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P =P0 [a+b (T/T0) +c(W/W0) +d(D/D0) +e(F/F0)]

P = Revised Unit Rate (US$/Unit) at the end of each
month during the year of revision.

Po = Baseline Unit Rate (US$/Unit) of the Contract as
defined in this Contract here above and presented

in the Tender Offer.
T = Adjusted value of the transportation allowance.
TO = The Basic Value of the transportation allowance.

WO0= Lebanese minimum wages index existing at the
Commencement date.

W = Lebanese minimum Wages index at the end of
each month during the year of the revision.

DO = The official exchange rate for the US dollar at the
time of the signing

D ‘= The exchange Rate of the US dollar in the parallel
market

FO = Lebanese Fuel Price index existing at the
Commencement date.

F = Lebanese Fuel Price index at the end of each
month during the year of revision.

a=0.08
b=0.12
¢=0.35
d=0.35
e=0.10
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1. Minimum Insurance Requirements.

The Contractor shall, at its sole cost and expense, obtain and maintain in effect during the
Agreement Term insurance policies providing such coverage as is required by applicable
Legal Requirements and, at a minimum, the following:

Insurance Policy

Minimum Coverage

All Risks Property

5.000,000 US$

Construction/Erection All-Risks

5,000,000 US$

Builder’s Risk Insurance (CEAR)

Workmen's Compensation Insurance 750,000 US$

Vehicle Liability 1.000,000 US$

Nothing in this Agreement shall be construed to prevent Contractor, at its sole cost and
expense, from procuring insurance coverage in addition to the coverage required by this
Agreement.

2. Insurance Certificates.

Not later than thirty (30) days after the Signing Date. any of the insurance policies and
coverage are required to be obtained and maintained in accordance herewith and thereafter
renewed in accordance with the terms of the relevant insurance policies, the Contractor shall
cause its insurers or agents to provide Beirut Municipality with certificates of insurance
evidencing such policies and coverage. Receipt by Beirut Municipality of such certificates
shall not relieve the Contractor of any obligation, responsibility or liability under or arising
from the Agreement or required by Law and Legal Requirements.

3. Notification of Insurance Claims.
The Contractor shall notify Beirut Municipality of any occurrence likely to give rise to a
claim under any insurance policy as soon as possible and in any event within fifteen (15)
days of such occurrence. Thereafter, the Contractor shall handle the claim directly with the
relevant insurers, shall act in the best interests of both Parties to this Agreement and keep
Beirut Municipality fully informed of all claim proceedings.

4. Application of Proceeds.

The Contractor shall apply any and all insurance proceeds received by it in connection
with the damage to or loss of the Equipment toward the repair. reconstruction or
replacement of such Equipment in accordance with the applicable provisions of this
Agreement.
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BEIRUT MUNICIPALITY Technical Specifications
Rehabilitation, Reparation, Replacement & Cleaning of Existing Sewer General Specifications for Public Cleaning
and Stormwater Networks, and Other Ancillary Works

CHAPTER 0 - GENERAL REQUIREMENTS

0.1 WORKS TO BE UNDERTAKEN BY CONTRACTOR

Under this Contract, the Contractor shall undertake the works as follow:

1) GIS
2) Sewage network cleaning

3) Storm-water network cleaning

0.2 MOBILIZATION PERIOD

During the mobilization period, the Contractor shall notify Beirut Municipality about
any details to be provided under the Service Agreement.

During the Mobilization Period, the Contractor shall get fully prepared for the
performance of the Services. The Contractor shall obtain any additional vehicles and
equipment required, shall train the required staff, and shall secure any facilities and
sites and locations as may be required to perform the Services.

0.3 CONTRACTOR’S OBLIGATIONS

The Contractor shall be responsible for establishing a program for the regular listed
works in the scope of services and maintenance.

The Contractor shall be responsible for any damage to private or public property
caused by negligence by the Contractor's Staff during the performance under the
Service Agreement. The Contractor shall replace or restore to its original condition
any property damaged by his team at no cost to Beirut Municipality. If the Contractor
fails to repair. restore or replace such damaged property within fifteen days of receipt
of notice from Beirut Municipality, Beirut Municipality shall deduct an amount equal
to the cost of replacement, restoration or repair of the property from the next payment
due to the Contractor. Such deductions, once made, will not be returned or
reimbursed to the Contractor.

0.4 CONCURRENT WORK

Other work not forming part of the Contract will be carried out by the Employer or
other contractors or public bodies during the execution of the works.

Allow for the coordination of this work to enable the installation to progress without
disruption to the completion of the works. Allow for the provision of all necessary
temporary facilities as required and afford all reasonable access and assistance to
enable the completion of these works in a timely manner.

0.5 RESTRICTIONS ON METHOD OF WORKING

The contractor is to ascertain from the appropriate authorities any restrictions on the
methods of working, incorporate into works and include in the Contract price.
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0.6 RESTRICTIONS ON TIME OF WORKING
The contractor is to ascertain from the various authorities the local restrictions during
the completion of the works. The contractor is to assume for the purposes of the
tender that normal working hours shall be from dawn to dusk.

0.7 UTILITY DIVERSIONS
The necessary utility diversions shall be carried out by the Contractor. Alternatively,
the Municipality may make arrangements for such works to be executed by other
parties, normally the Utility Owners. The Contractor shall take into account that the
diversion works will be carried out to the requirements and approval of the Utility
Owners and/or under their supervision.

0.8 DOCUMENTS GENERALLY
The Documents are arranged in four volumes namely:
DocumentI Instructions to Bidders & Conditions of Contract
Document I1 Bid Forms
Document I1I : Bill of Quantities
Document [V : Technical Specifications

0.9 BILL OF QUANTITIES

0.9.1 Measurement Procedures Generally
All Works shall be measured net and in accordance with of the General
Conditions of Contract. All units of measurement shall be in the Metric System, unless
specified otherwise.

0.9.2 Field Measurements
Field Measurements of quantities for monthly certificates and for final payment shall be
made by the Contractor in the presence of the Engineer. Original copies of the field
measurement notes, signed by the Contractor, will be retained by the Engineer.
If the Contractor fails to measure any Pay Items, the Engineer may, at his discretion,
estimate quantities of such items for the monthly Payment Certificate or recommend
that no payment be made for the Items not measured and quantities not computed until it
is measured.

0.9.3 Fittings and Accessories
When items are specified as requiring miscellaneous fittings and accessories for which
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no separate measurement is provided, the Pay Item will be deemed to include for all such
fittings and accessories.

0.9.4 Linear and Area Measurements

All items which are to be measured by linear meter, such as pipes, culverts,
underdrains, etc.. shall be measured parallel to the base or foundation upon which
such structures are placed, unless otherwise instructed by the Engineer.

Unless otherwise specified longitudinal measurements for area computations shall be
made horizontally and no deductions shall be made for fixtures with an area less than
one sq.m. Transverse measurements for area computations shall be the neat
dimensions as ordered by the Engineer.

0.9.5 Ordering Materials

The quantities stated in the Bills of Quantities are not to be used for ordering materials.

0.10 MANAGEMENT PROCEDURES
0.10.1 Commencement and Program

a. Commencement

After receipt of the Order to Commence the Contractor shall inform the
Engineer's Representative at least 7 days in advance, of the proposed date for
commencing work on Site.

b. Program
The Contractor shall provide for the Engineer's review in accordance with
Conditions of Contract a computer-based program in critical path network (CPN)
form, showing at least the following information:

(a)  Contract milestones (Engineer's Notice to commence, Commencement Date,
date for completion of Sections of the Works, date for completion of the
whole of the Works etc.)

(b)  Duration Of each activity in working days

(c)  Earliest/latest start and completion dates for each activity

(d)  Free float time for each activity

(e)  Total float time for each activity

(f)  Costof each activity as per contract rates

(g)  Duration and earliest/labels dates for procurement of materials and plant

(h)  Duration and earliest/latest dates for activities to be performed by
subcontractors

(1) Number of working days per week and list of holidays

(j)  Number of working shifts per day for each activity

(k)  Activities for temporary works to be supplied and constructed and the dates
for supply construction and removal

() Dates for supply by the engineer of drawings and other information in
accordance with the conditions of contract relevant Clauses
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(m) Dates for submission by the Contractor of shop drawings samples and the
like and dates for approval by the Project Manager/Engineer in accordance
with the relevant sub-clauses of the Conditions of' Contract

(n)  Bar chart showing earliest dates and total float of activities

c. Hardware
The computer hardware shall be IBM compatible

d. Computer Software

Project management software shall be of the professional high-end type (e.g.
"Open Plan" "Primavera" or of similar capabilities) and it shall be to the
approval of the Engineer.

Contractor is to identify and submit details in his tender of his proposed software
program.

e. Resource Schedule

The computer program used for preparing the program shall also be used for
preparation of resource schedules to be submitted to the Engineer with the program.
The resource schedules shall show at least the following information:

(a) quantity of materials to be used for each activity

(b) numbers and classes of workmen to be employed on the Site for each activity
(¢) numbers and classes of equipment to be used for each activity

(d) histogram for workmen by class and overall classes

(e) histogram for equipment by class and overall classes.

f.  Cash Flow Estimate

The computer program used for preparing the program shall also be used to prepare
the cash flow estimate to be submitted by the Contractor in accordance with the
relevant sub-clause of the Conditions of Contract.

g. Monitoring
The Contractor shall monitor progress of the works and the supply of resources and
cashflow compared with the program schedules and estimate, update the program
with actual progress data monthly and shall revise the program schedules and
estimate as required by Conditions of Contract relevant Clause. Copies of revised
programs etc. and notices of actual and forecast delays and shortfalls shall be
regularly given to the Engineer.
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h. Computer Program

The Contractor shall provide the Engineer with a copy on the computer diskette of
the Target updated and new Target programs, schedules and estimates.

0.10.2 Records and Measurements

a. Labor Record

The Contractor shall provide each week a record showing the number and
description of workmen employed each day on the Works including those employed
by subcontractors.

b. Materials Record

The Contractor shall provide each week a record showing the quantity and
description of all materials delivered to the Site complete with copies of delivery
notes.

Equipment Record

The Contractor shall provide each week a record showing the number, type and
capacity of all Contractors Equipment, excluding hand tools daily employed on the
Works.

o

d. Daily Work Record
The Contractor shall provide each day a record showing activities performed and
locations in which work has been carried out and any other matter
requested by the Engineer's Representative.

e. Monthly Report
The Contractor shall provide monthly reports which summarize the daily and
weekly reports and deliver to the Engineer's Representative not later than one week
following the end of each month.

f. Equipment Record

The Contractor shall keep accurate and proper wage books and time sheets
showing wages paid to and time worked by workmen and, when required, produce
such wage books and time sheets for inspection by the Engineer's Representative.

g. Climatic Conditions
The Contractor shall measure and keep an accurate daily record of and
submit to the Engineer's Representative at the end of each week:
e Air temperatures (Maximum and minimum)
e  Humidity
e Rainfall (total in mm and hours)
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h. Special Record
In the event of delays for which an extension of time for completion is sought under
the relevant Clause of the Conditions of the Contract or in the event of any claim for
costs, the Contractor shall keep such special records of the circumstances as the
Engineer's Representative may require, and submit copies regularly for his
inspection.

i. Photographs
The Contractor shall provide progress photographs taken from approved stations
but not less than 36 (thirty-six) at monthly intervals and submit the soft copy and 3
prints.

0.10.3 Site Administration

a. Engineer’s Site Meetings

The Engineer's Representative will hold site meetings once a month or more
frequently if he deems necessary for the efficient management of the Works and he
will distribute minutes. Attend all such meetings and secure the attendance of
subcontractors and others if requested by the Engineer's Representative.

b. Contractor’s Site Meetings

The Contractor shall hold such meetings as are necessary for co-ordination of
subcontractors and review of progress

¢. Co-ordination of Sub-contractors efc.

The Contractor shall co-ordinate the work of all trades and subcontractors so as to
avoid delay and disruption or abortive work.The Contractor shall provide all
information required for the proper execution of subcontract works and accept
responsibility for the accuracy and fitness of subcontract works.

d. Quality Control
The contractor shall prepare and submit for approval by the Engineer a proposal
for the Quality Control Management of the project. This proposal shall incorporate
the requirements set out in B S 5750 or its equivalent and shall be incorporated into
the Procedure Manual and will form an integral part of the contractor’s
management of the project. The proposal shall include, but not be restricted to:

- The provision and maintenance of a quality control program throughout the
project.

- Inspection and testing of products, both on and off site, by independent
professional inspection and testing companies,

- Provision of inspection and testing equipment,

- Verification of affidavits and certificates that selected materials meet the
specified standards.

- The maintenance of quality control documentation in accordance with the
various procedures identified in these documents.
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e. Procedures Manual

The Contractor shall prepare and agree with the Engineer a Procedure Manual
for the administration of the Project.

0.10.4 Completion

a. Notice of Completion
The Contractor shall give the Engineer's Representative at least four weeks’
notice of the anticipated date of substantial completion of the whole or any part of
the Works.

b. Making Good Defects

The Contractor shall make arrangements with the Employer and give reasonable of
the dates for access to the various parts of the Works for the purpose of making
good defects and shall inform the Engineer's Representative of the dates and when
remedial works to the various parts of the Works are completed.

0.11 TEMPORARY WORKS AND SERVICES

0.11.1 Generally

a. Locations

The Engineer’s Representative’s approval is to be obtained for the intended
Temporary Works and services.

b. Standards and Details
Temporary Works are to be constructed to recognized standards and codes of
practice so that they are fit for their purpose. Drawings and details of proposed
Temporary Works are to be provided by the Contractor if requested by the Engineer.

c. Temporary Works

Temporary Works and services are to be maintained. altered and adapted and as
necessary and cleared away on completion or when no longer required. Work
disturbed is to be made good.

d. General
The Contractor shall provide all Temporary Works and services and Contractor’s
Equipment and tools required for the efficient and safe execution of the Works,
including but not limited to:
- Temporary roads, hard standings, sleeper tracks and the like
- Temporary fences, gates and barriers
- Temporary offices. stores, messrooms, latrines and compounds
- Scaffold. ladders. hoists, cranes and the like
- Temporary screens. chutes, coverings, roofs and rainwater pipes for protection of
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the works and personnel.
- Transport and vehicles on and off Site
- Fixed and movable mechanical plant and equipment
- Small tools
- Temporary water and power supplies and site lighting
- Temporary drainage.

0.11.2 Temporary Site Facilities

a. Roads

Permanent roads, hard standings and footpaths on the Site may be used provided
they are adequately maintained and thoroughly cleaned and made good after use and
left in unimpaired condition.

b. Diversions

The Contractor shall:

(i) Provide temporary detour roads, and other facilities to divert traffic through or
around any part of the Works or for maintenance of traffic in locations affected
by his works that warrant such temporary works. Location, standard, width.
construction and maintenance of detour routes shall be approved by the
Engineer's Representative, ensuring at all times that the routes are signed,
striped, maintained and furnished with all traffic control devices as shown,
directed and/or needed.

(if) Submit designs and detailed working drawings of the proposed temporary
works for approval by the Engineer prior to commencement of the works.

(iii) Where measure is taken for continuously regulating and supervising traffic,
provide temporary roads and bridges for one-way traffic.

(iv) Phase the execution of temporary and permanent works to minimize the
disruption to traffic

(v) Submit a phased program of temporary works one month Dbefore
commencement of any part of the works.

¢. Trench Crossings

Trench Crossings are to be provided for free and safe passage or vehicles and
pedestrians over pipe trenches.

d. Temporary Site Fence

The Contractor shall provide a suitably secure temporary site fence where
necessary or as directed by the Engineer. The design of the fence is to be
submitted to the Engineer for approval.

e. Nameboard

The Contractor shall provide nameboards in both languages English and Arabic at
suitable locations bearing the Employer's and Engineer’s names. the name of
the project, the Contractor’s name and such other names and information as the
Engineer may direct. Design of the name board shall be submitted for the
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Engineer approval prior to fabrication and erection.

0.11.3 Contractor’s Temporary Offices

a.

Contractor’s Temporary Offices

The Contractor shall provide all necessary temporary sheds, offices, messrooms,
sanitary accommodation and other temporary facilities required for his and
subcontractors use.

Temporary Laboratory

The Contractor shall provide, furnish and equip a laboratory as necessary to carry
out all testing of materials on Site required by the Specification, manned by suitably
qualified staff.

0.11.4 Temporary Services

a.

C.

Water

The Contractor shall provide clean fresh water for the Works and make temporary
arrangements for storing and distributing about the Site.

Electricity

The Contractor shall provide electric supply and all equipment for lighting and
power for the Works and make temporary arrangements for distributing about the
Site.

Power

The Contractor shall provide electric power for the Works including supplies for
commissioning and engineering services.

Lighting

The Contractor shall provide lighting for the Site and the Works for safety and
security to the Works and to facilitate proper execution of work and to illuminate
internal surfaces during finishing work and inspection.

0.11.5 Temporary Facilities for the Engineer and/or Employer

a.

General

All facilities provided for the Engineer’s and/or Employer’s staff shall remain
available until the end of the defects liability period or until such earlier time as the
Engineer may instruct.
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b. Representative’s Site Offices

The Contractor shall provide prefabricated portable or demountable offices or other

as may be approved by the Engineer for the sole use of the Engineer’s

Representative and his staff, comprising:

- 2 offices

- Meeting room

- Secretary's room

- 1 kitchenette and all necessary consumables for the making of beverages for the
duration of the contract

- 2toilets

- Store Room

- Lavatory

- Car shades for 4 cars

- three separate telephone connections, one which is mobile and
two fixed for office use and facsimile. The Contractor shall pay all installation,
rental and call charges.

Offices are to be of proprietary manufacture, with hard-wearing, mosquito proof,
weather proof, easy-clean surfaces and robust and secure fittings. The offices shall
have full partitions and all rooms shall have individual entrance doors. Corridor
and entrance areas shall be additional to the office size. All rooms shall have glazed
windows complete with fly screens.

The offices shall pe provided with call bell system. The contractor shall submit full
details to the Engineer’s Representative for approval before delivery to the Site and
erection.

The Contractor shall provide and maintain the following minimum services:
- Heating and air-conditioning for each room office

- Electric lighting and power

- Water supply

- Drainage system

- Firefighting appliances

- Cleaning facilities and general attendance.

All bills and charges related to the services shall be paid by the Contractor.

c. Computer
The Contractor shall provide onsite for the use of the Engineer's Representative and
his staff two latest model computers along with the necessary operating systems,
softwares, A4 laser printer, A3 plotter and UPS.

d. Surveving Equipment and Assistance

The Contractor shall supply and maintain in full working order or shall replace
whenever directed by the Engineer during the progress of the Work the surveying and
other equipment scheduled below for the safe use of the Engineer's Representative
and his staff and shall provide a topograph and other assistants if required.
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e. Thermometers

The following shall be provided on Site:

- Maximum and minimum thermometer for measurement of atmospheric
temperature

- Thermometer for measurement of concrete and ground temperature.

f.  Test Equipment
The Contractor shall make available to the Engineer’s Representative all test
equipment and testing laboratories required for carrying out tests on materials, Plant
or finished work required by the Specification.

Inspection Facilities

fw

The Contractor shall provide all ladders, access lighting facilities and assistance etc.
required by the Project Manager Representative/Engineer’s Representative to inspect
any part of the Works.

h. Digital Camera
The Contractor shall provide one digital camera latest model for the sole use of the
Engineer's Representative and his staff.

0.11.6 Temporary Diversion of Existing Public Utility Services
Where execution of the Works involves the temporary diversion of existing public utility
services, the Contractor shall perform such temporary diversion and shall maintain the
flow or service as directed by the Engineer. Unless otherwise stated the cost will be
deemed to be included in the Contract Price.
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CHAPTER 1 - GIS REQUIREMENTS

1.1 PURPOSE

The purpose of these standards and guidelines is to promote the compatibility and
interchange of digital GIS spatial data among the consultants, contractors and
subcontractors. These standards are important to convert the designed and as-built
projects’ spatial and tabular data (raster or digital format) into GIS format, in a way
that will minimize the extensive clean up and adjustment of data and maximize the
simplicity of the conversion.

1.2 DELIVERABLE FORMATS

For spatial data to be accepted. it is to be presented in one of the following GIS
formats: (i) shapefiles, or (ii) coverages.

If data is in CAD format, it can be easily converted into GIS format.

1.3 WORK TO BE DONE BY THE CONTRACTOR

The Contractor should submit all the collected data in a GIS format, using ESRI file
Geodatabase format,

Where the data should all be organized under dataset and all abiding to the local
double stereographic projection.

Also, all the collected features should have in their attribute all the necessary

information, organized in the appropriate data type for a proper data analysis and data
should be properly snapped and cleaned to reinforce spatial integrity across all the

features.

The Contractor shall manage, analyze and map all types of data in the Service Area

using Geographic Information System (GIS) for the following, for information only

and not limitation and including all project requirements:

|- Sewer network (pipes type, diameters, depth and direction of flow, manholes
including all dimensions)

2- Stormwater networks (pipes type. diameters, depth and direction of flow,
manholes, culverts and Channels including all dimensions)
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CHAPTER 2 — SEWER LINE AND CORRESPONDING MANHOLES CLEANING

2.1

2.2

2.3

INTENT

The intent of sewer line cleaning is to remove foreign materials from the line and
restore the flow to a minimum of 95% of the original carrying capacity or as required
for proper seating of internal pipe joint sealing packers.

Prior to start of any work, the Contractor shall notify the Employer of all
missing/stolen manhole covers by submitting a table which includes the Cover Type
and Size, the Frame Size. the Network Type, and the Location of each Missing Cover.

If manhole cover does not exist. the contractor shall at his own expense erect a barrier
or guardrail in aluminum or steel around the cover location or install a temporary
cover for public safety reasons until the municipality is notified to replace the cover by
anew one.

The contractor must fill out the attached form (see Appendix B — information form) to
obtain all the information in order to clean or rehabilitate the sewage network with the
corresponding manholes.

If it turns out that part of the sewer line is not suitable and must be replaced, the
contractor must at once inform the municipality to take the necessary measures to
remedy the existing situation.

SANITARY SEWER CLEANING

Municipalities rely on intricate, and often aged underground and above-ground
systems to direct wastewater safely and efficiently. These intricate networks of
underground pipes, pumps and lift stations require constant cleaning to ensure
effective performance. Vacuum cleaning and pressure washing equipment specifically
designed to meet the unique challenges of sanitary sewer cleaning applications ensures
that these are well maintained. Vacuum cleaning and pressure washing are also an
ideal way to prepare new systems for inspections.

GENERAL

2.3.1 Scope

A. Furnish all labor, materials, equipment and incidentals required to clean sewer
pipe and fittings installed and/or rehabilitated, complete as specified herein.

B. Cleaning shall include proper high pressure water jetting, rodding, bucketing,
brushing and flushing of sewers and manholes prior to inspection by closed circuit
television (CCTV).
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C. Goal of cleaning is to remove debris, roots, intruding services, deposits. and other
blockages to a minimum of 95 percent open. Contractor shall perform sewer
cleaning work to an acceptable level as necessary to perform a thorough television
inspection of sewer. If pipe condition is such that cleaning may cause a potential
collapse. then pipe shall be televised without attempting to clean it to 95 or 98
percent condition, pending approval by the Engineer.

2.3.2 Submittals

A. Submit a safety plan prior to performing any on-site work that includes the
following as a minimum:

1. Confined Space Entry.

2. Personal Protective Equipment.

B. Closeout Documents: Submit one complete set of documentation regarding
inspections and work performed. Based on work scope. Submit written reports,
photographs taken, and USB flash drives that incorporate color video recordings.

2.3.2.1 Project/Site Requirements

A. Recording of Field Observations: Record video inspections in color on USB flash
drives. Submit inspection report in Microsoft Access database format or Excel
format and recorded onto USB flash drives. Original recordings and inspection
reports shall become property of Owner.

Observations shall include:

L.

(RS

Television Inspection Logs: FEach segment inspection shall have a separate
inspection report that is recorded onto a USB flash drive, in a Microsoft
Access or Excel format that shall be given to Owner for its use; also submit a
paper copy of the report that is clear and concise to read.

Clearly show location, in relation to adjacent manholes. of each source of
infiltration/inflow discovered. In addition, other data of significance including
locations of building and house service connections, along with an estimation
of infiltration/inflow from such services, joints, unusual condition, roots,
cracked or collapsed sections. presence of scale and corrosion. sewer line
sections that the camera failed to pass through and reasons for failure and
other discernible features shall be recorded.

Photographs: During CCTV inspection, stop camera at significant
observations to ensure a clear and focused view of pipe condition. At this
point, if video equipment has video printer capabilities for instantaneous
photographs, take photographs of significant observations for use in inspection
documentation report. If the video equipment does not have capabilities for
instantaneous photographs, take digital photographs of monitor with
significant observations on screen. Provide Owner with a USB flash drive that
includes all photographs.
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2.3.2.2

3. Digital Recordings: Purpose is to supply a visual and audio record of problem
areas of sewer lines that may be replayed both daily and at future presentations
by Owner. Digital recording playback shall be at same speed that it was
recorded. Slow motion or stop motion playback features shall be supplied at
option of the Contractor. Recordings shall be in color. Contractor shall have
USB flash drives and necessary playback equipment readily accessible for
review by Owner during the project. At project completion furnish original
recordings to the Owner.

Contractor shall keep a copy of USB flash drives for 30 days after Substantial
Completion, at which time the USB flash drives may be erased at Contractor’s
option.

B. Traffic Control: Coordinate traffic control required to perform work of this
Section with the City.

Definitions

A. Light Cleaning: Small amounts of debris existing within sewer line and where
sewer reaches do not require heavy cleaning, as defined below. and that produce
little or no debris.

B. Heavy Cleaning: Large deposits of debris or heavy root growth existing within
sewer line and where sewer reaches require debris removal of depths up to 25
percent of pipe height.

2.3.3 Locating and Identifying Stoppages

2:3.3:1

2332

Investigations

Stoppages or obstructions to wastewater flow can be located by the inspection
processes. These include manhole inspections, sewer lamping and television
inspection (CCTV). Identification of dry manholes through surface inspections may
indicate a blockage. This inspection technique, however, will not identify partial
blockages nor will it identify the cause of the blockage.

Causes of Stoppage

Once a stoppage is located, it is important to identify the cause or type of problem to
simplify follow-up maintenance work. Stoppages are caused by obstructions such as
roots, grease, debris, structural or joint failures.

Many stoppages are caused by vandals who place debris into lines. Vandals will

sometimes remove manhole covers in isolated sewer easements, and these manhole
openings may receive large amounts or surface debris which can cause a serious

backup of wastewater.

Obstructions caused by natural forces include the penetration of roots into pipe joints,
cracks or openings which cause pipes to break and/or restrict wastewater flow.
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2.3.3.3 Stoppages

Some of the most common types of debris found when removing a stoppage are a
build-up of solidified grease, detergents, sticks, rags, plastic bags, broken pipe, brick,
rocks, sand, eggshells and silt, to name a few.

In some cases, where the invert of a small diameter sewer is connected to the invert of
a large diameter sewer, which is flowing at maximum flows, hydraulic conditions can
cause serious stoppages to develop. This is caused by a sudden decrease in velocity of
the flow when it enters the larger pipe. The velocity decrease may cause solids to
settle and cause a blockage.

2.3.3.4 Preventing Stoppages

Stoppages can be minimized by routine maintenance and proper design. An annual
visual inspection of all manholes for debris and structural defects, such as missing or
broken manhole covers, can help to prevent physical stoppages. Areas of the system
which are susceptible to vandalism should be checked more frequently. Proper design
of the sewer system, can help to prevent hydraulic stoppages. A frequent cleaning
schedule is the best possible solution to all stoppages.

2.4  PRODUCTS

2.4.1 Equipment

A. Hydraulic Sewer Cleaning Equipment:

1. Equipment used shall be of a movable dam type and be constructed so that a
portion of the dam may be collapsed at any time during cleaning operation to
protect against flooding of sewer. Movable dam shall be same diameter as
pipe being cleaned and shall provide flexible scraper around outer periphery to
ensure total removal of grease. If sewer cleaning balls or other such equipment
which cannot be collapsed instantly are used, take special precautions against
flooding of sewers and public or private property.

B. High Velocity Jet (Hydro-cleaning) Equipment:
1. Have a minimum of 500 feet of high-pressure hose.

2. Have a selection of two or more velocity nozzles that are capable of producing
a scouring action from 15 to 45 degrees in all size lines to be cleaned. Also
include a high velocity gun for washing and scouring manhole walls and floor.

3. Be capable of producing a minimum of 80 gallons per minute flows from a
fine spray to a long-distance solid stream and delivering up to 1,000 psi. Be
able to carry its own water tank, auxiliary engines, pumps, and hydraulically
driven hose reel. Locate controls so equipment can be operated above ground.
Select flowrates and pressures as required for each size of sewer, type of
debris, and amount of debris, and as recommended by nozzle manufacturers.

4. Have a water tank, auxiliary engines and pumps, and a hydraulically driven
hose reel.

5. Have root cutting blades that are hydraulically spun.

C. Mechanical Cleaning Equipment:

Technical Specifications.doc Page 17 18/08/26
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1. Bucket machines shall be in pairs and with sufficient power to perform the
work in an efficient manner. Machines shall be belt operated or have an
overload device. Machines with direct drive that could cause damage to the
pipe shall not be acceptable.

o

Power rodding machines shall be either sectional or continuous type capable
of holding a minimum of 750 feet of rod. Rod shall be specifically treated
steel. To ensure safe operation, machine shall have a fully enclosed body and
an automatic safety release clutch or relief valve.

2.5 EXECUTION

2.5.1 General

A. Cleaning Precautions: During sewer cleaning operations, satisfactory precautions
shall be taken in use of cleaning equipment. When hydraulically propelled leaning
tools (which depend upon water pressure to provide their cleaning force) or tools
which retard flow in sewer line are used, precautions shall be taken to ensure that
water pressure created does not damage or cause flooding of public or private
property being served by sewer. When possible, flow of sewage in sewer shall be
utilized to provide necessary pressure for hydraulic cleaning devices. When
additional water from fire hydrants is necessary to avoid delay in normal work
procedures, water shall be conserved and not used unnecessarily.

B. No sewer cleaning shall take place in a particular sewer segment until upstream
pipe segments have been cleaned. If cleaning is done in a downstream pipe
segment to facilitate overall cleaning operations, segment shall be re-cleaned at no
additional cost to Owner, after pipes upstream of that segment have been cleaned.

C. Sewer line walls shall be cleaned adequately to provide for proper operation of
joint testing and sealing equipment or internal inspection to discern structural
defects, misalignment and infiltration/inflow sources. Cleaning shall be performed
immediately prior to joint testing and sealing and internal inspection to preclude
build-up of debris from infiltration/inflow sources and discharges from upstream
pipeline sections.

D. Designated sewer manhole sections shall be cleaned using hydraulically propelled.
high velocity jet, or mechanically powered equipment. Selection of equipment
used shall be based on conditions of lines at the time the work commences.
Equipment and methods selected shall be satisfactory to the Owner. If cleaning of
an entire section cannot be successfully performed from one manhole, equipment
shall be set up on other manhole and cleaning again attempted. If, again,
successful cleaning cannot be performed or equipment fails to traverse entire
manhole section, it will be assumed that a major blockage exists and cleaning
effort shall be repeated with other types of equipment. Immediately report any
blockages to the Engineer or Owner.

Technical Specifications.doc Page 18 18/08/26
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E. Water for sewer cleaning shall be purchased by Contractor and obtained at
locations in accordance with utility owner. If water is obtained from a potable
supply, provide appropriate backflow prevention devices as required by authority
having jurisdiction to protect potable system from cross connections and
contamination. Contractor shall be solely responsible for preventing cross
contamination of any public or private water systems used for this purpose.

2.5.1.1 Preparation

A. Selection of cleaning equipment shall be based on conditions of manhole and
sewer lines at the time the work commences. Equipment and methods selected
shall be acceptable to Engineer. Acceptance of proposed method of cleaning does
not relieve Contractor of its responsibility to adequately remove dirt, grease,
rocks, sand. and other materials and obstructions from sewer lines and manholes
to allow performance of other work.

B. Take satisfactory precautions to protect sewer lines from damage that might be
caused by improper use of cleaning equipment. Whenever using hydraulically
propelled cleaning tools that depend upon water pressure to provide their cleaning
force, or any tools that retard flow of water in sewer line, take precautions to
ensure that water does not cause damage or flooding to public or private property.

C. No fire hydrant shall be obstructed in case of a fire in arca served by hydrant.

D. Remove water meters, piping, and related equipment from fire hydrants at end of
each work day.

2.5.1.2 Performance

A. Selection of cleaning equipment shall be based on conditions of manholes and
sewer lines at the time the work commences based on pre-construction CCTV
inspection to be conducted by the Contractor.

B. Contractor shall provide appropriate screening to stop passing of materials into
downstream sewers. Sludge, dirt, sand, rocks, grease, and other solid or semisolid
residue, debris, and material resulting from cleaning operations shall be removed
at downstream manhole of section of sewer being cleaned. Passing material from
manhole section to manhole section which could cause line stoppages,
accumulations of sand in wet wells, or damage to pumping equipment shall not be
permitted.

C. Debris, residue, and other materials resulting from cleaning operations shall
become property of Contractor and shall be removed from site at end of each
workday and shall be disposed of in an approved and lawful manner. Under no
circumstances will accumulation of debris, residue, and other matter be permitted
on site beyond stated time, unless prior written authorization is given for storage
in totally enclosed containers.

D. Light Cleaning: Use balls, scooters, and three (3) passes of high-pressure water
jetting equipment. brushes and swabs. Costs related to cleaning of such sewers
shall be included in Contractor’s unit prices for CCTV and Light Cleaning.
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E. Heavy cleaning: Use bucket machines, scrapers. and augers with cleaning which
requires more than three (3) passes with hydraulic cleaning equipment to achieve
acceptance acceptable results. Heavy cleaning will be conducted only upon
approval and direction of Engineer. Costs related to cleaning of such sewers shall
be included in Contractor’s unit prices for Heavy Cleaning. Costs related to
televising of such sewers following heavy cleaning shall be included in
Contractor’s unit prices for CCTV and Light Cleaning. Compensation for heavy
cleaning of a particular line will only be paid if:

1. Heavy cleaning was authorized by Engineer prior to Contractor performance
of the work.

)

Contractor proves that both significant time and effort was necessary to clean
the line, i.e. time required to clean and inspect the line must have been at least
twice the average time required to clean and inspect other sewers of
comparable length and diameter in project area.

3. Adequate video proof of blockage, debris, grit or grease build-up, or other
condition is provided by Contractor. Heavy Cleaning will be paid for on a
lineal meter basis only for length required to be cleaned, i.e., from downstream
manhole to approximate location of heavy cleaning. This may or may not
include entire pipe section, unless otherwise approved by Engineer or Owner.

F. Obtain video proof of heavy cleaning by acquiring a “before’ video of accessible
portions of obstructed reach; submit to Engineer along with completed inspection.

I. A submerged camera does not justify a need for heavy cleaning; proof that
submergence was due to a blockage or heavy debris and not a sag in the line
will be required.

G. Pipes that contain roots or debris depths greater than 25 percent of pipe height
may be paid on a time and material basis. upon approval by the Engineer or
Owner. Engineer or Owner may determine any individual pipe be cleaned on a
time and material basis.

H. Flushing of sanitary sewers to facilitate cleaning activities without the capture of
solids and debris is expressly prohibited.

I. Retrieval of equipment lodged in pipes or a wet well is Contractor’s responsibility
and shall be performed at Contractor’s expense.

2.5.1.3 Field Quality Control

A. Acceptance of sewer line cleaning shall be contingent on satisfactory completion
of television inspection. If television inspection shows cleaning to be
unsatisfactory, sewer line shall be re-cleaned and re-inspected until cleaning is
shown to be satistactory.

B. If internal joint testing and sealing is to follow cleaning, give particular attention
to adequacy of cleaning to ensure that proper seating of sealing packer can be
achieved.
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C. Inspection of cleaning operations will be made on a daily basis by the Engineer or
Owner.,

2.5.1.4 Cleaning

A. Upon cleaning of underground sewer lines or structures, removal remove debris
from finish grade and clean work areas so conditions at conclusion of the work are
equal to or better than areas prior to work of this Section.
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3.1

3.2

3.3

CHAPTER 3 - STORM-WATER LINE AND CORRESPONDING MANHOLES

CLEANING

INTENT

The intent of storm water line cleaning is to remove foreign materials from the line
and restore the flow to a minimum of 95% of the original carrying capacity or as
required for proper seating of internal pipe joint sealing packers.

Prior to start of any work, the Contractor shall notify the Employer of all
missing/stolen manhole covers and grills by submitting a table which includes the
Cover Type and Size, the Frame Size, the Network Type, and the Location of each
Missing Cover and/or Grill.

If manhole Cover or Grill does not exist, the contractor shall at his own expense erect
a barrier or guardrail in aluminum or steel around the cover location or install a
temporary cover for public safety reasons until the municipality is notified to replace
the cover by a new one.

The contractor must fill out the attached form (see Appendix B — information form) to
obtain all the information in order to clean or rehabilitate the storm-water networks
with the corresponding manholes.

If it turns out that part of the storm-water line is not suitable for drainage and must be
replaced, the contractor must at once inform the municipality to take the necessary
measures to remedy the existing situation.

GENERAL

The Project includes the following work on existing underground storm drain main
lines, laterals. and corresponding manholes. The Contractor shall furnish all necessary
labor, tools, equipment, and materials to complete work to the fullest.

Contractor shall submit a Work Plan and Safety Plan prior to work that includes work
in Confined Spaces.

STORM DRAIN CLEANING

Pressure washing and vacuuming storm drain lines, catch basins, lift stations and
culverts ensures effective water flow throughout storm water networks. This method
removes dirt, grit and other debris that can build up and result in blockages.

Cleaning shall include removal of foreign material and objects from the existing line
sufficiently to determine the locations of storm drain insufficiencies, such as
infiltration, structural damage, and sagging. Contractor may propose preliminary
visual inspection methods to determine if cleaning is required.

Contractor may propose multiple cleaning methods to choose from that will remove
obstruction and prepare pipe for inspection without damage to existing facilities.

Contractor shall supply water for cleaning operations. Contractor is responsible for
determining the most appropriate source of water for their work and procuring hydrant
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3.4

3.5

meters in accordance with needed requirements. Contractor shall pay all costs for
obtaining water.
Contractor shall be responsible for the collection, management, sampling/testing/waste

profiling. and disposal of all debris collected by cleaning operations. Contractor shall
include all costs for this work in their proposal. All disposal must be compliant with
Beirut Municipality requirements. All debris containers must be water-tight and have
the ability to be securely closed/locked.

CATCH BASIN CLEANING

Catch basin cleanings are the materials such as sand, silt, leaves and debris that
accumulate in and are removed from catch basins. The material removed from catch
basins generally contains a higher percentage of fine-grained material such as silt and
clay. They are usually wet and usually have higher organic content from decomposing
wet leaves than do street sweepings. Catch basin cleanings generally have higher
levels of pollutants than street sweepings. The finer grained sediments in catch basins
and other drainage structures adsorb more metals and other pollutants than the coarser
sand typically found in street sweepings. Catch basins are also more likely to have
been affected by spills and polluted runoff than street sweepings.

STORM DRAIN VIDEO INSPECTION

Closed Circuit Television inspections (CCTV) shall comply with the latest
Technology and contains for Pipeline Assessment Certification Program standards.

Storm drain video inspection shall include producing and logging of the storm drain
video inspection as specified in the following paragraphs when possible and
practicable.

The television camera used for inspection work shall be color format, specifically
designed and constructed for use in storm and sanitary sewers. Lighting and camera
quality shall allow a clear, in-focus picture of the entire periphery of the pipe for a
minimum distance of six feet.

To ensure acceptable picture quality under all conditions that may be encountered
during the inspection, a variable intensity control for lighting, and a remote adjustment
for camera focus, shall be provided for the operator. The camera, television monitor,
and other components of the video system shall be capable of producing a color
picture of quality adequate to identify major defects and locate laterals accurately. The
camera shall be moved through the line in either direction at a moderate rate, stopping
when necessary to permit proper documentation of the condition of the storm drain.

When manually operated, winches are used to pull the television camera through the
line, telephones or other suitable means of communication shall be set up between the
two manholes of the section being inspected to insure good communications between
members of the crew.

Accurate distance measurements are required. Measurement for location of defects
shall be made by means of a camera-mounted transmitter and aboveground receiver.
To establish criteria for video picture quality to be maintained throughout the project,
the Contractor shall furnish sample video of the first inspections performed for
Municipality review and acceptance.
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Inspection video shall include audio recording of all asset information and inspection
observations. The audio portion of the inspection report, recorded at the time of
inspection, shall be intelligible in its entirety.

The information contained on the audio recording shall include:

(1) the location of the storm drain,

(2) the location and asset ID of the manholes involved,

(3) the direction of travel

(4) a description of conditions in the storm drains as they are encountered, and

(5) the location and entrance condition of service laterals.

Reporting and documentation of inspections shall include:

a. The pipe information for which codes will be created includes but is not limited to
obstructions (roots / debris build up), cracks, offset joints, sag, pipe type. and
laterals.

b. All line pictures will be digital .mpeg video, clear, legible, and free of “snow™ or
haze.

Electronic copies (data files) shall be submitted.

d. To establish the working criteria for video picture quality, which must be
maintained throughout the project, the Contractor shall furnish a flash drive with a
sample .mpeg video footage of an actual storm drain line inspection that is
satisfactory to the Municipality and meets the job specifications for CCTV
inspection. This flash drive shall become the property of the Municipality and
shall be used throughout the project as the standard that the Contractor’s video
picture quality must meet.

e. The Contractor shall deliver the video inspections and logs on DVDs or on an
external hard drive.

3.6 FLOW CONTROL, DEWATERING, AND WATER MANAGEMENT
Contractor is responsible for the managing and controlling all water/flows in the storm
drain system to allow for cleaning, inspection, and then the future repair by the
Municipality.

The source of water/flow can include storm/irrigation runoff and infiltration. Any

work by the Contractor to stop flow, dewater, bypass, or otherwise manage water/flow

must be executed in compliance with all regulations and permits governing the

Municipality of Beirut.

In general:

1. Water that is removed from the storm drain system by the contractor must be
disposed of and carted away off-site area to approved dumps areas.

2. Water that is added to the storm drain system through cleaning must be captured,
removed, and disposed of by the Contractor in accordance with the requirements
of the Municipality.

3. The Contractor is responsible for all cost of collecting and disposing of water
removed for or during cleaning/inspection.
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All plugging, bypass, pumping, and other flow/water management work shall be
performed in a manner to maintain flow matching the capacity of the existing storm
drain system and prevent backups. overflows, or other issues upstream of the work

location.
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APPENDICES
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Appendix A — Information Form
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Item

Description

1.01

1.02

1.04

1.05

1.06

Preamble

The description included in the Bills of Quantities to

describe the workmanship and materials necessary for each
item are not necessarily complete. The Tenderer is referred
to the Specifications, Conditions of Contract and other
documents for further information concerning the works
and no claim or variation will be considered on account of
his failure to acquaint himself with such information

All Quantities contained within this Bill of Quantities are
intended to give an indication of the works. The Contractor
must adjust all quantities as described in item 10 below
and produce drawings. as described in the Technical

Specifications, showing the exact location of all project
requirements on GIS System.

Permits. Etc.

The Contractor shall allow for obtaining all permits

necessary for carrying out the works. The Contractor shall
allow for obtaining all documentation necessary for the
timely provision of labour, plant and materials used for the
works.

Protection of Services and Cables

The Contractor shall ascertain the position of and protect
or divert as necessary all service lines and cables on or
adjacent to the site as required by the Engineer.

Performance Bond
The Contractor shall allow for providing a Performance
Bond in accordance with the Conditions of Contract,

Site Office
The Contractor shall provide and maintain site office for
Engineer complete with all furniture and related work.

Water and Electricity

Water for the Works shall be provided by the Contractor.
The Contractor shall make all necessary provisions for
transporting water to the site including connections,
pumps. pipework and storage facilities if necessary.

Electricity shall be provided by the Contractor and the cost
of providing generators, fuel . maintenance, etc. and all
other necessary facilities shall be borne by the Contractor.
If mains power is available the Contractor pay all charges

Notice Boards

Estimate.xls

P.1

Date: 19/08/26
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Item Description

Allow for providing and installation of substantial site
notice board size 2.40 x 3.00 m as specified and to the
approval of the Engineer

1.07 Samples and Testing
The Contractor shall allow for providing all equipment.
samples of materials and workmanship required by the
Engineer.

The Contractor shall allow for testing all equipment.
materials as required by the specifications or directed by
the Engineer. The Contractor shall apply all test

certificates and other documentation necessary to prove the
suitability of equipment or materials for incorporation in

1.08 Insurance
The Contractor shall provide the insurance cover described
elsewhere in the Contract documents and shall submit to
the Engineer. certificates and receipts for premiums as
required as proof of this cover

1.09 Safety and Security
The Contractor shall comply with the requirements of all
safety regulations in force and ensure that his work-force,
sub-contractors and any other persons engaged on the
Works also comply with their requirements.

The Contractor shall allow for all necessary watching for
the security of the Works and the protection of the public.
The Contractor shall provide all warning signs. barricades.
screens. lamps. efc. as necessary

1.10 Setting up the Site
The Contractor shall allow for setting up the site and
divide the requested area into zones including site
investigation. surveyving and setting out and for providing
the Engineer all required equipment. instruments and men
for executing the requested operations.

The Contractor shall fill the number of sheets required
(Information Form) where the specimen sheet is included
in Appendix B of the Part IV : Technical Specifications. to
obtain all requested information about sanitation sector
and to have all the quantities requested for the project. All
information surveyed shall be put into a GIS system to
locate all items of sanitation sector to be cleaned such as
manholes, pipes, channels, etc. and all zones for spraying

Estimate.xls P2 Date: 19/08/26
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Item

Description

If deteriorated manholes, pipes. gullies etc. must be
replaced. the Contractor shall execute the work as directed
by the Engineer and to prior approval of the municipality

As needed, the Contractor shall provide, maintain and
eventually remove site offices, huts. toilets, storage
facilities and the like for his own workforce and

The Contractor shall allow for providing temporary fences,
gates, entrances. etc. for the protection of the site and
removing on completion. All such protective measures
shall be to the approval of the Engineer.

Estimate.xls

1.11 Care of the Site
The Contractor shall keep the workplace in a clean and
sale condition including the required parking areas for
equipments without disturbing vehicles traftic. orderly and
tidy storage of materials, regular and prompt removal of
rubbish and debris
The Contractor shall clear away all temporary works at
completion and shall make good all work disturbed, to the
satisfaction of the Engineer
1.12 Protection of Existing Adjoining Structures
The Contractor shall take all necessary measures to protect
existing adjoining structures from any damage resulting
from his works.
1.2 The following notations and abbreviations are used in the
Bill of Quantities:
- IMITHIIETET . eoviiiitiiiiiie et mm
- CONTIMECIET ©ov ettt et cm
- LAHEATMIBIBL. ... . oo onmrmisn s st b R e S i Im
- o 111 1 km
- SUUATEWIBIET nsoscansimsmmmin s s s s Sosss i S s m?
- (17 15711, [ DSOS SRS PR AT m?
- TR LTI RITN e s s s i 5 i o S kg
- Mega Pascal ..o MPa
- Flange Pressure Rating ....ooovviiiiiiiiisccccccce e PN
- EHIOWEAIL resnssarsnamissssrsesssprmamssmnrmramssie s e i tes kW
- L T Ly U
- INHEDRE coinimamnss siomsmmm e oo o O S sy o
- LSl sumammmnammnmmms s s e e LS
- ProviST0TEL SUIEL s svemnmsimivissiessprsassais s PS
- DXL AN s ovssomsssusissomsomsmamsnss s Boms £ vn s s LR L ORI Dwg.
- Value Added Tax ...oooovooeeiiiiice s VAT
- Bill 0f QUANTITIES ..o BOQ
B3
/‘ﬁ.ﬁ— 27
= 7

Date: 19/08/26
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End of Preamble

Estimate.xls Date: 19/08/26
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Item

Description Unit Estimated Unit Rate Amount
Quantity (USD) (USD)

2

Lump Sum in Words:

Drawings on GIS System

The Contractor shall manage. analyze & map all types of

data in service area & produce drawings as described in the

Technical Specifications & to the satisfaction of the

Engineer, showing the exact location of all project

requirements on Geographic Information System (GIS) LS 1 16.000.00 16.000.00

Cleaning, Maintenance and Rehabilitation of existing

Cleaning of Existing Sewer Line, Manholes, Chambers
Inlets. Outlets

Removal of sewage sludge, cleaning of sewage water from
manhole chamber. cleaning of choking of pipe line. testing,
inspection by using manual / mechanical means all complete
as per instruction of Eng. in-charge and shall include but
not limited to:

Cleaning work shall be done by water using water jet
equipment suction pumps and water trucks for supply for
fresh water and for disposal of waste-water. sludge and
Cleaning shall be done between two manholes by blocking
incoming pipes at upstream manhole. blocking outgoing
pipes at downstream manhole, flushing water by waler jet in
the upstream manhole and pumping out waste water from
downstream manhole

Prior to operation (b.) the Contractor shall direct the flow
by over pumping from the previous manhole at upstream
end to the manhole after the downstream end, which is in
operation of cleaning.

The Contractor shall ensure during cleaning operations that
connections connected to sewer pipe by T or Y are not
blocked

Cleaningworks program and procedures shall be as directed
and approved by the Engineer

After cleaning by water the Contractor shall pass a mandrel
through sewer pipe of diameter smaller than the sewer pipe,
in order to detect any obstacle or defective pipe.

During the cleaning operations. the Contractor shall record
on "record drawings" the condition status of manholes.
benching, pipes and house connections 16,000.00

Carried to Summary

Estimate.xls
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Item Description Unit Estimated Unit Rate Amount
Quantity (USD) (USD)
- All inspection chambers, benching be cleaned also by water
and condition status shall be recorded
- Contractor shall use fresh water free of salt
- Contractor shall arrange for traffic diversions, place traffic
barricades flashing lights, and other safety measures during
the cleaning operation
2.1.1 Cleaning of Sewerage Manholes Chambers
2.1.1.1 Manhole with cover and frame, depth not exceeding 2m Ne 1.000 5.00 5,000.00
i
2.1.1.2 Manhole with cover and frame, depth exceeding 2 m but not
exceeding 4 m No 1,000 8.00 8.000.00
Unit Rate in WOrds: oo
2.1.13 Manhole with cover and frame, depth exceeding 4m No 500 10.00 5,000.00
Unit Rate in Words: oo
2:1:2 Cleaning of Sewer Pipeline
2:1:2:1 Size: DN 200mm but not exceeding DN 400mm Im 5.000 2.00 10,000.00
2:152:2 Size: exceeding DN 400mm but not exceeding DN 600mm  Im 5.000 3.00 15,000.00
nit RAte i WOIGS: ... oreesremenremssesensr e sssssssen
2123 Size: DN exceeding 600 mm Im 5,000 4.00 20,000.00
Unit Rate in Words:
2.1.24 DN 150mm for house connections Im 2.000 2.00 4.,000.00
Unit Rate in Words:
67,000.00
Carried to Summary
Estimate.xls Page Ne 2 Date: 19/08/26
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Item Description Unit Estimated Unit Rate Amount
Quantity (USD) (USD)

!‘d
2

Rehabilitation and Repair of Sewerage Manholes Chambers

Rehabilitation and repair of sewerage manholes chambers,
shall be done as directed by the Engineer and to prior
approval of the municipalityand shall include but not limited
to:

Cleaning and coating of covers including removal and
reinstallation

Raising or lowering covers level to match pavement level in
paved arcas and to be 10 em higher in unpaved areas
Repair of shaft including breaking and reinstating to the
satisfaction of the Engineer

Replacement of broken or deteriorated covers and frame
Conditional to the prior approval of the municipalityand at
1ts expense

Repair of deteriorated wall surfaces by using bond Concrete
and concrete class 350 kg/m3.

Repair of benching by breaking. forming new benching of
plain concrete and coating with coal tar epoxy resin

'

221 Manhole with cover and frame, depth not exceeding 2m Ne 100 80.00 8.000.00
Unit R i I

2232 Manhole with cover and frame, depth exceeding 2 m but not
exceeding 4 m No 75 150.00 11,250.00

UnitRateinWordes, oo

2
(]
(V5]

Manhole with cover and frame. depth exceeding 4m No 50 200.00 10.000.00
Unit Rate in WWords:

29,250.00

Carried to Summary

Estimate.xls Page Ne 3 Date: 19/08/26
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Item Description Unit Estimated Unit Rate Amount
Quantity  (USD) (USD)

[
[¥%]

Rehabilitation and Repair of Defective Sewer Pipes and
House Connections

Rehabilitationand repair of defective sewer pipes and house
connections, shall be done as directed by the Engineer and to
prior approval of the municipality and shall include but not
limited to:

Break-up existing surfaces remove and dispose of all debris

to an approved dumping area
Excavate by hand or machine down to the defective pipe
and protect sides of trench, existing utilities and other

properties and keep excavations dry during the work
Divert flow, cut and remove defective pipe and dispose of
all debris to an approved dumping area

Replace and joint new pipe similar to existing pipe and
provide bedding and compact according to the direction of
the Engineer.

Backfill and compact according to the direction of the
Engineer.

Restore surfaces to the satisfaction of the Engineer

'

2:3.1 Size: DN 200mm but not exceeding DN 400mm Im 250 175.00 43,750.00
AL RACTE MO, oo esisrsmnstmssossmsmsisiiisssnisn

2
(V5]
()

Size: exceeding DN 400mm but not exceeding DN 600mm  Im 400 200.00 80.000.00
¥ ;

Size: DN exceeding 600 mm Im 200 220.00 44.,000.00
Unit Rate in Words:

|85
[95]
L)

DN 150mm for house connections Im 100 90.00 9.000.00
R RRe I s RS

]
L2
E

176,750.00

Carried to Summary

Estimate.xls Page No 4 Date: 19/08/26
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Item

Description Unit Estimated Unit Rate
Quantity (USD)

Amount
(USD)

)
&
(5]

L

[

U

Replacement of Deteriorated Sewerage Manholes

Replacement of deteriorated manholes, shall be done as
directed by the Engineer and to prior approval of the
municipality and shall include but not limited to:

Breaking up existing surfaces and existing manholes
Removal and disposal of all debris to an approved dumping
area

Installation of new manholes

Reconnection to existing sewer pipes

Restoration of surfaces to the satisfaction of the Engineer

Manhole with cover and frame, depth not exceeding 2m No 75 800.00
Unit Rate in Words:

Manhole with cover and frame. depth exceeding 2 m but not
exceeding 4 m Ne 50 1.300.00

Unit Rate in Words:

Manhole with cover and frame, depth exceeding 4m No 40 1,700.00

Cleaning, Mainfenance and Rehabilitation of Existing
Storm Water Line

Cleaning of Existing Storm Water Line, Manholes
Chambers. Gullies. Drainage Channels

Two main methods of storm drain system

cleaning can used by the contractor conditional to the prior
approval of the municipalityand the Engineer, dry cleaning

and wet cleaning:

The dry method (which should be performed first) involves
direct removal by hand or using vacuums or shovels

The wet method typically involves jetting and {lushing

For larger svstems, the contractor shall use vacuum or jet
trucks with either method.

The Contractor must inspect and clean storm drain pipelines
and inlets according to the Technical Specifications of the
project.

60,000.00

65.000.00

68,000.00

193,000.00

Carried to Summary

Estimate.xls

Page Ne 5
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Item

Description

Unit Estimated Unit Rate Amount

{

Store wastes collected from the cleaning must be put in
appropriate containers or temporary storage sites in a
manner that prevents discharge to the storm drain.

Dewater the wastes if necessary with outflow into the

sanitary sewer. Do not dewater near a storm drain or stream.

Sediment (less the debris) removed from the catchbasin or
inlet cleaning should be analyzed for disposal. Pollutants of
concern are lead; oil and grease: and hydrocarbons. The
main pollutants in inlet sediments are hydrocarbons. IT
concentrations are eclevated, the sediment should be
disposed of as hazardous waste.

Field staff should document the staff, location, cleaning
date, equipment used. frequency of waste disposal. and
number of drainage structures cleaned.

Cleaningworks program and procedures shall be as directed
and approved by the Engineer

After cleaning by water the Contractor shall pass a mandrel
through drainage pipe of diameter smaller than the drainage
pipe. in order to detect any obstacle or defective pipe.
Contractor shall use fresh water free of salt

Contractor shall arrange for traffic diversions, place traffic
barricades flashing lights, and other safety measures during
the cleaning operation

Cleaning of Storm Water Manholes Chambers

Manhole with cover and frame, depth not exceeding 2m
Unir Rate in Words:

Manhole with cover and frame. depth exceeding 2 m but not
exceeding 4 m

Manhole with cover and frame. depth exceeding 4m
it Rate in Words:

Unit Rate 10 OIS | oooeoeoeeoeeeeesseeseosesseseres o,

Quantity (USD) (USD)
Ne 10.000 5.00 50,000.00
Na 2.000 8.00 16.000.00
Ne 2.000 10.00 20.000.00
86,000.00

Carried to Summary

Estimate.xls
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Item Description Unit Estimated Unit Rate Amount
Quantity (USD) (USD)

312 Cleaning of Storm-water pipeline

3.1.2.1 Size: DN 300mm but not exceeding DN 400mm Im 5,000 2.00 10,000.00
AL R Wolds s

3.1.22 Size: exceeding DN 400mm but not exceeding DN 600mm  Im 5,000 3.00 15,000.00

3.1.23 Size: DN exceeding 600 mm Im 5.000 4.00 20.000.00
Unit Rate in Words:

313 Cleaning of Gullies

3.1.3.1 Cleaning of Gullies. Ne 8.000 4.00 32,000.00
Unit Rate in Words:

3.1.4 Cleaning of Channels any Dimensions

3.14.1 Closed channels Im 2.000 4.00 8,000.00
Unit Rate in Words:

3.14.1 Opened channels Im 500 4.00 2.000.00
Unit Rate in WOIAS: ..o eorerssmssssssssssssssssssssssssmssssees

§7,000.00

Carried to Summary

Estimate.xls
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Item Description Unit Estimated Unit Rate Amount
Quantity (USD) (USD)
32 Rehabilitation and Repair of Storm Water Manholes
Chambers and Gullies
Rchabilitation and repair of storm water manholes
chambers. shall be done as directed by the Engineerand to
prior approval of the municipality and shall include but not
limited to:
- Cleaning and coating of covers including removal and
reinstallation
- Raising or lowering covers level to match pavement level in
paved areas and to be 10 ¢m higher in unpaved areas
- Repair of shaft including breaking and reinstating to the
satisfaction of the Engineer
- Replacement of broken or deteriorated covers and frame
Conditional to the prior approval of the municipalityand at
its expense
- Repair of deteriorated wall surfaces by using bond Concrete
and concrete class 350 kg/m3.
32.1 Manhole with cover and frame, depth not exceeding 2m No 150 80.00 12.000.00
Unit Rate in Words:
322 Manhole with cover and frame, depth exceeding 2 m but not
exceeding 4 m o 100 150.00 15,000.00
Unit Rate in Words:
323 Manhole with cover and frame, depth exceeding 4m Ne 75 200.00 15,000.00
LR LR OO NPSIPRSSS
324 Gullies No 200 100.00 20,000.00
Linit Rate in Words: oot
62.,000.00
Carried to Summary
Estimate.xls Page No 8 Date: 19/08/26
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Item Description Unit Estimated Unit Rate Amount
Quantity  (USD) (USD)
3.3 Rehabilitation and Repair of Defective Storm Water Pipes
Rehabilitation and repair of defective storm-water pipes,
shall be done as directed by the Engineer and to prior
approval of the municipalityand shall include but not limited
to:
- Break-up existing surfaces remove and dispose of all debris
to an approved dumping area
- Excavate by hand or machine down to the defective pipe
and protect sides of trench, existing utilities and other
properties and keep excavations dry during the work
- Divert flow, cut and remove defective pipe and dispose of
all debris to an approved dumping area
- Replace and joint new pipe similar to existing pipe and
provide bedding and compact according to the direction of
the Engineer.
- Backfill and compact according to the direction of the
Engineer.
- Restore surfaces to the satisfaction of the Engineer
S | Size: DN 300mm but not exceeding DN 400mm Im 300 175.00 52,500.00
L Rt i
3.3.2 Size: exceeding DN 400mm but not exceeding DN 600mm  Im 200 200.00 40.000.00
Unit Rate in Words:
333 Size: DN exceeding 600 mm Im 100 220.00 22,000.00
Ui RateinWords: ...
114,500.00
Carried to Summary
Estimate.xls Page Ne 9 Date: 19/08/26
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Item Description Unit Estimated Unit Rate Amount
Quantity (USD) (USD)
3.4 Rehabilitation and Repair of Defective Storm Water
Rehabilitation and repair of defective storm water channels,
shall be done as directed by the Engineer and to prior
approval of the municipalityand shall include but not limited
to:
- Break-up existing surfaces remove and dispose of all debris
to an approved dumping area
- Excavate by hand or machine down to the lower level of
defectivechannel and protect sides of trench. existing
utilities and other properties and keep excavations dry
during the work
- Divert flow. remove defective and dispose of all debris to an
approved dumping arca
- Cast and joint new channel similar to existing channel and
provide blinding according to the direction of the Engineer.
- Restore surfaces to the satisfaction of the Engineer
341 Rehabilitation of Channels any dimensions
34.1.1 Closed channels Im 100 330.00 35,000.00
Lni n 1
34.12 Opened channels Im 100 150.00 15,000.00
Unit Rate in Words:
50,000.00
Carried to Summary
Estimate.xls Page Ne 10 Date: 19/08/26
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Item Description Unit Estimated Unit Rate Amount
Quantity (USD) (USD)
3.5 Replacement of Deteriorated Storm Water Manholes and
Gullies
Replacement of deteriorated manholes. shall be done as
directed by the Engineer and to prior approval of the
municipality and shall include but not limited to:
- Breaking up existing surfaces and existing manholes
- Removal and disposal of all debris to an approved dumping
area
- Installation of new manholes
- Reconnection to existing storm-water pipes
- Restoration of surfaces to the satisfaction of the Engineer
3.5.1 Manhole with cover and frame, depth not exceeding 2m No 75 800.00 60,000.00
SR OIS, e ————————
352 Manhole with cover and frame, depth exceeding 2 m but not
exceeding 4 m No 40 1.300.00 52.000.00
Unit Rate in Words: ...
353 Manhole with cover and frame, depth exceeding 4m No 25 1,700.00 42,500.00
Mnit Rate in W
354 Gullies l.m 50 500.00 25,000.00
Unit Rate in Words:
179,500.00
Carried to Summary
Estimate.xls Page Ne |1 Date: 19/08/26
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