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1 INTRODUCTION

In 19&3 the RIRD? made an inquiry into the sanitation situation in the
Al Day-da Province. Prom a villages survey in the province it appeared
that over 90% of the people considered the existing sanitation systems
unhealthy and there was a general interest in improve~nt of the
existing sanitation systems (ref.1).
In Karch 1984 the RIRDP decided to start with the implementation of
four types of sanitation pilot projects. The objectives of these pilot
projects were to de~nstrate new sanitation systems and to collect
basic data for future sanitation projects (ref.2).
One of the selected pilot activities was the construction of sanitary
facilities at mosques in villages with a water supply schenE. This
means the construction of toilets, a washing place and a system for the
treatnent and final disposal of the wastewater.
The start was rather difficult and the first projects were implemented
without any village contribution in order to have at least some
examples. After a period of one year the programme becanE very popular,
which was de~nstrated by the big number of requests for new projects.
It was not always dear whether these reque~ts were initiated by the

~ villageor by a contractor who wanted to have aj,~b.
In 1987 thï ~idures were changed and’ From ~1986 on the RIRDP
implemented a maximum of 8 projects per year with a standard village
contribti~on o~ YR 151000 per project. As t~e average construct[bn
costs are YR 75,000 per project, this means 120% of the total costs.
The list with village requests for sanitary facilities at mosques
(annex H) shows that 40% of the villages which submitted a request,
actually paid the contribution and gat a project. The other villages
are not interested anymore or have other priorities.

May 1990, 45 projects with 156 toilets and 458 taps have been completed
or are under construction for a total amount of YR 2,940,810. This is
an average of YR 65,000 per project or YR 19,000 per toilet including
the costs of the wasbing place and an improvement of the yard. The
costs of the new proiects are in general higher due to increased prices
of the building materials. Details about the facilities implemented 60

far are given in annex G.

This report is based on f ive years experience-and gives an overview of
the existing knowledge. The first part of this report gives general
information about the programine, the activities and the implenientation
procedures, while the second part (annexes) deals with the technical
and financial details.
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2 PROGRAMXEIN GENERAL

2.1 Existing situation. -

In Yemen the mosque has a central place in the community. The
are gathering there f ive times a day for praying and for other social
events like weddings and funerals. In general people want to contribute
to a prosperous ncsque by means of money, land. labour or good
behaviour.
The islam prescribes that before praying everyone has to clean face,
hands, arnzs and feet. Kost ntsques have a special place for ritual
washing and a systeni for the supply of water. In many villages in Al
Bayda province old masques have cisterns for the collection and
storage of rainwater. Other old masqueshave ingenious systemsfor the
supply of clean water from springs or shallow wells. With the
introduction of drilled de~pboreholesand the su~q~entdramatic fall
oUTh~groundwater t~ny~~~es& ~ 4re ~~iunctiontt~g
~nvmaxe. In mast cases, the small, quantity of wiastewfler trom the
washing places was disposedin a garden with so~fig or grape trees.
The mare important mcsques usually also have toilet rooms. In the past
it used to be a row of four or five dry (baladih) toilets in wbich the
solid and liquid waste were separated. The solid waste was collected in
a composting room and used as fertil4~r on ~ j~4. Tke ~,tquid waste
was brought outside, where it evaporated or infiltrated. These toilets
are not liked anyrre becausethey cause nuisance like smelis and f11
b~~jn. Koreover. the compost is not safe for~gricultural use diie
to the fact that it contains fresh faecal material and with that
pathogens.
Nowadavs many mosqueshavearowof f ive or six small ‘was ing rooms’
with a vLt~t~~r~afle floor for iiri~ation. T~ w4lls of these ‘rod~’
are in general 1.40 m high and there are no roofs neither doors.
Although It is forbidden to defaecate in these rooms, 50nE people do
~ The water fôr the washingshould be~F5U~bt with a bucket or is
scooned out from a water basin inside each room. The wastewater of
these ‘toilets’ is disposed to a place outside the mosque yard.

From a hygien1c point of view the tollowing elements of the existing
sanitary facilities need snecial attention:
1. Toilets. The old baladih toilets are not maintained anyinore, hot in
manv casesthev are not replaced by other toilets and the people with
big need have to use them, -

2. Washing places. The water basins inside the ‘wasbing rooms’ are
often dirty and are a breeding place for rsquitos
3. Wastewater disposal. The wastewater flows to a place just outside
the yard. This is of ten near the houses or in the street and it is
necessaryto treat the wastewater in a proper way.
4. The old cisterns. They are of ten not used anymare and are almost
empty with a dirty muxture of water, mud, algae and refuse at the
bottom. These places are dangerous because it are good breeding places
for malaria rsquitos.
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2.2 ALnE of the programr

In order to remediate the above mentioned undesirable situations. the
RIRDP bas a programme for the construction of sanitary facilities at
nEsques.
This programme kas sone dear objectives like improvement of the rsque
surroundings and the construction of public toilets for men.
Moreover titere is a big impact on all sanitation activities of the

~ RIRDP. The prograe creates awarenessar~g the eo~p1 about the
— health haz~rdë~F~stewater and inspires confidence in the people for

other sanitation activities. As such the mosques functioned as start
activity for the whole sanitation programme of the RIRDP.
Another objective of the progran is the d.emonstration of toilet
building and a spinn-off effect on household level. It is difficult to
asses if this objective bas been achieved, but a similar ~sque toilet
programmeof the Support Rural Water Supply Department Project Dhamar
(SRWSD) resulted in the construction of 45 private latrines in Bani
Nuwallad. The effects in the area of the RIRDP are smaller but
certainly existing.
Another important result of the activity is that n~sques with good

,~sanitary facilities get a central position in a village or a cluster of
~villages. This resuits al~st always in improved relations and better

1?understanding between the people of the villages or parts of a village.

2.3. Design criteria.

The sanitary facilities at rsques include toilet roome, washing places
and pits and septic tanks for the treat~nt and disposal of the
wastewater. These systene are discussed ertensively in reference 4.
For the calculations of the sizes of the pits and septic l4nks (see
annex A) the following design criteria have been used: -

1 = ESTIXATED IJFILTRATION VELOCITY IN THE SOIL
Sewage in pit: 20 liter/m2/day.
Effluent from septic tank: 50 liter/m2/day.

N = IJTERVAL BETWEENDESLUDGINGOPERATIONS SEPTIC TANK = 5 years.

= NTÏJXBER OF YEARSOF CONTIN1JOUS PIT 115E = 5 years.

P = NTJKBER OF PERSONSUSING THE SANITARY FACILITIES = 50 / day

Q = WASTEWATERFLOW PER CAPITA PER DAY
From washing place: 1.5 liter.
From toilet: 5 liter.

S = SLUDGE ACCUXIJLATION PER CAPITA PER YEAR = is liter,

TH = HYDRAULÏC RETENTION TIKE SEPTIC TANK = Sdays.

1
1

I~7~

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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3 ACTIVITIES

3.1 Toilet rooms.

The standard design includes 3 toilet rooms with internal dimensions of
1.60 t 1.23 meter and a height of 2.00 meter. The wails are made of
concrete blocks and are plastered and painted from inside. Bach toilet
bas a window (40t40 cm), a steel door with bolts from in- and outside,
a concrete floor with tyles, a ceraaic squatting plate and a tap for
filling the bucket for flushing and for personal cleansing after using
the toilets. The water is supplied from & metal water tank (1.5 ma) on
the toilet roof whlch is connected to the village water supply system.
The roof s of the toilets are made of reinforced concrete. The first
projects had roofs of plywood with sheets of corrugated iron on top,
but these were not very solid. As the costs of both systems are
comparable, a reinforced concrete roof is preferable.
In special cases it is preferable to deviate from the standard design
and to construct a different number of toilet rooms.

3.2 Wastewater treatment and disposal.

Two different systems for the treatment and disposal of the wastewater
can be distinguished: a pour—flush system (paragraph 3.2.i) and an
aqua-privy system (paragraph 3.2.2).

3.2.1 Pour-flush ~stem. . - -

Technical descripttons of thIs svszem are givèn in annex E and D.
The pour-flush tollets have scuatting plateswith a shallow water seal
below which are flushed manually with 2 liter water from a bucket. The
water seals, U-shaoed pipes filled with 15—25 of water, prevent the
passage of flies and odours. The wastewater is transported through a
pipe to a pit outside the rsque yard. The solid wastes (sludge) settie
on the bottom of the pit, where bacteria digést them and the volume is
reduced with 70%. The liquids infiltrate through the walls of the pit
into the ground The size of the pit is baséd upon the volume needed
for the storage of sludge and the surface needed for the infiltration
of the liquids. -

~j Ihe standard design includes tw3 pits for aI~eruati~gjj~e lor a period
eiiears. At the moment that the first - pit is full. the pipe töt~e
second our will be opened. The contents 0±-the first pit have then the

time to digest and after 1 year they can be taken out without risk for
the health of the labourers or the users of the compost. The systemof

1alteraating pit use has_been demonstrated a;d promoted. ~t the rx~nt
fE~peopie ~e_vpryhe~fl4~ towards ~tM~F~iCfEfl~ectat1opisthat
‘tE~~p1e prefer to dig a new pit instiâd~of emptying the first one.
Thé~e~oür~flush tciïÏiS~ are preferable above the below dèscribed
aqua—privy system becausethe people like the system, it is easy to
maintain and it_canbe capied at privatehouses.
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3.2,2 Agua—privy system. -

See annex C for a technical description of this system.
An aqua-privy system means that the toilets are built on top of a
septic tank. This can be either a newi.y built septic tank or an old
cistern modified to a septic tank. The squatting plates in the toilets
have vertical drop-pipes, extending some 100 mmbelow the liquid level
in the septic tank, thus forming a water seal.
In the septic tank the solid.s settle on the bottom where they are
digested anaerobically. On the surface of the wö~t.er,a layerof scun is
formed. After a retention time of f ive days the water is discharged to
a soakaway outside the niosque yard. In most cases it is possible to
excavate a soakaway, in special cases (rocky underground) it will be
necessary to construct a superficial infiltration pit with blocks. See
annex C for detafls. - - T
Although digestion of the settled solids is reasonably effective, sone

~s1udge
accumulates and the septic tank should be~udged~p~ceeverj~

Also the wastewater from the wasbing place is brought to the
septic tank in order to niaintain the water seals below the squatting
plates. -

This aqua—privy system bas been used in the first projects, but it
appeared that there are important disadvantages: - -

‘~“S— the people don’t like to have a tank with wastewater near the irsque;
- maintenance of the water seal, necessary to prevent nuisance of mos—

quitos and smells, is difficult because a low inflow or a leak in the 1
tank causes the water level to fali; - - = --

— the system is difficult to apply at individual houses and will not
have any spin-of f effect for better private toilets;

— the system is more expensive than the pour-flush system;
the septic tank should be desludged. This will give problems because
in many cases the mosque can not be reached by a vacuum-tanker,

Despite above disadvantages, an aqua-privy system will be the only
possible solution in cases where it is not possible to dig pits due to
the imperneable rocky underground or lack of space. Another situation
in which an aqua-privy system should be preferred is when the distance

1) between the mosque and the place of the pits is more than 40 meters. In
these cases the risks of blockage of the sewers are rather big because

4 the amount of water used for flushing is low. The aqua-privy tank is
then necessary to catch the troublesone solids in order to avoid
blockage of the sewers.

3,3 Washing place.

The design always includes a washing place for hands, f eet and faces.
This means a row of 6-14 taps attached to the wall with a gutter for
the collection of the wastewater below it. A row of ‘standing’ concrete
blocks in front of the taps is used for sitting. When the toilets have
a pour—flush system the wastewater of the washing place is in general
disposed in a draingarden with trees. In situations with an aqua-privy
s)rstem, the wastewater of the washing place is brought to the septic
tank in order to maintain the waterseal under the squatting plates. 1

1
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In the first ~rojects a feet wash basin was constructed for washirw
feet after leaving the ‘dirty’ part of the mosaue yard with toilets and
washing place. The idea was based upon examples of sanitary facilities
at mosques In Saudi Arabia. In Yemen t~ese feet washing basins dont
function well because the s~agnant water i=salways dirty due to dust
blown in by the wind and the lack of maintenance. Xoreover the people
prefer to clean their feet with streaming water of the washing place.

3.4 General improvements.

experience is that the facilities are better maintained and much(3 more appreciated when the toilets are a part of a general upgrading of
the mosque yard. This means a good wall around the yard and a slab of

~mass concrete on the surface. the costs of these improvements are
&~proximately YR 10,000 and the rule is that the possibilities for
upgrading are limited so that the total costs of a project are at most
YR 75,000. in situations with big mosques it is necessary to deviate
from this rule.
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4. IMPLEXENTATION PROCEDURES

4. 1 Selection of villages.

The imple~ntation starts with a request from the representative of the
village to the RIRDP. After approval by the General Manager of the
RIRDP and the Head of the Engineering Section the requests are put on a
special list for mosque sanitary facilities. Once a year this list is
used for the selection of villages based upon the following criteria:
1. The availability of a reliable watersupply scheme (RIRDP or private)

is an absolute requirenent for impleaentation;
2. The location of the village. Villages in the areas around Al Bayda

and Juban have first priority while villages less than 10 kilometers
from Rada’ have low priority;

3. Need for the facilities. Big rsques with a centre function have
priority. Villages which have already improved facilities at & rs—
que nearby are excluded;

4. Villages which are cooperative and willing to pay the contribution
get priority;

The selected villages receive a letter of intent with a request to pay
YR 15,000 as contribution for the new facilities (see annex F). After
receiving the contribution, the Section Finance/Administration iniorms
the Engineering Section in writing and the survey can be carried out by
the Subsection Sanitation.

4.2 Survey.

The survey is carried out in consultation witb the village represen-
tative. The procedure is as t ollows:
1. General inspection of the existing situation.
2. Investigation of the water supply system of the mesque.
3. Selection of the place for the soakaway pits. This is in general the

most difficult step. Points of attention are:
- the nature of the underground; -

- the distance to the rsque: for pour—flûsh toilets the pits should
be preferably not more than 15 meters iway:

- the distance to watersources, houses, etc:
- the ownershiv of the land. In many cases the mosaue kas itsown

land, while in other places the landowner is willing to give up
land for the mosque;

— the need for lining of the pits (in cases with loose sand).
All possible sites for soakaway pits should be visited. This has

!dalso the purpose to reveal problems about ownership of the land.
4. Selection of system. An aqua-privy systeni is only advisable in case:

- the excavation of soakaway pits within a distance 40 meters from
the nnsque is impossible;

- an old cistern can be changed into a septic tank;
An absolute condition for an aqua-privy system is that the tank can
be reached by a vacuum tanker for desludging.

5. Tentative selection of the location of the toilets and the washing
place. The following points are important:
— ask the people which place they have in mmd;
— a location close to the pits is preferable;
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— places north of the mosque (direction of *ecca) and directly

connected to the mosque should be avoided;
— looking in from neighbouring houses should be prevented;

—t. - the entrance door to the mosque yard should be close to the faci—
lities so that the people can clean themselves bef are entering the
clean part of the yard;
corners where dust can accumulate should be avoided as much as
possible.

6. Measuring the existing situation with the location of the mosque,
the exis-ting facilities and the yard wall. The walls of the rsque
could be taken as reference lines. In cases of limited available
space it is good to neasure the maximum area which can be used.
The levels of the yard and the amount of backfill should be deter—
mined. -

7. Xeasuring the distance to the soakaway pits and the watersupply
system.

8. Examine which items are available (blocks, watertank etc.L
f Annex 1 gives an example of the information collected during the

1 survey. 1
4.3 Design and tendering.

The des~gns are standardised and it is only necessary to make a ground 1
plan (drawing 1) of whidKi~mples are given in annex J. Standard
drawings, technical specifications, bill af quantities and cost esti-
mates for the different systems are given in the annexes B, C and D
These should be adapted to the situatian.
The completed design with technical spectficatians aitd bill of
quantities (na cost estimate! ) should be translated. After this the
tender procedure can start. The~IBëÏd ~of the Engineering Sectian
requests approval af the General Manager for tendering. After approval,
the tender is annaunced and the contractors = can callect the tender
documents at a charge from the Head of SectianFinancelAdministration.
The tender periad is in general three weeks after which the envelopes
are opened and the bids analysed. The c ractor with a reasonable - -

price and sone experience is preferable. Af t~f appYava.l af the tender
analysis, ~ETe cantra6C eïEnï3f E) i~signed. -

The tender procedure is comparable with the procedure for watersupply -- -

schenes and more information is available in reference 3.

4.4 Construction. - - -

The construction can start after signing of th cc ct&uda visit to
the site together with the cantractor. During this visit special
attention shauld be givento tbe~leyels of thé toilet foundation and
the yard and the locations af the walls.
The sequence of the payments is in general as fc11dW~[ -

- first paynent (30%) after pouring the concrete for the foundation of
the toilets;

— second payinent (30%) after pouring the concrete af the roof of the -

tailets;
- third paynent (30%) after completion of the job. This payment should

anly be given when everything has been çompleted. 1

page8 1
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- bank guarantee (10%) three months after comuletion of the works.
After completion of the works the maintenance period starts during
which the contractor Is responsible for shortcomings. After 3 mnths
the works are inspected again and when everything is in good condi—
tion. the bank guarantee cao be released. -

The contractors often want to have the third payment before the job is
completed and try to leave the last small items of the contract for the J
visit for the release of the bank guarantee. Accepting this gives a lot
of extra work because the bank guarantee is not big enougli to push the
contractors to execute the last small items and can lead to big 6
problems.

During the construction the following points need special attention:
— the foundation of the toilets;
— the position of the water seals below the squatting plates of the

oour-flush toilets: -

- rainwater from the mosque yard should not be discharged to the pits;
- the construction of the pipes from the toilets to the pits;
- the covers of the pits; - -

- the quality of the taps;
- the plastering of the manholes;
- in case of aqua—privy system: Levels of the pipes for maintaining the

waterseals and the flyscreens on the ventilation pipes.

4.5 Time schedule. -

After receiving the village contribution the schedule is as foliows:
— survey: 1 day
- design, technical description, cost estiaate: 1 day
- translation into arabic: 3 days
- tender procedure: 4 weeks
- signing contract: 2 weeks
- first payment (after pouring concrete foundation): i week
- second payment (after pouring concrete roof): 3 weeks
- third payment (after completion of the work): 5 weeks

4 months = total = 16 weeks
- release bank guarantee: 3 months after third payment.

So, the implenentation time from survey to completion is on average 4
months.

4.6 Costs. - -

The average costs of a project with 3 pour—flush toilets and a washing
place with 10 taps are YR 75,000. The costs of a comparable project
with 3 toilets and an aqua-privy system are ‘ER 83,000 See annex K for
detai is.
The contribution is standard YR 15,000 what neans 20% of the
construction costs.
The possibilities for extra toilets and walis are limited and the costs
of a project should not be more than YR 75, 000.
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5. N.AINTENANCE

lntill now there are no big problems with the ninintenance of the
facilities, A systematic survey has not been carried out, but
mncidental visits of the conipleted projects show that the facilities

~~re in general well used and maintained.
The caretaker of the aosque is responsible for the daily cleaning. Big

~mamntenance
like excjy~~j~of new pits and desludginfl of septic tanks

did not occur jet, but will be the responsibility of the whole ~Illa~T
Probiems with the pour-t lush systei~ are _______ _____

waterseals. The reasons are the use of paper fdi- anal~cleansing and the
factthatthe~pepp1edon’t use enough water for flushing. Blockage with
stones bas Kot been observed,
The aqua—privy systems have more problems with smell and mosquito
nuisance. The nam reason is that the waterseals below the squatting
plates are not well maintained. Another reason is that the flyscreens
on the ventilation pipes of the aqua-privy tank are decayed what means
that mosquitos can easily enter and leave the tank.

t!

~*
Ç?~

~‘o ~

/,~ t
14
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Annex A

Technical specification PITS for pour—flush toilets

The pits are designed to provide space for two different functions:

1 Storage of solids:
The volume required for storage of solids is given by:

= P*ff~tS (5)

where: Vs volume required for storage of solids (liter)
P = number of persons = 50

= number of years of contmnuous pit use (year) = 5
S = sludge accunulationJpc/pyear - = 15

• Liquid infiltration: -

The area required for liquid infiltration is given by:

P*Q
A = meter2 - (6)

1

where: A = infiltration area of the pit (î2)

P = number of persons = 50
Q = wastewater flow (lcd) = 5 (*)

= infiltration rate (l/ni~Jd) - - - = 35 (t)

(*) This is less than for the septic tanks (20 lcd) because the pits
only receive the wastewater of the toilets. The water oP±he
washing place goes to a garden. - -

(t) This is less than for the infiltration in a soakaway (50 l/m~/d)
because the wastewater from the toilets will contain much suspended
materials which will clog the sides of the pit.

This gives:
— a volume for solids storage, Vr: 375Q liter (equation 5)
— an area for inflltration, A: 7. ii ii? equat ton 6)

Yhen two pits (for alternate use) with a diameter otl.5 meter are
constructed each pit should have:
- 2.2 m depth for solf4s storage (3709 liter);
- 1.5 ni depth for liquid mnfiltration ( 7.1 ~2),

- 0.5 ni depth on the top, which is not useful. -

So the two pits should each have a depth of 4.0m &nd a diameter of 1.5
meter. -



= P * Q * TH (1)

1
Annex £

1
1
1

where VH
P
Q
TH

volume needed for sedimentation (liter)
= number of persons using the toilets
= wastewater flow toilets + washing place
r hydraulic retention time

2 Storage of solids:
The volume
foraula:

V~=P*I*S (2)

where V~= volume required for storage of solids (liter)
= nunber of persons using the toilets

N = years between successive desludging operations
S = sludge accumulation (liter/pc/pyear)

V = [ ( Q * TH ) + ( N * S ) 1 * P liter (3)

This gives:
— a volume for sedimentation, VH:

- a volume for solids storage, V~,:
— a total volume, V:

So a
1,8
also

5000 liter
3750 liter
8750 liter

(equation 1)
(equation 2)
te4~ua�Ïon 3)

1
1

Technical specification SEPTIC TAlK SYSTEMS (Aqua-privy)

Septic tanks are designed to provide space for two different functions:

1 Solids retention~
The tank volume required for sediaentation is given by:

50
r 20 lcd
~ 5 days

required for storage of solids is based upon the following

1
1
1
1
1
1So the total volume of the septic tank ca; be calculated with the

following formula:

= 50
=5
= is

septic tank with overall internal dimensions of 4.0 m * 1.6 m t
m (L*W*H) and an effective volume of 8960 liter is suitable, see
the figure in the annex.

Soakaway: - -

The dimensions of a soakaway pit are based upon the following formula:

P*Q
A = neter2’ - (4)

1

where: A = infiltration area of the soakaway (m2)

P = number of persons = 50
Q = wastewater f 10w (lcd) = 20

= infiltration rate (l/nP/d) = 50

The soakaway should have a miniaal infiltration area of 20 &.
A soakaway with a diameter of 2 m and a depth of 3.5 m, which has an
infiltration area of 22 m2 is good. -

As the upper 0.5 m of the soakaway is not suitable for infiltration the
soakaway should have a depth of 4 11.

1
1
1
1
1
1
1
1
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TECHIICAL DESCMIPTIOI BAIJTAR! FACILITIEB FOR THE II]BQUE (W:

1 DRt)LISHIJG

1.1. E~aolish existing yard wall as far as bas been indicated en
drawing 1 with 1-1 (length ... a).
1.2. Derlish existing toilet facilities.
1.3. Derlish existiug washing facilities.

2 TOILET FACILITIES FOR TEREE POURPLUSE TOILETS
foundati on
2.1.?. At the place indicated on drawing 1 an excavation kas to be mede
4.8 a long and 2.4 i wide. The depth should be 0.85 m er according to
the instructiona of the RIRDP supervisor.
2.2.?. On the botten of this excavation a reinforced concrete f loer has
to be made, 4.6 m long, 2.2 m wide and 0.1 ii thick. Concrete mlxture:
1:1.5:2.5. Reinforcement: single cross net, diameter steel bars 6 na,
c.t.c iS cm. Cover: 2 cm. Pouring of concrete may not start before
approval of the RIRDP supervisor.
2.3.?. On top of this f loer slab the foundation has to be built for the
walls as indicated en drawing P2. The foundation consists of a double
layer (width: 40 cn,height: 20 cm) of cenent blocks, solid 40*20*20 cm.
Openings should be kapt for the 4” diameter cast iron waste pipes as
indicated en drawing P2.
small yard wall
2.4.?. At the place indicated on drawing 1, a small wall has to be
built with concrete blocks, size 40*20*15 cm, solid. Length of wall 4.4
m. height 1.0 m.
2.5.?. The foundation for this yard wall should consist of a double
layer (width 0.40 m, height 0.20 m) of blocks, solid 40*20*20 cm.
2.6.?. The passage between this wall and the toilet rooms should be
filled with compacted backfill. -

toilet roo~
2.7.P. On top of the foundation the walis have to be built. Outside
walls should consist of cement blocks, solid, dimensions 40*20*20 ct
Separation walls may consist of cement blocks, solid, 40*20*15 cm. in
the top layers an opening should be kept per-toilet room, size 40 * 40
cm, serving as window (ref. drawing P3). The toilet roo~ should have
the same size (1.23 * 1.60 m, internal) and should have a minimal
height of 2.00 m. -

2.8.?. In each toilet room a 4” cast iron pipe should be laid to the
manholes at the backside of the toilets. To each pipe a cast iron
siphon device (‘water seal’) with a squatting plate should be connected
watertightly. Minimum slope of pipes should be 1:40.
2.9.?. Alter installation of the pipes compacted backfili has to be put
on top of the mass concrete f loer slab up to original ground level.
2.10.?. On top of the compacted backf 111, mass concrete fleor slabs for
the toilet rooms and the passage have to be made, thickness: 5 cm.
Concrete mlxture: 1:3:4. The floers of the toilet rooms should slope
towards the squatting hole, the f loer of the passage should slope
towards the rsque yard. -

2.11.?. The floars of the toilet rooms and the passage have to be tyled
with regular (non ceraaic) tyles, size 20 * 20 cm.
2.12.?. At each toilet room a steel door bas to be installed in a
framewerk between the separation walis (ref. drawing P3).
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2.l3.P. On top of the walls a reinferced concrete roof, 4.4 in long, 2.0
in wide and 0.07 in thick has to be made, Concrete mixture 1:1.5:2.5.
Reinfercement should consist of a sinfle cross1net, diameter bars 10
mm, c.t.c. 15 cm. Côver shnuldbe 2 cm. Concréte should be vibrated
properly during and after pouring. The roof should slope slightly~
1 : 100, towards the back side of the building. -

2.14.?. The inside of the toilet rooms should be~plastered with plaster
1:3.5.
2.15.?. The toilet rooms should be painS~ inside with white, water
resistent paint.
vi pen and m~nholes
2.16.?. At the places indicated en drawing 1, trenches 0.4 m wide and
0.6 in deep have to be dug for the 2ipes froa the Itoflets to the pits.
2.17.?. At the place of the manb4ies. excavations have to be made.
Length: 0,9 in, width: 0.9 in, depth should be 0.4 in er according to the
instructions of the sunerviaor. -

2.18.P. The pipes should be glued watertightly i~to regular connections
inside the trench. Minimum slope of pipes 1:40. - - -

2.19.?. At the bottom of the excavatiens fot the manholes, mans
concrete f loer slabs have to be made, 70 cm long, 70 cm width and 6 cm
thick. )tixture mortar: 1:3:4.
2.20.P. Un top of the floor slabs the manholes h&ve to be made by means
of cement blocks, solid, size: 40*20*15 cm. Openfngs should be kept for
the in— and outlet pipes (ref. drawing 6).
2.21.?. The manhole bottons, after installing the pipes, have to be
smeothly, watertightly plastered as such that undersides of pipes equal
topside of plaster. The transit ien from pipes to plaster should be
perfectly smooth.
2.22.?. The manholes should be covered with a concrete slab 70 cm
square, 6cm thick. Concrete mixture: i:l.5:2.5.1n each concrete slab
a steel manhole lid should be installed, diameter 30 cm.

3 &JAIAVAY PITS F002 FLUSU TOILETS 1
3.1.?. At the place indicated by the RIRDP supervisor, two seakaway
pits (“bayara”) have to be dug, diameter 1.5 in, - depth 4.0 in. Minimum
distance between the two pits: 2 meter. -

3.2.P.i. (in oase of United traffic)
Hach pit should be covered with a reinforced concrete slab, 2 m square,
15 cm thick. Reinforcement: single cross net of steel bars, diameter 10
mm, c.t,c, 20 cm. Concrete mixture: 1:1.5:2.5.
3.2.P.2. (in case of no traffic)
Bach pit should be covered with a reinferced concrete slab, 2 in square,
10 cm thick. Reinforcement: single cross net of ~tee1 bars, diameter 6
mm, c.t.c. 15 cm. Concrete mirture: 1:1.5:2.5.
3.3.?. In each concrete slab a manhole lid should be installed,
diameter 50 cm. This lids sheuld be placed just above the inlet pipes.
3.4.?. The pits should be used alternately by blacking one pipe in the
manhole.

4 VASRIJG PAGILITIES
construction -

4.1. At the washing place, along the wall (ref.~ drawing 1), a mass
concrete floor has to be made os groundlevel, . .~ m long~ i.2mwide
and 0.07 in thick (ref. drawing 5). Cdn~-&te &L~: 3± This layer
should have a mininnl slope of U250 towards the otitlet pipe.

1
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4.2. Un top of this ~ss concrete layer, concrete blocks, selid, size
40*20*20 cm have to be fixed in one line, parallel to the yard wall. As
indicated on drawing 5, the blecks sheuld be placed in an a].ternating
‘standing’ and ‘laying’ positien. The ‘standing’ blecks (seats) sheuld
be cevered w’ith a tyle.
4.3. The inside of the yard wall, over the length of the washing place
up to a height of 60 cm; the gutter between the yard wall and the line
of blocks; and the line of blocks itself should be plastered with
rrtar, mirture 1:2.5; thickness of plastering: 1 cm.
4.4. At the lewest part of the washing place, a small pit, diameter 15
cm, depth 5 cm, bas te be made, covered with a metal grate. From this
pit a PYC pipe, diameter 3” should lead te the garden outside the yard
(ref. drawing 1).
wa tersupply
4.5. A metal water tank should be placed en top of the toilets roof,
supported by the eutside and separation walis respectively. Minimum
volume of tank: 1.5 m3. The tank should be cennected te the village
water supply system and provided with an automatically closing valve (a
“ball—vaive”).
4.6. From this tank a galvanized steel pipe, diameter 1.5”, should lead
to the washing place (ref. drawing 1). To this pipe .. taps have te be
connected at a c,t.c. distance of 80 cm.
4.7. From the water tank also a galvanized steel pipe, diameter 0.5”,
should lead to the toilet rooms in each of which a tap sheuld be
installed at a distance of 70 cm from the corner (ref. drawing 3). This
pipe should be fixed properly to the toilet w’alls.
dra 1 ngarden
4.8. The water of the washing place should be led into an infiltration
gutter, 10.0 in long, 0,40 m width and 0.60 a deep. This gutter sheuld
be filled with stones with a diameter of 10 cm. Along the gutter trees
will be planted by the caretaker of the mosque.

5 TARD

5.1. As indicated on drawing 1, a new yard wall has to be built with
solid concrete blocks, size 40*20*20 cm, up to a level of 1.8 m above
ground yard level. Total length of wall: ... t

5.2. The foundation of this yard wall should consist of a double layer
(width 0.40 in, height 0.40 in) of cement blocks, solid, 40*20*20 cm.
5.3. At the place indicated en drawing 1, a steel door ((1.00 * 1.60 in)

should be fixed in the new yard wall. -

5.4. The area created by the new yard wall should be backfilled up to
the level of the ~sque yard~
5.5. The surf ace of the yard should be covered with a sn~oth layer of
mass concrete with a miniaal thickness of 7 cm. Rixture mortar 1:3:4.
The slope of the new f loer inside the yardshould be constructed 60

that the rainwater fiows away from the washing place. In the yard wall
an outlet for this rainwater should be made.
5.6. At the place indicated en drawing 1, steps should be made to
connect the levels of the existing yard and the place with the sanitary
facilities.
5.7. Apart from the inner toilet walls the following walls should also
be plastered with plaster 1:3.5: -



BILL OF QUANTITIES FOR THE !OSQUE OF:

NR DESCRIPTION
-‘t

1 Mass concrete ,n3
2 Back—fili rn3
3 Brickwerk(40*20*20, solid) ,n2
4 Brickworkt4o*20*i5, solid) m2
5 Foundation yard wall(40 cm high.

40 cm wide) in’

6 ?lastering(1:2.5.water resistent) m2
7 ?lastering(l:3.5, not w,r.) m2
8 ?ainting, water resistent - m2
9 Fleor tyles(20*20 cm) ‘fl2

10 Reinforced concrete m3
11 Vooden / steel deors plus frames

(size: 1.80*0.90 in) nr
12 Manhole lids, diameter 50 cm nr
13 Manhole lids, diameter 30 cm nr
14 Flyscreen protected vent pipes

(PVC, diameter 6”, 3 in’) nr
15 SquattLiig plates with ?VC drop

pipes(diameter 4”,SO cm)” nr
16 Squatting plate with CI siphon nr
17 Taps plus connections, 0.5” nr
18 ketal tank with “hall valve”, 1.5m3 nr
19 Metal grate plus pit nr
20 GS pipes, 0.5”, 6m’ nr
21 OS pipes, 1.5”, 6m’ nr
22 Galvanized steel T’s, bends, etc.
23 PVC pipes, 3”, 6m’ ar
24 PVC pipes, 4”, 6m’ nr
25 ?VC T’s, bend.s, etc.
26 Cast iran pipes, 4”, 1 in’ nr
27 Demolishing old structures
28 Ercavation

SUB TOTAL
Unforseen and transport

GRAWD TOTAL

Annex 3

A area oVthe yard (m2)
W = length öf yard wall (meter)

4 + yaçd - - - -

26 + 1.8 W ÷0,3 T
l4+1.-I1M -

supply line
+ 0.2 T
of no 20 + 21

1
1

1000
300
200 1
300

1

0.1? L
20% of no 23 + 24

variable
m3 24+0.3M+0.3L

FRICE LEVEL:
April 1990 1

1
1
1
1

L = lengtb of PVC pipes (meter)
It = number of manholes
T = number of taps wasbing place
3 pour flush toilets, 2 pit’s. washing place.

TJNIT QUAJTITY

0.7 t ~.03 It + 0.0? A

1
1

COST - ~1
(YR)

-1
1~

-1~
1~

UNIT
FRT CE

850
70

170
150

150
75
70
30

200
3300

4.4 +

1,8 It + 1.7 T
50 + 1. ¶J

43
15
2.5 -

3
2
It

3
3+T
1
1
2+
0.3
30%
1

500
700

60
1500

is 0
130
350

1
1

3

200
300

200
500—2000
100—1250

+ 1
7. variable (5-20%).

+
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Annex C

Tildilhrca DESCRIPTIOI SAIITARY FLCLLITIES FOR THE IWJSQUE 0F.

1 DEXILISHIJG

1.1. Derlish existing yard wall as far asha~bee~ indicated en
drawing 1 with 1-1 (length ... nO.
1.2. Den~1ishexisting toilet facilities.
1.3. De~lish existing washing facilities.

2.. ALQUA FEIT! (SEPTIG TAJK) SYSTEMS (3 possibilities).

2. 1 Septic tank with blocks.
2.1.33, At the place indicated. on drawing 1 an excavation bas to be
made, 5.1 m long, 2.7 m wide and 2.0 m deep.
2.2.SB. A reinforced concrete f loer slab for the septic tank bas to be
made 4.9 m long, 2.5 ni wide and 10 cm thick. Concrete nixture:
1:1.5:2.5. Reinforcement should consist of a single cross net, diameter
steel bars 10 mm, c.t.c. 15 cm. Cover should-be 2 cm. Concrete should
be vibrated properly during and after pouring. Pouring of concrete may
not start bef ore approval of the RIRDF supervisor.
2.3.33. On top of this floor slab, along the 4 edges, 1.8 in heigh
walls have te be put up. These walis should be made with concrete
blocks, size 40*20*20 cm, solid. The quality is subject to the approval
of the RIRDP supervisor. 1 - -

2.4.SB. At the place indicated on drawing 3.2.1/3.2.2, a FYC pipe,
diameter 3”, has to be installed at a height of 1.40 m above floor &rab
level, serving as outlet. - -

2.5.33. At the place indicated on drawing 3.2,1/3.2.2, a FVC pipe,
diameter 3”, has te be installed at a height of 1.50 m above f loer slab
level, serving as inlet from the washing place
2.6.33. Onto the inlet and outlet pipes, inside the tank, T-connectiens
should be fixed witb 20 cm straight pipes ~ointing up and 40 cm
straight pipes-pointing down. -

2.7.33. The walls of the septic tank should be plastéred from inside
with cement mortar. Mixture: 1:2.5. Minimal thickness 1.5 cm.

2. II. Reinforced concrete septic taak.
2.1.3E. At the place indicated en drawing lan excavation bas to be
made, 5,1 m long, 2.7 m wide and .... m deep. - — - - - -

2.2.3E. A reinforced concrete floor slab for thelseptic tank has te be
made 4.9 m long, 2.5 in wide and 10 cm thickl Concrete mixture:
1:1.5:2.5. Reinforcement should consist of a single cross net, diameter
steel bars 10 mm, c.t.c. 15 cm. CoVer should bé 2 cm. SImultaneaus with
the floor slab, the first 20 centimeter of the walis (see 2.3.3E) has
te be made. The reinforcement of the floor ~heuld be ertended te a
height of 50 cm into the walls. Concrete should be vibrated properly
during and after pouring. Pouring af concrete may not start bef ore
approval of the RIRDF supervisor.
2.3.SR. On top of this floor slab, along the 4 edges, 1.8 m heigh
walls have to be put up. These wails should. be made of reinforced
concrete, 12 cm thick. Concrete mixture: 1:1.5:2.5. Reinforcement
should consist of a single cross net, diameter bars 10 mm, c.t.c. 10
cm. Cover should be 2 cm from the outside. Reinforcement should be
bended at the corners of the wall over a length of minimum 30 cm.
Pouring of concrete may not start before approval of the RIRDF



1
Annex C

1
1

supervisor. Concrete should be vibrated properly during and after
pour ing.
2.4.3E: see 2.4 33.
2.5.3E: see 2.5 33.
2.6.3E: see 2.6 33.
2.7.3E: not applicable. 1
2.111 Septic tank in old cistern.
2.1.3C. The proper part of the existing old. cistern has to be made
watertight: all gaps and cracks shauld properlybe filled with mortar,
mixture: 1:2.5,
2.2.SC, At the place indicated on drawing 1 with “d—d”, a brickwork
wall has te be built with concrete blocks, size40*20*20, solid, up to
the top level of the cistern wall. -This wall ~has to be connected
properly to the existing cistern wall. =

2.3.SC. At the place indicated on drawing 1 with “&‘, a hole should be
made through the existing cistern wall at a bei~ht of 0.40 m below top
level in order to let through a PVC pipe, dtameter 3”, serving as
outlet. - -

2.4.3C. At the place indicated on drawing 1 with “b”, a hole should be
made through the existing cistern wall at a heigit af 0.30 abelow top
level in order to let through a FYC pipe, diameter 3”, serving as inlet
from the washing place. - - — - -

2.5.SC. The pipes mentioned under 2.3.3C and 2.4l3C should be cenented
in watertightly in the cistern wall. OntQ these pipes, inside the tank,
T-connections shoulcL be fixed with 20 cm straighf pipes pointing up and
50 cm straight pipes pointing down.
2.6.3C. The walls of the septic tank should be plastered from inside
with cement mortar. Mixture: 1:2.5. Minimal thickness 1.5 cm.
2.7.3C. As indicated on drawing 1, the part ofthe old cistern that
will net be used as septic tank should be backf-illed and compacted up
to the new ground yard level.

General far all septic tank syster.
2.8,3. On top of the walls, a reinforced concrete top slab, dimensions
4.4 * 2.0 * 0.10 mshould be made. Mixture of concrete: 1:1.5:2.5.
Reinforcenent: single cross net, diameter steel bars 10 mm, c.t.c. 10
cm. Cover: 2.5 cm. Pouring of concrete may not start before approval of
the RIRDF superviser. Concrete should be vibrated properly during and
after pouring. -

2.9.3. In the reinforced concrete top slab openings should be kept for
3 PVC drop pipes, diameter 4”, 50 cm long (ref. drawing 3,2.1/3.2.2).
This drop pipes should be fixed properly to the reinforcing cross net.
2.10.3. In the reinforced concrete top slab 2 openings should be kept
for the PVC vent pipes, diameter 6”, 3.0 m long, this vent pipes should
be fixed to the reinforcing cross net. The vent pipes should be covered
with a flyscreen (2 mm meshes) and sheuld be painted black.
2.11.3. in the reinforced concrete top slab an opening should be kept
for a manhole lid, diameter 50 cm, placed above the outlet pipe.
2.12.3. In the reinforced concrete top slab an opening should be kept
for a manhole lid, diameter 30 cm, placed above the inlet pipe.
small yard wall -

2.13.3. At the place indicated en drawing 1, a~sma1l wall bas to be
built with concrete blocks, size 40*20*15 cm, soltd. Length of wall 4.4
in, height 1 m. -

1
1
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2.14.3. The foundaticn for this yard wall should consist of a double
layer (width 0.40 m, height 0.20 m) of blocks, solid 40*20*20 cm.
2.15.3. The passage between this wall and the toilet rooms should be
filled with compacted backfill.
toilet rooms
2.16.3. Dii top of the reinforced concrete top slab the walls of the
toilet rooms have to be built. Outside walls éhould consist of cement
blocks, solid, dimensions 40*20*20 cm. Separation wallls may consist
of cement blocks, solid, 40*20*15 cm. In the top layers an opening
should be kept per toilet room, size 40 * 40 cm, serving as window
(ref. drawing 33). The toilet rooms should have the sane size (1.23 *
1.60 m, internal) and should have a munimal height of 2.00 in.

2.17.3. On top of the drop pipes mentioned under 2.9, squatting plates
have to be installed.
2.18.3. The floars of the toilet rooms should slope towarde the
squatting hele and have to be tyled with regular (non ceramic) tyles,
size 20 * 20 cm.
2.19.3. The floor of the passage should also bé tyled and should slope
towards the mosque ynrd.
2.20.3. At each toilet room a steel door bas to be installed in a
framework between the separatien walls (ref. drawing 33).
2.21.3, On top of the walls a reinforced concrete roof, 4.4 m long, 2.0
in wide and 0.07 m thick bas te be made. Concrete mixture: 1:1.5:2.5,
Reinforcenent should consist of a single cross net, diameter bars 10
mm, c.t.c. 15 cm. Cover should be 2 cm. Concrete should be vibrated
properly during and after pouring. The roof sheuld slope slightly,
1:100, towards the back side of the building. -

2.22.3. The unside of the toilet rooms should be plasterëd with plaster
1:3.5. = -

2.23,3, The toilet roome should be painted inside with white, water
resistant paint.
2.24.3. Before putting the system into use, the septic tank bas to be
filled with clean water.

3 SOAXAVAY PITS (2 possibilities).

3. 1 Soakaway in the ground.
3.1.3. At the place indicated by the RIRDP supervisor, a soakaway pit
bas to be dug, diameter 2.0 in, depth 4 in. 3ëe~&Iso Ïirawiffg 3.4.1.
3.2.3. The pit sheuld be covered with a reinfôrced concrete slab. 3 m
square and 0.15 in thick. Reinforcement: single dross netof steel bars,
diameter 10 mm, c.t.c. 10 cm. Concrete mirture: 11:1.5:2.5.
3.3.3. The outlet PVC pipè ftöni the septic tâ±iR should be connected to
the pit at least 50 cm below ground level and a minimum slope of 1:100.
3.4.3, In the concrete top slab of the pit, a manhole lid should be
installed, diameter 50 cm. This manhole lid should be placed just above
the pipe from the septic tank.
3.5.3. Around the manhole lid, a protection agaunst rainwater inf low,
90 cm square, 10 cm high should be made of small concrete blocks (ref,
drawing 3.4.1). -
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1

3.11 Soakaway pit af blocks.

3.1,SP. At the place indicated by the RIRDP supervisor an excavation,
4.8 in long, 2.8 in wide and ... m deep has to be made.
3.2.3?. On top of the bottom of this excavation, walls (6 layers) have
to be put up witli concrete blocks, size 40*20*20cm, solid. Between the
blocks 10 cm wide openings should be kept. The top layer should be made
without openings (ref. drawung 3.4.2).
3.3.3?. The space between the walis and the ground should be backfilled
witb small stones with a diameter between 5 and- 10 cm.
3.4.SP. According to the instructions of the supervisor, the lowest
side of the pit sheuld be miounded up to the level of the concrete top
slab. At the top, the layer of soil should have a minimum thickness of
50 cm and the slope of the new soil surface sbeutd be at most 1:3.
3.5.3?. The pit should be covared with a reinforced. concrete slab, 4.2 -- -

in long, 2.2 in wide and 0.10 in tbT5k.Reunforcemer~t: single cross net of
steel bars, diameter 10 mm, c.t.c. 20 cm. Concret~ mixture: 1:1.5:2,5.
3.6.3?. The outlet G3 pipe from the septic tank sbould be connected to
the pit with a minimum slope of 1:100.
3,7.3?, In the concrete top slab of the pit, a manhole lid should be
installed, diameter 50 cm. This manhole lid should be placed just above
the pipe from the septic tank. -

3.8.3?. Around the manhele lid, a protection against rainwater inf 10w,
90 cm square, 10 cm high should be mad& of smalL concrete blocks (ref.
drawing 3.4.2). -

4 & 5 VASHING FACILJT1ES + YARD: see annex 3, pour—flush toilets.

1
1
1
1
1
1
1
1
1
1
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BILL OF QUANTITIES FOR THTE XOSQUEOF:

L = length of PVC pipes (meter) A = area of the yard (m2)
T = number of tape washing place V = length of yard wall (meter)

Septic tank (bloeks), soakaway (normal),

IJET QUAKTITY UNIT COST
PRICE (YR)

aS 0.07 A 850
aS yard 70
a2 42 + 1.8 170
~ ii 150

xi’ 4.4+V 150
~ 22+i.7T 75
~ 50+1.8V 70
ni2 43 30
~ 15 200
aS 4.5 3300

nr 3 i000
nr 2 300
nr 1 200

nr 2 300

3 500
— 700
3+1’ 60
1 - 1500
i 150
2 ÷supply line 130
0.3 +0.2 T 350

30% 5f no 20 + 21
nr 0.17 L 200

300
20% of no 23 + 24

- - 200
variable 500-2000

m3 43 + 0.3 L 100—1250

SUB TOTAL
Unforseen and transport

GRAID TOTAL

PRICE LEVEL:
April 1990

washing place.

V + 0,3 T

IR DESCEIPTIOK

1 X,ass concrete
2 Back—uh
3 Brickwork(40*20*20, solid)
4 Brickwork(40*20*i5, solid)
5 Foundatian yard wall(40 cm high,

40 cm wide)
6 Plastering(1: 2.5, water resistent)
7 Plastering(1:3.5, not w.r.)
8 Paintung, water resistent
9 Floor tyles(20*20 cm)

10 Reinforced concrete
ii Woaden / steel doors plus frames

(size: 1.80*0,90 xi)

12 Manhole ].ids, diameter 50 cm
13 Nanhole lids, diameter 30 cm
14 Flyscreen protected vent pipes

(PVC, diameter 6”, 3 m’)
15 Squatting plates with PVC drop

pipes(diameter 4”,SO cm)” nr
16 Squatting plate with CI siphon nr
17 Taps plus connectians, 0.5” nr
18 Wetal tank with “ball valve”, l.5m3 nr
19 Metal grate plus pit nr
20 03 pipes, 0.5”, Cm’ nr
21 OS pipes, i.5”, Cm’ nr
22 Galvanized steel T’s, bends, etc.
23 ?VC pipes, 3”, Cm’
24 PVC pipes, 4”, Cm’ nr
25 PVC T’s, bends, etc.
26 Cast iran pipes, 4”, 1 m’ nr
27 Demolishing old structures
28 Excavation

% variable (5-20%).

+

-f



BILL OF QUAYTITIE3 FOR THE XOSQUEOF’

Annex C

1

1
L = length of ?VC pipes (meter)
T = number of taps washing place

Septic tank (reinforced concrete),

A = area af the yard (m2)
V = length of yard wall (meter)

soakaway (normal), washing place.

1

SUB TOTAL
Unforseen and transport

GRAND TOTAL

UINIT QUANTITY

n3 0.07 A
ni3 yard
m2 20 + 1.18
m2 ii

in’ 4.4+W
ni2 l.7T
ni2 so+i:av
m2 43 =

m2 15
xiS 7.0

fl1. 3
nr 2
nr 1 -

nr 2

3

3 +T
1
1 -

2 + supply line
0,3 + 0.2 T
30% of no 20 + 21
0.17 L

20% of no 23 + 24

variable
m3 22+0.3L

% variablel (5-20%):

UNIT COST
PRICE (YR)

850
70

170
150

150
75
70
30

200
3300

1000 1
300
200

300 1
500
700

60
1500

150
130
350

200 1
300

200 1
500—2000
100—1250

?RICE LEVEL:
April 1990

1

1
1
1
1

1

W + 0.3 T

NR DESCRIPTIOJ

1 Mass concrete
2 Back-fill
3 Brickwork(40*20*20, solid)
4 Brickwork(40*20*15, solid)
5 Foundation yard wall(40 cm high,

40 cm wide)
6 ?lasterung(l: 2.5, water resistent)
7 Plastering(1:3.5, not w.r.)
8 Painting, water resistent
9 Fhoor tyles(20*20 cm)

10 Reunforced concrete
11 Vooden / steel doors plus frames

(size: 1.80*0.90 xi)

12 Nanhole lids, diameter 50 cm
13 Manhole hids, diameter 30 cm
i4 Flyscreen protected vent pipes

(PVC, diameter 6”, 3 m’)
15 Squatting plates with PVC drop

pipes(diameter 4”,SO cm)” nr
16 Squatting plate with CI siphon nr
17 Tape plus connections, 0.5” nr
18 Metal tank with “hall valve”, i.5m3 nr
19 Metal grate plus pit n.r
20 GS pipes, 0.5”, Cm’ nr
21 OS pipes, 1.5”, Cm’ nr
22 Galvanized steel T’s, bands, etc.
23 PVC pipes, 3”, Cm’ nr
24 PVC pipee, 4”, 6m’ ar
25 PVC T’s, bende, etc.
26 Cast iron pipes, 4”, i xi’ 111.

27 Demolishung old structures
28 Ercavation

1
1

1
1

+ 1
+
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Annex 0

TECRILCAL DESCRIPTIOI SAJITIRY FACILITIES FOR THE *J&~UEOF:

1 DEJULISRIJG

1. 1. Demohish existing yard wall as far as Thas been indicated on
drawing 1 with 1—1 (length ...

1,2. Derhish existing toilet facihities.
1.3. Demehish existing washing faculities.

2 TOILET FACILITIES 2 POURFLUSE TOILETS
founda tion
2.1.0. At the place indicated on drawing 1 an ercavation has to be made

xi long and 2.4 xi wide. The depth shouhd be 0.65 xi or according to
the instructions of the RIRDP supervisor. -

2.2.0. On the bottom of this excavatian a reinforced concrete f hoor has
to be made, 3.2 xi long, 2.2 m wide and 0.1 m thick. Concrete mirture:
1:1.5:2.5. Reinforcement: single cross net, diameter iteel bars 6 mm,
c.t.c 15 cm. Cover: 2 cm. Pouring of concreCe may n5t start bef ore
approval of the RIRDP supervisor.
2.3.0. On top of this fhoor slabthe foundatidn Mi to be built for the
wahls as indicated on drawing D2. The foundation consists of a double
hayer (width: 40 cm,height: 20 cm) of cement btocks, sohid 40*20*20 cm.
Openings should be kept for the 4” diameter cast iron waste pipes as
indicated os drawing 02.
small yard wall
2.4.0. At the place indicated on drawing 1, a small wall kas to be
built with concrete bhocks, size 40*20*15 cm, ïolid. Length of wall 3.2
m, height lOm. - - -

2.5.0. The foundation for this yard wall shoüld consist of a double
layer (width 0.40 m, height 0.20 mi of bhocks, -solid 40*20*20 cm.
2.6.0. The passage between this wall and the- toilet rooms should be
fihled with compacted backfill. -

toilet rooms -

2.7.0. 0fl top of the foundation the wahls have to bebuilt. Outside
wahls should consist of cement blocka, soIid,~ dfmensions 40*20*20 cm.
In the top hayers an opening should be kept per toilet room, size 40 ;

40 cm, serving as windaw (ref. drawing 03). The toilet rooms should - -~

have the same size (1 23 1’ 1 50 i, lffternaly 6~h1butd have a min imal
height of 2.ofra: - - -

2.8.0. In each toilet room a 4” cast iron pix~e should -be laid to the
manholes at the backside of the toilets. t5 ea’5h pipé a cast iron
siphon device t’ water seal’) with a squatting pTlate shcxuld be connected
watertightly. Minimum slope of pipes should bel:40. --

2.9.0. After instalbation of ±the pipes compacted backfill has to be put
on top of the mass concrete floor slab up to örElginal ground level. - -- -~

2.10.0, On top af the compacted backfihl,maiTs boriEretéfbobr slabs for
the toilet rooms and the passage have to be made, thicLness: 5 cm.
Concrete mixture: 1:3:4. The floors of the toilet rooms should slope
towards the squattung hole, the f hoor of thel passage should slope =

towards the mosque yard. -=

2.hl.D. The floors of the toilet rooms and the =pasiage have to be tyled
with regular (non ceramic) tyles, size 20 * 20 bui, -

2.l2.D. At eacb toilet room a steel door kas to be installed in a
framework between the separation wahls (ref. driwung 03),
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2.13.0. On top af the wabbs a reinforced concretâ roof, 3.0 in long, 2.0
m wide and 0.07 m thick has to be made. Concrete niixture 1:1.5:2.5.
Reinforcement shouhd consist of a single crossnet, du~meter bars 10
mm, c.t.c. 15 cm. Cover should be 2 cm. Conctéte should be vibrated
properly during and after pouring. The roof Should slope shightby,
1 : 100, toward.s the back side of the building. -- --

2.14.0. The inside of the toilet rooms shauld belplastered with plaster
1:3.5. =

2,15.0. The toilet rooms should be painted inside with white, water
resistent paint.

pipes and manhole
2.16.0. At the places indicated on drawing 1, trenches o.~in wide and

0.6 m deep have to be dug for the ~ipe~ fr=om the :totlets to the pits.
2.17.0. At the placa af the manhole an excavation has to be made.

Length: 1.0 in, width: LO za, depth should be 04 mör according to the
instructions af the supervisar. - = = - - -~

2.16.0. The ~ipes shoubd be gluéd watertigbtly iwto regular connections
inside the trench. Minimum slope of pipes 1:40. -

2.19.0. At the bottom of the excavation for ~he manhole, a mass

concrete f hoor shab has to be made, 90 cm bong,~ 90 - cm width and 6 cxi
thick. )tixture mortar: 1:3:4.
2.20. D. On top af the fboor slab the ~u.hole Ma to be mad~by ~ans of
cement bbciéks, sélid, size: 40*20*15 cm. Openft~s ihould be kept for
the in— and outlet pipes (ref. drawing 04). - - - -

2.21.0. The manhole bottom, after instalhing thé pipes, has to be

sunothby, watertlghtby plastered as such that undersides of pipes equal
topside of plaster. The transition from pipes to plaster shauhd be
perfectly smooth. -

2.22.0. The manholes sbould be covered with a çoncrete shab 80 cm -- -

square, 6 cm thick. Concrete mixture: i:l.5:2.5.In~éach concrete slab
a steel manhahe lid should be installed, diameter 30 cm.

3 SOAKAVATPITS POURFLØSU TOILETS 1
3.1.0. At the place indicated by the RIROP supérvisor, two soakaway
pits (“bayara”) have to be dug, diameter 1.5 m, - depth 3.0 m. Minimum
distance between the two pits: 2 meter. -

3.2.0.1. (in oase of limited traffic)
Each pit should be covered with a reinforced concrete slab, 2 m square,
15 cm thick. Reinforcement: single cross net of-steel bars, diameter 10
mxi, c.t.c. 20 cxi. Concrete xiixture: 1:1.5:2.5.
3.2.0.2. (in oase of no trafflc) -

Hach pit should be covered with a reist orced concrete slab, 2 xi square,
iO cm thick. Reinforcement: single cross net of iteel bars, diameter 6
mm, c.t.c. 15 cm. Concrete mixture: 1:1.5:2.5.
3.3,0. In each concrete slab a manhole lid, should be installed,
diameter 50 cm. This lids shauld be placed just above the inlet pipes. 1
3.4.0. The pits should be used alternately by blokking one pipe In the
manhole.

4 & 5 VASHIJO FACILITIES + TARD: see annex B, pour flüsh toilets.

1
1
1
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BILL OF QUAJTITIES FOR TElE XOSQUEOF:

L = length of PVC pipes (meter)
T = nuxiber of taps washing place

A = area of the yard (~)
V = length of yard wall (meter)

2 pour flush tollets, 2 pits, washlng place.

UJIT QUANTITY

aS O.8+0.07A
aS 2+yard
~ 26 + 1.8 V + 0.3 T
~ 6

2’ 4.4+V
m2 2+1.7T
~ 35+1.8V

a2 29
~ 10
aS 2.0

nr 2
nr 2
nr 1

nr -

2
2+T

1

supply line
+ 0.2 T
af no 20 + 21

0. 17 L
20% of no 23 + 24
2
vat iable
19 t 0.3 L

UN IT
PRICE

850
70

170
150

150
75
70
50

200
3300

1000
300
200

300

500
700
60

1500
150
130
350

200
300

200
500—2000
100—1250

COST
(YR)

IR DESCRIPTIOI

1 Nass concrete
2 Back-! iii
3 Brickwork(40*20*20, solid)
4 Brickwork(40*20*15, solid)
5 Poundation yard wall (40 cm high,

40 cm wide)
6 Plastering(1:2.5,water resistent)
7 Plastoring(1:3.5, not w.r.)
8 Paintlng, water reslstent
9 Floor ty].es(20*20 cm)

10 Reinforced concrete
ii Vooden / steel doors plus frames

(slze: 1.80*0.90 xi)
12 Manhole hids, diameter 50 cm
13 Manhole llds, diameter 30 cm
14 Flyscreen protected vent pipes

(PVC, diameter 6”, 3 xi’)
15 Squatting plates wlth PVC drop

pipes(diameter 4”,SO cm)” nr
16 Squatting plate wIth CI siphon nr
17 Tape plus connections, 0.5” nr
18 Metal tank with “ball valve”, i.5m3 nr
19 Metal grate plus pit nr
20 OS pipes, 0.5”, 6m’ nr
21 GB pipes, 1.5”, 6m’ nr
22 Galvanized steel T’s, bends, etc.
23 PVC pipes, 3”, 6m’ nr
24 ?VC pipes, 4”, ôm’ nr
25 PVC T’s, bends, etc.
26 Cast iran pipes, 4”, 1 xi’ nr
27 De~hishing old structures
28 Excavation

SUB TOTAL
Unforseen and transport

GRAND TOTAL

PRICE LEVEL:
April 1990

1
1
1+
0.3
30%

% variable (5-20%).
+
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Annex II

In the name of Allah tne tost merciful and beneficent -

Date -

CONTRACTFOR CONSTRUCTIOff OF TOITJET ALD yk~iFN~ FKCILITIEÈ IN THË
MDSQUEOF VILLAGE,

This contract is between the two parties:
1. The Rada1 Integrated Rural Developnent Project (first party)

2. The contractor (secand party)

According to this contract the above nentioned part ies have agreed to
and are bounded by the following terms of contract:

1) The second party has agreed to construct toilet and wasbing facili—
ties at the mosque of village according to the
specifications and instructions given by the first party represented
by the engineering section.

2) The second party has accepted to do the job with the price agreed
upon.

3) The second party agreed to supply all material~ and equipnent which
should be inspected by the RIRDP before sf~ftiïg the~wörk.

4) The second party should start the work withtn two weeks starting
from the clate -of signing this contract. - - -

5) The work has ti~ be completad by the secon.d party witbin three nnnths
after signing of this contract.

6) The second party will i-èznain résponsible f~iz~ a~period of three
months after completion of the work (as guâianteé periodh

7) The second. party should deposit a bank guar~ntee of 10% of the con—
tract su.n as an execution guar6ntee valM Tc3r a period. of eight --

nrnths to be released after i perfoci of th?ée moxiths after
completion of the work. -

8) The second party wilL pay a fins oUYR 5DU~erdaj ith~ü5~ki~
over due. - -- - --- - - - ---

9) The first party reserves the rlght to stop ~be secon& party in case
works are not done satisfactorily. =

lOThe first party will not be liable ïor any a~cci1~ent dr injury that
mlght occur during the contract period.

li)The first party will not be responaible for ~any finaacial Ihss af
the second party.

12)The first party bas the right to change the iquality of the work when
necessary and according to the instruction df the engineers.



13)lf the second party could not complete the work within the period as
a result of certain acceptable problems beyonci bis -control, he will
be requested to extend the validity of the barik—gparanteefor an
equivalent period of the delay. In such case lie wIll not pay delay
fine, provided that, the first party should be informed in time.

l4.The second party has rio rigjat toaskforany1~ozupensationif the -

work is delayed due to internal dispute or vitlage problems.

l5)The second party should clean the site after dompietion of the work.

J6)Tbe payments will be as~fal1owing: = =

A) YR i30%) after riemolishing the efls~ng structures.
(B) YR (35%) after constnictionoft~tni1etrooins,
NC) YR (35%) ~ffé~±6m~letion of the jiork.

Total: -

Setonu party:
The contractor:

Engineering Section:
Head of section, Adviser of section,

1
Administration and Financial Sebtlc5ri:
Head of section,

1
General Xanager:

1
1
1
1
1
1
1

1
Annex S

30

c,DA.

First party:
The RIRDP:

1
1
1

-1
-~

t



Annex 1’

Ministry of Agriculture

Rada Integrated Runi Development Project
P. 0. Box 816, Sana’a
Yemen Arab Republic

Date:

To: Brother People of village,

After compliments,

We have the pleasure to inforn you that your village is one of the
villages that are recom~nded to have rsque facilities within the
progrn~ of the RIRDP.
The village contribution is about 20% of the total costs of the
project. -

So you are requestedto pay YR 15,OOÖas b~.sic contribution on our
account no in the Yenen Bank for Reconstruction and Development.
The validity of this letter of intent is 2 zwnths from the date of
signing. -

We expect your full and quick cooperation and without receiving the
contribution your village will be exeluded from the progran.

Note: priority will be given to villages that pay first.

Thanks,

Head of Section Engineering Advisor of Section Engineering

Teamleader Technical Assistance Unit

Head of Section Finance and Administration

General Manager of the RIRDP



VILLAGES WITH SANITARY FACILITIES AT THE NDSQUE
DATE: 900501, Aart van der Horst

Year Kr Village name Regio

Annex G

1
1

1985 1 Jubayr

1990
1990
1990

43 An Nubbah
44 Safiah
45 Khalagah

Sabah

Qaifah (Natar)Pour
Qaifah (Anad) Pour
kr Riashiyah Pour

Pour f]ushwith 2 pits 33, 710

2 pits 83, 104
2 pits 65, 351
1 pit 73, 622
Total: VR 2, 940,810

(*): costs according to the cost estimate + additional work,
the real costs were difficult to retrieve, but the difference
is at rst 5-10%.

System
Total
costs

(no (t)

1986 2 Al Khabar 1 Al Arsh Pour flushwith 1 pit 18,800
1986 3 Al Hajar Sabah Aqua privy 35, 860
1986 4 Al Khilaw Qaifah Aqua privy 50, 000
1986 5 Assara Qaifah Aqua privy 53, 555
1986 6 Ilteifa 1 Al Arsh Aqua privy 41,716
1986 7 Majlain Sabah Aqua privy inold cistern 57,798
1986 8 Uteifa 2 Al Arsh Aqua privy 63,905
1986 9 Bait Al Kajrab Al Arsh Aqua privy 63,395

1987 10 Xaswarah - - Sabah Pour flushlwith septic tank 66,552
1987 11 Furghan Sabah Aqua privy in old cistern 74,970
1987 12 Hawat Sabah Aqua privy in old cistern 83,699
1987 13 Al Qauz Qaifah Aqua privy 50, 177
1987 14 Al Lahbi Qaifah Aqua privy in old cistern 77, 968
1987 15 Yahmum Ar Riashiyah Pour flush with 1 pit 56, 029
1987 16 Biut As Salama Ar Riashiyah Aqua privy 80,614
1987 17 Hanakah Al Masu’d Qaifah Aqua privy 93,068
1987 18 Xawr 1 Al Arsh Aqua privy 58, 626
1987 19 Al Qabl Sabah Aqua privy in old cistern 61,523
1987 20 Al Asha Qaifah Aqua privy 77, 105
1987 21 Surmal Shad.adi Al Arsh Aqua privy in old cistern 57,299
1987 22 Aug&tah Ar Riashiyah Aqua privy 69,251
1987 23 Azzan Al Arsb Aqua privy in old cistern 73, 464
1987 24 Hawat 2 Sabah Pour flush with 1 pit 16,052
1987 25 At Tahlah Ar Riashiyah Pour flu.sh with 2 pits 57,668

1988 26 Al Qadry Qaifah Pour flush with 2 pits 70, 200
1988 27 Ash Sharaf Sabah Pour flush witb 2 pits 64,297
1985 28 Al Goraishia Qaifah Pour flusli witb 1 pit 74, 012
1988 29 Baqarat Qaifah Pour flusli with 2 pits 64,321
1988 30 1(awr 2 Al Arsh Pour flush with 2 pits 61,485
1958 31 Safi Al Ma Qaifah Pour flush with 2 pits 62,266
1988 32 Mallab Al Arsh Pour flush ~ith 1 pit 31,894
1988 33 Al Haara Qaifah Pour flush with 2 pits 72,236
1988 34 Sarar Al Jisia Qaifah Pour flush with 2 pits 72, 195

1989 35 Al Khabar 2 Al Arsh Pour flush with 2 pits 79,867
1989 36 Sudan Al Arsh Pour flush with 2 pits 74,547
1989 37 Hajd Al Majl Wadi Tha Pour flush with 2 pits 92,683
1989 38 Jughala Wadi Tha Pour flush with 2 pits 79,652
1989 39 Habban Qaifah Pour flu.sk with 2 pits 91,592
1989 40 Bait Haddash Sabah Pour flush with 2 pits 67,331
1989
1989

41
42

Qarn Qasad
Ad Darb

Babab
Ar Riashiyah

Pour
Pour

flusli with 2 pits
flush with septic tank

106, 994
80, 357

flush with
flush with
flush with

1
1



Annex G

VILLAGES WITH SARETARYFACILITIES AT THE ~SOUE1~CDJT~1D

2
3
4
5
6
7
8
9

10
ii
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Senarate
drainage

feet washing
shower basin water

9 no no no excavated pits pit

excavated pit
pit wtth blocks
excavated pit
garden
excavated pit
pit with blocks
excavated pit
excavated pit
excavated pit
excav&ted pit
excavated pit
exoavated pit
pit with blocks
excavated pit
excavated pit
excav~ted pits

septic tank
septic tank
septic tank
septic tank
septic tank
soakaway pit
septic tank
septic tank
septic tank
septic tank
septic tank
septic tank
soakaway pit
septic tank
excavated pit
soakaway pit

3 6 no
3 8 no
4 12 no
3 9 yes
3 9 no
3 9 no
3 8 no
6 13 no
3 11 no
3 9 no
4 11 no
3 11 no
3 10 yes
4 12 no
3 8 no
2 6 no

3 12 no no yes ercavated pits
3 11 no no yes excavatedipits
3 10 T yes excavated pit

Mr Joof
village toilets taps

1

final disposal

3

4
3
3
3
4
3
4
4

Drainage
washing water

8 yes
9 no
9 no
9 no
9 no
9 no

12 no
12 no

excavated pit
garden
excavated pit
excavated pit
excavated pit
excavated pit
excavated pit
excavated pit

pit
septic
septic
septic
septic
septic
sept ic
septic

tank
tank
tank
tank
tank
tank
tank

no
no
no
yes
yes
yes
yes
ye s

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

no
no
no
no
no
no
no
no

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

yes
yes
yes
yes
yes
yes

no
no
no

yes
yes
yes

no
yes
yes
yes
yes

26
27
28
29
30
31
32
33
34

35
36
37
38
39
40
41
42

43
44
45

3 11 no no
3 12 no yes
4 12 no no
5 15 no no
3 11 no yes
3 10 no no
6 9 no no
3 14 no no
3 12 no no

5 12 no no
3 10 nô no
4 10 no no
3 10 no no
3 9 yes no
3 7 no no
6 13 no no
3 10 no no

garden
garden

aarden
garden
garden
garden
soakaway
soakaway
soakawav

excavated pits
exc~v&ted pits
old shallow well
excavated pits
excavaked pits
excava~ted pits
existing pit
excavated pits
excavated pits --

excavatëd pits -

excavated pits
excav4ed pits
excavated pits
exd&~kted pits
excavated pits
ercavatecipits
ekca~Med ~it -

p1t
pit
pit

garden
garden
garden
soakaway pit
garden
trees
garden
gârden

garden
garden
garden



Annex 11 1

Village na~

1fl yam
Al Ganha
Zarar
Sharlef Al .Jauf
Rubat
Al Haida
Al Sharba
Rahban
Hate
Al Dhaharia
Ghawlays Sayanum
Al Basir
Al Lijuw
Al Luma’an (2)
Al Xaghraba
Al Luma’an
Al Qadry
Ash Sharaf
Nughala
Dhikallb Al Asfal
Al Goraishia
Shurm Ash Shadady
Al Gerar
Sara’ Ghunam
Jayf Al I{oinaydy
Al Gharagh
Ghawlays
Nesku fa
Bani Ziad
Al Fuqa
Bayt Al Oashy
Al Kharbh
Al Zuan
Al Ganak
Abi
Baida Sabah
Dhikallb Al Ala
Quradha
Qariah As Sawda
Kim bra n
Mailah Gadar
Al Khabar2)
Mawr 2
Al Hanira
Hajd Al Majl
Baqarat
Sarar Al Jisni
Bayt Haddash
Sudan

Regio

Rada
Sabah

Rada
Qaifah
Ar Riashiyah
Qa1f ah
Al Arsh
Al Arsh
Rada
Sabah
Wadi Ina
Qa1 fah
Qaifah
Wadi Dia
Qa1f ah
Qa1f ah
Al Arsh
Al Arsli
Rade
Sabah
Qaifah
Al Arsh
Al Arsh
Ar Riashiyah
QaiiaJi
Sibah~
Sabah
Sabah
Qa1±ah
Ar Riashiyah
Wadi Tha
Qaifah
Rada
Rade
Al Arsh
Wadi Tha
Wadi Tha
Qaif ah
Qaif ah
Sabah
Al Arsh

8709
8709
8709
8709
8709
8709
BV09
8802
8802
880Z
5802
8802
8802

8802
8802

- SR02

Reniarks

people not cooperative
part of Rada’ town
no water supply yet
people not cooperative

near 2 other ~sques
near 2 other mosques
no watersupply

reojiested again
— 7

— —

VILLAGES WRICH REQUESTEDFORSANITAfl FACÎLIÎIESKtr 1tftEK0~UE
DATE: 900501, kan van der ffoi-st -

Date
letter

Date of
request intent

- II
1

~Coûtri-
butlon

Dbi Kalm
Rada
Rada
As Sawadiyah
Hate
As Sawadiyah

1
1

--1
1

-1
1

no watersupply
no watersupply
second request

-- ‘7

Interested
second request

no no interest
no requested again
is, poo implemented
15, 900 implemented
i5,DOQT impliniented
io,too con±ribution too low
i57ÖoC im~Ièn~iiied
no already one nio~ue
no~ T
no . -

no:
n6 T
no
no
no~ T
no T -

no
—---4
no:

870117
870711
870901
870917
880224
880S30
880901
881001
881101
881201
891123
900203
900317
900404
861118
870119
860601 -

861224 -

860720
860726
870308
86i113~
370317
860512 --

86 1124
861125
861126
861202
570108
570216
870226
870228
8703t’T ~Ø2~
870310~~88Ö2 -

860112 - 6~Ö2 -

~870~I~2 -

860823 ~~&d02T
860915~ ff802~
86l02Çj - 8802
870fl? ! ~S802 -

870223 ~5~02
861118 -

- 8?020L - B8D2~
=870104 8ff02

860720 8802
870Z26 -! 8802 -

870324 ~ff8or
870125 8ff02
880408 ! 8811

ati nQ~ee!~anymore~
no - T -

no~ T

2 iiE~ atersu~p1iT
no: ~? =

no T

~ - -

~~-; T - --
iiïtnr Inipremented =

i5,17OO~iipte~~eA
tSÇ5oo~ ~
15~00 tmptemented
15J100 i~preni~nted
j5, doe inipT~i~nted
1sToto A sprei~n~ea -

15,0~00~ Imptemented
15, 000 impFemented

:S4

--1
1
1



Annex 11

V:L.LAGES ~HICH REQUESTEDFOR SANITARY FACLLTLES AT THE XOSQUE
DATE. 900501. Aart van der Hor~t

Da te
letter

Village name Regio Date
request

of
mntent

Contri—
butlon

Re~arks

~80405
Qaifah 880828
Ar Riasbiyah 881101
Ar Riashiyah 890401
Qaifah 870604
Wadi Tha 870620
Ar Riashlyah 880109
Rada 880320
Sabah 860803
Qaif ah 880109
Qaifah
Lx- Riashiyah 880123
Wadi L~d 880524
Qaifah 891126

5906
- 8908

8908
8908
8908
8908
8908
8908
8908
8908
8908
8908
8908
9001

no
~

no
no
no
no
no
no
15, 000
15, 000
15,000
15, 000
15,000
15,000

?

abandonedwatersupply

people interested
people not cooperative
?
private watersupply
people interested
iiip1e~nted
implemented
inple~nted
iMp1e~nted
1mp1e~ented
planned

Ai Zaher
Ar Rawq
Al Kawlali
Ishaq

Sh i hat
Ho~ida
Qarn 1(adar
Balt Ettekh
Qarn Qasad
Haban
An tubah (Mat&r)
Ad Darb
As Saflah
Khubza
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Annex K

Coaparison of the costs of three different syster for a standard rsque

L = leagth of PVC pipes = 12 meter
T = taps washing place = 10
X nuiber of rnholes = 3
Backfill yard = YR 0
Supply line 6 meters

FRICE LEVEL: April 1990

A = area of the yard = 50 m2
W = length of yard wall = 30 meter
Frice for excavation = YR 200/m3
Derlishing = YR 1500

(t): 1 = 3 pour flush toilets, 2 pits, washing place
2 septic tank (blocks), soakaway (norLal), washing place
3 = septic tank (reinforced concrete), soakaway (normal), washing place

IR DESGRIPTION UJIT UJIT Gast (YR) (t)
PRICE system 1 system 2 system 3

1 Xass concrete aS 850 3825 2975 2975
2Back—fill aS 70 280 0 0
3 Brickwork(40*20t20, solid) a2 170 14450 10830 13090
4 Brickwork(40*20*15, solid) a2 150 2700 1050 1850
5 Poundation yard wall(40 cm high,

40 cm wide) ii’ 150 5250 5250 5250
8 Plastering(1:2.5,water resistent) 75 1725 2925 1275
7 Plastering(i:3.5, not w.r.) 70 7280 7280 7280
8 Painting, water resistent 30 1290 1290 1290
9 Floor tyles(20*20 cm) 200 3000 3000 3000

10 Reinforced. concrete aS 3300 8250 14850 23100
11 Vooden / steel doors plus frames

(size: 1.80*0.90 a) nr 1000 3000 aooo 3000
12 Kanhole lids, diameter 50 cm nr 300 800 800 600
13 Xanhole lids, diameter 30 cm nr 200 600 200 200
14 Flyscreen protected vent pipes

(PVC, diameter 6”, 3 t) nr 300 0 800 600
15 Squatting plates with PVC drop

pipes(diaaeter 4”,SO cm)” nr 500 0 1500 1500
16 Squatting plate with CI siphon nr 700 2100 0 0
17 Tape plus connections, 0.5” nr - 60 780 780 780
18 Metal tank with “bail valve”, 1.5m3 nr - 1500 1500 1500 1500
19 Metal grate plus pit nr 150 150 150 150
20 GS pipes, 0.5”, Om’ - nr 130 390 390 390
21 GS pipes, 1.5”, 6W nr 350 1050 1050 1050
22 Galvanized steel T’s, bends, etc, 432 432 432
23 FVC pipes, 3”, Cm’ nr 200 200 400 400
24 ?VC pipes, 4”, 6m’ nr 300 600 0 0
25 FVC T’s, bende, etc. 160 80 80
26 Gast iron pipes, 4”, 1 m’ nr 200 600 0 0
27 Denr,lishing old structures 500—2000 1500 1500 1500
28 Excavation m3 100—1250 5800 9400 5200

+ + +
SUB TOTAL 67512 77632 76292

Unforseen and transport 6751 7763 7629
+ + +_____

GRiND TOTAL 74263 83395 83921





t

t

~1i’

~ t
II’

t t
S t
1

Iy(
t.

•‘

~JI

ra~

— /

t

1•

is

+

4.

t 0
t 1

t 4
t t4’

‘-—41

-~— 4.—
1_t

+
/

4.
r

+

t
t

‘5

t
t

4
t
t 4
t

t 4
‘5

‘t 1•

‘t ..‘t +
t’ t
t, ‘t t

/5 ~
.5. 1

//
/

t.
1

(
/

/
(

/

/

1

YEPI(N A~A6 4f tJ4L1C

•‘

/4’ ~ ~
0’ ) ~ : ~:, •~

S

*

‘t’
“5

4

‘5”

/ ~/
/

t. /
1 ~

/
/ Ik

1
1~.-~’~

11

—IS’
IS

t
‘5.

— —
‘5.

‘S
S’

•1~

It_t —

‘5 ‘S

t 11 1

‘ t —~ t4-

t t t

4. 4 /~t t4. /t 1

t ,.~ 1 t t 1
4. t /

/• F1 t. / 11 —— ‘5

‘5

t t‘5.

1”

/
— — — — —

, ‘5
t. ‘t

/ t t
t t

t

— — — — — —
‘5

4.

S’
‘5

1’
t

1
t

/

“~1
IS’

+
1

/

“t

S.

‘S

4.

1
$

/

/

I•5~
S—

‘S

t S-...

1
S’

~pIsIh rO.iu~

t.

t
t S’ t

‘S .~ 4 S- t

1 t
‘S

S.

I’O 3~(US ~ ‘S~t ~‘~__~714’ ~,
‘S fx

- ‘5 /

S’

+—+— iôuuiutsey oÇPr~~e/âi~ci
— -— — ~ oÇ LCC..D

‘5.

/

)c% _~

ALBAYDÂ F~OVINCE

>4

ViUages wifh sanitary facilities af mosques,numbers are referring to annex G
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