and a health unit from Unicef. The wealth of the village
is average and there is electricity in the evening hours. The houses
are scattered in at least three groups. The government built about 50
'earthquake houses' of which only a few are inhabited.
The scheme is working since 10-2-1990. There are complains about the
quality of the water and the power of the engine.

The water of the project scheme was tested and the quality is bad. The
water is salty and contains too much fluoride. The people complain also
about the bad taste and diesel oil in the water. The water in the
reservoir is hot and has indeed a film of ail on the surface. It is
possible that the high temperature in the well has a bad influence on
the pump.

Water: Before the earthquake the village made a watersupply scheme
consisting of a borehole and a groundreservoir in the middle of the
village. Water was taken from the scheme by 10 public taps directly
attached to the reservoir. After the earthquake the borehole was dry
and the ministry was responsible to fill the reservoir daily with a
truck from Dhamar.

Drinking water is taken for free from at least 2 private boreholes, 10
minutes walking from the village. Inside the village, 5 minutes
walking, are a lot of nicely maintained, covered cisterns. The people
who are not connected to the scheme use this water for all domestic
purposes except drinking.
Only few people use the project scheme for drinking, most just for
cleaning, washing, cattle and the production of dung cakes.

Waterscheme: The government drilled a borehole with a depth of 180
meter and a good yield of 9.9 1/sec, A contractor constructed a
reservoir <50 nrJ), a pumphause, a pumping main and a distribution
system with 6 public fountains (16 taps). The project installed a
vertical pump with diesel engine and the scheme was handed over to the
village on 3-7-1969.

Contribution; no.

Benefits; The public taps are all taken away. Some ladies take water
illegally. The distance from the houses to the taps is maximum 250
meter. 41 houses (32%) made a houseconnection with a watermeter. The
pipes are often leaking because the quality of pipe laying is bad and
the pressure of the water is very high.
Many bouses are not connected because the distribution system is far
away and the people don't have the money for the houseconnection.
Others don1t want to spent money for bad water.
The price of thtt water is YR 5/m3. There is always water in the
reservoir.
The watercorLSumpt ion could not be estimated.
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Organisation: The government organised the scheme for the village. The
owner is the village and there is an operator who is responsible for
all parts of the scheme. The village and the operator made a clear
agreement about the scheme. There are several rules for the scheme.
Examples are: illegal connections will be punished with YE 500 and the
watermeters should be installed outside the houses.

Operation and maintenance: After installation, the pump was tested for
14 days. There were problems: the engine was not fixed straight to the
pump and due to friction the concrete foundation broke. Besides that
the pump leaked oil through the valves under the lmpellars. Despite the
problems, the operator accepted the keys and signed the handing over
letter. The village returned the keys to the LCCD and they promised to
write a letter to the project, but they didn't. After 4 months waiting
the village took the keys back and organised a repair by an engineer
from Al Kharba. The engine was put in a straight line with the pump on
a new concrete foundation. The costs of this repair <YR 15000, 10 days
work) were shared by the connected villagers. There are still problems
with the engine which gets too hot.
The operator pumps every day 6 hours.

The operator has some experience from other pumps, but showed interest
for an additional training.
The financial affairs of the scheme are not organised yet. The salary
of the operator will be YR 1500 per month and they will try to save
1000 YR per month.
It is expected that everybody will pay, because only reliable people
are connected.

Inside the houses: Most taps are outside the house. Only few houses
have a watertank on the roof and taps inside. The water Is stored in
jerry-cans (inside) or metal tanks (outside). Some houses store
drinking water in plastic buckets with lids. Not all connected houses
have a watertank.
The water is taken from the top at the tanks or poured out of the
jerry-cans.
There are hardly any gardens, but the people want to try it with the
water from the scheme.

Sanitation: The houses are built far iron each other and there are no
wastewater pools in the village. The village is clean and there is
hardly any garbage.
Almost all houses have a baladih toilet, only a lew richer people have
bathrooms with taps, There are no scakaway pits.
The wastewater from the clothes washing is used for making dungcakes.

Problems: The engine gets too hot.
The quality of the water is bad,
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VASTAH, Water Supply Project 6.

Vastah (900 inhabitants) is located in the Dhamar plain, 2 kilometers
northwest of Ma'abar. The distance to Dhamar is 35 kilometer <35
minutes driving). There is no health unit and for health services the
people can easily go to Ka'abar. Seven hunderd meters west of the old
village is a new village with 71 'earthquake houses' of which only 18
houses are inhabited. The waterscheme is built for both villages but
only the new village (126 inhabitants) is connected. This new village
has also a primary school for boys and girls but the children of the
old village are going to the school in Ma'abar because of internal
problems.

Water: The village made a watersupply scheme 15 years ago. This scheme
consists of a shallow well in the middle of the village, a pump with
diesel engine, a groundreservoir (18 m3) and a distribution system. The
waterlevel in the shallow well drops and the well should be deepened
every year. The water of the well was tested and is of a reasonable
quality. The operator of the village scheme pumps every day two hours.
The price of the water is YR 20 per head per 6 months.

Vaterscheme: The government drilled a borehole with a depth of 72 meter
and a good yield of 10.4 1/sec. A contractor constructed a pumphouse,
a pumping main, an elevated reservoir (50 m3) and a distribution system
with 4 public fountains. Another pumping main was connected with the
ground reservoir in the old village. An electric deepwell pump was
installed by the project and the scheme was handed over to the village
on 9-9-1989.

Contribution: no.

Benefits: The project constructed 8 public taps. The distance from the
taps to the houses is maximum 150 meters. The general stuation is very
bad: only 2 taps are working and there are big wastewater pools around.
The discharge pipes for wastewater are blocked.
Only the house of the operator has a houseconnection without a
water-meter. The price of the water is YR 50 per house per month. There
is continuous supply.
The estimated waterconsumption is 13 liter per capita per day,

In the old village connections to the houses are made. Some have only a
tap outside the house while others have a tank. There is only water for
half an hour per day.
Host villagers in the old village want to be connected to the new
scheme because the far away houses don1t get enough water and the
scheme is also often out of order for 1-2 months. The villagers hove to
pay additional mony for the repairs. The four owners of the old scheme
are against this idea because they have some income from the scheme.
The villagers have to change all together; changing on an individual
basis to the new scheme is impossible,

Organisation: The village asked for the scheme in Sana'a. In a later
stage the operator went to the project office and asked for assistance.
The scheme is owned by the village and there is an operator.
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Operation and maintenance: The pumpfrequency is once per month, 2.5
hours. The total amount of pumping hours is 10, this means an average
of 2 hours per month.
The operator got Instruction about the use of the pump, but shows
Interest for an additional training course.
The operator collects every month YR 350. The expenditures for dlesel
etc are not known. The scheme has already a negative balance because
the operator spent YE 4500 for materials, diesel and transport. This
means a debt of YR 900 per month. The operator asks YR 2000 from the
old village as contribution for his expenditures.
The new village is mainly inhabited by seasonal workers of low class.
These people (11 houses, 61%) don't pay for the water.

Inside the houses:
Hew village: some houses are clean, while others are dirty. In general
the new village is clean. Water is collected and stored in jerry-cans.
Many houses have a little garden which are watered with clean water.
In order to avoid wastewater in the vilage the ladies wash clothes near
3 private boreholes, 10 minutes walking away.
Old village: Few houses have a garden which are watered with clean
water if available. If not the people use wastewater. There is a
general lack of knowledge about health and hygiene. All families have
cattle which are drinking from the village scheme.

San 1 tatior.: All new houses have a pour-flush toilet but because of the
bad smell they are not used. The soakaways are too small and the covers
are very bad or not present. Two families enlarged the pits.
Around the public taps are big pools with wastewater.
At the school and the mosque in the new village are very dirty toilets.

In the old village almost all houses compose of a baladih toilet with
the drainage next to the houses. The old village is very dirty with big
pools filled with garbage and drainwater from the toilets. Flies were
all around.

Problems: The cid village is not connected. These people were not
cooperative iram the start of the project.
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AL HASOOI, Water Supply Project 7.

This village (1120 inhabitants) is located in the Dhamar plain, 1 km
east of Ma'abar. The distance to Dhamar is 30 kilometer (30 minutes
driving). The village has primary and secondary schools for boys and
girls and a health unit. There are five sub-villages and the wealth is
medium. The government added 3 groups of 'earthquake houses' , which
are almost all empty.
The waterscherae doesn't function.

Vater: Most houses are already connected to the watersupply system of
Ma'abar town. The pressure of this system is very low and the people
take water from taps situated 50 cm below street level in big holes
excavated in the sand. The supply of water from this scheme is not
enough and the people use also water from other sources.
Around the village (10 minutes walking) are many shallow wells and the
water is brought to the village by car, donkey or wheel barrow. Washing
of clothes and blankets is often done near the shallow wells. The
borehole of the scheme is not used at all.

Vaterscheme: The government drilled a borehole with a depth of 106
meter and a good yield of 9,2 1/sec. A contractor constructed a
pumphouse, a pumping main, an elevated reservoir (50 m3) and a
distribution system with 8 public fountains. The scheme was completed
with the installation of a vertical pump with diesel engine in January
1990. The village doesn't agree with the size of the engine and refuse
to accept the scheme.

Contribution: no

Benefits: The project constructed 22 public taps which are all taken
away. The distance from these taps to the houses is maximum 100 meters.
There are no houseconnectians nor watermeters.
Most houses are already connected to the water supply of Ma'abar but
this scheme doesn't give enough water. The people invested YR 600 per
house for a connection to this scheme; the price of the water is YR 30
per house per month. The project scheme has only public taps and this
means in fact a step back in the development.

Organisation: Bobody asked for the borehole and it was a big surprise
when the drilling rig came. The people of the village don't understand
why the project made a new distribution system. The contractor made the
scheme according to the design of the engineers from the Ministry.
The owner of the scheme is the village and there is an operator without
a task.

Operation and maintenance: The operator has experience from private
pumps but is not realy interested in the scheme. According to his
information the reservoir was only half full after 6 hours pumping.
This is not true because the total amount of pumping hours is only 4
and an inspection of the reservoir showed that it is almost completely
full. The people told us that the contractor did so.
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Inside the houses: Host of the houses and the villages are dirty.
Vater Is stored mainly in jerryeans and bowls, only few families have a
tank.
Clothes are washed near the shallow wells or near the houses with water
from the shallow wells.
There are no gardens.
The knowledge of the women about health and hygiene Is minimal.

Sanitation: Host houses have baladih toilets with the drainage In the
streets. There are some pits.

Problems: The people are not interested in the scheme and say that the
engine is too small.
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HAJtUD, Water Supply Project 8.

This village is located 9 kilometers south of Dhamar, 2 kilometers east
of the road to Taiz, 15 minutes driving from Dhamar. The village is
rich and has 3 classes primary school. The village has 1326 inhabitants
and there are 5 groups of houses. The government built several
'earthquake houses' which are almost all empty. There is no health unit
but the people can easily go to Dhamar.
The project built a pumphouse, a reservoir and 7 public fountains but
the scheme was never completed because the villagers were not
interested.

Water: There are at least three private systems for the supply of water
to concrete reservoirs inside the village. The people can take water
from there for free. Some people made a houseconnectlon from the scheme
and pay 100 YR per month.

Vaterscheme: The government drilled a borehole with a depth of 134
meter and a resonable yield of 3.8 1/sec. The project constructed a
pumphouse, a reservoir (100 instead of 50 ma as was designed! ) and
public fountains. The contractor didn't complete the work and the
villagers were not interested in the scheme. The project decided to
cancel the scheme and to stop all activities. A good decision because
the villagers are not concerned at all.

Contribution: no,

Eenefits: no, also no drawbacks for the people.

Organisation: none,

Operation and maintenance: none.

Inside the houses: The houses did not look clean. Water is taken from
the private reservoirs and stored in small tanks or jerry-cans. Clothes
are washed near the houses and the wastewater is thrown outside.
Only few gardens. The owner has to pay YR 50 per month for the water.

Sanitation: All houses have a baladlh toilet with the drainage beside
the houses. There was a lot of wastewater and the village was dirty.
There are two mosques with baladih toilets.

Problems: Scheme not completed and people not interested.
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BIDASHY, Water Supply Project 9.

This village with 738 inhabitants is located at a high place at the
eastern edge of the Dhanar plain. The distance to Dhamar is 17
kilometers, 40 minutes driving. The houses are built far from each
other in at least seven sub-villages. The government added a new
village with 96 'earthquake houses' at a distance of 600 meters from
the old village. The village has a primary school for both boys and
girls in a room made of corrugated iron sheets. A new school from the
government is under construction. There is no health unit and the
people go to Dhamar for health services. The living standard is
average. Many man are working in Saudi-Arabia and these families are
rich. The other families are generally poor.
The waterscheme is not working.

Vater: The village had three shallow wells which were all dry after the
earthquake. Nowadays the ladies take free water from small reservoirs
near 3 private boreholes in the wadi, 20 minutes walking. Some families
are not allowed to use this water and use rainwater and water from
trucks (YR 25/ma).

Vaterscheme: The government drilled a borehole with a depth of 105
meter and a good yield of 5 1/sec, A contractor constructed a
pumphouse, a pumping main, a ground reservoir (50 m3) and a
distribution system with 10 public fountains. The scheme was completed
with the installation of a vertical pump with diesel engine in June
1989. The village doesn't agree with the size of the engine and refuse
to accept the scheme. There are also other problems like leaking of the
reservoir, a pumping main which is not fixed properly and a
distribution system with too small pipes. Another problem is that at
many places with road crossings, the pipes are not burried. The project
told the village that these things will be repaired after signing the
official handing-over letter. A strange procedure!

Contribution: no.

Benefits: The scheme is not working and the system starts to
deteriorate. Several pipes are already broken. The contractor made
public taps despite the fact that the villagers didn't want them. They
had the intention to make houseconnections with watermeters.

Organisation: After the earthquake the villagers went to the governor
to ask for assistance. After a long time waiting, the borehole was
drilled. The people from the ministry made a survey in cooperation with
the villagers but the construction was not done very well.

Operation and maintenance; There is no pumpoperator. Total amount of
pumping hours is 10. Filling the reservoir takes 5.5 hours, which is
according to the specifications of the pump. The people complain that
thi? engine gets too hot.
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Inside the houses: The houses and villages are clean. Few houses have a
small tank with taps at the bottom which are kept very clean. Others
store the water in Jerry-cans.
Clothes are washed near the rainwater reservoirs.

Sanitation:
The houses are built far from each other, there is no water yet and
there are no wastewater problems, All houses have a baladih toilet and
the drainage is made far away from the houses down a cliff.

Problems: - problems with the pump;
- reservoir, distribution system and pumping main not well
constructed.
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BASHAR, Water Supply Project 10.

Bashar is located at the western foot of a mountain overlooking the
Dhamar plain to the west. The distance to Dhamar is 17 kilometers, 40
minutes driving. The village is rich, has 720 inhabitants (118 houses)
and a primary school for boys and girls. There is no health unit and
the people go to Dhamar for health services.
The houses are scattered in seven groups. The government built 40
'earthquake houses' in a village 700 meters from the old settlement,
All new houses are empty.
The waterscheme functions well since October 1989.

Water: There are several irrigation boreholes and shallow wells 10
minutes walking from the village. The village used to have a village
watersupply scheme: a groundreservoir at a central place in the village
which was filled free by the owner of a shallow well.
The private wells are still used for washing.

Vaterscheme: the government drilled a borehole with a depth of 95 meter
and a good yield of 8,9 1/sec. A contractor constructed a pumphouse, a
pumping main, a ground reservoir <50 m3) and a distribution system with
9 public fountains. The scheme was completed with the installation of
an electric deepwell pump with generator. The scheme was handed over to
the village on 17-10-1989.
The well of the scheme is also used for irrigation purposes.

Contribution: the villagers did excavation works for the pumping main.

Benefits: The public taps of the project (20) have all been changed to
houseconnections. All houses have a housecannection with a watermeter.
The costs for the houseconnections <YR 70,000 total) are shared between
all houses. This means an average of YR 593 per house.
The price of the water is YR 8 per m3. Each house has to pay an
additional YR 10 per house per month for the scheme box. There is
continuous supply of water.
The calculated waterconsuraption is 26 liter per capita per day.

Organisation: The sjeich and another villager were asking for the
scheme. The scheme is now owned by the village and there are an
operator and a cashier. The operator is responsible for the pump and
the pipes.

There are strict rules for the use of the scheme. Destroying the pipes
casts in general YR 1000. but YR 5000 when it is done on purpose.
The cashier has special bills and books.

Operation and maintenance: The operator pumps every day 2 hours. This
means 240 hours per 4 months. The total amount of pumping hours is 357
so 117 hours are used for irrigation purposes,
The operator has experience with pumps from another company, but shows
interest far an additional training course.
Last month YR 4560 was colllected for 570 m;] water. The expenditures
are YR 900 for diesel and YR 180 for oil. Salaries are YR 2500 for the
operator and YR 500 for the cashier. The rest of the money is used for
small repairs of the pipes.
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An additional YR 1180 <YR 10 per house) Is collected for big repairs.

Inside the houses: The houses and village looked clean. The water is
adequate and the supply is dally for two hours. All houses have a tank
with a tap above for filling. There are taps at the bottom of the
tanks. Some clothes are washed near the houses and wastewater is thrown
outside. Most families wash the clothes near the boreholes. There are
many gardens watered with clean water from the scheme.

Sanitation: Most houses have a pour-flush toilet with a soakaway pit.
Ho wastewater was seen in the village.

Problems: no
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XABGADA, Water Supply Project 11.

This big village with 2713 inhabitants is located in the Dhamar plain,
12 kilometers north of Dhamar (25 minutes driving). The sub-villages
are built on the bottom of big rocks on which the old villages used to
be built. The village has primary and secindary (3) schools for boys
and girls and the wealth is medium. The health unit is still housed in
a tent, but a masonry building is under construction.
The water scheme functions very well for 9 months.

Vater: Before the earthquake the village had a spring at 20 minutes
walking from the village. Besides that there was a big cistern, 10
minutes walking from the village. One year after the earthquake the
people paid YR 300 ior the construction of a village waterscheme with a
borehole and two reservoirs. The water from this scheme was also sold
far irrigation purposes and this made the domestic water free. The
surplus money was used for the construction of the mosque. The engine
of the scheme was not maintained well and after four years the scheme
broke down.

Some people are not connected to the scheme and they use water from one
of the 14 private agricultural wells around.

Vsterscheme: The government drilled a borehole with a depth of 96 meter
and a reasonable vieid of 3.2 1/sec. A contractor constructed a
pumphouse, a pumping main, a reservoir <150 m') and a distribution
system with 12 public fountains (40 taps). The project installed a
vertical pump with diesel engine and the scheme was completed in
December 1968.

It is not allowed to use the water from the scheme borehole for other
purposes like growing of qst.

Contribution: no.

Benef_itsj_ The public taps of the project are all disconnected because
they gave big rights between the women. Only straight to the reservoir
are still two public taps for the poor people. The drainage around
these taps is bad and there is a big wastewater pool around.
Most houses ('315 of the 400, 79%) made a houseconnection without a
watermeter. The price of the water is YR 20 per house per month. For
gardens the people have to pay additional money <YE 15-25).
There is always water in the reservoir and every day one of the three
distribution lines is open from the morning till the afternoon.
The estimated water consumption can not be estimated.

Organisation: Mangada got the waterscheme because it was on of the
earthquake affected villages, The owner of the scheme is the village.
The responsibility is handed over to the operator who put a deposit of
Y1V 150,000 on the village account. The operator has the obligation to
give water for YE 20 per house per month during 10 years.
This operator took over from the former operator who didn't take care
about the pump and engine and who didn't give the same amount of water
to all parts of the village. The present operator saw the bad things
and ielt responsible :or the scheme. He added many distribution valves
so he can control the different parts of the scheme easily.
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The operator has a special wateroffice where the people can pay. There
are special waterbllls which are stamped after paying.

Operation and maintenance: According to the operator he pumps every day
6 hours. The total amount of pumping hours is 410 which means average 1
hour per day during a period of 14 months.
The operator . has some experience with pumps but is very interested to
have an additional training course.
The operator collects per month YE 6300 from the houses and some
additional money for the gardens. His expenditures are YR 1485 for
diesel and YE 285 for oil. His income can be calculated as YR 3280 per
month (YR 4530 - 1250 for the savings ), The savings of the scheme are
YR 150,000 per 10 years, this means YR 1250 per month.
Some houses are not able to pay for the water.

Inside the houses: The village and houses looked clean. Water is stored
in tanks inside the houses, The tanks are filled with the use of taps
and water is scooped out from the top or with a tap. Clothes are washed
near the houses. Some houses have a garden watered with clean water
from the scheme.

Sanitation: The houses are built close to each other and at several
places are problems with wastewater. Several houses have a flush toilet
with a drainage pipe to the wadi far awav from the village.

Problems: not yet.
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AS RABA'AH, Vater Supply Project 12.

This village (899 inhabitants, 118 houses) is located 20 kilometers (35
minutes driving) southwest of Dhamar. The village is wealthy and has a
primary school, The scheme includes two villages: Ar Raba'ah (85
houses) and Al Hoden <33 houses). There is no health unit and the
people go to Dhamar for health services. There are 60 earthquake houses
of which approximately 20 are inhabited. The houses of the village are
built far from each other on a place a little bit higher in the plain.
The scheme was completed in april 1989, but became operational on
20-2-1990.

Vater: In the past the ladies brought water with donkeys from two
shallow wells, 400 meter from the village (15 minutes walking). The
ladies still go there for washing clothes and blankets.

Vaterscheme: The government drilled a borehole with a depth of 74 meter
and a reasonable yield of good water of 2.9 1/sec. A contractor
constructed a ground reservoir (50 m31), a pumphouse, a pumping main,
and a distribution system with public fountains. The scheme was
completed with the installation of the pump in May 1989,
The houses are scattered and the distance from some houses to the
distribution system is rather big. The differences in costs of the
bouseconnections gave internal problems. Two months ago these problems
were salved in Al Hoden and the village got water from the scheme. Last
week also the people of Ar Raba'ah came to an agreement to share the
costs of the houseconnections which will be YR 7000 per house.

Contribution: no.

Benefits: The project constructed 6 public fountains with 14 taps. Only
4 of them are still good. All houses in Al Hoden and 10 houses in Ar
Raba'ah (12%) made an own connection to the scheme. This means in many
cases not more than a tap straight to the distribution line. There are
no watermeters because of the costs.
The price of the water is YR 5 per capita per month.
The consumption of water can not be calculated.

Organisation: The two aqils from Ar raba'ah and Al Hodeh asked for the
scheme. The owner is the government and the aqils are responsible.

Operation and maintenance:
The pump frequency is once every 3 days for 2 hours. The total amount
of pumping hours is 36.
The operator of the scheme got instruction about the use of the pump
for only 1 hour. He doesn't have any experience with pumps and an
additional training is necessary.
The people from Al Hoden paid last month YR 1000. The people from Ar
Raba'ah has to pay YR 3000 per month.
The salary of the operator is YR 1500 per month.
The financial affairs are not organised yet.

Inside the houses: The village and the houses look clean except for the
toilets. Vater from the schema is adequate and stored in tanks Inside
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the houses. The tanks are filled by Jerrycan or by hose from the tap
near the distribution line. Clothes are washed near the houses.
There are a few gardens and they are watered with clean water.

Sanitation: Most house have a baladih toilet, Gone houses only for
urine. The drainage is outside next to the houses. Bo wastewater was
seen during the visit.

Problems: internal problems In the village.
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AL KITHAL, Water Supply Project 13.

The wealthy village with 1744 inhabitants, lies 17 kilometers northeast
of Dhamar at the bottom of a mountain overlooking the Dhamar plain to
the west. Dhamar is 40 minutes driving. The village has a primary and
secondary school for both boys and girls. There are electricity and
telephone, There is no health unit and far medical treatment the people
travel to Dhamar. Vest of the old village is a new village with
'earthquake houses'. Almost all new houses are empty.
The waterscheme is not functioning due to internal problems.

Water: Near the village are two old shallow wells. These wells have a
limited yield and the water is used for drinking in only 5 families.
Most ladies bring free drinking water with a donkey from one of the 6
private boreholes at a distance of 2-3 km west of the village. Three
cars bring water to the village for YR 80/m3.
Clothes and blankets are washed near the shallow wells and boreholes
and also near the houses. The borehole of the scheme is not used for
other purposes.

Vaters-'hente: The government drilled a well with a total depth of 270
meter, a reasonable yield of 2.5 1/sec and water with a good quality.
A contractor constructed a reservoir (100 m;i*), a puraphouse, a pumping
main and a distribution system with public fountains. The scheme was
completed with the installation of an electric pump with generator. The
village rejected this pump and wanted to have an heavier one. The
project took their pump back and the Ministry of Electricity and Water
installed an heavier one.

Contribution: no,

Ben«f its: The scheme did never function, The reason for this is that
the villagers refuse to pay YR 100.000 to the sjeich who spent this
money for guarding the project pump (15.000), spareparts for the pump
(35.000) and public relation work (50.000). According to the
information of the sjeich 90% of the people agree with his claims.
However, up till now nobody paid and the waterscheme seems to be one af
the items in a bigger game.
The public fountains are all disconnected and a lot of houses made
already houseconnections. Some people constructed a completely closed
system with a tank on the roof, others constructed a tap near or inside
the house. Several families didn't complete the houseconnection. The
public fountains are closed because they expect that it will be dirty
places. There are no watermeters installed. The average price of a
houseconnection is YR 2500 with a water tank.
The price of the water is not known yet.

Organisation: The initiative for the scheme was taken by the sjeich who
went to the ministry in 1963. Some people in the village also said that
he is the owner of the scheme.

Operation and maintenance: The operator got a training course in Sana'a
and has some experiene with private pumps,
Th-̂  total amount of pumpins hours is 8 and filling the reservoir takes
'.i hours.
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It is not clear yet how the operation of the scheme will be organised.
They hope that they will save YR 4000 per aonth for big repairs.

Inside the house: In general the houses looked clean. Almost all houses
have a big steel watertank with a tap at the bottom.
Ho vegetable gardens were seen, only a few trees that don't need
watering anymore. Some women mentioned that they have no health
facilities in the village and people are dying on the way to the
hospital in Dhamar.

Sanitation: Almost all houses have either a baladih or pour-flush
toilet. Some houses have a pit. Vastewater is thrown in the toilet or
in the street.
At present the wastewater problems are small, but they will be bigger
when the water scheme becomes operational. The houses are built close
together and there is money enough to invest in wastewater producing
items like flush toilets, bathrooms and washing machines.
There are no toilets at the school.

Problems: Big internal problems.
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ADRA'AH, Water Supply Project 14.

This big village <300 houses, 3095 inhabitants) is located 5 kilometers
south of the road Dhamar-Rada near Sannaban. The distance to Dhamar is
25 kilometrs, 40 minutes driving. The village is wealthy and has
primary and seconcary schools and a health unit. Besides Adra'ah are
five subvillages: Abalah, Ar Rakh, Al Kharabah, Ar Rukbah and Ad
Dayyah. There are 125 'earthquake houses1 of which approximately 25 are
inhabited. The main village lies at the bottom of a steep rock at the
junction of two wadi's.

Water: In the eastern wadi is a spring with a good yield (1.5 1/sec) at
a distance of 200 meter of the village. The villagers constructed a
reservoir (15 m;i>) with 5 taps. Many ladies are washing clothes near
this reservoir and there are very dirty wastewater pools around. More
upstream in the wadi, 10 minutes from the village, is a dam and the
ladies go there for the washing of clothes and blankets. The people
mentioned another spring (without reservoir) and a dam in the western
wadi. Private boreholes near the village give salty water which is used
for washing and drinking.
Same villages of the Joar project (DPP2-9) mentioned the springs of
Adra'ah as alternative watersource when their waterscheme was not
working. The distance to these villages is 3-4 hours walking.

Vaterscheme: The village drilled a borehole with a depth of 110 m. A
pump test carried out in 1986 showed a good yield. In February 1988 the
project wanted to install the pump but the steel well cap was removed.
The well was filled up with stones to a depth of 53 meter and there was
no water anymore. In October 1988 the village repaired the well to a
depth of 103 m. For this the almost completed pumphouse was destroyed.
A second pumptest carried out in March 1989 indicated a good yield of
8.6 1/sec. The vertical pump with diesel engine was installed by the
project in July 1989.
In October 1987 a contractor started the construction of a reinforced
concrete reservoir (150 m^ ), a pumphouse and 10 public fountains. This
contractor didn't complete the job and another contractor took over in
August 1989. He completed the reservoir, reconstructed the pumphouse
and laid the pipes. The scheme was completed and handed over in January
1990.

Contribution: Drilling the well (YR 250.000).

Benef its: The public fountains were never connected to the scheme. The
villagers don't want them because they will create dirty places like
the place around the existing reservoir. They started to make housecon-
nections with standard watermeters (type: Bosco & Co, Italy). There is
a special administrator who arranges the houseconnectlons. After 1
month, 45 houses (15%) are connected to the scheme and every day, 1 or
2 new connections are made. The average costs of a houseconnection are
YR 1600 per house (YR 700 pipes (30 a>, YR 200 watermeter. YS 700
watertank). The quality of the houseconnections is very good. People
who can not afford a houseconiiection are not allowed to use the scheme.
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These families continue to collect the water from the springs by
donkeys. Mainly the houses close to the distribution system made a
houseconnection. The people in the houses further away think that the
government is responsible for the extra pipes needed.
The price of water is YR 6/m3 and there is almost continuous supply.
The estimated waterconsumption is 25 liter/capita/day.

Organisation: The initiative for the scheme was taken by one of the
villagers who went to the LCCD. The owner of the scheme is the village
which elected a water committee of 15 persons for a period of 2 years.
Five of them are responsible for the administration and they are
controlled every six months by the other 10 members of the committee.
The pump operator and the administrator will be the only members with a
salary. This committee issued 30 rules for the use of the water scheme.
Examples are that it is not allowed to make houseconnections without
permission of the administrator and that it is allowed to use the water
for small gardens near the houses,
There will be a special water office in one of the new built houses.

Operation and maintenance: The operator pumps every day 2 hours and
keeps the reservoir always filled with water. Filling the reservoir
takes 7 hours. Total amount of pumphours is 50.
The pumpoperator got a training course (24 days) in Sana'a and has a
good idea about the maintenance of the pump.
The administrator gives special bills at the end of the month. This
month he collected YR 1000. According to his information only 2 of the
45 connected houses can not pay for the water. Their houseconnections
are paid by others.
The scheme is working only for one month and the water committee has
still to decide upon the salaries for the operator and administrator.
So far all connected houses paid YR 100 for diesel and oil.
Repairs of the scheme should be paid from the savings.

Inside the houses: The houses and streets are clean. Many houses made a
closed system including a metal watertank. Some houses have a garden
which is watered with water from the spring.

iSanltation: Some houses have a poyr-flush toilet with drainage pipes to
outside the village. Most houses in the village are scattered and the
wastewater problems sre not so big. Some houses made soakaway pits.

Problems: The scheme is working good.
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DHI SABIL, Dnaaar Health Project 43.

The village with 496 inhabitants is located 15 kilometer southwest of
Hammam Ali, 1.5 hours driving from Dhamar (55 km). There is a primary
school for girls and boys and a health unit with a male and female
primary health care worker. The living standard is average, but it
struck that there were several handicapped people in the village. The
village lies at the northside of a mountain ridge overlooking the wadi
of Hammam Ali.
The waterscheme is not functioning because the spring gives only a very
small amount of water.

Vater: Ten minutes walking east of the village are two springs 50
meters from each other. Twenty years ago the springs were big and the
water reached the wadi 500 meter down. The springs belong to people
from another village and in the beginning they refused the water to be
pumped up to the village reservoir.
The most western spring provided the water for the waterscheme, but
according to the information of the villagers the yield of this spring
depends strongly on the rains. It Is normal that this spring is almost
dry for 3-4 months a year. In March 1990 the yield was estimated to be
2 1/minute only. The spring is inside a cave (with a door) where the
water comes out of a crack in the rock. ffowadays the women take the
water from inside the cave, but at the time the scheme was operational
the door of the cave was locked and the water could not be reached,
The other spring gives a more constant yield of some liters per minute.
The water is collected in an underground, covered bassin with only a
small opening <40 * 30 cm) for keeping the water clean. Water can be
taken from there with a small container, but a Jerrycan or bucket can
not enter this bassin. The excess water, if any, goes to some fields
with alfalfa. Children spent a lot of time with filling the jerrycans
with the small containers.
Despite the scarcity of water, fights and conflicts were not reported.
There is no water available for irrigation.
When the yield of the springs is realy low (3-4 times a year) the women
go to the wadi for collecting water and washing clothes (2 hours
walking). Vater is also brought by car for YR 200/m3

Vaterscheme: The construction of the scheme started in September 1987.
The project improved the situation around the spring and constructed a
concrete cistern for storage of water nearby. A boosterpump was
installed to pump the water from this cistern to the masonry village
reservoir (6 m 3). The scheme was completed In December 1987, An
additional line to the health unit was made in February 1988.

Contribution: no contributions.

Benefits: The scheme was working for more than one year. Six months ago
some pipes broke down in a period with heavy rains. The yield of the
spring was very low and the villagers felt it not worth to repair the
pipes. Like before they fetch water straight from the springs. At the
moment there are no benefits from the scheme,
Vhen the scheme was operational the water use increased and fights near
th>? taps occured.
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The project constructed 7 public taps straight to the reservoir. Four
of them are still in good condition. Hobody made a houseconnection. The
price of the water was YR 10 per house.
The present waterconsumption can be estimated as 12 1/capita/day, not
including washing of clothes.

Organisation: The initiative for the scheme was taken by the primary
health care worker. At present the village is the owner and there is
still an operator who never got a salary.

Operation and maintenance: The scheme is out of order and the
information is not clear anymore.

Inside the houses: The houses looked acceptable clean. Water is stored
in small containers without a tap or in Jerry cans.
Washing of the clothes is done a little distance away from the spring.
There are no gardens in the village.
The women didn't know a lot about health and hygiene. The female
primary health care worker finished her training 6 months ago but she
only works in the unit.

Sanitation: Most houses have a place for washing and urine. Some houses
constructed pipes for drainage of wastewater. Wastewater was not seen
in the village.
There are many cows and a lot of cow dung in the village.

Problems: The low yield of the spring. The problem of the waterrights
seemed to be solved now.
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DHAFAR and AL GALEH, Rural Water Projects 6 and 7.

Dhafar is a small poor village (50 houses, 275 inhabitants) located 12
kilometers southeast of Yarlm. Dhamar is 1 hour, 42 kilometers. In the
past Dhafar was very important as capital of an old kingdom. The
village is located at the top of a mountain overlooking the plain
around Yarlm. There is a primary school, but for health services the
people have to go to Yarim or Kitab, 25 minutes driving.
Al Galeh is located at the bottom of the same mountain, is wealthier
and has 55 houses with 400 inhabitants.

There is no special relation between the villages and Al Galeh asked
for a connection when the construction of the scheme started. The
connection was made but Al Galeh didn't get water because Dhafar asked
YR 50 000 as a contribution to the acquisition costs of the scheme
(food, qat etc.). This resulted In internal problems in Al Galeh
because the village got only a 1.5 " line with 1 public fountain <2
taps) for 55 houses. The objections of Al Galeh are understandable
because the village has to spent a lot of money for a proper
distribution system. The people of Al Galeh paid already Y 25 000 to
their aqil for this, but they don't want to pay more.

Water: Around Dhafar are many cisterns at a distance 10 minutes walking
from the village. Nowadays they are used far washing clothes and
blankets, for cattle and cleaning. The water of the scheme is mainly
used for drinking and personal hygiene.

Vaterschenie: The government drilled a borehole with a depth of 250
meter a good yield of 4.4 1/sec and water of good quality. A contractor
constructed a reservoir t25 m-*>, a pumphouse, a pumping main and a
distribution system with public fountains. The scheme was completed
with the installation of an deepwell pump with a 57 KVA generator in
Kay 19&9. The scheme was handed over to the village in January 1990.

no.

Benefits: The project made 6 public fountains with 24 taps of which 13
t54%) are still functioning. The construction of the taps is not nice
and the provisions for the drainage of wastewater are not sufficient.
There are dirty pools with wastewater under and around them. The
maximum distance from the houses to the taps is 200 meters.
Houseconnectlons are not made because the people don't have money . One
person started and ma.de a pipe from a public tap to halfway his house.
The price o± the water is YR 20 per house per month and there is only
twice a month supply.
Five houses (10*; are not able to pay for the water.
The estimated waterconsumption is 12 liter per capita per day.

Qr^anisat^grii. The initiative for the scheme was taken by the chairman
of the council for antiquities who went to the ministry of electricity
and weter. The owner oi the scheme is the village and the operator is
responsible for the whole scheme.
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Operation and maintenance: The operator pumps every 2 weeks 6 hours
with an open distribution system. The total amount of pumping hours is
135, what means 12 hours per month for a period of 11 months.
The operator has some experience with diesel cars and got an additional
training course in Sana1a. The pumphouse is very clean.
The operator collects every month YR 900. The expenditures are YR 275
for diesel, YR 100 for oil, YR 25 for filters and YR 500 for salary.
There are no savings.
Money for big repairs will be collected from the villagers.

Inside the houses; The houses looked reasonably clean. Every two weeks
the water is brought with hoses to the tanks. Water is scoped out from
the top of the tank or with a tap. Some families have only a small tank
because they can not afford a bigger one. For all families, especially
the ones with a small tank, the supply is not adequate and they still
fetch water from the cisterns for the cattle and cleaning. All women
want houseconnections so they will not spill so much water and
subsequently have enough water in the village. For making dungcakes
they use wastewater and water from a cistern near the mosque.
There was only one garden which belongs to the sjeich and which is
watered with a truck.

Sanitation: Only few houses compose of a toilet and most people go to
places outside the village. There was no wastewater near the houses,
only the spilling near the taps is evident.

Problems:
Al Galeh is not connected.
The organisation of the scheme is very weak and it can be expected
that the scheme will not be sustainable for a long time.
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SHAEAFAH, Rural Water Project 9.

Sharafah (596 inhabitants, 68 houses) is located 25 kilometers south of
Dhamar, 2 kilometers from the asphalt road Dhamar-Yarim, The driving
time to Dhamar is 25 minutes. The village is rich and there is a
primary school. For health services the people go to Dhamar or Yarim.
The village lies at the top of a small mountain with a steep canyon
south of it. The scheme functions for 1 week.

Water: Around the village, 15 minutes walking, are* three private
boreholes. These are mainly used for irrigation but the owners
constructed also some pipes to the village. The tanks near the houses
were filled with plastic hoses for YR 100 per m*. Some people brought
free water with donkeys straight from the borehole. Almost all people
use the project scheme for all domestic purposes except washing of
blankets which is mostly done at the private boreholes.

Vaterscherae: The government drilled a borehole with a total depth of
>7£ meter and a yield of 5.S 1/sec. The project started the
construction of a watersupply scheme with village participation in
August 1969. The project supplied the vertical pump with diesel engine,
the pipes and steel & cement for the masonry reservoir (50 m-:1) and the
puirphouse. The scheme was completed in December 1989 and handed over to I i.j[ ,-
the village in February 1690. I ,/"i'->L,

Contribution: Labour, local materials, transport, housing. The "v

participation of the villagers was average and there were some minor
problems. The villagers themselves have a positive feeling about the
participation and it was not too heavy for them. According to their
information all people participated or hired labourers from the
viilage.

Health education: Two months after j:_h.e, construction of the scheme
started health education meetings with the women" were organized. At
the "beginning the interest was rather low, but later on the women
became very enthousiatic. Subjects discussed were the importance of
clean drinking water, diarrhoea (ORS). worms, flies and wastewater.
During our visit, the women made several remarks about the health /
education and they want to make adaptations according to the given |
advices. It is still too early to see any,real improvement.

There are no public taps. Almost all houses (94%) made a
houseconnection with Italian waterraeters. Four houses are not connected*.
due to personal circumstances. Every houseowner paid for his own
houseconnection (circa YR 1000 without tank), but the construction was &/
mainly done by one of the villagers. The quality of the fy of
houseconnections is very good and many houses have a closed system with \ "*
a tap at the bottom of the watertank (2 m') and sometimes taps inside (J &/
the Douse, One house_jias even a shower.

Th'2 price o"f the water is not yet known. There is almost alwavs water
in the reservoir.
The waterconsumption can not be calculated but is estimated as 15 literj y
VK'.: capita per day from former water use-;""
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Organisation: Somebody from the village who lives in Sana's took the
initiative for the scheme. The owner is the village and there is an
operator with a salary of YR 500 per month.

Operation and maintenance: The operator pumps every four days 3 hours.
Total amount of pumping hours is 16 (9-3-1990).
The operator has some experience with private engines and there is no
need or interest far an additional training course. The project sent a
mechanical engineer to give the operator some training.
The expenditures for diesel, oil etc are not known yet.

Inside the houses: Some houses looked clean while others were dirty.
The water is stored in tanks outside the houses. All tanks have a tap
and few families made taps inside the house.

Sanitation: There is a lot of waste, shit and dung inside the village.
Most houses have a baladih toilet. Wastewater is generally drained next
to the houses, but some houseowners made a drainage pipe from the
bathroom to the garden or a place away from the houses. There are no
soakaway pits.

Clothes are mainly washed near the houses and the wastewater is thrown
in the streets. Vastewater is also used for making dungcakes.

Problems: no
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BAYT AS SHAKY, Rural Water Project 10.

This small village with 300 inhabitants is located 2? kilometers south
of Dhanar, 2 kilometers from the asphalt road Dhamar-Yarim. The driving
time to Dhamar is 30 minutes. The village is poor, there is no school
and the people go to Yarim for health services. The village is situated
at the bottom of a big rock. There is little agriculture but the people
have a lot of sheep. Families who left the village for Yarim because of
the lack of water return now. The scheme functions just for(5Mays. The
information from men and women about the scheme is not univocal.

Water: Three hunderd meter from the village £10 iftinutes walking) is a
contaminated spring which is st,ill used for cattle. Another spring at 2
km from the village (30 minutes')" ,. is used for washing blankets. The
water of the scheme is used for all domestic purposes.

Vaterscheme: The village drilled a borehole with a total depth of 140
meter and a yield of 6.25 1/sec. Three other boreholes were dry and the
village spent in total YR 245.000. The project started the construction
of a watersupply scheme with village participation in June 1989. The
project supplied the vertical pump with diesel engine, the pipes and
steel and cement for the masonry reservoir <25 m3) and the pumphouse.
The scheme was completed in December 1989 and handed over to the
village in February 1990.

Contribution: Borehole, labour. local materials and housing. The
village participation was very good and the villagers themselves have a
positive idea about the fact that they worked together for the scheme.

Health education: During the construction of the scheme the village
was visited (X2̂ tjL.mes. Discussions with the women about diarrhoea, ORS,
hygiene, wastewater', food intake after recovery, worms, bottle milk and
houseconnections were attended by a group of 25 women. In general the
woaien were enthusiastic and attentive. __
During our visit, the women know about the
meetings, but don't practice it much.

topics discussed in thej-a.

Benefits: There are no public taps. Ail houses made houseconnections
with wetermeters. type Bosco & co, Italy. The houseconnections are made
on an individual basis and the quality is good.
The villagers constructed a cattle trough near the reservoir, This
trough is used, but too big and the sheep are standing inside for
drinking the water in one of the corners.
The price of the water is YR 10 per m-\ The people paid YR 20 per house
for buying the first diesel and oil. There is almost always water in
th<i reservoir and the distribution system is every day open for 2
hours. The ladies say that there is only once a week watery
The waterconsumption can not be calculated yet.

Organisation: The mandub lobbied in the ministry in Sana1a for a
watersupply scheme. The owner oi the scheme is the village and there is
an operator. His salarv is net fixed vet.
There are no bills and onlv general rules tor the use of the scheme.

[f

H.
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Operation and maintenance: The operator pumps every other day 3.5
hours. Total amount of pumping hours is only 8 <4-3-1990>.
The operator has some experience with private engines and got an
additional training course In Sana'a.
The expenditures for diesel, oil etc are not known yet.
Four poor families are not paying for the water.
The operator complained that the head of the pump becomes too hot.

Inside the houses; Host houses are clean, while some others are dirty.
Water is stored in tanks next to the houses and in additional Jerry
cans. The tanks have taps at the bottom. A lot of water is spilled
because the taps are leaking and the children play with the taps.
Clothes are washed near the houses.
Many houses have a garden which are watered with the water from the
scheme,

Sanitation: Most houses have a baladih toilet with the drainage of
wastewater in the streets next to the houses. Approximately 10 houses
haven't a toilet.
The project constructed 2 toilets at the mosque and 1 public toilet for
women on a central place in the village. They are not used because the
soakaways are not completed. The village would contribute to the
construction by the excavation of the soakaways while the project would
make the reinforced concrete covers. The project neglected to make a

/ good contract with the villagers. They choose the most easy way of
'\j excavation and brought a big shovel instead of the necessary digging by

hand. The result is two big holes 8 m long. 2 m wide and 3 m deep. The
Cl> construction of the covers is now very expensive and more difficult

because it will be necessary to make an extra lining of concrete
blocks.

Problems: The Deople complain that the t>unrohead becomes too hot.
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AS ZOVAB, Rural Water Project 11.

This rich village (S40 inhabitants) is located 12 kilometers northwest "\
of Rada', 1 hour driving from Dhamar <65 km). The village has a primary \
and secondary (3) school for boys and girls. A health unit is under \
construction and female health workers are in training in Rada'. The \
village lies at tn>5 northern ease oi the big Rada' plain near the end 1
of the old lava flows iron Jabal Isbil. The SRVSD waterscheme functions
just for two months.

Vater: In the past water was stored in waterholes excavated in the lava
flows 10 minutes north of the village. Up till some years ago the
village had a waterscheme, but the borehole dried up and the water
became very sandy. The water was only used for washing the clothes and
water the animals. Vater for human consumption was collected from 3
private boreholes with good yields, 15 minutes walking from the
village.

Vaterscheme: Twelve years ago the village got YR 120 000 from the
government for a waxersupply scheme. The village drilled a borehole,
installed a diesel pump and constructed a small reservoir beside it.
The borehole was near to the village <10 minutes walking) and the
ladies went there to letch water with donkeys. The waterlevel in the
borehole dropped and a try to deepen it failed. The village drilled
another borehole nearby but there was not enough water. The villagers
decided to go back to the first borehole and with 6 hours a day careful
pumping it was possible to get enough water. The amount of water in the
borehole decreased further and the government drilled a new borehole on
the other side of the road.

The Ministry supplied a vertical pump with diesel engine and
temporarily (10 months) the water was pumped to a small metal tank. In
September 1989 the project started the construction of the other parts
of the scheme with village participation. The project supplied the
pipes and steel and cement for the pumphouse. The elevated reinforced
concrete reservoir <50 m;) was constructed by a contractor. The scheme
was completed in January 1990. The official handing over to the village
was in March 1990.

Contribution: Labour, local materials, transport, housing and some
galvanized steel pipes <.22 pieces of 2"). The cooperation of the
village was in general good. Only at the end there were some minor
problems. The village saved money from the old water scheme and was
able to hire the labourers from Rada.

Health education: This village had been one of the concentration
villages of the women section of the RIRDP. When the construction of
the water supply scheme started the Dhamar project took over. The ;V
village has been visited 7 times together with the two future female
primary health care workers. Discussions were held about worms,
diarrhoea <ORS), hygiene, food intake after recovery and wastewater.
The interest of the women was good, but due to strict family rules it
was not possible to gather them all in one house.

Benefits: The old scheme had public taps fixed to the reservoir. The
people paid YR 5 per bead per month and YR 2 per sheep per year. After
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12 years the savings of this scheme were YR 70 000. This money was used
to pay the contribution for the new scheme and to pay the running costs
of the SKVSD scheme so far. There is still YR 10 000 left.
The new scheme doesn't have public taps and all houses (105) made a
houseconnection. Several families did not install a watermeter yet.
The houseconnections are made on an individual basis. Far away houses
get support from the village box. but the watermeter and 1 or 2 Dipes
are always, rcir the houseowner.
The price oi the water is not yet decided. There is almost always water
The estimated waterconsumption is 30 liter per capita per day.

Organisation: One of the villagers took the initiative for the scheme.
The scheme is owned by the village and the operator is responsible for
the pump and the pumping main. His salary is YE 800 per month. The
scheme is controlled by a committee with the representatives of the
seven families as members. One of them is the cashier. There is a
complicated registration svstem with all kinds of bills and papers. The
responsible person for filling is mentioned between brackets.
1. a yearly record per house (operator);
2. a monthly waterbill to the houseovmer <cashier>;
3. a monthly receipt to the houseowner (cashier);
4. a yearly record per house (cashier);
5. a monthly record with the persons who paid (cashier);
6. paymentorders from the scheme committee to the cashier for buying

diesel etc, should be signed by all seven members!;
?, a cash book with earnings and expenditures of the scheme (cashier):
8. a receipt when somebody buys water straight from the well (cashier);

example: contractor of the road has to pay YR 25 for a big truck,
9. special tickets with fines for people who harm the scheme (cashier);
10.official paper for letters concerning the scheme.

Operation and maintenance: The operator pumps every day 2 hours.
Filling the reservoir takes 4 hours. Total amount of pumping hours is
45c. this means 1.5 hours per day during 10 months.
The operator has followed the training course in Sana'a.
The operator mentioned that he used to pump more often when the old
svstera with public taps was used. The reason is that more water was
wasted during filling and transport of the water.
The cashier is responsible for the collection of the money, but up till
now there is no money collected. Diesel etc is bought from the village
box. The monthly expenditures are YR 4S0 for diesel, YR 115 for oil.
YR 100 ior filters etc. and YE 800 for salary.

j_ns_ide Jt_he_,_hpusesj.. The houses are all clean. Some houses have a tank
for the storage of water while others have only a tap inside the house.
Clothes are washed near the houses and the wastewater is thrown out-
side. Onlv tew houses have a garden which is watered with clean water.

Sanitation: Only few houses have a toilet but all houses do have a
place for personal hygiene. The wastewater problems in the village are
limited. The village is acceptable clean.
Outside the village is a special place tor burning garbage.

Problems: no.
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BAII KOYALL&D, Integrated Water Project 2, Sanitation Projects 22,23,24

27, 26, 39.

Bani Huwallad is a very cooperative village with 600 inhabitants at a
distance 45 kilometers west of Dhamar (2 hours driving). The village
has a primary and secondary (3 years) school and a health unit. The
wealth of the village is medium. The village is located at the top of a
mountain. *
After the construction of the watersupply scheme, the health education
continued and the project started with a sanitation programme. First of
all the project constructed toilets at the mosques, the school and the
health unit. There came also a request for public toilets for women and
after a thorough study the project constructed two of them. The need
for toilets was big but the distance acceptable for public women
toilets was small. The necessary amount of public toilets for women was
rather big and during the discussions with the villagers it became
clear that the villagers were willing to contribute for private
toilets. The project was also interested because it was a good chance
to gain experience with a private latrine programme In a very
cooperative village. A proposal was made in which the houseowner would
be responsible for the excavation of the pit and the construction of
the toilet rooms, while the project would support with materials. See
below for more details. This programme became very popular and nowadays
almost all houses have a very nice toilet in- or outside the house.

Water: The village owns a spring in a small wadl, 2.5 kilometers, 40
minutes walking north from the village. The villagers constructed a
spring cover and a filter and the yield of the spring is 0.3 1/sec. In
periods with enough water, the water of the spring is also sold for
Irrigation. The money is used for the waterscheme. Eight years ago the
villagers made a gravity line from the spring to the village and the
women collected the water from two places with public taps. These very
dirty places are now away because the villagers committed themselves to
clean the places after completion of the water scheme.
There is another spring, 10 minutes walking from the village and this
one is still used for washing clothes and blankets. This spring is
contaminated and not suitable for drinking water.
The water of the scheme is used for all domestic purposes.

Vaterscheme; For a long period the village was included in programmes
for watersupply schemes of Oxfam and Transcentury. This resulted in
financial support by Oxfam, which was not able" "to give technical
support. The SRVSD got Involved and in March 1988 the project started
the construction of the waterscheme with village participation. The
scheme consists of the existing gravity line (1") from the spring to
a reservoir near the village <25 m3,1909 m>. Attached to this reservoir
Is a boosterpump which pumps the water to a village reservoir on a high
location <25 m3, 1980 m). A distribution system brings the water to the
village. The project supplied pipes, the pump, cement and steel. A part
of the materials was financed by Oxfam. The scheme was completed in
August 1988 after five months work.
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Health—education: The village was visited 8 times for health education
sessions with the women. The number of women attending the discussions
was 12-25, depending on the amount of work in the fields. One lady from
the village was made responsible for the organisation of the meetings

•"-fe>/|and she was very good in translating the messages to a level understood
HI by the village women. During the sessions subjects like causes and
transmission of diseases, diarrhoea, bilharzia and eye and skin
infections were discussed. Later on sanitation related topics like use
and reuse of water and the dangers of faeces were mentioned. This
resulted in a request for toilets. The construction of the toilets was
accompanied by sessions about the proper use of the toilets. After 6
and 12 months two evaluation visits have been made.
The health education sessions were very much appreciated by both men
and women and a group of six women was almost always present.
There was no female primary health careworker In the village but It was
no problem that the male primary health care worker attended the
meetings with the women. In the near future this problem will be solved
because the lady who organized the sessions in the village is nowadays
on a training for female primary health care workers. She is respected
very much in the village and she can play an important role in the
follow-up of the project activities.

Contribution: Labour, local materials, transport, housing. From the
preparation onwards the population has been very much Involved. During
the implementation the participation has been excellent. The villagers
themselves think that their participation Is good because the work Is
for their own benefit and it makes them feel responsible for the
scheme. They started also other activities like Improvement of the
school and the health unit.

Benefits: There are no public taps and 70 houses (97%) made a house-
connection with aw atermeter. The quality of the houseconnections is
good and almost all houses have a closed system to avoid contamination.
Up till now the water has been free. The reading of the water meter was
taken only once, two months ago. The price of the water will be YR
S/m31. The estimated waterconsumption is 22 liter per capita per day.
A benefit for the women is that they are not suffering anymore from
pains in the shoulders from carrying water on the head.

Organisation: The mandub, Abdul Latief, took the initiative for the
scheme. The village is the owner and an elected villager together with
the operator are responsible for the scheme.
There is a rule that the water of the scheme _isonly for drinking.

Operation and maintenance: Every 2 days the operator pumps 2.5 hours.
The operator has experience with pumps from South-Yemen and there is no
need for additional training.
There is no money collected, but the operator spends every month YR 600
for dlesel, YR 110 for oil and YR 20 for grease and filters. A small
amount of this money became available from selling water for irrigation
purposes. This year there was enough rain and no water was sold. Up
till now the running costs are paid by a few persons who seem to have
made a special arrangement with the village in order to pay off old
debts.
Only 2 houses (3%) are not connected: the old lady takes water from the
toilets for women. Nobody is paying for the water,
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Inside the houses: The houses and the vilage looked fairly clean which
Is a big difference with the last visit one year ago, Several families
constructed a garden which are mainly watered with clean water.
Sometimes wastewater is used for growing trees. In general there was no
wastewater in the vilage.

Sanitation: The project constructed toilets at several places:
- 5 toilets at the school - 1 for teachers: squatting plate damaged;

- 3 for boys: 1 blocked, 2 acceptable;
- 1 for girls: dirty.

The guard of the school is responsible for the weekly cleaning of the
toilets by the students. He felt embarrassed when we complained about

1 the dirty toilets. There is no money for brushes and soap.
The plastering of the walls get loose at the bottom of the walls.

- 2 public toilets for ladles: used, clean, water available.
One lady is responsible for regular cleaning.

- 4 toilets at the mosque: used, clean, water available.
- 2 toilets at the mosque: used, clean, water available.
- 2 toilets at the mosque: used, clean, water available.
The toilets at the mosques are cleaned by anyone who passes.

Construction of private toilets:

The construction of public toilets resulted in a request for the
construction of private toilets. The project made a proposal for a
pilot scheme for the construction of pour-flush toilets with a
soakaway. A houseowner could choose if he wants a toilet In- or outside
the house.
For each toilet the project would supply the following materials:
- squatting plate;
- 1 TSP tyles;
- 1 piece of plywood for shettering (roof and soakaway); ^7^
- 15 bags of cement <5 bags if the toilet is inside); Q.., J> 0*
- steel for the top slab of the soakaway and toilet roof; ~^ . '̂
- window and door; of* v

v **
- tap, valve, shower head with fittings; ^ \ / /
- 6 m galvanized steel pipe 0.5"; &•, ^
- paint for inside; "/" - fl
- PVC pipe, 4" as much as needed. '""•%/
The houseowner would be responsible for: / c
- the excavation of the soakaway (1.5 * 1,5 * 3 meter);
- the supply of the other materials;
- the construction of the toilet and the top slab of the soakaway.

The response to this proposal was very good and ((46, houses constructed a
very nice toiletroom. Due to circumstances (money, family problems)
seven houses couldn't participate and they want to be included now.
All toilets are constructed by a contractor from the village who works
for the villagers at a daily rate. Part of the work was done by himself
and he employed people from the village for building, pipe fitting and
pipe laying. The quality of the work is very good and in many cases the
toilets are nicely adapted to the given space and circumstances.
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The average costs of a toilet room outside are approximately YE 20 000.
The toilets are not all completed and the SRVSD expenditures are not
known yet. The excavation of the soakaways was sometimes difficult
because on many places the underground consists of hardrock. The costs

.-of-the soakaway are between YE 4000 and YR 6000, with an average of YR
v. 5000. -teoae houses nade a the soakaway deeper than 3 meters, but aost of

the-not. Some families nade the soakaway together.
The places for the soakaways were selected by the villagers. Vhen
possible, the soakaways were made on own land, but the villagers were
cooperative with giving the land to others.
Only few houses connected also the kitchen to the soakaway.

Problems: no.

|> ^ - : 3'•->.•.-,...
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itedAL KASHAA'HIDA, Integrated Water Project 3, Sanitation projects 25 ft 26

Al Mashaa'hida is an'^jzlatywith seven small villages 5 kilometers north
of Hamman All. Dhamar is 45 kilometers or 1.5 hour driving. Total
number of inhabitants is 1025. The villages have a primary school and a
health unit. Some villages have electricity and the wealth is average.
The villages are located at a high plateau almost completely surrounded
by deep wadi's.
In March 1990 the scheme was not functioning for two weeks due to
problems about paying.

Vater: There is no shallow water on the plateau and in the past the
women and children brought water with donkeys from springs In the
wadi's. Such a trip took four hours. Every 4 or 5 days a watercar
brought water for cleaning purposesTor YR 150 per m3. One village used
water from a big cistern 5 minutes from the village.
The water of the scheme is used for all domestic purposes. It is
forbidden to use the water for gardens.

Vaterscheme: The ministry of Public Vorks drilled a borehole with a
depth of 290 meter and a yield of good water of 4,7 1/sec, The first
part of the scheme was constructed without village participation. A
contractor constructed a pumphouse, a pumping main and a reinforced
concrete reservoir (100 m3) in the end of 1987. The second part, a
distribution system, was constructed with village participation. The
project installed an electrical deepwell pump with a 65 KVA generator
and the scheme became operational on 16/11/1988.

Health education: The implementation of this scheme was accompanied by
a very intensive health education programmme. Four village were visited
for 3 to 7 consecutive weeks while the education in the other villages
was given by the local birth attendant. Involvement of a nurse and
midwife of the health centre in Hammam All was less successful and they
only Joined once. After 6 months (21 sessions) the scheme was
operational and all main topics about health were covered. In each
village the start was always a little bit difficult, but the other
weeks groups of 10-20 very enthouslastlc women attended. Especially/,
demonstrations of handwashing and walks through the villages with Jokes /
about unhealthy things and practices were very useful. <
After completion of the scheme the village was choosen for a try out
for the cooperation between the Dhamar Rural Health Project/Health
Office Dhamar and the SRVSD. From October till February health
education was given according to a scheme with assistance of all levels
of HOD/DHEP. In March 1990 the project evaluated the effects of this
health education. The results are difficult to assess and differ
considerably between the villages. One main result is that the 3
primary health care workers are motivated and capable to give advices
about hygiene and health. It is a fact that the villages were much
cleaner and the people were jnore aware about the hygiene problems. The t
people made pipes for the discharge of wastewater and despite the water
project, the amount of the wastewater in the villages is less than
before. Some houses started the construction of toilets.

Contribution: Labour, housing, food, transport. The participation of
the villagers was satisfactory.
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Benefits: There are no public fountains and all houses (200) made good
houseconnections without watermeters.
The price of the water is YR 10/head/month. Each village has one day of
the week water in order to prevent spoiling of water. This is not
always enough, but then water is taken from other villagers or even
other villages. Sharing water seems to be easy.
The estimated waterconsumption is 28 liter per capita per day.
One main benefit is that the women have more time for the family and
housekeeping, The women feel better, have less headache and started to
make gardens and baskets. The children have tine to go to school and
have less diarrhoea. In general the women are very pleased with the
scheme.

Organisation: One of the villagers (Mohammed Mohammed Al Jabri) went
for years to the ministry in Sana's for a water supply scheme. Although
he lives in Sana'a, he is now mentioned as the general manager of the
scheme. The owner of the scheme is the village and there are an
operator and a cashier. There is a committee for financial control with
27 members: the general manager, the operator, the cashier and 24 heads
of family. There is a document with scheme rules. An example is that
somebody who breaks a pipe has to pay Yfi 5000 and a cow.

Operation and maintenance: The scheme started well, but Is at the
moment in a critical position. The main reason is that the lack of
watermeters gives problems between the villages which will result in a
complete breakdown of the scheme.
From the start seven families (70 persons) refused to pay for the water
because they say that they didn't get a new 'earthquake house1. This
problem was not solved and from January 1990 on all people refused to
pay. There was some money saved and the operator could continue pumping
up till 10th of March. After that day he didn't do anything anymore.
The only solution for these problems is installation of watermeters and
a strict application of the paying rules.
The operator pumped every day 4 hours. Total amount of hours pumped is
1&27 and this means an average of 3.8 hours a day. Filling the
reservoir takes 12 hours.
The operator got a training course (24 days) In Sana'a and has a good
idea about the maintenance of the pump. The pumphouse Is kept very
clean.
The cashier collected every month approximately YR 9500. The
expenditures are YR 2000 for diesel, YR 300 for oil, YR 200 for filters
etc. The salary of the operator is YR 3000, the cashier gets YR 700.
Each month there should be a saving of YR 3300. Most of this money is
used for keeping the system the last months running.
The amount of people who were not paying was 70 <7%).

Inside the houses: Due to lack of time not all villages were visited.
There are big differences between them and especially in Al Harajim the
village and children were very dirty.
The houses have two tanks: one for drinking water and another one for
cattle and washing. Prior to refilling the drinking water tank It is
emptied in the other tank and cleaned. In some houses the drinking
water tank is placed on the roof with taps in the kitchen or bathroom.
Washing of clothes Is done near the houses. Several families have a
small garden which are mainly watered with the wastewater from washing
clothes. It Is forbidden to use water from the scheme for gardens,
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nevertheless it Is done. This gives problems because everybody pays the
sane anount of money and gardenowners use considerably more water.

Sanitation: The villages are small and there are no big wastewater
problems. Some houses have special provisions for safe disposal of the
wastewater. Several other people have plans to construct so,
Xost houses have a toilet for washing and urine only. For defaecating
the people go outside.
The project constructed 3 toilets, 2 soakaways and 4 public taps at the
school. The toilets are used and are kept acceptable clean. From the
four public taps, 3 are taken away. The last one is used.
The project made also 2 toilets at the other side of the road near the
health unit. They were locked and it seems that they are occasionaly
used.

Problems: financial problems because there are no watermeters.
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VATHAI, Integrated Vater Project 4, Sanitation Projects 29,30,31,32.

Vathan is an uzlat with several snail villages at a distance 50
kilometers (2.5 hours) west of Dhanar. The estimated total population
is 3297. Vathan-mountaln has 332 houses (5 villages) and is located 600
aeters above the wadl's around. The main villages besides Vathan are Al
Xishraq and Al Lakhana. The wealth is average.
Vathan-wadi has 139 houses and is located 100 meters above Vadi Hurdah.
The two main villages in Vathan-wadi are As Salfah and Suq al Ithnayn.
Vathan-wadi has many poor families.
The two wells of the water scheme are located in Vadi Hurdah.
There are primary and secondary schools and a health unit. In Vathan-
mountain are telephone and electricity.
There are many new 'earthquake houses' built by the Netherlands
government. Most of them are used.

Vater: In the past people from Vathan-aountaln took drinking water from
a shallow well, 1 hour walking (400 meter down). There are also
cisterns in the villages and this water is still used for washing
clothes and blankets. Vater was also brought by car for YR 120/nP.
People who can not afford a houseconnection (34%) still depend on thel î  ̂
shallow well or take water from neighbours. _-_i
In Vathan-wadi 86% of the families can not pay for the water from the
scheme and still use the water from a spring which is carried through
pipes to the middle of the village.
The water of the scheme is expensive and mainly used for drinking,
cooking and personal hygiene.
Vater of borehole 1 is also sold for drinking and irrigation <YR
10/car). Borehole 2 gives water with a 'soapy' taste and for this
reason it is mainly used for Irrigation.

Vaterscheme: In 1981 the governor of Dhamar made a request to the
president of the YAR for a watersupply scheme for Vathan. In the same
year, a Yemeni mission studied the area and made a proposal to drill a
borehole near the old shallow well. A Dutch team visited the area in
1984 and proposed to dig a well in Vadi Al Jawr. This land is owned by
another uzlat and digging this well would have resulted in big
conflicts. In 1985 the SRVSD received a request from the Dhamar Aided
Selfhelp Reconstruction Project (DASR) for a water supply scheme for
Vathan, The problem was that there were no good watersources available.
Despite this, Karch 1987 an agreement for the construction of a scheme
was made between the village, SRVSD and the DASR-project. The village
and the DASR-project would be responsible for the supply of a good
watersource and the construction of pumphouses, reservoirs, public
fountains and distribution lines. SRVSD would be responsible for
testing the wells, installation of the pumps and construction of the
pumping main. Mid 1987 two boreholes were drilled in the wadi southeast
of the village. A pumptest carried out on one of the wells in August
1987 showed a good yield of 6 1/sec. It was the purpose to test the
other well also but this was impossible because the village installed
already a pump. The scheme is based on both wells with deepwell pumps
in the wadi. The water is first pumped to a reservoir (20 m-1) near one
of the wells from where the water is pumped with a booster pump to a
reservoir (60 m̂ 1) halfway the mountain, A second boosterpump pumps the
water to the village reservoir (100 m*) on top of the mountain. The
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reservoir halfway is also used for the supply of water to Vathan-wadi.
In September 1987 the construction of the raiser main started. With the
installation of the pumps in December 1988, the SRVSD-part of the
scheme was in fact completed. The villagers built the reservoirs and
pumphouses but there was no money available anymore for the
construction of a distribution system. The village requested the SRVSD
again for assistance and the SRVSD agreed to complete the scheme with
village participation. The scheme became operational in April 1969.

Health educattion: The village was visited twice, but a follow-up was
not given anymore.

Contribution: The villagers constructed the pumphouses and reservoirs.
They also provide labour, transport and housing for the work at the
distribution system. The participation of the people in Vathan-mountain
has been excellent. The work in Vathan-wadi was often delayed because
there were not enough labourers available.

Benefits: There are no public taps and the people made houseconnections
with standard watermeters (Kent) supplied by the sjeich. The sjeich
bought 450 watermeters from the JfVSA for YR 250 each. People have to
pay a guarantee of YR 750, so a meter costs YR 1000. The price of a
houeseconnection varies with the distance to the main distribution line
but is average YR 3000 per house, including a tank, The quality of the
houseconnections is good.
The price of the water is YR 25 per m3" with an additional YR 10 per
house per month per house for maintainance and quarantee. There is
almost continuous supply of water.
In Vathan-mountain 220 houses (66%) made a houseconnection. In Vathan-
wadi only 19 <14%). Total percentage of connected houses is 51%. Due to
the price of a connection and the additional YR 10 per house per month,
some houses share a connection, so the amount of people using the
scheme is higher.
The estimated waterconsumption is 15 1/cap/day.
In Vathan-mountain all women mentioned the fact that they are not so
tired anymore. Nevertheless they have little time to rest because they
have to work in the fields, look after the children, cattle etc.

Organisation: The sjeich took the initiative for the scheme and his
requests were strongly supported by the DASR-project. The owner of the
scheme is the Uzlat Vathan, while the responsibility is with the
sjeich. He employes two pumpoperators and a cashier. The financial
affairs are controlled every 6 months by a committee of 5 elected
village representatives. These people are also the representatives of
the Uzlat Vathan in the LCCD of Magreb Ans. There are rules: it is not
allowed to grow qat with water from the scheme; small gardens and
building are allowed,

Operation and maintenance: There are two boreholes in the wadi:
On borehole 1 the village installed a vertical pump with diesel engine.
Vater from this well is also sold to cars. The total amount of pumping
hours of this pump is 2591 what means an average of 2.5 hours per day
during 32 months.
On borehole 2 the project installed an electric deepwe11pump with a 89
KVA generator. This generator is also for the boosterpump and is only
started when it is necessary to start the boosterpump. Total amount of
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running hours of the generator is 870 what means an average of 3 hours
per day during ten months.
The boosterstation halfway was not visited and the total amount of
pumphours is not known. The top reservoir is filled in 6 hours. The
consumption in the village is 25 nP per day so this means maximum 2
hours pumping per day. Vhen Vathan-mountain needs water, the people
shout to the operators down to start pumping.
The operator down didn't get any training and don't have experience
with pumps. He showed interest for an additional training course. This
operator lives near the pumphouse and his salary is given in kind
(water for irrigation). The need for a training for the operator in
Vathan-middle is not known. His salary is YR 2500 per month.
The cashier is responsible for reading the meters and collecting the
money bimonthly. His salary is YR 2000 per month. The cashier collects
approximately YR 19000 per month for 714 m3 water and he hands the
money over to the sjeich. The expenditures of the scheme are;
- 4800 liter diesel (24 barrels) = YR 11 000

85 liter oil <17 gallons) = YR 1 700
- salary operator down in kind
- salary operator middle = YR 2 500
- salary cashier/ meterreader = YR 2 000

Total = YR 17 200

There are no savings. Vhen the village has big repairs they will ask f (f
the government for additional money. \
From the 239 connections, 231 people (97%) pay. Some houses near the
house of the sjeich don't have a watermeter.

Inside the houses: In both villages the houses did not look clean.
Vathan-wadi: Most houses without a houseconnection have small tanks
inside where the water is scooped out from the top. Some houses don1t
have a tank and use jerry cans for storing the water from the spring.
The few houseconnections that are present are made well with a closed
system. These families have bigger tanks (0.5-1 up). Washing of clothes
is done near the houses.
Vathan-mountain: Almost all families have tanks which are mainly
situated outside. The water is carried with jerrycans inside the houses
and is stored in a small tank in the kitchen and/or bathroom. Some
closed systems exist or are under construction. Washing is often done
near the houses and near the cisterns.

Sanitation:
In Vathan-wadi only few houses have a toilet and wastewater goes to the
street.
In Vathan-mountain many houses don't have a toilet. The wastewater goes
to soakaway pits, is thrown down from a high cliff of drains into the
street.
The project constructed toilets at four places:
- 8 toilets and 8 taps at the mosque in Vathan-mountain:

* closed, only open at praying times?, no water in soakaways.
* very dirty, because there is no water.
* cleaning is the responsibility of the mosque guard.
* watermeter: 35 m* used in total (washing and toilets); water
paid from income of the mosque (zakhah).
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- 4 toilets at the school in Vathan-nountain (370 boys, 100 girls):
* 1 for girls, 3 for boys.
* always closed, never used.
* boys go to the toilets in the main nosque.

- 4 toilets at the school in Vathan-wadi: 1 for teachers: used, clean.
3 for boys: 1 used, clean,
no girls at the school.

* The students are responsible for the weekly cleaning.
* Teachers gave some education about the use of the toilets.

- 4 toilets at the mosque in Vathan-wadi:
* closed, only open at prayer times. Reason: children would
destroy the toilets. Another reason could be that it is not
allowed to take free water from there.

* acceptable clean.

Problems: The price of the houseconnections and the water is high and
many houses, especially in Vathan-wadi can not afford it.
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lA'AXAH, Integrated Water Project 5B, Sanitation Project 36.

This very snail village (90 inhabitants) is located 45 kilometers west
of Dhamar <2 hours driving). A school and health unit are in Bani
Kuwallad, 20 minutes walking. The wealth of the village is medium. The
village is located at the other side of the small valley which borders
Bani Muwallad and Al Saifer.

Vater: The villagers own a spring with a yield of 10 liter per minute,
10 minutes walking down from the village. The entrance to the spring is
locked and it is not possible to take water straight from the spring.
Irrigation is only allowed when there is enough water. There are no
other watersources. Animals are watered near the houses.

Vaterscheme: In September 1988 the project started the construction of
the scheme with village participation. The project supplied the pipes,
a small booster-pump.and cement and steel for the masonry reservoir
(15 BP>. The construction was completed in December 1988. In a later
stage the project assisted in the construction of a good pumphouse. In o
March 1.989 the boosterpump was out of order because of carelessness of ' •'
the villagers and the project, installed a new one.

Health education: The village was visited 5 times for health education.
The sessions were visited by 10 women, including a traditional birth
attendant who also joined several sessions in Bani Muwallad. Topics
discussed were" the causes and transmission routes of illnesses, the
danger of waste and wastewater and the need for toilets. This resulted
in a request for toilets and after thorough discussions it was decided
to. built 2 public toilets: 1 for men and 1 for women. At the time the
toilets were nearly completed a follow-up visit was paid in order to
stress tthe importance of cleaning the toilets. As described below the
results.are very good and the toilets are in an excellent condition.

Contribution; Labour. local materials, transport and housing. The
village participation, was good and the villagers have a positive idea
about the fact that they participated in the construction of their own
waterscheme.

Benefits: There are four public taps fixed straight to the reservoir.
They are all in good condition and the wastewater is drained to the
cistern .near the masque. The distance from the houses to the public
taps is maximum 100 meters. There are no houseconnections. The
villagers tried to use the place under the taps as a cattle trough, but
the cattle made the place around the taps realy dirty.
People have to pay according to the daily use of the water: the price
of a daily use of 20 liter is YR 5 per month. So daily 100 liters is YE
25,f.*nln general a house pays 20-50 YR per house per month. The price of
the water can be recalculated as YR 8/n3. There is always water in the
reservoir.
The estimated waterconsumption is 17 liter per capita per dav.

Organisation: The operator asked for the scheme. The village is the
owner and the operator is responsible for everything.
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Operation and maintenance: The operator pumps every day 1,5 hours.
Total amount of pumping hours is not known.
The operator got a short instruction when the pump was installed. The
pump is very small and there is no need for additional training.
Per three months the operator collects YS 900. His monthly expenditures
are YS 180 for diesel and YR 50 for oil. His salary should be YR 300
but up till now he didn't receive anything. Everybody Is allowed to use
the water, 2 families <17%) don't pay.

Inside the houses: The houses looked acceptable clean but there were
many flies around. Although the village is still dirty the situation
has much improved since the last visit one year ago.
Most women keep the water in jerrycans in which they collect the water
and have no special storage tanks inside the houses.

Sanitation: There are no toilets in the bouses and prior to the public
toilets most people went to a place at the backside of the houses.
The project constructed two public toilets. The one for the men Is
situated in the mosque yard; the one for the women is near the
reservoir. The toilets are used and kept very clean. Every group is
responsible for cleaning the own toilet and in every toilet there is a
brush and wiper from the project for cleaning. The women toilet is also
used, for taking a shower and the washing of clothes. Some women don't
use the toilets they said it was too far whereas they have to go to the
reservoir anyway too collect the water. These women want another toilet
at the other side of the village.

Problems: no.

The villagers asked for houseconnections. This Is not possible because
the reservoir is on a low place. During the preconstruction talks the
project suggested an higher location of the reservoir, but this place
was rejected by the villagers.

^

1... o
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AL SAIFEB, Integrated Water Project 5A.

This small village <315 inhabitants) is located 45 kilometers west of
Dhamar (2 hours driving). A school and health unit are in Bani
Muwallad, 10 minutes walking. The wealth of the village is medium.

Vater: There is a spring 15 minutes walking north from the village. The
spring is owned by most of the villagers and the water is also used for
irrigation. Although the spring is open, the situation is acceptable.
In the dry season the spring is sometimes dry and the people take water
from Bani Muwallad. The scheme is used for all domestic purposes,

Vaterscheme: In September 1988 the project started the construction of
the waterscheme with village participation. The project supplied the
pipes and cement and steel for the masonry reservoir (20 m 3 ) . The
reservoir is filled by gravity so a pump is not necessary. The
construction of the scheme was completed in December 1988.

Health education: Before the construction of the water scheme the
village was visited 4 times. The request for health education came from
the men in imitation of the sessions in nearby Bani Muwallad because in
the dry season the women use the water from BM. The sessions were
attended by 6-10 very interested women and subjects like causes and/
transmission of illnesses, hygiene and reuse of wastewater were
discussed. It was during these sessions that the women requested for a | ^L. f)
water scheme, simultaneous with the men. (

Contribution: Labour, local materials, transport, housing. The village
has a positive idea about the fact that they participated.

Benefits: There are no public taps and all houses made houseconnec-
tions without watermeters. The houseconnections we saw were good but it
was not enough to get a general impression.
The pipe from the spring to the reservoir has an automatic closing
valve and there is always water in the reservoir. There are 3 groups of
houses and every day the distribution line to each group is open for 15 /
minutes. The reason for this is to avoid waste of water by children, ŝfc
The water is free, but there is a proposal to collect YR 5 per house
per month. The estimated consumption is 16 liter per head per day.

Organisation: The mandub took the initiative for the scheme. The
village is the owner and the mandub is responsible for everything.

Operation and maintenance: money for repairs is collected.

Inside the houses: Due to lack of time only two houses were visited.
These houses looked reasonable clean, There is enough water the whole
year through now. Water is stored in tanks outside and scooped out from
the top. Washing of clothes is done near the houses.

Sanitation: The people asked for private toilets like Bani Muwallad.
The project refused because in the dry season the vield of the spring
is too small. i

Problems: not anymore. In the past problems about the waterrights.
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AL KIQDAiAH, Integrated Water Project 7, Sanitation Projects 33 & 34.

This snail village (26 houses, 260 inhabitants) is located 10
kilometers north-east of Yarim and can be reached from the asphalt road
Dhamar-Yarim. The distance to Dhamar is 35 kilometers, 45 minutes
driving.^" The village has a primary school for boys (78) and a girl.
Many villagers are working in Saudi Arabia and the village is .Healthy.
The village lies at a big rock overlooking a wadi to the north. For
health services the people go to Yarim or Mars.

Water:- £n the past most of the water camk from a spring, half an hour
walking north-west of the village. Nowadays the ladles go there for
5fi^.hli^Ui^a»k^ts_..,and carpets. Sometimes the people got also water from
private boreholes in tfiiwadi, 30 minutes north of the village. Some
families'bought drinking water from watercars for YR 110/m3.
The waterscheme is now the only source for drinking water and the
people use tie scheme also for washing of clothes.

Vaterscheme: The village drilled a borehole with a total depth of 120
"meter and a yield of-5 1/sec- The costs of the well were YR 105.000.
The project started the. construction of the scheme with village
participation in December 1988. The project supplied steel and cement
for the inasonry reservoir <25 m 3 ) , the pipes and the submersible
electric-, pump and 40 KVA generator. The pumphouse was built by a
contractor. Another steel reservoir <4 m 3) is located above the old
village. —
On request of the women the project made an extra tap with metal
storage rtank for watering cattle near the pumphouse. This facility is
well maintained and used. . .
The scheme was handed over to the village in April 19&9. _̂

Contributions: Borehole, labour, local materials, food and housing. The
participation of the villagers was excellent. However the people were
not skilled labourers- and it took some time to train them to construct n
a water-project. The villagers themselves have a good feeling about the /'*'
village participation and after completion of the waterpraject tti
people continued with an improvement of the mosque. i - <,<-

Health education: During all phases of the scheme implementation health
education has been given to the women and schoolchildren. In total 12
meetings; with the women and 4 at the school. Subjects discussed were
ilnesses, washing of hands, ORS and diarrhoea. Also subjects more
directly related to the. waterproject like watertanks, toilets,
houseconjiections and watermeters were discussed. The interest and
cooperation of the women was very good.
As a result of the health education visits, ARA started with promoting
forestry nurseries and Risabah development project started with a
programnme for home-gardens. The programme of ARA continued, while
Risabah^stopped due to internal problems. _

Benefits: There are no public fountains. All houses <2&)\ made
houseconnections with big metal water storage tanks (2 m^> at their own
costs.^'fiS 15o1ise9--basf,e.,.,_ instal led the prescribed"""standard watermeter

A.

(type: KeTit, YR 300). The other louses don't need a meter because it is
accepted that they are not able to pay for the water. The quality of
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the hausecannections is very good.
i The price of the water is YS 50 per house per month with an additional
YR 10 per m? used. There is almost continuous supply of water.
The estimated waterconsumption is 20 liter per capita per day.

Organisation: One of the villagers went several years to the ministry
in Sana'a for a water supply scheme. The owner of the scheme is the
village which appointed an operator and administrator. Both don't have
a salary. The operator is responsible for the whole scheme. Many
villagers are involved in the financial control of the scheme. There is
a registration book and the cashier has special bills.

Operation and maintenance: Every week the operator pumps 2-2.5 hours.
Pumping takes place preferably an Saturday. Filling the reservoir takes
2 hours. Total amount of hours pumped is 134. This means 3 hours per
week during 10 months.
The pumpoperator doesn't have any experience with other pumps, He
doesn't have interest in a training course because he is illiterate and
will depart soon to Saudi Arabia. Before there was a candidate for a
training course far pump care takers in Sana'a, but the candidate
didn't show up. The villagers have already a new pumpoperator in mind.
The administrator is responsible for the collection of the money every
one or two months, Three of the 28 houses are not able to pay the
water. The total amount of money collected is YR 2500/month, The
expenditures per month are only YR 140 for diesel and YR 130 for oil,

operator doesn't have a salary and the savings are big.

Inside the houses: The houses look clean and in the village is only a
small amount of waste present. Water is stored in metal tanks <2 m3)
and water is taken out with a tap, Few families don't have a tank and
store the water in jerry-cans. Clothes are washed near the houses and
-the wastewater is JJsed for making dung cake£.
Few gardens are ̂ resenT wnTcT'afe "watered~with clean water from the
scheme.

Sanitation: Most houses have a baladih toilet with the drainage next to
the houses. There are no wastewater pools inside the village. Domestic
wastewater is often brought to the backside of the houses.
The project constructed 4 toilets, a soakaway and a washing place with
8 taps at the mosque. The toilets are used and are kept acceptable
clean, The main problem is that the people don't use enough water for
flushing.
The project made 4 toilets at the school. At the moment they are not
used at all because the teachers expects problems with cleaning. In the
past there was another teacher who asked for the toilets and he
organised the cleaning in a proper way.

Problems; There are no problems. The scheme functions very nice and the
operation and maintenance go smoothly.
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IAGEABIT AL AIAB, Integrated Water Project 8, San. Projects 16,17,21.

Magrabit al Anab consists of 10 snail villages 25 kilometers north of
Medinat as Sharq, 4 hours driving from Dhamar (115 km). The villages
are scattered at the bottom part of a steep mountain overlooking the
wadi to the north. On a central place between the villages are a
primary school and a health unit. The road to the villages is bad and
in general the people are poor. Total number of inhabitants is 1130.
In March 1990 most systems were functioning.

Vater: There are five springs. The water is used for both irrigation
and domestic purposes. The distance from the villages to the springs is
in general 15 to 20 minutes walking. The yields of the springs are
0.5-2.6 1/sec.

Vaterscheme: The project started with the construction of 7 small
masonry reservoirs (6 and 15 nP> with public taps by contractors in
1986 and 1987. The local population was supposed to participate in the
projects by the supply and construction of the pipes from the springs
to the reservoirs. A good estimate of these village costs was never
made but based on the price level of 1988 the villagers have to pay YS
267,347 or 65% of the total construction costs. It is clear that the
people were not able or ready to pay such a contribution. Another
problem is that the springs are often not owned by the villagers.
After an internal evaluation the project decided to complete the
systems as an integrated water project. The project supplied the pipes
and a small pump. The village contributed labour, local materials,
transport and housing, This way of participation was more successful
and the schemes were completed in March 1989.

Contribution: labour, local materials, transport, food and housing. The
partcipation was in general good, except one village (Varkah) which
didn't cooperate at all.

Health education: During the construction of the project 6 health
education lessons has been given to women from the villages which were
gathered in a course for local birth attendants. The female primary
health care worker of the villages has also a good understanding about
hygiene and the level of the sessions was rather high. Most villages
were visited to stress the Importance of the sessions and to stimulate
the local birth attendants to continue health education in their
villages.

Benefits: On several places the project constructed reservoirs and
metal tanks with public taps, maximum 200 meters from the houses.
The five springs will be discussed separately:

i. Ain al Mizan: villages: Mahal al Dehni (100 inhabitants)
Al Matar (40 inhabitants)

The spring is owned by other people and the villagers don't have
any right on the water. There are two masonry reservoirs (6 m-s)
and a metal tank (Al Matar). The system functions and there is
always water. The water is free.
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2. Ain al Halfat:
The spring is owned by 150 people. Every owner has the water from
the spring for certain hours and when he likes he fills a reser-
voir. People who have no share in the spring can buy the water
from a springowner for YR 10/w3, There are two masonry reservoirs
<15 m;a>) and three metal tanks. The reservoir near the school is
filled by gravity. From there it is pumped with a small punp to
the reservoir in Bait Al Hutair.
The villages connected to this spring are:
- Akmat Gazi (100 inhabitants, health unit): functioning.
* Bait al Hutair <200 inhabitants): functioning.
This village is higher than the spring and the water is pumped
up from the reservoir near the school. Price of the water is
YR 10/m=\

- Ahthyl <&0 inhabitants), not functioning anymore. There are pro-
blems with the owners of the spring.

3. Ain al Kariel?:
This spring is owned by the villagers. The system is not working
because the pipe broke down two months ago. The men are soldiers
and they are not in the village to repair the system. There are no
masonry reservoirs, only 4 metal tanks. The villages are:
- Juluba (250 inhabitants),
- Bayt Kuhani:(60 inhabitants).

4. Ain al Qud: villages: As Surm (150 inhabitants)
Al Qud (100 inhabitants)

The spring is owned everyday by another family who is responsible
to fill the two masonry reservoirs (15 nr). There is always water.
One reservoir has 3 taps and the water is free.

5. Ain al Varkh: village: Al Varkh (50 inhabitants)
This village was not visited. According to information from the
office, this village was not cooperative and the scheme was never
completed. Near the spring is a masonry reservoir (6 m 3).

Organisation: The initiative for the schemes was taken by one of the
villagers. The users of the springs are often not the owners and this
makes the organisation of the schemes very weak. Despite that 690
people (61%) are using the facilities of the schemes.

Operation and maintenance: The waterrights are the most important
factor. Only one village (Bait Al Hutair) depend© on a small pump. The
operator of this pump pumps 4 times a week 3 hours. He collects every
month 10 or 20 YR from each house, in total YR 200. This money Is all
spent for diesel and oil. He doesn't have a salary. The price of the
water in this village is YR 10/nr. Money for repairing the systems is
collected from the people involved.

Inside the houses and sanitation:
- Mahal al Dehni and Al Matar: Most houses are clean although the vil-
lages itself are dirty. The water is stored mainly in the open Jars
in which the women fetch the water. There are no gardens.

- Akmat Gazi and Bait al Hutair: The houses are clean. Most families
have a tank which they fill with a hose from the main line (one
connection point in each village). Only families that can't afford a
tank don't use the scheme and collect the water straight from the
spring. Clothes are washed near the spring. A few houses have a
garden.
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- Al Qud: water is brought in buckets and Jerry cans to the village
which is located above the reservoir. Clothes are washed near the
houses and the wastewater is thrown in the streets. The village was
not visited due to lack of time,

- Juluba: This system is not working. The women collect now water from
the spring, 20 minutes walking. The clothes are also washed there.
The village looked clean.

Sanitation:
- Mahal al Dehni and Al Matar: Only few houses have a toilet, but they
have all a place for personal hygiene. Vastewater is drained away
from the village with plastic pipes. There was no wastewater inside
the village,

- Akmat Gazi and Bait al Hutair: Most houses have a toilet for urine
and personal hygiene, Wastewater is drained outside the village with
pipes. In the village was a lot of animal dung and flies were
everywhere,

In February 19S? the project constructed dry toilets at the school(3)
and the health unit<2>. The quality of the building was below standards
and in September 19SS all toilets were improved. The system is still
dry but the people don't like the toilets because it is impossible to
clean themselves properly, although the toilets are now connected to
the waterscheme.
The toilets at the school are not used. One is used for washing clothes
while in the others the taps are broken down. The villagers have the
wish to change them to a pour-flush system because there is now water
in the village.

Problems: The organisation of the systems is weak.
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BAII FALLAB, Integrated Vater Project 11, Sanitation Project 38.

Bani Fallah consists of two villages <A1 Kishwar and Kahallah) at a
distance 55 kilometers (2,5 hours driving) northeast of Dhanar. The
village has a primary school for girls (6) and boys (67) and the living
standard is medium. Total number of inhabitants is 600. The villages
are located on the highest places of a plateau surrounded by steep
wadis. The people go to Bani Badda for health services. The waterscheme
is functioning well for 8 months.

Vater: The situation of the village was very bad. The people used to
take water from cisterns at a walking distance 5 minutes from the
village. In the dry season (6 months) the cisterns were empty and the
ladies have to go to Bayt Abu Atif or Bani Badda. There are seven
boreholes and a spring in Bani Badda and going there takes 2 hours one
way.
The scheme is used for drinking and washing of clothes and blankets.
The cisterns are only used for drinking of cattle. There are no
gardens.

Vaterscheme: The government drilled a borehole with a depth of 343
meter and a yield of 3.8 1/sec. In March 1989 the project started the
construction of the waterscheme with village participation. The project
supplied pipes, pump, cement and steel. The scheme consist of a
borehole, an electric pump with 60 KVA generator, a pumping main, a
round masonry reservoir <50 m;3) and a distribution system, The
construction time was only four months and the scheme was handed over
to the village in July 1989,

Contribution: Labour, local materials, food and housing. The parti-
cipation and cooperation of the villagers was one of the outstanding
ones. The main reason was that the village was in a big need of water.
Every person paid cash YR 260 without the houseconnectlon.

Health education.' Both villages were weekly visited 8 times. Only a
small group of ladies was attending the meetings, mainly because the
health educator didn't push the ladies in a way they are used to.

Benefits: All houses (55) made houseconnections with watermeters, type
Bosco & co, Italy. The houseconnections are made on an individual
basis. The quality of the houseconnections is good. Everybody is
connected and paying.
The distribution lines to both villages are always open and both
villages get the same level of service.
The price of the water is since this month YR 20/ma (before YR 15) and
there is always water in the reservoir./™\
The estimated waterconsumption is only (10jliter per capita per day.

Organisation: The initiative for the scheme was taken by a villager who
went to the ministry in Sana'a. The owner is the village and there is
an operator who is responsible for the whole scheme. The operator has a
salary of YR 2000 per month and he keeps records in a book. There are
some general rules.



VILLAGES 41

Operation and maintenance: Two times a week the operator pumps three
hours. Total amount of pumping hours is 161 what means an average of 5
hours per week during eight months.
The operator got short instructions when the pump was installed. He was
supposed to attend a training course of 3 weeks in Sana'a but he didn't
show up. He is still very much interested in such a course. There were
no problems with the pump sofar.
The* operator collected last month YR 2700. The expenditures are YR 600
for diesel, YR 250 for oil, YR 100 for filter etc and YR 2000 for
salary. Due to the rather high salary of the operator and the low
consumption of the water ,the amount of money collected is low and the
price of the water had to be increased from YR 15 to YR 20 per m*.
The total consumption over the last six months was 977 m3.

Inside the houses: The houses and village are not very clean. The women
are all very pleased with the scheme.
All houses have a tank outside with a tap over it. Most tanks have a
tap to take the water out. Washing of clothes is done at a little
distance to avoid the wastewater next to the houses as a result of the
health education sessions. There are no gardens.

Sanitation: The wastewater problems are small because the houses are
far from each other and the consumption of water is very low.
Only few houses have a toilet, but all houses have a place for personal
hygiene.
The project constructed 3 toilets ( 1 for teachers, 1 for boys and 1
for girls) and a soakaway at the school. The toilets were locked and
not used. The project gave instruction how to use the toilets, but the
people are still afraid that they will get dirty because of misuse by
the children. The project constructed also three taps outside which are
used.

Problems: no.



VILLAGES 42

BAJI ZAYDAI, Integrated Water Project 12, Sanitation Project 40.

This village (800 inhabitants, 60 houses) is located 57 kilometers (2.5
hours driving) northeast of Dhamar. The village has a primary school
for boys (100) and girls (5) and the living standard is medium to poor.
The village consists of seven groups of houses which are all located at
small hills at both sides of the main wadi, There are four main
families. The people go to Bani Badda for health services.
The waterscheme is functioning for 2 months.

Vater: In the past water was taken from a shallow well at least 20
minutes walking from the village. This place is still used for drinking
and washing of clothes. In one (poor) village water from a cistern is
used for washing clothes, for the cattle and the garden. The water from
the scheme is used for drinking and washing clothes, while big items
like carpets and blankets are washed with water from the shallow well
and small dams in the wadi. In general the clothes are washed near the
house.

Vaterscheme: The government drilled a well with a depth of 213 meter
and a yield of 4.5 1/sec. The project started the construction of a
water supply scheme with village participation in May 1989. The project
supplied the pipes, the pump, steel and cement. The scheme consists of
a borehole with submersible electric pump and 40 KVA generator, a
pumphouse, a pumping main, a round masonry reservoir (50 m3) and a
distribution system. The scheme was handed over in January 1990.

Contribution; Labour, local materials, food and housing.
The village participation was not good and the work stopped a few
times.

Health education: During the work one village has been visited for 5
consecutive weeks with a girl from Zarajah. Her father didn't allow her
to go anymore and due to the lack of another person and the workload of
the health educator, the health education visits were stopped. At first
the women were not interested, but after the second visit about 8 women
attended the sessions about hygiene, diarrhoea, waterstorage, wateruse,
waterreuse and wastewater.

Benefits: 50 houses (63%) have a houseconnection with a watermeter. The
operator (also mandub) fixes the pipes and the watermeters, while the
pipes are bought individually. Hew connections are made daily. Thirty
houses are not connected yet because they don't have the money for the
watermeter and a tank for the storage of water. Seven houses (9%) with
poor people will be connected without watermeters and will not pay.
The quality of the houseconnections is fair. Some 'houseconnections'
are very small (50 cm pipe, watermeter and tap) due to a lack of money.
People who can not afford a meter are not allowed to use the scheme,
The operator has a special tap without a watermeter near his house
which gives water for the mosque, his fields and others. How much is
not known.

The price of the water is YR 10/mL> and there is almost always water in
the reservoir. There is a circulation system so that each village has
every 2 or 3 days water. Families with only a small tank have to
collect additional vater from other sources.
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The estimated waterconsumptlon is 30 liter per capita per day.

Organisation; The initiative for the scheme was taken by the sjeich who
asked at least three years for a borehole in Sana1a. The owner of the
scheme is the village and the nandub is the operator who is responsible
for the pump and the pipes. The salary of the operator is YR 2000 per
month. There are no special rules for the use of the water. The
operator has a list with people and doesn't give bills.

Operation and maintenance: The operator pumps every other day 2 hours.
Filling the reservoir takes 2.5 hours. Total amount of pumping hours is
110.
The operator got a training course <24 days) in Sana*a and there is no
need for additional training.
The operator collects every month YE 3500. He spents YR 675 for diesel,
YR 500 for oil, YR 150 for filters etc and YR 2000 for salary. The
savings are not known yet,

Inside the houses: Host houses are clean and the villages looked
reasonable clean. The metal tanks are filled with a tap above the tank
or a hose in case of a very small ' houseconnection1. The water is taken
out with a tap or from the top. All houses have a separate tank or
stone bottle for the storage of drinking water.
Several houses made a small garden with wastewater or water from the
cistern. Two women made these gardens in respons to the health
education sessions.

Sanitation: The houses are scattered and the problems with wastewater
are small. Most houses have a bathroom for washing only. Few houses
have a toilet. Wastewater is drained next to the houses or with a pipe
a small distance away.
The project constructed 4 toilets <3 for boys and 1 for girls) and a
soakaway at the school. The toilets are used but not very clean. The
teachers admitted that they are responsible for the cleaning and that
the project gave instruction about the use of the toilets. The teachers
complained that there were no taps outside and that the boys make the
toilets dirty when they want to drink water after playing football. The
lid of the soakaway was also away and the general interest seems to be
low.

Problems: The main problem is that only 63% of the houses is connected
and that there are connections without watermeters.
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WATERSUPPLY SCHEMES SHNSD

nr Pr.code

1 DRP 01
2 DRP 02
3 DRP 03
4 DRP 04
5 DRP 05
6 DSP 06
7 DS? 07
t I*P 08
9 DRP 09
10 DF.P 10
11 DRP 11
12 DRP 12
13 !i?? 01
24 DP? 06
15 DPP 10
16 DPP 13
17 DPP 14

TIP 01
TI? 02
T;P 03

If. tiS? 03
it KS? 05
20 "WSP 06
2: *SP 07
22 KSP 08
2? WS? 09
24 KS? 10
2r m- 11
26 WSP 12
27 r:'f 15
26 K£? 14

KS? 16
2? Mi? 43
SO KW? 06
Si JtfP 09
32 P.WP 10
3c RVP 11

S»P 31
34 ;'«Y «
3: I*P 03
36 jW? 04
5? ]WP 05
3E- ik'F 05
39 I tip 07
40 In 08
i] IwF 11
i;. J *t it

Project naie

Al Husul
Dafinah
Al Mayfa'ah
Saia/Sufara
Sin al Banna
Oarf Isbil
Ai Hajar
Ar Rhawq
Ai Garrar
Jawf al Nukabah
Kanaka al Masud
Kawr
Al Hihal
Joar
Jebal al Ma'al
Al Azan
As Shaqqab
Al Hajjaylah
Mahal as Sadr
Dyer al Harad
Ai Ha.ialah
Al Karu.i
Sastah
Al Hasoon
Hanud
Bidashy
Basr.ar
Mangaaa
Ar Kaba'ah
Al Mithal
Adra'ah
As Sud3h
Dhi Sari:
Dbafsr
Sharata
Sayt- as Shasy
h 2-uva'c
Asabeh
Ear: Huwallad
Ai Kashaa'hida
Wathan
Al Saifer
Ka aiah
Ai Hiqdahah
Hafrabi: ai Anab
Sari Jaliah
Bani Zaydan

"U2-. C-*". ̂"V.,,,,..,

PROJECT DHAHAS

Official naie

Al Husul
Dafinah
Al Mayfa'ah
Sanah/Sufarah
Sin al Banna
Hayd Isbil
Ai Hajar
Ar Rawq
Al Qarar
Javf an Nuqaba
Hanaht Ahl Masud
Mawir
Al Bijhal
hv'ir
Jaba. al Hal
Azz3.n
Ash Sfaaqb

Al Hijiah
Al Jiaruj
Wasitah
Ai Hasoon
Hanid
Baddash
Bishar
Hanqadhah
Ar Rab'ah
A] Mithal
Asra'ah

Dh; Sabil

Ash Sharafah
Bayt ash Shaoy
A: Z«wab

Ban: Huwaiiad
Al Mashahidhah
Wathen
Al Saifer
Na'aaah
Al Miqdahah
Jui'ubah
Al (iisnwar
Bani Zaydan

District

Ans
Ans
Ans
Ans
Ans
ADS
Ans
Gaifah
Qaifah
Qaifab
Qaifab
Al Arsh
Ans
Ans
Ans
Al Arsh
Ans
6a; il
Qanavis
Qanavis
Ai Hada
An?
Ai Hada
Ai Hada
Ans
Al Hada
Al Hada
Ans
Ans
Al Hada
Ans
Anran
Dawran
As Saddah
Ans
Yarim
Qaifah

Maghreb Ans
Davran
Kaghreb Ans
Haghreb Ans
Haghreb Ans
Yarii
Jabal as Sharq
Al Hada
Al Hada

Province

Dhacar
Dbanar
Dhacar
Dhaiar
Dhaiar
Dhaoar
Phaoar
Al Bayda
Al Bayda
Ai Bayda
Al Bayda
Al Bayda
Dhanar
Dhanar
Dhanar
Al Bayda
Dhaaar
Hodeidah
Hodeidah
Hodeidah
Dhaiar
Dharar
Dhasar
Dhamar
Dhanar
Dhaear
Dhaiar
Dhasar
Dhaasr
lihaEar
Dhacar
Sana'a
Dhanar
I be
DhaBsr
Ibb
Al Bayda
Ta::
Dhaaar
Dhacar
Dhanar
Dhamar
DhoEar
Ibb
Dhacar
Dhacar
Dhacar

Coordinates
North

16128
16052
15990
16015
15932
16093
16146
16044
16040
16152
159&5
15885
15939
15866
15B?3
15920
15860

16425
36030
16365
16361
16014
16214
16201
16176
16001
16:77
15916

16175

158?7
15858
16028

16001
16230
15973
36001
16005
15830
16364
16396
16370

East

4475
4249
4515
4440
4451
4622
4545
4916
4890
4962
4778
4720
4521
4507
4460
4738
4436

4483
4585
4228
4245
4396
4384
4449
4348
4223
4483
4565

4013

432e
4387
4809

4054
4070
4010
4060
4062
4412
3866
4508
4555

Annex A



Annex B

VILLAGES IN GENERAL

Village
Naie

Phase I 1 Al Husul
2 Dafinah
3 Al Hayfa'ah
4 Saia/Sufara
5 Sin al Banna
6 Jarf Isbil
7 Al Hajar
8 Ar Rhawq
9 Al Garrar
10 Jawf al Hukabah
11 Kanaka al Masud
12 Hawr

Phase II 13 Al Hihal
14 Joar
15 Jebal al Ha'al
16 Al Azan
17 As Shaqqab
18 Al Hajalah
19 Al Haruj
20 Hastah
21 Al Hasoon
22 Hanud
23 Bidashy
24 Bashar
25 Hangada
26 Ar Raba'ah
27 Al Hithal
28 Adra'ah
29 Dhi Sabil
30 Dhafar

Phase III 31 Sharafa
32 Bayt as Shaiy
33 As Zuvab
34 Bani Muwallad
35 Al Hashaa'hida
36 Nathan lountain

Nathan wadi
37 Al Saifer
38 Na'aoah
39 Al Migdahah
40 Hagrabit al Anab
41 Bani Fa 11ah
42 Bani Zaydan

lo. of
villages

1
1
1
2
1
1
1
1
1
1
1
1

1
8
3
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1

1
1
1
1
7
5
2
1
1
1
10
2
1

Inhabi-
tants

784
977
550
850
244
1959
894
350
200
100

3000
3000

347
1750
1550
2331
1215
355
856
900
1120
1326
738
720

2713
899
1744
3095
496
675

596
300
840
600
1025
2324
973
315
90
280

1130
600
BOO

Schools
pria. sec(t)

i

<

t 3
t
t
»
t

* 3
t
-
-
-
t

t 3

» 3
t

t 3
* 3

•
X

i 6
X
X
X
X
X
k 6
* 6

•

3
3
-
6
-

•

-

-

Health
unit

no
no
no
no
no
no
no
no
no
no
no
yes

no
yes
yes
no
no
no
yes
no
yes
no
no
no
yes
no
no
yes
yes
no

no
no
no
yes
yes
yes
no
no
no
no
yes
no
no

Health

rich
rich
rich
•ediui
•ediui
lediui
•ediui
•ediui
•ediui

^poor
rich
rich

•ediui
•ediui

^ poor
rich
•ediui
lediui
•ediui
•ediui
lediun
rich
lediun
rich
•ediui
rich
rich
rich
lediui

"'poor

rich
Jpoor
rich
•ediui
•ediui
•ediun

^poor
•ediui
poor
rich

^poor
•ediua
•ediui

Dhaiar

ka

17
12
17
12
22
20
20
68
68
83
50
50

25
35
35
45
25
60
25
35
30
9
17
17
12
20
17
25
55
42

25
27
65
45
45
60
50
45
45
35
115
55
57

ti.e(l)

30
15
20
25
30
40
40
75
75
135
50
50

50
70
70
40
30
150
40
35
30
15
40
40
25
35
40
40
90
60

25
30
60
120
90
150
150
120
120
45
240
150
150

TOTAL

(*

45611

3 - 3 years secondary school
6 - 6 years secondary school

[V, driving tiie by car in ainutes

-1 u.

°Oi

> I



SUNttXT OF THE SRVSD WATER SUPPLY SCHEMES
Inhabitants of

ft.
Phase 1 1

2
3

4 \
^H* 6

B
9
10
11
12

Phase II 14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Phase III 31
32
33
34
35
36
37
39
40
41
42

Village
Nate

Al Husul
Dafinah
Al Mayfa'ah
Sana/Sufara
SITE al Banna
Jarf Isbil
Al Ha.iar
Ar Rhawq
Al Garrar
Jawf al Nukabah
Hanaka al Hasud
Hawr

Al Hihal/Joar
Jebal al Ma'sl
Al Azan
As Shaqqab
Al Hajalah
Al Haruj
Wastab
Al Hasoon
Hanud
Bidashy
Bashar
MaDgada
Ar Raba'ah
Al Hithai
Adra'ah
Dhi Sabil
Phafar

Sharafa
Bayt as Shaoy
As Zuwab
Bani Kuwailad
Ai Kashaa'bida
Nathan
Al Saifer/Na'aiah
Al Hiqdahah
Haarabit a> Anab
Rani Fallah
Eani Zaydan

2.
1

1,

1,
1.

1,
2,

1,

COSTS
total

300,737
272,815
272,082
540,676
270,612
476,504
233,305
269,847
210,936
185,844
271,711
151,812

,522,626
,108,848
615,500
762,785
,177,515
727,687
718,948
838,706
186,002
832,966
832,980
793,917
809,947
,154,702
466,710
130.011
824,999

611,124
544,831
744,331
502,398
106,806
085.760
253.129
641,711
601,743
953.233
022,035

(Y8)
per head

384
279
495
636

1,109
243
261
791

1,055
1,858

SI
51

1,203
715
264
628

3,317
850
799
749
140

1,129
1,157
293
901
662
474
262

1,222

1,025
1,816
886
637

1.082
633
625

2,292
533

1,589
1,278

Functio-
ning

yes
yes
yes
yes
yes
no
yea
no
yes
yes
no
no

yes
yes
yes
no
yes
yes
yes
no
no
no
yes
yes
yes
no
yes
no
yes

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

Problems
(*)

soee
yes
soie
no
no
.
no
-
yes
yes
-

yes
yes
no
-

no
yes
yes
-
-
-
no
no
no

- •

no
-

yes

no
no
no
no
yes
no
no
no
yes
no
no

Tillages with
good

scheies

784
-

550
650
244
-

694
-
-
-
-
-

347
700

2331
-

355
-

126
-
-
-

720
2713
899
-

3095
-

275

596
300
840
600
-

3297
405
280
690
600
800

problei bad
scheies scheiesll)

_

977
-
-
-
-
-
-

200
100
-
-

1750
850
-
-
-

656

-
-
-
-
-
-
-
-
-
-

-

1025
-

-
440
-
-

_
-
-
-
-

1959
-

350
-
-

3000
3000

-
-

1215
-

774
1120
1326
738
-
-
-

1744
-

496
400

_
-
-

-
-
-
-
-
-
-

Consuip
tion
(led)

22
12
35
21
45
-
17

25
26

-

21
10
30
-
15
r

13
-

-
26
9
n

-

25

12

1
1

30
22
26
15
17
20
i

10
23

Price
of water
(YR)

3/head/i
3/head/i
(50/house/i)
3/bead/i
3/head/i
-
4/head/i
-
5/bead/i
free

-

54/house/i
28/house/i
15/i3

20/«3
5/B3

50/house/i
-
-

10+8/>3
20/Bouse/n
5/head/i
-
6/B3

20/house/i

i

10/r.S
1
5/E3

10/head/E
10*25/i;
8/nS
50+10/1,5
free
20/n-
10 /|3

«

1
•

•1
•

11
•1
11

1
•1

1
1
1
1
1
•

•
TOTAL 28,030.823 22741 6198 16122

led - liter per capita per day
(') probleas only in the schenes that are functioning.
!Ci Dean? not functioning.



I
I
I
I
I
I

SUMMARY OF THE SRHSD VATEB SUPPLY SCHEMES COHT'D

IMPROVEMENTS

I
I
I
I
I
I

I
I
I

i Village
1 Kaie

,Phaae I 1 Al Husul
1 2 Dafinah
1 3 Al Mayfa'ab

4 Saia/Sufara
5 Sirs al Banna
6 Jarf Isbil
7 Al Hajar
8 Ar Rhawq
9 Al Garrar
10 Jawf al Nukabah
11 Kanaka al Masod
12 Mawr

Phase II 14 Al Hihal/Joar
15 Jebal al Ma'al
16 Al Azan
17 As Shaqqab
IB Al Hajalah
19 Al fiaruj
20 Wastah
21 Al Kasoon
22 Hanud
23 Bidashy
24 Sashar
25 Mangada
26 Ar Raba'ah
27 Al Hithal
2P Adra'ah
2S Phi Sabil
30 Phafar

Phase 111 31 Sharafa
32 Bayt as Shany
33 As Zuwab
34 Eani Huwallad
35 Ai Hashaa'hida
3fi Nathan
57 A] Saifer/Na'aiah
39 Al Hiqdahah
40 Hagrabit al Anab
41 Ban: Fallah
42 Eani Zaydan

Condition
scheie

good
probleis
good
good
good
bad
good
bad
fair
fair
bad
bad

fair
fair
good
bad
good
fair
fair
bad
bad
bad
good
good
good
bad
good
bad
fair

good
good
good
good
fair
good
good
good
fair
good
good

Hade
by <&)

con.
con.
con.
con.
con.
con.
con.
con.
con.
con.
con.
con.

con.
con.
con.
con.
con.
con.
con.
con.
con.
con.
con.
con.
con.
con.
con./vil.
con.
con/

village
village
vil./con
village
con./vil.
village
village
vil./con.
village
village
village

INVOLVEMENT
Con. (I) HE

no
no
little
no
little
sone
no
no
no
no
no
no

no
little
sone
no
no
no
no
no
no
no
no
no
no
no
little
no
no

yes
yes
yes
yes
sone
yes
yes
yes
yes
yes
yes

no
no
no
no
no
no
no
no
no
no
no
no

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

yes
yes
yes
yes
yes
soie
yes
yes
yes
yes
yes

Additions
(*)

D
DO
lit H
1 line
D + H
D
D
D + H
no
D
no
no

soie lines
soie taps
D + H
no
D + H
H
no
no
no
no
H
H
H
no
H
no
no

H
fi
H
H
H
H
H
H
no
H
H

Suggestions
froi the village

new borehole
new borehole
-
houseconnections
no
new punp + dist.
reservoir higher
new borehole
new borehole
new borehole
elevated reservoir
no sollution

good punp + pipes
distribution
good systen
no
good system
good engine
vaterneters
good engine
no
good engine
good systen
good systen
good systen
good systen
nore pipes
new borehole
houseconnections

good systec
good systen
good systen
good systen
good systen
good system
good system
good system
good system
good system
good systen

Possible
for SRHSD

no
no
-
no
no
yes
no
no
no
no
not urgent
no

yes
no
no
no
no
soie ($)
no
difficult
no
soie ($)
no
no
no
no
no
no
so»e ($)

no
no
no
no
DO

no
no
no
no
no
no

*) B : distribution system.
H * houseconnections.

&) con. - contractor.
vi!. : village (participation).

I

I) Con. = contribution froi the village, cash, kind or labour,
little is less than 5 X of the total costs.
soie is 5-10 X of the total costs.
yes : lore than 10 X of the total costs.

HE • health education given to the village.

$) should be studied in lore detail by project staff.

I



COSTS OF THE S C U M , OFPICB OVERHEAD HOT IHCLUDED 3

X

1
2
3
4
5

7

8
9
10
11
12
14
15
16
17
18
19
20
21
22
23
24
25
26
27
26
29
30
31
32
33

Village
Nase

Al Husui
Dafinafc
Al Sayfa'ah
Saaa/Sufara
Sim al Banna
Jarf Isbil !i)
Al Hajar
Ar Shairq
Hi Garrar
Jawf al M a b a h
Kanaka al Masud
Ha»r
Al Hihai/Joar
Jebal al Ka'al
111 Azan (4!
As Shaqqab
Al Hajalah
Al Haryj
Hastah
Al Hasoon
Hanud
Bidashy
Baehar
Hangada
Ar Raba'ah
Al Hithal (il
Adra'ah
Dhi Sabil
Dhafar
Sharafa
Bart as Sham?
As Zuvab

COSTS fYR]
total per

300,737
272,815
272,082
540,676
270.612
-476.504
233,305
269,847
210,936
185,844
271,711
151,612

2,522,626
1.108,848
615,500
762,785

1,177,515
727,667
718,946
638,706
186,002
832,956
632,980
793,917
609.947

1,154,702
1.466,710

130,011
824,999
611,124
544,831
744,331

head

3S4
279
495
636

1,109
243
261
791

1,055
1,658

91
51

1,203
715
264
628

3,317
850
799
749
140

1.129
1,157
293
901
662
474
262

1,222
1,025
1,816
386

PIPES
n

55,720
29,880
72,130
259,640
81,750
129,080
7.740
81,775
25,685
18,720
45,910

0
1,256,186
579,833
278,000
359,054
344,470
316,187
236,085
266,950

0
455,239
464,080
324,000
363,460
536,978
886,645
18,511

394,869
182,088
142,828
154,506

191
IK
27*
48*
30X
27S
3*
SOX
121
101
17*
Oi

50%
52*
45X
47X
291!
43%
33*
32*
OX
55*
56*
41*
45*
47*
60*
14*
48*
30*
26*
21*

CIVIL WORKS
18

160,156
114,852
119,014
191,070
109,158
157,704
119,332
113,366
114,852
110,722
156,582
146,662
639,341
189,015
137,200
172,235
308,045
182,500
296.950
309.454
163,602
182,500
146,900
263,308
235,983
328,500
317,662
59,000
147,000
80,369
77,357
160,550

*

53*
42*
44*
35*
4QX
33*
51*
42*
54*
60*
58*
97X
25X
m
22*
23X
26*
25*
41*
37*
88*
22*
18*
33*
29*
28*
22*
45*
18*
13*
14*
22*

PUMPS
YR

69,720
66,062
80,339
66.239
61,519
146,078
87,774
63,997
59,690
47,803
58,510

0
561,599
311,200
135,300
208,696
510,000
209,000
173,913
235,302

0
165,217
192,000
182,609
191,304
252,174
200,000
52,500

239,130
204,348
177,650
303,500

X

23*
24*
22*
12*
23*
31*
38*
24*
28*
26X
22*
0*
22*
23*
22*
27X
43X
29*
24X
28X
0*
20*
23*
23*
24*
22*
14*
40X
29*
33*
33X
41X

TAPS/TROUGHS
TR

15,141
62,021
12,889
23,727
10,185
13,642
8,459
10.709
10,709
8,599
10,709
5,150

65,500
16,800
20,000
22,800
15,000
20,000
12,000
27.000
22,400
30,000
30,000
24,000
19,000
37,050
30,400

0
44,000

0
0
0

X

5*
23X
5*
4*
4*
3*
4*
4*
5X
5X
4X
3X
3*
2*
3*
3*
K
3*
2X
3*
12X
4*
4*
3X
2X
3X
2X
OX
5*
0*
O*
0*

PROJECT COSTS
T8

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

25,319
39,276
20.075

*)
X

OX
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
0*
0*
0*
0*
0*
0*

ox
0*
0*
01
0*

ox
ox
ox
ox
0*
0*
41
7*
3*

CONTRIBUTIONS
TR

0
0

7,710
0

6,000
30,000

0
0
0
0
0
0
0

12,000
45,000

0
0
0
0
0
0
0
0
0
0
0

32,000
0
0

119,000
107,720
105,700

X

OS
ox
3*
0*
3*
6*
0*
OX
ox
ox
ox
ox
ox
K
7X
OX
ox
ox
0*
ox
ox
ox
ox
ox
ox
ox
2X
ox
0*
19*
20*
14*



COSTS OF THE SCHEME. OFFICE OVERHEAD HOT INCLUDED

34
35
36
37
39
40
41
42

Village
Has*

Eani Kiv=llad
Ai Kashas'hids
Haitian
Ai Saifer/Sa'acaii
Ai Hiqdahah
Kagrabit ai Anab
Bani Fallah
Bani Zaydan

COSTS (YR)
total per

502,39*:
i.ios.ee?
2,085,76^;

253,12;
641.711
601.743
953,233

1,022,035

!

i

2

1
1

head

637
.032

m
626
,292
533
,589
,275

PIPES
YR

85,063
456,063
705,954
68,108
67,172

267,347
200,100
400.434

X

m
VA
34!!
35*
10X
44X
21%
39X

CIVIL WORKS
n

44,795
262.000
135.000
19,738
82,325
172,342
33,857
26,150

X

9*
24*
6X
ex
13*
29X
4X
3X

PUMPS
YE

74,400
250,645
729.616
25,550
361,160
24,750

510,410
379.000

X

15X
24X
35X
10X
56X
4X
54X
37X

TAPS/TROUGHS
YR

0
0
0
0
0

4,000
0
0

X

ox
ox
ox
OK
OX
IX
ox
ox

PROJECT COSTS
YR

86,900
57.100
86,690
41,633
37,054
58,654
61,441
60,251

*)
X

17X
5X
4X
16X
6X
10X
6X
6X

COHTRIBUTIOSS
YR

211,240
71,000
428.300
78,100
94,000
74,650
139,425
156,200

X

42X
6X
211
31X
15X
12X
15X
15X

*) Salary technicians, transport saterials.

V

f
0 1

5
3
(D
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Annex E

CONTRIBUTIONS AND COSTS

|
Kane

COSTS (YR)
total per head

COMPONENTS OF THE CONTRIBUTION (YE)
CONTRIBUTION ute- trans-

A B C cash rials port food labour
LABOUR
D I

Husul
afinah

3 Al Hayfa'ah
•Saia/Sufara
K i n al Banna
6 fort Isbil
• A l Hajar
•Ar Rhawq
™A] Garrar

l O a u f al Nukabab
lBianaka al Masud
lWawr
14 Al Hihal/Joar
lftebal al Ma'al

(I)

ft Azan
17 As Shaqqab
1M1 Hajalah
1M1 Haruj
20»aatab
2Ui l Hasoon
2Hanud
2»idashy
24 Basbar

(&)

Raba'ah
27""~A! Mi thai (4)

2fl>hi Sabii

31_Sharafa
•t as Ehaay

,? Zuwab
Bani Muwellad

] Kashaa'hida
.-Mlathan
37 Al Saifer/Na'aiah
j iS^ l Kiqcahah
iMjagrabi t al Anab

12 Ban: 2aydan

300,737
272,815
272,082
540,676
270,612
476,504
233,305
269,847
210,936
185,844
271,711
151,812

2,522,626
1,108,848
615,500
762,785

1,177,515
727,687
718,948
636,706
186,002
832,956
832,980
793,917
809,947

1,154.702
1,466,710
130,011
824,999
611,124
544.831
744,33!
,502,396

1,106,808
2,085,760
253,129
643,711
601,743
953,233

1,022.035

1

384
279
495
636

1,109
243
261
791

1,055
1.858

91
51

203
715
264
628

3,317
B50
799
74S
140
129

1,157
293
901
662
474
262

1,222
1,025
1.816
885
837

1

633
625

2,292
533

1.589
1,278

7,710 3t

8,000 31
30,000 6X

7,710

33
15

8,000
30,000

12,000
45,000

IX
7X

7
19 15,C

12,000
30,000

32,000 * 2% 10

129,000
107,720
105,700
211,240
71,000

428,300
78,100
94,000
74,650

139,425
156,200

19%
20%
1 4 1
42%
6X
21X
31X
15%
121
15X
15*

200
359
126
352

69
130
1S3
336

66
232
206

2

45
23
43
101
2

100
16
15
8
33
54

,000

,000
,350
,000
,140
,000
,000
,400
,600
,300
,850
,200

14
2
4
20
22
78
10

2
28
6

.000
,000
.000
,000
,000
.000
.000
-

,500
,500
,000

27,000

20,000
24,750
21,500
24,000
22,500
30,500
15,500
19,500
26,850
15,900
22,000

3,000

40,000
57,620
37,200
66,100
24.500
219,800
36,200
58,900
37.000
61,175
74,000

30

320
380
372
565
245
?

311

335
514
360

0

0
1

.01

.54

.27
0.44
0,
0
.95
.24
-

0.77
-

0.30
0.
0.
,86
45

: total value of contribution in YK
; contribution as percentage of total costs
: contribution in YR per head
; total nr. of labour days
: r,r of labour days per head
; additional contribution with bore holes or pipes
: including other donations like punps froe ninistry and distribution
jvsteus fro« BIRDP



Annex F

WATEHSOORCES

V i l l a g e
Nase

1 Al HUEUI
2 Dafinah
3 Al Hayfa'ah
4 Saia/Safara
5 Sire al Banna
6 Jarf Isbil
7 Al Hajar
8 Ar Rhawq
9 Al Garrar
10 Javf al Nukabah
11 Hanaka al Hasud
12 Hawr
13 Al Hibal + Joar
15 Jebal al Ma'al
16 Al Azan

17 AB Shaqqab
18 Al Hajalah
19 Al Haruj
20 Wastah
21 Ai Hasoon
22 Kanud
23 Bidaehy
24 fiashar
25 Kangada
26 Ar Raba'ah
27 Al Hithal
28 Adra'ah
29 Dhi Sabil
30 Phafar
31 Sharef-:
32 sayt as Shaay
33 As Suwab
34 3ani Huwallad
35 AI Mashas'hida
36 Sathen

37 Ai Saifer
36 Na'aisah
39 Al Miqdahah
40 Hagrabit al Anab
41 3ani Fallen
42 8a si Zaydan

Type Depth
•eter

Owner Paid
by

Yield
1/sec

Quantity Quality Situ-
(*) ation

Irriga-
tion

Puip-
depth >

Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Borehole
Spring
Borehole
Borehole
Borehole
Borehole
Spring
Borehole
Borehole
Borehole
Spring
Spring
Borehole
4 Springs
Borehole
Borehole

90
138
107
152
200
252
240
155
175
162
143
100
98
160
198
297
300
170
180
72
106
134
105
95
96
74

270
103

250
72
140
130

290
236

120

343
213

Village
Village
Village
2 Villages
Village
Village
Village
Village
Village
Village
Village
Village
10 Villages
3 Villages
Village
Village
Village
Village
Village
Village
Village
Village
Village
Village
Village
Village
Village
Village
Others
Village
Village
Village
Village
Village
Viiiage
Village
Viiiage
Viiiage
Viiiage
Village
1/2 Village
Village
Village

Holland
Holland
Holland
Holland
Holland
Holland
Holland
Hollaed
Holland
Holland
Holland
Holland
LDA
Government
Holland
Village
LDA
Government
Government
Governnent
Government
Government
Governnent
Government
Government
Government
Government
Village

Governcent
Government
Village
Government

Government
Governnent
Government

Viiiage

Government
Govemaent

0.9
< 0.9
2.3
35
19
6
> 15
1.7
1.4
16
5.5
dry
10
1
dry
?
5
9

9.9
10.4
9.2
3.8
5
8.9
3.2
2.9
2.5
8.6
0.05
4.4
5.8
6.3
5.5
0.3
4.7
3.2
3.8
0.2
0.2
5
0.8-1.6
3.8
4.5

not enough
little
good
good
good
good
good
good
enough
good
good

good
good

good
good
good
good
good
good

gOOd
good
good
good
good
good
bad
good
good
good
good
good
good
good
good
enough
enough
good
good
good
good

v.good
good
good
v.good
v.good
good
good
v.bad
bad
bad
fair

good
v.good

good
good
fair
bad
good
food

good
good
v.scod
good
good
good
isir
v.fced
good
fC'C'C

fair
gooc
fair
scary
good
good
fair
V.gOOd

good
good
pocd

clean
luddy
fair
dirty
dirty
dirty
fair
clean
dirty
clean
dirty

clean
clean

clean
1
o
clean
clean
clean

clean
fair
ciean
ciear.
clean
clear:
fair
clean
clean
clear
clean
clean
clear,
dirty
dirty
clean
clear,
clean
clean
clean
ciean

no
no
no nore
no
no
yes
no
no
no more
no
only

yes
no

no
no
no
no
no
no

no
yes
no
no
no
no
no
no
no
no
no
yes
no
yes
yes
yes
some
no
yes
nc
no

69
105
96
96
99
1

18S
99
90
30
90

60
80

240
90
150
110
65
75

60
60
50
65

0
lOu

270

ss exatined by the SWSt) laboratory



RESERVOIRS

Village
8ase

1 Al Husul
2 Dafinah
3 AI Hayfa'ah
4 Saia
4 Safara
5 Sirs al Banna
8 Jarf Isbil
7 AI Hajar
6 h Rhavq
9 Al Garrar
10 Jarf al Nukabah
11 Kanaka al Kasud
12 Hawr
13 Al Hihal

14 Joar

15 Jebal al Ka al

16 Al Azan
17 Aa Shaqqab
18 Al Hajalah

19 Al Hanj
20 Wastah
21 Al Hasoon
22 Ranud
23 Bidashy
24 Bashar
25 Hangada
26 Ar Raba'ah

Capacity *1
A

100
50
50
50
50
50
100
50
50
50
50
100
100
50
25
150
25
50
75
50
50
50
25
40
50
50
50
100
50
50
150
50

B

128
51
91
91
167
205
51
56
143
250
500
33
33
144
-
66
-

107
59
21
41
-

85
58
33
45
75
68
69
55
61

Material

FC
RC
RC
RC
ac
RC
RC
RC
RC
RC
SC
RC
SC
BC
BC
SC
RC
SC
RC
BC
RC
RC
RC
RC
RC
RC
RC
RC
RC
RC
RC
RC

Type t)

ground,liddle
ground,Ion
ground,Diddle
ground,niddle
ground,low
ground,high
ground,high
ground,lov
ground,high
ground,low
ground,high
ground,niddle
ground,high
ground,high
ground,booster
ground.high
ground,booster
ground.high
ground,high
ground,high
ground.high
ground.high
ground,booster
elevated, 9 s
ground,high
elevated, 12 t
elevated, 12 a
ground,high
ground.high
ground,high
ground.high
ground.high

Costs
YR

124,626
79,322
83,484
77,770
77,770
73,628
122,174
83,802
75,484
76,970
72,840
118,700
108,780
86,700
56,793
135,530
56,793
86,700
80,810
59,795
107,200
108,347
49,470
155,675
107,500
251,950
237,454
125.352
107,500
101,900
199,828
160,983

Cleaning
possible

yes
yes
yes
yes
ye3
yes
yes
yes
yea
yes
yes
yes
yes
yes
yes
yes
yes
ye3
yes
yes
yes
yes
yes
yes
yes
yes
no

yes
yes
no
yea
yeB

freq t)

12
12
?
3
12
6
-
9
-
12
18
-
-
6
0
1
6
6
6
6
12
-
4
4
0
12
-
-
-
0
0
12

Cover

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
bad
bad
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
bad
bad
bad
yes
yes

Lid

yes
yes
yes
yes
yes
yes
yes
yes
yes
no
yes
no
no
yea
no
yes
yes
yes
yes
yes
yes
yes
yes
yeB
yes
yes
yes
no
yes
yes
yes
yes

Lock

no
no
no
no
no
no
no
no
no
-
no
-
-
yes
-
no
yes
yes
yes
yes
yes
yes
no
no
yes
yes
no
-
yes
yes
yes
yes

Vent
pres.

yes
yes
yes
yes
yes
yes
yes
yes
no
yes
ye3
no
no
no
no
no
no
no
yes
yes
yes
yes
yes
yes
yes
yes
yes
no
yes
no
yea
yes

pipes
bends

no
no
no
no
no
no
no
no
-
no
no
-
-
-
-
-
-
-
no
no
yes
no
no
no
no
yes
no
-
no
-
yes
no

screen

no
no
no
no
no
no
DO
no
-
no
no
-
-
-
-
-
-
-
no
no
yes
no
no
so
no
yes
no
-
no
-
yes
no

a>
X

Condition ^
building

good
good
fair
good
good
good
leaking?
good
fair
fair
bad
fair
fair
bad
bad
good
good
good
good
good
good
good
good
good
good
good
good
leaking?
leaking
leaking
good
good

inside

clean
clean
clean
clean
clean
clean,
etpty
clean,hot vater
«pty
turbid vater
turbid water
e»pty
upty
clean
fair
clean
clean
clean
clean
clean
clean
enpty
clean
clean
hot vater,oil
clean
eipty
eapty
«pty
clean
clean
clean



Annex H

DISTRIBUTION SYSTEM

Made by
Village
Mate

Tot 51
length
leter

Costs in YR general
Total per cap per • condition

Duaged
Leakages pipes

pipes in
vastew&ter

1 Al Husul Village whole
2 Dafinah no . . .
3 Al Hayfa'ah village whole
4 Saia/Sufara village 1 line
5 S i n al Banna village whole
6 Jarf Isbil village partly *
7 Al Hajar STF partly * . -
6 Ar Rhawq village whole
9 Al Garrar no . . .
10 Jawf al Sukabah village whole
11 Kanaka al Basud village whole
14 Al Hihal/Joar SRO 13157 634,311 302
15 Jebal al Ma'al SRWSD 4303 146,503 95
16 Al Azan BIRDP whole ? ?
17 As Shaqqab SRtfSD 2300 188,821 155
18 Al Hajalah village whole
19 Al Haruj • SRBSD 2427 183,280 214
20 Wastah SRWSD 899 62,750 42
21 Ai Hasoon SRWSD 1944 185,050 165
23 Bidashy SRtfSD 4260 277,089 375
24 Bashar SRWSD 3262 204,720 284
25 Kangada SRWSD 2802 205,140 76
26 Ar Eaba'ah : SRWSD 2251 243,520 295
27 Al Hithal : SRWSD • • 3591 298,659 171
28 Adra'ah . SRWSD 7776
29 Dhi Sabil no . . .
30 Dhafar SRWSD 3006 285,070 422
31 Sharafa SRWSD 1966 113,588 190
32 Bay*, as Shaay SRWSI' 1056 44,426 148
33 As Zuwab .: SRWSD - 1680 93,306 111
34 Bani Huvallad SRWSD . 1821 67,303 112
35 Ai Hashaa'hida SRWSD 7105 . 309,693 302
36 Nathan r'- SRWSD.-._ 11634 . 460,977 140
37 Ai Saifer . ERWED • 147] 60,906 164
38 Kc'a»ah no . - - - - -
39 Ai Hiqdahah: • SRWSt 1560 54,212 194 35 gooc
40 Hagrabit al.Anab SRWSD 9603 267,347 237 28 fair
41 Bani Failah, SRWSD 3324 174,450 291 52 see;
42 Bard Zaydan, SRWSD' 6646 296,034 370 43 good

fair

bad
good
good
no water
not used
no water

bad
very bad
good
good
good
bad
good
good
buried
buried
fair
good
good

108 good
83 good

48
34
1

82

75
70
95
65
62
73

698,750 226 90 m i

95
58
42
55
37
44
40
41

good
good
good
good
gocd
good
go:c
gc::

no

yes
no
no
9

yes
yes
no
no
some
yes
no
Bone
no
o
some
no
I5O

no
1

no

no
no
no
no
no
nri

no
no

no
yes
no
i

no

yeB
no
no
yes
yes
no

no
yes
no
no
sone
yes
no
no
no
no
yes
no
no
no
9

no

no
1
no
no
no
no
no
no

no
yes
no
1

no

yes
no
no
yes
no
no

no
yes
no
no
yes
no
no
no
no
no
no
no
yes
no
no
yes

no
r.o
no
no
no
no
no
no

no
no
no
no

partly EeanS;that only a part of the village has s distribution syjtc-r..



Annex I

CATTLE TROUGHS

Village
due

1 Al Husui

2 Dafinah

3 Al Hayfa'ah

4 Saie
Sufara

5 Sim al Banna

6 Jarf Isbil

7 Al Hajar

8 Ar Rhawq

9 Al Garrar

10 Jawf al Nukabah

11 Hanaka al Masud

12 Hawr

32 Bayt as Shaey

40 Hagrabit al Anab

Constructed

1

1

1

1
1

1

1

1

1

1

1

1

1

1

4

Total costs TE

6.350

5.390

6.030

6.360
6.360

5.990

5.950

5.590

6.030

6.030

6.030

6.030

5.150

300

4.000

Osed

DO

no

no

no
no

yes

yes

yes

no

no

yes

no

no

yes

no

Situation

only used for washing

reioved

disconnected

disconnected
disconnected

good

good

good

scheie not working

pipe broken

often used

not used

never connected

too big, sheep go inside

all disconnected



PUBLIC TAPS

1
2
3
4
4
5
6
i

3
£

il
13
14
15

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
38
40

Village
flue

n tiusui
Dafiaah
Al Hayfa'ah
Sana
Sufara
Sirs al Banna
Jarf Isbil
Al Hajar
Ar Shatrq
Al Garrar
Kanaka al HiEiid
Al Bihal
Joar
Jebal al Ha'al
Sirs al Abd/Thabaq
AI Azan
As Shaqqab
AI Hajalah
Al Raruj
Vaetah
il iiasoon
Kanud
Bidashy
Bashar
tfangada
Ar Raba'ah
Al Hithal
Adra'ab
Dbi Sabil
Dbafar
Ka'aiah
Hagrabit ai Anab

Con-
strue
ted

10
(24)
8
8
4
4
12
4
4
4
4
6
60
12
16
12
IB
10
16
8
22
28
20
20
46
14
38
32
7
24
4
?

Casts

n
8,791

(56.631}
6,859
7,338
3,669
4,195
7,692
2.869
4.679
4,679
4,579
7.706
57.794
7,200
9.600
20,000
22,800
15.000
20,000
12,000
27,000
22,400
30,000
30,000
24,000
19,000
37,050
30.400

reservoir
44,000

reservoir
reservoir

Inhab
per tap

78
(41)
89
69
75
61
163
224
98
50
750
43
2S
58
53
194
68
36
54
62
51
47
37
36
50
64
46
97
71
28
23
7

Functioning
no

1
7
0
5
3
0
0
4
0
3
0
2
47

e
10
0
2
0
0
2
0
0
0
0
2
4
0
0
4
20
4
?

3!

10
29
0
45
75
0
0

100
0
75

25
7?
66
63
0
11
0
0
25
0
0
0
0
4
29
C
0
57
83
100
1

Haximra
Distance
houses it

800
800
-
1000
300
-
-
700
-
200
-
-
100
200
100
-
-
-
-
150
-
-
-
-
-
200
-
-
-
200
100
200

Real water
price
YR/ath

free
3/head
-
2/he ad
4/head
-
-
4/head
-
5/head
-
free
54/house
28/hoase
25/house
-
-
-
-
50/house
-
-
-
-
free
5/head
-
-
-
20/house
8 /n3
free

calculated price per
house/
month

_
21
-
15
29
-
-
28
-
35
-
-
54
28
25
-
-
-
-
50
-
-
-
-
-

35
-
-
-
20
30

free

head/
aiontn

_

3
-
2
4
-
-
4
-
6
-
-
8
3
4
-
-
-
-
7
-
-
-
-

5
-
-
-
4
4

free

u3

8
-
3
6
-
-
8
-
7
-
-
15
8
17
-
-
-
-
18
-
-
-
-
-
1
-
-
-
10
8

free

Freq.*)

4 days
-

always
always
-
-

always
-

always
-
-

7 days
14 days
28 days

-
-
-
-

always
-
-
-
-
-

always
-
-
-

14 days
always
always

Con
su«p.
led

_
12
-
20
21
-
-
17
-
25
-
-
17
13
6
-
-
-
-
13
-
-
-
-
-

-
-
-
12
17
1

Changed
to

housecon

yes
no

yes
no
no
yes
-
no
yes
no
yes
yes
no
r.o
no
-
-
yes
ye3
no
-
-
-
yes
yes
yes
yes
yes
no
no
so
no

Situation Renaris

fair 1 tap for loaque
dirty
not used
bad
good
not used
not used
good
no water
acceptable
no water
locked 1 tap for ladies
good
good
good
denolished
no water
not used
not used
very dirty
no water
not coupleted
no water
not uBed
dirty 2 taps for poor
acceptable
no water
not used
no water
dirty
very good
good

3
(D
X
H

*) k days leans every 4 days water available
led = liter per capita per day



A n n e x J

HOUSECONNECTIONS

Village Present
Nate

Hater- Quality Seal
•eters connections price Yfi

Calculated price (YB)per
House/i Head/a i3

Consmp.
Freq.t) led

1 Al Husul yes no
2 Dafinah no
3 Al Hayfa'ab (yes) no
4 Saia/Sufara yes no
5 Sirs al Banna (I) yes fiosco
6 Jarf Isbil no
7 Al Hajar no
8 Ar Rhawq yes no
9 Al Garrar no
10 Jawf al Nukabab yes DO
11 Hanaka al Hasud yes no
13 Al Mihal yes Sisna
14 Joar no
15 Jebal al Ha'al no
16 Al Azan yes yes
17 As Shaqqab no
16 Al Hajalah yes Bosco
19 Al Haruj yes yes
20 Hastah no
21 Al fiasoon no
23 Bidashy no
24 Bashar yes yes
25 Hangada yes no
26 Ar Raba'ah yes no
27 Al Mithal yes no
28 Adra'ah yes Bosco
29 Dhi Sabil no
30 Dhafar no
31 Sharafah yes Bosco
32 Bayt as Shaay yes Bosco
33 As Zuwab yes Bosco
34 Bani Muwallad yes Sisna
35 Al Hashaa'hida yes no
36 Nathan yes Kent
37 Al Saifer yes (no)
38 Na'aiah no
39 Al Hiqdahah yes Kent
40 Magrabit al Anab no
41 Bani Fallah yes Bosco
42 Eani Zaydan yes Bosco

fair 3/head/i

bad 50/bouse/i

good 3/head/n

good

bad
bad
fair

good

good
good

very good
good
very good
very good
good
good
good

good
fair

free
2/head/i
6/B3

15/B3

20/I3
5/i3

good 10+8/i3
good 20/house/i
fair 5/head/i
good
very good 6/n3

10/i3
?
(5/n3)
10/head/i
10+25/i3
free

very good 50+10/B3

20/(3
10/B3

21

50

17

107

64
i

49
20
35

46

14

9

(27) (3)
70 10
82 12

free free

100

65
70

10

6
7

Values between brackets are special cases,
(») 4 days aeans every 4 days water
(*) watermeters installed but not used
led : liters per capita per day

see village descriptions.

3 5

4 4

3 5

free free free
14 2 3
34 4 5

15

20
5

10
9
9

1
10
9

(5)
12
27

free

20

20
10

4 days

3 days

always

always
3 days
always

always

always
always

always
3 days
always

always

always
1

always
always
7 days
always
always

always

always
3 days

22

35

45

25
20
25

30

15

26

25

30
22
26
15
16

20

10
23



Annex K

PUMP 4 ENGINE

1
2
3
4
5
6
7
6
9
10
11
12
13
14

15
16
17
IB

19
20
21
22
23
24
25
26
27
28
28
29
30
31
32
33
34
35

37
38
39
40
41
42

Village
Nane

Al Husul
Dafinah
Al Mayfa'ah
Sana/Sufara
Sine al Banna
Jsrf Isbil
Al Hajar
Ar Rhawq
Al Garrar
Jawl al Nukabah
Hanaka ai Masud
Mawr
Al Mihal
Joar

Jebal cl Ma'al
Al Azan
As Shaqqab
Al Eajaiah

Al Haruj
Hastah
Ai Kasoon
Hanud
Bidashy
Bashar
Kanf&da
Ar Raba'ah
Al Mithai
D M Sabii
Adri'ah
Dhafsr
Sharafa
Eayt as Shamy
As Zuvab
Eani Huwaliad
Al Kashaa'hida
tfethsn

k'. Saifer
Ns'aEah
Al Kiqdahah
H^grabit ai Anab
Bari Fellah
Bar: Zaydan

General

Vertical diesel
Vertical diesel
Vertical diesel
Vertical diesel
Vertical diesel
Vertical diesel
Vertical diesel
Vertical diesel
Vertical diesel
Vertical diesel
Vertical diesel
-
Vertical diesel
Booster electric
Booster diesel
Deepweil electric
Vertical diesel
Deepweii electric
Deepweii electric
Booster diesel
Vertical diesel
Deepweii electric
Vertical diesel

Vertical diesel
Deepwell electric
Vertical diesei
Vertical diesel
Deepweii electric
Booster diesel
Vertical diesel
Deepweii electric
Vertical diesel
Vertical diesel
Vertical diesel
Booster electric
Deepweii electric
Verticil diesel
Deepwell electric
Booster electric
Booster di esel
-
Snail electric
deepweii electric
snail electric
deepwell electric
deepweii electric

Head
•eter

115
124
83
167
> 82
> 256
195
119
101
35
69
-
101
310
60
350
300?
238

170
97
110
-
160
215
100
65
311
50
200
316

220

100
320

250
315
400
-
50
215
50
320
180

Cap.
1/s

2.1
0.8
2.1
4.2
2.8
6.2
1.4
1.4
1.4
2.8
5.5
-
6.9
8.0
4.0
?

5.6
4.1
3.0
3.0
3.2
4.1
2.8
-
2.8
2.8
6.3
3.5
9.3
5.0
5.7
2.2

2.5
3.1
?
3.0
3.0
1
-
0.2
6.6
0.2
2.5
4.5

Punp
Brand

Caprari
Caprari
Caprari
Caprari
Caprari
Forcelii
Caprari
Caprari
Caprari
Caprari
Caprari
-
Van Keck
Van Heck
Van Heck
1
Caprari
Van Heck
Pleufer
Ebara
Van Heck
Van Heck
Van Heck
-
Van Heck
Van Heck
Van Heck
Van Heck
7
Ebara
Van Heck
Van Heck
Van Heck
Van Heck
Caprari
Grusdfos
Van Heck
Caprari
Vac Heck
Ritz
Cerrari
-
Audoii&Bertola
VPH Wiehl
Audoii&Bertola
VPH Wiehi
GFS

Type

P6L 3-20/10
P6L 3-20/10
P6L 3-20/8
P6L 3-20/15
P6L 3-20/6
PV 80M
P6L 3-20/13
P6L 3-20/10
P6L 3-20/8
P6L 3-20/3
P6C 3-20/6
-
LDW 6119 VN3
4504
ZW-NE6*18
•>
P6C 3-20/20
DW6-36/330
55 HP
50 MS 5 E
LDW6-28/330
DW6-16/330
LDW6 20/230
-
LDW6-28/230
DW6 40/230
LDW6-10/700
LDW6-34/230
9

50 MSL 4 E
LDW6 19/700 ,
DW6 40/230
LDK6 32/330
LDW6 26/330
R16/3L/20
KHER 132 S2
DW6 43/330
R26/3L/24
DW6 40/230
4503
APB 8QD/14
-
1.5 HP
KD6B/24
1.5 HP
KD6E/36
SD6B/24

Inp.

10
10
8
15
8
25
13
10
8
3
6
-
?
10
?
1
20
36
?
5
26
16
20
-
28
40
10
34
?
3
19
40
32
28
1
16?
43
24
40
14
14
-
-
24
-
36
24

Engine
Brand

Adin
Adin
Adin
Adin
Adin
MWM
Adin
Adin
Adin
Adin
Adin
-
Hatz
-
Hatz
-
VM
-
-
Yanmar
VM
-
VM
-
VM
-
VK
VH
-
Yannar
VM
-
VM
VM
VH
Robin

Type

1052 LP
1052 LP
1052 LP
1052 LP
1052 LP
D226-6
1052 LP
1052 LP
1052 LP
1052 LP
1052 LP
-
3M40H
-
Z790
-
1054 P

-
TS 250
67A
-
DM 862-1
-
DM 862-1
-
67A
67A
-
TS 130
Sun 3105
-
Sun 3105
Sun 2105
Sun 1054
PY 80-2
-

Dain.Benz OH 314
-
-
VK
-
-
-
-
-
-

-
-
Sun 6105
-
-
-
-
-
-

HP

28
28
27
33
28
65
31
28
29
29
27
-

26
-
12
-

50
-
-
19
?
-
?

-
1

?
1
-
13
65
-

55
32
?

-
50
-

120
-

-
-
-
-

1
1
I

1
1
I

1
1
1
1
|

raMr•

1
•

1
Itp. - nr cf inpellors



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Annex K

POMP 4 ENGINE

Village
Naie

Generator
Brand Type IVA Probleis

1
2
3
4
5
6
7
8
9
10
11
12
13
14

15
16
17
18

19
20
21
22
23
24
25
26
27
28
28
29
30
31
32
33
34
35

37
38
39
40
41
42

Al Kusul
Dafinah
Al Mayfa'ah
Sasa/Sufara
S i n al Banna
Jarf Isbil
Al Hajar
Ar Rhawq
Al Garrar
Jawf al Nukabah
Hanaka al Hasud
Mawr
Al Hihal
Joar

Jebal al Ha'al
Al Azan
As Sbaqqab
Al Hajalah

Al Haruj
Wastah
Al Kasoon
Hanud
Bidashy
Bashar
Hangada
Ar Raba'ah
Al Mithal
Phi Sabii
Adra'ah
Dhafar
Sbarafa
Beyt as Shany
As Zuwab
Bani Kuvallad
Al Hashaa'hida
Nathan

A! Saifer
Ra'aiah
Ai Hiqdahab
Hagrabit al Anab
Bani Pallah
Beni Zaydan

-
-
-
-
-
-

-
-
-
-
-
Deutz
-
Ansaldo
-
Torpedo

mm
-
-
Torpedo
-
-
-
Torpedo
-

Lister
-
-
Deutz
-

-
-
Deutz
-
Deutz

-
-
Yaniar
Fiat
Mitsubishi
Fiat
Fiat

-
-
-
-
-
-
-
-

-
-
-
F6L 912
-
H2B 250 SB4
-
F4L912 LSA 42H3
1
-

F3L912 LSA 41OH0
-
-
-
F4L912 LSA 42M3
-
-
BRF 280
-
-
F4L912
-
-
-

• -

St6i, 912
-
F6L 413FR

-
YDG 3000E
8041
MDG-35
8061
8041

_
-
-
-
-
-
-
-
-
-
-
-
-
65
-
100
-
32
7
-
-
-
-
-
-
32

-
117
-

57
-
-
-
-
65

89

-
-
4
40
4
60
40

no
sone big repairs
no
no
no
too snail
no
no
no
no
no
-
punpbead not good
not any tore, solved by tbeaselves
no
punp becomes too hot,spareparts
no
-
no
no return valve installed
puip leaks oil
spare parts
engine becoaes too hot, puophead replaced
-
engine becones too hot
spareparts
no
no
no
no
no
no
puuphead replaced by project
head becones too hot
no
fuel injection
no
no
not any sore

no
not any lore-
not any Bore
no
no
no
no



1
2
3
4

5
6
7
8
9
10
11
12
13
14

15
16
17
18

IS
20
21
00
Li
23
24
25
26
27
26
29
30
31
32
33
34
35
36

37
38
38
40
41
42

Annex L

PDHP h ENGINE 2

Village
Nane

Al Husul
Dafinah
Al Hayfa'ah
Sana/
Sufara
SirE al Banna
Jarf Isbil
Al Hajar
Ar Khawq
Al Garrar
Jawf al Nukabab
Hanaka al Hasud
Kawr
Al Kihal
Joar

Jebal al Ha'al
Al Azar;
As Shaqqab
Ai Ha.islah

Ai fiaruj
Wast ah
Al Kasoor.

Bidashy
Bashar
Hangida
Ar Rabc'ah
Al Hithal
Adrs'ah
Phi Ssbil
Dhafar
Sharifa
E&yt as Shay
As Zuwab
Bani Huwallad
Ai Kash&a'hida

A3 Eaifer
Na'aEah
AI rliqdahah
Magrabit al Anab
Eani Fallah
BiT;i Zaydan

Nate operator

Hoh. Saleh Asies
?
Saleh Ali Saleh
Ahmed Ali Jaafer

Saleh Husaed Nasser
Saad Hohanned Yahya
Ahned ibn Ahned Saleh

Ahned K.Ahned Al Husadi
Hoh. Ahned Naqieb
Kasjed Husjad Al Husjadi
-
Ahaed Ali Abaed Ad Daglani
operator fron Al Mihal
Kohanaed Ali Nasser
Ali Ahied Yahya
Ali h i Ahned Abdul Qadr
-
Nasser Saleh Abu Asied

Saleh H.Asaid
Abdullah Ahied Kassin
Ealeh H.Hussein

Ahmed Ali Al Hagjari
H. Ali Hussein Ar Rayi
H.Gaid Ahmed Darham
Ahned K. Hussein
Abdurabi Ahfied Said
Ali Ahned Ferhan
Ali Saleh Hohansed
Ahmed Husaed Addalie
Hohanied Ali Ahned
Abdul Ehawieh Dheifallah
Hassan Gaid Ali Huwallad
Hoh. Hoh. Ahned Hahsoon
Mahoi Qubani
K.Ahied Keihlan
-
Nasser Yahya Ali
Yahya Nasser
?
Ahned Saleh
H. Echeia Nasser

Period
A

54
24
6
c

36
24
53
-
53
31
53
-
27
-
27
41
12
-
15

1
4
2

-
4
9
1
3
2
24
11
1
1
10
IS
16
5
10
-
14
10
12
B
2

i)
B

0
10
1
1

1
•5

0
1
0
0
0
-
0
-
0
0
1
-
1

1
0
0

.
0
1
0
0
0
0
0

c
0
0
0
0
2
0
-
0
0
0
0
0

Experience
froB

Saudi
punps
punps
sone

no
punps
no

no
puaps
puops
-

punps
-

no
no

punp
-

no

punps
no

punps

.
coEpany
sone
no

sone
no
no
cars
p-anps
punps
punps
Aden
DO

no
9

-

no
no
no
no
no

1

no
no
no
no

ex-oper.
no

Trans.
-

sone
no
no
-

1 hour
-
no
no
no
-

ex-oper.

no
snail
no

-
snail
no
snail

24 days
24 days
no

24 days
snail

24 days
24 days
sone

24 days
no
i

-

snail
snail
good
no

24 days

Training f)
2

no
no
no
yes

no
no
no
-

yes
no
no
-
yes

yes
yes
no
-
no

yes
yes
yes

-

no
yes
yes
no
no
no
no
no
no
no
no
no
yes
?
-
no

yes
no

yes
no

3

-
-
no

-
-
-
-

yes

-
yes
-

yes
yes
-
-
-

yes
yeB
-

-
-
yes
yes
-
-
-
-
-

-
-
-
yes
?
-
-
no
-

yes
-

Main-
tenance

yes
yes
yes
yes

yes
yes
yes
-
yes
yes
yes
-
yes
-

sone
yes
yes
-
yes

weak
sone
-

-
good
good
weak
-

yes
-

yes
enough
enough
enough
yes

enough
engineers

?
-
yes
yes
yes

enough
yes

Salary (YB)
per lonth

(500)
500
1500
1000

250
1500

0
-
0
0

in kind
*

300
2200

0
3000
3000

-
1500

1500
0
-

-
2500
3280
1500

-
9

-

500
500
-

800
9

3000
in kind

-/ 2500
/

(30'Oi
0
0

2000
2000

1 ) 1 = training given
2 : training needed
?, - training possible (family circunstances, agricultural duties)

V?.l'jt; between brackets are special cases, see village descriptions
$i ;. : t.jEber of nonths PI duty of the present operator

t - "j-rier of operators before the present one



Annex L

1
2
3
4

5
6
7
8
9
10
11
12
13
14

15
16
17
IB

19
20
21
22
23
24
25
26
27
23
2S
30
31
32
33
34
35
36

37
38
3S
40
41
42

PUHF 4 ENGINE 2

Village
Haie

Al Husul
Dafinah
Al Hayfa'ah
Sana/
Sufara
Sine al Banna
Jarf Isbil
Al Hajar
Ar Bhawq
Al Garrar
Jawf al Nukabah
Hanaka al Hasud
Hawr
Al Hihal
Joar

Jebal al Ha'al
Al Azan
As Shaqqab
Al Hajalah

Al Haruj
Wastah
Al Hasoon
Hanud
Bidashy
Easbar
Kangada
Ar Raba'ah
Al Mithal
Adra'ah
phi Sabil
Dhafar
Sharafa
Bayt as Shany
As Zuwab
Bani Muwallad
A! Hashaa'hida
'Wathan

Al Saifer
tia'aeah
Ai Hiqdahah
Kagrabit al Anab
Eani Fallah
Eani Zaydan

COKT D
Workload operator
(hrs/iotb)

puip travel

180
90
81
55

35
90
90
-
32
30
-
-
-
32
12
26
330
-
56

1
2

•
-
60
•>
20
-

60
45
12
21
45
60
37
120
240
180
-
45
6
54
24
30

20
45
6
11

7
60
10
-
8
5
-
-
-
4
2
11
30
-
21

7
1
-
-
-
30

8
-
20
20
2
7
15
20
10
30
10
30
-
10
3
6
8
15

total

200
135
87
66

42
150
100
-
40
35

36
14
37
360
-
77

?
3
-
-
-
90
7
28
-
80
65
14
28
60
80
47
150
250
210
-

55
11
60
32
45

1

1522
4039
4850
3028

1492
3660
3B81
831
1088
320
1179

-
901
360
7
7
1
•)

700
7
7
10
4
-
10
357
410
36
8
50
9

135
16
8

456
?

1827
2591
899
-
7

134
7

161
110

Puiping
2

?
88
92
57

28
60
73
-
22
11
22
-
1
1
1
t

1
-
24
7
7

2.6
-
-
-
69
29
-
-
-
7
12
-
-
46
7

114
81
87
-
9

12
7
20
7

*)
3

30
30
9
7
4
7
30
30
0
8
10
-
-

4
4
2
30
_
7
7
7
1
-
-
-
30
1
10
-

30
30
2
7
15
30
15
30
30
30
-
30
4
18
8
15

4

6
3
9
5
5
5
3
3
0
4
3
-
-
-
8
3
13
11
-
4
4
?
2
-
-
-
2
7
2
-
2

1.5
6
3
3
2

2.5
4
8
6
-

1.5
2
3
3
2

Project
tools

DO *
Bone *
DO *
few *

sone
no
no
-
sole
sone
no
-
no
no
sone
yes
DO
-

no
no
no
no
no
-
no
no
no
yes
-
some

yes
gone
no
sone

no
some

no
no
some

7
yes
yes
yes
some
sone

Spare-
parts

Sonidar
Sonidar
Dhanar
Sonidar

Sonidar

Dhanar
Sonidar
-
Sana'a

Rada'
Sonidar

-
difficult
difficult
difficult
difficult

••Sana'a
-
Sana'a
Sana's
Sana'a
difficult
-
-
-
difficult
Sonidar
project
-
Eonidar
-
difficult
-
Sana'a
Rada'
Phamar
Sans'a
Sana'a
project
project
Phaaar
Sana'a
Dhanar

-
Dhanar

Cooling
water

no
bad
outside

bad

no
no
no
no
field
outside
outside

no
no
no
no
no
-
no
tank
outside

no
-
-
no
no
no
no
-
no
no
no
no
no
trees

no
no
bad
bad
1
no
no
no
no
no

Situation puiphouse

building

roof leaks
roof leaks
roof leaks
roof leaks

good
roof leaks

roof leaks
good
good
fair
fair

-
no door
very bad
good
roof bad
good
-

roof leaks
good
rocf leaks
roof leaks

-
fair
roof leaks
good
roof leaks
good
good
no punphouse
good
rocf leaks
fair
good
good
good
fair
fair
7
good
good
good
good
good

inside

clean
fair
fair
dirty

dirty
dirty
fair
not used
dirty
fair
dirty

-
dirty
clean
clean
clean
clean

-
7
clean
clean

clean
not used
-
not used

clean
clean
clean
clean

clean
dust
ciean
clean
clean
clean
clean
very clean
dirty
clean

very clean
very clean
clean
clean
clean

») 1 - total hours on the leter of the
2 = no of hours per lonth as calculated fron 1
3 - days per nonth puiping according to the infornation of the operator
4 - hours per day puiping according to the information of the operator



Annex M

OKGANISATIOKAL ASPECTS OF WATER SUPPLY SCHEMES

Village
Nate

1 Al Hosul
2 Dafinah
3 Al Hayfa'ah

4 Sana
Sufara

5 Sire al Banna
6 Jarf Isbil
7 Al Hajar
8 Ar Rhawq
9 Al Garrar
10 Jawf al Nukabah
11 Hanaka ai Masud
12 Hawr
13 Al Hihal
14 Joar
15 Jebal al Ha'al

(JfT^l Azan
17 As Shaqqab
18 Al Hajalah
QQjkl Haruj
20 Wastah
21 Al h'asoon
22 Hanud
23 Bidashy
24 Bashar
25 Hangada
26 Ar Raba'ah
27 Al Hithal
28 Adra'ah
29 Dhi Eabil
30 Dhafar
31 Sharafa
32 Bayt as Shaiy

^ 3 3 ) A s Zuwab
34 Bani Kuwallad

$-<Mh\ Hashaa'hida
36 tfathan
37 Al Saifer
38 Na'anah
39 Al Hiqdahah
40 Kagrabit al Anab
41 Bar.i Fallah
Kl Bani 2aydan

op6r - operator
cash = cashier
COE - cosroittee

ORGANISATION
Initiative

villager
sjeich
villager
governnent
-
government
2 villagers
villager

RIRDP
governnent
aqil
aqii
viiiage
sjeich Joar
sjeich Joar
villager
villager
villager
villager
government
villager
governEent
government
villagers
sjeich
government
2 aqils
sjeirh
villager
PKC-vtrker
outsider
villager
villager
villager
villager
villager
sjeirh
villager
villager
villager
villager
villager
sjei^h

Owner

village
village
village
2 villages
-
village
village
village
village
village
village
village
village
9 villages
difficult
3 villages
village
nobody
viiiage
village
village
viiiage
village
9

village
village
governuent
sjeich
village
village
village
viiiage
village
village
village
viiiage
villages
village
village
viiiage
villages
village
village

(number? of nenbers)

Responsible

operator
operator
operator
operator
-
oper. + cash.
operator
operator
aqil
operator
operator
operator
-
operator
difficult
operator
cashier
nobody
operator
operator
operator
operator
nobody
1
operator
operator
2 aqils
nobody
operator/cashier
operator
operator
operator
operator
conucittee
sandub
committee
sjeich
nandub
operator
operator
villagers
operator
operator

PERSONNEL
Oper

1
1
1
1
_
1
1
1
-
1
1
1
-
1
1
1
1
-
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1

.Cash. Coi.

-
-
1
_
1
5

-
-
-

sone
2
1 4
-
-

-
-
-
-
1
-
-
-
1 15

-
-

1 7
1
1 27
1 5
-
-
1

-
-

REGISTRATION
systei

list
no
list
list
_
list
no
list
-
no
no
list
_
list
1
no
office
-
list
list
no
-
-

book
office
list
no
office
,
list
-

books
not yet
book
book

list
book
no
list
list

bills

no
no
no
no
_
no
no
yes

no
no
no
_
no
no
no
yes
-
no
no
no

yes
yes
no
-
yes

no

yes
no
i

yes
-

no
yes
no
no
no

RULES

nonal
nonal
nonal
BOBe

sote
soie
nonal
_
nonal
nonal
no

no
no
no
special
_

nornal
several
sote
no

several
several
nonal

several
no
no
no
nornal
special
nonal
special
special
nornai
soae
scne
no
soiie
no



Annex M

OXGMISATIOML ASPECTS OF HATER SDPPLY SCHEMES CONT'D

Village Operational
(lODtb) in

FINANCES YR/ith
out savings

SERVICE
level freqf*)

Total
delivered

(•3)

SCHEME USER
A (t) Bit)
- X t

1 Al Husul 53
2 Dafinah 53
3 Al Mayfa'ah 53
4 Saia 53

Eufara 53
5 Sin al Banna 53
6 Jarf Iabil 72
7 Al Hajar 53
8 Ar Rhawq
9 Al Garrar 53
10 Jswf al Nukabah 31
11 Kanaka al Masud 70
12 Kawr
13 Al Hihal 27
14 Joar 4
15 Jebal al Ma'al 41
16 Al Azan 24
17 As Shaqqab
18 Al Hajalah 34
19 Ai Haruj 1
20 Kastah 4
21 Al Hasoon
22 fianud
23 Eidashy
24 Bashar 4
25 Hangada 14
26 Ar Raba'ah 1
27 A] Kithal
28 Adra'ah 2
29 Dhi Sabil
30 Dhafar 11
31 Sharafa 1
32 Bayt as Shaiy 1
33 As Zuwab 120
34 Bani Huwallad 19
35 Al Hashaa'hida 16
36 Wathan 10
37 A3 Saifer 14
38 Na'aiah 14
39 Al Hiqdabah 10
40 Haerabit al Anab 12
41 Bsni Faliah 8
42 Bani Zaydan 2

1,200
1,200
2,300

1

1,150
566

o

1,800

800
0

4,000

950
7,300
4,770
19,790

5,740
6,300

9

1,000

900

1730)
9,500
19,000

0
300

2.500
200

3,600
3,500

1,590
1,200
2,300

566
4,300
1,800

[-390)
0
0
0
0

755
0
0

750 50
180 (-180)

4,530 1-530)

950 0
4,300 3000
4,770 0
7,300 12,490

3,000 3,000 0
? ? -

350 ?

4,550 1.150
5,050 1,250

9

900

730
6,150
19.000

0

0
3.350

0
0

530 (-230)
210 2.230

0200
2,950 650

175

HC 4 days
PT 4 days
HC 3 days
PT always
PT always
HC always
BK always
PT always

PT always
HC always
HC always

HC always
PT 7 days
PT 14 days
HC always

HC always
HC always
PT always

HC always
HC 3 days
HC always

HC aiwavs

PT 14 days
HC always
HC always
HC always
HC always
HC 7 days
HC always
HC always
PT always
HC always
PT or. request
HC always
HC 3 days

if) : A = X of people using the system
B = X of the users that pay for the wa:er

(>! ; 4 days leans every 4 days water
?H - taps near bore hole (public taps in village not connected
HC = bouseconnections
PT = public taps
Values between brackets are special cases, see village descriptions

518
351
578
330
180
315
7

450

200
75

1800

234
535
420
1845

160

50

470
?
1

346

95

750
375
655
740
150
36
125

7
180
350

100 51
? 41

77 90
100 94
100 97
100 98
100 ?
100 50

100 80
100 10
100 66

90 67
60 89
100 90
88 90

100 94
32 ?
14 39

ioo IOO
79 ?
36 ?

15 96

41 90
94 ?
100 90
100 1
97 (100)
100 93
51 97
100
100 63
100 89
61 100
i00 100
63 100



FISMCES
Calculated water price per a3 (TR

Viiiaee
hue

1 Al Husai
2 Dafinah
3 hi Majfa'ah
4 Sana

Stifara
5 Sire al Banna
6 Jarf Isbil
7 SI Hajar
9 Al Garrar
10 Javf al Nukabah
11 fianaka al Kasud
13 hi Hibal
14 Joar
15 Jebal ai tfa'al

Sin al Abd/Thabaq
16 Al Azan
18 Al Hajalah
19 Al Harnj
20 Hastah
24 Sashar
25 Hangada
2S Ar Raba'ab
28 Adra'ab
30 Dhafar
31 Eharafab
32 Bayt as Shan?
33 hi Zavab
34 Bani Httvallad
35 Al Hashaa'bida
36 Matian
37 Al Saifer
38 Ha'aiah

Expenditures in YF.
Diesel

900
550
550
275
275
166

2,000
1,500
550
120

3.120
500

1,400
1,040

-
3,000
1,200

-
•>

900
1,485

-
-

275
-
-

480
600

2,000
11,000

0
180

Oil

190
100
200
]O5
105
100
BOO
300
200
60

1,210
150
700
130

900
240
-

180
285
-
-

100
-
-

115
110
250

1,700
0
50

Others

.
50
50
-

270
50
-
-
-
-

200
-
-

600
-

400
60
-

480
-
-
-
25
-
-

100
20
200

1,800
-
-

per month
operator

(500)
500

1,500
500
500
250

1,500
0
0
O
0

300
2,200
3,000

3,000
1,500
1,500

-
2,500
3,280
1,500

-
500
500
-

eoo
0

3,000
2,500

-
(300)

cashier

-
-
0
-
0
0
-
-
-
-
-
0
0
0
0
-
-
-

500
-
0
-
-
-
-
0
0

700
2,000

-
-

Collected
Wuonth

1,200
1,200
2.300

9

1,150
566

1,800
800
0

4,000
950

7,300
4,770

-
19,790
3,000

-
350

5,740
6,300

-
1,000
900
-

0
(730)

9,500
19,000

-
300

Savings
TS/aontb

(-390!
0
0
0
0

1755
0
0
50

(-1801
(-530)

0
3,000

0
-

12,490
0
-
-

1,180
1,250

-
-
0
-
-

0
3,350

0
0

(-230)

Jreq.t)

12
12
4
1
1
4
4
12
12
-
12
12
12
12
-
4
12
12
12
12
4
12
12
12
12
12
12
-
12
12
0
4

Big repairs
paid fron

collection
collection
collection
collection
collection
box
collection
collection
box
operator
collection
collection
box
collection
-
box
government
collection

box
operator
1
box
collection
box
-
box
collection
box
government
collection
collection

total

5
8
4
3
6
5
?
8
7
-
3
5
15
8
17
15
20
5
-
10
-
-
-
10
-
10
-
-
12
27
0
8

for
diesel

4
5
1
2
2
3
?
B
6
-
3
3
4
2
4
4
10
-
-
3
-
-
-
4
-
-
-
-
3
18
0
6

for
salary

1
3
3
1
4
2
1
0
0
-
0
2
5
6
13
2
10
-
-
5
-
-
-
6
-
-
-
-
5
9
0

(8)

for
savings

0
0
0
0
0
0
0
0
1
-
0
0
6
0
0
9
0
-
-
2
-
-
-
0
-
-
-
-
4
0
0
0

5
x



fiwcis

Village
Nase

Expenditures in YR per nonth Collected Savings Big repairs
Diesel Oil Others operator cashier YR/a-orsth TR/aonth Freq.*) paid fron

Calculated water price per a3 (TR
for for for

total diesel salary savings

39 Al Hiqdahah
40 Magrabit al Anab
41 Bani Fallah
42 Bani Zavdan

140
150
600
675

130
50
250
500

-
-

100
150

2
2

0
0

,000
,000

2,500
200

3,600
3,500

2,230
0

650
175

12
6

12
12

box
collection
box
box

20
0
20
10

0
0
11
5

18
0
4
1

*) no of tiies collected per rear
t froi collection at weddings and travels
Values between brackets are special cases, see village descriptions

o



Annex 0

HATERSOURCES BEFORE TKS SCHKME M S CONSTRUCTED

V i l l a g e
Nane

Source 1

1 Al Husul
2 Dafinah
3 Al Hayfa'ah
4 Saia/Sufara
5 Siri al Banna
6 Jarf Isbil
7 Al Hajar
8 Ar Rhawq
9 Al Garrar
10 Jawf al Nukabah
11 Kanaka al Hasud
12 Mawr
13 Al Hihal
14 Joar
15 Jebal al Ha'al
16 Al Azan
17 As Shaqqab
16 Al Hajalab
19 Al Karuj
20 H&stah nev
21 Al Hasoon
22 Hanud
23 Bidashy
24 Bashar
25 Hangaria
26 Ar Raba'ah
27 Al Mithal
28 Adra'ah
29 Bhi Sabil
30 Dhafar
31 Sharafa
32 Bayt as Shany
33 As Zuwab
34 Bani Huwallad
35 Al Hasbaa'bida
36 Nathan »ountain

Nathan wadi
37 Ai Saifer
38 Na'aaah
39 Al Biqdabah
40 Hagrabit al Anab
41 Bani Fallah
42 E&ni Zsydan

tine
(*)

Source 2 tiie
(*)

by car
Yfi/»3

boreholes
shallow well
shallow well
shallow well
cisterns
rainwaterboles
cistern
shallow well
other villages
shallow well
village sche»e
shallow wells
shallow wells
springs
cisterns
shallow wells
boreholes
spring
cisterns
village schene
Ma'abar scheie
private scheies
boreholes
shallow well
spring
shallow wells
shallow wells
spring
2 springs
cisterns
boreholes
spring
village schene
village schene
spring
shallow well
spring
spring
spring
spring
springs
boreholes
shallow well

J 15 iln.
-. 5 sin.
1 10 tin.
' 20 lin ••-,.

~* 5 lin
« K 5 nin
•- 5 ain
+ 15 lin
— 30 Bin
- 10 Bin

1 cin
j 10 Bin
- 10 Bin
- 30 nin-3hrs
- 15-45 Bin

' \ 10 Bin
< 25 Bin •

- 2 hrs
•4 5 ain

< 20 Bin
- 5 nin
J 5 lin
J 20 iin
i 10 Bin
- 20 Bin
•• 15 B i n

• 10 Bin

- 5 Bin

• 10 inin

- 10 Bin

15 Bin

- 10 Bin

10 Bin

5 Bin

-• 2 hrs

- 1 hr
- 5 Bin

- 15 nin
- 10 sin
30 iin

* 20 Ein
- 2 hrs
- 20 Bin

spring

cistern
other village

other villages

cisterns

spring (by car)
cistern
boreholes
boreholes
shallow wells

rain water

cistern

boreholes
dan
wadi

spring

cistern
cisterns

borehole

cistern
cistern

30 sin.

10 Bin
45 sin

2 hrs
40
50
100
50

5 iin-1 hr 100
100

25 Bin
10 nin
10 Bin
10 Bin
10 Bin

10

50
150

20 Bin

10 Bin
2 hrs

30 Bin

5 Bin
5 Bin
_

60

200

100

;

150

120

30 ain

5 nin
5 Bin

110

: walking tine in ninutes, one way only
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Annex 0

USE OF SRWSD WATEB SCHEME FOR:

Village
Mane

:

37

Al Husul
Dafinah
Al Hayfa'ah
Saia/Sufara
Sirs al Banna
Jarf Isbil
Al Hajar
Ar Shawq
Al Garrar
Jawf al tiukabah
Hanaka al Hasud
Hawr
Al Hihal
Joar
Jebal al Ha'al
Al Azan
As Shaqqab
Al Hajalab.
Al Haru.i
Vastah new
Al Ha8oon
Hanud
Bidashy
Bashar
Kangada
Ar Raba'ah
Al Mithal
Adra'ah
Dhi Sabil
Dhafar
Eharafa
Bay: as Shaiy
As Zuwab
Bani Huwallad
Al Hashaa'hida
Hatban lountain
Nathan wadi
Al Saifer
Ma'amah
Al Migdabah
Hagrabit al Anab
Bani Fallah
Bani Zaydan

Huian
consuip.

Watering
aniials

Hashing
clothes

Washing
blankets

Used for Alternative source Tiief*)
gardens for drinking water

3/4
+

1/5

1/2

few

•any
few
few

few

1
few

few

forbidden
few
few

nany
nany
few

few
few
few

nany
few

few

boreholes
boreholes
boreholeB
boreholes
borehole
boreholes
other villages
shallow wells
other villages
cistern
village scheie
private scheies
shallow well
spring
cisterns
boreholes
boreholes
spring
boreholes
boreholes
Ma'abar scheae
private achenes
boreholes
boreholes
borehole
shallow wells
boreholes
spring
springs
cisterns
boreholes
spring
borehole
spring
spring
shallow well
spring
other spring
other village
spring
spring
borehole
shallow well

15 lin
10 tin
15 lin
20 tin
15 lie
35 tin
2 hrs
15 lin
30 tin
30 tin
1 Bin
house
10 lin
3 hrs

15-45 lin
10 lin
25 lin
2 hrs
10 lin
10 lin
5 iin
5 iin

20 iin
10 ain
10 iin
15 iin
20 iin
5 iin
10 iin
10 iin
15 Bin
10 iin
15 iin
10 tin
2 hrs
1 hour
5 tin

30 iin
30 iin
30 iin
20 iin
2 hrs
20 Bin

"i : walking distance in nimites, one way only

I
I
I



WATERSOURCHS USED NOWADAYS

>
3
CD

Village
Name

1 Al ftisaL
2 Dafinah

3 Al Hayfa'ah
4 Sana
Sufara

5 S i m al Banna
6 Jarf Isbil
7 HI Hajar
5 Ar Rhawq
3 Ai Garrar

10 Jawf al Sukabah
;1 rlanaka ai "asud
12 *awr
13 11 Sihil
14 Joar SRW5D

Joar private
15 Jebal al Ka'al
16 Al Azan
IT As Shaqqab
16 Al Hajalah
19 Al Haruj
25 Wastah
21 Al Hasoon
22 Hand
23 Bidashy
24 Bashar
25 Kangada
26 Ar Raba'ah
27 Al Kithal
28 Adra'ah

Drinking

scheme
scheae
boreholes
schese
scheae
schese
scheie
scheme
scheme
shallow well
scheme
other villages
scheie

viilaf? scaes?

priv. schemes

scheme
scheme
priv. scheme
scheme
schese
boreholes
scheme
boreholes
scheae
"a'abar scheae
priv. schemes
boreholes
schese
scheie

scheme
b.holes, car
scheme

time
(*)

house
5 min
10 sin
house
10 min
5 ain
house
35 sin
5-15 min
15 min
5 sin
30 sin
1 min
i sin
house
house
3 31 !i

house
5 ain
house
25 sin
house
10 ain
5 sin
5 mir.
5 tin
20 ain
house
house
5 min
20 Bin
house

Watering
cattle

scheme
boreholes

scheae
scheae
scheae
scheme
schese
scheme
shallow well
scheme

scheee
vill. scheae
priv. schemes
scheme
scheme
cistern
cistern
scheme
boreholes
cistern
scheme
no
Ma'abar scheme
priv. scheees
boreholes
scheae
schese
schene
boreholes
scheae

time
!•)

house
10 sin

house
10 sin
5 min
house
35 nin
5-15 sin
15 min
5 sin

1 ain

1 sin

house

he ass

5 sin
10 min
15-45 ain
house
25 sin
10 min
he use
-
5 min
5 nir.
20 nin
house
house

5 sin
20 min
house

Washing
clothes

boreholes
boreholes
1

schemetbh's
scheme
scheme
scheme
scheme
scheme
shallow well
scheme

schesie
vill. scheme
priv. schemes

shallow wells
cist/spring
cistern
cistern
borehole/sch
boreholes
cistern
scheme
boreholes
shallow wells
priv. schemes
boreholes
boreholes
scheme
schene
boreholes
spring

time
fM

15 sin
10 sin

15 min
10 ain
5 sin
house
35 sin
5-15 sin
15 Bin

5 min

1 ain
1 is in
house
10 nin
10-30 ain
10 min
15-45 Bin
10 ain
25 sin
10 sin
house
10 Biin
10 sin
5 min
20 niin
10 min
house
5 min
20 sin
5 Bin

Washing
blankets

boreholes
boreholes

boreholes
boreholes
boreholes
borehole
scheee
schese
shallow well
scheme

scheme
boreholes
priv. schemes
shallow wells
rainwater
cistern
cistern
boreholes
boreholes
cistern
schese
boreholes
shallow wells
priv. schemes
rainwater
boreholes
borehole
shallow veils
boreholes
daa

Use
(*>

15 min
10 ain

15 ain
20 ain
20 ain
15 ain
35 Bin
5-15 sin
15 ain
5 min

10 Bin
10 min
house
10 min

10 min
15-45 ain
10 Bin

25 Bin
10 sin
house
10 ain
10 Bin
5 min

10 sin
10 Bin
15 ain
20 ain
10 ain

Gardens

few
no

aany
few
few
few
few
few
no
no

few
few
aost
nc
no
no
no
few
no
sot allowed
few
few
no
some
few
mar.y
many
no
nc
few

Water
used

car/wastewater
-

scheae
Bcheae
scheae
scheae
car
scheae
-
schese
-
scheae
village scheae
priv. schems

-
-
-
scheme
-
-
scheae
scheae
-
priv. Echeses
boreholes
scheme
schese
-
-
spring



WATERSOURCES USED NOWADAYS

Village
Kane

29 Dhi Sabil
30 Dhafar
31 Sharafa
32 Biyt as Shaty
33 As Zuwab
34 Bani Huwallad
35 Al Kashaa'hida
36 tfathan nountain

Vatban vadi
37 il Eaifer
38 Ha'aiah
39 Al Hiqdahah
40 Oagrabit al Anab
41 Bani Fa11ah
42 Bani Zaydan

Drinking

springs
scheae
schene
schene
scheae
scheme
scheme
schene
spring
scheme
schene
schese
spring/schese
scheae
scheae

tine
(*!

10 tin
5 ain
house
house
house
house
house
house
5 sin
house
3 ain
house
5-20 ain
house
house

Watering
cattle

springs
cisterns
schene
spring
schese
scheoe
scheme
cistern
spring
scheae
schene
schene
spring/scheee
cistern
schene

tine
(')

lOnin
10 sin
house
10 sin
house
house
house
5 ain
5 ain
house
3 ain
house
5-20 ain
5 sin
house

Hashing
clothes

springs
cisterns
schese
scheme
scheme
spring
scheae
cistern
spring
scheae
scheae
schene
spring
cistern
schene

time
{*)

10 iin
10 sin
house
house
house
10 o k
house
5 ain
5 rain
house
3 sin
house
20 Bin
5 ain
house

Washing
blankets

springs
cisterns
boreholes
spring
boreholes
spring
Bcheae
cistern
spring
schene
scheae
spring
spring
cistern
shallow veil

tiie
{*)

10 tin
10 Bin
15 iin
30 Bin
15 ain
10 ain
house
5 sin
5 sin
house
3 ain
30 tin
20 nin
5 Bin
20 nin

Gardens

no
one
few
few
few
aany
few
no
no
no
few
few
no
no
few

Hater
used

car
wastewater/Bch.
Bcheae
scheae
scheme
mtewater/sch.
-
-
-
wastewater
scheae
-
-
wastewater

ft) : walking tiae in sinutes, one way only

>
3
3
fl>
X
•0



A n n e x Q

STORAGE OF WATKR

Village Supply
Kane (*) Storage

Jerry-
cans

Size netal
tanks
L3

Filling
with

Mi 4 aeans every 4 days water available
,ic = jerry can
closed fitting means a systeo with taps straight to the distribution systei

Fetching Situa-
through tion

1 Al Husul
2 Dafinah
3 Al Mayfa'ah
4 Sana

Sufara
>Qr£irB al Banna
6 Jarf Isbil
7 Ai Hajar
B Ar Ehawq
9 Al Garrar
10 Jawf al Nukabah
11 Hanaka al Hasud
12 Mawr
14 Joar SRWSD

Joar private
15 Jebal al Ma'al
16 Al Azan
17 As Shaqqab
18 Al Hajalah
19 Ai Haruj
20 Wastah old

tfastah new
21 Al Hasoon
22 Hanud
23 Bidashy
24 Bashar
25 Hangada
26 Ar Kaba'ah
27 Al Ritfaal
28 Adra'ah
29 Dhi Sabil
30 I)hafar
31 Sharafa
32 Bay! as Shaay
33 As Zuvab
34 Bani Hywallad
35 Ai Hashaa'hida
36 Hethan nountain

Wathan wadi
37 Al Saifer
38 (ia'amah
39 Al Kiqdahah
40 Maprabit al Anab
41 Bani Fallah
42 Bani Zaydan

4
4
3
always
always
always
always
always
no
always
always
3
always
7
2
14
always
no
always
always
daily
always
always
always
no
daily
always
9

no
always
always
14
always
2
always
2
7
always
always
always
always
always
always
always
3

yes
yes
yes
yes
yes
no
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

no
yes
few
nost
no
no
yes
few
no
sone
no
no
no
souse
no
yes
no
no
no
yes
no
yes
yes
yes
yes
no
no
no
no
no
yes
no
no
yes
no
no
no
no
yes
no
yes
few-
yes
no
yes

1-2
< 0.5
1-2
few
yes
no
0.5-2
0.5-1
0.5-2
0.5-1
0.3-1
0.5-1
1-2
2-4
yes
i

0.5-2
0.5-2
1-2
0.5-2
0.5-1
no
few
< 0.5
< 0.5
0.5-1
1-2
1-2
1-2
1-2
< 0.5
1-2
1-2
1-2
1-2
1-2
0.5-2
1-2
0.5-1
0.5-1
no
2
0.5-2
0.5-1
0.5-2

tap
jerrycan
hose
-
jerrycan
-
jerrycan
jerrycan
jerrycan
jerrycan
hose
hose
tap/closed fitting
hose,bucket
bose
hose,bucket
tap/hose
jerrycan
tap
tap
tap
-
jerrycan
jerrycan
jerrycan
tap
tap
jc/hose
jerrycan
closed fitting
jerrycan
hose
closed fitting
tap
tap
closed fitting
tap
tap,closed fitting
jc. closed fitting
tap
-
tap
hose
tap
tap/hose

lid
lid
tap
-
lid
-
lid
lid
lid
lid
lid
lid
tap
tap/lid
tap
tap/lid
tap
tap
lid
lid

-

lid
tap
tap
tap/lid

tap
tap
lid
lid
tap
tap
tap
tap
tap
tap
lid/tap
lid
-
tap
lid/tap
lid
lid/tap

clean
fair
clean
fair
dirty
-
dirty
fair
clean
dirty
dirty
1
clean
clean
clean
clean
clean
clean
clean
clean
clean
-
-
clean
clean
clean
clean

clean
clean
fair
fair
fair
leaking
clean
clean
clean
clean
fair
fair

clean
fair
fair
fair
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Annex Q

SANITATION

Village
Kane

General situation
houses village

Toilets
Baiadih Pour-flush

1 Al Kusul
2 Dafinah
3 Al Hayfa'ah
4 Sana

Sufara
5 Sirs al Banna
6 Jarf lsbil
7 Al Hajar
B Ar Bhawq
9 Al Garrar
10 Jaw" ai Nukabab
11 Kanaka al Masud
12 «awr
14 Joar SfiWSD

Joar private
15 Jebal al Ba'al
16 Ai Azan
17 As Shaqqab
18 Al Hajalah
19 Ai Haruj
20 Wastah new

Wastah old
21 Ai Hasoon
22 Hanud
23 Bidashy
24 Eashar
25 Kangada
26 Ar Raba'ah
2? Al Mithal
28 Adra'ah
29 fchi Sabil
30 Dhafar
31 Sharafa
32 Eayt as Shamy
33 As Zuwab
34 Bani Huwallad
35 Ai H&shaa'hida
36 Wathan
37 Al Saifer
38 Ne'amah
SS A: Higdahah
40 Hagrsbit al Anab
41 Earii Failah
42 Eari Zaydan

very clean
acceptable
clean
dirty
variable
clear
acceptable
variable
clean
dirty
acceptable
clean
clean
clean
acceptable
acceptable
clean
variable
acceptable
acceptable
acceptable
acceptable
dirty
dirty
clean
clean
clean
clean
clean
cleen
acceptable
acceptable
acceptable
clean
acceptable
clean
variable
acceptable
acceptable
acceptable
clean
acceptable
acceptable
clean

dirty
dirty
dirty
clean
acceptable
dirty
acceptable
clean
acceptable
clean
dirty
clean
ciean
acceptable
acceptable
dirty
variable
acceptable
clean
clean
dirty
dirty
dirty
clean
clean
acceptable
clean
acceptable
acceptable
dirty
dean
acceptable
acceptable
acceptable
ciean
variable
acceptable
acceptable
acceptable
clean
acceptable
acceptable
acceptable

BOSt

oost
all
all
few
BOSt

nest

few
no
no
DO

lost
few
tost
all
BOSt

DOSt

BOEt

no
most

most
iost
BOSt

BOEt

few
»any
nost
most
•any
no
few
most
BOSt
few
no
no
few
no
no
BOSt

few
few
few

few
7

9

7
no
no
no
few
few
7
no
no
few
few
no
no
all
7
7
7
few
BOSt
few
7
few
few
DO
one
7
7
few
•ost
few
few
no
2 public
7
no
7

Vastewater
drainage(l) to gardens

pipes

street
street
outside
outside
outside
street
outside
outside
outside
outside
street
outside
outside
outside
outside
street
outside
street
outside (*
pits
street
street
outside
pipes
pits
pipes
outside
street (*)
pipes
pipes
outside (*]
outside
street
street
pits
outside
outside
outside
otside/pit
outside I*)
outside
outside
outside

yes

few

yes

yes

yes

yes

Pits
available

no
no
2
no
no
no
no
no
no
no
no
few
few
no
no
no
yes
few
no
no
yes
no
few
no
nw.houses
yes
no
no
few
few
nc
one
so
no
yes
yes
few
few
SCi

2
nc
few
no
no

;»! ~ also used for asking dungcakes
it- - outside neans in a way not disturbing (at the backside of houses etc.

street seans causing problems inside the village



ft

PROBLEMS WITH THE SRWSD UATM SUPPLY SCHEMES

PROBLEMS WITH THE S'iSTEH
Village

i AI Husul
2 Dafinah
3 Al Mayfa'ah
4 Sasa/Sufara
5 Sir" ai 3anna
5 Jarf Isbil
7 Ai fiajar
6 Ar Rhawq
9 Al Gerrar
10 Jaw: ai (iuiabah
11 Hsnska al Hasud
12 Hawr
13 Ai Final
14 T->=*
15 Jsb=i el Ma al
16 Al A-an
17 if Ehtqcab
18 A! Ka.ial'ah
19 A! Haruj

23 A! Ha-oon
22 Kanuc
23 Bideshy
24 Bcsh=r'
25 KeriEeda
25 Ar Rcba'ah
27 Al Kithai
2c Arira'aii
2S D:.: Sebi]
30 Dhiiar

32 Eeyt a? Shaj.y
33 Ar Z'jwab
54 Birii Miiwaiiad
35 Al *Ushaa'hida
36 We t h=n
3" Al foifer
36 Si'^iih
39 Ai Hiqoahah
4(: Kceribii ai Anab
k\ Bfc'.i Faiiah
42 Fi';i lb\iiT:

SCHEME
WORKING

yes
yes
yes
yes
yes
r.o
yes
no
yes
yes
r.o
r.o
yes
'J'Z
yes
yes
ne-
ve?

yf?

yes
n:
no
n:>
yes
yes
yes
RO

V5E
r.c
yes
yes
ye?

yes
yes
yes
yes

yes
yes
yes
yes
ye?

Source

yes
yes
DO

DO

no
no
no
yes
yes
yes
no
-
no
n;
no
yes
-
no
yes
no
-
-
-
no
no
no
-
no
yes
no
no
no
no
LO

no
no
no
no
no
yes
no
no

Civil

no
no
no
yes
no
yes
no
-
no
no
no
-
yes
ycc
no
no
yes
no
no

-
-
yes
no
no
no
-
no
-
no
no
no
no
no
no
no
no
no
no
no
no
no

Puips

no
no
no
no
no
yes
no
-
no
no
no
-
yes
yes
yes
no
-
no
yes
no
yes
-
yes
no
no
no
-
no
-
no
no
no
no
no
no
yes
n/a
no
no
no
no
no

Kind of problem

Not enough waier.
Hot enough water.
-
Punping cain to Sufara.
-
Punp not good, reservoir leaking?
-
Katerquality too bad, systen abandoned.
Waterqualitv bad.
Waterquality bad.
-
people not cooperative.
Reservoir bad. puiap too hot.
FuEping nain not good, punp too hot.
Spareparts punp.
Borehole dry, solved by the village.
Distribution system bad.
-
Katerquality bad, pump leaks oil.

Put? not accepted.
People not interested.
P U E P not accepted, reservoir not good.
-
-
-

-
Sot enoueh water in spring.
-
-
-
-
-
-
Problems with the pumps.
-
-
-
Problems arc-ii* waterrights.
-
-

-; - - r/A



Annex R

PROBLEMS WITH THE SRHSB VATEP SUPPLY SCHEMES

PROBLEMS WITH THE ORGANISATION

General Paying Users!*) Kind of probleo
Village

1 Ai Husul
2 Dafinah
3 Al Hayfa'ah
4 Sasa/Sufara
5 Sire al Banna
6 Jarf Isbil
7 A3 Hajar
8 Ai Rhawq
9 Al Garrar
10 J&wf al Nukabah
11 Kanaka al Masud
12 Hawr
13 Al Mihal
14 Joar
15 Jebci al Ma'al
16 Al Azer.
17 As Shaoqab
18 Al Hajalah
IS A: Karuj
20 fc'estah
21 Al Hasoon
22 Hanud
23 Bicashy
24 Eaahar
25 ftengada
26 Ar Raba'ah
27 Al Kithal
28 Adr&'ah
29 Dhi Sabil
30 Dhafar
31 Shsrafc
32 Eayt as Ehaty
33 As Z'jwib
34 Bar.: Huwallad
35 Ai Hashaa'hida
36 Wathan
37 Ai Seifer
38 Ss'aEsh
39 Al Kiqriehah
40 Sagrabit al Anab
41 Eir: Fallah
42 Bar.i Zaydan

no
no
yes
no
no

no

no
no

yes
no
yes
yes
no
yes
no
no
ye=
yes
yer
r. c
EC
HO

no
yes
I:G

no
yes

no
no

T.Z

yes
no
Jh'

no
yes
no
no
no

yes

no
no

no
no
no
no

no

no

no
no

no

no
no
sc
no
no
yes
I.D

T r.

no
no
no
no

no
DO

DO

DO

no

no
no
no
yes

no
yes
no
no

nc
no

Be %

DO

no
no

aa

59 X
nc
no
no
no
no
4S %

no
no
no
re
no

60 X not paying.
Operator was bad, Ad Dayla&i not connected

50 X not paying.

Systen not used for drinking, only for irrigation.
People not cooperative.

Systen too eonpiicated, two villages not connected.
Money disappears, water too expensive, once a •ontb.

Big internal problems.

Old village not connected.
Village not interested.
Villaee not interested.

Internal problems.

1 village not connected.

Problens with paying because no wateneters.
System too expensive.

Problems water-rights.

*) percentage of peorle with pejaccess to the



ACTIVITIES FOR WTERECPPLT OF HEALTH CENTRES/USITS of Health Office Dhasar (HOD1 Information froa project docaaents and s t a f f

VILLAGE

HAKE

Haaiiat All HC

Kedinat as Sharq HC
Kedinat as Sharq HC
At Tallabi HC
Ai Xasnaa HU
Hani Badda KC

Jib Jab HU

AI J'jsa HC
Health Centres (3)
Ai Kashahida HU
Dhi Sabil HU
Kagrabit ai Anab HU
Bani Asaad HU
Bait al Taybi HU
Mariyah HU
Jabel 'faul HU
Bani Qavz HU
Al Malha HU

HC = Health Centre
HU r Health Unit
BH : Borehole
S! = Shallow (fell

RKGIO

HA
HA
HAS

HA
Hadda
Hadda
HA
B?K
Jum

HA
HA
Juaa
Jusa
Ans
Ans
TAL
HA
HA

WATER
! SRKSD PROJECT
i

SOURCE ! CODE

spring
spring
£H

?
spring

sv
3H
spring
sprinE
BH
-
BH
spring
spring
BK
1
?
0

9

?

HA --
H A S :

m --
TAL =

! DHP 01
i m oi
i DHP 02
! DHP 05
! DHP 03
! DHP 28
: DH? 31
! IMP 01
! DHP 41
! DH? 46
! DHP 49
! DHP 29
i DHP 42
! DHP 43
! DHP 44
! DHP 45
i W ? 10
! IWP14
! ISP 17
! I»P 21
i IIP 23

Hanai A H

WORKS

laprove watersupply
Reconstruction spring catchaent
Itprove water 1 sewer systen
Deepen existing well
Isprove watersupply
Supply iine l storage tank
Connection to existing system
Connection to new borehole
2 Reservoirs + supply line
Reservoir + pipes + puaps
Connection to existing PUEP

laprove water & sever systen
Extended to whole village
Extended to whole village
Extended to whole village

Connection to existing systes
Connection to existing systes
Connection to existing systea
Connection to existing systea
Connection to existing 3ystea

Kedinat as Sharq
Bani Fadl Middle
At Tallabi

START

Aug
fon
Ang
Apr
Nov
Kar
Sep
Jtin
Jim
Peb
Oct
Jul

Dec
Jun
Oct
Mov
Dec

85
88
85
86
85
87
86
88
37

67
86

68
89
89
89
89

DURATION
MONTHS

9
4
13
7
2
10
3
2
6
5
2
6

2
1
I
1
1

YR

64
155
14
228
21
11
34
12
12
42
IS
22

31
7
6
5
1

,741
,848
,420
,701
,500
,916
,717
.000
,365
,435
,900
.620

,508
,911
,572
,520
,930

t

1
!

i

j

!
i

t

i

i

!

i

i

:
t

i

i

i

i

SITUATION

good

puip broke down
included in big watersupply scheae
never coapleted
problens with watersource

not visited
pump broke dovn, problens traterrights
not visited

good
spring dry
good
not visited
good
good
good
good
good

CD

x
in



VILLAGES SITE SMALL MATERSUPPLIES : DKP (Dhaiar Health Projects) Inforaation fron project doctiBents and staff.

VILLAS!

NAME

Al Harf
Al Hasahi
Hautab
Souraba
Ain al Haraba
Dolean
Al Avali
Parana
Geraa
As Shauqaba
Al Haisa
Al Iiabai
Bait Taher
Al Bakr
As Saffal
Ain al Hizan
Ain al Hal fat
Ain al Qad
Ain al Hifair
Ai Dauba
Al Harkba
Sait al Ga:i
Gibli B.Gusheib
Al Jebar
Al Juia
Al Jeleba
Al Haugha
Ad Dhorrah

REGIO

BFB
BFH
BFH
BFK
BFH
BFH
BFK
3?K
EFH
m
BFH
BFK
BFH
BFH
BFH
KEA
KEA
HEA
HEA
KEA
KEA
KEA
Jusa
Juaa
Juca
KEA
HEA
HAS

POPUL

250
40
360
250

2120
75
250
50
40
20
26
28
25
42
42
140
100
ZOO
100
50
50
100

310
80

HATEK
SOURCE

spring
spring
spring
spring
spring
spring
spring
spring
spring
spring
spring
roof

spring
spring
spring
spring
spring
spring
spring
spring
spring
spring
spring
spring
spring
spring
spring
well

i

!

i

i
!
i

:

i

t

!

!

;

i

!

1

t

!

j
i

;

i

i

!

:

!

!

t

SSSSD PROJECT

CODI

DHP 04
DKP 10
DHP 12
DHP 13
DHP 14
DHP 16
DHP 17
DHP IB
DHF 20
KIP 32
DHP 33
DHP 34
DHP 35
DHP 36
DHP 37
DHP 06
DHP 07
DHP 08
DHP 09
DKP 19
DHP 24
DHP 26
DKP 21
DHP 22
DHP 30
DHP 23
DHP 25
DHP 11

WORKS

res 12 B3
res 6 B 3

res 12 B3 >
res 15 s3
res 6 m3 +
res 12 E 3 •
res 12 i3
res 12 n3
res 6 a3 4
res 12 E3
res 6 s3 +
res 6 B3
res 6 E3
res 6 93
res 6 &3
res 6 B 3 +
res 15 B 3

res 15 E 3

res 15 B3
res 15 B3

res 6 B3
res 6 s3 +
res 12 o3
res 12 B3
res 6 n3

i CT

conn.
^ CT
* a
t CT
W

t conn
CT

CT
+ CT

t CT
+ CT
COM.

supply line
supply line
veil inprovest.

START

Jan 86
Sep 86
Dec 86
Sep 86
Jul 86
Mar 86
Har 86
Har 86
Dec 86

. Oct 86
Oct 86
Oct 86
Dec 86
Feb 87
Feb 67
Kay 86
Feb 86
Feb 86
Apr 86
Jan 86
Kay 86
Jol 86
Jan 86
Jan 86
Sep 86
Apr 86
Hay 86
Apr 87

END

Feb
Feb
Jul
Feb
Aug
Apr
Apr
Apr
Feb
Sov
Feb
Har
Feb
Apr
Apr
Oct
Apr
Apr
Jun
Har
Aug
Dec
Apr
Apr
Oct
Hay
Kay
Jun

86
87
87
87
86
86
85
87
87
86
67
E7
87
87
87
86
86
86
85
86
86
87
86
86
86
87
87
87

DURATION
HONTHS

2
6
8
6
2
2
2
it

3
2
2
6
3
3
3
6
3
3
3
2
4
18
4
4
2
14
13
3

! PARTICIPATION 1
COSTS !
YR ! HER

21,500 ! no
16,200 ! no
28,040 ! no
26,100 ! hs. connect.
14,500 ! no
21,500 ! pipes
21,500 ! tube
21,500 ! no
10,700 ! pipes
30,000 ! pipes
17,200 i no
15,500 ! no
21,200 ! tube
15,500 ! tube
15,500 1 tube
37,500 ! pipes
25,000 ! no
25,000 ! no
25,000 ! pipes
25,000 ! no
12,500 ! no
57,300 ! no
21,500 i pipes
21,500 ! no
13,550 ! pipes
13,120 ! no

ULLAGE
VALUE
i 1 j\ J

0
0
0

12,000
0

36,000
400
0

4,000
35,000

0
0

3,000
1,500
400

3,000
0
0

3,000
0
0
0

2,000
0

400
0

24,260 ! 52 storage tanks 6,000
25,100 !

operational
per

31-12-1987

no
no
no
yes
no
y?s
no
no
no
yes
no
no
yes
no
yes
yes
no
no
yes
no
no
yes
yes
no
yes
no
yes

i

i

!

i

!

i

!

i

i

!

i
!
i

!

!

j

i
i

!

i

i

i

i

i

i
i

i

i

j
i

KHAKIS

probleis taterrighta
problems vaterruhts

Jun 87: H.H. ejected

supply froB roof to tank

M i l dry

supply line bad

Dec 87: H.U. connected
bad aaintenance

prison
3
3
(D
X

BFH r Bani Fadl Middle
BFH = Bani Padl High
KEA = Kagrabit al Anab
HAS = Medinat as Sfcarq
CT : Cattle trough



Annex U

SANITATION PROJECTS SAP

VILUGE
HUMBEP

-
40

34
35
36
36
39
-
41
42

1

12
-

34
34
36
3£
39
-

52

-
40
-

34
35

_
_

34
38
32

CODE

SCHOOLS

SAP 07
SAP 12
SAP 14
SAP 16

SA? 22
SAP 25
SAP 29
SAP 30
SAP 33
SA? 35
SAP 35
SAP 40

KOSvUES

£*? 02
SA? 03
SA? 42
SAP 04
SAP 06
SA? 24
SA? 27
SA? 31
SA? 32
SA? 34
SA? 37
SA? 41
£A? 4?

FE-UH '."••

SA? ."1
SA? 13
EAT- •£
SA? 17

SA? 2U
SA? 23
SA? 25

OTHERS

SA? 10
SA^ il
SA? 28
SA? 56
EAF 43

NAKE VILLAGE

Sannaban
Bani Fadl
Bani Asaad
Magrabat al Anab
Inproveient
Eani Muwallad
Al Mashaa'hida
Nathan low
Nathan high
Al Miqdaha
Baradoon
Bani Fallab
Eani Zaydan

Al misui
Kavr
Mawr phase 2
Sannaban
fara:a
Eani Huwaliad
Eani K. wceen M.
Nathan high
Nathan low
Ai Kiadaha
Karar al Sud
Mushr&q
Bay: as Shany

Medinat as Sharq
Bani Fadi
Bsni Asaad
Hagr. al Anab
improvement
At Tcilabi
Bani Muwallad
Ai Mashaa'hida

A] Jusa
Al Jur.2
Bani Kuwallad wonen
Ai Nar.a'ah public
Bayt as Shany voien

TOILETS
TYPE

_
dry
dry
dry
-
PF
PF
PF
PF
PF
PF
PF

PF
-
PF
-
PF
PF
PF
PF
PF
PF
PF
PF
PF

dry
dry
dry
-
-
PF
PF

dry
dry
PF
PF
PF

TOTAL

10
3
3
3
-
5
3
4
4
4
7
3

1
4
6
8
4
4
2
8
4
4
2
4?
2

2
2
2

-
2
2

I
1
2
2
1

COSTS

n

190,000
47,961
52.£00
34,100
27,600
111,050
65,000

106,000
100,000
80.000
180,000
80,000

?

32.423
78,800
72.000

210,000
76.50C
102.608
40,000

231.000
104.000
110.000
31,255
94.400

i

20.000
37,611
39,650
28,500

3,398
60.420
40,000

25.350
14,450
40,000
32,000

r.

COMPLETED

Jul 87
Jun 87
Dec 86
Feb 87
Sep 88
Jul 88
Sep 88
Dec 88
Dec 88
Mar 89
Jun 69
Oct 89
Nov 89

Nov 85
Apr 87
Dec 88
Jul 87
Aup 87
Nov 88
Nov 88
Dec 88
Dec 88
Sep 89
Sep 89
Jan 90

~

Jan 87
Jan 87
Nov 86
Feb 67

Dec 87
Jul 86
Sep 88

Nov 66
Nov 66
Nov 88
Jui 69
-

REMARKS

used as classrooi
not visited
not visited
-
not used
dirty
clean
clean
never used
not used
not visited
not used
acceptable

acceptable
-
clean
denolished
acceptable
clean
clean
very dirty
acceptable
acceptable
not visited
not visited
not conpleted

not visited
not visited
not visited
acceptable

not visited
clean
not used

not visited
not visited
clean
very clean
not completed



CHEMICAL

Code

drpOl

dip42

dipC3

dr;04

drpO5

drpOG

musts or miusiffus

CiUaje s u e

Al Husd
nrj good »ter

tlafinah
good later

Al Haifa'in
verr eood later

Sasi/Sufara
very food niter

S in ai Banna
very good later

Jarf latil
food vater, t en

hint

ina

ta

Ana

Ins

(ins

hard

Soiree

BE

BE

BE

BH

BH

BH

date

900305

900226

904220

900225

900307

904311

date

904306

904344

904224

904226

904308

904312

l l . c o n d .
• i c r o S

414

$82

359

350

314

654

6.9

1.8

7.8

7.9

8.1

1.6

Tot.tod
M/lbC03

132

171

137

130

122

230

Tot.ilkil.
•1/1 CaC03

124

154

128

126

126

233

Ctlclu
•1/1 Catt

44

48

46

39

36

53

HagaeBiot
Eg/1 HgH

5

13

5

6

1

U

Sodia
•f/lfc

19

44

60

15

26

35

itH/11*

3.4

3.5

S.T

3.9

4.1

to.s

1 ttufiUH
•f/llltt

ft

0

0

0

0

0

IreMT)
•1/1 ht*

0.03

0.64

6.03

0.04

0.44

0.04

Stlphate
H/l S04-

22

32

18

17

25

28

l i tnt*
i*/l«3-

15

27

15

7

7

15

Annex W

ftearhtte
•1/1 KH—

0.8

O.t

0.3

0.$

6.6

4.5

fhnriie ftlwlit
• i / l f - «f/l Cl-

1.2

4.4

0

1.1

0.5

1.6

13

44

12

12

19

32

drpO7

drpl!

At Ha.w Ing ft!
good Hater, n i t r a t e needs attention

900311 900312 tU 1.9 145 101

Ar Rhaiq Qaifai BS 810110 810122 3200
Ar Rhaitq feifa BE 890306 BM31S 3340
verr bad Hater, i t r j M l t j , conductif itT. b i r d a e u , u n f a M s e , i roo , Dh l o t l i e ,

1.3 740 345
1.1 778 331

flsoride too higtt

t l Garrar Daifjb 6H 810628 810126
kl Carrar (aifat fit 904319 940322
tiad nater, saLty, hatdteiB, ungaaeEe, iron too hi;k

drplO iavf ai Kukabah tlaifab S U l l w veil 861216 861211
Jav: al Hukakh
Ja«f al. Hukabah
oaif al Hokabah
Ja«f al Hoiabah
;a»f al Hukabah

Saifai
Saifab
Salfab
flaifah
Saifih

BH
BH
BH
House 1
House 2

1150
1163

1784
2040

6.6 660 420
1.4 579 34S

814S17 814811
814820 614134
900319 904324 1628
904319 904321 1124
944319 940321 1659

1.2 740 325
6.8 740 490

433
513

1.3 684
6.7 820
8.1 304 515

bac niter, salty, iron, unganese too high

Kanaka ai flasud Qaifah BH project
Kanaka al tasod Saifih BH project
Kanm il Hasod uaifah BH
Sariita ai Kasud Saifih 8ft

S10622
661028
680402
900317

810726
861029
880404 m

mm us

1200
1353

1.8 743 462

300

7.9 266

7.5 4 M
6.9 450 280
8.1 263 235

216
vater frot p r i m e acheee, acceptable froi project Echeie

M Arab Bit private 880321 880323
eood nater

Joar
Joar Scheit f-V.
food satgr

Ane
ins

m
fifl

900226
900226

900227
900227

114

380
430

8.4 238 206

7.7 163 125
8.1 193 142

164
176

124
126

184
201
200
222
211
182

104
136
69

m

it
47

80
82

85
64

68
58

65

30 4.8

473
436 26

13B

133

106
113
134
150

11

17
IB
19
H.5

114 4.4
69 5.2
S3 9.6

0.3
O.T

0.3
6.2

6.1
6.5
0.1
0.5
0.2
0.1

0.2
0
0
0

73 1.7

4.45

4.2
0.06

0.2
4.3

0.1
0.4
0.2
T.I
4.69
0.27

0.09
O.02
4.02

(1.01

33

350
440

364
310

640
300
438
415
540
512

100
60
26
32

85

49

i
4
11
11

4.6

0.1

0.1

0.5

0.4
0.7
0.1

0
0.1
4.8

4.9

0.4

1.8
2.0

1.5
0.9

1.3

0.7
0.6
6.8
6.9

29

T56
667

236
168

66
JO
66
60
64
10

1.3 240
1.3 250
1.6 105
0.1 113

0.4

2.1
1.5

0
0

0.03
0.03

15
25

10
15

4.6
4.9

0.2
4.5

10
12



cxuiai

Code

dpplO

dppl3

«>03

,spO5

nspOS

•spit

«pll

«sp[2

.vis

atpU

dhpOl

rvpO6

^

wpIO

rapll

MMISIS or MTI

Village out

Jetai ii Ha si

vt rr pod irate r

11 A2U
41 Azu
M A:ai
good «ater

( i tiijaiah
acceptable nater

Al Karuj
bad later, sa l t j

lastah nev
Maetab Did
good mter

Bashar

good sater

rlangada
very good later

*r Saba ab
good Hter

i i Si thai

gc-jc nater

*cr« ah
Sin in

Haoiat Hi
good water. ?ery

Diafar

very gocd nattr

Sharafa
good nater

hi'- as Shaey
good niter

Ke Ziwab
As Zu«db

KUHPIK

Hahjat

ins

Al Arsh
i l Arsh
11 Arsh

al Badds
, fluoride needs

Ins

, iron, fluoride

Al Kadda
Al Hadda

Al h'adda

A i s

«ns

t l Hadda

dr.;

ADS

Banran
hsrd

Ans

Tarit

Oaitah
Vaifah

Source

t?pe

Bi!

BK old
BH old
m proj«t

BH
attention

BH
toe high

BK
Shallow n i l

BH

BH

BH

BH

BK
Sprkg

Spring

m

Bh'

BH

BH vil lage
BH

Saiplial
daU

900224

6106O6
880626
900318

900312

900220

900221
900221

900222

900222

900228

900305

900303
900303

900321

900310

900310

-900304

850101
900317

laaljrtis
date

900226

810726
S80702
900322

900313

900222

900224
900225

900225

$00225

900303

9003011

9003U4
900304

m%2

S M S i l

SOOill

SU030S

85(110B

90O32;

Kl.ctmd.
•icro S

1000

866

490

2120

426
490

446

373

407

4(1

K'l

3*4

334

Hi •

*05

1500

hi

7.7
a.3
8.2

7.7

7.9

7.6
6.2

7.9

8.2

7.7

5.6

7.9
7.8

5.3

B.I

8.1

8.8

7 .4

7 7

Tot.ltrd

t/ium

139

150
104
92

107

356

150
146

184

95

137

11

140

162

312

ni

124

27

405
230

•l/i

132

230
168
176

170

150

192
136

140

138

149

129

133
152

31a

14,

112

3S2

410
?1O

• U i l . Ctlcitn

CtC03 ig /ICt*4

47

40
22
20

28

86

35
44

50

27

47

3

40
M

37

34

i

ii'U

55

Magnesia
M/l Kjtt

6

12
12
10

9

34

15

9

9

7

5

1

10
9

a

i

S

5

38
23

Sodiiu

ten in

13

209
155
157

75

304

42
177

23

38

26

99

33
12

101

25

10

«

116
B2

fotusiu

t.i

2.0
2.3

3.3

12

3.1
1.4

2.3

4.6

4.9

11.5

1.4
1.7

5.9

2.6

11.5

3.8

5
13

•

0.2
0
0

0.1

0

0
0

0

0

0.1

0

0
0

0

0

0

0

0.2
0

Iroi (T)

0.1

0.1
0.18
0.13

0.08

2.19

0.02
0.03

0.01

0

0.07

0.05

0.06
0.03

0.05

0.03

0.13

0.02

0.1
0.01

fclptitt

t H/1S04--

16

no
140
140

56

44

25
40

32

22

15

46

35
19

110

13

17

21

146
41

litnta
H/1IH-

9

1
1
0

0

0

14
15

16

5

16

0

12
5

17

1

6

0

1
12

fioa

«/l

1.1

0.7
0.1

0.3

0.1

1.1
0.8

1.1

0.6

0.7

0.6

0.7
0.6

0.6

0.5

1.3

0.5

0.0
0.6

{tet* Flurlfc
M4-~H/l l-

0.3

0.6
0.7
O.B

2.6

2.4

0.3
0.5

0.7

0.3

0.4

0.5

0.6
0.3

0.5

0.3

0.2

0.4

0.6
2.5

ai.ru.
N / l Cl-

10

140
91
B2

33

383

12
243

21

14

15

44

24
10

66

9

16

11

65
116

acceptable vater frm project aheie, fluoride seeds attention



CHEMICAL ML!SIS OF UTIRSJUtPLES

i»pii3

inpO4

i»pO7

inpll

Village M H

Dhi Sabil
Dhi Sabil
acceptable l i t e r .

Baoi (Iwillad
good «ater

Kashaa hida
acceptable later,

Nathan
Bathan
good »ater in BK2

11 Saifer
good vater

Ha'atab
acceptable later .

kl Hiqdihih
verj good irate r

Hagrabit al Inab
Hagrabit al inab
Hagrabit al inab
good aater

Baoi fa luh
good water

Bani Zarftn

(aim Source
type

fianrai Spring 1 ( I > M
Hawaii Sprisg 2
nitrate needs atteutios

Maghreb tne

Damn
vert bard

Hafhrel i t e
Haghrefc las

, KQ very bird

Kaghreb km

Spriig

m

m 2

Spring

Kaghreb to Spring
nitrate needs attention

(aril

Jabal as Starq
Jabal as Sinri)
Jabal as Starq

11 Kadda

Al Kadda

BH

I i i al Milan
( i s al Halftt
din al «ud

BH

Su»LU|
dtte

J900321
900321

900314

900321

nwJuo
900306

900314

900314

900304

900313
900313
900313

900312

900312

loalfEia
date

900322
900322

900315

900322

worn
900306

900315

900315

90030b

900314
900314
900314

900313

900313

El.coad.
•icro S

739
760

596

1064

m •
531

543

950

379

445
413
527

701

782

7.8
7.9

8.0

7.9

7.5
6.6

6.1

7.6

7.6

8.2
6.0
0.1

7.8

7 S

Tot.hiri
M/lbCOJ

264
221

245

405

2?6
15

211

338

in

170
150

263

24S

tot.alUl.
U/lCtC03

192
190

236

418

231
63

211

135

166

159
146
Mi

210

!36

tg/1 b n

64
62

75

97

to
i

63

53

54
49
52

72

Si

Hagnesiiu
W/i «(+•

13
4

14

39

29
2

13

22

9

9
7
S

20

18

Soils*

37
5(

21

63

55
99

27

44

5

16
22
43

42

66

foUniu
m/i i*

5.2
6

2.J

6

1.3
0.6

1.9

5

1.7

3
3.4
3

3.1

5.1

Hugu*
M/1 b

0
0

0

0.3

0.1
0

0.1

0.1

0

0.1
0
0

0

0

» Iron (T)

0.03
0.01

0.03

0.01

0.09
0.04

0.03

0.02

0.06

0.03
0.03
0.02

C.03

0.05

Said
K/l

16
45

21

56

41
64

24

65

7

18
16
25

61

70

uti litrite
SO4-- K/l H3-

51
74

0

0

34
3

0

58

2

a
10
0

16

6

H / l KM-

0.6
t.O

1.0

0.5

4.S
0.5

0.7

0.7

0.8

0.4
0.6
0.4

0.6

0.6

tlmlit
-«|/1 1-

0.7

0.3

2.6

0.4
0.6

0.4

0.4

0.3

0.5
0.7
1.3

0.4

1.3

•1/1 Cl-

50

a

26

53

33
56

26

134

e

20
22
32

50

56
good nater



Annex X

SUPPORT RURAL WATER SUPPLY DEPARTXEST DHAKAR.
Questionaire for village water supply schemes.
February 1990.

Village: Date:

General:
1. No of inhabitants:
2. Schools;
3. Health services:
4. Distance to Dhamar (km and hours):
5. Vealth of the village:
6. Is the scheme functioning:
7. Price of the water:

Vatersources:
1. Type: 2. Depth:
3. Paid by:
4. Ownership:
5. Quantity;
6. Quality;
7. Used for other purposes:
8. Situation around the source:
9. Problems;
10.Sources in the past;
11.Use of this source:
12.Present sources for drinking:
13.Washing of clothes:
14.Washing of blankets;
15,Watering cattle:
16.Watering gardens:

Reservoir^
1. Material, size:
2. Cover / lid / lock / vent pipes / bends / screens.
3. Situation from inside.
4. Cleaning, frequency.
5. General condition: good / fair / bad.

P_uraping main:
1. Size:
2. Straight connections:
3. Leakages:
4. Quality of pipe laying:

Distribution system:
1. How big:
£. Leakages:
3. Damaged pipes:
4. Pipes through wastewater pools:
5. Watermeters:
6. Houseconnections;
7. Vaterstorage tanks:



Annex X

Public taps:
1, Number of taps, condition:

2. Drainage wastewater:
3. General situation:
4. Distance to the houses:

Cattle trough:
1, Condition:

Pump, pumphouse, puropoperator:
1. Type of purap:

2. Total hours:

3," Pumpbperator;
4. How long:
5. How often pumping:
6.' Salary:

7. Experience from:
8. Training given:
9. What kind of maintenance:
10.Spareparts from where:
11,Need for training:
12.Project tools:
13.Cooling water:
'14.Money collected:
15.Diesel:
16.Oil:
• i".Filters:
18.Koney saved:
19.Big repairs- paid from:

Sanitation:
1. Wastewater pools:

•2. Fits: •

3. Garbage:

1. Initiative
2.Owner oi the scheme:
3.Eesonsibilixy:
4.Par tic ipation:
5. Va t e r b i 11 s: '
6.Book, list :
7.Manv people <ladies; not paying:
6.Everybody connected:
9. Kuies for gardens:



Annex X

Problems:
10.Type of problems;

ll.Vhere going with a problem;
12,Suggestions for improvement:

Toilet facilities;
1. Number:
2. Used:
3. Situation:
4. Problems:

1. If umber:
2. Used:
3. Situation:
4. Problems:

Remarks:



Annex X

In-house survey:

1, Drinking water

2. Source In the past

3. Still used

4. Washing clothes

5. Washing blankets

6. Cattle

7. Garden

8. Enough water

9. Good water

10.Price of water
i

11.Waterstorage
i

12. How filled _

iS.How water taken

14.Watermeter:

15. Everybody connected:

16.loilet:
i

17,Vsstewater toilet:

16.Vastewater kitchen:

19.General impression;

20.Outside:

21.Problems:

i

i

i

4

1

t

1

<

1

1

1 I
1 t

"~ 1 '"* ""**~ — -* , —

- ~ - * — , — — —' — — — — ( —

1 |
I t

1 t

t 1

I i

t l

1 1

1 1

1 i

1 t

1 i

t 1

1 \

1 <

1 1

i 1

1 I

1 I

1 1

I t

1 1

1 1

r t

i t

i i

i i

t ' i

i t

i i

i i

i i

i i

Remarks:


