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1 IFTRODUCTION

1.1 General

The "Support Rural Vater Supply Department Project’ (SRVSD) started in
I February 1983 with technical assistance to strengthen the Rural Vater
Supply Department. This resulted in the implementation of about 50
village water supply schemes and 36 sanitation facllities in the areas
l around Dbamar and Rada. At present the project is already in phase I1I
and decisions about a possible new phase IV should be taken before the
end of 1930. Up till now a systematic evaluation about functioning and
l use of the completed schemes has never been done. The monitoring
mission of March 198% recommended to carry out a investigation in order
to gather information for the planning and implementation of future
l activities in water supply and sanitation.

The oblectives of this investigation are:

- To provide RWSD/SRWSD/DGIS with an overview af the functioning of the
water supply and sanitation systems completed under SRVSD and of the
use made of these systems.

- To provida 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 mesintenance 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
l social professional with active involvement of the Yemeni authorities

and SRVWSD project staff. The last two points were fullfilled but the
y involvement of the social professicnal didn’t take place dus to
J; “ problemﬁ in the recruitment procedure by the embassy in Sana'a.

e

5 till April 25. 1990. The study was carried out bylMr Aaft van de
(:prst) (sanitary engineer RIRDP) and(Nr _JLJHELEEEQ (civil 1 engineer

RWSD Szna'a) with assistance of Mrs Sylvia Bakker (ONV-Sana'a) and Mrs

Erica Zwart (SRVWSD~Dhamar). The team was almost always accompanied by a

‘L)‘\ ,)\'" <fema1e 1a‘ iuraﬂbﬁ and a2 male translator.

This report gives the results of the study done in the eriod Februari\
r

For this study & total of 42 water supply schemes with the related
sanitation faciiities have been visited. Additional infornation about
the schemes have been collected from the staff of the SRVWSD project.



A description of each scheme with the related sanitation and health

education activities is given 1n chapter 10. This report gives a
summary, but it is useful to readi some of these desriptions in order

to get an impression of the big differences between schemes of the

S
“® different phases of the SRWSD project.
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The Information per 1tém like costs of the schemes, prices of the water
and condition of the civil works is gathered in the tables in the
annexes A till R.

Annex V gives & map with the locations of the visited schemnes.

Tables with the results of the chemical wateranalyses of the schemes
are given in annex V.

1,
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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 flles was boring, but seemed to be
very useful in the field. T
Aiter this, each day an average of two schemes was visited with a team
of at least two Wah ~and "E Womsn. ~In  each village we introduced
ourselves to the village leaders, explained the purpose of our
moritoring visit and inquired about the operator of the pump. Ve also
acked permission for the ladies of the mission to visit the houses.

In each village we talked with villagers and the pumpoperator and
vicited together the pump and engine, the reservoir and the main
distribution lines with the public taps and houseconnections. .

In the mean time the wolmen 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,
toilets and health related subjects. In almost all cases we met each
other after 1 or 2 hours and exchanged the information. In general we
g0t the same information, only in a few cases we had to check again and
ask mcre specific questions.

Most of the information was gathered by open talks and the questionaire
(see annex X) was onlv used as a guideline and checklist at the end.
The p=ople want to tell the whole story from the start till the end and
are ndt so much interested in a svstematic way of data collection by
uzing & questionaire. Besides, information from open talks is much more
usefull because the people feel more comfortable and relaxed.

The information from the villages was put 1in village descriptions.
which were distributed to the relevant project staff for comments.
After revision, the information was collected 1in the tables in the
annexes and based upon that this report was written.

A mg_&, (PN J F o
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>/ per head per manth.

2 WATER SUPPLY ACTIVITIES
2.1 General

The SRVSD-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);

Health Office Dhamar and the Dhamar Rural Health Project{(annex 8);
36 sanitation projects at mosques, schools, etc. (annex U).

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

2.2 Phase 1: Dhamar Rada Projects.

In the years 1980-1982 the Netherlands government drilled 16 boreholes
in the area around Dhamar and Rada. The SRWSD 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 Shaaqab), 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 groundreservoir (50 or
100 m®), public taps and a cattle trough. In the designs the reservoirs

[t ————— =

were located at a place 1lower than the houses in order to avolid
houseconnections with the aim to keep “the waterconsumption low. The
‘public taps and 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 | can be summarized as:

- 1 scheme was not completed because the people were nat cooperative.

- O 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.

None of these schemes has big problems with the organisation and the
echnical good schemes supply enough water for a flat rate of YR 2-5

@b M\‘h:k\e “nk m’\\m )‘ /QMM mlhb;mw( {Mh a—{} ! ”\{"‘I%""“r*ﬂ "y ""’x“—“w ' é 1&2&;"'& La
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Village
pame

Phase 1

?
£
f
: .
SOOI WN -

Al Hususl
Dafinah

Al Mayfa'ah
Sama/Sufara
Sirm al Banna
Jarf Isbil

Al Hajar

Ar Rbawg

Al Garrar

Jawf al KNukabah
Hanakah al Masud
Mawr

Costs (YR)

total

300,737
272,815
272, 082
540,676
270,612
476,594
233,305
269, 647
210,936
185,844
271,711
161,812

o e i o e R T . g PR S o e e o o o e o T v AL M A i S o o o T o . . o .

Phase 11
13714 Al Mihal/Joar
é 15 Jebal al Ma'al
booky 16 Al Azan
Pﬂuhfﬁidhl- %17 As Shaqgab
ST 1& Al Hajalah
. A#19 Al Haruj
£ LJJ:L %20 Vastah
¥21 Al Hasoon
6 M. [ —22 Hanud
ﬁ“ﬂd %23 Bidashy
#2Z4 Bashar
%25 Mangada
#*26 Ar Raba’ah
¥ 27 A1l Mithal
% 28 Adra'ah
# 29 Dhi Sabil
% 30 Dhafar

31 Sharafa
32 Bayt as Shamy
3 As Zuwab

36 Vathan

37/38 Al Saifer

o 39 Al Migdabhah

:3 40 Magrabit al Anab
— 41 Bapi Fallah

2,522,626
1,108,848
615,500
T62.TED
1,177,515
727 . 687
718,948
838,706
186, 002
832,956
832, 830
703,917
809,947
1,154,702
1,466,710
130,011
824, &9

611,124
544,831
744,331
502,398
1,108,808
2,085,760
2h&, 129
641,711
601,743
953, 233
1,022,035

o ko i B A o e i e U B e Ak Al e T L e M M M M A e e e o o T . = = T e A —— = . . = A . = —— . ——— —

Total

YR 28,030,523

Inhab- Functio- Problems
per head tents ning )
384 784 yes s0me
279 977 yes yes
495 550 yes sone
636 850 yes no
1,109 244 yes no
243 1959 no -
261 894 yes no
791 350 no -
1,085 200 yes yes
1,858 100 yes yes
91 3000 no -
- 3000 no -
1,203 1750 yes yes
7L 1350 yes yes
204 2331 yes no
628 1215 no -
3,317 355 ves no
850 856 yes yes
729 G00 yes yes
749 1120 no T
- 1326 no -
1,129 738 no -
1,157 720 yes no
293 2713 yes no
a0l 899 yes no
662 1744 no -
474 3095 yes no
262 406 no -
1,222 675 yes yes
1,025 596 yes no
1,816 300 yes no
886 840 yes no
837 600 ves no
1,082 1029 yes yes
633 3297 yes no
629 405 yes no
2,292 280 yes no
533 690 yes yes
1,589 600 yes no
1,278 800 yes no
- 45, 061 - -

(%) problems only in the schemes that are functioning.

L e L e e H e S T S s S T

Table 1: summary 0f the visited SRVSD watersupply schemes.
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VILLAGES 1

AL HUSUL, Dbamar Rada Project 1, Sanitation Project 2.

This village (784 inhabitants) i1s located 17 kilometers (30 minutes

driving) northeast of Dhamar 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 yjillage is rich. There is no health Y.  §
unit and the people go to Dhamar for health services. The earthquake T,
damage 1s big and the government built 40 new houses in the plain east o
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.

from the village., The ladies go there for washing clothes and blankets.
Vhen the people need a lot of water (wedding, bullding) they take water ,
from these boreholes by car. FEE
The amount of water of the scheme is limited and <the water is mainly lk‘ wf
used for drinking, cooking and personal hygiene. SV

Vater: There are private borehnles at a distance 15 minutes walking/ )
&=
bef?

Vaterscheme: In 1980 the Netherlands government drilled a borehole with R
a depth of 90 meter and a reasonable yield of good water of 2.7 l/sec. K
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

l/sec.

A contractor constructed a reservoir (100 mn®), a pumphouse, a pumping

main, & 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. Water for
cattle, washing and gardening should come from private boreholes.

The contractor made 10 public taps of which only one is 1in 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 reservolr is emptied in circa
1 hour.

The estimated waterconsumption 1s 22 liter per capita per day. The
estimated waterconsumption from the women information is only 15 liter |
per capita per day. :

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




VILLAGES 1

\

Operation and maintenance: BEvery day the operator pumps 6 hours,

i::“vvwk$“ Filling the reservoir takes 4 days. N

‘ Total amount of hours pumped is 1522, this means an average of 1 hour

CQTUTQ per day during four years. So there has been a long period that the
— scheme was not used. Nobody mentioned such a period.

The operator has experience with pumps from Saudi Arabila and there is
no need for training.
The operator <collects every month YR 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 pot paying is 100 (20%).

l|For repairs the people have to pay additonal momey.

Ingide 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 carns or tubes.

Some families have a garden which they water partly with wastewater or
water from the the private boreholes (car).

Sanitation: MNost houses have a baladih tollet. Vastewater goes to the
back o0f 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.

Y\&Y&# LaRr 9 |
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VILLAGES 2

DARINAH, Dhamar Rada Project 2.
i

The village (200 houseé, 977 inhabitants) is located 12 kilometers west
of Dhamar at the edge of the Dhamar plane. Driving to Dhamar takes 15
minutes. The village is wealthy and bas a primary school with only
boys. There 1is no health unit and the people can easily go to Dhamar
for health services. The government built approximately 60 earthquake“
houses', of which 90% is empty.

Vater: 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. mﬁ“

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
l/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*), 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 {ountain;
drains to a large garden but it alsc causes dirty pools around the{/

taps.
i L\éw‘ﬁ

Benefits: Every %ff days there is water for approximately 1 hour.
6

S B e

Contribution: no. //

/
S

During that hour{ 60)ladies 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 1is 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 vperator from outside;
has more trust irom the villagers. o
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VILLAGES 2
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4 { Operatiop and majntenance: The operator pumps three times a day 1 hour.
After 4 days (12 hours pumping ) the reservoir is full. This means that
the yield of the well 1s 1.0 l/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 S50 for filters

LQW etc. and YR 500 for salary of the operatar.
P 4 The operator collects the money. He is illetarate and doesn't have an
W'OI”H& " administration system. Only 400 people (41%) pay.
I, ») “~. Repairs of the scheme are paid from additional collection from the

it people. Twice tbe pump broke down ( 2 and 5 months) and the villagers
olq é paid YR 50 per house for the repairs.

6

1,

M“m. Inside the houses: The houses were acceptible clean, but some were
N 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
meterial 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.
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2.3 Phase II: Three new names of projects.

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 sSchemes (Al Azan and As Shagqab) were already in the programme of
phase I, but duve 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 1in the village. The scheme in Al Azan is in good condition,
while the scheme in Shaggab doesn't work due to big internal problems.

The +two other projects were requested by the RWSD., The Joar project is Q?

a bilg scheme for 9 villages (2100 inhabitants) and includes three pumps N

and five reservoirs. The implementation of this scheme faced many .

difficulties because the borehole is located at land owned by only one é@ Y

of the villages. Due to technical shortcomings and praoblems with the b«é;@‘vo
4

et —— e,

months ago the main problems were solved and the scheme became N
operational. The level of service to the people 1is still rather low/ ;ﬁﬁb
(only once a week water for YR 54 per house) and the technical problems '« g
are only solved temporarily. - Mm% 7
The Jebal al Ma'al scheme covers 3 villages (1550 inhabitants) which _ﬂf

are located far from each other. The schenme is controlled by the main’

village, while the other fwo villages have only once per month water. /

!
Vater Supply Projects.

The visited schemes (11) are constructed in villages which are affected
by the earthquake of December 198z. 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 respomsiblity to complete the civil works of the schemes. In
general the schemes covered alsao the existing (oldy wvillage \S -
0

irrespactive the fact if there  was already a watersupplv scheme. ln

T

new villages to the schemes of the old villages instead of the other oy

way round. QE,A k&
The schemes consist 9f a reservoir (on a bhigh location or elevated)/g ”qk
with public taps scattered in the village. A

\some cases it would have ©been much easier and cheaper to connect the lﬁﬁ

The situation of these schemes can be summarized as: s, Ry
- 1 scheme not completed because of lack of interest of the village: kﬁm T,
- 5 schemes are functioning well. — o “Hw%
- 2 schemes are constructed well, but are not working due to internal h%Ym )

prgblems which go beyond the influence of the project.

- s "
q@f}\&— 2 schemes have problems with the dieselengine, but it is not clear if 4 “wg
(ST '

this is truth or only a sign of internal disagreement. Ly
- 1 scheme has difficulties because the waterqualty is bad. ﬁ%y C
N ‘i’%



&, rights) and further project involvement was useless. This mission g)

Dhamar Health Projects.

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 (DRHP).

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 staiff.
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 SRWSD 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 bealth units in Bani Fadl and
Magrabit Al Apab. The watersources are springs and the population was
supposed to participate in the projects by the supply and construction
of the pipes from the springs to the reservoir. This way of
pariicipation was not successful because the costs were too high in
comparison to the benefi¥s and the ‘springs wern cften_ﬂgyned by other
peaple. At the end of 1887 most systems  were Teported to be out of
/)Jordér (see annex T). Iln 1958 the SRWSD visited the areas and decided to
complete the systems around Magrabit Al Anab as an Integrated Vater
Praject. The situation around Bani Fadl was very complicated (water

visited Magrabit al Anab and 61% of the population 1s nowadays using
the systems.

2.4 Phase IIl: An integrated approach.

January 1988 phase 1II of the SRWSD-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 (DRHF). The plan includes two
types of projects.

Integrated Vater Projects.

These projects are carriad out in or nearby villages where the DRHF
and/or HOD has activities. The preparation and constiruction 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. Fublic
taps are in general not constructed and the villagers have to make the
hougseconnections by themselves. The contribution of the villagers
should be 30% of the total construction costs excluding the
watersource,

A total of 9 integrated water projfects have been visited and 7 are in
a good to very good condition. One scheme (Al Mashaa'hida, 7 villages)
has financial problems because of the lack of watermeters. Another
scheme (Magrabit Al Anab’ 1s an  improvement 61  old schemes based on
springs and has problems with maintenance and waterrights (see 2.3).

5w \QLP\OO‘,_ ~~~~~~~~~~~~~~~~
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 gvery  two weeks water is very low. Houseconnections with watermeters

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.

Up till now only one scheme (Dhafar) has been implemented by a

contractor. This scheme includes only public taps and due to the fact

that the village 1is very poor, the level of service with only once g; (
1
s

would be much better so that everybody can control his own waterbill. Tp ;yt{&iA
The design for this scheme has been made in phase II, while the, f“@ T
implementation was in phase III. For reasons of convenience, this-whaéz&

report considers this scheme as a phase 1l echeme (implemetati by_Q4ﬁQ”“%L

contractor, no participation nor health education). afl = g
e,

The other Rural Vater Projects are implemented with local participatioﬂ\\% \M“mh
and health education and the differences with the integrated water “Qm*
projects are 1in fact fading away. Three  of these schemes were visited i

and they are all in a good condition. _The completion of the schemes was .
just a short time ago and all schemes started up one & two weeks ““m_f\JGw

/;;) ,f.(

L.,

starting-up problems and didn't agree yet about the price of the water, o
the salary of the operator etc.

i\_hgiore our visit. A1l villages were still facing the normal P Ty,
IR A ”
a
}

2.5 Costs and contributions.

The costs of the schemes are given 1n annex D. Comparing costs is
difficult because the schemes of the different phases differ a lot and
the value of the Yemeni Riyal decreased considerably.

Table 2 compares the costs of schemes phase Il and 1II.

Type of villages no Costs (YR

of villages Scheme Per head
Phase II, all villages 17 900,000 710
Fhase 111, all villages 11 825,000 920

Table 2: costs of the schemes in phase] and TI¥texcluding 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 <cizes of villages. in the schemes of phase Ili. the reservoirs are

much cheaper and the savings are more than enough to pav for the extra o
costs related to the village participation (transport. technicians). / (} h%;

o e 1
e

The village contributions are presented in annex E. Y .4
The average contribution excluding three boreholes is<;Qﬁ;,f the total x\\N 4 7
construction costs, The contribution per head is average¢x§h§653with a "
maximum Of @Emggg;Jﬁouseconnections are not concidered as contribution

because they should be made in all schemes.

The amount of labour days per head is average 0.95, what means that a

family of 7 persons should work 5 days tor tbe scheme.

7
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3 SCHEME COMPONENRTS
3.1 Sources

A summary of the watersources of the schemes is given 1in 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. The owner of the
boreholes is in all cases the village(s) which are connected to tbe

scheme. A& feu;mwpréﬁﬁTes (6) are also used for irrigation purposes,
while...one borehole is onlz for irrigatinn The use of scheme horeholes

for irrigation was in the past more, but some villages reported big L

conflicts and stopped it.

Five schemes are based on springs which give often problems about
terrights. In most cases, the water of the springs 1s owned by

geveral people and each of them has some hours per day or month water.

The Islam prescribes that everybody is allowed to take water for

persopal use straight from a spring or well. There are no rules for

piped systems and this gives often problems because 1t is not clear if

A7

this is still personal use.

The quantity of water in the boreholes 1is in general good. Only two

schemes (Al Husul and Dafinah) have from the start a borehole with a
limited amount of water. Pumptests carried out in 1982 showed already a
yield which was not suffigwgnxwtgr a wat%EEEBBizrﬁfgiﬂe e S
Problems with a dropping watertable occur mainly ifi "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 &prings 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 W).
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 Rada’' and one (Ar Rhawg) 1s abandoned because of
the bad waterquality. Two other schemes are still used for all purposes
because there are no alternatives, The fourth scheme (Al Haruil) 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
nearbyv.

The probiems with fluoride are limited and the concentration reaches
only in 3 schemes values around 2.5 mg/l. Nitrate is nowhere a problem,
only 3 schemes have water with concentrations around 50 mg ¥0.-1.

3.2 Reservoirs,

Annex G gives a summary of all reservoirs built by the project. In
phase 1 and 11 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 leaking or have

bad guality of concrete works. Three others have been repaired
L ww‘“~"%
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recently. The reservairs constructed in the third phase are mainly made
of masonry because it is cheaper and it 1is much easier for the people
to supply materials and to participate in the construction. The
difference in costs for SRWSD between a masonry and a relinforced
concrete reservoir (50 m*) are approximately YR 80,000, Only the
elevated reinforced concrete reservoirs are still built by contractors,
The quality of the reservoirs of phase III 1s 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 IIl 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 1in some old schemes.
Especlally in Joar the pipes are not fixed properly to the steep rock
and have been broken down several times. This 1s 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 ! around Rada' (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:

vhen the location of the reservoir allows, all villages of vphase |
added a distribution system. The quality of the pipe laying is often
bad, _pipes are damaged and go through wastewater pools. The schemes of
phase 11 included 2 limited distribution system with public taps for a
group of houses. The diiferent distances from the houses to the main
distribution lines and the differences in costs to make
houseconnections are one of the main reasong of problems in these
schemes. In phase 11l the distribution systems are more extensive and
reaches groups of at least 3] houses. The people are much more satisfied

’/ﬁwith 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 [I. The condition of the distribution systems of the phase 11
and 11l projects is in general good,
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., liter vper capita per day. Theze systems are still running but

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 9750). In phase II the schemes
included more public fountains scattered over the villages and average
54 people per tap. In phase IIl only 2 schemes in very small villages
(1¢0-200 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
using the public taps is the independance of the people, wastewaterﬂ /
problems, fights between the women and misuse of water. .

In the first two phases, the SRWSD constructed 18 schemes which have
the possibility to make houseccnnections and in 14 schemes the people
did so. 1 scheme (VWastal) is special and still has public taps in the
new village. In 3 other schemes <Joar, . Inbal a) Ma’'al and Dhafar) the

people have big water storage tanks (1-4 m*) because the operation nf
these schemes is not reliable and in the most favourable case the
people have once vper 1 to 4 wneh—‘water In these schemes it is more }
neefull to invest money in an TBXtra or bigger tank which can also be g oy
used for water bought from cars than in a houseconnection. The water in'"

thece echemes is expensive (YR 20-54 per house per month) and the

b A LV A S

anmumptan is very low with an ave;agm,oi A2 1iter per_ capita per day.

Tne 'public taps' are only used to £ill the private tanks and &very
village has his own rules for the division of the water. A good example

15 Thabag were the villagers added extira taps so that every 6 houses W<1/
have one tap. Once per month there'ig"wafer and the ladies have td) o
tring the water with buckets frcm the taws tc the waterstorage tanks.

Theze tanks should be located on 'own iand' so people witn land nnar; f Cﬂa

1ne tap are in 2 privileged position. L < J

in % villages of phase I the people still use the public taps because .. dn i m‘”
it iz impossible or useless to make houseconnections. These schemes Jw/ *
supply water for a flat rate of YR 2-5 ~per head per wmonth. The d_m B
conz umption in © good schemes with public taps in the real sense tﬁ““ /
(almost always water for evarvhadv with shared costs) is average 2l e

like not paying (up t111 50% of the wusers) and no salary
ooerator are common. rp

et .,

in the schemes with public taps the condition of the taps is in general §
acceptable. The drainage of wastewater is almost always bad., but iy

problems occur only on places with a daily supply of water.” by
The condition of the public taps straight connected to a small

reservolr is in general good and this seems to be an acceptable pption 75 K&
tor a watersupply system in smsll villeges with up to 200 inhabitants. ~3u
x’?b "ﬂ/
: o p’
’\\ /QJ ‘)‘_ - /7
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3.% Houseconnections.

The wish of every family is to h#@e a houseconnection with a big
storage tank and a continuous supply of water. In 24 of the 34 villages
with an operationsl scheme,( the ~people have houseconnections, in 6
schemes they are impossible wWhile in 4 schemes houseconnections are not

made because the scheme is not reliable. See annex J for more detalls.

In general everybody has to pay for his own connection, while in 40% of
the schemes the construction of all connnections s done by an
experienced pipe fitter. Only one scheme (Bashar) shared the costs of
all houseconnections. In several new schemes a standard watermeter 1is
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 wuse of watermeters is one of the main conditions for 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. Otber advantages of watermeters are that schemes with
watermeters have almast continuous supply of water and that the
waterconsumption is lower.

OGnly 1 scheme of phase 1 (Sirm al Banna) bas installed watermeters a
few months ago which are not used because 2 villagers are sgainst 1it.
Iln phase Il the schemes with meters increased to 66%, while in phase
111 80% of the schemes have meters.

In the new schemes the installation of watermeters was often used as a
condition for the construction of sanitary facilitles at the mosque or
schonl. The SRWSD should continue with this strategy and insist on the
installation of watermeters.

There are several types of watermeters available. The National Vater
and CSewerage Authority (NWSA) sells good meters, type Kent (UK) for YR
35 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 1is 27 liter
per capita per day, while the average in 11 schemes with meters is 22
liter per capita per day (for comparison: public taps 20 lcd).

Oniy in phaze 111 the construction of the houseconnections was
supporteda by the project by advices and a set of tools. The effects of
+his invalvement are very clear and the gquality of the houseconnections
in many schemes is good to very good.

3.6 Cetile troughs.

The situation of the 18 cattle troughs is summarized in annex l. In
phase | 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
more sound to put a cattle trough at a place were the cattle passes on
the w2y back to the village. Several villages shifted the trough to a

ior cattle, while 2 others are used for washing clothes and blankets.

‘%1Dwer place {often near the borehole), Only 5 of the troughs are used

11



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. None 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 & result of internal disagreement.

An overview of all project pumps is given in annex K.

In the schemes of phase I OSonidar Company from Sana’'a installed 10
vertical pumps with diesel engines. The pumps for the schemes of phase
[i (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 prucedures 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 scubmersible electric pumps with generators from The Netherlands.
In phase 11l 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 SRWSD replaced already three of them.
The diesel engines of these pumps are 1in general good, but it strikes
thet 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). Reporis about testing the
gystems by the SRVWSD 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 mechsnical engineer and a final repor: about
the situation with conclusions and advices for decisions should be
submitted to RWSD. In another village (Al Haruj?> the engine was not
installed well and the village improved the situation. The pump still
leaks 0il, 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
of the Torpedo generator and replaced it by a plece of silver foil. The
schemes are only operational for 4 months and in future the problems

12
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will 1increase. 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 1II, the situvation |is
somewhat better, but in general are the tools given with the engines
not enough for proper maintance. T ST

Big repairs were only necessary in some schemes of phase 1 and the

schemes of Joar, Vathan and Al Haruj. Almost all repairs were done by
local engineérs 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 1t 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 2 lot.
In some schemes the operator 1is only responsible for runaning the
engine, while 1in other schemes he 1s 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 1 have still the first operator who started 4.5 years ago. The
other schemes are still young but have also & 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 1n 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 preoject. Almost
all mentioned that the instructions were limited to starting the engine
and changing oll 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 & 24 days training course in Sana'a arganised by WHO/RWSD. All of

! them are very positive about this course and seem to be motivated to

carry out their tasks in the best possible way. [t 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
mrintenance and to know what should not be done. It would be good when

‘the mechanical engineer of the project gives some additional training

|
\Kfocused on a specific type of pump.
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There is a big difference 1in 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

+ goling).

In phase II and I1l schemes, the salaries are much bigher and in
general between 1500 and 3000 YR per month. In a few schemes (Mangada
and Bashar) the operatar is a real entrepeneur who organises his
company “{the scheme) in the most optimal way. The people like it be—>§ &/
cause the scheme is reliable and private investments in house—
connections, toilets and kitchens are usefull. ’

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 ‘geems. b be YR 500 for 1-2 times“ !/
weekly pumping, YR 1000 for 3-4 times pumning and YR 1500 for daily ! '
pumping. Other tasks like collecting money,; . repaliring plpes andht
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. éﬂu /

HC e "3 )
4.4 Pumphouses, HJ&A‘/

.

2

All pumphouses are built according to standard designs of RVSD and in
general the condition is good. Only the pumphouses in Al Nijhal (Joar
project) are not well constructed. There is no concrete floor, the
roofs are bad and one trapdoor has never been fixed.

In 12 pumphouses the roof leaks around the trapdoor. This causes often‘j
a big mass inside the pumphouse. The design should be changed or the |
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 pumphouses
of the 0ld 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 1is 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 clotheo

T \\ 4
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5 Organisation,
5.1 General.

Villages with a sound organisation structure are in general able to
take care about +the dally running affairs of a watersupply scheme.
T h‘Despite that, organisational problems are the main reason that SRVSD
----- ‘schemes are entire or partly cut of ‘order. 'Tn Eome ¢ases the vilTlages
should be "blamed, but more often the project who imposed big
,jorganisational tasks on villages who are not ready or able to handle
them. Several problems could have been avolded when the structure and
the interest of the villages were tested before the 1mplempntation of
the T &cHeTES started. The best parameter for village interest is to ask
& contribution whlch needs the effort of many villagers like the
M<T¥consffuéffwﬁ an access road or the transport of stones. A
‘GOH..,

s

contribution in cash is less suitable because money could be advanced

}g ‘QJ, by somebody WEo ~will claim it at the end from the people who want to

o ~ use the scheme. Information about the organisational aspects of the
Vw'j ; f““ schemes is gathered in ‘annex M. ™

Ty s 5.2 Responsibilities.

§ ity g
i ey

The initiative for the schemes 1is in general taken bv influencial
villagers who have to follow it sometimes for years in the Ministry.
'“Dthegp people have often rather big expenditures for salary, transport,
i{food and gat which should often be paid back Dby the villagers. Three
schemes have problems about this. In Mithal the scheme is pot working
60 because the people have to pay YR 100, 000, to tgg; feich; in Dhafar 60 %
" i{s not connected because one villagp has to pay YR gb 000 tc another

& 4 4 ..y |village and in Joar the sjeich was forced to leave the village when his

"QL\ '¥. xpenditures for the scheme became too big. The villages in phase I and

. Y "IT didn't pay any contribution to SRWSD, but the aaquisition costs of

(“41"“\ \ these schemes are often higher than the contributions paid in the
! schemes of phase I11.

/a

total of eight SRVSD schemes was constructed without a cleaar village

-{ n initiatlvn Some of these schemes are in good condition while two
gthers (Hanud and Al Hasoon) face people who are not interested.

Frovlews about ownership of the well or scheme are not found and almost
all pegple consider the village(s) who are connected to a scheme as the
owners. There 1s no difference 1in this bhetween sSchemes built with
contractors or village participation.

In general is the operator responsible for the scheme. His o:ccupation
is already discussed in chapter 4.3.
.In 1% schemes are special cashiers which have only 1in 3 schemes a
}regular salary. In composite schemes with several villages the acils
) 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.

iy
s
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Five schemes in the bigger villages have a special committee with 4 to P{

27 members for financial control. The organisation, election and
responsiblities of these committees differ from village to village and
are described in detail in the villages of chapter 10.

5.3 Rules.

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

1 schemes have made a contract between the village and the operator with

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 Mangada 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
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 gat are forbidden. Only 2 or 3 villages have
a complete ban on the use of water for any garden, but despite that it
pccurs,

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 Il and IIl have almost all bills and three
villages witbh more than 3000 inhabitants have even a special
wateroffice where the bills should be paid. Bills are very usefull 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 Q.

In most villages (23> the money 1is 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 (Al Azan and Wathan) are real companies and
earn both about YR 19,000 per month.

Annex O 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 12,460, T

Only the last 6 schemes (20%) save enough money 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.

--------------------------------------

< 1,000 YR i 9

i 1,000 - 5,000 YR 18 '
{5,000 - 19,000 ¥R : 4 '
H > 19,000 YR : 2 :

e Y o i A e ok A ol e Y L -l e e e S T S R PR . . S i . T T L o . . o S o ot B B o o . S o S . B o . o

Table 3: earnings of 33 SRWSD 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 bave 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.

o e e o . i ok iy o k. e e e S b b~ WA e b ik e e e R R A i i | o . s o i . . . . e o . e . . T . . . .

: < 200 m~ H 10 :
H 200 - 600 m" i 14 i
: 600 -~ 1,800 m* : 5 '
i 7 1,800 m¥ : z H

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 (Joary;

- one whole village has problems (Dhafar, Al Mayfa'ah, VWastah);

- schemes are starting up (Ar Raba'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 1t is also normal that a few of the poorest families don't pay.
In the schemes with houseconnections is 1in 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. COBSUMERS.
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 & 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 cften only a part of the year
water of an inferior quality. Water brought by _gars | 1s  almost

exclusively used for humen consumption and costs average ' YR 00 per m®.

gl
-

6.2 Use of the watersupply scheme. ﬁf

Most villages with a good watersupply scheme still use alternative
sources, As presented in anpex 0, the use o0f the scheme is limited to
certaln activities. Related +to this gives annex Q 9n overview of the .
sources which are at present used for the ’different domestic ¥
activities. . "

As expected, human consumption <(drinking and personal hygilene) 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 Haruj).

Sheep and goats are often watered during +the day from watersources
outside the village. Animals- which stay near the houses get in general
water from the scheme except in villages were the walter is very scarce

or expensive (QS 10-25 per m* %@ In these villages animals drink water
from the nearby cifter#is. In almost all schemes the cows get also\
wastewater from the kitchens. \MJ _____

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 | Q

water from the scheme (3 villages), water too expensive (6 villaves) or ey
wastewater problems near the houses (7 villages). Almost all these N
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. Vatermptera are a good push to wash clathes autsidm/@
the villages e : ” - q

)

e
Vashing big items like blankets and carpets is only in 7 villages done Q /
with water from the SKWSD scheme. Almost all these villages don't have g
a2 reasonable alternative, while in 1 scheme tbe water 1is free. In S
villages with expensive water and no alternatives, the washing of \\\ ‘y[;

blankets is dome 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 'schenme’
gardens with trees were only seen in 4 villages. In most schemes the
water 1s 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; Y
- the number of reservoirs filled by the operator; ¥~°Lg 'fmng

N the readings of individual watermeters;

- the total readings from all meters;

- information from the women about the watertanks.

Not all methods could be applied in all schemes but for most villages
the different methods gave comparable results. If the differences were
toc big, the values are not mentioned. Annex C gives the calculated
waterconsumptions which are summarized in table 5.

N L L L L L L T e e F L e e P T -1

Level frequency purposes meters no of schemes consum
PT limited only human no 6 12 lcd
PT always all uses no 5 20 lcd
HC always only human ves 3 13 lcd
HC always all uses yes 8 25 lcd
HC always all uses no 7 27 lcd

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

HC = houseconnection,

= F =t b el s S

Table ©: waterconsumption in the SKWSD watersupply schemes.

The estimated wateruse for human consumption only is 12 lcd. In the
schemes which have less water, the people feel the shortage of water
' and complain., When the scheme is alsc 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 w* the consumption drops fast to a level of 15 lcd.

In general the people can use as much water as they like and onlv in 4
villages (Al 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 heac per month;

- 6 schemes pay YR 20-60 per house per monthg
- 9 schemes pay YR 5-20 per m-;

- 3 schemes pay YR 10-50 per month + YR &-25 per m*
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In annexes 1 and J the waterprices per head and per nw* 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 taps 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 1 9

waterconsumption acceptable, but the price per »* 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 _poor
people who can not afford a tank. Families who don't need 10 store a
lot of water {(watersource nearby, family small) store the water in the
plastic jerrycans which are also used for fetching the water.

The size of the metal tank varies a lot: withifa village and depends on
the need for storage capacity which is detérmined~oy, t the frequency and
reliability of the watersupply scheme. If water is nften brought by
car, the tank should be big (2 w®), but when the water is fetched daily
with jerrycans the tanks are wusually smaller than 0.5 n*. Another
important factor for the size of the tanks is the financial capacity of
the family. & tank of 0.5 m* is YR 900 while a tank of ! m* coste 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 ifor storage of

water for direct wuse. Tanks which are located cutside are in geéiiii}ﬂw

more exposed to dust especially when the water is taken out from the
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 ‘houseconnections' is operational the tanks are filled with
hoses {(plder schemes) or taps above the tanks (more recent schemes). In
some hew schemes the people made closed systems with the tavs straight
to the distribution system. This is preferable because it reduces the
chance of contamination.

In the older schemes the water 1is often scooped out from the top )

f

because there 1is no tap at the tank or the tap broke down. In the new !

schemes the water is more often taken out by & tap at the bottom of the

tank.
In general the tanks are cleaned regularly. Only few tanks are dirty

schemes the water contains a lot of iron and salts and the tanks should

because they are never cleaned while the lids are left open. In a few / e

be cleaned very often. Cleapning the tanks is rather difficult when
there is no tap for complete emptying the tank.
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VILLAGES 3

AL, NAYFA'AH, Dhamar Rada Project 3.

Mayfa'ah (550 inbabitants) is located just north of the asphalt road,
17 kilometers east of Dhamer. The driving time is 20 minutes. The

village 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 1is functioning. The men complain about the amount of water
and talk about a new borehole. This seems to be not realistic, seen the
waterconsumption of(35)liter per day per person.

Ad Daylami (165 inhabitants) on the other side of the asphalt road was
connected in November 1985. This line was never used up till six months

ago a new ogperator started to give this village some water.

VWater: Before the scheme, the people used to take water from a private
shallow well. The water was pumped through a pipe 1into 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 0f them have also
potatoes and salad.

Vashing of clothes and blankets is also done with the cooling water of
at least 3 private pumps, 15 minutes walking.

The former pumpoperator 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 gatfields on the other side of the village.
Nowadays there is only irrigation of the homegardens.

Vaterscheme: The dutch government drilled a borehole with a depth of
107 meter and an acceptable yield of 2.3 l/sec in 1981, A contractor
constructed a reservoir (50 m¥), a pumphouse, 2 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 1885 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 bhouseconnection without watermeters. Ten

|

-

houses which are located on higher places don't get enough waterV(}

because all houses open the taps on the same time. These people get
water by car or take the water from the houses of relatives,

depends on the size of the tank, the amount of the people and the si
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 1s used for the gardens,
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VILLAGES 3

QOrganisation: 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 bours 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 m® 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 S50 for diesel, YR 1500 for
salary of the operator and YR 200 for oil. There are no savings.
Repairs are pald from additional collections.

Some ople are not ing, an exact number could not be given.
G‘:m.rpeakz . “—:—fq:? C&o\,m " 8

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 baladibh tollets 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 1lot of garbage |is
accumulated.

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



7 SANITATIOR.
7,1 Genersal

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 lnside.
The problems with wastewater are also small because the houses are
often built far from each other and every house has. the possibility to
dispose wastewater at the backsie. 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 o©Of Dhamar where the houses have often no toilets. Vastewater from
the baladih toilets (urine mixed with flushwater) 1s in general drained
at the backside of the houses., Pour-flush tollets 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 1is 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.

Vater which has been used in the kitchen for washing dishes and
vegetables is 1in general given to the cows or chickens. Vater 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.
In the villages where health education bhas been given the women and

often also the men are still very enthusiastic about 1it. The impacts
are difficult to assess but in all villages it is clear that it has

increased the knowledge and awareness of the women about hygiene, |

diseases and wasteweter. In most villages the improvements are clearly |

i

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

One of the subjects of the health education meetings 1s 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 for 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.

21
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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.

Si ﬁin three villages the health education sessions resulted in requests

/
C

7.3 Sanitary facilities,

In phase Il the project constructed 8 groups of dry tollets 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 tolilets were not used. In phase III the SRVSD improved 4 of these
\A 3 dry toilets in Magrabit al Anab, but the people don’'t like them because
A ey it is impossible to _clean themselves properly, although there is now
water availble.
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 bad shape
without maintenance.

In phase II the SRVSD made also a start with the construction of
pour-flush toilets at 2 mosques and & school. The involvement of the
ST » project was limited to the construction of the building, while the

S 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
i7& systems at the mosque have been replaced by new toilets., while the
‘[system at the school is converted to a classroom.

—— - i e

In phase 111 sanitation got more attention and 1in & villages with
waterprojects the OSRVSD constructed public toilets for men and women.
The designs consist of a row of pour-flush toilets with taps inside and
L a metal water tank on the roof. Vhen one row of toilets is used by male
> ./ 7 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 7 schools with toilets were visited of which 3 are not used.
From the others, 2 were cleazn, 1 was acceptable and 1 was dirty and
. damaged. The main problem with school tollets 1is the cleaning., The
P istudents are willing and able to clean, but the supply of materials and
e 'the scheduling sEGuld 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
‘should be more directed to the teachers. It is impossible for the SRWSD
staff to visit every year all schools with toilet facilities for giving
health education to the new children.

The toilets of € mosgques were visited. All of them are used and most of
them are kept clean or acceptable clean. Only 1in one place,
Vathan-mountain, the toilets were very dirty. The reason 1s 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 (YR 25/m%) iig paid from the income of the mosque. The amount of
water used in the mosque (8 toilets and a washing place) 1is only 78
liter per day which is for sure not enough to keep the toilets clean.
The responsibility for cleaning the mosque tollets {s with the
caretaker and in general there are no problems with the daily cleaning.
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 nsed 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 a2 solar warm water system on the roof has
more impact on the people.

Ir 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
good to mention that these villages are speclal and that the acceptance
of public toilets for women in an exeption for Yemen. In one of the
villages, Bani Muwallad, The construction of the public toilets for
women, resulted in a request for more toilets and after discussions
with the villagers the project decided to start with a private latrine

Programme,
7.4 Private latrines,

As described above, Bani Muwaliad requested for assistance with the
construction of private toilets. The project made & 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 buillding
materials. The programme was very successful and 46 houseowners
constructed a very nice bathroom in- or outside the house. More details
pf this activity are given 1nnx}11age description no 34 in chapter 10 10.

This activity is very good and the SRVWSD should put a “lot of effart on
the continuation of this initiative in other villages. It is true that

it 1s rather timﬁ consuming, but it is alsc very effective in terms off

health impact.’
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& PROBLEMS IN SRVSD SCHEMES

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

”“3{i§ijProblems with the system.

The watersource gives in 9 schemes problems.
x 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 schene,
* Four villages have problems with the waterquality:
~ Ar Rbawg closed the scheme;
- Jawf al Nukabah and Al Garrar use the scheme;
— Al Haru} uses the scheme but not for drinking.
X 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 maing
¥ Two villages have bad reservoirs (Al Mihal and Bidashy)
% One village (4s Shaggab) 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;
X% Three villages have general pumpproblems (Vathan, Joar, Al Haruj)
x One village has problems with the spareparts (Jebal al Ma'al)

M“Hﬂ(igtéﬂfroblems with the organisation.

Not paying is a problem in 3 schemss:
% Dafinab and Al Hajar have public taps and 50% doesn't pay:
¥ Al Mashaa'hlda doesn't have watermetiers,

Fot 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.

o ”w&; Two schemes have many people who can not afford the water from the
[ I

scheme: Wathan and Jebal al Ma’al.

General problems are occuring in 8 schemes:
% Fnur schemes have not interested people: Mawr, Hanpud, Al Hasocoan,

: Wastah;
# ¢ ¥ Two schemes have internal conflicts: Mithal and Shagqab;
i"& % Two schemes are not well organised: Jebal al Ma'al and Joar.

/
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¢ COFNCLUSIONS AND RECOMMENDATIORS

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
SRWSD 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.

(3 6. The 24 days training course for pumpoperators in Sana'a is a must.

) Additional training focused on a specific type of engine should be
o given by the mechanical engineer of the SRVSD.

Qj 7. The construction of waterschemes with village participation is

@ cheaper and gives schemes which are better maintained.

% 8. The success of sanitary facilities at public places is variable,
“ but will increasze when the SRVSD asks for a small contribution.

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

‘W 10.Health education is a very labour-intensive job but has a good
effect on the way the scheme is used and maintained. SRWED should
v develop a structure in order to cover more villages.

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

12.Vatermeters and bills are major instruments in the organisation of
the schemes and the SRWSD should use all means to push the villages
to instal]l watermeters and to iIntroduce a good paying system.

7 13. The SRWSD should give more information and training about fipancial
67 aspects of a watersupply schemes like the nrice of the water. the
o salary of the operator and a good system ot bookkeeping.

7 14.The SEWSD should visit all schemes at least once a vear in order to
6 renew the training of the operator and to stimulate the people to
- maintain the scheme.

Do "\Q\, MJK)C_: L. ‘
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10 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;

- grgahisation;

~ pperation and maintenance;
- inside the houses;

~ sanitation;

- problems.

The numbers of the villages are the same
annexes.

26

as

used

in the

tables and



VILLAGES 4

SANA and SUFARA, Dhamar Rada 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 living standard in both villages is average and for health

services the people go to Dhamar. Both villages are 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. f
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
miputes walking. There were also cisterns, 10 minutes from the
villages. The water from these cisterns 1s still used for the sheep.

The waterscheme 1is used for drinking, washing of clothes and cattle, Lﬂxwi

Vashing of big items like blankets and carpets is done with the cooling i

oy

water of the private boreholes around. L PO
hed,
Vaterscheme: The dutch government drilled a borehole with a very good "”w-ﬁ

yield (35 l/sec) and a depth of 152 meter in 1980. A contractor P

constructed 2 reservoirs (50 m*, a pumphouse, 2 pumping mains, 2 *.

cattle troughs and 3 public fountains. A vertical pump with diesel ¢

engine was installed in February 1985 and the scheme was completed in
September 1985.

An lmprovement of the public fountains was carried out in December 1986 ~
Coptribution: Sama constructed 2 additional public fountains with 3 ﬂ

taps. ‘;f~
Benefits:

In Sama the project constructed 2 public fountains with & taps; the

village added 3 taps. The distance to the house is maximum 1000 meters

and some people caome to fetch water with a donkey from the public tap.

The condition of the fountains is in general bad and only 5 taps are*@b

working. Most taps are leaking and there is a lot of wastewater araund. A,

Most houses are too high for houseconnections: only 4 houses made a \j<§

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 Sama is YR 25 per person per year. There is

almost always water in the reservoir. of

The estimated waterconsumption is 20 liter per capita per day. (?wa~wf

In Sufara the public fountain (4 taps) is still in good condition. The {%) A
wastewater is drained away but the concrete slab under the taps is too 7 '

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 i1s 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 reservolr,

The estimated waterconsumption is 21 liter per capita per day.

[
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VILLAGES 4

Organisation: Nobody 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 agil.

There 1is 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 1is 3028, this means an average of 57
punping hours per month during 53 monthe,

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 agil 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 1liter 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 agil 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.
Vater i1s mainly stored in jerry-cans, only few fanilies have a tank.
Only few families have a garden watered with clean water.

Sufara: The village is clean and the hoUses areé either very clean or
very dirty. Water is stored in tanks. Only few gardens which are

watered with clean water from the schenme. The women want
houseconnections,
Sanitation:

Same: All houses have a baladih toilet. Urine and stool 1is going
outside next to the houses. When the stool is dry it is wused 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.

Prgblems: 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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SIRN AL BANEA, Dhamar Rada Project 5.

This small village (39 houses, 244 inhabitanis) {s situated at the
eastern side of the Dhamar plain, 20 kilometers southeast of Dhamar.
The village has a primary school and the living standard 15 nedium 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 wasbing 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 aof 200 meter and a very good yield of good water of 19 l/sec. A
contractor constructed a reservoir (50 n®), 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 1885.

The village added a distribution system with houseconnectiouns.

Coptribution: YR 8000 cash and disiribution system.

Benefits: The first two years there were only public taps and it was
nat 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! ~
ti1l now 32 houses installed a watermeter (type: Bosco & co, Italy). '

Five houses with old ladies don't need a meter because they are not
paying for the water. The two houses without a watermeter got a fimal
time limit of 1 month, after that they will be disconnected,

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
bouse.

The cattle trough is used, but dirty.

Although there are watermeters, the o0ld system with paying per head
persists. The price of the water 1s not clear. The men say YR 5 per
capita per 3 months. The ladies say YR 5 or 10 per capita per month, YR

5 per cow and YR 5 for 20 sheep. YR 5 per head per three months and

additional money for cows and sheep seems the most realistic.
There is almost always water in the reservoir.
The estimated waterconsumption 15(452}1}@: per capita per day.

Organisation:

Fobody asked for the scheme and it was a surprise when the drilling for
the wvillage 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 tbe operator pumps 5 hours
with ap open distribution system. Total amount of hours pumped is 1492,

--this means an average of 28 hour per month during 53 months.

i~ y- Voo b
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The operator has learned the job from the former operator, who departed
to Saudl Arabila. 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 1is YR 750 per three months. Five houses with
ladies are not paying.

There 1s 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. Nowadays the box contains YR 40 000.

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

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

Sanitation: Nost houses have a baladibh 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. Near 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.
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JARF ISBIL, Dhamar Rada Project 6.

This big wvillage (1959 inhabitants) 1s located 20 kilometers east of
Dhamar, 40¢ minutes driving. The village bas primary and secondary (8)
schools and the living standard is medium. There is no health unit and

the people go to Dhamar for heaith services. The village is situated at
the southwestern foot of the Jabal Isbil <(an extinct volcano, 3190

meter). The government bullt 67 'earthquake houses' of which many are<?

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 a2 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 trassport still wuse 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. Vashing of clothes and blankets is done with the water
from boreholes (from the scheme and private). Vashing 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 m® for the water,

Vaterscheme: In 1982 the Netherlands government drilled a borehole with
a depth of 252 meter and a good yleld of 6 l/sec. After the earthquake
the village was in very big need for water and in 1983 the ministry of
Public Vorks 1installied a opump while +the village constructed a
provisional pumphouse and reservolr near the borehole. These were
demolished when the project started the construction of a new
pumphouse, a reservoir (100 m®), 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

e

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: YR 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.

iThe village invested a lot of money (at least YR 100 000) and didn't

get benefits from the scheme.
The wattle trough near the pumphouse is crtien used.
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VILLAGES 6

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 m®) the people pay YR 60: 10 for the
pumpoperator and 50 for the owner of the car.

The waterconsumption is difficult to estimate. The water 1is 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, o0il and repairs is collected by
the five agils.

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

Total amount of pumping bours is 3660, this means an average ofl 6thurs
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 for 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
fanmily.

JNFor big repairs the village has to pay additional money:

Iinside the houses: The houses are acceptable clean but the children
looked dirty.

Water 1s 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.

&Qilw\ v Sanitation: Most houses have a baladih tollet and tbhe wastewater is

ﬂwkam}

b oy ks [y

drained in the streets. There is a lot of waste and wastewater in this
‘big village with the houses buillt close to each other.

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 gond 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.
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AL, HAJAR, Dhamar Rada Prnject 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 c¢isterns 5 minutes
walking north of the village. During the two times that the pump was

GZ 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 1is used for all purposes. There are no private
BorehOIes BFOUAd. " e

Vaterscheme: In 1982 the Netherlands government drilled a borehole with
a depth of 240 meter and a very good yield of 15 l/sec. A contractor
constructed a reservair (50 m®), 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 houses’', 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 1is dirty and one forth of the water is spilled. Vater is
transported in jerrycans or tubes by donkeys, wheelbarrows and on the
head. Near the public fountain was no animal dung. At night the taps
ere 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).
Vater brought by cars ie YR 50 per m*.

There is almost always water in the reservoir.

The estimated waterconsumption is 17 liter per capita per day.

Orgenisation:

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.

I s s i RO

N i b

Operation and majipntenance: 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.




I

i)
o X W) EJJL&M AW s

|

VILLAGES 7

)

- AL

He collected last month YR 1800. 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 bouses were acceptable clean while others were
dirty. The water is stored in small tanks cutside or inside the houses
and is mainly scooped out from the top. Vasiwater is throwm outside.

1t 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.

Sapitation: Fifty percent of the houses compose of a baladih tollet
with the drainage next to the houses. Families without a toilet go to
the wadi. There are o0Only small amounts of wastewater in the village,
except the place around the tappoint. There are agricultural flelds
near 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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AR RHAWQ, Dhamar Rada Project 8

This small village with 350 inhabitants 1is located 15 kilometers
northeast of Rada'. Dhamar is 68 kilometers, 75 minutes driving. The
village has no school nor bhealth unit and the 1living standard is
medium. The village overlooks a narrow valley which widens towards the
e e,

northwest. There were problems with other vilages, but they seemed to
be solved now.

{} The waterscheme is not functioning due to the very bad water quality.

Vater: 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 RIRDP field team the villagers started to dig more
wells for irrigation. Early 1680 the production of these wells dropped
considerably, dve to overpumping. The water scheme is not working and
people use free water fTom other 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.
Vashing is done with water from 2 shallow wells at 15 minutes walking
from the villages. These wells give little salty water. Vashing is also
done with the cooling water of two pumps.

Some people buy drinking water from Rada for YR 100/m® (by car).

Vaterscheme: In 1981 the Netherlands government drilled a borehole with
a depth of 155 meter. A pumping test carried out im July 1981 showed a
yield of 1.7 l/sec, mainly from layers deeper than 90 meters. A sample
was tested in the WHO laboratory of the Ministry of Public Vorks and
the results showed a bad guality 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 (&0 m™, a
pumphouze, a pumping main, 2 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 Mirnistry of Electricity and Water and in
September 1938% a water quality 1test 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 follow up yet.
The villagers didn't complain more earlier because they bad these
problems with the neighbour villages.

The water which is left in the reservoir is brown and the taste is

salty.

Contribution: The villagers constructed a distribution system with
houseconnections. - -

Benefits: There were no benetits from the scheme. The public taps are
changed to houseconnectlons without watermeters for all houses.

The cattle trough is direc*ly 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 get external support because they have already a
scheme although it is delivering brown stuff instead of drinking water.
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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 sulphbur.

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
RIRDF who liked to improve the living conditions for this village. They
made a report and the scheme came. The owner of the scheme 1s the
village and the aqil is responsible for it.

Operation and maintenance: The scheme is not operational anymore. Total
amount of pumping bours is 831. Filling the reservoir togk 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,

Ingide 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. Fo gardens were seen in the village.

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

Problems: The very bad water quality, especially the bigh contents of
salt and iron.

Vaterguality in the borehole of Ar Rhawg.

e e L o n — — — b mh  A Ak A R A R A  m  — — mA  m k — a k A T i . o e

Parameter Unit  Sept 81 March 8% Sept 89 VHO-standards
EC us 3200 3340 3230

pH - 7.3 7.1 9.0

Hardness (CaCOx) mg'l 740 778 600 100-500
Tot alkal. <(CaCC.) mg/l 345 331 300

Calcium mg/l 164 176 128 75-200
Magnesium mg/1 &80 ¥ 68

Chloride mg/1 750 687 750 200-400
Iron mg/l 0.2 0 0.1 (x2 3.0 0.1-0.3
Manganese (X) mg/ 1 0.3 (%) 0.7 (x> 1.1 0.1-0.5
Sulphate mg/1 350 440 140 100-400
Nitrate mg/1 0.9 0 1.1 10-20
Fluoride mg/ 1 i.8 2 1.2 0.5-1.5
Hydrogen sulfide mg/ 1 - - 1.0 0-1
Sodium mg/1 473 436 4196 200-500
Potassium mg/l 26

In bold printed values are above WHO standards.

(x) : 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: WHO laboratory of the Ministry of Public Vorks, pumptest,

March 1259: Rada Integrated Rural Development Project, reservoir,

Sept 1089: Ministry of Electricity and water, from pump.
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AL GARRAR, Dhamar Rada Project 9

This small village with 200 inhabitants is located 15 kilometers
northeast of Rada'. The distance to Dhamar 1is 68 kilometers or 75
minutes driving. The village has no sSchool and the children go to
school in Vadi Matar. The village is located at a rock overlocking Vadi

Matar to the east. The wealth of the village is medium. Piol
——

Vater: 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 Matar and Khabran at
a walking distance of 30 minutes. The quality of the water in the water
scheme 0of Al Garrar is not good and most people still go to Khabran for
drinking water or use rainwater when available. VWater is also brought
by car form Khabran for YR 50/m>,

The scheme 1is 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 l/sec. A test of the water carried out 1in the WHO
laboratory of the Ministry of Public Works showed a conductivity of
1750 uS and a high value for total alkalinity <420 mg/l), total
hardness (660 mg/l), iron (0.2 mg/l), and manganese (0.3 mg/l).
Chloride, sulphate and fluoride were high, but below the maximun
permissible levels. The laboratory advised filtering and boiling of the
water, This 1is done by some villagers, Others don't do as it means an
increased use of firewood which bhas to be collected from far away.

The contractor constructed a reservoir (50 m®), a pumphouse and a
pumping main, The public fountain with four taps was built near the
reservolr. The cattle trough was made at a distance of 240 meters from
the village, down near the road. A4 vertical pump with dilesel 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 possible. 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 mnean
cancelling the ©project. The people menticned that there was no
understanding between the dutch project supervisor and the contractor
because 0f the language.

Contribution: no.

Benefits: The quality of the water is bad and the contents of total
hardness and iron re above WHO 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 1is dirty due toc leakages and
wastewater. The maximum distance from the houses to the tap 1is 200
meters. There are no houseconnections.

The price of <the water is YK 5 per capita per month. There is almost
always water in the reservoir and the estimated waterconsumption Iis
2% liter per caypita per day. Everybody is allowed to use the scheme.
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The cattle trough, far down in the wadi, 1is 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 wused 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: Nobody 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
blg scheme for all villages in Vadl 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 & period of three months and
three +times for a period of two weeks. An engineer from the RIRDP came
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
(Goraishiar.

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 o01il. There was bad understanding due to the language. The operator
1s the first cne 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.
The 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. Sftorage 6f the Watér I In
Jerrycans or in tanks. If drinking water is fetched from other villages
{t is stored in jerry cans or small tanks.

Only one family has a gardem 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.

Froblems: The quality of the water is bad.
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JAUF AL NUEKABAH, Dhamar Rada Project 10.

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

Vater: 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 1881 and the results showed a high sulphate content.
1t 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,

Vaterscheme: The dutch government drilled & 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
put 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/l), a high hardness (740
mg/l), a high calcium (200 mg/1>, a bhigh iron (0.4 mg/l) and a high
manganese content (0.5 mg/1l). Also sulfate (438 mgr/l) was above the WHO
highest desirable level of 400 mg/l. Despite the bad water quality, the
contractor got imstruction to construct a reservoir (G0 m*, 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 for irrigation. Nowadays there is no
irrigation anymore.

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

Coptribution: The distribution system.

Benefits: The quality of the water is bad and the contents of iron,
sulfate, manganese and total hardness are above VWHO standards. Also the
conductivity, total alkalinity, calcium, magnesium and potassium
contents are very high. The water in the reservoir 1is brown and in
private tanks 1is a floatting layer of white 'fatty' flocks. There are
no other watersopurces 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.

¥ear the pumphouse are two metal tanks and especially in the dry season
many ladies from other villages fetch water with donkeys from there.

wl
L.

R

-

at

¢

.



VILLAGES 10

The cattle trough near the pumphouse i1s 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/capitarsday.

Drganisation: 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, he 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 YR 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 for 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
compsed 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. Xost 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.

Prablens: The quality of the water is bad,
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HANAKA AL NASUD, Dhamar Rada 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 waterscheme is/

used for the supply of domestic water and a project scheme is used forj
irrigation.

Vater: The village was surveyed in 1980 and at that time the village
collected water from 6 shallow wells. Nowadays 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 caosted YR 500 000 and consists of a borehole (125 m
deep), a pumping main, an elevated reinforced concrete reservoir (30
n®) 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 cooling water from the engines.

Vaterscheme: In 1981 the dutch government drilled a borehole with a
depth of 143 meter and a yield of good water of 5.5 l/sec. Despite the
fact that thsre was already a village waterscheme with an elevated
reserveir and distribution lines, the project constructed a ground
reservoir (100 n¥) 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: FNowadays the project scheme is not operational and the water
is only used for irrigation of fields with gat and alfalfa. & few vears
ago an employee of the RIRDF visited the scheme and reported that it
was mainly used for domestic purposes.

The price of the water from the private scheme is only YR 2 per capita
per month. The houses have every third day water.

The elevated reservoir 1is filled +twice & day and the eztimated
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 1s now owned by the village. There is one operator who is
responsible for for both schemes.

Operaticn and maintenance: Total amount of pumping bours of the proiect
pump is 1179, this means an average of 0.7 hour vper day. The
pumpcapacity is 5.5 l/sec so the maximum daily abstraction is only 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 operstor has experience from Aden and private schemes and there i3
no need for edditional training.
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The operator collects every month YR 4000 for both schemes. The
expenditures are YR 3120 for diesel, YR 1210 for oil and YR 200 for
filters. The operator doesn't have a salary. The expenditures are
higher than the earnings.

~-4 The price of the water 1is 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 bouses: The houses looked ¢lean, but the village itself is
dirty with some wastewater. Tanks are situated near the houses and are
filled with the use of & 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 iz only used for irrigation.
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NAVR, Dhamar Rada 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 wealthy and there
are electricity (two systems) and telephone. There are primary and
secondary school (3 classes) and a health unit of the MCH clinic Rada'.
The village consisis 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 on many deepwells were drilled and the water table dropped
very Tfast. 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
n*. 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 m~.

Vaterscheme: The dutch government drilled a borehclsa with a depth of
100 meter in 1981, A pumptest carried out in August 1931 showed a yield
of 10 l/sec from a fractured black and reddish brown 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 reservolr was shifted to another
higher hill. Mawr promised to pay the extra costs (YR 130.000) tao 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 pumphouse 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 1t seems to be impossible to constiruct 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.

Operatiop apnd maintenance: none.

Inside _the houses: There are gardens and gat fields next to almost all
houses. The houses have a baladib or pour-flush toilet. Vashing 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. Thase tollets are aften
used and the maintenance is good.

Problems: scheme not completed.
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AL NIHAL, Dhawar Province Project 1.

This village (40 bhouses, 347 inhabitants) 1Is 1located 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. For 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 wvillage (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 on a plateau 300 meter above Al Mibal. On this plateau
were no watersources and +the sjeich made an agreement to drill two
boreholes on land from Al Mibal: one borehole for the Joar villages and
one borehole for Al Mihal. The government drilled two boreholes but Al
Mihal 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 1687 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®), 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 1line to the new village was made, The amount of pipes in
the contract was not big enough and the plpe 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.

Contributign: 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 houseconnectian.

Most houses made a houseconnection of a good quality. Five months ago
watermeters were installed. Almost all houses are connected, except
the 39 houses inp the new village.

The price of the water is YR 5/m*. There is almost always water im 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 sieich of
Joar who needed a watersource for his scheme. The owners of the scheme
are the people of the % villages. There is no comittee fcr controlling.
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Operation and maintenance:

The systems for Al Mihal and Joar are independant: the operator im Al
Mihal 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
punping. See for more details also the description of the Joar systenm.

The operator says that he pumps once every 2 days seven hours to Al
Mihal. Total amount of pumping hours is 901. Calculations are not
possible becauce 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 YR 300 for salary. The operator got some extra income from the
¢rops 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 houges: not surveyed.

Sanitation: outside is not much wastewater visible.

Froblems:

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-
nicizn promised to come. Thie never happened and the peaple went
agzin to the project. The operator was told to buy a new pump head on
the local market.

The quality of the reserveoir 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.
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JOAR project, Dhamar Province Projects 2-9

This big project covers 8 villages situated 35 kilometers southeast of
Dhamar, 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 1is average. On a central place are a primary
school and a health unit. The health wunit 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 inbabitants (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:
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Village Source Distance Present use

Bait Mahras cistern 30 min sometimes washing

Bait Addumali cigstern S5 min washing

Bait Al Ansi cistern 15 min washing
spring 30 min washing

4]l Hamma spring Azra'ah 3 hrs no

Maswarah cistern 1 br washing
spring 2 hrs no

Bait al Adwar cistern 10 min washing

Joar spring 50 min some drinking

Al Somaa spring 90 min some drinking

The amount of water from the scheme is limited and the water is mainly
used for drinking and animals, Vashing of clothes is done with water
from the cisterns, 10-60 minutes walking away. Vashing 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/m%.

Waterscheme: The problem with the villages on the Joar plateau is the
absence of good groundwater sources., Vater was mainly taken from
cisterns nearby the villages and springs far away. The prospectives for
a successfull drilling on the plateau were low and the sjieich of Joar
made an agrrement with Al Mijhal to drill two boreholes on their land:
one borehole for the Joar villages and one for Al XNijhal. 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. 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 while the source of the water was still unsure.
Fegotiations started again and in February 1987 the parties came to an
agreement to0 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 »¥) down + boosterpump and pumphouse;

~ a reservoir (150 m*) plateau;

- distribution line 1 to Bait Mahras and Bait Addumalil;

- distribution line 2 to Bait Al Adwar, Joar, Al Somaa and Naswarab;

~ distribution line 3 to a reservolr (25 n*) + boosterpump and pump-
house for pumplng to a reservoir (50 m*) for Al Hamma and Bait Al
Ansi.

Contribution: no

Bepefits: Due to technical, organisational and financial problems the
scheme was not operational for almost 1.5 vyears. The last four months
there was every thursday or friday water and the people are satisfiled,
There are no watermeters and everybody tries to take the maximunm amount
pf water from the scheme. The storage capacity near the houses is often
very large (z-4 m*®).

The public taps are still used and every village has an own system:
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Village Houses Taps  Systenm

Bait Mahras 15 1 Two houses fill tanks with tube (7 m3°
Bait Addumali 20 20 Every house own tap + tank + tubes
Bait Al Ansi 13 1 Tanks (1 m* » with bucketis

Al Hamma 52 9 Every 2 houses 1 tap, others have HC.
Maswarah 14 4 Extra taps made by the villagers

Bait Al Adwar 36 ? Extra taps near the houses.

Joar 60 2 15 houses take water without paying

Al Somaa 55 0 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 YR 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 boosterpump 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 (YR 300,000). At the same time, some people from
Joar/Al Somaa organiszed a private scheme on a2 good borehole drilled by
the wvillage. 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
bad to leave his village.

Some villagers mention the sjeich as owner of 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 Hamma. 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
independant: the operator in Al Mijhal pumps every thursday to Joar but
only when the Joar villages bring diesel, oil and salary. Vhen the
diesel is finished the operator stops pumping.

The cashier in the Joar villages collects every month YR 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 operatcor 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.
Vater is stored in tanks outside the houses and also 1in 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 tollet with the drainage to the
backside of the houses. There are no wastewater problems.

Problenms:
- There are technical problems:
¥ The despwell pump in Al Mijhal becomes too hot (see report Al
Mijhal, village 1%,

% Booster reservoir + pumphouse near Al Miihal 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.
Meny problems can be sovlved by the installation of watermeters so
that every villape can pay for its share in the consumption. The pro-
blem is the division betwesn the villages. The villages are small and
can organisé the paving internally.
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Private waterscheme Joar and Al Somaa.

Vaterscheme: The construction of the governmental scheme took a long
time and sowe 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 riyals. The scheme consists of a pumping main, a
ground reservoir (1% m*) and distribution lines with public taps.

Bepnefits: In Joar every 5 houses have a tap from which they fill the
metal tanks near the houses.

The price of the water 1is 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 1s only used for drinking, while most of the washing is done
near the cistern. Some famililes 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 2Z300. 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 (2%).

Iinside the houses: The houses and the village are not clean. Most
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 howses have a baladih toilet with drainage of
wastewater in the street next to the houses. Onlv small amount of
wastewater. Vastewater from the clothes washing 1is wused for making
dungcakes.
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JEBEL AL KA'AL Project, Dbamar Province Projects 10,11 and 12.

This project covers 3 villages 35 km (70 minutes) southeast of Dhamar:
-~ Jebel al Na'al: 700 people, 84 houses, average wealth;

- Sirm al Abd: 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 1s not yet operatiomal.

The borehole with pump is in the wadi, 15 minutes driving from Jebel al
Ma'al. The scheme is working.

Vater: Jebel 2] Ma'al has a dam ( & kind of big cistern) which collects
rainwater and water from small springs, 15 minutes walking from the
village. Vater 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.

Thabag bas a cistern with dirty water 20 minutes walking from the
village. Vater 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 malnly used for drinking and cooking. The
water 1s 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 m*.

Vaterscheme: The borehole is 160 meter deep, gives enough water and 1s
only used for the scheme. In November 1983 the contractor started the
construction of a pumphouse, two pumping mains and two reservoirs ( 50
n* for Jebel al Ma'al and 75 n* for Sirm al Abd + Thabag). Each village
got a distribution line with 2 public fountains. The project installed
an electric deepwell pump with a 100 KVA generater 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 sonme
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. Bvery house has 1 eor 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 f£illing all tanks and many problems
arise. It is not allowed to put all tanks close to the public taps
because of landownership. Some houses have to put the tanks turther
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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 m* 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 gues 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 peaple in Sirm al Abd and Thabaq mentioned that the
ampunt 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 YR 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 YR 3000 per manth.

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 & times a month. In total
he pumps 16 hours to Jebel al Ma'al and 10 hours to Thabaq/Sirm al Abd.
There are some problems with the filter of tbhe generator and the
maxipum 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 independant:

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) ifor filling the reservoir once (maximum 75 m®). The
price of the water is minimum YR 17 per m*. The operator f£ills the
reservolr only when he gets +the money and the diesel, what 1is not
exactly every month the case.

Thabaq: see Sirm al Abd.

In the past Thabag and Sirm al Abd used to have each half a reservolr,
but this gave problems and now they buy each a reservoir for themself.
In Jebel &l Ma'al % houses (6%) are mnot paying: the percentage of non
payers in the other villages is not known.
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Inside the housges:

In Jebel &l Ma'al all houses have a tank near the house. The tanks have
taps and a lot of tanks bave a plastic or rubber cover under the lid to
protect the water. Most houses bave 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.
Vater 1s taken out with buckets from the tap or the lid of the tank and
brought to the kitchen. In the kitchen it 1is stored in a special
contaliner or in the 'transport bucket'.

In Thabag the big watertanks are on 'own land'. Vater is taken out with
a tap and many tanks have a plastic cover under the lid to protect the
water.

Sanitation: In Jebel al Ma'al and Thabagq almost all houses have a
baladih toilet, in Sirm al Abd only bhalf of the village. The liquid
goes to the street. There are no soakaway pits.

Vastewater 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 AZAN, Dhamar Provimce 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 of 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.

Water: 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 SRVSD 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
168 meter in 1981, The static waterlevel was 49 meter and the yield of
the well was 9.6 l/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 l/sec.

The project constructed a groundreservoir (50 m®), a pumphouse, a
pumping main and a public washing place. The scheme was completed with
the 1installation of the vertical pump with diesel engine in August
1986, The village got a distribution system from the RIRDF 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 (YR 360,000) will be paid. The people have
the aim to go to the RIRDP.

Contributien: YR 60,000 for the distribution system.

Benefits; There are no public fountains. Almost all bhouses made
houseconnections with watermeters at their own cost. The quality of the
houseconnections 1is good with taps golng to the kitchen and/or the
bathroom.

The price of the water 1is 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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Orgapisation: 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 how often the pumpoperator
pumps. He says 11 hours per day, but that seems to be too much. The
meter of the engine 1is not connected so the total amount of pumping
hours 1s 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 198% he collected amn average
of YR 12,790 (1319 m®) per month. From this amount he spent YR 3000 for
dlesel, 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.

Vater is stored in tanks (0.5-2 m®), mainly outside the houses. Most
houses have a tap Iinside and the water in the tanks is only used during
periods that the scheme 1s not operatiomal.

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 so0il is low and the water
flows down through the streets. On-site disposal is almost impossible
and off-site disposal is technically and soclally 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 1lies 25 km (30 miputes 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 1living
standard is medium. The people go to Dhamar for health services,
Activities for the construction of a watersupply scheme started in 1961
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.

¥ater: In the past people took the water from a hand-dug well with the
watertable at a depth of 53 meters. Nowadays they depend on 5 private
boreholes 1located 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 YR 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/m™,

Clothes and blankets are washed near the private boreholes. Scometimes
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
yleld of this well wasz very low and the project was cancelled. In 1985
the LDA drilled a new borehole with a good yield of 5 l/sec. A proposal
for a waterscheme was made. The SRVSD 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 1086 a new
proposal was made and the whole scheme would be completed by the SRVSD.
The construction of the civil works started in March 1987 and was
completed 1in 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 198%. The scheme was handed over to the village
in Fovember 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
houseconnectlions 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 wamen, 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 MNr 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
aqlils 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. We tried to get the keys of the pump and pumphouse,
but they were not in the village.

Operation and maintenance: There 1is 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 bhouse and a small tank inside.
Vater is scooped out from the top. Only few houses have a tap inside.
Vashing of clothes is done near the houses and the boreholes.

No gardens were seen.

The women accepted the fact that the scheme is not working easily.

Sanitation: MNost houses have a baladih tollet, 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 stireet.

The scheme is not working and the producuction of wastewater 1is still
low. The houses in the old village are bullt close +to each other and
there will be big wastewater problems when the scheme becomes
operational.

Problems: Big internal problems. The main reason is 1internal
disagreement. Another reason is the long implemention 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, Vater Bupply Project 3.

This village with 355 inbabitants (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 bas 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 mnedium
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 barehole and the pumphouse, 40 minutez driving
down 1in 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
m+, Washing of clothes and blankets is done near the houses. but mainly
pear 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 wvillagers the
gquantity and guality of the water are good.

The project started the construction of a pumping station with an
electrical deepwellpump 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 m*) in the village
(2230 m). In the viliage the project constructed 3 public fountains
with 10 taps. The scheme was completed in May 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 bovght the
materials and a pipefitter from Zarajah made the connecticns. The
quality is good and the bhouses have a tap above the tank. The whole
village is connected.

The price of the water is YR 20/m* and there 1is continuous supply.

The estimated waterconsumption is only 11 liter per head per dav.

Organisation: The initiative for the scheme was taken by a villager who
went t0 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 YR 1500 per month. There are general rules and it is not allowed to
use water for gardens. There is only a list of pepple, no bills.

Operation and maintenance: Every 4 davs the operator pumps 4 hours.
Total amount of punmping hours is 800 (according to the operator). This
means an average of 24 hours per month during 34 months.

The present cperator tock over from his predecessor 1.5 vears ago. He
learned the i{ob from bim and there i€ no need or interest 7I0r an
additional training course.

Tha operztor collects everv month YR 2000, Hiz expenditures are YR 900
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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 1s 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. Vastewater is drained intoc the streets. The wateruse
is very low and there are no wastewater problems in the village.

Problems: no big problems. The only complaint 1s that the one-way valve
near the boosterpump is not good.
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AL HARUJ, Vater Supply Project 5.

The village (130 houses, 856 inhabitants) is located 25 kilometers east
of Dhamar, 40 minutes driving. The wvillage 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 1in the evening hours. The houses
are scattered 1in at least three groups. The government built about 50
'earthquake houses' of which only a few are inhabited.

The scheme 1is 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 o0il in the water. The water in the
reservoir is hot and bas indeed a film of o1l on the surface. It is
possible that the high temperature in the well has a bad influence on
the pump.

Vater: Before the earthquake the village made a watersupply scheme
consisting of a borehole and a2 groundreservoir in the middle of the
village. Vater was taken from the scheme by 10 public taps directly
attached to the reserveoir. After the earthquake the borehole was dry
and the ministry was responsible to f£ill 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 peaple
who are not connected to the scheme wuse 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.

VWatergcheme: The government drilled a borehole with a depth of 180
meter and a good yield of $.9 1l/sec. A contractor constructed a
reservoir (30 m), a pumphouse, a pumping mein and & distribution
system with € public fountains (16 taps). The project installed a
vertical pump witk diesel engine and the scheme was handed over to the
village on 3-7-198%,

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 watér is very high.

Many houses are not connected because the distribution system is far
away and the people don't bave the money for the bhouseconnection.
Others don't want to spent money for bad water.

The price of the water is YR 5/m¥, There 1is always water in the
reservoir.

The waterconsumpition could not be estimated.
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Organisation: The government organised the scheme for the village. The
owner 1is 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: 1illegal connections will be punished with YR 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 impellors. 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 wvillage took the keys back and organised a repair by an engineer
from Al Kharba. The engine was put in a stralght 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 © 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 peaple
are connected.

Inside the houses: Most taps are outside the house. Only few houses
have & watertank on the roocf and taps inside. The water 1s 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 of the tanks or poured out of the
jerry-cans.

There are hardly any gardens, but the people want to try 1t with the
water from the scheme.

Sanitation: The houses are built far irom each other and there are no
wastewater pools in the village. The village is clean and there is
hardly any garbage.

Almpst all houses have a baladih toilet, only a few 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.



VILLAGES 20

VASTAH, Vater Supply Project 6.

vastah (900 inbabitants) 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 Ma'abar. Seven hunderd meters west of the ogld
village 1is a new village with 71 ‘'earthquake houses’ of which only 18
houses are inhabited. The waterscheme 1is built for both villages but
only the new village (126 inhabitants) 1s connected. This new village
has also a primary school for boys and girls but the children of the
0ld 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 wvillage, a pump with
diesel engine, a groundreservolir (18 m®) 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 l/sec. A contractor constructed a pumphouse,
a pumping main, an elevated reservolr (50 n*) and a distribution systenm
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 constiructed 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
watermeter. 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.

Most villagers in the old wvillage want to be connected to the new
scheme because the far away houses don't get enough water and the
scheme is also often out of order for 1-2 months. The villagers have to
pay additional mony for the repairs. The four owners of the old scheme
are against this idee 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.

Qrganisation: 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 1s 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 1is 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 diesel
etc are not known. The scheme has already a negative balance because
the operator spent YR 4500 for materials, diesel and transport. This
means & debt of YR 900 per month. The operator asks YR 2000 from the
old village as contribution for bhis expenditures.

The new wvillage 1s mainly inhabited by seascnal workers of low class.
These people (11 houses, 61%) don't pay for the water.

Inside the houses:

New village: some houses are clean, while others are dirty. In general
the pew village is clean. Vater 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 borehocles, 10 minutes walking away.

Oid 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.

Sanitation: 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 sre big pools with wastewater.

At the school and the mosque in the new village are very dirty toilets.

In the old villzge azlmost #l1 houses compose of & baladih toilet with
the drainage next to the houses. The old village is very dirty with big
pools filled with garbzge and drainwater from the toliets. Flies were
all around.

Problems: The clid village is not connected. These people were not
cooperative fram the start of the project.



VILLAGES 21

AL HASOON, Vater Supply Project 7.

This village (1120 1inbabitants) is located in the Dhamar plain, 1 km
east of Ma'abar. The distance to Dhamar is 30 kilometer (30 minutes
driving). The wvillage 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 waterscheme 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 1in 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 dore 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 vyield of 9.2 1l/sec., A contractor constructed a
pumphouse, a pumping main. an elevated reservolir (50 ©n®) and a
distribution system with & 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 houseconnections 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: Nobody 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 bas experience from private
pumps but is not realy interested in the scheme. According to his
information the reserveoir was only bhalf full after 6 hours pumping.
This is not true because the +total amount of punping hours is ounly 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: Nost of the houses and the villages are dirty.

Vater is stored mainly in jerrycans 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: Most houses bave baladih toilets with the drainage in the
streets. There are some pits.

Prohlems: The people are not interested in the scheme and say that the
engine is too small
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HARUD, Vater 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 inbhabitants
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.

Vater: 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 houseconnection from the scheme
and pay 100 YR per nmonth.

Vaterscheme: The government drilled a borehole with a depth of 134
meter and a resonable yield of 8.8 1l/sec. The project constructed a
pumphouse, a reservoir (100 instead of 50 m* 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.

Beneflts: no, also no drawbacks for the people.

Orgarisation: none.

Operation and maintenance: none.

Ingide 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 & baladih 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.

Froblems: Scheme not completed and people not imterested.
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BIDASHY, Vater Supply Project 9.

This village with 738 inhabitants is located at a high place at the
eastern edge of the Dhamar 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 o0ld 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 1s under construction. There is no health unit and the
people go to Dhamar for health services. The 1living standard 1is
average. Many man are working im Saudi-Arabia and these families are
rich. The other families are generally poor.

The waterscheme 1s 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 wadl, 20 minutes walking. Some families
are not allowed to use this water and use rainwater and water from
trucks (YR 25/m®).

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 =™ 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
pfficial handing-over letter. A strange procedure!

Contribution: no.

Benefits: The scheme is not working and the system starts to
deteriorate. Several pilpes 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 waterneters.

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 1is 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
th= engine gets too hot.
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Ingide 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;
- reservolir, distribution system and pumping main not well
constructed.
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BASHAR, Vater Supply Project 10.

Bacshar 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' 1in a village 700 meters from the old settlement.
All new houses are empty.

The waterscheme functions well since October 1989,

Vater: 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 & borehole with a depth of 95 meter
and a good yield of 8.9 l/sec. A contractor constructed a pumphouse, &
pumping main, a ground reservoir (50 m®) and a distributicn 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 17-10-198%.

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 houseconnection 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 m™. Each bhouse has to pay an
additional YR 10 per house per month for the scheme box. There is -
continuous supply of water.

The calculated waterconsumption 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 for an additional training course.

Last month YR 4560 was colllected for 570 m* water., The expenditures
are YR 900 tor 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 daily 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.
¥o wastewater was seen in the village.

Problems: no
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NANGADA, Vater Supply Project 11.

This ©big village with 2713 inhabitants is located in the Dhamar plain,
12 killometers 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 comstruction.

The water scheme functions very well for ¢ manths.

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
for 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 pecople are not connected fo the scheme and they use water from one
of the 14 private agricultural wells around.

Veterscheme: The government drilled a borehole with a depth of 96 meter
and & reasonable vyieid of &.2 1l/sec. A contractor constructed a
pumphouse, a pumbing main, a reservolr (150 nm and a distribution
system with 12 public fountains (46 taps). The project installed a
vertical pump with diezel engine and the scheme was completed in
December 1888,

It iz not allowed to use the water from the scheme borehole for other

purposes like growing of qat.
Contribution: no.

Benefits: The public taps of the project are all disconnected because
they gave big rightz bLetween the women. Only straight to the reservoir
are still two public taps for the poor people. The drainage around
these taps iz bad zud there is a big wastewater pecl around.

Most houses (315 of the 400, 79%) made a houseconnection without a
watermeter. The price cf the water is YR 20 per house per month. For
gardens the people have to pay additional monevy (YR 15-25).

There is always water in the reservoir and everv 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 iz banded over to the operator who put a deposit of
Yk 150,000 on the viliage account. The operator has the obligation to
give water for YR Z0 per house per month during 10 vears,

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 1e2lt responzible ror the scheme. He added many distribution valves
50 he can control tle cdifferent parts of the schems easily.
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The operator has a speclal wateroffice where the people can pay. There
are speclal waterbills 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 YR 6300 from the houses and some
additional money for the gardens. His expenditures are YR 1485 for
diesel and YR 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. Vater is stored
in tanks 1inside 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.

S
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AR BRABA'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 1is 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 yleld of good water of 2.9 l/sec. A contractor
constructed a ground reservoir (50 m®), a pumphouse, a pumping main,
and a distribution system with public fountaing., The scheme was
completed with the installation of the pump in May 1989.

The houses are scattered and the distance from some bouses to the
distribution system is rather big. The differences 1in costs of the
houseconnections gave internal problems. Two months ago these problems
were soalved 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.

Bengfits: 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
Rabs'ah (12%) made an own connection to the scheme. Thic means in many
cases not more than a tap strailght 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'ab and Al Hodeh asked for the
gcheme. 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 amocunt
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 pecessary.

The people from Al Hoden paid 1last month YR 1000. The people from Ar
Raba'ah bas to pay YR 3000 per month.

The salary of the operator is YR 1500 per month.

The financial affairs are not organised yet.

toilets. Water f{from the schen: 15 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.

Sanitatign: Most house have a baladih toilet, eome houses only for

urine. The drainage 1is outside next to the houses. Ko wastewater was
seen during the visit.

Problems: internal problems in the village.
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AL NITHAL, Vater Supply Project 13,

The wealthy village with 1744 inhabitants, liec 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 schoal for both boys and girls., There are electricity and
telephone. There is no health unit and for 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.

Vater: Near the village are two old shallow wells. These wells have a
limited yleld and the water is used for drinking 4in only 5 families.
Most ladles bring free drinking water with a donkey from one of the 6
private Dboreholes at a distance of 2-3 km west of the village. Three
cars bring water to the village for YR 80/m=,

Clothes and blankets are washed near the shallow wells and boreholes
and also near the houses. The borehole of the scheme 1is not used for
other purposes.

Vaterscheme: The govermnment drilled & well with a total depth of 270
meter, a reasognable yleld of 2.5 l/sec and water with a good quality.
4 contractor constructed a reservoir (100 m™), a pumphouse, a pumping
mzin and a distribution system with public fountains. The scheme was
completed with the installation of an electric pump with gemerator. The
village rejected this pump and wanted to have an heavier one. The
project took thelr pump back and the Ministry of Electricity and Vater
installed an heavier one,

Contribution: no.

Penefits: The scheme did never function, The reason for this is that
the wvillagers refuse to pay YR 100.000 to the sjeich who spent this
money for guarding the project pump (15.000), spareparts for the pump
(32.000) and public relation work  (50.000). According to the
information of +the sleich 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 & 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 bouse. 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 i= not known yet.

Drganisation: The initiative for the scheme was taken by the sjeich who
went to the ministry in 1982. Some people in the village also said that
he is the awner of the scheme.

Opuration and maintenance: The operator got a training course in Sana’a
and haz some experiene with private pumps.
The total amount of pumpinz hours is 8 and filling the reservoir takes

2 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 month for big repairs.

]jnside the house: In general the houses looked clean. Almost all houses
have a bilg steel watertank with a tap at the bottom.

Fo 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 1s 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 1n wastewater producing
items like flush tollets, bathrooms and washing machines.

There are no toilets at the school.

Problems: Big internal prablems.
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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 1is
25 kilometrs, 40 minutes driving. The village 1is wealthy and bhas
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 houses' 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 a2 spring with a good yield (1.5 l/sec) at
a distance of 200 meter of the village. The villagers constructed a
reservoir (15 »*) 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, 1s 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.

Scme villages of the Joar project (DFPZ-9) mentioned the springs of
Adra’'ab as alternative watersource whea thelr waterscheme was not
working. The distance to these villages is 3-4 hours walking.

Vatergcheme: The village drilled a borebole with a depth of 110 m A
pump test carried out in 1980 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 Octeber 1988 the village repaired the well to a
depth o0f 102 m. For this the almost completed pumphouse was destroyed.
4 second pumptest carried out in March 1989 indicated a good yield of
.6 1/gec. The vertical pump with diesel engine was installed by the
praject in July 1983,

In October 1987 a contractor started the construction of a reinforced
concrete reservoir (150 m= ), a pumphouse and 10 public fountains. This
contrector 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
1090,

Contributiogn: Drilling the well (YR 250.0006).

Benefits: 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-
necticns with stendard watermeters (type: Bosco & Co, Italy). There is
a special administrator who arranges the houseconnections. After 1
month, 49 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 m, YR 200 watermeter. YR 700
watertank), The quality of the houseconnections is very good. People
who <an not afford a houseconuection are not allowed to use the scheme.
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These families continue to c¢ollect 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 plpes needed,

The price of water is YR 6/m® and there is slmost continuous supply.
The estimated waterconsumption is 25 liter/capitarsday.

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 npot allowed to make houseconnectlons 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 reservolr 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. Accordiag 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 iz watered with water from the spring.

5 have a poyr-flush tollet with drainage pipes to
Most houses in the village are scattered and the
e not so big. Some houses made soakaway pits.

Sanitation: Some
outside the village.
wastewster problems

Problems: The scheme i3 working good.
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DHI SABIL, Dhamar 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 2 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 overlocking 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 tke 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 l/minute only. The spring is 1inside a cave (with a door) where the
water comes out of a crack in the rock. Nowadays 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 x 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.

Vhen 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/m®

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 Dboosterpump was
installed to pump the water from this cistern to the masonry village
reservoir (6 m®)., The scheme was completed 1n December 1987. An
additional line to the health unit was made in February 1688.

Contribution: no contributions.

Benefits: The scheme was working for more than one year. Six months ago
some pipes broke down in & period with heavy rains. The yield of the
spring was very low and the villagers felt 1t 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
the taps occured.
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The project constructed 7 public taps straight to the reservoir. Four
of them are still in good condition. Nobody made a houseconnection. The
price of the water was YR 10 per house.

The present waterconsumption can be estimated as 12 l/capitas/day, not
including washing of clothes.

Organigation: The initlative 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 1is out of order and the
information is not clear anymore,

Inseide the houses: The houses looked acceptable clean. VWater is stored
in small containers without a tap or in jerry cans.

Vashing of the clothes is done a little distance away from the spring.
There are no gardens in the village.

The women didn't know & lot about health and hygiene. The female
primary health care worker finished her training 6 months ago but she
only works in the unit.

Sapitation: Most houses have a place for washing and urine. Some houses
constructed pipes for drainage of wastewater. Vastewater was not seen

in the village.
There are many ccws and a lot of cow dung in the village.

Problems: The 1low yield of the spring. The problem of the waterrights
seemed to be solved now.
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DHAFAR and AL GALEH, Rural Vater Projects 6 and 7.

Dhafar 1s a small poor village (50 houses, 275 inhabitants) located 12
kilometers southeast of Yarim. Dhamar is 1 hour, 42 kilometers. In the
past Dhafar was very important as capital of an o0ld kingdom. The
village is located at the top of a mountain overlocking the plain
around Yarim. There 1is a primary school, but for health services the
people have to go to Yarim or Kitab, 25 minutes driving.

Al Galeh 1s located at the bottom of the same mountain, is wealthier
and has 5% 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 a2 1.5 " line with 1 public fountain
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 &¢il 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. Nowadavs they a8re vused for washing clothes and
blankets, for catile and cleaning. The water of the scheme is mainly
nsed for drinking and personal bygiene.

Waterscheme: The government drilled a Dborehole with a depth of 250
meter a good vield of 4.4 l/sec and water of good guality. A contractor
constructed a reservoir (25 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
Mav 192%2. The scheme was handed over to the village in Januarv 1990.

Contribution: no.

Benefizs: The project made © 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 sufficlient.
There are dirty pools with wastewater under and around them. The
maximun distance from the houses to the taps is 200 meters.
Houseconnections are not made because the people don’'t have monev . One
person started and made 2 pipe from a public tap to halfway his house.
The price of the waiter is YR 20 per bouse per month and there is only
twice & month supply.

Five houses (10%) are not able to pay for the water.

The estimated waterconsumpticn is 12 liter per capita per day.

Organisation: The initiative for the scheme was faken by the chairman
of the council for antiquities who went to the ministry of electricity

and water. The owner of the schem2 is the village and the operator is
rezponsible 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 Sana’'a. 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 1s not adequate and they still
fetch water from the cisterns for the cattle and cleaning. All women
want houseconnections =o 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 bhousec compose of & toilet and most people go to
places outside the village. There was no wastewster near the houses,
only the spilling near the taps is evident.

Problems:

Al Galeh is not connected.

The organisation of the schemz is very weak and it can be expected
that the scheme will not be sustainable for a long time.
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SHARAFAH, Rural Vater 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 vwvillage 1is rich and there is a
primary school. For health services the people go to Dhamar or Yarim.
The viliage lies at the +top of a small mountain with & steep canvon
south of it. The scheme functions for 1 week.

Vater: 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 w*. 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 mostlv done at the private boreholes.

Waterscheme: The government drilled a Dborehole with a total depth of
27z meter and a vyield of 5.8 1lssec. The project started the
construction of a watersupply scheme with village participation in
August 1969, The project supplied the vertical pump with dilesel engine,
the pipes and steel & cement for the masonry reservoir (50 m¥) and the
purpnouse. The scheme was completed in December 1989 and handed over to
the village in February 1990.

Coptribution: Labour, local materials. transport, housing. The
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 bhired labourers from the
village.

Heaitn egucation: Two months after the 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 Tremarks 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.

Benetits: There are no public taps. Almost all houses (94%> made a
houseconhection with Italian watermeters. 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 qualitvy of the
houseconnactions is very good and many houses have a closed system with
a2 tap at the bottom of the watertank (2 m* and sometimes taps inside
the pouse. One house has even a shower.

The price of the water is not yet known. There is almost alwavs water

The waterconsumption can nnt be calculated but is estimated as 15 lite
ooy canita per day from Iormer water uses”

in the reservoir.
r/
&

9
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Organisation: Somebody from the village who lives in Sana'a 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 (5-3-1990),

The operator has some experience with private englnes and there 1s no
need or interest for an additioral training course. The project sent a
mechanical engineer to give the operator some training.

The expenditur?s for diesel, 01l 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 a2 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 nezr the houses and the wastewater is thrown
in the streets. VWastewater is aslsoc used for making dungcakes.

Problens: no
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BAYT AS SHANY, Rural Vater Project 10.

This small village with 300 inhabitants is located 27 kilometers south
of Dhamar, 2 kilometers from the asphalt road Dhamar-Yarim. The driving
time to Dhamar is 30 minutes. The village 1is poor, there is no school
and the people go to Yarim for health services. The village 1is situated
at the bottom of a big rock. There is little agriculture but the people
have a 1ot of sheep. Families who left the village for Yarim_ because of

Vater: Three hunderd meter from the village (10 minutes walking) is a
contaminated spring which is still used for cattle. Another spring at 2
km from the village (30 minutes) 45 used for washing blankets. The
water of the scheme is used for all domestic purposes.

Vaterscheme: The wvillage drilled a borehole with a total depth of 140
meter and a yleld of 6.25 1/sec. Three other boreholes were dry and the
village spent in total YR 245,000. The project started the construction
ot a watersupply scheme withk village participation in June 1989. The
proiect supplied the vertical pump with diesel engine, the pipes and
steel and cement for the masonry reservoir (25 m®) and the pumphouse.
The scheme was completed in December 1989 and handed over to the
village in February 19690.

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
WasS v151teq(;ggtimes Discussions with the women about diarrhoea, ORS,
hygiens, wastewater, food intake after recavery, worms, bottle milk and
houseconnections were attended by a group of 25 women. In general the

women ware enthusiastic and attentive. — )
During our visit, the women know about the topics discussed in thefwamh {
meetings, but don't practice it much. S
Q

Benefits: There are no public taps. All 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 1is used, but too big and the sheep are standing inside for
drinking the water in one of the corners.
The price oi the water is YR 10 per m*, The people paid YR 20 per house
tor buying the first diesel and oil. There is almost always water in
the reservoir and the distribution system is every day open for 2
hours. The ladies sav that there is only ance a week watern.f
The waterconsumption can not be calculated yet. ‘“%m,(b%j¢f

L,
Organiszation: The mandub lobbied in the ministry in Sana'a for a ;LQ Lo
watersupply scheme. The owner ol the scheme is the village and there is R
an operator. His salary is not fixed vet. g &f\
There are no bills and onlv general rules 1or the use of the scheme. ’4
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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.

t Four poor families are not paying for the water.

The operator complained that the head of the pump becomes too hot.

Inside the houses: Most houses are clean, while some others are dirty.
Vater 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 bhouses have a garden which are watered with the water from the
scheme,

Sanitaticn: 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 proiect constructed 2 toilets at the mosque and 1 public toilet for
women oOn 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
\/ excavation and brought a big shovel instead of the necessary digging by
hand. The result is two big holes & m long, 2 m wide and 3 m deev. The
Q) construction of the c¢overs is now very expensive and more difficult
because it will be necessary to make an extra 1lining of concrete
hiacks.
E:

r'r

biems: The people complain that the pumphead becomes too hot.
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of Rada’, 1 hour driving from Dhamar <65 km). The village has a primary
and secondary (3) school for boys and girls. A health wunit is under
construction and female health workers are in training in Rada'. The
village lies at tnz norinern eage of the bpig Kada' plain near the end
of the old lava flows 1rom 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. Water 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 watersupply 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 1o retch 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 borebole and with 6 hours a day careful
punmping 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 smsll metal tank. In
September 1987 the project started the construction of the other parts
0f the scheme with village participation. The project supplied the
pipves and steel and cement for the pumphouse. The elevated reinforced
concrete reservolr (50 m¥) was constructed by a contractor. The scheme
was completed in January 1990. The official banding 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 monev from the 0ld water scheme and was
able to hire the labourers from Rada,.

Bealth education: This village had been one of the concentration
villages of the women section of the RIKDP. When the construction of
the water supply scheme started the Dbamar proiect took over. The
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 familv 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 YK © per hesd per month and YR 2 per sheep per vear. After

Lot €,

iiiii

%
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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 SRWSD 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 vipes
are aiwavs ror the hous=owner.

The price of 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 aoperator is responsible for
the pump and the pumping main. His salary is YR 600 per month. The
scheme is controlled by a committee with the representatives of the
seven families as members. One af them is the cashier. There 1is a
complicated registration svstem with all kinds of bills and papers. The
responsible person for filling is mentioned between brackets.

a vearly record per house (operator);

monthly waterbill fo the houseowner <(cashier’:

a monthly receipt to the houseowner <(cashier);

yearly record per house (cashier);

monthly record with the persons who paid (cashier):

paymentorders from the scheme committee to the cashier for buying
diesel etc, should be signed bv all seven members!;

a cash book with earnings and expenditures of the scheme <(cashier):
a receipt when somebody buys water straight from the well (cashier):
exanple: 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.

[u I 52 B S 9% B SR I
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Operation and maintenance: The overator pumps every day 2 hours,
Filling the reservoir takes 4 hours. Total amount of vumping hours is
456, this means 1.5 hours per day during 10 months.

The operator has followed the training course in Sana’a.

The overator mentioned that he used to pump more often when the old
svatem with public taps was used. The reason is that more water was
wasted during filling and transport of the water.

The cashier is reszponsible for the collection of the monev. but up till
now there is no money collected. Diesel etc is bought from the village
box. The monthly exvenditures are YR 480 for diesel. YR 115 for oil,
YR 100 for filters etc. and YR 800 for salary.

Inside_ the houses: The houses are all clean. Some houses have a tank
for the storage of wzter while others have only a tap inside the house.
Clothes are washed near the houses and the wastewater is thrown out-
side. Onlv few 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 hysiene. The wastewater problems in the village are
limited. The village is acceptable clean.

Qutside the village is a cpneciml place tor burning garbage.

Probiems: no.
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BANI NUVALLAD, Integrated Vater Project 2, Banitation Projects 22,23,24
27, 28, 39.

Bani Muwallad 1is 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, T

After the construction of the watersupply scheme, the health education
continued and the project started with a sanitation programme. First of
all fthe 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 1t was a good chance
to galn 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 wadi, 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 l/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 1s 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 “a2blé""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 lime (1") from the spring to
a regervoir near the village (25 m=,1909 m). Attached to this reservoir
is a boosterpump which pumps the water to a village reservoir on a high
location (25 m®, 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
-mquand she was very good in translating the messages to a level understood
by the village women. During the sessions subjects like causes and
transmission of diseases, diarrhoea, bilharzia and eye and gkin

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 tolilets. The construction of the toilets was
accompanied by sessions about the proper use of the tollets. 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 wvillage and she can play an important role 1in 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 1like improvement of the
i school and the health unit.

(L ‘ Benefits: There are no public taps and 70 houses (97%) made a house-
<l Tt counnection with aw atermeter. The quality of the houseconnections is
"*.o" good and almost all houses have a closed system to avold 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

5/m*. 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
echeme, 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 is only for drinking.

Operation and maintenance: Every 2 days the operator pumps 2.5 hours.
The operator has experience with pumps from Scuth-Yemen and there is no
need for additional training.
There is no money collected, but the operator spends every month YR 600
for diesel, 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
l’ made a special arrangement with the village 4in order to pay off old
debts.
Only 2 houses (3%) are not connected: the old lady takes water from the
tollets for women. Nobody is paying for the water.
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Inside the houses: The houses and the vilage looked fairly cleam 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 1s used for growing trees. In general there was no
wastewater in the vilage.

Sanitation: The project constructed toilets at several places:
- 5 tollets at the school ~ 1 for teachers: squatting plate damaged;
- 3 for boys: 1 blocked, Z acceptable;
- 1 for girls: dirty.
The guard 0of the school is responsible for the weekly cleaning of the
toilets by the students. He felt embarrassed when we complained about
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 tollets for ladies: used, clean, water available.
One lady is responsible for regular cleaning.
4 tollets at the mosque: used, clean, water available.
2 tollets at the mosque: used, clean, water available.
2 tollets at the mosque: used, clean, water available.
The toilets at the mosques are cleaned by anyone who passes.

I

I

Construction of private tailets:

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 oputside
the house.

For each toilet the project would supply the following materials:

-~ squatting plate;

- 1 m* tyles; ¢

- 1 plece of plywood for shettering (roof and soakaway); 'qu

- 15 bags of cement (5 bags if the toilet is inside); Co. J e,
-~ steel for the top slab of the scakaway and toilet roof; fa -
- window and door; oia f%ﬂ@

- tap, valve, shower head with fittings; %, wof
-~ 6 m galvanized steel pipe 0.5"; P

-~ paint for inside; je

- PVC pipe, 4" as much as needed.

The houseowner would be responsible for:

- the excavation of the soakaway (1.5 x 1.5 % 3 meter);

- the supply of the gther materials;

- the construction of the toilet and the top slab of the scakaway.

The response to this proposal was very good and(@&lhouses constructed a
very nice toiletroom. Due to circumstances (money, family problems)
seven houses couldn’t participate and they want to be included now.

All tollets 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
tollets are nicely adapted to the given space and circumstances,
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The average costs of a toilet room outside are approximately YR 20 000.

The toilets are not all completed and the SRVSD expenditures are not
\*5known yet. The excavation of the socakaways was sometimes difficult
because on many places the underground consists of hardrock. The costs
wmﬁﬁ%/,«afwﬁghe soakaway are between YR 4000 and YR 8000, with an average of YR
" {_ 5000.\Bome houses made a the soakaway deeper than 3 meters, but most of
“the-nbt. Some families made 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 scakaway.

Problems: no.
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AL NASHAA'RIDA, Integrated Vater Project 3, Banitation projects 25 & 26

.

A]l Mashaa'hida is an‘yzlat,with seven small villages 5 kilometers north
of Hamman Ali. Dhamar 1§45 kilometers or 1.5 hour driving. Total
nunmber of inhabitants is 1025. The villages have a primary school and a
health vunit. 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 purposes for YR 150 per m®. 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 1is g
forbidden to use the water for gardens.

Vaterscheme: The ministry of Public VWorks drilled a borehole with a
depth of 290 meter and a yield of good water of 4.7 l/sec. The first
part 0of the scheme was constructed without villege participation. A
contractor constructed a pumphouse, a pumping main and a reinforced
concrete reservoir (100 m®) 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 Dby the local birth attendant. Involvement of a nurse and
midwife of the health centre in Hammam Ali was less successful and they
only Jjoined once. After 6 months (21 sessions) the scheme was
operational and all main topics about health were caovered. In each
village the start was always a 1little bit difficult, but the other
weeks groups of 10-20 very enthousiastic 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 GSRVSD. From October till February health
education was given according to a scheme with assistance of all levels
of HOD/DHRP. 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 more aware about the hygiene problems. The ;, .
people made pipes for the discharge of wastewater and despite the water { /
project, the amount of the wastewater ip 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 1is 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 time 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'a for a water supply scheme. Although
he lives 1in Sana’a, he is now mentioned as the general manager of the
scheme. The owner of the scheme 1is 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 a4 pipe has to pay YR 5000 and a cow.

Operation and maintenance: The scheme started well, but 1is at the
moment in 2 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 'earthguake house'. 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 soclution 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
1827 end this means an average of 3.8 hours a2 day. Filling the
reservolr takes 12 hours.

The operator got a training course (24 days’ 1in 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 rumning.

The amount of people who were not paying was 70 (7%).

Inside the houseg: 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 ome 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.
Vashing of clocthes is done near the houses. Several families have a
small garden which are mainly watered with the wastewater from washing
clothes. It 1s forbidden to use water from the scheme for gardens,
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nevertheless it is done. This gives problems because everybody pays the
same amount 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.

Most houses bhave a toillet for washing and urine only. For defaecating
the people go outside.

The project constructed 3 tollets, 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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VATHAN, Integrated Water Project 4, Sanitation Projects 29,30,31,32.

Vathan is an uzlat with several small villages at a distance 50
kilometers (2.5 hours) west of Dhamar. The estimated total population
is 3297. Wathan-mountain has 332 houses (O villages) and is located 600
meters above the wadi's around. The main villages besides Vathan are Al
Mishraq and Al Lakhama. The wealtb is average.

Vathan-wadi has 139 houses and is located 100 meters above Wadi Hurdah.
The two main villages in Wathan-wadl are As Salfah and Sug al Ithnayn.
Vathan-wadi has mapy poor families.

The two wells of the water scheme are located in Wadi 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 Fetherlands
government. Most of them are used.

Vater: In the past people from Wathan-mountain took drinking water from
a2 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. VWater was also brought by car for YR 120/m%,
People who can not afford a houseconnection (34%) still depend on thewé&ﬁw*
shallow well or take water from neighbours. N
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 borehale 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 Wathan., In the same
year, & Yemenl mission studied the areca 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 19865 the SRVSD received a request from the Dhamar Aided
Selfhelp Reconstruction Project (DASR) for a water supply scheme for
¥athan., The prablem was that there were no good watersources available.
Despite this, March 1987 an agreement for the construction of a scheme
was made between the village, SRWSD 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. SRWSD 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 2 good yield of 6 l/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*) near one
of the wells from where the water 1s pumped with a booster pump to a
reservoir (60 m*) 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. Vith 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 1989.

Health educattion: The village was visited twice, but a follow~up was
not glven anymare.

Contribution: The villagers constructed the pumphauses and reservoirs.
They also provide labour, transport and housing for the work at the
distribution system. The participation of the people in VWathan-mountain
bas been excellent. The work in Vathan-wadl 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 NVSA 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 1is average YR 3000 per house, including & tank, The quality of the
houseconnections is good.

The price of the water is YR 25 per m* 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-
wadl only 19 (14%). Total percentage of connected houses is 51%. Due to
the price of a conpection and the additional YR 10 per house per month,

 some houses share a comnection, so the amount of people using the
_scheme is higher.

The estimated waterconsumption is 15 l/cap/day.

In Wathan-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 1initiative for +the scheme and his
requests were strongly supported by the DASR-project. The owner of the
scheme is the Uzlat Wathan, while the responsibility is with the
sjeich. He employes two pumpoperators and & 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 Wathar ip 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.
Water from this well is also sold to cars. The total amount of pumping
bours 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 deepwellpump with a 89
KVA generator. This generator 1s also for the boosterpump and is only
started when it is necessarv 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 1s not known. The top reservoir 1is filled in 6 hours. The
consumption in the village is 25 m® per day so this means maximum 2
kours pumping per day. When 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 1is 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 m® 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
- galary operator middle = YR 2 500
- salary cashier/ meterreader = YR 2 000
Total = YR 17 200

There are no savings, When the village has big repairs they will ask
the government for additional money.

From the 23% 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 don't
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 m*®). Vashing 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. Vashing is often done
near the houses and near the cisterns.

Sanitation:
In Wathan-wadi only few houses have a toilet and wastewater goes to the
street.
In Vathan—-mountain many houses don't bhave a toilet. The wastewater goes
to soakaway pits, is thrown down from a high cliff of drains into the
street.
The project constructed tollets at four places:
- 8 tollets 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-mountain (370 boys, 100 girls):
X 1 for girls, 3 for boys.
¥ always closed, never used.
¥ boys go to the toilets in the main mosque.

- 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.
X Teachers gave some education about the use of the tollets.

- 4 toilets at the mosque in Wathan-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 Wathan-wadi can not afford 1it.
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NA' AMAH,: Integrated Vater Project SB, Samitation Project 36,

This very small village (90 inhabitants) 1s located 45 kilometers west
of Dhamar (2 hours driving). A school and health unit are in Bani
Muwallad, 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 ' boosterpump and cement and steel for the masonry reservoir

(15 »®) . The construction was completed in December 1988. In a later
stage  the project assisted in the constructlon of a good pumphouse. In
March 1988 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 1illnesses, 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
tollets were nearly completed a follow-up visit was paid 1n order to
stress :the importance of cleaning the tollets. 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 copndition and the wastewater is drained to the
cistern .near the mosque. The distance from the houses to the public
taps 1s maximum 100 meters. There are no houseconnections. The
villagers tried to use the place under the taps as a cattle trough, but
the catile made the place around the taps realy dirty.

People have +to pay according to the daily wuse of the water: the price
of a daily use of 20 liter is YR 5 per month. So daily 100 liters is YR
25p.min general a house pays 20-50 YR per house per month. The price of
the water can be recalculated as YR 8/m*., There is always water in the
reservolr,

The estimated waterconsumption is 17 liter per capita per dav.

Organisation: The operator asked for the scheme. The village 1is 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 Kknown.

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 YR 900. His monthly expenditures
are YR 180 for diesel and YR 50 for oil. His ealary 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 hduses looked acceptable clean but there were
many flies around. Although the wvillage 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 tollets in the houses and prior to the public
tollets most people went to a place at the backside of the houses.

The praject constructed two public tollets. The one for the men is
situated in the mosque yard; the one for the womer 1s near the
reservoir. The tollets are used and kept very clean. Every group is
responsible for cleaning the own toilet and in every tollet there ic 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 1is 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.

g J By ot |
5 o L)E\}, 3 ool ] Y

IS TR,

b

i
i

'l ] e L



VILLAGES

¢ Lo
~

AL SAIFER, Integrated Water Project 5A.

This emall village (315 inhabitants) is 1located 45 kilometers west of
Dhamar (2 hours driving). A school and health wunit 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.

Yaterscheme: 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 mesonry reservoir (20 n®), The
reservoir is filled by gravity so a pump is not mnecessary. The
construction of the scheme was completed in December 1988,

Health education: Before the construction of the water scheme the

village was vislited 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
water scheme, simultanecus with the men.

Contribution: Labour, local materials, transport, housing. The village
has & 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 avold waste of water by children. o
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 1s the owner and the mandub is responsible for everything.

Operation and maintenance: money for repairs is collected.

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

Sanitation: The people asked for private toilets 1like Bani Muwallad. |
The project refused because in the dry season the vield of the spring |
is too small.

Problems: not anymore. In the past problems about the waterrights.
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‘The scheme was handed over to the village in April 1989.
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AL IIQDAﬁAH, Integrated ¥ater Project 7, Hanitation Projects 33 & 34.

"This ssall village (28 houses, 280 inhabitants) 1is located 10

kilometers north-east of Yarim and can be reached from the asphalt road
Dhapar-Yarim. The distance to Dhamar 1is 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 wealthy.
The village 1lies at a big rock overlooking a wadi to the north. For

- health services the people go to Yarim or Mars.

" Vater:- in the past most of the water came from a spring, half an hour
" walking north-west of the village. Kowadays the ladies go there for &

washing iblankets and carpets. Sometimes the people got also water from
private boreholes in . the wadi, 30 minutes north of the village. Some

" families:bought drinking water from watercars for YR 110/m™,
The waterscheme is now the only source for drinking water and thed__,

people use the scheme also for washing of clothes

aterschgme:'The village drilled a borehole with a total depth of 120
meter. and a yield of 5 l/sec. The costs of the well were YR 105.000.

- The project started the. construction of the scheme with village

participation in December 1%88. The project supplied steel and cement
for the masonry reservoir (25 =m®), the pipes and the submersible
electrici pump and 40 KVA generator. The pumphouse was built by a
contractor. Another steel reservoir (4 m®) is located above the old
village. - T
On request of the women the project made an extra tap with metal
storage _tank for watering cattle near the pumphouse. This facility is
well maintained and used.

Gontribu&iuns: 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

_a water -project. The villagers themselves have a good feeling about the

village participation and after completion of the waterproject th&
pecple continued with an improvement of the mosque.

Health education: During all phases of the scheme implementation health
educatian 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 K waterproject like watertanks, <toilets,
bhouseconnections and watermeters were discussed. The interest and
cooperation of the women was very good.

As 2 result of the health education visits, ARA started with prumoting?
forestry nurseries and Risabah development project started with a
programmme for home-gardens. The programme of ARA continued, whilek
Risabah ;stopped due to internal problems. #h_)

Benefits: There are no public fountains. All houses (2&%) made
houseconnections with big metal water storage tanks (2 m) at their own
costs. 25W5dﬁSESMhA&E JAinstalled the prescribed “standard watermeter
(type: 1, YR 300). The other Louses don't need a meter because 1t is
accepted that they are not able to pay for the water. The qualitv of
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the houseconnections is very good.

{| The price of the water is YR 50 per house per month with an additional
YR 10 per m*® wvused. 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. Nany
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 on Saturday. Filling the reservoir takes
2 bours. 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 for 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.
™ The 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. VWater is stored in metal tanks (2 m®)

and water is taken out with a tap, Few families don't have a tank and

stcre the water 1p jerry-cans. Clothes are washed near the houses and
N“*thgmwastegﬁter is used for making dung cakes.

'féﬁ_gardens are present whiCH &re watered with clean water from the
schene.

Sanitation: Most houses have a baladib 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 tollets are used and are kept acceptable
¢lean., 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 probiems. The scheme functions very nice and the
operation and maintenance go sSmaothly.
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NAGRABIT AL ANAB, Integrated Vater Project 8, 8amn. Projects 16,17,21,

Magrabit al Anab consists of 10 small 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 l/sec.

Vaterscheme: The project started with the construction of 7 small
masonry reservoirs (6 and 15 m®) with public taps by contractors in
1986 and 1987. The local population was supposed to participate in the
praojects 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 YR
267,347 or 65% of the total construction costs. It 1s clear that the
peaple were not able or ready to pay such a contribution. Another
problem 1s that the springs are often not owned by the villagers.

After an intermal evaluation the project decided 1o cowmplete 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 (VWarkah) 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 alsoc 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 1in their

villages.

Benefits: On several places the project constructed reservoirs and

metal tanks with public taps, meximum 200 meters from the houses.

The five springs will be discussed separately:

1. 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)
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/m*. There are two masonry reservoirs
(15 w*) and three metal tanks. The reservoir near the school is
filled by gravity. From there it is pumped with a small pump 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 (80 inbhabitants), 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 age. The men are soldlers
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 Muhani: (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 m*). 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 reservair (6 m®),

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) depends on 2 small pump. The
operator 0f +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/m". Money for repairing the systems is
collected irom the pedple 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 1is 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. Mast families
have & 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 wazhed 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 fraom
the spring, 20 minutes walking. The clothes are also washed there.
The village looked clean.

Sanitation:

- Mahal a2l Dehni and Al Matar: Only few houses have a toilet, but they
have all a place for personal hyglene. Wastewater is drained away
from the village with plastic pipes. There was no wastewater inside
the village,

- Akmat Gazi and Balt al Hutair: Most houses have a toilet for urine
and personal hygiene. Vastewater is drained ocutside the village with
pipes. In the village was 2 lot of animal dung and flies were
everywhere,

In February 1987 the project constructed dry toilets at the school(3)
and the bealth unit(2). The quality of the building was below standards
and in September 1%88 all toilets were improved. The system is still
dry but the people don't like the tollets because it is impossible to
clean themselves properly, although the toilets are now connected to
the waterechene.

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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BAN] PFALLAH, Integrated Vater Project 11, SB8anitation Project 38.

Bani Fallah consists of two villages (Al Mishwar and Mahallah) at a
distance 55 kilometers (2,5 hours driving) mnortheast of Dhamar. 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 & 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. Ip 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 2 spring in Bani Badda and going there takes 2 hours one
way.

The scheme is wused 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 l/sec. In March 1985 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 reservolr (50 mn®) 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 meterials, 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 houseconnection.

Health education: Both villages were weekly visited 68 times. Only a
small group of ladles 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 Iis
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/m® (before YR 15) and
there is always water in the reservoir. —

The estimated waterconsumption is only(;o\liter 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 1is 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
scme general rules.
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Operation and maiptenance: 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 1s 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 m*.

Inside the houses: The houses and village are not very clean. The women
are all very pleased with the scheme.

All houses have & 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
hyglene.

The project comnstructed 3 toilets ( 1 for teachers, 1 for boys and 1
for girls) and a scakaway at the school. The tollets were locked and
not used. The project gave instruction how to use the tollets, 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.
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BANI ZAYDARE, Integrated Water Project 12, Sanitation Project 40,

This village (800 inhabitants, 80 houses) is located 57 kilometers (2.5
bhours driving) northeast of Dhamar. The village has a primary school
for boys (100) apnd 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 wused 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 & yleld of 4.5 l/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, & pumping main, a round masonry reservoir (50 m®*) and a
distribution system. The scheme was handed over in Januvary 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 & girl from Zarajah. Her father didn't allow her
to go anymore and dve 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 secand visit about 8 wamen
attended the sessions about hygiene, diarrhoea, waterstorage, wateruse,
waterreuse and wastewater.

Benefits: 50 houses (63%) have a houseconnection with a watermeter. The
operator (alsc mandub) fixes the pipes and the watermeters, while the
pipes are bought individually. New 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 1is 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 glves water for the mosque, his fields and others. How much is
pot known.

The price of the water is YR 10/m™ 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 bhave to
collect additional water from other sources.
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The estimated waterconsumption 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 Sana'a. The owner of the
scheme is the village and the mandub 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 YR 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: Most 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 'bouseconnection'. The water is taken
put with a tap or from the <top. All houses bave 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 & 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 tollets., 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
1id 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 connhections without watermeters.

|
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District

Al Busul
Dafinah

Al Mayfa ah
Sapa/Sufara
Sirg al Banna
Jarf 1sbil

Al Hajar

Ar Rhawg

Al Garrar
Jawf al Nukabah
Hanaks al Masud
Mawr

Al Mihal

Joar

Jebal al Ha'al
A1 Azan

ks Shagqab

Al Hajjaylah
Mahal az Sadr
Dyer al Harad
Al Hajalah

&1 Haryj
Wastah

4! Hasoon
Hanud

Bidashy
Bagnar
Mangaia

Ar Raba'ah

A1 Mithai
Adra'en

As Sudah

Ihi Ssbil
Phefar
Sharats

Bayt a3 Shamy
Bz Zuwat
Asabeh

Bani Muwallad
A Mashaa“hida
¥athar

2l Gaifer

Ka apah

Al Migdahah

Magrabit al Anab

Bari Fallak
Bzni laydan

Al Husul
Dafinah

Al Mayfa'ah
Samah/Sufarah
Sire al Banna
Hayd 1shil

Al Hajar

Ar Rawg

£l Qarar

Jawf an Nugaba

Hanakat Ahl Masud

Hawir

Al Mijhal
Jaw'sr

Jabal al Mal
Azzan

Ash Shagb

41 Hijlah

k] Haruj
Wagitah

Al Hasoon
Hanid
Baddash
Bisnar
Mangadhak

Ar Rab’ah

Al Mithal
Azra‘a:

hhi Sapil
457 Snarafah
Bayt ach Snamy
Az Zuwah

Bani Huwaiiad
Al Mashahidhah
Wathan

£} Saifer
Na'amah

Al Migdahah
Jui'ubah

Al Mishwar
Bani laydan

Ans

Ans

Ans

Ans

Ans

Ans

Ang
Qaifah
Qaifah
Qaifah
Qaifah
Al Arsh
Ans
Ans

Ans

Al Arsh
Ans
Bajil
Qanavis
Qanavis
Al Hada
Ans

A! Hada
Al Hada
Ans

4l Hada
A1 Hada
Ans

Ans

Al Hada
Ans
Amran
Dawran
A3 Saddah
Ans
Yariz
Qaifah

Maghreb Ans
Dawran
Maghreb Ans
Maghreb Ans
Maghreb Ans
Yarin

el |

Province

Dhagar
Dhapar
Dhagar
Dhagar
Dhagar
Dhasar
Ihapar
Al Bayda
Al Bayda
Al Bayda
Al Bayda
4] Bayda
Dhapar
Dhamar
Dhamar
4] Bayda
Dhagar
Hodeidah
Hodeidah
Hodeidah
Dhamar
Dhagar
Dhagar
Dhamar
Dhagar
Dhazar
Dhamar
Dhazar
Dnamzr
Ihamar
Dharar
Sara’s
Ihanar
It
Bhamar
Iot

Al Bayda
Taiz
Pramar
Uhacar
Dhamar
Dhamar
Dhamar
Iab

Jabal as Sharq Dhamar

Al Hada
Al Hada

Dhagpar
Dhagar

Annex A

---------------------------------------

{oordinates

North East
16128 4475
16052 4249
15880 4515
16015 4440
15932 4451
16083 4622
16148 4545
16044 4816
16040 4880
16152 4962
15985 4778
15885 4720
15938 4521
15866 4507
15873 4460
15970 4738
15860 4436
16425 4483
16030 4585
16385 4228
16361 4245
16014 4396
16214 4384
16201 4449
16178 4348
18001 4223
18177 4483
1591 4585
IEITE 4013
15677 4328
15858 4387
16008 4809
16001 4054
16250 4070
15573 4010
16001 4060
16605 4082
18830 4412
16364  3A68
16398 4508
16370 4555
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Annex B
VILLAGES IN GENERAL
Village o, of Imhabi-  Schools Hiealth Dhamar
Name villages tants prim. sec(¥) upit Wealth Ikn time(d)
Phase I 1 Al Busul 1 784 ] no rich 17 30
2 Dafinab 1 977 % no  rich 12 15
3 Al Mayfa'ah 1 550 ] - no  rich 17 20
4 Sama/Sufara 2 850 ' - no  medivm 12 25
5 Sira al Banna 1 244 ] - o medium 22 3
6 Jarf Isbil ! 1959 ¥ 3 no eedivn 20 40
7 Al Hajar 1 894 ] - no wmedivm 20 40
8 Ar Rhawgq 1 350 - - no  medivm 68 7%
9 Al Garrar 1 200 - - no medium 6B 75
10 Jawf al Nukabah 1 100 - - no  poor 83 13
i1 Hanaka al Masud i 3000 ] - no  rich 50 50
12 ¥awr 1 3000 ¥ yes rich 50 50
Phase II 13 Al Mihal 1 47 L - no  medive 25 50
14 Joar 8 1750 ¥ 3 yes pedive 35 70
15 Jebal al Ma“al 3 1550 z - yes ™ poor 35 70
16 Al Azan 1 2331 ¥ 3 no  rich 45 40
17 As Shaqgad 1 1215 X 3 no medivm 25 30
18 Al Hajalah 1 3/ 8 - mo sedive 60 150 9
19 Al Haruj 1 BS6 ¥ - yes mediue 25 40 T Po
20 Wastah 1 900  x - no mediom 35 3 0 L
21 A1 Basoon 1 120+ 6 yes medim 0 30~ VLo
22 Hanud 1 1326 - no  rich 9 15 " T
23 Bidashy 1 738 % - no  medivm 17 40 by e
24 Bashar 1 720 ¥ - no  rich 17 40 Y {'*‘T
25 Mangada 1 713 - yes medium 12 25 i o
26 Ar Raba“ah ) B9y ¥ - om0 rich 2 35 W
27 Al Nithal 1 1744 6 om0 rich 1T 40 No.
28 Adra’ah 1 3095 6  yes rich 25 40 - e
29 Dhi Sabil 1 436 ¥ - yes medive 55 90 - [ o,
30 Dhafar 1 675 ¥ - no “poor 2 60 Ly, A~
e SN
Phase III 31 Sharafa 1 596 ' - no  rich 25 25 <,
32 Bayt as Shamy i 300 - - no "~ poor 27 30
33 As Zuwab 1 840 5 3 o rich 85 60
34 Bani Muwallad 1 500 ¥ 3 ves smediom 45 120
35 Al Mashaa'hida 1 1025 ¥ - ves medium 45 90
36 Wathan mountain b 2324 ¥ 6 yes mpedive 50 150
Wathan wadi 2 973 ¥ - no “poor 5 150
37 Al Saifer 1 315 - - no  sedium 45 120
38 Na“amah 1 % - - mo poor 45 120
39 Al Migdahah i 280 ¥ - no  rich 35 45
40 Nagrabit al Anab 1 130 & - yes “poor 115 240
41 Bani Fallah 2 600 ¥ - no medium 55 150
42 Bani Zaydan 1 800 ¥ - no  medium 57 150
TOTAL 45611



SMMARY OF THE SRWSD WATER SUPPLY SCHEMES

_____________________________________________________________________

Phase |

.,

g

Phase 11

Functio- ~ Problems

Inhabitants of
villages with

good probles

Consusp Price '

184
550
850
244

894

m

of water
(YR}

3/head/n
3/head/n
(50/bouse/n)
3/head/n
3/head/s

4/head/s I

5/head/a '
free

54/house/n
28/house/n

15/08

26/m3

$/83
5G/house/n
10+8/03
20/house/n

£/03

20/houserz

Phase 111 3i Sharafa

>

________________________________________________________________________________________________________________________

22741

Village COSTS (TR)
Nage total
1 Al Husul 300,737
2 Dafinah 272,815
3 Al Mayfa'ah 272,082
4 Sama/Sufara 540,676
5 Sirg al Banna 270,612
6 Jarf Isbil 476,504
7 Al Hajar 233,305
8 Ar Rhawg 265,847
9 Al Garrar 210,936
10 Jawf al Nukabah 185,844
11 Hanaka al Masud 271,711
12 Mawr 151,812
14 Al Mihal/Joar 2,522,626
15 Jebal al Ma'al 1,108,848
16 Al Azan 615,500
17 As Shaqqab 762,785
16 4] Hajalah 1,177,515
19 Al Haruj 727,687
20 Wastak 718,948
21 Al Hasoon 838,706
22 Hanud 186,002
23 Bidashy 832,956
24 Bashar 832,980
25 Mangada 793,917
26 Ar Raba'ah 809,847
27 Al Mithal 1,154,702
28 kdra“ah 1,466,710
79 Dhi Sabil 130,011
30 Dhafar 824,893
£11,124
32 Bayt as Shamy 544,831
33 As Luwad 744,331
34 Bani Muwailad 502,388
35 A1 Mashaa'hida 1,108,608
36 Wathan 2,085.760
37 Al Saifer/Na'amah 253,129
39 &] Miqdahah 641,711
40 Magrahit a1 Anab £01,743
41 Beni Fallah 953,233
42 Eari Zavden 1,022,038
TUTAL YR 28,030,823
led - liter per capita per day
{1}
{¢} means not functioning.

yes

yes

problems only in the schemes that are functioning.
B

bad  tion

- 22

- 12

- 35

- 21

- 45

1859 -

- 17

350 -

- 25

- 5

3000 -

3000 -

- Al

- 10

- 30

1215 -

- i5

774 13

1120 -

1326 -

738 -

- 28

- ?

1744 -

- 25

496 -

400 12

- 9

- 9

- 30

- 22

- 26

- 15

- 17

- 20

- 16

- 23
16122

10765

H/head/n l

7
5/13
10/head/t
10+25/p:
B/m

AO+10/En
free

20/n%
10/m3



lsdnnm OF THE SRWSD WATER SUPPLY SCHEMES CONT'D

ool emgochu it

Phase 11

Phase 111

B m
[T

- &) con. = contractor.

distribution system.
houseconnections.

Village Condition Made
Name scheme by (&)
1 Al Husul good ton.
2 Dafinah problems  con.
3 Al Mayfa'ah good con.
4 Sama/Sufara good con.
5 Sirp al Banna good con.
6 Jarf 1sbil bad ton.
7 Al Hajar good - con.
B Ar Rhawq bad con.
§ 3] Garrar fair con.
10 Jawf al Nukabah fair con.
11 Kanaka al Masud bad con.
12 Mawr bad con.
14 Al Mibal/Joar fair con.
15 Jebal al Maal  fair con.
16 Al Azan good con.
17 As Shagqab bad con.
18 A) Hajalah good con.
19 A1 Haryj fair con.
20 Wastah fair con.
21 A1 Hasoon bad con.
22 Kanud bad con.
23 Bidashy bad con.
24 Bashar good con.
75 Mangada good con.
26 Ar Raba’zh good con.
27 A1 Mithal bad con.
28 kdra ah good con./vil.
%5 Dhi Sabil bad con.
30 Dhafar fair con/
31 Sharafa good village
37 Bayt as Shamy good village
33 Bs Zuwab good vil./con
34 Rani Muwallad good village
35 Al Mashaa'hida  fair con./vil.
36 Wathan good village
37 A} Saifer/Na’amah good village
39 4} Migdahah good vil./con.
40 Magrabit al Anab fair village
41 Bani Fallah good village
47 Bani 2aydan good village

vil. = village {participation).

IRVOLVEMENT Additions
Con. (8) HE (%)
no no D

no no no
little no D+H
1o no 1 line
iittle no D+l
gome no b

no no D

no no D+H
1o 1o no

no no D

1o no no

no no no

no no soxe lines
little no some taps
sone 0o D+H
no no no

1o no D+H
no 10 H

o no 1o

no no no

no no no

no no 10

no no H

1o no H

10 no H

1o no 1o
little no H

1o 1o 1o

1o no 1o

ves ves i

yes yes !

yes yes il

yes yes i

sone yes i

yes some K

yes yes H

yes yes i

ves yes no

yes yes i

yes yes H

______________________________________________________________________________________________________________________

IMPROVEMERTS
Suggestions Possible
from the village for SRWSD
new borehole no
new borehole 1o
houseconnections no
no 1o
nev pump + dist. yes
reservoir higher o
new borehole no
new borehole o
new borehole no
elevated reservoir  not urgent
no sellution no
good pump + pipes yes
distribution no
good aystem no
no no
good system 7o
good engine some ($)
vaterpeters no
good engine difficult
o 1o
good engine some ($)
good systenm no
good systen Do
good syster no
good system no
pore pipes 0
new berehoie 1o
houseconnections some ($]
good system no
good system no
good system no
good gystem ne
good system no
good systen 1o
good system no
good system no
good system no
good system 1o
good system o

----------------------------------------------------------------------------------------------------------------------

¥) Con. = contribution from the village, cash, kind or labour.
little is Jess than 5 ¥ of the total costs.
some ig 5~10 X of the total costs.

yes = more than 10 % of the total coats.
HE = health education given to the village.

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



0STS OF THE SCHEME, OFFICE OVERHEAD NOT INCLUDED

g xsuuy

Village COSTS {YR) PIPES CIVIL WORES PUMPS TAPS/TROUGHS  BROJECT COSTS *) CONTRIBUTIONS

Hage total per head 1R b1 iR % R 1 iR X i H b{1 X
1 Al Husui 300,737 384 55,720 9% 160,156  53% 69,720  23% 15,141 5% 0 0% 0 0
2 Dafinak 272,815 279 29,880 1% 114,852 42X 66,062 24X 62,021  23% 0 0% 0 0%
3 A1 Mayfa“ah 012,082 495 72,136 27% 119,014 44% 60,338 22% 12,889 5% 0 0% 7,710 K}
4 Sapa/Sufara 540,676 £3 259,640 48% 191,070  35% 66.23¢  12% 23,727 & 0 0% 0 {1}
5 Sirp al Banna 210.612 1,109 81,750 30% 109,158 40% 61,519 2% 10,185 4 0 0% 8,000 ix
£ Jarf Isbil &) 478,504 243 129,080  27% 157,704 3N 146,078  31% 13,542 i ¢ 0% 30,000 - 6%
T Al Hajar 233,308 261 7.140 K} 4 118,332 51% g7,774 38X 8,459 4 0 0x 0 L]
§ Ar thawg 269,847 791 81,775 30% 113,366  42% 53,597 24 10,709 & 0 0% 0 0%
9 Al Garrar 210,938 1,055 25,685  12% 114,852 54% 59,690  28% 10,709 L} 0 0% 0 0%
10 Jawf 2l Nukabah 185,044 1,858 18,720 1% 110,722 60% £7,803 26X 8,599 5% 0 0% 0 0%
11 Kanaka al Masud 21,1 91 45,810 17% 156,582  58% 58,510 22X 10,749 L} 1] 0% ] i} 4
12 Hawr 151,812 51 ] i34 146,662  97% 0 0% 5,150 K} 0 1} 0 134
14 Al Yihai/doar 2,922.626 1,203 1,256,186  50% 639,341  25% 561,508  22% 65,500 K} ] i} 9 0
15 Jebal al Ma'al 1,108,848 715 579,833 52 189,015 7% i, 200 20% 18,800 % 0 [}4 12,000 1%
16 &1 Kzan (&} 615,500 264 278,000 45% 137,200 2 135,300 22 26,000 K} ] 1} 5,000 Ei ]
17 As Shaggab 162,785 628 359,064  47% 172,235 2% 208,896  27% 22,800 i} { 0% 9 34
13 Al Hajalah 1171515 3,317 44,470 29% 308,045  26% 510,000 43X 15,000 1% ¢ 0% 0 0%
19 Al Haruj 727,687 850 316,187 43% 182,500  25% 209,000  29% 20,000 K} 0 0x 0 0%
20 Wastah 718,948 799 236,085 31 296,950  41% 173,919 24% 12,800 % 0 1 0 1
21 Al Hasoon 838,705 749 266,95¢ 32 309,454 3% 235,302 28% 27.000 3 A 1} 0 0%
22 Hanud 186,002 140 0 i} 163,602  88% 0 0% 22,400 1% ] 0% 0 1
23 Bidashy 832,956 1,129 455,238 55X 102,500  22% 165,217 20% 30,0600 4 0 0% 0 0%
24 Baghar 832,980 1,157 464,080 56X 146,800  18% 182,000  23% 30,000 L} 0 0% 0 0%
25 Mangada 793,917 293 324,000 41X 263,308  33% 182,608 23 24,000 k) 4 0 0% 0 0%
26 Ar Raba'ah £809.947 al 363,460  45% 235,98 2% 181,304  24% 19,000 2 0 0% ] 0%
27 Al Nithal {%) 1,154,762 562 536,978 47} 328,500  28% 252,174 2% 37,050 3 0 0% 0 0%
28 hdra’ah 1,466,710 474 886,845 60X 317,662 28 200,000 14X 30,400 2 ] 0% 32,000 b}
29 Dhi Sabil 130,011 262 18,511 4% 59,000  45% 52,500  40% 0 1} ] 0 0 0%
30 Dhafar §24,998 1,222 394,069  48% 147,000 18 239,130 2%% 44,000 5% 0 0% 0 4
31 Sharafa 611,124 1,628 102,088  30% 80,365 13X 204,348 3% 0 0% 25,318 [} 119,000 18X
32 Bayt as Shamy 544,831 1,816 142,828  25% 77,357 14% 177,650  33% 0 0x 33,218 (3] 107,720 20%
33 As Juwad 744,331 288§ 154,506  21% 160,550  22% 303,500 41X 0 154 20,075 3 105,700  14%



COSTS OF THE SCHEME. OFFICE OVERHEAD NOT INCLUDED

Village COSTS 1¥R) PIPES Ci¥IL WORRS PUKES TARS/TROUGES  PROJECT COSTS #) CONTRIBOTIONS

Hage total per head 1R H R S R % R X 1R X { X
34 Bani Mawziiad £4I, 39 £IF 25,083 It 44,795 a3 T4, 400 15% [ 0% 86,360 17X 211,240 4 ,
35 Al Yashaz'hids DOAGE RS 1,082 458,065 41 62.000 24 250,845 24X ] i} 57,100 b} 71,000 6% e ko of Pifa«E
36 Wathan 2,088,718 £33 0585 M 135.000 £% 119516 I5x 0 [} 86,690 4 428.300  21% '
31 Al daifer/Na'aman 283,128 628 fg, 168 353 19,738 if3 25,550 1% ] ) 41,633  16% 78,190 31X
3% LI Miqdahah 641.711 2,282 87,172 1% 82,325 it 361,160 56X 0 ax 37,054 6% 94,000  15%
40 Magrabit al Anab B8G1,743 533 267,347  44% 172,342 29% 24,750 L4 4,000 i1 80,654 10X 74,650 12
.41 Bani Fallah 953,233 1,589 200,100 21y 33.857 ) 518,410 54X 0 0x 61,441 6% 139,425  15%
42 Bani Zaydan 1,022,036 1,278 400,434 3% 26,150 i 379,800 N 0 0% 60,251 i34 156,200 15X

%) Salary technicians, tramsport materials. ~

:'/ 1 =3 fg.
fHE e T

/
A
o
¢
_f
a xsuuy



CONTRIBUTIONS AND COSTS

l\‘iilage

Kame total
'Al Husul 300,737
Dafinak 272,815
3 Al Mayfa'ah 212,082
lgala/Sufara 540,676
ire al Banpa 210,612
6 Jarf Isbil (&) 476,504
1 Hajar 233,308
pr Rhawg 269,847
Al Garrar 210,938
1g,Jawf al Nukabah 185,844
1Eanaka al Masud 271,711
19wy 151,812
14 A1 Mihal/Joar 2,522,626
1@ebal al Ma“al 1,108,848
lll Azan (&) 615,500
17 As Shagqab 762,785
15h] Hajalah 1,177,515
1!1 Haruj 127,687
20 Waatah 718,948
21 4) Hasoon 38,706
ZIanud 166,002
23Bidashy B32,956
24 Bashar 832,980
2§ Mangada 793,817
24 r Raba’'ah 809,847
27 A} Mithal (&) 1,154,702
2%adra’an 1,466,710
2”'!13 Cabil 130,011
a™phsfar £24,999
31 Sharafa 611,124
3JBavt as Shamy 544,831
3B : Juwad 744,331
34 Bari Muwellad 502,388
5] Machaa'hida 1,108,808
S@athan 2,085,760
37 A) Saifer/Na’amah 283,126
384h] Migdahah 641,711
‘.lagrabit al Anab 601,743
49Bari Tailah 953,233
‘7 Fani layden 1,022,03%

tota) nr. of labour days

[ T T B KT T

svaters from RIRDP

COSIS (YR)

Annex E

COMPONENTS OF THE CONTRIBUTION (Vi)

CONTRIBUTION sate-  trans- LABOUR

per head A B ¢ cash rials port food labour D 1
384 - - - - - - - - - -
279 - - - - - - - - - -
495 1,710 3% - - - - - 1,70 - -
636 - - - - - - - - - -
1,18 8,000 3% 33 8,000 - . - - - -
243 30,000 6% 15 30,000 - . - - - -
261 - - - - - - - - - -
791 - - - - - - - - - -
1,055 - - - - - - - - - -
1,858 - - - - - - - - -
91 - - - - - - - - - -
51 - - - - - - - - - -
1,203 - - - - - - - - - -
M5 12,000 1% 7 - - - - 12,000 - -
264 45,000 7% 19 15,000 - - - 30,000 - -
625 - - - - - - - - - -
3,317 - - - - - - - - - -
B50 - - - - - - - - - -
799 - - - - - - - - - -
48 - - - - - - - - - -
140 - - - - - - - - - -
1,129 - - - - - . - - -
1,157 - - - - - . - - -
293 - - - - . - - - -
90 - - - - - - - -
662 - - - - - - - - - -
474 32,000 » 2% 10 - 2,000 - 27,000 3,000 30 0.01
262 - - - - - - - - - -
1,222 - - - - - - - - - -
1,025 118,000 19% 200 - 45,000 14,000 20,000 40,000 320 0.54
1,816 107,720 &+ 20% 359 - 23,350 2,000 24,750 57,620 380 1.27
Bes 105,700 14% 126 -~ 43,000 4,000 21,500 37,200 372 0.44
BaT 211,240  42% 3552 - 101,140 20,000 24,000 66,100 565 0.95
1,082 71,000 6% 69 = 2,006 22,000 22,500 24,500 245 0.24
633 428,300  21% 130 - 100,000 78,000 30,500 219,800 ? -
625 76,100  31% 163 - 16,400 10,000 15,500 36,200 311 0.77
2,292 94,000 15% 33 - 15,600 - 19,500 58,900 - -
533 74,650 128 65 - 8,300 2,500 26,850 37.000 335 0.30
1.588 138,425 15% 232 - 33,850 28,500 15,900 61,175 514 0.86
1,278 156,200 15% 208 - 54,200 6,000 22,000 74,000 360 0.45

: total value of contribution in YK
= contribution as percentage of total costs
contribution in YR per head

nr of labour days per head
agditional contribution with bore holes or pipes
including other donations like pumps from ministry and distribution

i o T L A T AR R o e e Ay s e



l Annex F
l WATERSOURCES
Village Type Depih  Owner Paid Yield Quantity Quality Situ-  Irriga- Pusp-
l Nage peter by 1/8ec (v atiop  tion depth »
1 Al Husul Borehole §0  Village Holland 0.9 not enough v.good clean no 69
2 Dafinah Borehole 138 Village Holland <0.9 little good puddy  no 103
3 Al Mayfa'ah Borehole 107  Village Holland 2.3 good good fair no nore 96
4 Sapa/Sufara Borehole 152 2 Villages Holland 35 good v.goed dirty mo 96
5 Sire al Banna Borehole 200  Viilage Hollard 19 good v.good dirty no 99
b Jarf Isbil Borehole 252 Village Holland 8 good good dirty  yes ?
7 &l Hajar Borehole 240  Village Holland > 15 good good fair no 16¢
8 Ar Rhawg Borehole 155 Village Hollard 1.7 good v.bad  clean o 44
9 Al Garrar Borehole 175  Viliage Holland 1.4 enough bad dirty  no more 90
10 Jawf al Nukabah Borehole 182  Viilage Holland 16 good bad clean  no 30
1! Hanaks al Masud Borehole 143  Village Holland 5.5 good fair dirty  only 8
12 Nawr Borehole 100 Village Holiand dry - - - - -
13 Al Mihal + Joar Borehole 98 10 V¥illages LDA 10 good good clean  yes 80
15 Jebal al Ma'al  Borehole 160  § Villages Government ? good v.good clean  mo 80
16 Al Azan Borehole 188  Village Holland dry - - - - -
Borehole 287  Village Village ? good good clean  no 240
l 17 As Shaagab Borehole 300  Village LDA 5 good good 9 1o 80
18 Al Hajalah Borehole 170 Village Govergpent 7 good fair ? 1o 150
19 Al Haruj Borehole 180  Village Governeent 9.9 good pad clean 1o ]
20 Wastah Borehole 72 Village Government  10.4 good gocd clean  no 65
21 A} Hasoon Borehole 108  Viilage Governzent 9.2 good good clean  no 74
27 Hanug Borehole  13¢  Village Government 3.8 - - - -
23 Bidashy Borehole 105 Village Government & good gacd clean 1o 80
24 Bashar Barehole 85 Viilage Governpent 8.9 good good fair yes g0
25 Mangada Borehole @ Village Government 3.2 good V.ECOE  Cigal K6 50
26 Ar Raba’ab Borehole T4 Village Government 2.9 good good clearn  no 5
27 Al Mithal Borenole 270 Villiage Governzent 2.5 gooé gsod clesn  no ?
28 Agra’ah Borehole 103  Village Village 8.6 good good clezr no 7
29 Ihi Sabil Scring - Dzhers - 0.0% bad tair feir 1o -
30 Dhaiar Borehole 280  Village Governpent 4.4 good v.geed  elean  no 22
31 Sharafa Barehcle 72 Viliage Goverapent 5.8 good g00d ciean o £l
32 Bayt as Shamy Berennle 140 Village Village 6.3 good goos nlear o
3% As Juwab Borehoie 130  Village fovernment 5.5 good fair ciean o
34 Bani Muwallad Soring - Village - 0.3 good gaod ciean  yes -
35 Al Mechas'hida  Forehole 290  Viilage Governpent 4.7 good feir cleer o Sl
36 Wathen Borehole 235  Village Governpent 3.2 good  scary  dirty  yes 2
Borehole 225 Villsge Government 3.8 good gons dirty  yes -
37 AL Saifer Spring - Village - 0.2 enough gaed slean  yes -
36 fa amah Spring - Viilage - 0.2 enough fair clear  some {
39 A Migdahah Borehole 120  Village Village 5 good v.good  clean  no oy
40 Magrabit al Anab 4 Springs - 1/2 Village - 0.8-1.8 goo good plean  vee -
4] Bani Fallah Borehole 345 Village Goverament 3.8 good Eood ciean  mo o
42 Bani Zaydsn Borehole 213 Village Government 4.9 good gocd ciean  no 10

i3t zg eraeined by the SKWSD laboratory



RESERVOIRS

Viflage
Nage

.................................................................................................

1 Al Husui

2 Dafimah

3 Al Mayfa ah

§ Sama

{ Sufara

5 Sire al Bamna
§ Jarf Ishil

T Al Hajar

§ Ar Rhawg

§ Al Garrar

i0 Jawf al Nukabah
11 Hanaka 2l Mazud
12 Hawr

13 Al Hihal

14 Joar

15 Jebal al Ma'al

16 Al Azan
17 As Shaggab
18 Al Hajalah

19 Al Haruj
20 Wastah

21 Al Hasoon
22 Kanud

23 Bidashy

24 Bashar

25 Mangada

26 Ar Raba“ah

fapacity 1)

A

100
50
25

150
25
50
75
e
30
20
25
40
0
30
50

106
5
50

150
Gl

B Material Type

108
101
59
21
41

85
58
3
45
75
&8
69
9%
61

iC
RC

ground,iddle
ground, low
ground,piddle
ground,piddle
ground, low
ground,high
graund,high
ground, low
ground, high
ground, low
ground,high
ground.ziddle
ground,high
ground,high
ground, booster
ground,high
ground, booster
ground,high
ground,high
ground.high
ground,high
ground,high
ground, booster
elevated, $ B
ground,high
elevated, 12 »
elevated, 12 o
ground,high
ground,high
ground, high
ground, high
ground,high

Costs
¥R

124,626
19,322
83,484
11,710
17,7170
13,628

122,174
83,802
75,484
16,970
12,840

118,700

108,780
88,700
56,783

135,530
56,793
86,700
80,816
59,795

107,200

108, 347
49,470

135,675

107,500

251,950

237,484

125,352

107,500

101,900

199,828

160,983

Cleaning

poesible freq #) Cover

yes
yeB

Vent pipes Condition
Lid  Lock pres. hends screen  building inside
12 ye5  yes 1o yes  no no good clean
12 ye8 yea RO yeg  nmo no good clean
? yes  yes  no ¥e8  no no fair clean
3 yes yes o ¥e8  no no good clean
12 yes yes no ¥yes 1o no good clean
§ yes yes no ¥ES 10 RO good clean,
- ¥e5  yes  no ¥es 1o 10 leaking? empty
9 yes  yes a0 yes 1o o good clean,hot water
- yes  yes  uo "o - - fair eepty
12 yes 1o - yes  no no fair turbid water
18 yeE  yes  no yes 1o no bad turbid water
- yeg o - no - - fair empty
- ye8  no - no - - fair eapty
6 bad yea yes no - - bad clean
¢ bad no - no - - bad fair
i yes ye8  no no - - good clean
6 yes  yes  yes no - - good clean
6 yes  yes  yes n - - good clean
§ yes  yes  yes yes  no no good clean
f yes yes  yes yes  no ao good ciean
12 yes  yes  yes yes  yes  yes good clean
- yes  yes  yes 765 0o ne good eppty
4 yes  yes  no yes 1o no good ¢lean
4 yes ye8  no yes  no 10 good clean
0 yes  yes  yes yes M no good hot water,oil
12 yes  yes  yes yes  yes  yes good clean
- yeg  yes  mo yes o no good empty
- bad  no - no - - leaking? empty
- bad ves  yes yes  no no leaking empty
0 bad yes  yes (3 - - leaking clean
0 yes  yes  yes yea  yes  yes good clean
i2 yes  yes  yes yes  no 1o good ¢lean

5 xXauuy
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DISTRIBUTION SYSTEM

Costs in YR
Total per cap per =

Totsl
Village length
Naze i Hade by meter

1 Al Husul Village whole -

2 Dafinah no - -

3 Al Mayfa'ah village whole -

4 Sama/Sufara village 1 line -

5 5Sire 2l Banna village whole -

§ Jarf Ishil village partly -

7 Al Hajar . NTF partly -

B Ar Rhawq village whole -

9 Al Garrar no - -

10 Jawi al Nukabah wvillage whole -

11 Hanaka al Masud village whole -

14 Al Mihal/Joar SRWSD 13157 634,311
15 Jebal al Ma'al ~ SRWSD 4303 146,503
16 Al Azan RIRDP whele ?

17 hs Shaqqab - SRWSD 2300 188,821
18 Al Hajalah - village whole -

19 Al Haruj - SRWSD 2427 183,280
20 Wastah - SRWSD B39 62,750
21 A} Hascon SRWSD 1944 185,050
23 Bidashy SRWSD 4260 . 277,089
24 Bashar SRWSD 3262 204,720
25 Mangada SRWSD 2802 205,140
26 Ar Raba'ah - SRWSD 2251 243,520
27 Al Kithal - SRWED - 3581 298,639
28 Adra’ah SRWSD 7178 698,750
29 Dhi Sabil no - -

30 Dhafar SRNSD 3006 285,070
31 Sharafa SRKSD 1968 - 113,586
32 Bayt as Ghamy SRWSD 1058 44,426
33 As Zuwab - SRWSD 1680 93,306
34 Bari Muwallad SRWSD 1821 57,303
35 AL Mashaa'hida  SRWED 7105 309,693
36 Wathan s . GRWSD. __ 11534 460,977
37 &1 Saifer SRNSD - 1473 60,906
38 §e amah : ne - -

39 Al Migdahah: - - SRWSD 1560 54,212
4) Magrabit al -Apab SRWSD 5603 267,347
4] Bani Fallah. SRNSD 3324 174,450
42 Bari faydan. SRWSD B648 296,034

214

42
185
375
284

76
295
m
226

422
180
148
111
112
302
140
184
194
237
281
370

108

general
condition

-----------------------------------

no water
not used
ne water

bzd
very bad
good
good
good
Lad
gooc
good
buried
buried
fair
goed
g200
good

gond

t parily means: that only 2 part of the village has ¢ distribution syster.

-

- m

Annex H

Damaged pipes in
Leakages pipes vastewater
no no no
yes yes yes
no no no
no 1o 1o
? yes yes
7 yes no
? no no
yes no 1o
yes yes yes
no no no
no 1o i
some sope yes
yes yes 10
no 1o 1o
sone no 1o
1o no no
? no no
sope yes no
no no no
no no yes
1o 1o no
? 9 ne
no no yes
no 1o 1o
Lo i re
s no no
no 1o 10

no o
Lo 1o no
1o 1o no
10 1o o
no ne ne
yes ves no
no no no
1 1 no



Annex 1

CATTLE TROUGHS

Village :

Hane Constructed Total costs YR Used  Situation
1AL husl L 8.3 m  only used for vashing
2 Dafinah 1 5.390 b0 removed
Al Hayfa:"ah 1 6.030 no disconnected
4 Same 1 6.360 no disconnected

Sufara ! 6.360 po  discomnected
5 Sirn al Bamna 1 5.990 yes  good
6 Jarf Isbil 1 5.950 yes  good
7 Al Hajar 1 5.590 yes  good
8 Ar Rhawg 1 6.030 o schere nrat working
8 Al Garrar 1 6.030 no  pipe broken
10 Jawi al Nukabah i 6.030 yes  often used
11 Hanaka al Masud | 6.030 no  not used
12 Mawr 1 §.150 no never conpected
37 Bayt as Shamy 1 Joo ves  too big, sheep go ingide
40 Magrabit al Anab 4 4.000 1o all disconnected



PUBLIC TAPS
Con- Maximum Real water calcslated price per Con Changed
Village struc Costs  Inhab Functioning Distance price house/ head/  d SURp. to
Naze tagd YR pertap no ¥  houses = YR/mth gonth wmonth Preq.*) lcd  housecon Situation  Remarks
1 Al Busul 10 8,791 w1 10 800 free - - - - - yes  fair 1 tap for moague
2 Dafinah {24} 56.631) (4} 7 29 800 I/head 21 3 8 ddays 12 no  dirty
J 4] Mayfa'ah B 6,859 gy 0 0 - - - - - - - yes  not used
4 Sama 8 17,338 68 3§ 45 1000 2/head 15 2 3 always 20 no  bad
§ Sufara 4 3,669 B 3 75 300 4/head 29 ] ] alvays 21 no  good
5 Sirm al Banna 4 4,195 6l ¢ 0 - - - - - - - yes  not used
6 Jarf isbil 12 7,692 163 ¢ g - - - - - - - - not used
7 A1 Hajar | 2,868 224 d 100 700 {/head 28 4 8 always 17 no  good
§ Ar Rhawg 4 4.679 8 0 0 - - - - - - - ves  no water
S A1 Garrar | 4,87¢ 8 3 % 00 §/head 35 5 7 always 25 no  acceptable
1§ Hanaka 3l Masud 4 4,879 T80 @ b - - - - - - - ves  no water
13 &1 Mika!l g 7,708 38 2 2% - free - - - - - yes  locked 1 tap for ladies
14 voar 1] 57.794 241 7100 54/ house 54 8 5 Tdays {7 ro  good
15 Jebal al Ma'al i 7,200 58 8 g6 200 28/house 28 3 8 ddays 13 no  good
Sirm al Abd/Thabag 1§ §.600 5 18 83 100 25/house 25 | 17 28 days 6 ne  good
16 Al Azan 12 20,0060 194 0 0 - - - - - - - - demolished
17 ks Shaggab 18 22,800 88 2 1n - - - - - - - - no water
19 Al Hajalah 10 15,000 ¥ 0 0 - - - - - - - yes  not used
19 Al Haruj 16 20,000 8 0 ¢ - - - - - - - yes  not used
20 Wastah 8 12,600 62 2 25 150 50/house 50 7 18 always 13 no  very dirty
21 Al Hasoon 22 27,000 519 ¢ - - - - - - - - no water
22 Hanud 28 22,400 LY I ot - - - - - - - - not completed
23 Bidashy 20 36,000 Ky b - - - - - - - - no water
24 Baskar 20 36,000 ¥ 0 a4 - - - - - - - yes  not used
25 Mangada 46 24,8400 5 2 §& - free - - - - - yes  dirty 2 taps for poor
26 Ar Raba’ah 14 19.000 64 4 28 200 S/head 35 by ? always  ? yes  acceptable >
27 Al Hithal 38 37,050 $ 0 (R - - - - - - yes  no water g
28 Adra’ah 32 30,400 9t ¢ - - - - - - - yes  not usged ®
29 Dhi Sabil 7 reservoir n A 57 - - - - - - - no  no water X
30 Dhafar 24 44,000 28 2 83 209 20/house 20 4 10 14days 12 no  dirty H
38 ¥a amah 4  reservoir 3 1 100 100 § /nd ki 4 8 always 17 ne  very good
40 Magrabit al Anab 7  reservoir ? ? 7200 free free free free always 7 no  good

t} 4 days means every 4 days water available
lcd = liter per capita per day



Annex J

~ HOUSECONNECTIONS

Village Present Water-  Quality Real Calcolated price (YR)per Conzuap.
Name seters  connections price YR House/n Head/n %) Preq.¥) led
1 Al Husul yes no fair 3/head/n 2 3 5 4 days 22
2 Dafinah no - - - - - - - -
3 Al Mayfa'ah (ves) " no bad 50/house/n 50 4 4 3 days 35
4 Sama/Sufara yes no - - - - - - -
5 Sire al Banna (%) yes Bosco good 3/head/n 17 3 5 alvays 45
€ Jarf Isbil no - - . - - - - -
7 Al Hajar no - - - - - - - .
§ Ar Rhawq yes no good - - - - - -
9 Al Garrar no - - - - - - - -
10 Jawf al Nukabah yes no bad free free  free  free always 25
11 Hanaka al Masud yes no bad 2/head/n 1 2 3 3 days 2
13 A1 Mihal yes Sisma fair 5/03 34 4 5 always 25
14 Joar 1o - - - - - - - -
15 Jebal al Ma'al no - - - - - - - -
16 Al Azan ves yes good 15/83 107 14 15 always 30
17 As Shagqab no - - - - - - -
18 Al Hajalah yes Bosco good 20/m3 64 9 20 always 15
19 Al Haruj yes yes good 5/nd ? ? 5 alwaye ?
20 Wastah no - - - - - - - -
21 Al Hasoon 10 - - - - - - - -
23 Bidashy no - - - - - - - -
24 Bashar yes yes good 10+8/n3 49 8 10 always 26
25 Mangada yes no good 20/house/nm 20 3 ? 3 days ?
26 Ar Raba’ah yes no fair 5/head/m 35 5 9 always
27 Al Mithal yes no good - - - - - -
28 Adra’ah yes Bosco very good  6/m3 46 5 . 6 always 25
29 Dhi Sabil no - - - - - - - -
30 Dhafar no - - - - - - - -
31 Sharafah yes Bosgco very good ? ? 1 7 always ?
32 Bayt as Shamy yes Bosco good 10/03 ? ? 10 K, 1
33 As Zuwab yes Bosco very good ? ? ? 9 alwavs 30
34 Bani Muwallad  yes Sissa  very good  (5/m3) @y 3y 5 alvays 99
35 A] Mashaa'hida  yes Ro . good 10/head/n 70 10 12 T days 26
36 Wathan yes Kent good 10+25/m3 82 12 27 alwaye 15
37 Al Saifer yes (no) good free free  free  free always 16
38 Na'amah no - - - - - - - .
39 Al ¥igdahah yes Kent very good 50+10/m3 100 10 20 always 20
40 Magrabit al Anab no - - - - - - - -
4] Bani Fallah yes Bosgco good 20/m3 65 ] 20 always 10
42 Bani Zaydan yes Bosco fair 10/03 70 7 10 3 days 23

Values between brackets are special cases, see village descriptions.
(%) 4 days means every 4 days water

(#) vaterzeters installed but not used

lod @ liters per capita per day



Aannex K

PUMP & ENGINE

Village
Name

--------------------

1 Al Husul

2 Dafinah

3 Al Mayfa'ah

4 Sapa/Sufara

§ Sirm 2] Banna
6 Jarf lIsbil

7 Al Hajar

8 Ar Rhawgq

9 4! Garrar

10 Jawf al Nukabah
11 Henake &l Masud
12 Hawr

13 Al Mihel

14 Joar

15 Jebal &l Ma'al
16 &1 Azan

17 As Shaggab

18 A1 Hajalah

19 A1 Haryj

20 Wastah

21 L1 Hasoon

22 Hanud

23 Bidashy

24 Basghar

25 Kangads

26 A» Raba’ah

27 A Mithal

28 Dhi Sabil

28 Adrs ah

29 Dhefar

30 Starafs

31 Bayt ac Shamy
32 As Tuwab

33 Bani Muwaliad
34 5] Mashaa'hida
35 Wethar

37 L. Saifer
38 N amah
39 Al Kiqdahah

40 ¥earzhit al Anab

4] Bari Fzllah

General Head Cap. Pump Engine

meter 1/s  Brard Type Imp. Brand Type P
Vertical diesel 115 2.1 Ceprari 6l 3- 20/10 10 Adin 1052 LF 28
Vertical diesel 124 0.8 Caprari Pel 3-20/10 10 Adim 1052 LP 28
Vertical diesel B3 2.1 Caprari PeL 3-20/8 8 Adin 1052 Lp 27
Vertical diesel 167 4.2 Caprari PEL 3-20/15 15 Adim 1052 [P 33
Vertical diesel > 82 2.8 Caprari PeL 3-20/8 & Adim 1052 P 28
Vertical diesel > 256 6.2 Forcelii BV B80Y 25 oWy D226-6 85
Vertical diesel 195 1.4 Caprari PeL 3-20/13 13 Adirp 1052 L 31
Vertical diesel 119 1.4 Caprari PEL 3-20/10 10 Adip 1052 LP 28
Vertical diesel 101 1.4 Caprari P6L 3-20/8 8 Adin 1052 LF 29
Vertical diesel 3 2.8 Caprari Pel 3-20/3 3 Adin 1062 L 29
Vertical diesel 69 55 Caprard PEC 3-20/6 6 Adim 1052 Lp 27
Vertical diesel 101 6.9 Van Heck LDW 6119 VN3 ? Hatz 4o 26
Booster electric 310  B.0 Van Heck 4504 10 - - -
Booater diesel 60 4.0 Van Heck IN-NEBx18 9 Hatz 1790 12
Deepweil electric 350 700 ? 7 - - -
Verticzl diesel 3007 5.6 Caprari P6C 3-20/20 20 VK 1054 50
Deepwel: electric 238 4.1 Van Heck DW6-36/330 36 - - -
Deepwell electric 3.0 Pleuger 5 K 9 - -
Booster diesel 3.0 Ebara SOMS5E 5 Yanpar TS 250 19
Vertiral diesel 170 3.2 Ven Heck LDW6-268/330 28 VY 674 ?
Deepwell electric 97 4.1 Van Heck DNG-16/330 16 - - -
Vertical diesel 110 2.8 Ven Heck LDW6 20/230 20 VY DK 862-1
Vertical diecel 160 2.8 Van Heck LDw8-28/230 28 ;] DY B6z-1 2
Deepwell electric 215 2.8  Van Heck DWE 407230 40 - -
Verticel diesel 100 6.3 Van Feck LDW6-10/700 10 V¥ 674
Vertical diesel 85 3.5 Van Heek LDW6-34/230 34 (L 674
Deepwell eiectric 311 8.3 7 ? ? - -
Booster diecel 50 5.0 Epare 50 MSL4E 3 Yanpar TS 130 13
Vertica! diesel 200 5.7 Ven Reck LDws 19/700 , 19 VY Sun 3105 65
Deepweil eiectric 316 2.2 Van Heck DWE 40/230 40 - -
Vertical diesel Van Heck LDWE 32/330 32 V¥ Sun 3105 55
Vertical diesel 220 Van Heok LOW6 26/330 28 UL Sun 2105 32
Vertical diesel Caprari Ri6/3L/20 2 V¥ Sun 1054
Booster electric 100 2.5 Grundfos EMER 132 52 167 Robin PY 80-2 1‘5
Deepweil electeic 320 3.1  Van Heck DNE 437330 43 - -
Vertics! diesel % 7 {eprari R26/2L724 24 Daim_Benz OM 314 50
Deepwell electric 250 3.0  Van Heck DN 40/230 40 - - -
Bocster slectric 315 3.0 kitz 4503 14 . -
Boreter diezel 400 2 Caprari APB BOD/14 14 14 Sun 6105 120
Small electric 50 0.2 AudoiikBertola 1.5 WP - - - -
deepwell electric 215 6.6 VPM Wiehl KD6B/24 24 - - -
spall electric 50 0.2 AudoiibBertola 1.5 kP - - - -
deepwell electric 320 2.5 VPN Wiehl ED6B/36 36 - - .
deepwell ejectric 180 4.5  GFE SD6E/24 24 - - -

42 Bari Zavdan

Tep. = ar ¢f impellors

----__.T.._-..__--__-..-_..



l Annex K

PUMP & ENGINE '
l Village Generator
Nase Brand Type EVA  Problems
1 A] Husul - - - no
2 Dafinah - - - sope big repairs
3 Al Mayfa'ab . - - 1o
4 Sama/Sufara - - - o
5 Sirp al Banna - - - 1o
£ Jarf labil - - - too small
7 Al Hajar - - - o
§ Ar Rhawg - - - no
9 Al Garrar - - - no
10 Jawf al Nukabah - - - no
11 Hanaka al Masud - - - no
12 Mawr - - - -
13 Al Mihal - - - pumphead not good
14 Joar Deutz F6L 912 65 not any more, solved by themselves
- - no

15 Jebal al Ma'al  Ansaldo N2B 250 §B4 100 pump becomes too hot,spareparis

16 Al Azan - - - no
17 As Shagqab Torpedo F4L912 LSA 4243 32 -
18 A1 Hajalah K ? 7 no

- - - no return valve installed
19 Al Haruj - - pump leaks oil

20 Wastah Torpedo R3L912 LSA 410M0 - gpare parts
21 Al Hasoon - - - engine becomes too hot, pumphead replaced
22 Hanud - - - -

23 Bidashy - - - engine becomes too hot
24 Bashar Torpedo F4L912 LSA 4243 32 spareparts

25 Mangada . - o
26 Ar Raba'ah - - - no
27 A} Mithal Lister BRF 280 17T ne
28 Dhi Sabil - - - 1o
28 Adra’ah - - - 1o
29 Dhafar Deutz F41912 57 no
30 Sharafa - - - pusphead replaced by project
31 Beyt as Shamy - - : - head becomes too hot
32 As Iuwab - - - no
23 Bani Muwallad - - - fuel injection
34 Al Hashaa'hida  Deutz ~6L 912 68 no
35 Wathan - - - no
Deutz F6L 413FR 89 not any more
- - - no
l - - - not any more
37 41 Saifer - - - -
38 Nz"amak Yangar DG 30008 4 not any more
39 41 Migdabah Fiat Bo41 40 o
40 Magrabit al Anab Mitsubishi MDG-35 4 no
41 Bani Failah Fiat 8061 60 ne
42 Beni laydan Fiat 804! 40 o

l __________________________________________________________________________________________________



Annex L

PUMP & ENGINE 2

Village
Naze

1 4] Husul
2 Dafinan
3 4] Mayfa'ah

4 Saza/

L Sirp &) Banna

¢ Jarf isbil

7 Al Hajar

§ Ar Rhawg

g Al Garrar

10 Jawf al Nukabah
11 Hanake &l Masud
12 Kawr

13 &1 ¥ihal

14 Joar

15 Jebal =) Ma“al
16 AL Azan

17 ks Shaqqat

18 41 hajzlzh

16 AL Hery)

20 Wasteh

21 ki Easoor

22 kanud

23 Bidashy

24 Bagher

25 Mangzda

96 Ar Rabe ah

27 &1 Mithel

26 Adra’ah

29 pri Sabil

30 Dhafar

31 Sharafs

32 tayt as Shamy
23 Ae Zuweb

34 Pani Muwallad
35 4 ¥eshaz hida

PSR
36 Wzihan

37 &1 Caifer

38 Naamab

35 Al Nigdahah

40 Magrebit al Anab
41 Bani reliah

47 Bevi Zaydan

#)

i - trzining given
2 : *raining needed
2 - training possibie (familv circumstances, agricultural duties)

Nage operator

Moh. Saleh Asies
9

Galeh Ali Saleh
Ahmed A11 Jaafer

Saleh Musaed Nasser
Saad Hohammed Yahya
Ahmed ibn Ahmed Saleh

Ahmed M.Ahmed Al Musadi
¥oh. ahped Naqied
Kasjed Musjad Al Musjadi

Ahmed Ali Abmed Ad Daglami
operator from Al Mihal
Kohammed Ali Nasser

Ali Ahged Yahya

41i 1zi Ahwed Abdul Qadr

Nasser Saleh Abu Asied

Saleh M.Asaid
Abdullah Ahmed Kassim
Saleh M. Hussein

Abmed Ali Al Magjari

M. 411 Hussein Ar Raye
¥.G:zid Ahmed Darhanm
Abmed ¥. Hussein
Abdurabi Ahmed Said

Ali Ahmed Ferhan

Ali Saleh Mohammed

Ahmed Musaed Addalie
Moharmed Ali Ahmed

Abdul Ehawieh Dheifallah
Hassan Gaid Ali Muwallad
¥oh. Moh. Ahkmed Mahsoon
Mahdi Qubani

M.Ahmed Reihlan

Kasser Yahya Ali
Yahva Nasser

?

Atmed Saleh

M. Scheia Nasser

Perioc §) Experience

A

K]}
24
53

53
31
53
27
21
41
12

15
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Training 8)  Main-  Salary {¥R)
from 1 2 3 tenance  per month
Saudi no o - yes (500)
pumps no o - yes 500
pumps no o - yes 1500
some no yes  no yes 1000

no ex-oper. no - ves 250
PURpS no no - yes 1500
no Trans. 1m0 - yes 0
no some  yes yes yes 0
punps no o - yes 0
pumps no n - yes in kind
pueps 1 hour yes yes yes 300
- - - - - 2200
1o no yes yes some 0
no no yes yes yes 3000
pUEp no fo - yes 30060
no ex-oper. no - yes 1500
PUEDS no yes  yes veak 1500
no spall yes yes some 0
pupps no yes - - -
cozpany small mo - good 2500
30me no yes yes good 3280
no small yes yes weal 1500
some 24 days po - - -
no 24 days mo - yes 9
no 1o no - - -
cars 24 days no - yes 500
pumps seall no - enough 500
punps 24 days no - enough -
pumps 24 days no - enough 8o
Aden some no - yes ?
5o 24 days no - enough 3000
no no yes yes engineers in kind
? 7 7 ? i w2500
no spall no - ves L30§?
ne spall yes no yes 0
no good no - yes 0
ne no yes yes  enough 2000
no 24 days no - yes 2000

Viluez between brackets are special cases, see village descriptions

¢ £ = rugter of months of duty of the present operator
v

= -uprer of operators before the present one



Annex L
PUMP & ENGINE 2 CONT'D
l Workload operator
Village (hrs/anth) Pumping %) ) Project  Spare- Cooling Situation pumphouse
Name pusp travel total 1 2 3 ] tools parts vater building ingide
' 1 Al Husul 180 20 200 1522 7 ¥ 6 o *« Sonidar no roof lesks clean
2 Dafinah 30 45 135 4038 88 30 3 sope  * Sonidar bad roof leaks  fair
l 3 4] Mayfa'ah B1 -6 87T 4850 92 3 9 o « Dhamar outside roof leaks fair
4 Sapa/ 55 11 66 3028 57 1 5 few < Bonidar bad roof leaks  dirty
Sufara ] 5
5 §ire al Banna 35 T 42 1492 2B 7 5 s0me - Sonidar no good dirty
l 6 Jarf Isbil 90 60 150 3660 60 30 3 1o + Dhamar 1o roof leaks  dirty
7 Al Hajar 90 10 100 3881 73 3 no = Senidar no roof leaks  fair
8 Ar Rhawg - - - 831 - 0 0 - - no good not used
I 9 Al Garrar 2 8 40 1088 22 8 4 some Sanaa  field  good dirty
10 Jawf al Nukabah 30 5 3% 320 1 10 3 some ¢ Rada’ outside fair fair
11 Hanaka al Masud - - umn 22 - - no - Sonidar outside fair dirty
12 Mawr - - - - - - - - - - -
13 A1 Mihal - - 901 ? - - no difficult no no door dirty
14 Joar 32 4§ 36 360 ? 4 8 1o difficult no very bad ¢lean
12 Y| 7 ? 4 3 sope gifficult ne good ¢lean
I 15 Jebal al Ma'al 26 ¥ 1 ? 2 13 yes difficult no roof bad tlean
16 Al Azan 330 36 360 ? 7% 1 1o «fana’a no good tlean
17 hs Shagqab - - - Y - - - - - - -
16 &1 HaJalah 56 21 7 100 24 7 4 no Sana’a 1o 9 9
? ? 7 4 no Sana’a tank roof Jeaks  clean
19 A1 Haryj i 9 ? ? ? ? ? 1o Sana‘a outside good tlean
20 Wastah 2 ! 3 0 2.5 i 2 1o difficult no rocf leaks  clean
21 Al Hasoon - - - 4 - - - no - - - roof leaks  not used
22 Hanod - - - - - - - - - - - -
23 Bidashy - - - - - - no - no fair not used
24 Bashar 60 30 90 37 83 30 2 no difficult no roof leaks  clean
25 Mangada i 7 7410 029 ? ? no ~ Sonidar 1o good clean
26 Ar Raba’ah 20 g & 3 - 10 2 yes » project 1o roof leaks  clean
27 Al Mithal - - - B - - - - - - good - clean
28 Adra’ah 60 20 80 50 - 2 50De Sonidar Io good s clean
25 Dhi Sabil 45 20 65 ? 7 N L5 yes - no no pumphouse dust
30 Dhafar 12 2 W O13Bd 12 2 6 50me dgifficult no good . tiean
l 31 Sharafa 21 7 B 16 - 7 3 1o . ne rocf Jeaks  clean
37 Bayt as Shamy 45 15 60 B - 15 3 some - bSan2’a no fair - ¢lean
33 s Zuwab 60 20 B0 45 46 3 2 B0 Rada’ trees good * elean
34 Bani Muwallad 31 10 4 ? ?2 15 2.5 some Dhamar no gond clean
35 A1 Mashaa'hida 120 30 150 1827 114 30 4 no Sana'a no good very clean
36 Wathan 240 10 250 2591 81 30 B no . fanz’a bad fair dirty
180 30 210 899 87 30 6 some . project bad fair elean
37 4] Saifer - - - - - - - ? project ? ? ?
36 Ka amah 45 10 55 7 7 3 1.5 ves Dhagar no good very clean
39 Al Miodahah B 3o 1 12 4 2 yes Sanz’a 1o good very clean
§) Kagrabit al Anab 4 6 60 ? ?7 18 3 yes Dhanar no good clean
41 Bani Fallab 2 8 32 161 20 B 3  some - no good clean
47 Pani Jaydan 30 15 4 1160 7 15 2 some Dhasar 10 good clean

total hours on the meter of the puap

no of hours per month as calculated from |

days per nonth pumping according to the information of the operator
hours per day pumping according to the information of the operator

e O B

-
—



Annex M

ORGANISATIORAL ASPECTS OF WATER SUPPLY SCHEMES

Village ORGARISATION PERSONNEL REGISTRATION RULES
Kape Initiative Owner Responsible Oper.Cash. Con. system bills

1 A} Husul villager village operator 1 - - list no norsal

2 Dafinah gjeich village operator ) - no no noreal

3 Al Mayfa'ah villager village operator 1 - - list no norsal

4 Sapa government 2 villages operator 1 1 - list no sope

Sufara - - - - - - - - -

5 Sire 2] Banna goversment village orer. + cash. 11 - list ne 50Ke

6 Jarf Isbil 2 villagers  village operator i 5 CE 1 no 508€

7 Al Hajar villager village operator 1 - - list yes norsal

§ Ar Rhawq RIZDP village agil - - - - - -

9 Al Garrar governpent village operator 1 - - no no norsal
10 Jawf al Nukabah agil village operator 1 - - 1o normal
11 Hanaka al Masud agil village operator 1 - - list no no
12 Mawr viliage village - - - - - - -

13 Al Mihal sieich Joar 9 villages operator I - - list no no

14 Joar sieich Jear  difficult difficult 1 some - 7 1o no
15 Jebal al Ma'el  viilager 3 villages operator 1 2 - no o
63:}1 Azan villager village cashier 1 1 {4 office yes special
17 As Shagqab villager nobody nobody - - - - - -

18 Al Hajalah villager viliage operator 1 - - list 1o normal
QA1 Haruj government village operator 1 - - list no several
20 Wastah villzger village operatop 1 - - no no soRe
21 Al Basoon governeent village operator 1 - - - . no
27 Hanud governpent village nobody - - - - - -

23 Bidashy villagers ? ? - - - - - -
24 Bashar gjeich village operator 1 1 - book yes several
25 Mangada governmernt village operator 1 - - office yes several
26 Ar Raba'ah 2 agils governpent 2 agile 1 - - list no noreal
27 A1 Mithal gjeich sjeich nobody 1 - - no - -
28 Adra’ah villager village operator/cashier 1 1 15  office yes several
29 Dhi Sebil Phi-werker village operator 1 - - - - 1o
30 Dhafar puteider village operator i - - list 1o 1o
31 Sharafa villager village operator 1 - - - - o
92 Bayt as Shamy villager village operator 1 - - - - NOTRa1
“33) s Juwab vilizger village conmittee 11 T  books  yes special
w, 34 Bani Muwallad viliager village mahdub 1 1 - not yet no noreal
2. b1 Mashaa'hida  villager viliage comnittee 1 1 27 book 7 special
36 Wathan sjeick villages sjeich 2 1 5  book ves special
37 &1 Seifer viliager village pandub 1 - - - - normal
38 Na'ameh villager village operator 1 - - list ne s0mE
39 Al Migdahah viliager viliage eperatos P | - book yes some

40 ¥agrabit al Anab vilizger villages villagers 1 - - ne ne ne
41 Bani Fallah viilager village operator 1 - - list no some
42 Bani Zavdan gieirh village operator i - - list no no

oper = operator
cask - cashier
cor = committee (numbers of members!



Annex M

ORGANTSATIONAL ASPRCTS OF WATER SUPPLY SCHEMES CONT‘D
Total  SCHEME USER

Viliage Operational FINANCES YR/mth SERVICE delivered A (¥) B (§)

Name (month) in out savings level freq(#) w3) - % 3
1 A1 Husul : 53 1,200 1,580 (-390) HC 4 days 518 100 51
2 Dafinah 53 1,206 1,200 0 PT 4 days 351 7 4
3 Al Mayfa'ah 53 2,300 2,300 0 HC 3 days 578 7 %
4 Sama 53 ? 880 0 PT  always 330 100 94

Sufara 53 1,150 880 0 PT  aiways 180 100 97
5 Sirm al Banna 53 586 566 755 A always 315 100 98
§ Jarf Isbil 72 74,300 0 B  always ? 100 2?2
T Al Hajar 53 1,800 1,800 0 PT  always 450 100 50
B £r Rhawg - - - - - - - - -
9 Al Garrar 53 800 750 50 PT  always 200 100 80
10 Jewf al Nukabah 3 0 180 (-180) HC alweys ) 100 10
11 Hanaka al Masud 70 4,000 4,530 (-530) HC  always 1800 100 66
12 Mawr - - - - - - - - -
13 Al Mihal 27 950 450 0 HC  always 234 90 67
14 Joar 4 7,300 4,300 3000 PT 7 days 535 60 89
15 Jebal al Ma'al 41 4,770 4,770 0 BT 14 days 420 100 90
16 Al Azan 24 19,790 7,300 12,490 HC  always 1845 88 90
1T As Shagqab - - - - - - - - -
18 &) Hajalah 3 3,000 &,000 0 K¢ always 160 100 94
19 Al Haryj 1 ? ? - HC  always - 32 1
20 Wastah 4 350 9 - PT  aiways 50 14 3
21 A1 Hasoon - - . - - - - - -
22 Hanud - - - - - - - - -
23 Bidashy - - - - - - - - -
24 Bashar 4 5,740 4,860 1.1B0 HC  aiways 470 100 160
25 Mangada 14 6,300  5,05¢ 1,250 3 days ? 79 ?
26 Ar Raba'ah 1 ? ? - KC  always i % 9
27 Al Kithal - - - . - - . - -
28 Lérz"ah 2 1,000 9 - RO always 348 15 96
29 Dhi Sabil - - - - - - - - -
30 Dhafar 11 80 50§ 0 PT 14 davs 95 41 90
31 Sharafa 1 ¢ ¢ - HC  alwaye - 4 7
37 Bavt as Shamy 1 1 ? - HC  always - 100 90
33 Ac Juwab 120 9 ° - HC  aiways 750 100 9
34 Bani Muwallad 18 {730} 730 0 B0 always 375 97 (100)
35 A1 Mashza'hida 16 9,500 6,150 3.350 KC 7 days §55 100 93
36 Wathan 10 19,000 15.009 0 HC  aiways 740 51 97
37 Al Caifer 14 0 L ) KC  aiweys 150 100 -
36 Ke amah 14 300 530 1-230) T elvave 38 100 63
39 A1 Miqdabah 10 2,500 270 2.230 HC  alwavs 125 106 88
40 Magrabit al Anab 12 200 200 0 FT  on request 9 £1 100
41 Bani Faliab 8 3,600 2,30 650 HC  aiwave 180 100 100
42 Bani Zaydan 2 3,500 3.3 178 € 3 days 350 63 100

it} : A =% of people using the systen ai

B - % of the users that pay for the water . LZ_) ‘

{7} : 4 days means every 4 days water hat” b !J

FH - taps near bore hole {public taps in viilage not connected Yool

HC = nouseconnections WD ee gy

PT = public taps f ey

Vziuez between brackets are special cases, see village descriptions



21
FINARCES o
Calculated water price per 2l {1TR ;rE
¥iilaes Exvenditures in YR per month Coliected Savings Big repairs for for for >
¥ape biesel Jil Others operator cashier TR/month TR/noath  Freq.t) paid from total diesel salary savings
i Al Husui 204 190 - {500 - 1,209 (-390} 12 collection % 4 1 ¢
2 Dafinah 550 100 50 500 - 1,200 ] 12 collection 8 5 3 0
3 Al Marfa'ah Sol 260 50 1,500 - 2.300 0 | collection 4 1 3 g
4§ Sapa 215 105 - 500 0 ? { 1 collection 3 2 i ]
Sufara 27% 105 P 500 - 1,150 0 1 collection g 2 ] ]
5 Sira al Banna 166 100 30 250 0 566 ¥755 4 box 5 3 2 0
6 Jarf 1shil 2,000 800 - 1,500 0 ? 0 4 coliection ? ? ? ¢
7 Al Hajar 1,509 K] - 0 - 1,800 0 12 collection 8 B 0 0
9 Al Garrar 550 200 - ] - 80D 50 12 box 1 B 0 1
10 Jaxf al Mukabah 120 60 - 9 - i {-180} - operator - - - -
11 Hanaka al Masud 31200 1,210 200 0 - 4,000 {-530) 12 collection 3 3 0 0
13 Al Mihal 500 150 - 300 - 950 0 12 coliection 5 3 2 ¢
14 Joar 1,400 700 - 2,200 0 7,300 3,000 12 box 15 4 5 8
15 Jebal ai Ma'al 1,040 130 800 3,000 0 4,770 0 12 collection 8 2 6 0
Sirs al Abd/Thabagq - - - - 0 - - - - 17 4 13 0
16 Al Azan 3,000 900 400 3,000 0 19,790 12,450 4 box 15 ] 2 8
18 Al Hajalah 1,200 240 60 1,500 - 3,000 0 12 governgent 20 10 10 ]
19 Al Baruj - - - 1,500 - - - 12 collection 5 - - -
20 Wastah ? ? ? - - 350 - 12 ? - - -
24 Bashar 300 180 480 2,500 500 5,740 1,180 12 box 10 5
25 Mangada 1,485 285 - 3,280 - 6,300 1,250 4 operator - - - -
26 Ar Raba’ah - - - 1,500 0 - - 12 ? - - - -
28 Adra“ah - - - - - 1,000 - 12 box - - - -
30 Dhafar 275 10 25 500 - 900 0 12 collection 10 4
31 Sharafah - - - 500 - - - 12 box - - - -
32 Bayt as Shanmy - - - - - - - 12 - 10 - - -
33 Az Zowab 480 115 100 {] ] 0 ? 12 box - - - -
34 Bani Muwallad 600 110 20 { 0 (730) 0 - collection - - - -
35 AL Mashaa'hida 2,000 250 200 3,000 700 9,500 3,350 12 box 12 3 5 4
36 Wathan 11,000 1,700 1,800 2,500 2,000 19,000 0 12 government 2 18 9 0
37 Al Saifer 0 § - - - - 0 0 collection 0 0 0 0
38 Na'amah 180 5 - {360) - 300 {-230) { cellection 8 6 (8) 0



FINARCES
Calculated water price per md (TR

Village fxpenditures in YR per month Gollected Savings Big repairs for for for

Naze - Diese] il Others operator cashier YR/zonth YE/aonth  Freq.t) paid from total diesel salary savings
39 Al Higdahah 140 130 - 0 0 2,500 2,230 12 box 20 2 0 13
40 Magrabit al Anzb 150 50 - i} - 200 0 B callection 0 ] 0 0
41 Bani Fallah 660 250 00 2,000 - 3,660 650 12 box 20 5 1 4
42 Bani Zaydan 815 500 150 2,800 - 3,500 175 i2 box 10 4 5 1

¥} no of times collected per year
t from collection at weddings and travels
Values between brackets are special cases, see village descriptions

N Xsuuvy



Annex 0O

WATERSOURCES BEFORE THE SCHFME WAS CONSTRUCTED

Village
Name

tine
(%)

1 Al Husul
2 Dafingh
3 Al Mayfa'ah
4 Sana/Sufara
5 Sirp al Banna
6 Jarf Isbil
7 Al Hajar
B Ar Rhawg
9 Al Garrar
10 Jawf al Nukabah
1] Hanaka al Masud
12 Nawr
13 Al Hihal
14 Joar
15 Jebal al Ma’al
16 Al Azan
17 As Shagqab
18 A} Hajalah
19 Al Haruj
20 Wastah new
21 41 Hasoon
22 Hanud
23 Bidashy
24 Bashar
25 Mangada
26 Ar Raba'ah
27 Al Mithal
26 Adraah
29 Dhi Sabil
30 Dhafar
31 Sharafa
32 Eavt as Shamy
33 As Zuwab
34 Bani Muwallad
35 Al Mashaa'bida
36 Wathan mountain
Wathan wadi
37 A} Saifer
38 Na'amah
39 21 ¥igdahzh
40 Magrabit al Anab
41 Bani Fallah
42 Beni Zaydan

boreholes
shallow well
shallow well
shallov well
cisterns
rainwaterholes
cistern
shallow well
other villages
shallow well
village scheme
shallow wells
shallow wells
springs
cisterns
shaliow wells
boreholes
spring
cisterns
viilage scheme
Mz abar scheme
private schemes
boreholes
shallow well
gpring

shallow wells
shallow wells
spring

2 springs
cisterns
boreholes
spring

village scheme
village scheme
spring

ghallow well
spring

spring

spring

Spring

springs
beretoles
shallow well

415 win
— 30 min

»- 10 min

-1 pin

< 10 wmin

- 10 min
- 30 min-3hrs
~ 15-45 min

"4 10 pin

4 25 min
- 2 hrs
5 min
20 min
- § nin
5 pin
20 @in
10 min
20 min
<19 pin
+ 10 min
5 pin
« 10 min
- 10 min
15 min
- 10 gin
- 10 nin
-5 min
- 2 brs
~1hr
- 5 pin
- 15 min
- 10 min
- 30 min
+ 20 min
-2 hrs
- 20 min

PP

LI VO

{»i = walking tipe in minutes, one way only

Source 2 tine by car
(%) YR/83
spring 30 min -
cistern 10 min -
other village 45 min -
- - 40
other villages 2 hrs 50
- - 100
- - 50
cisterns 5 min-1 hr 100
- - 100
spring (by car) 25 pin 50
cistern 10 pin 150
boreholes 10 pin -
boreholes 10 pin -
shallow wells 10 pin -
rain water - -
cistern 10 ein -
boreholes 20 min 80
dap 10 pin -
wadi 2 hrs 200
- - 100
spring 30 min -
cistern 5 Bin 150
cisterns 5 pin
- - 120
borehole 30 min 110
cistern 5 min -
cistern 5 win -
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USE OF SRWSD WATER SCHEME FOR:

Village Human Watering Washing Washing Used for Alternative source Tine(3)
Name consump. animals  clothes blankets gardens for drinking water
1 A1 Husul + + - - few boreholes 15 win
2 Dafinah + - - - - boreholes 10 min
3 Al Mayfa'ah + + + - aany boreholes 15 nin
4 Sama/Sufara + + + - few boreholes 20 win
5 Sirm al Banna + + + - few borehole 15 min
§ Jarf Isbil + + + + - boreholes 35 win
I'l Al Hajar + + " + few other villages 2 brs
8 Ar Bhawg - - - - - shallow wells 15 win
9 Al Garrar - 34 + + + 1 other villages 30 win
0 Jawf al Nukabah + + + + few cistern 30 win
1 Hanaka al Masud - - - - - village scheme 1 nin
12 Nawr - - - - - private schemes house
3 Al HMikal + + - - - ghallow well 10 min
4 Joar + + - - - spring 3 hrs
15 Jebal al Ma'al + - - - - cisterns 15-45 pin
6 Al Azan + + - - few boreholes 10 min
‘7 s Shagqab - - - - - boreholes 25 ain
18 Al Hajalah + - - - forbidden spring 2 hrs
19 Al Haruj - + + - few boreholes 10 =in
0 Wastah new + - - - few boreholes 10 min
1 Al Hasoon - - - - - Mz abar scheme 5 ein
22 Hanod - - - - - private schemes 5 min
3 Bidashy - - - - - boreholes 20 win
@4 Bashar + + - - pany boreholes 10 min
5 Mangada + + + - pany borehole 10 ein
26 hr Raba'ah + + + - few shallow wells 15 win
7 A1 Mithal - - - - - boreholes 20 pin
8 Adra’ah t + - - - spring 5 nin
29 Dhi Sabil - - - - - springs 10 nin
0 Dhafar + - - - - cisterns 10 win
! Sharafa + + + - few boreholes 15 nin
32 Bayt as Shamy + - t - few spring 10 min
3 As Zuwab + + + - few borehole 15 nin
E& Bani Muwallad + 4 - - pany spring 10 ein
5 Al Mashaa'hida + + + + few spring 2 hrs
36 Wathan mountain + - - - - ghallow well 1 hour
Wathan wadi 1/ - - - - spring 5 nin
7 A1 Saifer + + + + - other spring 30 win
38 Na amah + t- + + - other village 30 nin
9 A1 ¥igdahah + + + - few spring 30 win
( Hagrabit al Anab 172 - - - - gpring 20 win
41 Bani Fallah + - - - - borehole 2 hrs
42 Bani Taydan + + - - shallow well 20 pin

I (+} = walking distance in minutes, one way only




WATERSOURCES USED ROWADAYS

1 Al Husul
2 Dafinah

3 Al Mayfa'ah
§ Sara
Sufara
5 Sirg al Banna
§ Jarf Isbil
T 41 Hajar
& Ar Khawg

9 Al Garrar

1 Jawf al Nukabah
i Hanaka al Masud
L2 ¥
13 41 Nihal
4 Joar SRWSD
Joar private
5 Jebal al Ma'al
16 A] Azan
17 As Shagaab
18 Al Hajalah
19 Al Haruj
20 Wastah
21 Al Hasoon
22 Hanud
23 Bidashy
24 Baghar
25 Mangade
26 Ar Eaba'ah
I7 Al Mithal
28 Adraah

scheme
boreholes
schene

schene
scheze
scheae

scheze

schege
shallow weil
schege

gther viflages
schesne
vijlage zchems
priv. szhermes
schege

schege

priv. schese
schene

schege
boreholes
scheze
hareholes
scheae
¥a'abar scheme
triv. schemes
horeholes
schene

3chepe

schene
b.holes, car
scheme

5-18 min
15 min

5 min

M &in

1 zin
iomin
house
house

5 i
< TN

house
5 nin
house
25 min
house
10 ain
5 ain
3 oin
5 ein
24 win
hause
house
3 min
20 ein
house

Watering
cattle

scheme
borgholes

schene
schene
scheme
scheee
scheme
scheze
shallow well
scheme

schepe

vill. scheme
priv. schepes
scheae

scheme
cistern
cistern
scheme
boreholes
cistern
scheme

no

ta"abar scheme
priv. schepes
hareholes
schege

scileqe

scheme
boreholes
scheme

5-15 nin
15 ain
5 min

I ain
1 zin
aclise
kouse
5 &in
10 min
15-45 ain
hcuse
25 zin
1? min
hcuse
5 sin
5 min
¢d min
houge
house
§ sin
20 nin
house

Washing
ciothes

boreholes
horeheles

schemetbh’'s
schene
scheme
schene
scheme
schene
shallow wall

schene

scheze

vili. cchege
priv. schemes
shallow wells
cist/spring
cistern
cistern
borehole/zct
boreholes
cistern
schene
bareholes
shallow wells
priv. schemes
borehales
boreholes
schene

schene
borehcles
spring

5-15 win
15 min
§ min

1 ain

1 zin
house

10 min
18-30 min
1% ain
15-45 ain
16 ain

25 min

1¢ min
haouse

10 min

10 gin

3 pin

20 min

10 pin
house

5 min

20 min

5 min

¥ashing
blankets

boreholes
boreholes

boreholes
boreheles
boreholes
borehole
gcheme
scheme
ghallow weli
schexe

schene
borsholes
priv. schemes
shallow wells
rainwater
cistern
cistern
boreholes
boreholes
cistern
schege
borehoies
shallow wells
priv. schenes
rainwater
boreholes
borehole
shallow wells
boreholes

dan

5-15 sin
15 min
5 win

10 min
10 min
house

10 min

if nin
15-45 nin
10 nin
25 min

1% ain
house

10 ain

10 min

5 min

10 zin
10 aip
15 oin
20 ain
10 uin

zany
few
few
few
feu
few
1o

few
few
fest
ne
no
ne
)
few
o
not allowed
few
feu
1o
soae
few
Dany
nany
ns
1]
few

car/wastewater

scheme
schege
schepe
scheae
car

schene

scheze

gchene

village scheme
priv. schems

schere

schene

scheae

priv. scheses
boreholes
schege

schexze

spring

d Xauuy



WATERSOURCES USED NOWADAYS

Village . tine Watering tige Washing time Washing time Water
KEaze Drinking (* cattle {t} clothes {t) blankets {n Gardens usged
29 Dhi Sabil springs 10 nin springs 10 nin gprings 10 ein springs 10 &in no -
30 Dhafar schege 5 ain cisterns 10 min cisterns 10 zin cisterns 10 min one car
31 Sharafa schege house schege house scheme house boreholes 15 sin fox wastewater/sch.
32 Bayt as Shamy schere house spring 10 min scheme house Bpring 30 win few schene
33 As Zuwab schege house scheme house scheme house boreholes 15 nin few schene
34 Bani Wuwallad schege nouse schene house spring 10 min spring 10 min nany schege
35 A} Mashaa'hida  scheaze house schene house scheme house scheme house feu vactewater/sch.
J6 Wathan mountain  scheme house cistern 5 min cistern § min cistern 3 min 10 -
Wathan vadi spring $ pin spring 5 min spring 5 min spring 5 nin 10 -
37 Al Saifer gcheme house scheme house scheme house schene house 1o -
38 Nz amah schene 3 ain schene 3 ain scheae 3 sin schene 3 ain feu wastewater
39 Al Miqdahah scheme house schene house schene house spring 3¢ nin fex schege
40 Magrabit al Anab spring/scheme §-20 min spring/scheme 5-20 min  spring 20 ain spring 20 nin no -
41 Bani Fallah schege house cistern 5 sin cistern 5 nin cistern 5 min no -
42 Bani Zaydan scheme house schege house scheme house shallow well 20 win few vastenater

(*) = walking time in minutes, one way only

d Xauuy



Annex 0

STORAGE OF WATER
fize metal

Village Supply Jerry- tanks  Filling Fetehing Situa-
Name () Storage cans B3 vith through  tion
1 Al Husul 4 yes no 1-2 tap lid clean
2 Dafinah 4 yes yes <0.5 jerrycan lid fair
3 4] Kayfa'ah 3 yes few 1-2 hose tap clean
4 Sama always yes nost  few - - fair
Sufara always yes no yes Jerrycan 1id dirty
~3(5'sirn al Banna  always  no o ne - - -
6 Jarf Isbil always ves yes 0.5-2 jerrycan id dirty
T &i Hajar always yes few 0.5-1 jerrycan 1id fair
8 Ar Rhawg o yes no 0.5-2 jerrycan lid clean
9 Al Garrar alvays yes some  0.5-1 Jerryean lid dirty
10 Jawf al Nukabah always yes n 0.3-1 hose lid dirty
11 Hanaka &l Masud 3 yes ne 0.5-1 hose lid 9
12 Mawr always yes 1o 1-2 tap/closed fitting tap clean
14 Joar SRWSD T yes sope  2-4 hose, bucket tap/lid clean
Joar private 2 yes "o yes hose tap tlean
15 Jebal al Ha'al 14 yes ves ? hose, bucket tap/lid clean
16 Al Azan always yes no 0.5-2 tap/hose tap clean
17 As Shaqgab no yes no 0.5-2 jerrycan tap clean
18 A] Hajalah always yes 1o 1-2 tap lid ¢lean
19 A} Haruj aiweys ves yes 0.5-2 tap lid clean
20 Wastah old daily yes no 0.5-1 tap 7 clean
Wastah new always yes yes 1o - - -
21 Al Hasoon always yes yes few jerrycan - -
22 Hanud alwaye ves ves < 0.5 jerrycan lid clean
23 Bidashy 1o yes yes < 0.5 Jerrycan tap tlean
24 Bashar daily yes no 0.5-1 tap tap clean
25 Mangada aiwavs yes 1o -2 tap tap/lid  clean
26 Ar Faba'ah ? yes 1o 1-2 je/hose
27 Al ¥ithal 10 yes no 1-2 jerrycan tap clean
28 hdra’ah always yes no 1-2 closed fitting tap ¢lean
29 Dhi Sabil alvavs yes yes <0.% jerrycan lid fair
30 Dhafar 14 ves no 1-2 hose lid fair
31 Sharafa always yes no 1-2 cloged fitting tap fair
32 Bayt ae Shamy 2 yes yes 1-2 tap tap leaking
33 As Zuwab alvays yes no 1-2 tap tap clean
34 Bani Muwallad 2 yes no 1-2 closed fitting tap clean
35 b] Mashaa'hida 7 ves 1o 0.5-2 tap tap clean
36 Wathan mountain zlways yes no 1-2 tap.closed fitting tap tlean
Wathan wadi always yes yes 0.5-1 Jo. closed fitting lid/tap fair
37 Al Saifer always yes 1o 0.5-1 tap 1id fair
38 Ka'amah always yes yes no “ - -
39 Al Miqdahah always ves few 2 tap tap clean
40 Magrabit al Anab always yes yes 0.5-2 hose lid/tap fair
41 Bani Fallah always yes no 0.5-1 tap 1id fair
42 Bani Zaydan 3 ves yes 0.5-2 tap/hose lid/tap fair

e o ————————— R T e e e e e e T T

“4) 4 gmeans every & days water available
itz jerry cat
nlozed fitting means a system with taps straight o the distribution system



Annex Q
' SANITATION
Village General situztion Toilets Wastewater Pits
Nane houses village Baiadih  Pour-flush  drainage{#)  to gardens  available
1 Al Hysul very clean elean post ? pipes yes ho
2 Dafinah acceptable dirty post ? street - no
3 Al Mayfa'ah tlean dirty all few gtreet - i
l § Sama dirty dirty all ? outside - o
Sufara variable clean few ? outside - o
% Girp 2] Banna clear aoeeplable post ? outside - no
I ¢ Jarf Isbil acceptable dirty BOSt ? street - no
7 4] Hajar variable acceptable few ? outside - 1o
8 Ar Bhawg ¢lean clean no no outside - no
9 A] Garrar dirty acceptable no no outside - no
10 Jawf al Nukabah acceptable ¢lean no o outside - no
11 Hanaka al Masud clean dirty post few street - few
12 Mawr ¢lean clean few few outside - few
14 Joar SRWSD clean clean post ? outside - R0
Joar private acceptable acceptable all no outside - no
15 Jebal 2] Ma'al  acceptable acceptable post 1o outside - 1o
16 Al Azan clean dirty most few street - yes
17 As Shagqab variable variable post few outside - few
18 Al Hajalah acceptable acceptable 1o o street - no
I19 41 Haruj acceptable ¢lean tost no outside (%) - ne
20 Kastah new acceptable clean - all pits - yes
Kastah old acceptable dirty most 9 street few no
21 A1 Hascon dirty dirty most 7 street - few
22 Hanvd dirty dirty post ? outside - no
23 Bidashy clean clean no5t few pipes - nw. houses
24 Baghar clean clean few post pits - yes
25 Mangada clean acceptable pany few pipes - no
26 Ar Raba’ah clean clean post ? outside - ne
27 Bl ¥ithal clean acceptable post few street (%) - few
28 Adrz'ah clean acceptable pany few pipes - few
29 Dhi Sabil acceptable dirty no no pipes - no
30 [hafar acceptable plean few one outside (¥} - one
31 Sherafa - acceptable acceptable most ? outside yes no
32 Beyt as Shamy clean acceptable Bost ? street - no
33 As Tuwab acceptable acceptable few few street - yes
3¢ Bani Muwallad tlean clean no post pits - yes
35 b1 Mashaz'hida  variable variable ne few putside yes few
36 Wathan _ acceptable acceptable few few outside - few
37 A1 Seifer acceptable acceptable no no outside - no
38 Xa amah acceptable acceptable no 2 public otside/pit yes 7
I39 L} Migdzhah ciean ¢lean most 1 putside {¥) - 1o
40 Yagrabit a) Anab acreptable acceptable few no cutside - few
4} Fani fallah acceptable acceptable few 7 outside . no
I42 Bari laydan rlean acceptable few ? outside yes no

! ¢ aiso used for making dungczkes
i3 - pvicide weans in 8 way not disturbing (at the backside of houses etc.)
cireet geans causing problees inside the village



Anntx R

______________________________________________________________________________________________________
------------------------------------------------------------------------------------------------------

P e G P e OO LD DD wd 033 CMY e G 1D e

i st B+ IEEU B o p

<

L e PR = T E TR - JER S ey

=

B L T B e N T L G R B R o R e J oy T oo S S RO S0 N Sy

FRNRLENS WITH THE SRWSD WATER SUPPLY SCHEMES

Village

¥ayfa“ah
Caxa/Sufara
£irz 3] Banna
Jar{ Isbil

4] Hajar

iy Rhawg

Ai Gerrar

Jaw® al Nuoksbah
Fanske al Masud
Mawr

Al ¥ihal

b
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—
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SCHEME
WORKING

yes
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PROBLEMS WITH THE S15TEM

Source Civil  Pumps

ves
yes
yes

yes

no
yes
no

no
1]
no

no
ves
1o
ne
1o
1o
Lo
ne
1o
ne
1o
no
yes
e
e

yes
no
yes
no

no
ne
no

yes
7o8
no
1o

yes

¥és
yes
no

1o
yes

yes
n/a
ne
ne
no
no
ne

Kird of problen

Not enough water.
Not enough water.

Pumping main to Sufara.

Punp not good, reservoir leaking?

Waterquality too bad, syster abandoned.

Weterquality bad.

Weterquality bad.

Pecple not cooperative.

Reservoir bad. pump too hot.

Pueping main not good, pump too hot.
Spareparts pupp.

Borehole dry, solved by the village.
Distribution svstem bad.

Waterquality bad, pump leaks oil.

Pupp not acrepted.
People not interested.
Pugp not accepted. reservoir not good.

Kot encugh water in spring.
Probiems with the pumps.

rrobliens atout waterrights.



PROBLEMS WITH THE SRWSD WATER SUPPLY SCHEMES

-------------

1 Al fusul

2 Dafinah

3 Al Mayfa'ah

4 Sama/Sufara

5 Girp al Banna
6 Jarf Isbil

7 Al Hajar

8 Ar Rhawq

9 Al Garrar

10 Jewf &) Nukabah
11 Ranaka al Masud
12 Hawr

13 A1 Mihal

14 Joar

15 Jebei al Ma'al
16 Al Azen

17 As Shagqab

18 41 fajalah

16 Al Earuj
20 Wezteh
21 Al Hasoon
22 Hanud
23 Bicachy

74 Fashar

25 Mangada
26 Ar Raba'zh
77 A1 Mithal
28 Adraeh

29 Dhi Sabil

30 Dhafar

31 Sharafe

32 Eavt as Shamy
33 bs Jowed

3¢ Bani Huwallad
35 &] Meshaa'hida
36 Wathan

37 &1 Seifer

38 ¥z amah

39 L] Miqdahak

40 Mzgvabit al Anab
4] Eeri Fallsh

47 fari Zaydan

Annex R

FKOBLEMS WITH THE ORGANISATION

General Paving

no no
no yes
yes no
no no
o ]
noe yes
ne no
Lo no
yes -
1o no
yese no
YeE no
ne ne
yee -
ne nr
ki no
yee ho
yes -
)23

e

LC LG
ne no
ne no
YES -
LG il
ns -
Vesd ne
ne Lo
ni ne
né no
ne no
ne yes
no L3
HES i3]
N Lo
ne no
yéo no
Lo RG
n ne

Usersix) Xind of problem

yes

yes

Y

60 X not paying.
Operator was bad, Ad Daylami net connected

50 X% not paying.

Syster not used for drinking, only for irrigation.
People not cooperative.

System too complicated, two villages not connected.
Money disappears, water toc expensive, once a month.
Big internal problems.

0id village not connected.
Viliage not interected.
Village not interested.

Internal probleas.

1 village not cornepted.

Problems with payire beczuse no watermeters.
System too expersive.

Problems waterrighte.

P
¥} rercentage of peorle wiih pi)access 1o the scheme,
\‘-""‘M,__



ACTIVITIES FOR WATERSUBPLY OF HEALTH CENTRES/UNITS of Health Office Dhamar {HOD) Information from project documents and staff

VILLAGE b SRWSD PROJECT !
- WATER ! DURATION !
NANE REGIG SOURCE ! CODE  WORIS START  MONTHS YR ! SITUATION
Hampam ALl HC H4  spring ! DEP 01 Improve watersupply dug 85 9 64,741 ! good
HA  spring ! INP 01 Reconstruction spring calcheeat Jun 83 § 155,848
Medinat as Sharq BC MAS SN ! DHP 02 Improve water & sewer system Aug 85 13 14,420
Medinat as Sharq HC ! DEP 05 Deepen existing well Apr 86 7 228,701 ! pump broke down
At Tallabi HC K ! DEP 03 Improve watersupply Nov 8% 2 21,500 ! included in big watersupply scheme
‘Al Maznaa HY Kt spring ! DHP 28 GSupply iine ¢ storage tank ¥ar 87 10 11,916 ! never completed
Bani Badda WD Hadda SW i DHF 31 Comnection Lo existing system  Sep 88 3 34,77 ! problems with watersource
Hadda BH I I¥P 41 Connection $o new horehole Jun 88 2 12.000
DETREL I WA sprine ! DHP 41 2 Reservoirs + supply line Jun §7 & 12,365 ! not visited
Pani Fagl H7 B%¥  sprine ! DHP 4€ Zeservoir + pipes + pumps Feb &7 ] 42,435 | pump broke down, problems watsrripghts
ki Juma EC Jupa BH ! DHP 49 Connection to existing pump fict 87 2 18,800 ! not vieited
Health Centres {3) - ' OHP 29 [mprove water & sewer system Jui 88 6 22,620 !
Al Mashahida BY Bt BH i DHP 42 Extended to whole village ! good
Dbki Sabil HY KA spring ! DHP 43 Zxtended to whole village ! spring dry
Magrabit al Anab HU Juma spring ! DHP 44 Extended to whole village t good
Bani Asaad KU Jusa BH L DHP 45 ! not visited
Bait ai Taybi HU' Ans ? ' IWP 10 Connection to existing system  Dec 88 2 31,508 ! good
Nariyak KU fns 7 ! INF 14 Cennection to existing systee  Jun 89 i 7,911 ! good
Jabel “Amal HU TAL ? ! I¥P 17 Connection to existing system (ot 89 i 6,572 ! good
Bani Qawz HU H ? ! I 21 Connection to existing systes  Nov 89 1 5,520 ! good
A} Maiha KU B ? ! IWp 23 Cornection to existing system  Dec 89 | 1,930 ! good

HC = Health Centre HA = Hampam Ali :;;
HU = Health Onit M4S - Medinat as Sharg 2
B = Borehole BRY = Bani Fadl Middle X
§¥ = Shallow Well TAL = At Tallabi "



'--------------------1

VILLAGES WITH SMALL WATERSUPPLIRS : DHP (Dhamar Health Projects)  Information frem project documents and staff.

VILLAGE ! S%WSD PROJECT t PARTICIPATION VILLAGE  operationmal !
WATER ! DURATION  COSTS ! VALUE per !
NANE REGIO POPUL SCURCE ! CODR WORES START  END MONTHS YR ! ITEM (YR}  31-12-1987 ! REWARIS
........................................ ) e e e ettt mmamm~ s memmsemmemecmamsmmmemomme e eanmmmame | fee e — e — e ————Y——————————— e man -
Al Harf BRY 250 spring ! DHP 04 res 12 &3 Jan 86  Feb 86 2 21,500 * ne 0 1o !
A] Yasahi BRY 40 gpring ! DHP 10 res 6 £3 Sep 86  Peb 87 g 16,200 ! no 0 a0 ! problems waterrighta
Nautad BFY 360 spring ' DHP 12 res 12 62 + CT  Dec 8§ Jul B7 8 28,040 ! no 0 10 ! problees waterrichts
Eouraba BFY 250 spring ! DHP 13 res i5 md Sep 85  Feb 87 ] 26,100 ! hs. connect. 12,000 yes !
Ain al Haraba BFYH 2120 spring ' DMP 14  res 6 ad + coan. Jul B  Aug 86 2 14,500 ' no 0 s !
Dolean BRI 75 apring ' DMP 1§ res 12 a3 + CT  Mar 86  Apr 86 2 21,500 ! pipes 36,000  yes !
Al Awali 13 230 spring ! DHPIT res 1223 « £T  Mar 86  fdpr 85 2 21,500 ¢ iube 400 na !
Qarana e 50 epring 'DHP 1B res12m3 +CT  Mar 86 Apr 07 2 21,500 ! no 0 ne ! Jun 87: B.Y. cennected
Geraa ik 40 spring ! DEF 20 res 623 ¢ (] flec 86  Feb §7 3 10,700 ! pipes 4,000 no !
As Shauqaba BFY e0 spring ! DHP 32 res 12 m3 + conn. Oct B  Nov 86 2 30,000 ! pipes 39,000 yes !
Al Haisa BFN 28 spring ! DHP 33 res 653 4 O Oct 86  Feh B7 2 17,208 ! no b Ll !
Al Habal BFK 28 roof ! DHP 34 res b o3 Oct 86 Mar 87 6 15,500 ! no 0 no ! supply from roof to tank
Bait Taher 5 25 spring ' DEP 3D res 6 md Dec 95  Feb 87 K] 21,200 ! tube 3,000 yes !
Al Bakr BFY 4 spring ! DHP 36 res § md Feb 87  Apr 87 3 15,500 ! tube 1,500 oo Y well dry
As Saffal B 42 apring ! DHP 37 res € @l Feb 87  Apr B7 K] 15,500 ! tube 00 yes !
Ain al Mizan KEA 140 epring ‘ DHP 06 res 6 23 + (I May 86 Oct 86 § 31,500 ! pipes 3,000  yes !
Ain al Halfat MEA 100 gpring ! DHP 07 res 1503 + CT Feb 06  Apr 86 J 25,000 ! no 0 fno ¢
Ain al Qud MEA 200 spring ! DHP 0B res 15 =53 Peb 86  Apr 86 3 25,000 ! no 0 no !
Ain al Hifair MER 100 spring ! DHP 09 res ib @l dpr 88 Jun 85 3 25,000 ! pipes 3,000 yes ! supply Iine bad
Al Kaubs MEA 50 spring ! DEP 19 res 15 w3 + CT  Jan B  Mar B6 2 25,000 ! no ] 1o !
Al Warkha " MEA 90 spring Y DHP 24 res 623 + CT  May 86 Aug B6 | 12,500 ! no 0 no !
Rait al Gazi MEA 109 spring ! DHP 26 res 5 md + conn. Jul 86 Dec 87 18 57,30¢ ¢ no 0 yes ! Dec 87: H.U. connected
Gibii B.Gusheib Juma spring ! DEP 21  res 1Z md Jan 86  Apr B6 § 21,500 ¢ pipes 2,000  yes ! had maintenance
Al Jebar Juns spring ! DRP 22 res 12 md Jan 86 Apr 86 4 21,500 ! no 0 no !
Al Juga Juma spting ' DHP 30 res 6 ad Sep 86 Qct 86 2 13,550 ! pipes 400 yes ! prison
Al Jeleba WEA 310 spring ! DEP 23 supply line Apr 86 May 87 14 13,120 ! no 0 o ! %?
Al Maugha HEA 80 spring ' DHP 25 supply line May 86 May 87 13 24,260 ' 52 storage tanks 6,080  yes ! %
Ad Dhorrah MAS well ! DHP 11 well improvemt. Mpr §7 Jun 87 K} 25,106 ¢ ! b
H

BFY - Bani Fadl Middie
BFH = Bani Fadl Righ
KER = Magrabit al Anad
¥AS = Medinat as Sharq
€T = Cattle trough



aAnnex U
SENTTATIGN PROJECTS SAP
VILLAGE T0ILETS G515
NUMBER CODE NAME VILLAGE TYPE T0TAL R COMPLETED  REMARKS
5CH50LS
- GAP 07  Sannaban - 10 150,000 Jul 87  used as classroom
- AP 12 Bani Fadl dry 3 47,961 Jun 87 not visited
- 54P 14 Pani Asaad dry 3 52,800 Pec 86  not visited
40 SAP 1€  Magrabat al Amad  dry 3 34,100 Feb 87 - -
Ieprovesent - - 27,600 Sep B8 not used
34 SAP 22 Eani Muwallad P¥ 5 111,050 Jul 88  dirty
35 SAP 25 Al Mashaa'hida 143 3 65,000 Sep 88 clean
36 SAP 29 Wathan low P¥ 4 106,000 Dec 88  clean
36 SAP 3¢  Wathan high PE 4 100,000 Dec 88  never used
. 39 SAP 33 A] Miqdsha P¥ 4 f0,000 Mar 89  not used
- SAF 35  Baradoon PR 1 180,000 Jun 8%  not visited
41 SAP 36 Bani Fallah PF 3 80,000 Oct 89  not used
42 SAP 40 Eani Zaydan 7 ? Nov 88  acceptable
¥OSUES
U SaF 92 Al Husul PF 1 32.423 Nov B5  acceptable
12 SAF 63 Mawr - 4 76,800 ppr 87 -
- IAP 42 Mawr phase 2 PF 6 72,000 Dec 88 clean
- £F 04 Sannzban - 8 210,900 Jul 87  demclished
_ ELF G Faress 141 4 78,500 hug 87  acceptable
34 SAF 24 Bani Muwallad PF 4 102.608 Nov 88 clean
34 SA? 27  DBani M. women M. PF 2 40,000 Nov 86  clean
38 GAy 31 Wathan high P¥ 8 231,000 Dec 88  very dirty
36 547 32 Wathan low P¥ 4 104.000 Dec B8  acceptable
29 SAF 34 Al Niodaha PF 4 110,000 Sep 89 acceptable
- SAP 27 Marer 2] Sud PR 2 31,255 Sep B9 not visited
- SAF 41 Kushrag 133 {7 84,400 dan 30 not visited
32 €A 42 Fayt s Chamy P¥ 2 K - not completed
FEALTH CENTRED
- §AF 1 Madinzt es Sharq - - 26,000 Jan B7  not vizited
- 7 13 Bani Fadl dry 2 37,8611 Jan 87  not visited
- CA: 15 Beni Asaad ory 2 39,650 Nov 86  not visited
40 S&2 17 Magr. 21 Anab dry 2 28,500 Feb 87  acceptable
- izprovement -
- BAT I Ay Teliabi - - 3,308 Dec 87  not visited
34 SAF I3 Bani Muwallad PR 2 50.420 Jul 86 clean
35 Shr 18 Al Meshaa'hida PF 2 40,000 . Sep 88 not used
OTFERS
- SAF N0 AY Juma dry 1 25. 350 Nov 86  not visited
- SRR iYL Al dusz dry 1 14,450 Nov 86  not visited
34 547 20 Reni Muwallad women PF 2 40,000 Nov 88 clean
35 SAF 35 bl Nama'ah public PR 2 32,000 Jul B9  wvery clean
32 GhF 43 Bayt as Shamy women PF | i - not completed
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CHEMICAL ARALYSES OF WATERSANPLES

fode Yillage mame . Source Saapling  Moalysis  Bl.cond. pB  Tob.bard Tot.alkal. falclus  VWagnesiza Sodiwm  Potassine Manganess Iren (T) Sulphats Nitrats  Phosphats Fluoride Chloride
type date date wicro § 0g/1Ca003 wg/l Cal03 g/l Cat+ pg/l Mger ag/l Bat ag/l B+ o/l dntv mg/l Pewr wg/h 504-- ag/l W03- g/l BM---ng/l §- wg/l Cl-

drptl A1 Husul Ang B $00305 900306 LIT] §.9 1 124 4 H 1% ad [ 0.03 2 15 0.8 1.2 13
very gocd water )

drp02  Dafinah - hps .} 900220 900304 82 1.6 im i%4 i 13 L1 8.5 [ 0.04 2 i 6.4 [ K1 [
good water

dre¢d AL Harfa'ab Ans M 900220 SG02H 389 .4 @ 128 i 5 &% 5.7 0 0.03 18 15 0.3 0 82
very good water

drp0d  SasmafSufara ins B 400225 900226 350 7.9 13 128 kL] i 15 3.9 L 0.04 17 1 0% LI 12
very good water

depd3  Sire al Banma hus B 900307 400308 n 8.1 2 126 ® ? 26 ¢l 4 0.0 2% 1 0.6 0.5 19
very good water

drpl6  Jarf {abil Ans B 900311 900312 &8 1.8 230 233 53 | kH 0.5 0 6.0 28 15 6.5 it k74
good weter, very hard

drp0?  Ab Hajar ins B 940311 900312 8 7.9 145 101 52 § ¥ 4.8 0 0.05 3 L] t.6 04 Fal
good water, nitrzte needs atteoiion

drpdb Ar Rhawg Qaifak B 2167110 Aletz2 200 1.3 Mo 35 164 a0 in - 0.3 4.2 350 t - 1.8 750
Ar Rhag Qaitad B 850306 830318 B[ 1.1 M8 m 176 82 136 26 0.7 .08 Hi 0 0.1 2.0 £47
very bad water, very aaliy, conductivity, nardnesa, manganese, ires, chlopide, fleoride teo high

drp0é AL Garrar Qaifak B 310628 10728 11% 6.8 660 170 124 85 - - 6.3 6.2 150 2 - 1.5 230
4} Garrar Qaifak B 900318 $00322 1763 1.4 578 HE 126 # 138 21 0.2 43 310 0 0.1 6.9 168
bad water, salty, bardsess, manganese, iron too high '

drpld  Jawf al Nulababh Qaifak Shallow well 881216 gs1217 1764 1.2 T4 35 164 £8 133 il 0.1 0.1 §00 [ E 1.3 60
fawi al Nulabah Qaifak B 110817 B10817 200 6.6 T 180 2t 58 - - 0.5 0.4 300 1 - - 0
Jawf al Nukabah Qaifah B 410820 10830 - 7.3 6 (k) 200 45 106 7 0.1 0.2 138 0 - 0.7 [}
Jaef al Mukabah  Qaifab B 900318 950320 1828 6.7 52 513 222 85 113 1] 0.5 1.4 [} 1 04 0.8 213
Jawf 3l Nukabak Qaifab House 1 400319 300321 1724 8.1 B4 515 21t il 13 19 6.2 0.08 500 ¢ e.7 0.8 &
Sauf al Nukabsh  Qaifah House 2 400319 900321 1659 1.5 143 162 162 ) 15 1.5 t.i 0.27 512 1] 0.7 0.9 il
ba¢ water, salty, irom, manganese too high

drpll  Hanaka al Masud  Qaifah B project bingz2 L HIEH 1200 1.5 4 300 164 34 - - 0.2 i 100 ] - 1.3 40
Hanaka &l Hasud Qaifah B¥ project  @61028 851628 13583 8.8 450 286G L3¢ 1 1L} 4.4 0 .08 62 { 0 1.3 250
hanais ai Masud  Gaifah BE 880402 380404 §22 8.1 263 23 ] 2 ] 5.2 [+ 0.02 26 il t.1 1.6 105
kanzka af Masud Qaifah Bt 0317 $0322 518 1.9 8 218 66 25 63 9.8 [ ¢.02 32 il 0.8 [ %4 113
good water from private acheee, acceptable {row project scheme

drpii Mawr Al Areb B¥ private 880321 880323 m 8.4 238 205 61 i1 13 1.7 H 0.0 8 18 0.9 G.4 4]
gaod watep

dppis  Joar Ans Bii 806226 800227 380 1T 163 125 56 d - 2.1 0 0.03 15 i 0.6 0.2 16
Joar Scheme prive  Ane ] 400226 300221 Lk 8.1 193 2 47 if 1 1.5 ¢ 0.03 % 15 0.9 6.5 12
gaod water

Annex W
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CHENICAL ARALYSES OF NATERSNPLES ' .

Code Yillage nams Nahyat Source Sampling dnalysis  Bl.cond. pH  Tot.hard Tot.slkal. Calciom  Magnesiva Sodium Potassios Maagamese Irom (T) Selphate Mitrate  FPhosphate Flasride Chloride-
trpe date date wicro § ng/10a003 wg/l Cal03 ngsl Cave wgsl Hpre wg/i Has ag/1 I+ wg/l Moot wg/d Bert g/l 804-- mg/l 803~ ng/1 PO4-—-ug/] P~ mg/l CL-

dppl0  Jebal al Ha'al  dms B 06224 906226 k) ¢ 13 132 4 & 13 24 ¢ 0.1 18 ] 1.1 0.3 w
very good water

dppld Al Azam Al Arsh B old §10605 810726 1060 1.7 180 230 i 12 209 - 0.2 0.1 1m0 1 - 0.6 111}
Al Azan Al desh BE old 880625 BaoTez 53t £.3 168 2 iz 155 2.4 [ 0.18 0 1 0.1 0.7 9
£l dzan 41 dreh BE project 900318 800322 66 8.2 92 176 il 1 157 2.3 ¢ 0.13 14 0 0.1 0.8 B2
good water

wplld AL fizjalah . 4] Hadde B 900312 900313 (211 R ] 171 i § % 1.3 0.1 0.08 5 ? 0.3 2.8 k]
acceptable water, fluoride peeds atteation

wepld Al Haru) dns : 300220 §00222 210 7.9 356 B0 8 H 3 12 0 2.4 Lt ] 4.1 2.4 K]
bad water, galty, iron, {lworide toc high

wsp0s  Wastah nev Al hadda BR 900223 960224 LHi .8 15 192 ¥ 15 [H it 1] 0.02 Fi] i i1 0.3. 12
Wastab old Al Hadda Shallow wel} 900221 500225 Ll 6.2 146 13 4 § 171 14 0 0.03 L] 15 2.2 0.5 24
good vater

wsple  Bashar Al Hadda B 0022z 909225 448 1.9 I 140 0 9 3 b2 B | 4.01 2 i6 il 0.1 2t
good water

wepll  Mengada Ans B 900222 $00225 KIE] 4.2 8 138 21 7 38 1.6 0 ¢ 2 5 0.8 0.3 It
very good water

wepi?  Ar Faba'ah Ans B 00228 §00303 1 [ 1 14§ {1 § 26 (R} 0.4 t.07 15 i6 0.7 0.4 15
good water

wspld B Bithal A) Hadda 1] S00305 504308 47 5.6 1 129 k] 1 9% 1.5 t 0.8 1] ] 0.8 0.5 4%
gooé water

wepld  dors &k ns Bt 900303 900304 [ 7.9 o 133 4 10 B 1.4 0 0.08 kL] i2 0.1 6.6 A4
Mrs 2k Ans Spring Su0303 00304 34 1.8 162 152 i [ 12 L1 [ b.03 19 - 0.6 0.3 i
pooe #ater

dhpll  Hammam Ali Dawran Spring 900321 Shoszi 135 1.5 it 3135 LN il 101 5.9 0 $.05 i 17 0.6 8.9 2]
fuod water, very hard

rwpf  Dhafar Bi 906316 SGedil 33 g1 ke 145 ki [ % 2.8 0 4.03 13 1 0.5 0.3 9
very gocd water

rupld  Sharafa Ans Bk 900310 306511 EE T W S ¥ 12 3 § 16 11.5 0 0.13 17 [ 1.3 [ 1§
good water

= mepll  Bayi as Shapy Yarin i 06304 ugdis 349 5.8 392 i 5 182 KR ] bl 0.42 21 i} 8.5 0.4 it
gavd witer
- wpll s luwad Qaifah B viilage 850101 850108 150k T4 115 41¢ Ht 3 116 5 6.2 0.1 146 - 1 0.0 0.8 65

4o Towab Qaifak BH 00317 900322 §31 T 248 & 23 [} {3 i} 6.0t 4 i1 0.8 2.5 41

acceptable water from project shewe, fluoride needs attention



CHENICAL ANALYSES OF WATERSAKPLES

Cade Village oame Nahyat Source Sampling foalysie  El.cond. o Tof.bard Tot.altal. Calciow  Hagoesiva Sodium Potassium Mengamese Iron (1) Sulphate Mitrate  Phosphate PRiporide Chloride
type date date miceo § 12/10a003 ng/t CalO3 g/l Cavt ng/l Hges g/l Hat ag/l I+ mg/l Matt g/l Tetr ng/l 504-- wg/l §03- ag/l P04---ag/] B- agfl Cl-

dhp43  Dhi Sabil fawran Spring 1{beee} 800321 900322 759 7.4 284 192 84 13 k1) 5.2 0 0.03 46 51 0.8 0.7 56
Dhi Sabil Dawran Spring 2 804321 904322 780 7.8 130 2 L] 58 & [ 0.6l [ " 1.9 8.7 n
acceptable water, mitrate needs atientios

inpd2  Bani Hovallad Haghreb Ans Spring 860324 300315 598 8.8 248 236 7 u 2 2.1 [ 6.03 21 [} 1.0 9.2 %
good water

iwpdd  Mashaa hida Dawran ] 900321 §00322 1064 1.9 05 118 97 3 83 ] 0.3 0.0 56 [ 6.5 2.5 53
acceptable water, very hard

iupld  Nathan Haghred des B 1(m¢f~ﬂaoaus 00308 e .5 2% 81 63 Fr] 55 1.3 9.1 0.08 4l M .5 [N 33
Nathan Haghreb hog B2 500306 $0308 53t 6.6 15 B3 i b 4% 0.8 0 0.4 11} 3 0.5 0.6 5
good vater in BH2, BHL very hard

iwpdSa Al Saifer Kaghreb Acos Spring $00314 900315 543 g1 21 211 63 13 2 1.9 0.1 0.03 24 0 0.7 04 26
good water

inpiSh  Na'amah Haghreb Ans Spring 900314 900315 950 1.8 5% 135 8 2 1) § 0.1 4.2 (1] 58 0.7 04 i
acceptable water, nitrate needs atteation

iwpd7 AL Bigdabah farin | 900304 900345 a7 7.4 M 168 53 9 § 1.7 ¢ ¢.06 1 2 0.4 6.3 §
very good water

iwpl  Hagrabit al Aoab Jabal as Shaeg Ais al Mizan 9060313 560314 443 .2 1 159 4 9 14 3 0.1 .03 15 8 9.4 0.5 2
Magrabit al dnab Jabal as Sharq Aiz ai Halfst 500313 900314 413 6.0 196 145 44 1 2 34 [ 0.0 16 i0 0.6 ¢.1 43
Nagrabit al Anab Jabal as Sharq Ain al Qud 500313 400314 527 f.1 165 iz 52 g 49 3 0 0.02 2% 1] 0.4 13 2
good water

jwpli  Bani Faliah 4] hadda ] 900312 900313 701 7.0 263 210 12 A0 £ 3.1 9 0.03 (71 16 0.6 0.4 50
good water

iwpl?  Bani laydan 4l Hadda [ $00312 900313 782 7.8 24b 236 5 18 8 5.1 i 0.05 ] [} 0.6 1.3 58
good water
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SUPPORT RURAL WATER SUFFPLY DEPARTKENT DHAMAR.
Questionaire for village water supply schemes.

Fe

bruary 1960.

Annex X

e

i e LIS (I 5 B Y B SR { ey ]

Va

neral:

No of inhabitants:

Schools:

Health services:

Distapnce to Dhamar (km and hours):
Vealth of the village:

Is the scheme functioning:

Price pf the water:

fersources:

et et al e S ™. B LI 5 VIS PV

D
DN - D

Re

Type: 2., Depth:

Paid by:

Ownership:

Quantity:

Quality:

Used for other purposes:
Situation around the source:
Froblems:

.Sources in the past:

.lJse of this source:

.Present sources for drinking:
. Washing of clothes:

.Washing of blankets:
.Watering cattle:

.Watering gardens:

sarvoir:

3. Situvation from inside.

4. Cleaning, freguency.

5. General condition: good / fair / bad.
Pumping main:

1. Size:

2. Straight connections:

3. Leakages:

4. Wuality of pipe laying:
Distribution system:

1. How big:

2. Leakages:

3. Demaged pipes:

4. Pipes through wastewater pools:
5. Vatermeters:

6. Houvseconnections:

-

Material, size:
Cover / lid / lock / vent pipes

Vaterstorage tanks:

/

bends

/ screens.
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Public taps: _
i, Number of taps, condition:

2. Drainage-waste#ater:
3. General situation:
4. Distance to the houses:

Cattle trough:
1. Condition:

Pupp, pumphouse, pumpoperator:
1. Type of pump:

SIS R

e

[ T )

2, Total hours:

.~ Pumpoperator: _ .

How long: '
How often pumping:

T Salary:
7. Experience from:
8. Treining given:
9. What kind of maintenance:
10.Spereparts from where:
11.Need for training:
12.Froject tools:

2.Cooling water: e
4. Money collected: | -
5.Diesel:

6.01i1:

7.Filters:

8. ¥oney saved:

¢.Big repsire: paid from: _
Sanitation:
1. Wastewater vpools:
z. Fizs: - -
3. Garbage:
Oreanization:

lnitiative

.Owner of the scheme:
.Resonsibility:

.Participation:

.Waterbills:

. Book, list: | ]

.Manv people (ladies’ not paying:
 kverybody connected:

.Knles for gardens:

1
1

L I AR

81}

-3 o

oo



!

Problems:
10.Type of problems:

11.Where going with a problem:

12, Suggestions for improvement:

Toilet facilities:
Number:

Used:
Situation:
Problens:

N

Fumber:
Used:
‘Situation:
Froblems:

AWK

Remarks:

Annex X



In-house survey:

17 . Wastewater toilet:

20.0uvtside:

21, Problems:

48}

2: Remsrgs:

Annex



