R |

3 2 3.0

90 MA

laco

Yemen Arab Republic / Kingdom of the Netherlands

Rada’ Integrated Rural
Development Project

LIBRARY

INTERNATIONAL REFERENCE CENTRE
FOR COMMUNITY WATER SUPPLY. ANQ
SANITATION (IRC)

323.0-90MA-7711






Republic of Yemen
Ministry of Agriculture
and Water Resources

Kingdam of the Netherlands

Ministry of Foreign Affairs

Development Cooperation
(Asia) Department

RADA INTEGRATED RURAL DEVELOPMENT PROJECT

MANUAL.
FOR THE

IMPLEMENTATION
OF SANITARY FACILITIES

AT MOSQRUES

Technical note 37

Aart M. van der Horst
Sanitary engineer RIRDP Rada

May 1990

4.08.046

ILACO

(RS
AR B LI S L

LIBRARY, INTETNATIZN AL ROErnEN TR

<ol

8 ' . Vi oy

PO. 2ox L21%0, 2509 AD The Hagus
Tel, (070) 814311 ext. 141/142

{ﬁl/:ml

-
[

Arnhem, The Netherlands







CONTENTS
Page

1. INTRODUCTIOR 1

2. PROGRAMME IF GEKERAL
2.1 Existing situation
2.2 Alms of the programme
2.3 Deslign criteria

WWwiN

3 ACTIVITIES
3.1 Toillet rooms
3.2 Vastewater treatment and disposal
3.2.1 Pour-flush system
3.2.2 Aqua-privy system
.3 VWashing place
4 General improvements

O U A p

¥PLEMENTATION PROCEDURES
Selection of villages
Survey

Design and tendering
Construction

Time schedule

I
4
4
4,
4
4
4 Costs

O U e WD
© © O e 3]

5. MAINTENANCE 10

6. REFERENCES 11

ANNEXES

Technical specifications septic tanks and pits.

Technical description for 3 pour flush toilets.

Technical description aqua-privy systems. -

Technical description for 2 pour flush tallets.

Standard contract.

Letter of intent.

Villages with sanitary facilities at the masque.

Villages which requested for sanitary facilitiles at the masque.
Example of survey paper.

Examples of ground plans. B

Comparison of the cost of 3 different systems for a standard mosque.
Map with locations of villages with sanitary facilities.

RO AEHY oW






1 INTRODUCTION -

In 1983 the RIRDP made an inquiry into the sanitation situation in the
Al Bayda Province. From a villages survey in the province it appeared
that over 90% of the people considered the exlsting sanitation systems
unhealthy and there was a general interest in improvement of the
existing sanitation systems (ref.1l).

In March 1984 the RIRDP decided to start with the implementation of
four types of sanitation pilot projects. The objectives of these pilot
projects were to demonstrate 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 scheme. This
means the construction of tollets, a washing place and a system for the
treatment and final disposal of the wastewater.

The start was rather difficult and the first projects were implemented
withaut any village contribution 1in order to have at least some
examples. After a period of one year the programme became very popular,
which was demonstrated by tke big number of requests for new projects,.
[t was not always clear whether these requests were initiated by the
\village or by a contractor who wanted to have a job.

In 1987 the procedures were changed and from 1988 on the RIRDP
implemented a maximum of 8 projects per year with a gtandard village
contribution of YR 15,000 per project. As the average construction
costs are YR 75,000 per project, this means 20% of the total costs.
The list with village requests for sanitary facllities at mosques
(annex H) shows that 40% of <the villages which submitted a request,
actually paid the contribution and got a project. The other villages
are not interested anymore or have other priorities.

May 1990, 45 praojects with 156 tollets 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 63,000 per project or YR 18,000 per toilet including
the costs af the washing place and an improvement of the yard. The
costs of the new projects are in general higher due to increased prices
0of the building materials. Details about the facilities implemented so
far are given in annex G.

This report is based on five years experience and gives an averview of
the existing knowledge. The first part of +this report gives general
information about the programme, the activities and the implementation
procedures, while the second part (annexes) deals with the technical
and financial detalls.
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2 PROGRAMNE [N GENERAL .

2.1 Existing situation. -

NAL A~
In Yemen the mosque has a central place in the community. The peop
are gathering there five times a day for praying and for other social
events like weddings and funerals. In general people want to contribute
to a prosperous maosque by means of money, land, labour or good
behaviour.
The islam prescribes that before praying everyone has to clean face,
hands, arms and feet. Most mosques have a special place for ritual
washing and a systenm for the supply of water. In many villages in Al
Bayda province o0ld mosques bhave cisterns for the collection and
storage of rainwater. Other old mosques have ingenious systems for the
supply of clean water from springs or shallow wells. ¥ith the

introduction of drilled deep boreboles and the subsequent dramatic fall
of the groundwater table many of these svs%éis grej qog:zgggzgonéng
anymore. In most cases, the small quantity of wastewater {rom e

washing places was disposed in a garden with some fig or grape trees.

The more important mosgues usually also have toilet rooms. In the past
it wused to be a row of four or five dry (baladih) toilets in which the
solid and liquid waste were separated. The solid waste was collected in
2 composting room and used as fertilizer on the lapd. The liquid waste
was brought outside, where it evaporated or infiltrated. These tolilets
are not liked anymore because they cause nuisance like smells and fly

breeding. MNoreover., the compost is not safe ricultural use due
to the fact that it contains fresh faecal material amnd with that
pathogens.

Nowadays many mosques have a row of five or six small 'washing rooms’
with a gutter in the floor for uripation, The . walls of these ’'rooms’
are in general 1.40 m high and there are no roofs neither doors.
Although it is forbidden to defaecate 1in these rcooms, some people do
so. The water for the washing should be brought with a bucket or is
scooped out from a water basin inside each room. The wastewater of
these 'toilets' is disposed tc a place outside the mosque yard.

From a hyglenic point of view the fallowing elements of the existing
sanitary facilitles need special attention: )

1. Toilets. The old baladih toilets are not maintained anymore, but in
many cases thev are not replaced by other toilets and the people with
big need bhave to use them. -

2. VWashing places. The water basins inside the ’'washing rooms' are
often dirtvy and are a breeding place for mosquitos.

3. VWastewater disposal. The wastewater flows to a place just outside
the yard. This is often near the houses or 1in the street and it is
necessary to treat the wastewater in a proper way.

4. The o0ld cisterns. They are often not used anymore and are almost
empty with a dirty mixture of water, mud, algae and refuse at the
bottom. These places are dangerous because it are good breeding places
for malaria mosquitos.
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2.2 Afms of the programme. . o -

In order to remediate the above mentioned undesirable situations., the
RIRDP has a programme for the construction of sanitary facilities at
mosques.

This programme has some clear objectives like improvement of the mosque
surroundings and the construction of public toilets for men.

Moreover there is a big impact on all sanitation activities of the

9 RIRDP. The programme creates awareness among the people about the

health hazards of wastewater 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 programme is the demonstration of tollet

building and a2 spinn-off effect on household level. It is difficult to

asses 1f this objective has heen achieved, but 2 similar mosque tollet
programme of +the Support Rural Vater Supply Department Project Dhamar

(BBWSD) resulted in the construction of 45 private latrines in Bani

Muwallad. The effects in the area of the RIRDP are smaller but

certainly existing.

Another important result of the activity is +that mosques with good
asanitary facilities get a central position in a village or a cluster of
'villages. This results almost always in improved relations and better
%understanding between the people of the villages or parts of a village.
4

2.3. Design criteria,.

The sanitary facilities at mosques include toilet rooms, washing places
and pits and septic tanks for the treatment and disposal of the

wastewater. These systems are discussed extensively in reference 4.
For

annex A) the following design criteria have been used:

1

Fe

Tw

"

the calculations of the sizes of the plts and septicffgnks (see

ESTIMATED INFILTRATION VELOCITY IN THE SCIL

Sewage in pit: 20 liter/m2/day.

Effluent from septic tank: 50 liters/m2/day.

INTERVAL BETWEEN DESLUDGING OPERATIONS SEPTIC TANK = 5 years.
NUMBER OF YEARS OF CONTINUOUS PIT USE = 5 years.

NUMBER OF PERSOFS USING THE SANITARY FACILITIES = 50 / day
VASTEVATER FLOV PER CAPITA PER DAY

From washing place: 15 liter. .

From toilet: 5 liter.

SLUDGE ACCUMULATICN PER CAPITA PER YEAR = 15 liter.

HYDRAULIC RETENTION TIME SEPTIC TANK = 5 days.
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3 ACTIVITIES ‘ e

3.1 Tollet raooms.

The standard design includes 3 toilet rooms with internal dimensions oi
1.60 ¥ 1.23 meter and a height of 2.00 meter. The walls are made of
concrete blocks and are plastered and painted from inside. Each tollet
has a windaow (40%¥40 cm), a steel door with bolts from in- and outside,
a concrete floor with tyles, a ceramic squatting plate and a tap for
filling the bucket for flushing and for perscnal cleansing after using
the toilets. The water is supplied from a metal water tank (1.5 m¥) on
the tollet roof which i1s connected to the village water supply system.
The roofs of the tollets are made of reinforced concrete. The first
projects had rocfs of plywaod 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 tolilet rooms.

3.2 VWastewater treatment and disposal.

Two different systems for the treatment and disposal of the wastewater
can be distinguished: a pour-flush system (paragraph 3.2.1> and an
aqua-privy system (paragraph 3.2.2).

3.2.1 Pour-flush systen.

Technical descriprions of this svstem are given 1n annex B anc D.
The pour-flush toilets have squatting plates with a shallow water seal
below which are flushed manually with 2 liter water from a bucket. The
water seals, U-shaped pipes filled with 15-25 mm of water, prevent the
passage of flies and odours. The wastewater is transported through a
pipe to a pit outside the mosque yard. The salid wastes (sludge) settle
on the bottom of the pit, where bacteria digest 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 based upon the volume needed
for the storage of sludge and the surface needed for the infiltration
of the liaquids.
The Standard de:ign includes twa pits far Altergntln; use for a period
ot & years. ~~At the NOmEnt that the first DIt Is full. the pipe o0 The
! second one will be opened. The contents of ‘the first pit have them 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 system of
alternating pit use has been demonstrated ajd promoted. At the moment
—b |the people are very hesitant towards thiS aHd the expectation is that

‘the people prefer to dig a new pit instead of emptying the first one.

Theése pour—flush tuilets are preferable above the below described
aqua-privy system because the people like the system, it is easy to

maintain and it can be copled at private houses.

 —————————

page 4



3.2.2 Agua-privy system.

See annex C for a technical description of this system.
An aqua-privy system means that the tollets are built on top of a
septic tank. This can be either a newly bullt septic tank or an old
cistern modified to a septic tank. The squatting plates in the toilets
have vertical drop-pipes, extending scme 100 mm below the liquid level
in the septic tank, thus forming a water seal.
In the septic tank the solids settle on the bottom where they are
digested anaerobically. On the surface of the water, a layer of scum is
formed, After a retention time of five days the water is discharged to
a soakaway outside the mosque yard. In most cases it is possible to
excavate a soakaway, in special cases {(rocky underground)> 1t will be
necessary to construct a superficial infiltratiom pit with blocks. See
annex C for details.
Although digestion of the settled solids is reasnnably effective, some
\\ibsludge accumulates and the septic tank should be_degludged gnce every S
years. Also the wastewater from the washing place 1is brought to the
septic tank in order to maintaln the water seals below the squatting
plates. -
This aqua-privy system has been used 1n the first projects, but it
appeared that there are important disadvantages:
“~a- the people dorn't like to have a tank with wastewater near the mosque;
- maintenance of the water seal, necessary to prevent nuisance af mos-
quitos and smells, 1s difficult because a low inflaw or a leak in the
tank causes the water level to fall;
- the system 1s difficult to apply at individual houses and will not
have any spin-off effect for better private toilets;
- the system is more expensive than the pour-flush system;
TS- the septic tamnk should be desludged. This will give problems because
in many cases the mosque can not be reached by a vacuumtanker.

Despite above disadvantages, an aqua-privy system will be the only
possible sclution in cases where it 1s not possible to dig pits due to
the impermeable rocky underground or lack of space. Another situation
in which an agua-privy system should be preferred is when the distance

a) 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

¢ | the amount of water used for flushing is low. The aqua-privy tank 1s
then necessary to catch the +troublesome solids in order to avoid
blockage of the sewers.

3.3 Vashing place.

The design always includes a washing place for hands, feet and faces.
This means a row of 6-14 taps attached to the wall with a gutter for
the collection of the wastewater belaow it. A row of 'standing’ concrete
blocks 1in front of the taps is used for sitting. Vhen the toilets have
a pour—flush system the wastewater of the washing place is in general
disposed 1n a draingarden with trees. In situations with an aqua-privy
system, the wastewater of the washing place is brought +to the septic
tank ip order to maintain the waterseal under the squatting plates.
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In the first projects a feet wash basin was coastructed <for washing
feet after leaving the 'dirty' part of the meSaue yard with toilats and
washing place. The idea was based upon 2xamples of sanitary facilities
at mosques in Saudi Arabia. In Yemen tzese feet washing basins don't
function well because the s-agnant water 1s always dirty due to dust
blown in by the wind and tae lack of maintenance. Moreover the people
prefer to clean their feet with streaming water of the washing place.

3.4 General improvements.

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

\Bass concrete on the surface. The costs of these improvements are

approximately 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 blg mosques it is necessary to deviate
from this rule.
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4. IMPLEMENTATION PROCEDURES S -

4.1 Saelection of villages.

The implementation starts with a request from the representative of the
village to the RIRDP. After approval by the General Nanager 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 requirement for implementation;

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 mosques with a centre function have
priority. Villages which have already improved facilities at a mos-
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 informs

the BEngineering Section in writing and the survey can be carried out by
the Subsection Sanitation.

4.2 Survey. .

The survey is carried out in consultation with the village represen-

tative. The procedure is as follows:

1. General inspection of the existing situation.

2. Investigation of the water supply system of the mosque.

3. Selection of the place for the soakaway pits. This 1s in gemeral the
most difficult step. Points of attention are:

-~ the nature of the underground; i

- the distance to the mosque: for pour-flush toilets the pits should
be preferably not more than 15 meters away:

- the distance to watersources, houses, etc:

- the ownership of the land. In many cases the mosque has its.awn
land, while in other places the landowner 1s wiiling to give up
land for the mosque;

- the need for lining of the pits (in cases with loose sand).

\| A1l possible sites for soakaway pits should be visited. This has
also the purpose to reveal problems about ownership of the land.
4. Selection of system. An aqua-privy system is only advisable in case:

- the excavation of soakaway pits within a distance 40 meters from
the mosque is ilmpossible;

- 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 lacation of the toilets and the washing
place. The following polnts are important:
- ask the people which place they have in mind;
— a location cluse to the pits is preferable;
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1] - places north of the mosque {(direction of Mecca) and directly

=y -

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

-+ y = the entrance door to the mosque yard should be close to the faci-

lities so that the people can clean themselves before entering the
clean part of the yard;

-;“— corners where dust can accumulate should be avoided as much as

l

possible,

6. Measuring the existing situation with the location of the maosque,
the existing facilities and the yard wall. The walls of the mosque
could be taken as reference lines. In cases of limited available
space 1t i1s good to measure the maximum area which can be used.
The levels of the yard and the amount of backfill should be deter-
nined.

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

8. Examine which ltems are available (blocks, watertank etc.).

Annex | gives an example of the informatiom collected during the

survey.

4.3 Design and tendering.

The designs are standardised and it is only necessary to make a ground
plan (drawing 1) of which examples 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 situation.

The completed design with +technical specifications and bill of
quantities (no cost estimate!) should be translated. After this the
tender procedure can start. Theé  Head of the Engineering Section
requests approval of the General Manager for tendering. After approval,
the tender is announced and the contractors can collect the tender
documents at a charge from the Head of Section Finance/Administration.
The tender period is in general three weeks after which the envelopes
are opened and the bids analysed. The contractor with a reasonable
price and some experience is preferable. After approval of the tender
analysls, the contract (see annex E) is signed..

The tender procedure is comparable with +the procedure for watersupply
schemes and more information is available in reference 3.

4.4 Copnstruction. ‘ . . _ — e -

The construction can start after signing of jhg;pogﬁractfand,a vislt ta

the site together with +the contractor. During thkis visit special

attention should be given to the levels of the toilet foundation and

the yard and the locations of the walls.

The sequence of the payments is in general as follows

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

~- second payment (30%) after pouring the concrete of the roof af the .
tollets;

- third payment (30%) after completion of the job. This payment should
only be given when everything has been completed.
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- bank guarantee (10%) three months after completion of the works.
After completion of the works the maintenance period starts during
which the contractor is responsible for shortcomings. After 3 months
the works are inspected again and when everything is in good condi-
tion, the bank guarantee can be released.
The contractors often want to have the third Davment before the job is
completed and try to leave the last small items of the contract for the )
visit for the release of the bank guarantee. Accepting this gives a lat
of extra work because the bank guarantee is mot big enough to push the G
contractors to execute the last small items and can 1lead to bigj o
problems.

During the construction the following polnts need special attention:

~ the foundation of the toilets;

- the position of the water seals below the squatting plates of the
pour-flush tolilets:

- 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 follows:
- survey: 1 day
- design, technical description, cost estimate: 1 day
- translation into arabic: 3 days
- tender procedure: 4 weeks
~- signing contract: 2 weeks
- first payment (after pouring concrete foundation): 1 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.

Sc, the implementation 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 tollets and an aqua-privy system are YR 83,000. See annex K for
details.

The contribution 1is standard YR 15,000 what means 20% of the
construction costs.

The possibilities for extra toilets and walls are limited and the costs
of a project should not be more than YR 75, 000.
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5. MAIRTENANCE

-

\® Untill now there are no big problems with +the maintenance of the

facilities, A systematic survey has

nct been carried out, but

incldental visits of the completed projects show that the facilities

~.are in general well used and maintained.

The caretaker of the mosque is responsible for the daily cleaning. Big
\\igmaintenance like excavation of new pits and desludging of septic tanks

did not occur yet, but will be the responsibility of the whole village.

Problems with the pour-flush systems are limited fo blockage of the

waterseals. The reasons are the use of paper far anal cleansing and the
fact that the people don't use enough water for flushing. Blockage with

stones has not been observed.

The aqua-privy systems have more problems with smell and mosquito
nuisance. The main reason is that the waterseals below the squatting
plates are not well meintained. Another reason is that the flyscreens
on the ventilation pipes of the aqua-privy tank are decayed what means
that mosquitos can easlily enter and leave the tank.

“L,
J
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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 saolids:
The volume required for storage of solids is given by:

Vo = P X He X S 1))

H

where: Va volume required for storage of solids (liter)

P = pumber of persons = 50
N = number of years of continuous pit use (year?> = 3
S = sludge accumulation/pc/pyear = 15
2 Liquid infiltration:
The area required for liquid infiltration is given by:
P xQ
A = - meter= - (6>
I

where: A = infiltration area of the pit (m®
P = number of persons = 50
Q = wastewater flow (lcd) i = 5 (X
I = infiltration rate (l/m*/d> - = 35 (#)

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

(#) This is less than for the infiltration in a soakaway (B0 l/m</d)
because the wastewater from the toilets will contain much suspended
materlals which will clog the sides of the pit.

This gives:
- a volume for solids storage, V= 3750 liter {gquation 5)
- an area for infiltration, A: 7.1 o tequation &)

¥hen two pits <(for alternate wuse) with a diameter of 1.5 meter are
constructed each pit should have: -

- 2.2 m depth for solids storage (3709 liter);
- 1.5 m depth for liquid infiltration ¢ 7.1 7,
- 0.5 m depth on the top, which is not useful.

3

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



Annex 4

Technical specification SEPTIC TANK SYSTEMS (Aqua-privy)

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

1 Soclids retention:
The tank volume required for sedimentation 1s given by:

Vi = P ¥ Q x Tn (1
where V., = volume needed for sedimentation (liter)
P = number of persons using the toilets = 50
Q = wastewater flow tollete + washing place = 20 lcd
Tw = hydraulic retention time = 5 days

2 _Starage of solids:
The volume required for storage of solids is based upon the following

formula:
Vs =P x K XS 2>
where V<« = volume required for storage of solids (liter)
P = number of persons using the toilets = 50
N = years between successive desludging operations =5
S = sludge accumulation (liter/pc/pyear) = 15

So the total volume of the septic +tank can be calculated with the
following formula:

V =0 (QxTu>+ (XNXxS8S)>1 %P liter 3
This gives:
- a volume for sedimentation, V. 5000 liter (equation 1)
~ a volume for solids storage, V-: 3750 liter (equation 2>
~ a total volume, V: 8750 Iiter (equation 3>

So a septic tank with overall lanternal dimensions of 4.0 m * 1.6 m X
1.8 m (L*xV¥¥H) and an effective volume of 8960 1liter is suitable, see
also the figure in the annex.

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

A = ———————— meters 7 (4

where: infiltration area of the soakaway (m™
number af persons
wastewater flow (lcd)

infiltration rate (1/m*/d>

50
20
50

- 0 g
I

The soakaway should have a minimal infiltration area of 20 m=,
A soakaway with a diameter of 2 m and a depth of 3.5 m, which has an
infiltration area of 22 m= is good. i

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

o
»»*
0O
A N IS BN B



TRCHNICAL DESCRIPTION SANITARY FACILITIES FOR THE MDBQUE OF: ..........

1 DENOLISHING

1.1. Demolish existing yard wall as far as has been indicated on
drawing 1 with I-I (length ... m.

1.2. Demolish existing tollet facilities.

1.3. Demolish existing washing facilitties.

2 TOILET FACILITIES FOR THREE POUR FLUSH TOILEIS

foundation

2.1.P, At the place indicated on drawing 1 an excavation has toc be made
4.8 m long and 2.4 m wide. The depth should be 0.65 m or according to
the instructions of the RIRDP supervisor.

2.2.P. On the bottom of this excavation a reinforced concrete floor has
to be made, 4.6 m long, 2.2 m wide and 0.1 m thick. Concrete mixture:
1:1.5:2.5. Reinforcement: single cross net, diameter steel bars 6 mm,
c.t.c 15 cm. Cover: 2 cm. Pouring of concrete may not start before
approval of the RIRDP supervisor.

2.3.P. On top of this floor slab the foundation has to be built for the
walls as indicated on drawing P2. The foundation comsists of a double
layer (width: 40 cm,height: 20 cm’> of cement blocks, solid 40%20%20 cm.
Openings should be kept for the 4” diameter cast 1iron waste plpes as
indicated on drawing P2.

small yard wall

2.4.P. At the place indicated on drawing 1, a small wall bhas to be
built with concrete blocks, size 40%20%15 cm, solid. Length of wall 4.4
m, height 1.0 m.

2.5.P. 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.P. The passage between this wall and the toilet rooms should be
filled with compacted backfill. )

tollet rooms

2.7.P. On top of the foundation the walls have to be built. Outside
walls should consist of cement blocks, solid, dimensions 40%20%20 cm.
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 rooms should have
the same size (1.23 ¥ 1.60 m, 1internal) and should have a minimal
height of 2.00 m.

2.8.P. In each toillet room a 4" cast iron pipe should be laid to the
manholes at the backside of the tollets. To each pipe a cast iron
siphon device ('water seal') with a squatting plate should be connected
watertightly. Nipimum slope of pipes should be 1:40.

2.9.P. After installation of the pipes compacted backfill has to be put
on top of the mass concrete floor slab up te origipal ground level.
2.10.P. On top of the compacted backfill, mass concrete floor slabs for
the toilet rooms and the passage have +to be made, thickness: 5 cm.
Concrete mixture: 1:3:4. The floors of the toilet rooms should slope
towards the squatting hole, the floor of the passage should slope
towards the mosque yard. -

2.11.P. The floors of the toilet rooms and the passage have to be tyled
with regular (non ceramic) tyles, size 20 x 20 cm.

2.12,P. At each toilet room a steel door bas to be installed 1in a
framework between the separation walls (ref. drawing P3).
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2.13.P. On top of the walls a reinforced concrete roof, 4.4 m long, 2.0
m wide and 0.07 m thick has to be made. Concrete mixture 1:1.5:2.85.
Reinforcement 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 should slope slightly,
1 : 100, towards the back side of the bullding.

2.14.P. The inside of the toilet rooms should be plastered with plaster
1:3.5.

2.15.P. The toilet rooms should be paint&d ° inside with white, water
resistent paint.

pipes and mapholes

2.16.P. At the places indicated on drawing 1, trenchea 0.4 m wide and
0.6 m deep have to be dug for the pipes from the toilets to the pits.
2.17.P. At the place of the manholes excavations have to be made.
Length: 0.9 m, width: 0.9 m, depth should be ¢.4 m or according to the
instructions of the supervisor. -

2.18.P. The plpes should be glued watertightly into regular connpections
inside the trench. Ninimum slope of pipes 1:40. , .

2.19.P. At the bottom of the excavations for the manholes, mass
concrete floor slabs have to be made. 70 cm long, 70 cm width and 6 cm
thick. Mixture mortar: 1:3:4.

2.20.P. On top of the floor slabs the manholes have to be made by means
of cement blocks, solid, size: 40%20%15 cm. Openings should be kept for
the in- and outlet pipes (ref. drawling 6.

2.21.P. The manhole bottoms, after installing the plpes, have to be
smoothly, watertightly plastered as such that undgrsides af pipes equal
topside of plaster. The transition from pipes . to plaster should be
perfectly smooth.

2.22.P. The manholes should be covered with a concrete slab 70 co
square, 6 cm thick. Concrete mixture: 1:1.5:2.5. In each concrete slab
a8 steel manhole 1id should be iastalled, diameter 30 cm.

3 BOAKAVAY PITS POUR FLUSH TOILETS

3.1.P. At the place indicated by the RIRDP supervisor, two scakaway
pits ("bayara”) have to be dug, diameter 1.5 m, depth 4.0 m. Mipimum
distance between the two pits: 2 meter.

3.2.P.1. (In case of Iimited 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
m, c.t.c. 2¢ cm Concrete mixture: 1:1.5:2.5.

3.2.P.2, (in case of no traffic’

Each pit should be cavered with a2 reinforced cancrete slab, 2 m square,
10 cm thick. Reinforcement: single cross net of steel barg, dlameter 6
mm, c.t.c. 15 cm. Concrete mixture: 1:1.5:2.5.

3.3.P. In each concrete slab a manhole 1lid should be 1installed,
diameter 50 cm. This lids should be placed just above the inlet pipes.
3.4.P. The pits should be used alternately by blocking one pipe in the
manhole.

4 VASHING FACILITIES

constructiaon .
4.1. At the washing place, along the wall (ref.” drawing 1), a mass
concrete floor has to be made on groundievel, ... m long, 1.2 m wide

and 0.07 m thick (ref. drawing 5). Concrete mixture 1:2:3. This layer
should have a2 minimal slope of 1:250 towards the outlet pipe.
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4.2. On top of this mass concrete layer, concrete blocks, sollid, size
40%20%20 cm have to be fixed in one line, parallel to the yard wall. As
indicated on drawing 5, the blocks should be placed in an alternating
'standing’ and 'laylng' position. The ’'standing’' blocks (seats) should
be covered with 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
mortar, mixture 1:2.5; thickness of plastering: 1 cm.

4.4. At the lowest part of the washing place, a small pit, diameter 15
cm, depth 5 cm, bhas to be made, covered with a metal grate. From this
pit a PVC pipe, diameter 3" should lead to the garden outside the yard
(ref. drawing 1).

watersupply

4.5. A metal water tank should be placed on top of the toilets roof,
supported by the outside and separation walls respectively. Ninimum
volume of tank: 1.5 m®. The tank should be connected to the village
water supply system and provided with an automatically closing valve (a
"ball-valve").

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 to 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 tollet rooms in each of which a tap should be
installed at a distance of 70 cm from the corner (ref. drawing 3). This
plpe should be fixed properly to the toilet walls.

dralngarden

4.8. The water of the washing place should be led into an infiltrationm
gutter, 10.0 m long, 0,40 n width and 0.60 m deep. This gutter should
be filled with stones with a diameter of 10 cm. Along the gutter trees
will be planted by the caretaker of the mosque.

S YARD

5.1. As indicated on drawing 1, 2 new yard wall has to be built with
solid concrete blocks, size 40%20%20 cm, up to a level af 1.8 m above
ground yard level. Total length of wall: ... m.

5.2. The foundation of this yard wall should consist of a double layer
(width 0.40 m, height 0.40 m) of cement blacks, solid, 40%20%20 cm.

5.3. At the place indicated on drawing 1, a steel door ((1.00 % 1.80 m)
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 mosque yard.

5.5, The surface of the yard should be covered with a smooth layer of
mass concrete with a minimal thickness of 7 cm. Nixture mortar 1:3:4.
The slope of the new floor inside the yard should be constructed so
that the rainwater flows away from the washing place. In the yard wall
an putlet for this rainwater should be made.

5.6. At the place indicated on 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 tollet walls the following walls should alsag
be plastered with plaster 1:3.5:
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BILL DF QUANTITIES FOR THE MOSQUE OF:

Annex B

4 = area of the yard (m2)

v

length of yard wall (meter)

kS

L = length of PVYC pipes {(meter)

M = number of manholes

T = number of taps washing place

3 pour flush toilets, 2 pfis, washing place.
DESCRIPTION

Mass concrete

Back-fill

Brickwork(40%20%20, solid)

Brickwork (40%20%15, solid)

Foundation yard wall(40 cm high,

40 cm wide>

Plastering(l:2.5,water resistent)

Plastering(1:3.5, not w.r.)
Painting, water resistent
Floaor tyles{(20%20 cm)
Reinforced concrete

Vooden / steel doors plus frames

(size: 1.80%0.50 m
Manhole lids, diameter S50 cm
Manhole lids, diameter 30 cm

Flyscreen protected vent pipes

(PVC, diameter 6", 3 m')

Squatting plates with PVC drop

pipes(diameter 4",50 cm)”

Squatting plate with CI siphon

Taps plus connections, 0.5"
Metal tank with "ball valve",
Metal grate plus pit
GS pipes, 0.5", énm’
GS pipes, 1.5", 6m'
Galvanized steel T's,
PYC pipes, 3", 6m'
PVC pipes, 4", 6m’
PVC T's, bends, etc.
Cast irom pipes, 4", 1 w
Demolishing old structures
Excavation

beunds,

SUB TOTAL
Unforseen and transport

GRAKD TOTAL

PRICE LEVEL:
April 1990

1.5m3

etc.

- _
UNIT QUANTITY UNIT
PRICE
m3 0.7+ 3.03 N+ 0.07 A 850
m3 4 + yard = _ 70 .
m2 28 + 1.8V + 03T 170
mz2 14 + 1.1 K 150
w 4.4 + W 150
m2 1.8 M+ 1.77T 75
m2 50 + 1.8 VW 70
o2 43 . 30
me 15 | 200
m3 2.5 o B 3300
r 3 1000
nr 2 . 300
nr M 200
nr - - ’ 300
nr - - - " 8500
nr 3 . 700
or 3+ 7 60
nr 1 1500
nr i 150
nr 2 + supply line 130
nr 0.3 + 0.2 7T 350
30% of no 20 + 21
nr 1 200
nr 0.17 L 300
20% of no 23 + 24
or 3 200
variable 500—-2000
m3 24 + 0.3 X + 0.3 L 100-1250

variable (56-20%.

COST
(YR
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Apnex C

TECHNICAL DESCRIPTION SANITARY FACILITIES FOR THE MOSQUE OF: ..........
1 DEROJLISHING

1.1. Demolish existing yard wall as far as has been indicated on
drawing 1 with I-I (length ... m.

1.2. Demclish existing tollet facilitles.

1.3. Demolish existing washing facllities,

2. AQUA PRIVY (SEPTIC TANK) SYSTEMS (3 possibilities).

2.1 Septic tank with bleocks.

2.1.8B. At the place indicated on drawing 1 an excavation has to be
made, 5.1 m long, 2.7 m wide and 2.0 m deep.

2.2.8B. A reinforced concrete floor slab for the septic tank has to be
made 4.9 m long, 2.5 m wide and 10 cm thick. 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 be 2 cm. Concrete should
be vibrated properly during and after pouring, Pouring of concrete may
not start before approval of the RIRDP supervisar.

2.3.5B. On top of this floor slab, along the 4 edges, 1.8 m helgh
walls bhave to be put up. These walls should be made with concrete
blocks, size 40%20%20 cm, solid. The guality 1s subject to the approval
of the RIRDP supervisor.

2.4.85B. At the place indicated on drawing S 2.1/8. 2 2, a PVC pipe,
diameter 3”, has to be installed at a height Df 1.40 m above floor &lab
level, serving as outlet. : =
2.5.8B. At the place indicated on drawing S.2.1/8.2. 2, a PVC pipe,
diameter 3", has to be installed at a height of 1.50 m above floor slab
level, serving as inlet from the washing place:

2.6.8B. Onto the inlet and outlet pipes, inside the tank, T-connections
should be fixed with 20 cm straight pipes pointing up and 40 cm
straight plpes pointing down. )

2.7.5B. The walls of the septic tank should be plastered from inside
with cement mortar. Mixture: 1:2.5. Minimal thickmess 1.5 cm.

2.1I. Reinforced concrete septic tank.

2.1.8R. At the place indicated on drawing 1 an excavation has to be
made, 5.1 m long, 2.7 m wide and .... m deep. -

2.2.SR. A reinforced concrete floor slab for the septic tank has to be
made 4.9 m long, 2.5 m wide and 10 cm thick. Concrete mixture:

1:1.5:2.5. Reinforcement should consist of a single cross net, diameter
steel bars 10 nm, c.t.c. 15 cm. Cover should bé 2 cm Simultaneous with
the floor slab, the first 20 centimeter of the walls {(see 2.3.38F) has
to be made. The reinforcement of the floor should be extended to a
height of 50 cm into the walls. Concrete should bhe vibrated properly
during and after pouring. Pouring of concrete may not start before
approval of the RIRDP 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 walls should be made of reinforced
concrete, 12 c¢m 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 RIRDP
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supervisor. Concrete should be vibrated properly during and after
pouring.

2.4,5R: see 2.4 SB.

2.5.5R: see 2.5 SB.

2.6.85R: see 2.6 SB.

2.7.8R: not applicable.

2.111 Septic tank in 0ld cistern. N

2.1.8C. The proper part of the existing old cistern has to be made
watertight: all gaps and cracks should properly be filled with mortar,
mixture: 1:2.5, N

2.2.8C., At the place indicated on drawing 1 with "d-4", a brickwark
wall bas to be built with concrete blocks, size 40%20%20, solid, up to
the top level aof the cistern wall. This wall has to be connected
properly to the existing cistern wall.

2.3.8SC. At the place indicated on drawing 1 with "a”, a hole should be
made through the existing cistern wall at a height of 0.40 m below tap
level 1n order to let through a PVC pipe, diameter 3", serving as
outlet, i L

2.4.8C. At the place indicated on drawing 1 with "b”, a hole should be
made through the existing cistern wall at a height of 0.30 m below top
level in order to let through a PVC pipe, diameter 3", serving as inlet
from the washing place. - -

2.5.8C. The pipes mentioned under 2 3.5C and Z. 4‘SC should be cemented
in watertightly in the cistern wall. Onto these pipes, inside the tank,

T-connections should be fixed with 20 cm straight pipes pointing up and
50 cm straight pipes pointing down.

2.6.5C. The walls of the septic tank should be plastered from inside
with cement mortar. Nixture: 1:2.5. Minimal thickness 1.5 cm.

2.7.8C. As ipndicated on drawing 1, the part of the oqld cistern that
will not be used as septic tank should be backfilled and compacted up
to the new ground yard level. :

General for all septic tank systems.

2.8.S. On top of the walls, a reinforced concrete top slab, dimensions
4.4 x 2.0 ¥ 0.10 m should be made. Mixture of concrete: 1:1.5:2.5.
Reinforcement: 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 RIRDP supervisor. Concrete should be vibrated properly during and
after pouring.

2.9.8. In the reinforced concrete top slab openings should be kept for
3 PVC drop plipes, diameter 4", 50 cm long (ref. drawing S.2.1/5.2.2).
This drop pipes should be fixed properly to the reinforcing cross net.
2.10.8. 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 should be palnted black.

2.11.S. In the reinforced concrete top slab an opening should be kept
for a manhole 1id, diemeter 50 c¢m, placed abave the outlet pipe.
2.12.S. In the reinforced concrete top slab an opening should be kept
for a manhole 1lid, diameter 30 cm, placed abave the inlet pipe.

small yard wall .

2.13.8. At the place indicated on drawing 1, a small wall bhas to be
built with concrete blocks, size 40%20%15 cm, solid. Length of wall 4.4
m, height 1 m. -
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2.14.5. 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.
2.15.8. The passage between this wall and the toilet rooms should be
filled with compacted backfill.

toilet rooms

2.16.5. On top of the reinforced concrete top slab the walls of the
tollet rooms have to be built. Outside walls should consist of cement
blocks, solid, dimensions 40%20%20 cm. Separation wallls may consist
of cement blocks, sclid, 40%20%15 cm. In the +top layers an apening
should be kept per toilet room, size 40 % 40 cm, serving as window
(ref. drawing S3). The tollet rocms should have the same size (1.23 %
1.60 m, internal) and should have a minimal height of 2.00 m.

2.17.8. On top of the drop pipes mentioned under 2.9, squatting plates
have to be installed.

2.18.5. The floors of the toilet rooms should slope +towards the
squatting hole and have to be tyled with regular (non ceramic) tyles,
size 20 % 20 cm.

2.19.85. The floor of the passage should alsa bte tyled and should slope
towards the mosque yard,

2.20.8. At each tollet room a steel door has to be installed in a
framework between the separation walls (ref. drawing S3).

2.21.8. On top of the walls a reinforced concrete roof, 4.4 m long, 2.0
m wide and 0.07 m thick has to be made. Concrete mixture: 1:1.5:2.5,
Reinforcement should consist of a single cross net, diameter bars 10
mm, <.t.c. 15 cm. Cover should be 2 cm. Concrete should be vibrated
properly during and after pouring. The roof should slape slightly,
1:100, towards the back side of the building. -

2.22.5. The inside of the toilet rooms should be plastered with plaster
1:3.5. ’ ’
2.23.5, The toilet rooms should be painted 1nside with white, water
resistant paint.

2.24.5. Before putting the system into use, the septic tank has to be
filled with clean water.

3 SOAKAVAY PITS (2 possibilities).

3.1 Soakaway in the ground.
3.1.8. At the place indicated by the RIRDP supervisor, a scakaway pit
has to be dug, dlameter 2.0 m, depth 4 m. Sde also drawlng S.4.1.

3.2.5. The pit should be covered with a reinforced concrete slab. 3 m
square and (.19 m thick. Reinforcement: single c¢rass net of steel bars,
diameter 10 mm, c.t.c. 10 cm Concrete mixture: Z1:1.5:2.5.

3.3.5. The outlet PVC pipe from the septic tank should be connected to
the pit at least 50 cm below ground level and a minimum slope of 1:100.
3.4.5. In the concrete top slab of the pit, a manhole 1lid should be
installed, diameter 50 cm. This manhole 1lid should be placed just abaove
the pipe from the septic tank.

3.5.5. Arpund the manhole 1id, a protection against rainwater inflow,
90 cm square, 10 cm high should be made of small concrete blocks (ref.
drawing S5.4.1).
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3.1I1 Soakaway pit of blocks.

3.1.8P. At the place indicated by the RIRDP supervisar an excavation,
4.8 m long, 2.8 m wide and ... n deep has to be madse.

3.2.8P. On top of the bottom of this excavation, walls (6 layers) have
to be put up with concrete blocks, size 40%20%20 cm, solid. Between the
blocks 10 cm wide openings should be kept. The top layer should be made
without openings (ref. drawing S.4.2),

3.3.5SP. The space between the walls and the ground should be backfilled
with small stones with a diameter between 5 and 10 cm

3.4.SP. According to the instructions aof the supervisor, the lawest
side of the pit should be mounded up to the level of the concrete taop
slab. At the top, the layer of soil should have a minimum thickness of
50 cm and the slope of the new soil surface should be at most 1:3.
3.5.SP. The pit should be covered with a reinforced concrete slab, 4.2
m long, 2.2 m wide and 0.10 m thick. Reinforcement: single cross net of
steel bars, dlameter 10 mm, c.t.c. 20 cm. Concrete mixture: 1:1.5:2.5.
3.6.SP. The outlet GS pipe from the septic tank should be connected to
the pit with a minimum slope of 1:100.

3.7.8P. In the concrete top slab of the pit, a mﬂnhole lid should be
installed, diameter 50 cm. This manhole 1id should be placed just above
the pipe from the septic tank. )

3.8.8P. Around the manhole lid, a protection against rainwater inflow,
90 cm square, 10 cm high should be made of small concrete blocks (ref.
drawing S.4.2). ’

4 & 5 VASHING FACILITIES + YARD: see annex B, pour-flush toilets.

my A BN BN N BN B D D B Bl BE BN e .
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L = length of PVC pipes (meter)
T = aumber of taps washing place

A
v

area of the yard (m2)

Annex C

length of yard wall (meter

Septic tank (blocks), scakaway {(ncrmal), washing place.

DESCRIPTION

Nass concrete

Back-fill

Brickwork (40%x20%20, solid)
Brickwork(40%20%15, solid)
Foundation yard wall(40 cm high,

40 cm wide)
Plastering(l1:2.5,water resistent)
Plastering(1:3.5, not w.r.)
Painting, water resistent

Floor tyles(20%x20 cm

Reinforced concrete

Vooden / steel doors plus frames
(size: 1.80%0.90 m)

Manbole lids, diameter 50 cm
Manhole lids, diameter 30 cm
Flyscreen protected vent pipes
(PVC, diameter 6", 3 m')
Squatting plates with PVC drap
pipes(dianeter 4",50 cm)"
Squatting plate with CI siphon
Taps plus connections, 0.5"

Netal tank with "ball valve", 1.5m3

Metal grate plus pit

GS pipes, 0.5", 6m’

GS plpes, 1.5", 6m’

Galvanlized steel T's, bends, etc.
PVC pipes, 3", 6m’

PVC pipes, 4", 6m’

PVC T’a, bends, etc.

Cast iron pipes, 4", 1 m
Demnlishing ald structures
Excavation

SUB TOTAL
Unforseen and transport

GRAND TOTAL

PRICE LEVEL:
April 1590

UNIT QUANTITY

BEE BRBRR® REBR

SR RBEHEBERER §

B
~

&

0.07 A

yard

42 + 1.8 V+ 0.3 7T
i1

4.4 + V

22 +1.77T
50 + 1.8 ¥
43

15

4.5

3
2
1

3]

+ T

+ supply line
.3+ 0271

0% of no 20 + 21
17 L

QWO NP =W

20% of no 23 + 24

variaﬁle
43 + 0.3 L

variable (5-20%).

UNIT COST

PRICE (YR)
850
70
170
150

150
75
70
30

200

3300

1000
300
200

300

500
700
60
1500
150
130
350 oo

200
300

200
500-2000
100-1250



¥R

O e LN

PO QYWoO~ND

o

13
14

15

16
17
18
19
20
21
22
23
24
28
26
27
28

BILL OF QUANTITIES FOR THE MOSQUE OF:

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

Annex C

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

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

Beptic tank {(relnforced concrete), soakaway (normaly, washing place.

DESCRIPTION

Nass concrete

Back-fill

Brickwork (40x20%20, solid)
Brickwork (40x20%15, solid)
Foundation yard wall(40 cm high,

40 cm wide>
Plastering(1:2.5,water resistent)
Plastering(1:3.5, not w.r.»
Painting, water resistent

Floor tyles(20%20 cm

Reinforced concrete

Vooden / steel doors plus frames
(size: 1.80%0.90 m)

MNanhole lids, diameter 50 cm
Manhole lids, diameter 30 cm
Flyscreen protected vent pipes
(PVC, diameter 6", 3 m*)
Squatting plates with PVC drop
pipes(diameter 4",50 cm)"
Squatting plate with CI siphon
Taps plus connections, 0.5"
Metal tank with "ball valve”,
Metal grate plus pit
GS pipes, 0.5", 6m'
GS pipes, 1.5", 6m'
Galvanized steel T's,
PVC pipes, 3", 6m'
PVC pipes, 4", 6m’
PVC T's, bends, etc.
Cast ironm pipes, 4", 1 m
Demolishing o0ld structures
Bxcavation

bends, etc.

SUB TOTAL
Unforseen and transport

GRAND TOTAL

PRICE LEVEL:
April 1980

1.5m3

URIT QUANTITY UBIT
PRICE
m3 0.07 A 850
m3 yard 70
m2 20 + 1.8 W+ 0.3T 170
me 11 i 150
m’ 4.4 + ¥V 150
m2 1.7 T ° 75
m 50 + 1.8 WV 70
m2 43 ’ 30
me 15 200
n3 7.0 3300
nr 3 ) ) 1000
or 2 o 300
nr 1 B - 200
nr 2 300
nr 3 500
nr - 700
or 3+T 60
nr 1 1500
nr 1 - 150
ar 2 + supply line 130
nr 0.3 + 0.2 T 350
30% of no 20 + 21
nr 0.17 L 200
ur - 300
20% of no 23 + 24
or - - ) 200
variable 500-2000
m3 22 + 0.3 L 100-1250

% variable (5-20%).

+

COST
(YR)
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Annex D

TECHNICAL DESCRIPTION SANITARY FACILITIES FOR THE MOSQUE OF: ..........
1 DEMOLISHING

1.1, Demolish existing yard wall as far as has been indicated on
drawing 1 with I-I (length ... m).

1.2. Demolish existing toilet facilities.

1.3. Demolish existing washing facilities.

2 TOILET FACILITIES 2 POUR FLUSH TOILETS

foundation

2.1.D. At the place indicated on drawing 1 an excavation has to be made
3.4 m long and 2.4 m wide. The depth should be 0.65 m or according to
the instructions of the RIRDP supervisor.

2.2.D. On the bottom of this excavation a reinforced concrete floor has
to be made, 3.2 m long, 2.2 m wide and 0.1 m thick. Concrete mixture:
1:1.5:2.5. Reinforcement: single cross net, diameter steel bars € mm,
c.t.c 15 cm. Cover: 2 cm. Pouring of concrefe may not start before
approval of the RIRDP supervisor.

2.3.D. On top of this floor slab the foundation has to be built for the
walls as indicated on drawing D2. The foundation consists of a double
layer (width: 40 cm, height: 20 cm) of cement blocks, solid 40%20%29 cm.
Openings should be kept for the 4" diameter cast iron waste pipes as
indicated on drawing D2.

small yard wall

2.4.D. At the place 1indicated on drawlng 1, a small wall has to be
bullt with concrete blocks, size 40%20%15 cm, sSolid. Length of wall 3.2
m, height 1.0 m. B

2.5.D. The foundation for this yard wall should consist of a double
layer (width 0.40 m, height 0.20 m) of blocks, s0lid 40%20%20 cm.

2.6.D. The passage between this wall and the - tollet rooms should be
filled with compacted backfill. i )
tollet rooms

2.7.D. QOn top of the foundation the walls have te be bullt. Qutside
walls should consist of cement blocks, solid,” dimensions 40%20%20 cm.
In the top layers an opening should be kept per tollet room, size 40 x
40 cm, serving as window (ref. drawing D3). TThe tollet rooms should
have +the same size (1. 23 ? l 60 m, InfernaIT and'shoufafhave a,minimal
height of 2.00 m. T ' o
2.8.D, In each toilet room a 4" cast irom pipé should be laid ta the
manhcles at the backside of the tollets. Td 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.D. After installation of the pipes compacted backfill has to be put
on top of the mass concrete floor slab up to original ground level.
2.10.D. On top of the compacted backfill, mass concrete floor slabs for
the tollet rooms and the passage have to be [ made, thickmess: 5 cm.
Concrete mixture: * 1:3:4. The floors of the tollet roams should slape
towards the squatting hole, the floor of the passage should slope
towards the mosque yard.

2.11.D. The floors of the toilet rooms and the passage have to be tyled
with regular (non ceramic) tyles, size 20 X 20 cm. .

2.12.B. At each tollet room a steel door has to be lnstalled in a
framework between the separation walls (ref. drawing D3),
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2.13.D. On top of the walls a reinforced concrete roof, 3.0 m long, 2.0
m wide and 0.07 m thick has to be made. Concrete mixture 1:1.5:2.5.
Reinforcement 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 <hould slope slightly,
1 : 100, towards the back side of the building.

2.14.D. The inside of the toilet rooms should be plastered with plaster
1:3.8.

2,15.D. The toilet rooms should be painted inside with white, water
resistent paint.

pipes and manhole

2.16.D. At the places indicated on drawing 1, tresches 0.4 m wide and
0.6 m deep have to be dug for the pipes from the toilets to the pits.
2.17.D. At the place aof the manhole &an excavation bas to be made.
Length: 1.0 m, width: 1.0 m, depth should be 0. 4 m ar according to the
instructions of the supervisor. - =

2.18.D. The pipes should be glued wﬂtertightly into regular connections
inside the trench. Minimum slope of pipes 1:40. -

2.19.D. At the bottom of the excavation for the manhole, a mass
concrete floor slab has to be made, 90 cm 1ong,:90' cm width and 6 cm
thick. Mixture mortar: 1:3:4.

2.20.D. On top of the floor slab the manhole has,to be made by means of
cement blocks, solid, size: 40%20¥15 cm. Openings should be kept for
the {p- and cutlet pipes (ref. drawing D4). .

2.21.D. The manhcle bottom, after 1anstalling the pipes, has to be
smoathly, watertightly plastered as such that undersides of pipes equal
topside of plaster. The transition from pipes 'to plaster should be
perfectly smooth. :

2.22.D. The manholes should be covered with a g¢oncrete slab 80 cm
square, © cm thick. Concrete mixture: 1:1.5:2.5. In each concrete slab
a steel manhole 1id should be installed, diameter 30 cm.

3 SOAKAVAY PITS POUR FLUSH TODILETS

3.1.D. At the place indicated by the RIRDP supervisor, 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.D0.1. (in case 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
mn, c.t.c. 20 cm, Concrete mixture: 1:1.53:2.D.

3.2.D.2. (in case of no traffic )

Each pit should be covered with & reinforced concrete slab, 2 m square,
10 cm thick. Reinforcement: single cross net of steel bars, diameter 6
mm, c.t.c. 15 cm. Concrete mixture: 1:1.5:2.5.

3.3.D. In each concrete slab a manhole 1id should be installed,
diameter 50 cm. This lids should be placed just above the inlet pipes.
3.4.D. The pits should be used altermately by blokking one pipe in the
manhaole,

4 & 5 VASHING FACILITIES + YARD: see annex B, pour flush toilets.

‘ ‘
-------m-‘
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BILL OF QUANTITIES FOR THE NMOSQUE OF:

length of PVC pipes (meter)
nunber of taps washing place

[
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A
¥

area of the yard (a2)

Annex D

length of yard wall (meter)

2 pour flush tollets, 2 pits, washing place.

DESCRIPTIOX

Nass concrete

Back~fiil

Brickwork (40%20%20, solid)
Brickwork(40%20%15, solid)
Foundation yard wall(40 cm high,

40 cm wide)
Plastering(l1:2.5,water resistent)
Plastering(1:3.5, not w.r.)
Painting, water resistent

Floor tyles(20%20 cm)

Reinforced concrete

Yooden / steel doors plus frames
(size: 1.80%0.90 m

Manhole lids, diameter 50 cm
Manhpnle lids, diameter 30 cm
Flyscreen protected vent pipes
(PVC, diameter 6", 3 m')
Squatting plates with PVC drop
pipes(diameter 4",50 cm"
Squatting plate with CI siphon
Taps plus connections, 0.5

Metal tank with "ball valve", 1.5m3

Metal grate plus pit

GS plpes, 0.5", 6ém

GS pipes, 1.5", 6m’

Galvanized steel T's, bends, etc.
PYC pipes, 3", 6m'

PVC pipes, 4”7, ém’

PVC T's, bends, etc.

Cast iron pilpes, 4", 1 w
Demplishing old structures
Excavation

SUB TOTAL
Unforseen and transport

GRAKD TOTAL

PRICE LEVEL:
April 1990

UNIT QUANTITY

BRBE

BEE58R858 B BRE BRRRRR

nr

nr

+ 0.07 A
yard
6 + 1.8 W+ 03T

0.8
2+
2
6

+ T

+ supply line
+ 0.2 7T
0% of no 20 + 21

R WO R PP =N |

0.17 L

20% of no 23 + 24
S

variable

18 + 0.3 L

variable (5-20%).

UNIT
PRICE
850
70
170
150

150
75
70
30

200

3300

1000
300
200

300

500
700
60
1500
150
130
350

200
300

200
500-2000
100-1250

+

(YR
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Annex E

In the name of Allah tre most merciful and beneficent

CONTRACT FOR CONSTRUCTION OF TOILET "AND VASHING FACILITIES 1IN THE
MOSQUE OF ............... VILLAGE. i

This contract 1s between the two parties:
1. The Bada’ Integrated Rural Development Project (first party)
2, The contractor ....... .ottt iniinanennn (secand party)

According to this conotract the above mentioned parties have agreed to
apd are bounded by the following terms of contract:

1) The second party has agreed to construct toilet and washing facili-
ties at the mosque of ....... ... v, village according to the
specifications and imstructions given by the first party represented
by the englneering section.

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

3) The second party agreed to supply all materials and equipment which
should be inspected by the RIRDP before starting the work.

4) The second party should start the work within two weeks starting
from the date of signing this contract. o

5) The work has to be completed by the second party within three months
after signing of this contract. i

6) The second party will remain responsible for a period of three
months after completion of the work (as guarantee period).

7) The second party should deposit a bank guarantee of 10% of the con—
tract sum as an execution guardntee valid Idr a period of eight
months to be released after a perfod of three months after 7
completion of the work. -

8) The =mecond party wili pay a fine of YR 500 per day if the work is
over due. . . . e

9) The first party reserves the right to stop the second,party in cese
works are not done satisfactorily.

10)The first party will not be liable for any aco‘aent or injury that
might occur during the contract period. -

11)The first party will not be responsible far any financial Ioss of
the second party.

12)The first party has the right to change the guality of the work when
necessary and according to the instruction df the engineers.
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13)If the second party could not complete the work within the pericd as
a result of certain acceptable problems beyond bis control, he will
be requested to extend the validity of the bank-guarantee for an
equivalent period of the delay. In such case he will not pay delay
fine, provided that, the first party should be informed in time.

14)The second party has no right to ask for any compensation 1f the
work 1s delayed due to internal dispute or viTlage problems.

15)The second party should clean the site after Simpletion of the work.

16)The payments will be as following:

30 /3 A YR ......... (30%) after ﬁemﬂlishin,g the e:t:isting structures R
° B YR ......... (35%) after construction of tie toilet rooms. . __ _
+~ , & Y IR oo (35%) after completion of the‘yark
o/, e TOEAL: © v }
‘3 L "'?\ | - B

i

First party:

o Second party:
The RIRDP: /

The contractor:

Engineering Section:
Head of section, Adviser of section,

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

Administration and Financial Section:
Head of section,

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



Ninistry of Agriculture : -

Rada Integrated Rural Development Project -
P.0O.Box 816, Sana’'a
Yemen Arab Republic

Ta: Brother People of ........ ... .. vt village,
After compliments,

¥e have the pleasure to inform you that your village i1s one of the
villages that are recommended to have mosque facilities within the
programme of the RIRDP.

The village contribution is about 20% of the total costs of the
project. o -

So you are requested to pay YR 15,000 as basic contribution on our
account 1no ..... in the Yemen Bank for Reconstruction and Development.
The validity of this letter of intent is 2 months from the date of
signing. -

Ve expect your full and quick cooperation apd without recelving the
contribution your village will be excluded from the programme.

Note: priority will be giver to villages that pay first.
Thanks,

Head of Section Engineering Advisor of Section Engineering

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

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

............................
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VILLAGES VITH SANITARY FACILITIES AT THE MOSQUE
DATE: 900501, Aart van der Horst

Total

Year ¥r Village name Regio System i costs
(YR) ¢k

1885 1 Jubayr Sabah Pour flush with 2 pits 33,710
1986 2 Al Khabar 1 Al Arsh Pour flush with 1 pit 18,800
1686 3 Al Hajar Sabah Aqua privy 35, 860
1686 4 Al Khilaw Qaifah Aqua privy_ 50, 000
1686 5 Assara Qaifah Aqua privy 53,555
1986 6 Utelfa 1 Al Arsh Aqua privy 41,716
1886 7 Majlalin Sabah Aqua privy in old cistern 57,798
1986 8 Uteifa 2 Al Arsh Agqua privy ) 63,905
1986 9 Balt Al Majrab Al Arsh Aqua privy 63,395
1987 10 Maswarah .- Sabah Pour flush with septic tank 66,552
1987 11 Furghan Sabah Aqua privy in old cilstern 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 Agua privy in old cistern 77,968
1987 15 Yahmum Ar Riashiyah Pour flush with 1 pit 56, 029
1687 16 Biut As Salama Ar Riashiyah Aqua privy 80,614
1587 17 Hanakah Al Masu'd Qailfah Aqua privy 93, 068
1887 18 Mawr 1 Al Arsh Aqua privy 58,626
1987 19 Al Qabl Sabah Aqua privy in old cistern 61,523
1387 20 Al Asha Qaifah Aqua privy 77,105
1887 21 Surm al Shadadi Al Arsh Agua privy in cld cistern 57,299
1987 22 Augdtah Ar Riashiyah Aqua privy 69,251
1987 23 Azzan Al Arsh Aqua privy 1n old cistern 73,464
1387 24 Hawat 2 Sabah Pour flush with 1 pit 16, 052
1987 25 At Tahlah Ar Riashiyah Pour flush with 2 pits 57,668
1988 26 Al Qadry Qaifah Pour flush with 2 pits 70,200
1988 27 Ash Sharaf Sabah Pour flush with 2 pits 64,297
1988 28 Al Garaishia Qaifah Pour flush with 1 pit 74,012
1588 29 Bagarat Qaifah Pour flush with 2 pits 64,321
1988 30 Nawr 2 Al Arsh Pour flush with 2 pits 61,485
1988 31 Bafi Al Ma Qaifah Pour flush with 2 pits 62,266
1988 32 Mallah Al Arsh Pour flush with 1 pit 31,894
1988 33 Al Hamra Qaifah Pour flush with 2 pits 72,236
1688 34 Sarar Al Jism Qaifah Pour flush with 2 pits 72,195
1989 35 Al Khabar 2 Al Arsh Pour flush with 2 pits 79,867
1889 36 Sudan Al Arsh Pour flush with 2 pilts 74,547
1989 37 Hajd Al Majl Vadi Tha Pour flush with 2 pits 92,683
1989 38 Nughala ¥adi Tha Pour flush with 2 pits 79,652
1989 39 Habban Qaifah Pour flush with 2 pits 91,592
1989 40 Bait Haddash Sabah Pour flush with 2 pits 67,331
1889 41 Qarn Qasad Sabah Pour flush with 2 pits 106,994
1989 42 Ad Darb Ar Riashiyah Pour flush with septic tank 80, 357
1890 43 An Nubbah Qaifah (Matar)Pour flush with 2 pits 83,104
1980 44 Safiah Qaifah (Amad) Pour flush with 2 pits 65,351
1690 45 Khalagah Ar Riashiyah Pour flush with 1 pit 73,622

Tatal: YR 2,940,810

(¥): costs according to the cost estimate + additional work,
the real costs were difficult to retrieve, but the difference
is at most 5-10%.
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VILLAGES WHICH REQUESTED FOR SANITARY FACILITIES AT

DATE: 900501, Aart vapn der Horst

Village name

Riyam

41 Ganha

Zarar

Sharief Al Jauf
Rubat

Al Haida

Al Sharba
Rahban

Nate

Al Dhaharia

Ghawlays Sayanum

Al Basir

Al Lijuw

Al Luma'an (2>
Al Maghraba
Al Luma'an

Al Qadry

Ash Sharaf
Nughala

Dhikalib Al Asfal

Al Goraishia

Shurm Ash Shadady

Al Gerar

Sara' Ghunanm
Jayf Al Homaydy
Al Gharagh
Ghawlays
Meskufa

Bani Ziad

Al Fuqa

Bayt Al Oashy
Al Kharbh

Al Zuab

Al Ganak

Abl

Baida Sabah
Dhikalib Al Ala
Quradha

Qariah As Sawda
Khabran

Mzilah Gadar

Al Khabar (22
Mawr 2>

Al Hamra

Hajd AL Ma31l
Bagarat

Sarar Al Jism
Bayt Haddash
Sudan

Annex H

THE MOSQUE _ - !M
Date II
letter = _ . . R
Reglo Date of- - Contri- Remarks I
request intent bution
870117 people not caoperative
Rada 870711 : part of Bada’' town l
Sabah 870901 no water supply yet
870817 pecple not cooperative
Dhi Naim 880224 . - l
Rada 880530 near 2 other mosques
Rada 880901 near 2 other mosques
As Sawadiyah 881001 no watersupply l
Hate 881101 no watersupply
As Sawadiyah 881201 no watersupply
Rada 891123 ’ second request B
Qalfah 900203 T T I
Ar Riashiyah 800317 . interested
Qaifah 900404 ’ second reguest )
Al Arsh 861118 8709 no no interest l
Al Arsh 870119 8709 no requested again ;
Rada 860601 8709 15,000 1mplemented
Sabah 861224 ~ 8709 15,000 implemented .
Vadi Tha 860720 8705 15,0007 implémented » I
Qaifah 860726 8709 10,00 contribution too low =
Qaifah 870308° 8709 15,0007 implemented -
Vadi Tha 861113, 8802 no already one moSque l
Qaifah 870317 8802 ma ? L.
Qaifah 860612 ~ 8802 no . T L
Al Arsh 861124 8802 ©o > 7 : l
Al Arsh 861125 BB02 no - T 7 .
Rada 861126  B80Z no requested again R
Sabah 861202 '~ BB02 no 0 T ?
Qaifah 870108 8802 no- ° ?F B l
Al Arsh 870216 8802 mno ? L
Al Arsh 870226 ° 8802 no T T 7 B o -
Ar Riashiyah 870228 _ B80Z og ° ~— ¢ ~ 7 ) .
Qaliah 870307 ~ " BB0Z° oG © 7 no need anymore . . . . W
Sebah 870310 8802 mo . 7 S
Sabah 860712 8802 'wo . _?r Mhzl
Sabah 870312 B2 ng..  ~ oo watersupplv .
Qaifah 860823 T Ba02" no : T 7 T I
Ar Riashiyah 860915 ~~ BB0O2™ &g =~~~ ¢ ] -
Vadi Tha 861029 8802 no I .7 - l
Qaifah 870317 = 8802 ‘no . 7 i . e
. Rada 870223 ~ 8802 in Eind Implementad ] o
Rada 861118 8802 15,000 implemented L
Al Arsh = . 870200 8802 15,000  implemented .
Wadi Tha 870104 8802 15,000 ° impTemented -
Vadi Tha 860720 8802 15,000 ~ implemented .
Qaifah 870226 = 8802 15,000 " implemented L
Qaifab 870324 "TTBBUZ 15,000 " “implemented -
Sabah 870128 BBUZ 15,000 implemented
Al Arsh 880408 8811 15,000 implemented



Annex M
VILLAGES WHICH REQUESTED FCR SANITARY FACILITIES AT THE MOSQUE
DATE. 900501, Aart van der Horst

Date
letter
Village name Regio Date of Contri- Remarks
request 1lntent bution

Al Zaher 880405 68906 no O
Ar Rawg Qaifah 880828 ~ 8908 ma abandoned watersupply
Al Kawlah Ar Riashiyah 881101 8908 no ?
Isehagq Ar Riashiyah 890401 8908 no people interested
Shihat Qaifah 870604 8908 o people not coaperative
Homeida Vadi Tha 870620 8308 no ?
Qarn Madar Ar Riashiyah 880109 8908 o private watersupply
Bait Ettekh Rada 880320 8908 no peaple interested
Qarn Qasad Sabah 860803 8908 15, 000 implemented
Haban Qaifah 880109 8908 15,000 implemented
An Nubah (Matar) Qaifah 8908 15,000 inplenmented
Ad Darb Ar Riashiyah 880123 8908 15, 000 implemented
As Safiah Vadi Amad 8809524 8908 15, 000 implemented

Khubza Qaifah 891126 9001 15,000 planned






5“"(“{’7 'wws7coc SQ{W‘LJ wocle Awract

2-12 '17{7
Aok Yol st & Saif Ahkmect

\e

—>z

A X Sakasays, San | fie iy & meters.

04’0'" re9etvom Yo mOSque = 100 mekesr

from 1ew wwa/w.ij flace 10 ¥rees - 20 meder.
#o back foi

WM{ oo fJ fredec s -

#o b«..,/a/f,,j,s arvunct, Wﬁi”/’“‘e':' )

Annex I









\

d
MOSQUE

L e —
oy -
| TOILET TACILITIES
- SNCSEY ISTNSLy [IgRaL
REENnas Plagaess »
'J'!!--.', .::.#. __INLET ORAIM_
'-..llu...j "”_- \
e i
’ 7 ’ _OUTLET DRAIN
, J" F T iMé& [BAS)
' ~ ér \
/ \ )
N
YARD o We FACILITIES J e N .
Y \ S
/ _

. N

¥ el /
- |\ > /'/ L 71
N i

N
&7
]
/
Ve
-
Ve
,
V4
vV
/7

WALLS  INSIDE CisteRN N
oNCReTE LA | '
\+\ \ /
~ \h -— /
\ /
S s
N 4
OL> TOILETS Te B¢ DeMoL(SHED N
N/

RIRDP /ss Sanitary Engineering
Mosque HAWAT

Scale 1:100 |

 Drawing No. 1

[ Xauuy



»

i ahce i he smcanccl R
Ly--dhe_willpgecs.
}/_ F0o LEVEL TOILETS=LEVEL YARD+80 (M
I 2
) 05§ T
%W/Z
nE
% = % YARD
1
Tt s e
i Lw{l \—Tyalz-auzimé—mm#
B LY !W%mm RIRDPIss Sanitary Engineering A >
W Mosque AUGATAH g
| Drawing No1 | Scale 1:100 Dc1fe:28-10—19BLJ







5

I

MMW_,L‘:-_
yaed wmll; 2.m haigh

Nlntnng

MOSQUE

Y

YARD

D

%///////

RIRDP/ss Sanitary Engineering

Mosque SURM ASH SHADADY

Drawing No1 |Scale 1:100 | Date:20-3-1987

m
»
J







~
<

> )
|___reinfarcad cancrete shb:
A=
oo . - .
. P |
3 —L .z
< ‘ '/. g.(p
. 7' !- ‘ ‘ .!E E :
7 Iky 8- pipe; po”
1 wanized ! lercice - ag"d
+ ft"ug.ﬂltfg phte with aiphan
\ \Es ;Iu{_b__iﬂn
new yaral wall; 20 haigh
my_.,nd_mlé,u_n_élgl
a . — )
RIRDP/ss Sanitary Engineering 2

Mosque AT-TAHLAH

( Drawing No 1

Scale 1:100

Date:25-10-1987

J







NN\

NN

A\

— 777

MOSQUE

/.

b —_ —_— —_—- e — — —_ — -

!
{
|
|
{

L

fr e — — =

1
- —— - — —

LLLLL

/

\ 100
vard wall; 2m heigh

QATFIELD

l

\

——_

/

2

| slet! rrmmun- | \ /
_Mﬁlﬂb ~—

Squatting plate with iphon
floor with Ayles

r
RIRDP/ss Sanitary Engineering

Mosque SAFI AL MA

| Drawing No 1

Scale 1:100

Date :30—3-1988J

[ xauuy






00T

HOUSE l

] NG T 1 STAIRS
[ Jo mtao+ ’
un]/ ?_In’ /)cl'db
. : v/ MOSO.UE
e PLATFORM \\\
X YARD
(=Mosque -
e 1.80M.)
TREES
A !
= forcedl Lancel X Slakr, 2002080107 ST$IR ]
L-j[a/ mmi o ¢m9ci:_d B ;_-—‘I
\_‘ &m%pi - 1 ‘ -3 _ZL&L/]__” 220‘\\1—\ - m
_}__;z___!_ — k! ghatforen —~
RIRDP/ss Sanitary Engineering

Mosque AL HAMRA

LDruwing No1 | Scale 1:100

Date :19-7-1988 |

y,

 Xauuy






— \ \\ )
\ MOSQUE \ EXISTING YARD
\ N \ level= +280 cm
AU ARSIy
NEW YARD, level=0cm shirs |
& T~ & &
Q&i
o
1€ ;
/7@ \/@\—\——*"‘L‘Z“‘L‘“‘““‘r—m '
IR \ ( V| rckaniay o | 2o Son cleep
N / N st i (RIRDPIss Sanitary Engineering )
T — Hoae LR im Mosque QARN QASAD (41)
Scale 1100

Dafe:18-9—1989J

Drawing No1
N

[ ¥asuuy






(<41
+—L

GARDEN | -L
D=4 LI ///////4

I _.1},’;’}9,;1,;‘ LTI ’c} MOSQUE RIRDP/ss Sanitary Engineering )
+— —— —+ VJ Mosque AD DARB (42)
\_gZ“* @ Drawing No1]Scale 1:100§ Date:9-10-1989)

?

[ xauuy






[S 0 3 A2 VI

OO~

-

13
14

15

16
17
18
19
20
21
22
23
24
25
26
27
Z8

(x):

Annex K

Comparison of the costs of three different systems for a standard mosque

L = length of PVC pipes = 12 meter A = area of the yard = 50 m2
T = taps washing place = 10 ¥ = length of yard wall = 30 meter
M = pnumber of manholes = 3 Price for excavation = YR 200/m3
Backfill yard = YR 0 Demolishing = YR 1500
Supply line = 6 meters
DESCRIPTION UNIT UNIT Caost (YR) O
PRICE system 1 system 2 system 3
Nass concrete n3 850 3825 2975 2975
Back-f1i11l n3 70 280 0 0
Brickwork(40%20%20, solid) - 74 170 14450 16830 13090
Brickwork(40x20%15, sglid) 7 150 2700 1650 1650
Foundation yard wall(40 cm bigh,
40 cn wide) o' 150 5250 5250 5250
Plastering(l:2.5,water resistent) =2 75 1725 2925 1275
Plastering(t:3.5, not w.r.) w2 70 7280 7280 7280
Painting, water resistent 2 30 1290 1290 1290
Floor tyles(20%20 cm) w2 200 3000 3000 3000
Reinforced concrete n3 3300 8250 14850 23100
Yooden / steel doors plus frames ’
(size: 1.80%0.90 w) nr 1000 3000 3000 3000
Kanhole lids, diameter 50 cm nr 300 600 600 600
Maphole 1lids, diameter 30 cm or 200 600 200 200
Flyscreen protected vent pipes
(PYVC, diameter 6", 3 m') or 300 0 600 600
Squatting plates with PVC drop
pipes(diameter 4",50 cm)"” nr 500 0 1500 1500
Squatting plate with CI siphan ar 700 2100 0 0
Taps plus connections, 0.5" nr - 60 780 780 780
Metal tank with "ball valve", 1.5m3 nr - 1500 1500 1500 "1500
Metal grate plus pit or 150 150 150 150
GS pipes, 0.5", 6m' nr 130 390 390 390
GS pipes, 1.5”, 6m' nr 350 1050 1050 1050
Galvanized steel T's, bends, etc. 432 432 432
PVC pipes, 3", 6nm' nr 200 200 400 400
PVC pipes, 4", 6nm’ nr 300 600 0 0
PVC T's, bends, etc. 160 80 80
Cast iron pipes, 4", 1 m' ur 200 600 0 0
Demolishing old structures 500-2000 1500 1500 1500
Excavation m3 100-1250 5800 9400 5200
+ +
SUB TOTAL 67512 77632 76292
Unforseen and transport % 6751 7763 7629
+ +
GRAND TOTAL 74263 83395 83921

PRICE LEVEL: April 1980

1
2
3

3 pour flush toilets, 2 pits, washing place
septic tank (blocks), scakaway (normal), washing place
septic tank (reinforced concrete), soakaway (normal), washing place
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