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Project Description

This manual covers the rehabilitation of a model water treatment station with a capacity of 160
m?3/hour in Deir ez-Zor. The project comprises the following main components:

* A raw water pumping hall containing two raw water pump sets.

* Araw water sedimentation basin (settling tank with a calming chamber).

* Five metal filters mounted on concrete bases.

* A metal storage tank with a capacity of 60 m?, mounted on a concrete base.

» A clean water pumping building consisting of: a clean water pumping hall with two clean
water pump sets, an alum room with two alum pump sets, and a chlorination room with
two disinfection units.

* An administration building: worker room, storage room, bathroom and toilet.

* Metal suction and delivery lines, wash, air, waste, fresh and saline water lines; basalt
stone for riverbank protection; metalwork for railings, handrails, and manhole covers;
disinfection devices; silica sand for filtration; and other completion works per the technical
conditions in this manual.



PART ONE — INTRODUCTION

1 — Purpose of the Technical Specifications Manual

This manual is a fundamental document clarifying the technical conditions to be followed
and observed in executing the works described herein, established to ensure quality
during and after execution.

The points noted do not exhaustively cover all conditions for executing the works; these
conditions or some of them may be amended during execution as work circumstances
require, provided such amendments are made via written orders issued by the
Administration to the Contractor in due form and shall be considered part of this manual
in all respects.

In any point of dispute, reference shall be made to the Syrian Arab Code, relevant
American codes, and Ministry of Energy / General Water Authority guidelines for
resolution.

Prices listed in the Bill of Quantities (BoQ) cover completed, installed, and ready-to-use

works, including all expenses required: materials, supplies, labor, and other requirements,
unless the BoQ specifies otherwise.

2 — Conformity of Execution with Designs

All works under this contract shall be executed in full conformity with the project designs;
any modification by the Contractor without written approval is a violation requiring the
measures stipulated in the Special Conditions Manual.

If there is a discrepancy between plan dimensions and actual ground dimensions, the
supervising engineer shall make the necessary adjustments, which the Contractor must
implement in proper written form.

The Contractor must comply with all notes and instructions recorded on the work drawings,
which are considered an integral part of this manual.

Required tests to determine soil, concrete, and steel resistance shall be conducted in
accredited laboratories (typically Aleppo University laboratories) in the presence of the
supervising engineer at the Contractor's expense. Testing may require a temporary work
stoppage pending results.

In the event of discrepancy between this document and the BoQ, the BoQ specifications
shall prevail; any deviation must be formally documented by the Administration.

3 — Partial Acceptance of Works Difficult to Defer

Whenever a work of independent character is completed, especially works that will
become difficult to access and inspect later, a record of measurements and quality of the
completed work must be prepared.

A representative of the Administration and a representative of the Contractor shall jointly

prepare this record; in the absence of the Contractor, they shall be bound to accept the
Administration's unilateral record without right of objection.



PART TWO — TECHNICAL CONDITIONS AND
SPECIFICATIONS FOR CIVIL WORKS

A — Excavation Works

Before commencing excavation, record the natural ground level on a numbered drawing
signed by the supervising engineer and Contractor. The Contractor shall supply all
equipment, materials, and surveying personnel required to identify the main points.

The Administration shall determine a zero reference point for the project based on the
station's ground position; the Contractor must adopt this in all station works.

Excavation shall be carried out to the required level per the soil mechanics report and
supervision team guidance, without exceeding it. If the excavation depth exceeds the
required level, the excess shall be filled with plain concrete grade 200 kg/m? at the
Contractor's expense.

All excavation works for foundations, drainage channels, inspection chambers, and
leveling shall conform to the shapes and dimensions shown in the designs. No
construction or concrete pouring shall begin before recording excavation quantities and
obtaining the supervising engineer's written approval via a signed acceptance record;
otherwise, construction works shall be deemed rejected and removed at the Contractor's
expense.

Excavations are calculated based on the largest structural footprint; any excess is not
calculated and shall be at the Contractor's expense.

Before pouring, the excavation shall be cleaned (preferably leaving the last 10-20 cm of
the final layer until the day before pouring). Excavation includes all types: earth, gravel,
rock, and water.

The Contractor shall take all necessary measures to prevent collapse and damage at their
own expense.

The Contractor shall backfill and remove surplus excavation material. If the soil mechanics
report recommends against using the excavated material for backfill, it shall be removed
without additional charge.

Works are estimated per the BoQ or by cubic meter if not specified.

B — Concrete Works

1 — Scope of Works

This section covers all works related to plain concrete, reinforced concrete, and mass concrete,
including protective measures and curing, as well as material specifications.

2 — Quality Assurance of Materials

Materials shall be received at the site; acceptance is not final until the Administration
representative confirms that all materials comply with technical specifications. The
Contractor shall immediately remove rejected materials from the site.

If analysis reveals defective or non-compliant materials, the Administration representative
has the right to reject them at any time; attempted fraud exposes the Contractor to the
provisions of the General and Legal Conditions Manual.

3 — Cement



* Ordinary Portland cement (slow-setting) or equivalent, with a compressive strength of not
less than 315 kg/cm? after 28 days. Each shipment must be accompanied by a laboratory
certificate showing weight, manufacturing date, and chemical, physical, and mechanical
specifications. Cement bags weigh 50 kg; the maximum allowable deficiency in pressure
test results is 8%.

* Mixing different types of cement is prohibited. If cement containing 0.6%. alkaline materials
is used, materials containing reactive silica are prohibited.

» Cement shall be stored in a dry, well-ventilated area at least 20 cm above the floor. Bags
shall not be stacked more than 14 rows for short-term storage or 7 rows for long-term
storage. On reinforced concrete roofs, no more than 4 bags.

4 — Sand

» Shall be produced by crushing hard limestone or clean river sand. Use of basalt-crushed
sand is prohibited. Natural sand shall be sea or washed river sand, free from dust and
foreign materials.

Material Maximum Allowable (% by weight)
Silty clay / fine grain particles 5%
Sulfates and sulfides (as SO;) 1%
Mica 2%
Organic materials 2%

5 — Aggregate (Gravel)

» Shall be produced by crushing hard, clean limestone free from veins, holes, soft sections,
clay, organic materials, and dust. Compressive strength not less than 400 kg/cm?, Los
Angeles abrasion not more than 45%.

+ Maximum aggregate sizes: 25 mm for reinforced concrete, 35 mm for plain concrete.

+ The Contractor shall submit a request indicating the source with a sample for approval
before delivery.

6 — Water
Salt Type Maximum Limit
Dissolved chloride salts 0.5¢g/L
Sulfate salts 0.3 g/L
Total salts 1.0g/L

» Water with foul odor, seawater, or water containing impurities, oils, factory waste, or
sugary materials shall be rejected. The Contractor shall carry out the necessary chemical
analyses at their expense.

7 — Concrete Mix

» The Contractor shall not begin mixing concrete before the supervising engineer inspects
the materials and issues a pouring permit specifying: approval of the mixing method,
material types, cement, site readiness, mixer location, batch volumes, required quantities,
clean water availability, and conforming stone for mass concrete.



Concrete shall be mixed in mixers approved by the Administration representative; the
Administration may request replacements if proven inadequate.

For grade 350 kg/m3: 350 kg cement + 800 L aggregate + 200 L washed river sand + 200
L crusher run per m3. The BoQ grade shall be followed if different.

Materials shall be mixed dry until uniform color is achieved, then water added via a
measured container. Water measurement error shall not exceed 5%; mixing time shall not
be less than 1.5 minutes.

Concrete shall be poured immediately after mixing in thin layers, each layer being poured
before the previous one begins to set.

Concrete grades and corresponding cylinder compressive strength (f'c):

Cement Quantity (kg/m?) 300 350 400 450*

Cylinder Grade C18 C20 C25 C30 C35 C40 C45

Cylinder Strength f'c MPa 18 20 25 30 35 40 45
(kgflcm?) 180 200 250 300 350 400 450

* Grade 450 kg/m? requires special Administration approval.
Formwork removal minimum periods (using Ordinary Portland Cement at normal temperatures):

Side panels of beams, columns, and walls: 2 days.

Slab formwork (keeping supporting props): 8 days.

Beam formwork (keeping supporting props): 10 days.

Supporting props for slabs and secondary beams: 14 days.

Supporting props for main slabs and beams: 21 days.

Days when temperature falls below 5°C shall be added to the above periods.

8 — Reinforcement Steel

Shall be clean, free from flaking rust, and stored in areas protected from rain, water, and
damaging elements.

Deformed bars are acceptable provided documentation of source is submitted and the
supervising engineer's approval is obtained.

Bars shall be placed exactly straight. Cold bending shall be done gradually without heating
to ensure no cracking in the bent section. Minimum bending radius shall not be less than
10 bar diameters.

Bars shall be tied at every intersection with binding wire of not less than 1 mm diameter,
tightly secured.

Supports (chairs) of iron or mortar shall be used between reinforcement and formwork to
ensure adequate concrete cover; one chair every 50 cm in both directions under the top
steel in cantilevers and slabs.

C — Block Masonry Works
Article 1 — Materials Used

Cement: Ordinary Portland cement.

Aggregates: Natural sources compliant with the General Technical Specifications
Manual (Ministry of Construction). Maximum size: 10 mm. Mix: 30% fine sand (£1 mm) +
30% coarse sesame sand (5—10 mm) + 40% fine sesame aggregate.

Water: Clean, free from impurities.



* Mortar: River or crushed fine sand (passing 2 mm sieve, not more than 30% passing 0.2
mm sieve). Grade: 250 kg cement/m?3.

» Plasticizers are permitted with prior Administration engineer approval and laboratory
confirmation. Must not contain lead compounds or compounds with adverse effects on
hardening and strength.

Article 2 — Block Manufacturing

* Mechanical mixing until a dry homogeneous mixture is achieved, then water added at
the minimum required ratio with engineer approval. Water/cement ratio not exceeding
50%. Cement quantity not less than 200 kg per 1,200 L of aggregates (volumetric) or
1,800 kg (gravimetric).

» Compressed in precise metal molds with mechanical vibration at the frequency giving
maximum compaction. Manual compaction is not permitted.

* Block dimensions: 40x20 cm. Thickness per BoQ (20 cm for load-bearing walls, 15 cm
for others).

Article 3 — Physical and Mechanical Properties

Block Type Characteristic Mechanical Strength (after 28 days)
Solid block Not less than 100 kg/cm?

Hollow block Not less than 60 kg/cm?

Density Not less than 2,000 kg/m?

Water absorption Not more than 10%

Article 4 — Sampling and Testing
» Two samples per 1,000 blocks or fewer from a single source, selected randomly under the
Administration engineer's supervision.

» Tests: shape, dimensional regularity, drying shrinkage, and compressive strength per
Syrian Standard No. 333.

Article 5 — Block Compliance with Specifications
* A batch is considered compliant if test results meet all requirements. Non-compliant
batches shall be immediately removed from the site at the Contractor's expense.
* Construction shall not begin before test results are available and the engineer approves.

Article 6 — Block Construction

» Blocks shall be laid with cement mortar grade 250 kg/m? and river or fine crushed sand.
Blocks shall be wetted immediately before installation. Mortar joint thickness:
approximately 15 mm.

+ Construction must have correct horizontal courses; vertical joints of two successive
courses must be offset by at least 10 cm.

* Wall cavity in double walls: minimum 5 cm, with stainless steel metal ties at horizontal
spacing not exceeding 90 cm and vertical spacing not exceeding 45 cm, in a staggered
pattern.

* For walls exceeding 4 m in height, reinforced concrete lintels with 10 mm deformed bars
shall be used with Administration engineer approval.

+  Walls shall be wetted to keep them moist for one week after construction.

D — Quarry Stone Backfill



Rough quarry stone free from gypsum and organic materials, preferably from the upper layer of
large aggregate, of hard limestone or river sediment types, free from decomposed materials and
clay soil. Used in the following locations:

Over the station ground up to the zero level.

Backfilling excavated areas if recommended by the soil mechanics report.
Backfilling room and hall floors.

Filling voids in the station area as necessary.

River bank grading.

Each layer of quarry stone shall not exceed 25 cm; it shall be moistened and compacted properly.
The ground shall be compacted with a mechanical vibrating roller. Levels shall be taken before
and after spreading to calculate actual quantities. Works are estimated by cubic meter.

E — Cement Plaster and Tyrolean Render

Article 1 — Materials Used

Cement: Portland cement compliant with Syrian Standard No. 44 (1980).

Sand: Natural or produced by crushing natural stone, or a mixture, compliant with Syrian
specifications. Free from adhesive materials such as silt and clay balls. Clay and soil
content not to exceed 5%.

Sieve Opening Size (mm) | Lining Layer(%) Finish Layer(%)
5.00 100 .

2.36 100-90 100

1.18 100-70 100-90

0.60 80-40 100-55

0.30 40-5 50-5

0.15 10-0 10-0

Strip mesh for reinforcing the plaster over conduits and at the junctions of block walls with
reinforced concrete, compliant with specifications.
Plasticizers: Compliant with British Standard BS4887 or American Standard ASTM C494.

Article 2 — Execution

A — Surface Preparation

Surfaces shall be cleaned of dust, block mortar residue, and salts with a dry wire brush;
surfaces of concrete elements cast in smooth formwork shall be raked or roughened.
Plastering on smooth surfaces is not permitted.

Oils, oil-based paint, and grease shall be removed with degreasing agents. Vegetation
shall be removed with fungicidal agents.

Protruding nibs shall be chiselled off. Voids up to 1.5 cm depth shall be filled with the
base coat mortar; if depth exceeds 4 cm, galvanised metal mesh reinforcement shall be
used.



Surfaces shall be dampened before commencement to ensure good bond.

Metal mesh shall be fixed over electrical and plumbing conduits and at block-to-concrete
junctions using steel nails (mesh at 50 cm centres) to minimise cracking.

All conduit and joinery works shall be completed before commencing plastering.

B — Mixing Method

All materials, tools, and containers shall be clean. Gauge boxes shall be used in the dry
state.

Mix until a homogeneous workable consistency suitable for the application location is
achieved. Mechanical mixing is permitted for no more than 3 minutes.

Mortar that has begun to set shall not be used (setting begins after 15 minutes for
aggregate and 30 minutes for cement).

Article 3 — Plaster Layers

Spatter Dash Coat

The spatter dash mortar shall be prepared from cement and fine sand (grade 350 kg/m?)
with sufficient water to allow throwing without sagging. Applied to all surfaces and left to
fully harden, then kept moist by watering for 3 days. The base coat shall not be applied
within less than 4 days of the spatter dash coat.

Base Coat (Rough)

Mortar of cement, sand, water, and plasticizers where required, grade 350 kg/m?3.
Vertical screeds shall be applied as vertical strips not less than 7 cm wide and not more
than 1.5 m apart; set plumb and true using a string line and plumb bob, then left for 24
hours and kept moist for 3 days. The base coat shall be applied bottom to top and
levelled with a screed board; the surface shall be scratched then kept moist for 3 days.
Base coat thickness: 10—15 mm. If thickness exceeds 40 mm, mesh reinforcement shall
be used. The base coat shall not commence before the engineer approves the screeds.
Finish Coat (Fine)

Mortar of cement, fine sand, and water, grade 350 kg/m?, applied within no more than 30
minutes. Spread evenly over the dampened base coat surface using a float or steel
trowel. Trowelled with a dry wooden float when the surface sheen disappears. Maximum
allowable deviation: 3 mm per 2 m vertically. Left for 24 hours then kept moist for 4 days.
Water shall not be added to mortar that has begun to set.

Article 4 — Types of Cement Render

Internal and External Cement Render

The final layer prior to painting or ceramic/granite with special adhesive. Applied at 1.5-2
cm thickness on concrete walls and 2—2.5 cm on block walls per the drawings.

Tyrolean Render over Cement Render

Grade 450 kg white cement with salt-free nabki sand to achieve the colour approved by
the supervising engineer. The render face shall be left with a rough texture to ensure
bond. Applied using special machines in several passes. Watering shall be maintained
for a sufficient period.

Article 5 — Inspection and Acceptance



Verify that plaster junction lines are straight and regular.

The final render surface shall be flush and even with door and window reveals.

Render shall be executed thoroughly around openings, holes, edges, render-to-sill
junctions, and around conduits.

No coat shall commence before the previous coat has been completed and dried to the
satisfaction of the engineer.

Plastering is prohibited when the sand is saturated with water or when the temperature is
below 4°C.

Verify the absence of hollows, cracks, undulations, or defects; defective areas shall be
removed and re-executed at the Contractor's expense.

Article 6 — Measurement and Payment

Measured and paid by the square metre of work actually executed. Openings shall be measured
and deducted. No additional payment shall be made for added materials or mesh at specified
locations. Render works beneath stone cladding or ceramic tiles shall not be measured.

F — Plastic Spray Paint Works

Surfaces shall be clean, dry, and free from anything preventing paint adhesion.

For internal surfaces: minimum three coats (if insufficient, the Contractor shall apply
additional coats at their own expense).

High-quality plastic paint shall be used. Works are estimated by square meter.

G — Manufactured Ironwork (Metal Joinery)

Metal joinery for doors and windows in rooms and halls, railings, manhole covers, the
main gate, fill openings, and metal stairs for room roofs and halls in the settling tank
area.

Doors: profile iron and angle iron — sheet metal for the lower 1/3 and glass for the
remainder (bathroom and toilet doors: sheet metal for 2/3 and frosted glass for the
remainder).

Settling tank stairs: angle iron (50x50 mm for uprights, 40x40 mm for steps). Three
stairs: for access to the cone, calming manhole, and the waste/cone/tank.

Window protection iron to be manufactured per the design chosen by the supervision
team.

Railings for raw water stairs, settling tank stairs, walkway, and any other location chosen
by the Administration. Paint after grinding: two coats primer + three coats high-quality oil-
based paint.

Quality fittings and locks (inferior types not accepted). Glass not less than 4 mm thick.
Works are estimated by kilogram.

H — Metal Joinery Maintenance Specifications

Correcting deformations, warping, and wear and re-installing properly and balanced.
Thoroughly cleaning the joinery and removing old paint.

Repairing locks, hinges, and all necessary parts.

Supplying and installing window glass not less than 5 mm thick.

Repainting the joinery: two coats primer + three coats oil-based paint.

Works are estimated as a lump sum.



| — Fresh and Waste Water Networks and Sanitary Fittings

Fresh Water Network

3/4" PPR (polypropylene) pipes for hot and cold water.

1 m3 plastic tank on the administration building roof with a float valve and 3/4" 6-bar gate
valve.

European stainless steel kitchen sink with required accessories.

One washbasin 60 cm next to the toilet.

Shower mixer + toilet faucet + washbasin mixer + kitchen mixer of good quality available
in markets after supervision approval.

Tank supply from the delivery line with 3/4" PPR pipes with 6-bar gate valve. All PPR
pipes rated for 6 bar.

Standard mirror with porcelain shelf and soap dish, properly installed.
Copper or chrome-coil water heater, insulated, ceiling-mounted in bathroom, capacity 60
liters.

Waste Water Network

10 no. PVC syphons (2 clean water hall + 1 raw water hall + 1 chlorine room + 1 alum
room + 1 toilet washbasin + 1 toilet + 1 kitchen sink + 1 bathroom), wall thickness not
less than 3 mm.

Syphon covers shall be chrome-plated brass.

4" PVC pipes for syphon discharge, connected to the waste water sump at the
administration rooms, minimum wall thickness 2 mm.

6" PVC pipes to discharge the waste water sump to the river, wall thickness not less
than 4.9 mm, laid in trenches with required sand bedding.

An appropriate cast iron cover with a clear opening not less than 60 cm on the roof of
the main sump.

Arabic-type squat toilet (pan) of good quality.

1.5" PVC pipes for discharge from washbasins, kitchen sink, and pump drainage,
minimum wall thickness 2 mm.

All required accessories shall be supplied and installed. All wastewater accessories shall
have a minimum wall thickness of 3 mm.

J — Rainwater Downpipes

8 no. high-pressure 4" PVC pipes 3 m long, each with an elbow at the base.
Distribution: 3 for administration rooms, 3 for clean water/chlorine/alum halls, 2 for raw
water hall.

Installed from roof level to ground with an elbow at the end to direct water away from
walls. Works estimated by number.

K — Filter and Settling Basin Wash Water Drainage

All drainage works from filters and settling basin inspection chambers to the river: high-
pressure 12" PVC.

12" PVC pipes to drain filter backwash water from the canal to the main sump with
accessories, in trenches with sand. Works estimated by linear meter.



PART THREE — TECHNICAL CONDITIONS FOR
METALWORK

General conditions for metalwork:

All welding in the station shall use exclusively European welding rods (Bohler — OK or
equivalent quality). The bidder shall specify the welding rod type.

Welding areas shall be wire-brushed before welding.
Welding shall be done in two phases.

Filters, tank, strainers, settling basin metalwork, and settling basin stairs shall be
sandblasted inside and out exclusively at the work site.

All metals (sandblasted) shall be cleaned with brushes, scrapers, and grinders to
remove all rust and impurities.

Sandblasted metals shall be painted with food-grade epoxy suitable for drinking water in
multiple coats until fully opaque.

All external metals: two coats primer + three coats high-quality oil-based paint (except
buried pipes).
Buried metal pipes: two coats primer + three coats hot bitumen.

Every metal in direct contact with water shall be sandblasted then painted with drinking-
water-grade epoxy.

A — Metal Filter Maintenance Works

Open the metal filter, drain the sand from below and above, and remove existing filter
elements.

Clean the filter inside and out with compressed water.

Treat any deterioration in pipes and the internal shower; if treatment is not feasible,
replace with new.

Sandblast the filter inside and out until all rust is completely removed.

Paint the interior with food-grade drinking-water-compliant epoxy in two perpendicular
coats (health certificate required). If coverage is not sufficient, add a third coat.

Paint the exterior: two coats primer + three coats oil-based paint.
Replace all bolts, nuts, and gaskets with new ones.
Works estimated by number.

B — Metal Tank Maintenance Works

Drain the tank. Clean inside and out with compressed water. Treat any deterioration;
replace if not feasible.

Sandblast inside and out until all rust is removed.

Paint interior with food-grade drinking-water-compliant epoxy in two perpendicular coats.
Third coat if insufficient.

Paint exterior: two coats primer + three coats oil-based paint.
Replace all bolts, nuts, and gaskets. Works estimated by number.

C — Metal Works Attached to Sedimentation Basin

Inner section: 8 mm thick cylinder, 80 cm diameter, 80 cm long, 8 openings (10 cm wide
x 60 cm long), connected to a metal cone per drawings.



Outer section: 8 mm thick cylinder, 145 cm diameter, 290 cm height. Both parts may be
fixed with an 8 mm sheet plate.

Same maintenance procedures as metal tank. Epoxy paint on both sides. Works
estimated by number.

D — Supply and Installation of 250 mm Metal Strainer

Installed on the suction line, manufactured from European iron plates (rocket type),
containing a non-return valve and flanges. Painted with epoxy inside and out until fully
opaque.

Strainer basket diameter: 75 cm from 6 mm thick plates.

Includes supply and installation in the river bed on suction lines. Works estimated by
number.

E — Metal Pipe Maintenance Works

Clean pipes of all diameters from dirt and oil stains.

Buried pipes: two coats primer + three coats hot bitumen.

Exposed pipes: two coats primer + three coats oil-based paint, color-coded by use
(clean, raw, wash, etc.).

Exposed pipes raised from the ground on concrete supports grade 250 kg/m? every 5
meters. Works estimated by number.

F — Metal Elbow Maintenance Works
The same procedures applied to metal pipe maintenance shall be followed. Elbow maintenance
costs are included in the Bill of Quantities prices.

G — Flanges, Blank Flanges, Bolts, and Gaskets

Flanges shall be used wherever any pipe section can be easily dismantled and
reinstalled.

Flanges and blank flanges shall be from locally fabricated steel plates, thickness not less
than 16 mm.

Bolts shall be grade 8.8 hard steel with nut and spring washer:
o 19 mm diameter x 70 mm length for 10" flanges and blank flanges.
o 16 mm diameter x 70 mm length for 6" flanges and blank flanges.

Gaskets shall be linen-reinforced rubber, 5 mm thick, sized to match flange diameters.
The cost of bolts, washers, gaskets, and flanges is included in the pipe unit prices.

H — Supply and Installation of 2" Galvanized Pipes

Used for: raw pump priming lines, and air line from compressor from clean water hall to
filter air line inlets.

2" galvanized pipes, 4 mm wall thickness. Paint with three coats high-quality oil-based
paint.



*  Work includes: supply, installation, welding, required accessories (except valves), sand
and excavation when buried, and metal clamps when exposed. Works estimated by
linear meter.

PART FOUR — GATE VALVES, NON-RETURN VALVES, AND
MECHANICAL FLOW METERS

A — Gate Valves 10", 6", and 4"

10" Gate Valve — 10/16 Bar Pressure
Installed at the following locations:

* Raw water pumps: 2 no.
* Clean water pumps: 2 no.
* On the general defense line: 1 no.



* For feeding the settling tank cone from below: 1 no.
+ Between filters and tank: 1 no.

6" Gate Valve — 10/16 Bar Pressure

» Perfilter: 4 no.
* Below the settling tank cone for draining: 1 no.
» Below the fill weir (fill sump) for draining: 1 no.

Technical Specifications for Gate Valves

Requirement Detail

Quality and Certification Best and most reputable global brands; ISO 9001:2005 certified

Valve Body GGG ductile iron, defect-free

Gate GGG ductile iron coated with EPDM rubber suitable for drinking water

Stem Stainless steel or corrosion-resistant chrome

Flanges Dimensions, specifications, and drilling per ISO

Protection Dip-coat epoxy, minimum 200 microns thickness

Marking Nominal diameter, nominal pressure, metal type, company name —
embossed or raised from body

Operation Easy opening/closing, opens counter-clockwise

Condition New (not refurbished), certified origin certificate and customs clearance

The work includes supply and installation in accordance with the above-mentioned specifications,
together with all required bolts and gaskets. Works are measured and paid by number per
diameter.

B — 10" Non-Return Valve — 10/16 Bar

» Best and most reputable global brands; ISO 9001:2005 certified. Flap type with ISO
flanges. GGG ductile iron body. Stainless steel stem. New, not refurbished. Certified
origin certificate and customs clearance.

* Includes supply and installation with bolts and gaskets. Works estimated by number.

C — 2" Chrome Ball Valve

+ Used for: compressed air inlet at clean water rooms for filter backwash (1 no.),
compressed air inlet to filters (5 no.), filter bottom drains (5 no.), compensating lines at
raw water pumps (2 no.). Total: 13 no.

* Rated for at least 10 bar, from the best global brands. Includes supply and installation
with accessories. Works estimated by number.
D — 2" Brass Non-Return Valve
* Best global brands. Installed on compressed air inlet at filters: 5 no. Includes supply and
installation. Works estimated by number.
E — 150 mm Pressure Reducer

Installed on filter backwash water line (reduces pressure from 7.5 to 2 bar). The bidder shall
submit catalogs, required specifications, and all installation requirements.

F — 250 mm Mechanical Flow Meter — 10/16 Bar

Installed in the clean water hall. Technical specifications:



Requirement

Detail

Manufacturer Well-known European company

Type Mechanical turbine per ISO

Body Cast iron, internally and externally coated with epoxy = 200 microns
Connection Flanges per ISO 2531 / DIN 2501

Drive Magnetic (water isolated from register)

Operating Pressure

0—16 bar per 1ISO 4065

Protection Rating

IP68 minimum

Temperature Range

-10 to +50°C

Register 6 digits for m*, pointer indicator for m? fractions, IP68 rating
Crystal Not less than 8 mm thick, shatterproof, with protective cover
Condition New, tamper-proof sealed, certified origin certificate + customs clearance

¢ Internal components shall be non-hazardous to public health, resistant to breakage and
chemical materials, and capable of being dismantled and reinstalled without removing
the meter from the line.

e Technical data sheets shall be original and in colour; photocopies are not accepted.

¢ Work includes supply and installation with all required accessories. Works are measured
and paid by number.

All meters and valves shall be from the best and most reputable global brands, new and not
refurbished, bearing the company name or logo matching the catalogue (cast or embossed).

G — Inspection Chambers

Valves shall be installed within the chambers. Inspection chamber dimensions shall be as per site
conditions and supervision team directions. Works include:

* Plain concrete blinding grade 150 kg/m?, 10 cm thick with 10 cm projection beyond the

base.

Plain concrete grade 250 kg/m? (formwork) for walls and floor, 20 cm thick, including all
required pipe and fitting supports.

Reinforced concrete grade 350 kg/m? for the chamber roof, 25 cm thick, reinforced with
7 bars diameter 12 mm in both directions on two layers of mesh.

GRP chamber cover, minimum diameter 60 cm, minimum weight 125 kg (costs included
in the Bill of Quantities prices).

Concrete and excavation works shall be measured in accordance with the equivalent civil
works items.

PART FIVE — DISINFECTION, ALUM, AIR COMPRESSOR,
AND FILTER MEDIA

A — Air Compressor

Installed in the clean water pumping hall:

Parameter Value

Type Rotative Pump — positive displacement
Flow Q =6 m*min

Pressure H =1 bar




Electrical Supply NYY cable of appropriate cross-section from clean water panel

Safety Valve Fitted for overpressure inside the tank

A high-pressure hose with accessories shall be extended to connect the air outlet from
the compressor to the 2" galvanized pipe.

Work includes: supply, installation, piping connection, electrical connection, testing, and
commissioning ready for operation.

The Contractor shall supply a metal expansion joint and non-return valve with
accessories to prevent water backflow.

B — Alum Dosing Pump Sets

Parameter Value

Type Standard piston type

Head Not less than 25 m

Flow Rate 60-1,000 L/hr

Electrical Supply 380 V /50 Hz (3-phase)

Protection Rating IP55 minimum

Piston Material PVC

Tanks 2 no. — high-density polyethylene — 100 L capacity each

Shafts and Mixers Stainless steel or chrome exclusively — min. 0.5 HP — speed <750 rpm

Pipes Polypropylene 0.5" diameter — buried 40 cm deep — to the bottom of the metal
cone

Valves shall be polyethylene (or PVC): one per pump set + one below each tank + one
on the inlet line + one on the settling basin = 6 valves total.

A clean water supply line (3/4" polypropylene) shall be extended with a gate valve, 6 bar
stopcock, and all required accessories.

The work includes: 2 alum pump sets + mixers (2 no.) + tanks (2 no.) + pipework + clean
water supply line + steel bases + pump and mixer supports + painting + accessories +
required excavation works. Works are measured and paid by number.

C — Sodium Hypochlorite Dosing Pump Sets

Disinfection sets for dosing sodium hypochlorite solution in the designated room:

Parameter Value

Type Standard piston type

Head Not less than 25 m

Flow Rate 10-15 L/hr

Electrical Supply 220-240 V /50 Hz

Protection Rating IP55

Piston Material PVC

Tanks 2 no. — polyethylene — =200 L capacity each
Pipes Polypropylene 0.5" — buried 240 cm deep

PVC valves: one per pump set + one below each tank + one on the inlet line.
A porcelain washbasin shall be installed with a mirror and shelf.

A clean water supply line shall be extended using galvanised pipes from the clean water
hall to the chlorine room, 3/4" diameter, with a 6 bar gate valve and 1/2" stopcock.

A 45 cm diameter metal exhaust fan shall be supplied and installed to extract foul air from
the chlorine room.




¢ A 3 m?tank mounted on a metal base with all required accessories shall be supplied.

e The work includes: 2 pump sets + PVC pipework, galvanised steel pipes, and
polypropylene pipes + tanks and their bases + exhaust fans + excavation, backfill, and
sand bedding + accessories, complete and ready for operation. Works are measured and

paid by number.

D — Filter Elements (Nozzles)

General specifications:

« Allfilter element parts manufactured from homogeneous-density white polypropylene,

suitable for drinking water.

* Material density not less than 0.95 g/cm?3.
» Suitable for filter backwash with water and air, withstanding back-pressure up to 4 bar.

Detailed technical specifications:

Specification Value

Cup outer diameter 50 mm

Total cup height 46 mm

Vertical slot width 0.5 mm
Number of vertical slots 36 slots in 3 stages
Slot length per stage 9 mm

Total slot area 3.24 mm?

Cap spark diameter 24 mm
Threaded section height 32 mm

QOuter tube height 170-200 mm
Stem diameter (internal/external) 16 mm /20 mm
Wall thickness 2 mm

Slot width x length 2 mm x 60 mm

Required Tests

e Shape, dimensional, wall thickness, and density tests.
e Hydrostatic tests (immediate and long-term).

e Thermal reversion test.

e Chemical tests.

A health certificate for the raw material shall be submitted from Ministry of Health laboratories.
Tests shall be carried out under the company's supervision at the Contractor's expense. Items

shall be manufactured in accordance with the approved drawing template.

E — Filter Sand

Specification Value

Type Natural silica quartz (not crushed/broken pieces)
SiO, content > 96%

Grain size (metal filters) 0.8-1.6 mm

Equivalent diameter 0.8-1.0 mm

Grain size coefficient 1.2-1.8

Non-conforming size grade 21.5

Grain density 2,500-2,670 kg/m?®

Normal filtration rate 7 m/hr

Abnormal filtration rate 8-10 m/hr

Reference Syrian Standard No. 588 / 1988




* Grains shall be nearly spherical in shape, washed, free from impurities and organic
materials, and shall not react with chemical substances.

* Tolerance limits: 5% below 0.8 mm and 5% above 1.6 mm.

» Shall not introduce impurities harmful to human health when used in drinking water
treatment.

» Tests shall be carried out on the filter sand to verify its quality and acceptance.

*  Works are measured and paid by cubic metre, inclusive of supply, spreading, and all
required works.

PART SIX — PUMP SET TECHNICAL SPECIFICATIONS

Pumps and motors for raw and clean water shall be from the best and most reputable global
brands, accompanied by catalogs. Catalogs shall include the manufacturer's fax number,
address, and website. Pumps shall be accompanied by a performance curve showing: operating
point, flow rate, head, efficiency, power curve, NPSH, model, and ISO certificate.

A — Raw Water Pump Sets

The raw water pump shall be installed at no more than 4.5 m above the minimum river level,
and no more than 110 m from the suction point.

When submitting pumps, the Contractor shall attach a properly certified certificate of origin.
Offers that do not comply with the above requirements will not be accepted.

Coupling: metallic flexible jaw type with rubber spider insert; bolts shall be of European
manufacture exclusively. Gear-type couplings are not permitted. A suitable flexible coupling
(steel fibre disc type) may be used as an alternative.

Pump — Raw Water

Parameter Value

Type Horizontal centrifugal

Flow Rate 160 m®hr

Head 20m

Negative suction Not less than 6 m (NPSH <4 m)

Speed 1,500 rpm

Efficiency Not less than 70%

Impeller Bronze

Shaft Non-magnetizable, corrosion-resistant stainless steel
Body Defect-free cast iron

Motor — Raw Water

» Totally enclosed squirrel cage, 380 V / 50 Hz.

» Tropical insulation and protection; insulation class IP54 minimum. Temperature not to
exceed manufacturer's limits.

« Star-delta starting. Adequate power with 20% margin without excessive temperature
rise.

* Speed 1,500 rpm and best possible efficiency.

Accessories — Raw Water
*  Pump coupled to motor with a dynamically balanced flexible coupling.




* Mounted on a metal base of channels not less than 14 cm (heavy type) with 22 mm bolts
x 6 on the concrete base.

» Two plastic conduit pipes per pump, 2" diameter, for cable routing from motor to panel.
» Supply and install pressure gauges on delivery line (0—6 bar) per pump.
» Install a 1/2" valve on the suction line at the highest point for air venting and priming.

B — Clean Water Pumps

Parameter Value

Type Horizontal centrifugal

Flow Rate 160 m*hr

Head 75m

Speed 1,500 rpm

Efficiency Not less than 70%

Impeller Bronze

Shaft Non-magnetizable, corrosion-resistant stainless steel
Body Defect-free cast iron

Motor — Clean Water

Totally enclosed squirrel cage type, 380V / 50 Hz.

Tropical insulation and protection; IP54 minimum. Star-delta starting. Power with 20%
margin.

Speed 1,500 rpm and best possible efficiency.

Accessories — Clean Water

Coupled to motor with a dynamically balanced flexible coupling.

Metal base frame from 20 cm channels (heavy type) with 6 no. 22 mm diameter anchor
bolts.

2 no. heavy corrugated plastic conduits per pump, 2" diameter, for cable routing.
Pressure gauges on the delivery line (1-10 bar).

Work includes: supply, installation, accessories, and pressure gauges. Works are
measured and paid by number.

PART SEVEN — ELECTRICAL WORKS TECHNICAL
SPECIFICATIONS

All equipment (relays, contactors, time relays, thermal-magnetic circuit breakers, motor circuit
breakers, copper busbars, sockets, signal lamps, push buttons, accessories) shall be from the
best and most reputable global brands.

A — Air Compressor Control Panel (18.5 kW)

For operation and protection of the raw water pumps and air compressor.
Metal Enclosure



+ Thermally coated sheet steel 21.5 mm thick with rubber door seals.

* Enclosure dimensions: 125x80%40 cm. Metal base from 50x50x5 mm angle iron, 20 cm
high + 10 cm concrete plinth.

* The visible sides of the metal base shall be clad with 2 mm sheet steel fixed with bolts
and painted.

* Double door: inner metal door (circuit breaker handles) + outer door (fixed section for
meters and signal lamps + glazed hinged section). Quality handles: 2 per door (top and
bottom). Two-leaf doors.

» The Contractor shall increase the enclosure dimensions if the components do not fit.
Panel Specifications — Power Inlet

* Main 3-phase thermal-magnetic circuit breaker: 50 A rated, interrupting capacity =215 kA,
380 V /50 Hz.

» 3 power-on signal lamps: 7 no.

* Network analyser for all parameters (amps — volts — Hz).

Star-Delta Starter

* Main and delta contactor: 2 no. (appropriate rating).

« Star contactor: 1 no. (appropriate rating).

« Thermal overload relay: 1 no. (appropriate rating).

+ Time relay: 1 no. (0-30 seconds).

» Start and stop push buttons: 2 no.

Auxiliary Outputs

* 3-phase thermal-magnetic circuit breaker 20 A for 3-phase socket supply: 1 no.
* Single-phase circuit breaker 16 A for twin socket: 1 no.

+ Single-phase circuit breaker 10 A for hall lighting: 1 no.

* Single-phase circuit breaker 10 A spare: 1 no.

* All circuit breakers with interrupting capacity =10 KA.

Additions

» 3-phase socket 32 A on panel side. Twin socket 32 A on panel side.

» All required wiring, flexible cables, plastic cable trunking, metal DIN rails, junction boxes,
nameplates, and accessories.

» Neutral busbar: copper bar on busbar carrier, colour-coded. Earth busbar: copper bar
fixed on carrier, colour-coded.

*  Work includes: assembly, supply, wiring, and connection ready for operation. Contactor
spare capacity 225%. Works measured and paid by number.

B — Raw Water Pumping Panel (18.5 kW)

For operation and protection of the 2 no. raw water pumps.
Metal Enclosure

* Thermally coated sheet steel 21.5 mm. Dimensions: 150x120x60 cm. Metal base from
50x50%5 mm angle iron, 20 cm high + 10 cm concrete plinth.

* Double door (inner metal + outer glazed with fixed section). 2 handles per door. Two-leaf
doors.

Panel Specifications — Power Inlet
* Main 3-phase circuit breaker: 100 A rated, interrupting capacity 215 kA, 380 V / 50 Hz.
+ 3 power-on signal lamps. Network analyser: 2 no. Running hours meter: 2 no.



Pump Control Outputs

» 3-phase circuit breaker 50 A, interrupting capacity 210 kA: 2 no.
* Phase-failure protection relay: 2 no.

* Dry-run protection relay with sensors on suction lines: 2 no.

* Signal lamps 10 no.: (2 phase failure + 2 overload trip + 2 dry run + 2 running + 2 normal
stop).

¢ Control circuit fuses: 6 no.
Star-Delta Starter

+ Main and delta contactors: 4 no. Star contactors: 2 no. Thermal overload relays: 2 no.
Time relays (0-30 s): 2 no. Push buttons: 4 no. Dry-run relay: 2 no. Phase-failure
protection relay: 2 no.

Auxiliary Outputs and Additions

» 3-phase circuit breaker 20 A for 3-phase socket: 1 no. Single-phase circuit breaker 16 A
for twin socket: 1 no. Single-phase circuit breaker 10 A for lighting: 1 no. Single-phase
circuit breaker 10 A spare: 1 no.

» 3-phase socket 32 A. Twin socket 32 A. Full wiring, flexible cables, cable trunking, and
all materials.

*  Work includes: assembly, wiring, and connection ready for operation. Spare capacity
225%. Works measured and paid by number.

C — Clean Water Pumping Panel (55 kW)

For operation and protection of the 2 no. clean water pump sets.
Metal Enclosure

» Thermally coated sheet steel 21.5 mm. Dimensions: 150%120x60 cm. Base from
50x50x50 mm angle iron, 30 cm high.

* Double door (inner metal + outer with fixed section and glazing). Chrome handles: 2 per
door. Two-leaf doors.

Panel Specifications — Power Inlet
* Main circuit breaker: 400 A rated, interrupting capacity 215 kA, 380 V / 50 Hz.
» 3-phase circuit breaker for feeding the raw water panel, interrupting capacity =215 kA.

» European copper busbars fed from the main circuit breaker, minimum cross-section
40%4 mm.

» Power-on signal lamps: 14 no. Network analyser: 2 no. Running hours meter: 2 no.
Pump Control Outputs
» 3-phase circuit breaker 160 A, interrupting capacity 210 kA: 2 no.

*  Current transformers 200/5 A: 6 no. Phase-failure protection relay: 2 no. Dry-run
prevention relay with electric float switch in the clean water tank: 1 no.

» Signal lamps 10 no.: (2 phase failure + 2 overload trip + 2 dry run + 2 normal stop + 2
running).

« Control circuit fuses: 6 no. Main circuit breaker for clean water group 160 A, interrupting
capacity 210 KA.

Star-Delta Starter

* Main and delta contactors: 4 no. Star contactors: 2 no. Time relays (0-30 s): 2 no. Push
buttons: 4 no. 1-0-2 changeover switch to prevent both pumps starting simultaneously.

Auxiliary Outputs



3-phase circuit breaker 20 A for disinfection equipment (alum + chlorine): 2 no. 3-phase
circuit breaker 80 A for air compressor + star-delta starter with protections and pressure
switches: 1 no.

3-phase circuit breaker 32 A for side-mounted 3-phase socket: 1 no. Single-phase circuit
breaker for lighting and sockets in the clean water hall and chlorine and alum rooms: 1
no. Single-phase circuit breaker 20 A for side-mounted twin socket: 1 no. 25 A spare
circuit breakers: 2 no.

Additions — Clean Water Panel

3-phase socket 32 A. Twin socket 32 A. NYY 4x6 mm? cable to the air compressor.

NYY 2x10 mm? cable + 4 mm? earth conductor to the administration building to feed the
lighting panel.

4x10 mm? cable for connection between the general lighting circuit breaker and the
lighting panel.

NYY 2x6 mm? cable + 4 mm? conductor for lighting in the clean water building hall.

Full wiring, cables, cable trunking, and all materials. Colour-coded copper busbars
(neutral and earth). Busbar zone enclosed with transparent fibreglass panel.

Spare capacity 225%. Works measured and paid by number.

D — Alum Section Control Panel

Thermally treated sheet steel, 75x50%25 c¢cm, 1.25 mm thick. Two doors (inner metal + outer
glazed). Contains:

Main 3-phase circuit breaker 16 A, interrupting capacity >6 kA: 1 no.

Standard motor circuit breakers (10 A): 4 no. (2 for alum pumps + 2 for mixers).
Signal lamps: 3 for power + 4 for running status. 1-0-2 changeover switch (10 A): 2 no.
3-phase sockets 10 A: 4 no. (feeding the four motors). 4x5 mm? cable from clean water
panel to alum panel.

Work includes: supply, installation, and connection ready for operation + all wiring,
cables, trunking, and materials. The bidder shall specify circuit breaker models. All
equipment from the best brands. Works measured and paid by number.

E — Chlorination Section Control Panel

Thermally treated sheet steel, 60x50%25 cm, 1.25 mm thick. Two doors (inner metal + outer
glazed). Contains:

Main 3-phase circuit breaker 10 A, interrupting capacity >6 kA: 1 no.

Appropriate circuit breakers for chlorine dosing pumps: 2 no. Signal lamps: 3 for power
+ 2 for running status.

1-0-2 changeover switch (10 A): 1 no. 3-phase sockets 10 A: 2 no.

4x5x2 mm? cable from clean water panel to chlorine panel. Full wiring, cables, trunking,
and all materials.

The bidder shall specify circuit breaker models. All circuit breakers with interrupting
capacity >6 kA. Installed in the clean water hall. Works measured and paid by number.

F — Grid/Generator Transfer Switch Panel



3-phase 400 A rotary changeover switch: 1 no.
220 V signal lamps: 6 no. Network analyser: 1 no.

Supply and install all accessories within an appropriate metal enclosure. Works
measured and paid by number.

Note: A grounding network shall be installed with standard earth rods at standard depth to
achieve a resistance of 3 ohms.

G — 200 KVA Transformer Substation

Supply and installation of an air-cooled transformer substation for the model stations per the
following specifications:

Parameter Value

Capacity 200 KVA

Frequency 50 Hz

Voltage 20/0.4 KV

Connection Star-Delta

Standards BS171 /1EC 60076 + Syrian standards

Included Accessories Thermometer with contact + Buchholz relay + voltage insulators + oil expansion
tank + moisture absorber breather + magnetic oil level indicator + oil drain valve +
wheels + terminal box + nameplate

Accompanying accessories:

Low-voltage panel: 400 A rated 3-phase thermal-magnetic circuit breaker + 3 outgoing
ways per phase. Copper busbars cross-section 2.5 mm x 3 cm.

Three medium-voltage fuses with appropriate holders to match the transformer.

Three surge arresters. Remaining specifications to be determined by the bidder.

The Contractor shall provide everything required to install, connect, test, and
commission the transformer. Catalogs and technical data sheets shall be submitted.
Works measured and paid by number.

H — Internal Lighting

Complete double LED fluorescent fitting: 16 no.

Complete light point: 16 no.

Single grounded 16 A electrical socket: 16 no.

2.5 mm single-core cable. 1.5 mm single-core cable.

Works measured and paid as a lump sum inclusive of all cables and required materials.

| — Grounding Networks

Two grounding networks shall be installed: the first at the raw water network and the second at
the clean water network. Specifications for each network:

3 earth rods: 2 m long, 2" galvanised pipes 24 mm thick. Resistance less than 5 ohms; if
not achieved, the Contractor shall install additional rods at their own expense.

Rods shall be driven in a star or radial configuration per site conditions and supervision
team directions.




Flat steel clamps 5 mm thick shall be welded at 10-15 cm from the rod head. Bare or
sheathed copper cable shall be routed within the trench.

Spacing between rods 220 m.

Connection between rods with 35 mm? stranded insulated copper cable; connection from
the central rod to the panel with the same cross-section.

A sump shall be cast for the rod connected to the panel: 50%x50 cm, 60 cm deep, with a
painted steel cover. The sump shall be flush with the surrounding ground level.

Cable connections with 35 mm? compression lugs then 10 mm galvanised bolt with
spring washers.

Heavy-duty conductive grease shall be applied to the rod head to prevent oxidation.

16 mm? bare copper cable between each motor and its panel.

All panels, motors, and metalwork shall be earthed (equipotential bonding). 3 sumps with
covers per group.

Works measured and paid as a lump sum.

J — Lightning Rods

3 no. (above the raw water hall — above the clean water hall — at the settling basin walkway).
Specifications per rod:

Franklin rod: 1 m length, 20 mm diameter, chrome-plated copper.

3" iron pipe, 3 m length, 23 mm thick, on a 25%x25 cm metal base plate 10 mm thick (4
holes) with copper wedges and galvanised bolts; alternatively, a cast-in base with bolts
installed during concrete pouring.

3-rod grounding network per the grounding specifications above.
50 mm? bare copper cable for connection between the rods and the rod tip.

The rod connected to the lightning conductor shall be within a sump to the same
specifications as the grounding sump.

Aluminium inspection box between the lightning conductor grounding network and the
conductor, mounted on the wall at 2 m height. Cable routed in a 1.5" galvanised conduit
fixed with clamps.

3 sumps with covers per group.

Independent grounding network for each lightning rod, located =5 m from motor
grounding networks. Must not share with motor grounding networks in any way.

Every metal window within £1 m shall be bonded with 16 mm? bare copper cable.

Pipe painting: two coats primer + three coats high-quality oil-based paint (or use
galvanised conduit).
Works measured and paid as a lump sum.

K — Electrical Cable Supply and Installation

Outside rooms: 40x60 cm trench, 10 cm sand bedding below the cable and 15 cm
above, backfilled with quarry stone.

Inside rooms: heavy corrugated conduits of appropriate cross-section cast within floor
concrete; no exposed cables are permitted.

On walls: plastic cable trunking with cover of appropriate dimensions.

Multiple cables may be routed in the same trench where their routes are close together,
provided a minimum separation of one cable diameter is maintained.



Cable connections with compression lugs (crimp type) matching the cross-section, with
galvanised bolts.

Works measured and paid by linear metre per cross-section, inclusive of: supply,
installation, sand bedding, block paving, warning tape, excavation, and plastic conduits.

PART EIGHT — METAL FILTER MAINTENANCE FOR MODEL
STATIONS

A — Metal Filter Maintenance

Metal filter maintenance works shall include execution of all the following:

Open the filter and drain the sand from both the bottom and top openings; remove the
existing filter elements.

Remove all old nuts and adjust the openings as required to suit installation of the new
filter elements.

Clean the internal filter surface by sandblasting.

Wash the filter interior using chlorine and compressed air.

Paint the filter interior with drinking-water-compliant epoxy in three coats; the Contractor
shall submit a health certificate confirming the material is safe for use with drinking
water.

Paint the filter exterior with oil-based paint in three coats.

Replace all defective gaskets and bolts.

Replace the shower together with the vertical and horizontal pipes, elbows, and flanges
where worn, per the supervision team's directions; pipes and elbows shall be 150 mm
diameter, European drawn type.

Supply and installation of filter elements per the following technical specifications:

All filter element parts shall be manufactured from drinking-water-safe material, either
white polypropylene or white polyethylene, with homogeneous density throughout all
parts and components of the element.

Density: The material density shall be high-density as follows: 0.956 g/cm?® at 23°C for
polypropylene; 0.952 g/cm? at 23°C for polyethylene.

Pressure resistance: Elements shall be suitable for backwashing filters with water and
air, withstanding a back-pressure of not less than 4 bar.

Elements shall include all accessories required for installation, in accordance with the
actual condition of the filters at the required stations.

Element bases shall be cleaned of suspended matter and dirt before commencing
installation of filter elements.

The bidder shall verify that the filter element submitted is suitable for installation in the
filters required under the project.

Use of hammers or any other tools for driving is prohibited during installation; a tap and
die set shall be used to clean threads where necessary.

Filter element dimensions:

Cap: fitted at the top with a tightening nut SW 17 mm, manufactured as part of the cap
cover.

Cup outer diameter: 50 mm.
Total cup height: 46 mm.



Number of slots in cup: 36 x 3 = 108 slots, distributed per the attached drawing as

follows:

o 36 x 2 =72 slots, slot height (length) 9 mm, slot width (filtration gap) 0.4 to 0.6
mm.

o 36 slots, slot height (length) 1 mm to 2 mm, filtration gap width 0.4 to 0.6 mm.
Slots shall be uniformly distributed around the cylindrical circumference of the cup.
Stem thread diameter: as per site conditions and metal filter installation openings; the
Contractor shall take samples from the old elements and manufacture new elements
accordingly, in line with the company's approved model.

Threaded section height: 30 mm.

Outer tube height from threaded section downward: L = 170 mm.

Stem internal diameter: 16 mm.

Stem external diameter: as per site conditions and metal and concrete filter installation
openings; the Contractor shall take samples from old elements and manufacture new
elements accordingly.

Wall thickness: 2 mm.

Width of slot distributed on stem: 2 mm, length 60 mm.

Required tests for filter elements:

Shape, dimensional, wall thickness, and density tests.

Hydrostatic tests (immediate and long-term).

Thermal Stability test per international standard ISO 10837 or equivalent.
Thermal Reversion test per international standards ISO 2505 and ISO 2505-1 or
equivalent.

Chemical tests.

Wash the sand extracted from the filter, then refill it back into the filter.

Transport filter sand from company warehouses to the work site and complete filling of
the filter with new filter sand to a depth of 80 cm.

B — Filter Sand Spreading Specifications

After completing filter maintenance works, the Contractor shall spread a 10 cm layer of
lens-size aggregate before spreading the filter sand.

Filter sand shall be spread inside the filter to a height of 80 cm.

The Contractor shall wash the old sand extracted from the filters, clean it of impurities,
pack it in 50 kg burlap sacks, and deliver it in proper order to the company's
warehouses.

The sand shall be tested to verify its quality and acceptance for filtration.

Works measured and paid by cubic metre.

C — Silica Filter Sand Technical Specifications

Sand shall be natural silica quartz with a high SiO, content > 96%, shall not consist of
broken or crushed fragments such as splinters, and shall contain the lowest possible
proportion of iron oxides and heavy minerals.

Shall comply with the adopted Syrian filter sand standard No. 588 of 1988 or equivalent.
Grain appearance shall be as close to spherical as possible; grain size fractions shall
conform to the tables specified in Syrian standards No. 588 of 1988.

Required grain size: 0.8 to 1.8 mm for concrete filters; 0.8 to 1.6 mm for metal filters.



Equivalent diameter: 0.8 to 1.0 mm.

Grain size uniformity coefficient: 1.2 to 1.8.

Non-conforming grain size grade for filter sand: 21.5.

Normal filtration rate: 7 m/hr.

Abnormal filtration rate (during backwash of one filter): 8 to 10 m/hr.

Metric grain density: 2,500 to 2,670 kg/m3.

SiO, content: 296%.

Sand shall not contain organic materials, particularly for grain sizes exceeding 0.8 mm.

Filter sand shall not introduce impurities into the water that are harmful to human health
when used in drinking water treatment.

Normal and oversized content shall conform to the requirements of Syrian standards No.
588.

Sand shall be washed and free from impurities and organic materials, shall not react with
chemical substances, and silica content shall not be less than 96%.

Metric grain density: 2,500 to 2,670 kg/m3.
Tolerance limits: 5% below 0.8 mm, and 5% above 1.6 mm and 1.8 mm.
Grains shall be as close to spherical in shape as possible.

Filter sand shall not introduce any impurities into the water that may adversely affect
human health when used in water treatment for drinking purposes, per the requirements
of Syrian standard No. 588.

PART NINE — PUMP SET MAINTENANCE FOR MODEL
STATIONS

A — Raw Water Pump Set Maintenance

1 — Maintenance and Rehabilitation of Raw Water Pump Units (160 m3hr, 20 m

Head)

This item covers dismantling, inspection, maintenance, rehabilitation, reassembly, balancing,
and testing of the existing raw water pump units at a design flow of 160 m3hr and pumping
head of 20 m, to restore the pumps to the required operating efficiency, in accordance with the
adopted technical specifications, manufacturer's recommendations, and supervising engineer's
instructions.

Works include:

Disconnect the pump from its base and from associated pipes and connections.
Dismantle the pump as required in a safe technical manner without causing damage to
the pump body, pipes, or existing accessories.

Carry out a comprehensive technical inspection of all internal and external pump
components.

Clean all pump parts from scale, dirt, oils, grease, and adhering materials.

Identify all damaged, worn, or non-operational parts.

Supply and replace all parts necessary to restore the pump to proper operating
condition, including but not limited to: pump shaft; impeller; stuffing box / mechanical
seal; bearings; shaft sleeves; bearing housings; seals or leakage-prevention packing; oil
or lubrication rings; stuffing box flange; gaskets; and any other damaged parts required
for correct and safe operation.



Supply and install a new appropriate coupling between pump and motor.

Supply, extend, and connect the required 3x90 mm? electrical cable, approximately 4 m
long, between the motor and the control panel.

Supply and install compression lugs, cable terminations, protective covers, and all
accessories required for safe electrical connection.

Reassemble and secure the pump on its base correctly.

Reinstall and brace the pipework above and around the pump so that no vertical or
additional loads are transferred to the pump body.

Carry out precise alignment and balancing between pump and motor using appropriate
technical tools.

Verify the absence of vibrations or abnormal sounds during operation.

Carry out lubrication, tightening, and adjustment of all components and connections.
Check for leaks from the pump body, connections, or seals.

Monitor vibrations during operation.

Carry out trial operation under actual operating conditions.

Clean the work site upon completion.

Price includes all materials, replacement parts, tools, labour, transport, lifting, testing,
and all works required to deliver the pump unit operating efficiently and in technically
acceptable condition as approved by the supervising engineer.

Price includes all materials, replacement parts, tools, labor, transport, lifting, testing, and
all works required to deliver the pump unit operating efficiently and in technically
acceptable condition.

2 — Maintenance and Rehabilitation of Raw Water Pump Unit Motors

This item covers dismantling, inspection, maintenance, repair, reassembly, testing, and
commissioning of the electric motors for the raw water pump unit, in accordance with the
adopted technical specifications, manufacturer's recommendations, and supervising engineer's
instructions, ensuring motors are ready for continuous and safe operation under actual site
conditions.

Works include:

Safely disconnect motors from the electrical supply.

Disconnect motors from the coupling and associated pumps.

Dismantle motors as required and transport or handle in an appropriate technical
manner.

Clean internal and external motor components from dust, grease, moisture, and
deposits.

Inspect all electrical and mechanical motor components, including: stator windings; rotor;
shaft; bearings; cooling fan; fan cover; terminal box; cable glands; connection lugs;
insulation; and all operating components and accessories.

Replace all damaged or worn parts, including but not limited to: bearings; seals; cable
glands; connection lugs; cooling fan; fan cover; gaskets; and any accessories required to
restore the motor to correct operating condition.

If winding damage is found, repair or rewind the motor using copper wires and
appropriate insulation materials, with the supervising engineer's approval.

Carry out insulation resistance test.

Carry out continuity test.



* Inspect connection terminals and verify their integrity.

« Verify the integrity of the earthing and electrical protection means.

« Carry out lubrication, tightening, and adjustment works.

* Reconnect the motors electrically in a safe and professional manner.
» Verify the correct direction of rotation.

* Carry out a no-load trial run.

» Carry out a loaded trial run.

* Monitor temperature during operation.

* Monitor vibrations and abnormal sounds.

* Price includes all labour, tools, replacement parts, materials, transport, lifting, testing
equipment, reassembly, cleaning, and all works required to deliver the motors ready for
operation, safe, and acceptable to the supervising engineer.

3 — Coupling Maintenance for Clean Water Pump Set

This item covers maintenance, inspection, balancing, adjustment, and testing of the pump-to-
motor coupling for the clean water pump set, in accordance with the adopted technical
specifications, manufacturer's recommendations, and supervising engineer's instructions.

Works include:

* Remove or loosen the coupling protective guard as required.
* Dismantle or loosen coupling components as required by the inspection and
maintenance needs.

* Inspect both coupling halves and verify their integrity.

* Inspect rubber elements or bushings if present.

* Inspect guide channels and fixing locations.

* Inspect coupling fixing bolts.

* Check the alignment condition between the pump shaft and motor shaft.

» Verify the absence of wear, looseness, vibration, distortion, or damage in any coupling
components.

* Supply and replace all 8 coupling bolts with new high-strength bolts of appropriate size
and grade for the operating conditions.

» Supply and install nuts, flat washers, spring washers, and all required fixing accessories.
» Carry out precise alignment (angular and parallel) between pump shaft and motor shaft.
» Tighten bolts with uniform and appropriate torque.

» Reinstall the protective guard upon completion.

» Carry out a trial run to confirm smooth rotation of the assembly.

« Verify the absence of vibrations, abnormal sounds, or overheating during operation.

* Price includes all materials, bolts, nuts, washers, tools, labour, cleaning, adjustment,
testing, and all works required to deliver the coupling assembly ready for operation and
acceptable to the supervising engineer.

B — Clean Water Pump Set Maintenance
1 — Maintenance of Clean Water Pump Motor (75 kW)

This item covers dismantling, inspection, maintenance, repair, reassembly, testing, and
commissioning of the electric motor for the clean water pump set, with a rated power of 75 kW,
operating voltage of 380 V, frequency of 50 Hz, and pump speed of 1,500 rpm, in accordance



with the adopted technical specifications, manufacturer's recommendations, and supervising
engineer's instructions.

Works include:

Safely disconnect the motor from the electrical supply.

Disconnect the motor from the pump coupling.

Dismantle the motor as required in an appropriate technical manner.

Clean internal and external motor components from dust, grease, moisture, and

deposits.

¢ Inspect the rotor; inspect the stator; inspect the shaft; inspect the bearings; inspect the
cooling fan and fan cover; inspect the terminal box; inspect winding insulation; inspect
cable glands; inspect all mechanical and electrical components associated with the
motor.

¢ Replace all damaged or worn parts, including: bearings; seals; connection lugs; cable
glands; cooling fan; fan cover; gaskets; and any accessories required to restore the
motor to correct operating condition.

e Where required and with the supervising engineer's approval, repair the windings or

rewind the motor using copper wires and appropriate insulation materials suitable for the

75 KW motor and the site operating conditions.

Carry out insulation resistance test.

Carry out continuity test.

Carry out lubrication works.

Carry out tightening and adjustment works.

Carry out dynamic balancing of the motor.

Align the motor with the pump after reassembly.

Verify the correct direction of rotation.

Carry out a no-load trial run.

Carry out a loaded trial run.

Monitor temperature during operation.

Monitor vibrations and abnormal sounds.

Verify that the motor operates normally without abnormal sounds or overheating.

Price includes all labour, tools, replacement parts, transport, lifting, electrical

reconnection, testing equipment, cleaning, and all works required to deliver the motor

ready for operation, safe, and acceptable to the supervising engineer.

2 — Maintenance of Clean Water Pump Units (160 m®hr, 75 m Head)

This item covers dismantling, inspection, maintenance, repair, reassembly, balancing, testing,
and commissioning of the existing clean water pump units. Horizontal centrifugal type, design
flow 160 m3/hr, pumping head 75 m, in accordance with the adopted technical specifications,
manufacturer's recommendations, actual site conditions, and supervising engineer's
instructions.

Works include:

e Disconnect the pump from the motor coupling.



Disconnect the pump from the associated pipes and connections.

Dismantle the pump as required in an appropriate technical manner.

Clean all internal and external pump components.

Inspect the pump body; inspect the impeller; inspect the shaft; inspect shaft sleeves;
inspect bearings; inspect bearing housings; inspect mechanical seals or leakage-
prevention packing; inspect wear rings; inspect the lubrication system; inspect flanges
and gaskets; inspect all mechanical components associated with the pump.

e Supply and replace all damaged, worn, corroded, or deteriorated parts necessary to
restore the pump to proper operating condition.

Reassemble and secure the pump correctly.

Ensure adequate lubrication.

Replace required gaskets and seals.

Adjust and tighten all connections.

Carry out precise balancing and alignment between pump and motor.

Verify the absence of vibrations, abnormal sounds, or overheating during operation.
Verify the absence of causes that could lead to bearing or coupling damage.

Inspect and brace the pipework connected to the pump so that no harmful or additional
loads are transferred to the pump body.

Carry out leak testing.

Verify the correct direction of rotation.

Carry out a no-load trial run.

Carry out a trial run under actual operating conditions.

Monitor pressure, flow rate, vibrations, temperature, and sound during operation.
Verify that the pump operates efficiently and safely at the required operating point.
Price includes all replacement parts, materials, tools, labour, lifting, transport, cleaning,
testing, and all works required to deliver the pump ready for operation and in technically
acceptable condition as approved by the supervising engineer.

PART TEN — GENERAL PROVISIONS

» The Contractor shall conduct all tests and examinations stated in the specifications
manual at their own expense.

* The Contractor shall ensure the provision of all utilities required for project execution,
testing, and commissioning (electricity, water, etc.).

* The Contractor shall deliver all removed and replaced materials to the company's
warehouses or any location chosen by the Administration.

*  When submitting pumps, valves, and all items referenced in this manual, properly
certified certificates of origin shall be attached along with certified copies of all
catalogues endorsed by the manufacturing company.

Technical Documents Required in the Technical Offer

*  Pump catalogues (brand, country of origin, head-flow-efficiency-power-NPSH curves
and operating point).

* Motor catalogues for motors to be installed in the project.

* Air compressor catalogues.

* Gate valve catalogues.

* Non-return valve catalogues.

* Flow meter catalogues.



* Alum dosing material + chlorine equipment catalogues with ISO certificates.

« Circuit breaker, contactor, relay, and time relay catalogues with model numbers.

+ Catalogues for all equipment for which catalogues are required under this manual.

+  Specification of brands for all mechanical and electrical equipment in the technical offer.

Required ISO Certificates

Equipment Requirement

Pumps Latest valid 1ISO series certificate — certified with origin certificate
Motors Latest valid 1ISO series certificate

Valves ISO 9001:2005 and later

Flow Meter ISO certificate + certified origin certificate + customs clearance




