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SECTION 1

CLEANING AND REPAIR
OF EXISTING SEWERAGE AND STORM PIP:. SYSTEMS

1 General

1.1

1.2

1.3

Cleaning and repair of existing sewerage and storm systems in the project
area shall be done where directed by the Engineer and shall include but not
limited to:

a. Cleaning of sewer and storm pipes, manholes, inlets, outlets, catch
basins, gullies and inspection chambers and survey of condition status.

b. Repair of defective sewer and storm pipes and house connections by
replacement.

¢.  Repair of manholes, inspection chambers, catch basins and gullies.

d. Replacement of deteriorated existing manholes, inspection chambers,
catch basins and gullies.

e.  All ancillary works related to cleaning and repair of existing sewerage
and storm systems such as flow diversion, over pumping, maintaining
house connection flows, restoration of surfaces, traffic diversion, etc...

Construction and repair works of sewerage and storm systems shall be in
accordance with “Special Conditions and Technical Specifications for
Sewers Construction” of Ministry of Housing and Cooperatives, or
according to the direction of the Engineer.

Contractor shall submit the proper drawings or forms pertinent to the
existing systems showing all necessary information as required in Section 3
of these Specifications.

2 Products

Products to be used for construction and repair works shall be compatible with
materials and in accordance with reference 1.2 above or according to the
direction of the Engineer.

3 Execution

3.1

Cleaning of existing sewer and storm pipes, manholes, inlets, outlets, catch
basins, gullies and inspection chambers:

a. 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 debris.
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3.2

h.

i.

J

Cleaning shall be done between two man oles at any one time by
blocking incoming pipes at upstream manhole, blocking outgoing
pipes at downstream manhole, flushing water by water 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 house
connections connected to sewer pipe by T or Y are not blocked.

Cleaning works program and procedures shall be as directed and
approved by the Engineer.

After cleaning by water the Contractor shall pass a mandrill 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, house
connections, catch basins and gullies.

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
operations.

Repair of defective sewer and storm pipes and house connections:

b.

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 execution.

Divert flow, cut and remove defective pipe and dispose of all debris to
an approved dumping area.

Replace and joint new pipe to existing pipe and provide bedding and

compact as specified in reference 1.2 above or according to the
direction of the Engineer.
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34

3.5

3.6

e.  Backfill and compact as specified in reference 1.2 above or according
to the direction of the Engineer.

f.  Restore surfaces to the satisfaction of the Engineer.

Replacement of deteriorated manholes, inspection chambers catch basins
and gullies:

replace deteriorated manholes, inspection chambers, catch basins and
gullies where directed by the Engineer to include but not limited to
breaking up existing surfaces and existing manholes, inspection chambers,
catch basins and gullies and removal and disposal of all debris to an
approved dumping area, installation of new manholes, inspection chambers
and gullies as specified in reference 1.2 above or according to the direction
of the Engineer, reconnection to existing sewer pipes and restoration of
surfaces to the satisfaction of the Engineer.

Repair of manholes, inspection chambers catch basins and gullies:

Repair of manholes, inspection chambers, catch basins and gullies shall be

done as directed by the Engineer and shall include but not limited to:

a.  Cleaning and coating of covers including removal and reinstallation.

b. Raising or lowering covers level to match pavement level in paved
areas and to be 10 ¢cm higher in unpaved areas.

¢.  Repair of shaft including breaking and reinstating to the satisfaction
of the Engineer.

d. Replacement of broken or deteriorated covers and frame or grating.

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

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

g. Placing and forming new benching of plain concrete and coating with
coal tar epoxy resin.

Contractor shall divert flow by over pumping or any other approved
method, maintain house connection flow, restore all surfaces required,
providing traffic diversions and any other safety measures, etc... to
perform cleaning and repair works to the satisfaction of the Engineer.

Contractor shall take into consideration that existing sewers are
receiving wastewater from adjacent areas.
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SECTION 2

CLEANING AND REPAIR OF EXISTG
CHANNELS AND CULVERTS

1 General

1.1

1.2

Cleaning and repair of existing channels and culverts in the project area
shall be done where directed by the Engineer.

The Contractor shall be deemed to have inspected the site prior to cleaning
and repair and assessed the nature of work and type of equipment needed
to do the work in the scheduled time.

2 Execution

2.1

2.2

The Contractor shall execute the works of cleaning and repair of channels
and culverts to ensure positive drainage all as directed by and to the
satisfaction of the Engineer.

The following steps are provided as guidance as to the procedures for
cleaning and repair. The work procedures shall be set out by the Contractor
and submitted to the Engineer for approval.

a. Removing and disposal of all debris and excavating outlets from end of
existing channels to the sea to ensure positive drainage.

b. Removing and disposal of all debris and obstacles from the channels and
culverts starting upstream and to ensure positive drainage.

¢. Surveying defective structure of the channels and culverts, and
recording these for the Engineer’s assessment.

d. Checking conditions of all culvert manhole covers and shafts and
recoding status for the Engineer’s assessment.

e. Forming and compacting open earth channels to the shapes determined
by the Engineer.

=

. Repairing defective structures as instructed by the Engineer.

g. Adjusting the levels of manhole covers to suit pavement levels as
required.

h. All debris resulting from the cleaning and repair operations shall be
disposed by the Contractor to approved dumping areas.

i. Making new shafts and access opening and installing new covers and

frames,
S 33138 % Yo¥1 - a8y il - V1E 58N



2.3 The Contractor shall take into consideration that existing channels and
culverts are receiving storm water and wastewater from areas adjacent to

these channels.

Concrete Works

All concrete works used for the repair of culverts shall use sulphate resistant
cement and shall be performed in accordance with “Special Conditions and
Specifications of Road Construction” of the Ministry of the Public Works or
according to the direction of the Engineer.
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SECTION 3

TOPOGRAPHICAL SURVEY

General

1.1

1.2

1.3

1.4

1.5

The Topographical Survey works shall done where directed by the
Engineer.

Survey shall be linked to the National Grid System.

Survey shall be done using appropriate equipment including Total Station,
data processing by computer and printing by plotters or laser jet printers.

The Contractor shall submit 2 copies for the Engineers approval.

Final survey data for approval of the Engineer, shall be submitted in
computer diskettes, and two prints.

Survey Plans

2.1

2.2

23

24

25

2.6

2.7

The survey works shall include and submitted as follows:
Setting triangulation points throughout the required site.

General plans (scale 1/2000 and 1/500) of the required site indicating names
of all streets. For streets that do not have names, the Contractor shall
provide a numbering system.

Plan for each street showing edge of pavement, sidewalks, any structure,
spot levels, light poles, electric poles, telephone poles, boxes and edge of
right of way (scale length 1/500).

Plan for each street showing all underground and overhead utilities routing,
ground and invert elevations and associated structures. Additional plans
shall be made for all utilities where utilities are located off the streets (in
other areas). (scale length 1/500)}.

Plans/profiles for gravity sewer/drainage systems showing locations, sizes,
depths, invert levels at manholes, road crossings and nature of surfaces
above the gravity lines/culverts. (Scale H: 1/500 V: 1/100).

Sections every 50 meters for each street showing level of the center line,
level of edges and at least 3 other levels where necessary. (Scale 1/100).

These sections may be replaced by a three dimensional survey as in item 2-
3.

Elevation of services at structures or appurtenances is to be determined and
shown on drawings as well as ground and invert elevations of manholes,

chambers and the like.
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2.8 Plans/profiles for potable water lines of 200 mm diameter and above (scale
H: 1/500 V: 1/100).

2.9 Plans for every proposed corridor of roads and utilities as directed by the
Engineer (scale length 1/500).

Time Schedule

The Contractor shall arrange for sufficient number of survey crews and equipment
in order to complete survey parallel with the work.

Data shall be provided progressively to the Engineer as the work proceeds.
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General

Execution

SECTION 4

CLEANING AND REPAIR OF EXISTING nOADS

Cleaning and repair of existing roads shall be performed where directed by
the Engineer after submitting the survey plans for the street of which the
cleaning and repair shall be done.

Cleaning and repair of roads shall be performed in accordance with the
“Special Conditions and Specifications for Roads Construction” of the
Ministry of Public Works and Transport or according to the direction of
the Engineer.

The Contractor shall show on survey plans location of potholes defective
pavement and type of pavement. After the approval of the Engineer, the
Contractor shall repair defective pavement and fill in potholes using same
type of existing pavement.

The Contractor shall clean up and remove all unwanted materials and
debris to an approved dumping area.

The repair procedures shall be submitted to the Engineer for approval.

All repair works of the roads shall be made to match existing road levels or
as directed by the Engineer.

The Contractor shall check if utility structures exist in the area of repair
and shall make sure that all covers of such structures are adjusted to match
road levels.

Cleaning and repair of roads shall be executed by either of the following
methods as directed by the Engineer.

Method 1

Where directed by the Engineer the rough surface of asphalt shall be cleaned,
debris shall be removed and hauled to approved dumping area, the clean surface
shall receive one coat of tack coat and then receive 30 mm minimum of wearing
courses all as specified in the “Special Conditions and Specifications for Roads
Construction” of the Ministry of the Public Works, or as directed by the
Engineer.

Method 2

Where directed by the Engineer the following steps shall be performed:
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Breaking up road pavement of any nature and removal and disposal te an
approved dumping area.

Removal of base course and disposal to an approved dumping area.
Shaping and compacting sub grade.

Filling and compacting of granular material if required.

Filling and compacting 150 mm thickness of new base course.
Application of prime coat as specified.

Spreading and compacting of 60 mm thickness of wearing course all as
specified in the “Special Conditions and Specifications of Roads

Construction” of the Ministry of the Public Works, or as directed by the
Engineer.
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SECTION 1

CLEANING AND REPAIR

OF EXISTING SEWERAGE AND STORM PIPE SYSTEMS

I General

1.1

1.2

1.3

Cleaning and repair of existing sewerage and storm systems in the project
area shall be done where directed by the Engineer and shall include but not
limited to:

a. Cleaning of sewer and storm pipes, manholes, inlets, outlets, catch
basins, gullies and inspection chambers and survey of condition status.

b. Repair of defective sewer and storm pipes and house connections by
replacement.

c.  Repair of manholes, inspection chambers, catch basins and gullies.

d. Replacement of deteriorated existing manholes, inspection chambers,
catch basins and gullies.

e. Al ancillary works related to cleaning and repair of existing sewerage
and storm systems such as flow diversion, over pumping, maintaining
house connection flows, restoration of surfaces, traffic diversion, etc...

Construction and repair works of sewerage and storm systems shall be in
accordance with “Special Conditions and Technical Specifications for
Sewers Construction” of Ministry of Housing and Cooperatives, or
according to the direction of the Engineer.

Contractor shall submit the proper drawings or forms pertinent to the
existing systems showing all necessary information as required in Section 3
of these Specifications.

2 Products

Products te be used for construction and repair works shall be compatible with
materials and in accordance with reference 1.2 above or according to the
direction of the Engineer.

3 Execution

3.1

Cleaning of existing sewer and storm pipes, manholes, inlets, outlets, catch
basins, gullies and inspection chambers:

a.  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 debris.

7307 38 ﬁ Yor - 18 Cila— V1 S



3.2

e.

i

i-

Cleaning shall be done between two manholes at any one time by
blocking incoming pipes at upstream manhole, blocking outgoing
pipes at downstream manhole, flushing water by water 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 house
connections connected to sewer pipe by T or Y are not blocked.

Cleaning works program and procedures shall be as directed and
approved by the Engineer.

After cleaning by water the Contractor shall pass a mandrill 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, house
connections, catch basins and gullies.

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
operations.

Repair of defective sewer and storm pipes and house connections:

a.

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 tremch, existing utilities and other properties and keep
excavations dry during execution.

Divert flow, cut and remove defective pipe and dispose of all debris to
an approved dumping area.

Replace and joint new pipe to existing pipe and provide bedding and

compact as specified in reference 1.2 above or according to the
direction of the Engineer.
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3.6

e.  Backfill and compact as specified in reference 1.2 above or according
to the direction of the Engineer.

f.  Restore surfaces to the satisfaction of the Engineer.

Replacement of deteriorated manholes, inspection chambers catch basins
and gullies:

replace deteriorated manholes, inspection chambers, catch basins and
gullies where directed by the Engineer to include but not limited to
breaking up existing surfaces and existing manholes, inspection chambers,
catch basins and gullies and removal and disposal of all debris to an
approved dumping area, installation of new manholes, inspection chambers
and gullies as specified in reference 1.2 above or according to the direction
of the Engineer, reconnection to existing sewer pipes and restoration of
surfaces to the satisfaction of the Engineer.

Repair of manholes, inspection chambers catch basins and gullies:

Repair of manholes, inspection chambers, catch basins and gullies shall be

done as directed by the Engineer and shall include but not limited to:

a.  Cleaning and coating of covers including removal and reinstallation.

b. Raising or lowering covers level to match pavement level in paved
areas and to be 10 cm higher in unpaved areas.

¢.  Repair of shaft including breaking and reinstating to the satisfaction
of the Engineer.

d. Replacement of broken or deteriorated covers and frame or grating.

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

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

g. Placing and forming new benching of plain concrete and coating with
coal tar epoxy resin.

Contractor shall divert flow by over pumping or any other approved
method, maintain house connection flow, restore all surfaces required,
providing traffic diversions and any other safety measures, etc... to
perform cleaning and repair works to the satisfaction of the Engineer.

Contractor shall take into consideration that existing sewers are
receiving wastewater from adjacent areas.
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SECTION 2

CLEANING AND REPAIR OF EXISTL G
CHANNELS AND CULVERTS

1 General

1.1

1.2

Cleaning and repair of existing channels and culverts in the project area
shall be done where directed by the Engineer.

The Contractor shall be deemed to have inspected the site prior to cleaning
and repair and assessed the nature of work and type of equipment needed
to do the work in the scheduled time.

2 Execution

2.1

2.2

The Contractor shall execute the works of cleaning and repair of channels
and culverts to ensure positive drainage all as directed by and to the
satisfaction of the Engineer.

The following steps are provided as guidance as to the procedures for
cleaning and repair. The work procedures shall be set out by the Contractor
and submitted to the Engineer for approval.

a. Removing and disposal of all debris and excavating outlets from end of
existing channels to the sea to ensure positive drainage.

b. Removing and disposal of all debris and obstacles from the channels and
culverts starting upstream and to ensure positive drainage,

c. Surveying defective structure of the channels and culverts, and
recording these for the Engineer’s assessment.

d. Checking conditions of all culvert manhole covers and shafts and
recoding status for the Engineer’s assessment.

e. Forming and compacting open earth channels to the shapes determined
by the Engineer.

f. Repairing defective structures as instructed by the Engineer.

g. Adjusting the levels of manhole covers to suit pavement levels as
required.

h. All debris resulting from the cleaning and repair operations shall be
disposed by the Contractor to approved dumping areas.

i. Making new shafts and access opening and installing new covers and
frames.
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2,3 The Contractor shall take into consideration that existing channels and
culverts are receiving storm water and wastewater from areas adjacent to

these channels.

Concrete Works

All concrete works used for the repair of culverts shall use sulphate resistant
cement and shall be performed in accordance with Special Conditions and
Specifications of Road Construction” of the Ministrn »f the Public Works or

according to the direction of the Engineer.
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SECTION 3

TOPOGRAPHICAL SURVEY

General

1.1

1.2

1.3

14

1.5

The Topographical Survey works shall done where directed by the
Engineer.

Survey shall be linked to the National Grid System.

Survey shall be done using appropriate equipment including Total Station,
data processing by computer and printing by plotters or laser jet printers.

The Contractor shall submit 2 copies for the Engineers approval.

Final survey data for approval of the Engineer, shall be submitted in
computer diskettes, and two prints.

Survey Plans

2.1

2.2

2.3

2.4

2.5

2.6

2.7

The survey works shall include and submitted as follows:
Setting triangulation points throughout the required site.

General plans (scale 1/2000 and 1/500) of the required site indicating names
of all streets. For streets that do not have names, the Contractor shall
provide a numbering system.

Plan for each street showing edge of pavement, sidewalks, any structure,
spot levels, light poles, electric poles, telephone poles, boxes and edge of
right of way (scale length 1/500).

Plan for each street showing all underground and overhead utilities routing,
ground and invert elevations and associated structures. Additional plans
shall be made for all utilities where utilities are located off the streets (in
other areas). (scale length 1/500).

Plans/profiles for gravity sewer/drainage systems showing locations, sizes,
depths, invert levels at manholes, road crossings and nature of surfaces
above the gravity lines/culverts. (Scale H: 1/500 V: 1/100).

Sections every 50 meters for each street showing level of the center line,
level of edges and at least 3 other levels where necessary. (Scale 1/100).
These sections may be replaced by a three dimensional survey as in item 2-
3.

Elevation of services at structures or appurtenances is to be determined and
shown on drawings as well as ground and invert elevations of manholes,

chambers and the like.
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2.8 Plans/profiles for potable water lines of 200 mm diameter and above (scale
H: 1/500 V: 1/100).

2.9 Plans for every proposed corridor of roads and utilities as directed by the
Engineer (scale length 1/500).

Time Schedule

The Contractor shall arrange for sufficient number of survey crews and equipment
in order to ¢« lete survey parallel with the work.

Data shall be provided progressively to the Engineer as the work proceeds.

36/ 38 W Yovn -0, cila— 318 550



General

Execution

SECTION 4

CLEANING AND REPAIR OF EXISTING nOADS

Cleaning and repair of existing roads shall be performed where directed by
the Engineer after submitting the survey plans for the street of which the
cleaning and repair shall be done.

Cleaning and repair of roads shall be performed in accordance with the
“Special Conditions and Specifications for Roads Construction” of the
Ministry of Public Works and Transport or according to the direction of
the Engineer.

The Contractor shall show on survey plans locaticn of potholes defective
pavement and type of pavement. After the approval of the Engineer, the
Contractor shall repair defective pavement and fill in potholes using same
type of existing pavement.

The Contractor shall clean up and remove all unwanted materials and
debris to an approved dumping area.

The repair procedures shall be submitted to the Engineer for approval.

All repair works of the roads shall be made to match existing road levels or
as directed by the Engineer.

The Contractor shall check if utility structures exist in the area of repair
and shall make sure that all covers of such structures are adjusted to match
road levels.

Cleaning and repair of roads shall be executed by either of the following
metheds as directed by the Engineer,

Method 1

Where directed by the Engineer the rough surface of asphalt shall be cleaned,
debris shall be removed and hauled to approved dumping area, the clean surface
shall receive one coat of tack coat and then receive 30 mm minimum of wearing
courses all as specified in the “Special Conditions and Specifications for Roads
Construction” of the Ministry of the Public Works, or as directed by the
Engineer.

Method 2

Where directed by the Engineer the following steps shall be performed:
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Breaking up road pavement of any nature and removal and disposal to an
approved dumping area.

Removal of base course and disposal to an approved dumping area.
Shaping and compacting sub grade.

Filling and compacting of granular material if required.

Filling and compacting 150 mm thickness of new base course.
Application of prime coat as specified.

Spreading and compacting of 60 mm thickness of wearing course all as
specified in the “Special Conditions and Specif ’ions of Roads

Construction” of the Ministry of the Public W« 3, or as directed by the
Engineer.
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SECTION 1

CLEANING AND REP* "R

OF EXISTING SEWERAGE AND STORM PIP.. SYSTEMS

General

1.1

1.2

1.3

Cleaning and repair of existing sewerage and storm systems in the project
area shall be done where directed by the Engineer and shall include but not
limited to:

a. Cleaning of sewer and storm pipes, manholes, inlets, outlets, catch
basins, gullies and inspection chambers and survey of condition status.

b. Repair of defective sewer and storm pipes and house connections by
replacement.

¢.  Repair of manholes, inspection chambers, catch basins and gullies.

d. Replacement of deteriorated existing manholes, inspection chambers,
catch basins and gullies.

e.  All ancillary works related to cleaning and repair of existing sewerage
and storm systems such as flow diversion, over pumping, maintaining
house connection flows, restoration of surfaces, traffic diversion, etc...

Construction and repair works of sewerage and storm systems shall be in
accordance with “Special Conditions and Technical Specifications for
Sewers Construction” of Ministry of Housing and Cooperatives, or
according to the direction of the Engineer.

Contractor shall submit the proper drawings or forms pertinent to the
existing systems showing all necessary information as required in Section 3
of these Specifications.

Products

Products to be used for construction and repair works shall be compatible with
materials and in accordance with reference 1.2 above or according to the
direction of the Engineer.

Execution

3.1

Cleaning of existing sewer and storm pipes, manholes, inlets, outlets, catch
basins, gullies and inspection chambers:

a. 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 debris.
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3.2

+

j-

Cleaning shall be done between two manholes at any one time by
blocking incoming pipes at upstream manhole, blocking outgoing
pipes at downstream manhole, flushing water by water 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 house
connections connected to sewer pipe by T or Y are not blocked.

Cleaning works program and procedures shall be as directed and
approved by the Engineer.

After cleaning by water the Contractor shall pass a mandrill 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, house
connections, catch basins and gullies.

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
operations.

Repair of defective sewer and storm pipes and house connections:

a.

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 execution.

Divert flow, cut and remove defective pipe and dispose of all debris to
an approved dumping area.

Replace and joint new pipe to existing pipe and provide bedding and

compact as specified in reference 1.2 above or according to the
direction of the Engineer.
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34

3.5

3.6

e.  Backfill and compact as specified in reference 1.2 above or according
to the direction of the Engineer.

f.  Restore surfaces to the satisfaction of the Engineer.

Replacement of deteriorated manholes, inspection chambers catch basins
and gullies:

replace deteriorated manholes, inspection chambers, catch basins and
gullies where directed by the Engineer to include but not limited to
breaking up existing surfaces and existing manl -les, inspection chambers,
catch basins and gullies and removal and dis, osal of all debris to an
approved dumping area, installation of new manbholes, inspection chambers
and gullies as specified in reference 1.2 above or according to the direction
of the Engineer, reconnection to existing sewer pipes and restoration of
surfaces to the satisfaction of the Engineer.

Repair of manholes, inspection chambers catch basins and gullies:

Repair of manholes, inspection chambers, catch basins and gullies shall be

done as directed by the Engineer and shall include but not limited to:

a.  Cleaning and coating of covers including removal and reinstallation.

b. Raising or lowering covers level to match pavement level in paved
areas and to be 10 cm higher in unpaved areas.

¢.  Repair of shaft including breaking and reinstating to the satisfaction
of the Engineer.

d. Replacement of broken or deteriorated covers and frame or grating,

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

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

g.  Placing and forming new benching of plain concrete and coating with
coal tar epoxy resin.

Contractor shall divert flow by over pumping or any other approved
method, maintain house connection flow, restore all surfaces required,
providing traffic diversions and any other safety measures, etc... to
perform cleaning and repair works to the satisfaction of the Engineer.

Contractor shall take into consideration that existing sewers are
receiving wastewater from adjacent areas.
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SECTION 2

CLEANING AND REPAIR OF EXISTNG
CHANNELS AND CULVERTS

1 General

1.1

1.2

Cleaning and repair of existing channels and culverts in the project area
shall be done where directed by the Engineer.

The Contractor shall be deemed to have inspected the site prior to cleaning
and repair and assessed the nature of work and type of equipment needed
to do the work in the scheduled time.

2 Execution

2.1

2.2

The Contractor shall execute the works of cleaning and repair of channels
and culverts to ensure positive drainage all as directed by and to the
satisfaction of the Engineer.

The following steps are provided as guidance as to the procedures for
cleaning and repair. The work procedures shall be set out by the Contractor
and submitted to the Engineer for approval.

a. Removing and disposal of all debris and excavating outlets from end of
existing channels to the sea to ensure positive drainage.

b. Removing and disposal of all debris and obstacles from the channels and
culverts starting upstream and to ensure positive drainage.

¢. Surveying defective structure of the channels and culverts, and
recording these for the Engineer’s assessment.

d. Checking conditions of all culvert manhole covers and shafts and
recoding status for the Engineer’s assessment.

o

. Forming and compacting open earth channels to the shapes determined
by the Engineer.

™

Repairing defective structures as instructed by the Engineer.

. Adjusting the levels of manhole covers to suit pavement levels as
required.

as

h. All debris resulting from the cleaning and repair operations shall be
disposed by the Contractor to approved dumping areas.

i. Making new shafts and access opening and installing new covers and

frames.
(- 33138 W YaYN - Gl il 11 580



2.3 The Contractor shall take into consideration that existing channels and
culverts are receiving storm water and wastewater from areas adjacent to

these channels.

Concrete Works

All concrete works used for the repair of culverts shall use sulphate resistant
cement and shall be performed in accordance with “Special Conditions and
Specifications of Road Construction” of the Ministry of the Public Works or

according to the direction of the Engineer.
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SECTION 3

TOPOGRAPHICAL SURVEY

General

1.1

1.2

1.3

14

1.5

The Topographical Survey works shall done where directed by the
Engineer.

Survey shall be linked to the National Grid System.

Survey shall be done using appropriate equipment including Total Station,
data processing by computer and printing by plotters or laser jet printers.

The Contractor shall submit 2 copies for the Engineers approval.

Final survey data for approval of the Engineer, shall be submitted in
computer diskettes, and two prints.,

Survey Plans

2.1

2.2

2.3

24

25

2.6

2.7

The survey works shall include and submitted as follows:
Setting triangulation points throughout the required site.

General plans (scale 1/2000 and 1/500) of the required site indicating names
of all streets. For streets that do not have names, the Contractor shall
provide a numbering system.

Plan for each street showing edge of pavement, sidewalks, any structure,
spot levels, light poles, electric poles, telephone poles, boxes and edge of
right of way (scale length 1/500).

Plan for each street showing all underground and overhead utilities routing,
ground and invert elevations and associated structures. Additional plans
shall be made for all utilities where utilities are located off the streets (in
other areas). (scale length 1/500).

Plans/profiles for gravity sewer/drainage systems showing locations, sizes,
depths, invert levels at manholes, road crossings and nature of surfaces
above the gravity lines/culverts. (Scale H: 1/500 V: 1/100).

Sections every 50 meters for each street showing level of the center line,
level of edges and at least 3 other levels where necessary. (Scale 1/100).
These sections may be replaced by a three dimensional survey as in item 2-
3.

Elevation of services at structures or appurtenances is to be determined and
shown on drawings as well as ground and invert elevations of manholes,

chambers and the like.
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2.8 Plans/profiles for potable water lines of 200 mm diameter and above (scale
H: 1/500 V: 1/100).

2.9 Plans for every proposed corridor of roads and utilities as directed by the
Engineer (scale length 1/500).

Time Schedule

The Contractor shall arrange for sufficient number of survey crews and equipment
in order to complete survey parallel with the work.

Data shall be provided progressively to the Engineer as the work proceeds.
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General

Execution

SECTION 4

CLEANING AND REPAIR OF EXISTING nOADS

Cleaning and repair of existing roads shall be performed where directed by
the Engineer after submitting the survey plans for the street of which the
cleaning and repair shall be done.

Cleaning and repair of roads shall be performed in accordance with the
“Special Conditions and Specifications for Roads Construction” of the
Ministry of Public Works and Transport or according to the direction of
the Engineer.

The Contractor shall show on survey plans location of potholes defective
pavement and type of pavement. After the approval of the Engineer, the
Contractor shall repair defective pavement and fill in potholes using same
type of existing pavement.

The Contractor shall clean up and remove all unwanted materials and
debris to an approved dumping area.

The repair procedures shall be submitted to the Engineer for approval.

All repair works of the roads shall be made to match existing road levels or
as directed by the Engineer.

The Contractor shall check if utility structures exist in the area of repair
and shall make sure that all covers of such structures are adjusted to match
road levels.

Cleaning and repair of roads shall be executed by either of the following
methods as directed by the Engineer.

Method 1

Where directed by the Engineer the rough surface of asphalt shall be cleaned,
debris shall be removed and hauled to approved dumping area, the clean surface
shall receive one coat of tack coat and then receive 30 mm minimum of wearing
courses all as specified in the “Special Conditions and Specifications for Roads
Construction” of the Ministry of the Public Works, or as directed by the
Engineer.

Method 2

Where directed by the Engineer the following steps shall be performed:
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Breaking up road pavement of any nature and removal and disposal to an
approved dumping area.

Removal of base course and disposal to an approved dumping area.
Shaping and compacting sub grade.

Filling and compacting of granular material if required.

Filling and compacting 150 mm thickness of new base course.
Application of prime coat as specified.

Spreading and compacting of 60 mm thickness of wearing course all as
specified in the “Special Conditions and Specifications of Roads

Construction” of the Ministry of the Public Works, or as directed by the
Engineer.
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SECTION 1

CLEANING AND REPAIR
OF EXISTING SEWERAGE AND STORM PIP.. SYSTEMS

General

1.1

1.2

1.3

Cleaning and repair of existing sewerage and storm systems in the project
area shall be done where directed by the Engineer and shall include but not
limited to:

a. Cleaning of sewer and storm pipes, manholes, inlets, outlets, catch
basins, gullies and inspection chambers and survey of condition status.

b. Repair of defective sewer and storm pipes and house connections by
replacement.

¢.  Repair of manholes, inspection chambers, catch basins and gullies.

d. Replacement of deteriorated existing manholes, inspection chambers,
catch basins and gullies.

e.  All ancillary works related to cleaning and repair of existing sewerage
and storm systems such as flow diversion, over pumping, maintaining
house connection flows, restoration of surfaces, traffic diversion, etc...

Construction and repair works of sewerage and storm systems shall be in
accordance with “Special Conditions and Technical Specifications for
Sewers Construction” of Ministry of Housing and Cooperatives, or
according to the direction of the Engineer.

Contractor shall submit the proper drawings or forms pertinent to the
existing systems showing all necessary information as required in Section 3
of these Specifications.

Products

Products to be used for construction and repair works shall be compatible with
materials and in accordance with reference 1.2 above or according to the
direction of the Engineer.

Execution

3.1

Cleaning of existing sewer and storm pipes, manholes, inlets, outlets, catch
basins, gullies and inspection chambers:

a. 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 debris.

008 W YT =z ) ile— V16 85k
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Cleaning shall be done between two manholes at any one time by
blocking incoming pipes at upstream manhole, blocking outgoing
pipes at downstream manhole, flushing water by water 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 house
connections connected to sewer pipe by T or Y are not blocked.

Cleaning works program and procedures shall be as directed and
approved by the Engineer.

After cleaning by water the Contractor shall pass a mandrill 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, house
connections, catch basins and gullies,

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
operations.

3.2 Repair of defective sewer and storm pipes and house connections:

a.

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 execution.

Divert flow, cut and remove defective pipe and dispose of all debris to
an approved dumping area.

Replace and joint new pipe to existing pipe and provide bedding and

compact as specified in reference 1.2 above or according to the
direction of the Engineer.
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3.3

34

3.3

3.6

e.  Backfill and compact as specified in reference 1.2 above or according
to the direction of the Engineer.

f.  Restore surfaces to the satisfaction of the Engineer.

Replacement of deteriorated manholes, inspection chambers catch basins
and gullies:

replace deteriorated manholes, inspection chambers, catch basins and
gullies where directed by the Engineer to include but not limited to
breaking up existing surfaces and existing manholes, inspection chambers,
catch basins and gullies and removal and disposal of all debris to an
approved dumping area, installation of new manholes, inspection chambers
and gullies as specified in reference 1.2 above or according to the direction
of the Engineer, reconnection to existing sewer pipes and restoration of
surfaces to the satisfaction of the Engineer.

Repair of manholes, inspection chambers catch basins and gullies:

Repair of manholes, inspection chambers, catch basins and gullies shall be

done as directed by the Engineer and shall include but not limited to:

a. Cleaning and coating of covers including removal and reinstallation.

b. Raising or lowering covers level to match pavement level in paved
areas and to be 10 cm higher in unpaved areas.

¢.  Repair of shaft including breaking and reinstating to the satisfaction
of the Engineer.

d. Replacement of broken or deteriorated covers and frame or grating.

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

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

g.  Placing and forming new benching of plain concrete and coating with
coal tar epoxy resin.

Contractor shall divert flow by over pumping or any other approved
method, maintain house connection flow, restore all surfaces required,
providing traffic diversions and any other safety measures, etc... to
perform cleaning and repair works to the satisfaction of the Engineer.

Contractor shall take into consideration that existing sewers are
receiving wastewater from adjacent areas.
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SECTION 2

CLEANING AND REPAIR OF EXISTh:G
CHANNELS AND CULVERTS

1 General

1.1

1.2

Cleaning and repair of existing channels and culverts in the project area
shall be done where directed by the Engineer.

The Contractor shall be deemed to have inspected the site prior to cleaning
and repair and assessed the nature of work and type of equipment needed
to do the work in the scheduled time.

2 Execution

2.1

2.2

The Contractor shall execute the works of cleaning and repair of channels
and culverts to ensure positive drainage all as directed by and to the
satisfaction of the Engineer.

The following steps are provided as guidance as to the procedures for
cleaning and repair. The work procedures shall be set out by the Contractor
and submitted to the Engineer for approval.

a. Removing and disposal of all debris and excavating outlets from end of
existing channels to the sea to ensure positive drainage.

b. Removing and disposal of all debris and obstacles from the channels and
culverts starting upstream and to ensure positive drainage.

¢. Surveying defective structure of the channels and culverts, and
recording these for the Engineer’s assessment.

d. Checking conditions of all culvert manhole covers and shafts and
recoding status for the Engineer’s assessment.

e. Forming and compacting open earth channels to the shapes determined
by the Engineer.

f. Repairing defective structures as instructed by the Engineer.

g. Adjusting the levels of manhole covers to suit pavement levels as
required.

h. All debris resulting from the cleaning and repair operations shall be
disposed by the Contractor to approved dumping areas.

i. Making new shafts and access opening and installing new covers and

frames.
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2.3 The Contractor shall take into consideration that existing channels and
culverts are receiving storm water and wastewater from areas adjacent to

these channels.

Concrete Works

All concrete works used for the repair of culverts shall use sulphate resistant
cement and shall be performed in accordance with ‘Special Conditions and
Specifications of Road Construction” of the Ministr: of the Public Works or
according to the direction of the Engineer.
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SECTION 3

TOPOGRAPHICAL SURVEY

General

1.1

1.2

1.3

1.4

1.5

The Topographical Survey works shall done where directed by the
Engineer.

Survey shall be linked to the National Grid System.

Survey shall be done using appropriate equipment including Total Station,
data processing by computer and printing by plotters or laser jet printers.

The Contractor shall submit 2 copies for the Engineers approval.

Final survey data for approval of the Engineer, shall be submitted in
computer diskettes, and two prints.

Survey Plans

2.1

2.2

2.3

2.4

2.5

2.6

2.7

The survey works shall include and submitted as follows:
Setting triangulation points throughout the required site.

General plans (scale 1/2000 and 1/500) of the required site indicating names
of all streets. For streets that do not have names, the Contractor shall
provide a numbering system.

Plan for each street showing edge of pavement, sidewalks, any structure,
spot levels, light poles, electric poles, telephone poles, boxes and edge of
right of way (scale length 1/500).

Plan for each street showing all underground and overhead utilities routing,
ground and invert elevations and associated structures. Additional plans
shall be made for all utilities where utilities are located off the streets (in
other areas). (scale length 1/500).

Plans/profiles for gravity sewer/drainage systems showing locations, sizes,
depths, invert levels at manholes, road crossings and nature of surfaces
above the gravity lines/culverts. (Scale H: 1/500 V: 1/100).

Sections every 50 meters for each street showing level of the center line,
level of edges and at least 3 other levels where necessary. (Scale 1/100),

These sections may be replaced by a three dimensional survey as in item 2-
3.

Elevation of services at structures or appurtenances is to be determined and
shown on drawings as well as ground and invert elevations of manholes,
chambers and the like.
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2.8 Plans/profiles for potable water lines of 200 mm diameter and above (scale
H: 1/500 V: 1/100).

2.9 Plans for every proposed corridor of roads and utilities as directed by the
Engineer (scale length 1/500).

Time Schedule

The Contractor shall arrange for sufficient number of survey crews and equipment
in order to complete survey parallel with the work.

Data shall be provided progressively to the Engineer as the work proceeds.
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General

Execution

SECTION 4

CLEANING AND REPAIR OF EXISTING nOADS

Cleaning and repair of existing roads shall be performed where directed by
the Engineer after submitting the survey plans for the street of which the
cleaning and repair shall be done.

Cleaning and repair of roads shall be performed in accordance with the
“Special Conditions and Specifications for Roads Construction” of the
Ministry of Public Works and Transport or according to the direction of
the Engineer.

The Contractor shall show on survey plans location of potholes defective
pavement and type of pavement. After the approval of the Engineer, the
Contractor shall repair defective pavement and fill in potholes using same
type of existing pavement.

The Contractor shall clean up and remove all unwanted materials and
debris to an approved dumping area.

The repair procedures shall be submitted to the Engineer for approval.

All repair works of the roads shall be made to match existing road levels or
as directed by the Engineer.

The Contractor shall check if utility structures exist in the area of repair
and shall make sure that all covers of such structures are adjusted to match
road levels,

Cleaning and repair of roads shall be executed by either of the following
methods as directed by the Engineer.

Method 1

Where directed by the Engineer the rough surface of asphalt shall be cleaned,
debris shall be removed and hauled to approved dumping area, the clean surface
shall receive one coat of tack coat and then receive 30 mm minimum of wearing
courses all as specified in the “Special Conditions and Specifications for Roads
Construction” of the Ministry of the Public Works, or as directed by the
Engineer.

Method 2

Where directed by the Engineer the following steps shall be performed:
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Breaking up road pavement of any nature and removal and disposal to an
approved dumping area.

Removal of base course and disposal to an approved dumping area.
Shaping and compacting sub grade.

Filling and compacting of granular material if required.

Filling and compacting 150 mm thickness of new base course.
Application of prime coat as specified.

Spreading and compacting of 60 mm thickness of wearing course all as
specified in the “Special Conditions and Specifications of Roads

Construction” of the Ministry of the Public Works, or as directed by the
Engineer.
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SECTION 1

CLEANING AND REPAIR
OF EXISTING SEWERAGE AND STORM PIPE SYSTEMS

1 General

1.1 Cleaning and repair of existing sewerage and storm systems in the project
area shall be done where directed by the Engineer and shall include but not
limited to:

a. Cleaning of sewer and storm pipes, manholes, inlets, outlets, catch
basins, gullies and inspection chambers and survey of condition status.

b. Repair of defective sewer and storm pipes and house connections by
replacement.

¢.  Repair of manholes, inspection chambers, catch basins and gullies.

d. Replacement of deteriorated existing manholes, inspection chambers,
catch basins and gullies.

e.  All ancillary works related to cleaning and repair of existing sewerage
and storm systems such as flow diversion, over pumping, maintaining
house connection flows, restoration of surfaces, traffic diversion, etc...

1.2 Construction and repair works of sewerage and storm systems shall be in
accordance with “Special Conditions and Technical Specifications for
Sewers Construction” of Ministry of Housing and Cooperatives, or
according to the direction of the Engineer.

1.3 Contractor shall submit the proper drawings or forms pertinent to the
existing systems showing all necessary information as required in Section 3
of these Specifications.
2 Products
Products to be used for construction and repair works shall be compatible with
materials and in accordance with reference 1.2 above or according to the
direction of the Engineer.

3 Execution

3.1 Cleaning of existing sewer and storm pipes, manholes, inlets, outlets, catch
basins, gullies and inspection chambers:

a.  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 debris.
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Cleaning shall be done between two manholes at any one time by
blocking incoming pipes at upstream manhole, blocking outgoing
pipes at downstream manhole, flushing water by water 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 house
connections connected to sewer pipe by T or Y are not blocked.

Cleaning works program and procedures shall be as directed and
approved by the Engineer.

After cleaning by water the Contractor shall pass a mandrill 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, house
connections, catch basins and gullies.

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
operations.

3.2 Repair of defective sewer and storm pipes and house connections:

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 execution.

Divert flow, cut and remove defective pipe and dispose of all debris to
an approved dumping area.

Replace and joint new pipe to existing pipe and provide bedding and
compact as specified in reference 1.2 above or according to the
direction of the Engineer.

{
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3.5

3.6

e.  Backfill and compact as specified in reference 1.2 above or according
to the direction of the Engineer.

f.  Restore surfaces to the satisfaction of the Engineer.

Replacement of deteriorated manholes, inspection chambers catch basins
and gullies:

replace deteriorated manholes, inspection chambers, catch basins and
gullies where directed by the Engineer to include but not limited to
breaking up existing surfaces and existing manbholes, inspection chambers,
catch basins and gullies and removal and disposal of all debris to an
approved dumping area, installation of new manholes, inspection chambers
and gullies as specified in reference 1.2 above or according to the direction
of the Engineer, reconnection to existing sewer pipes and restoration of
surfaces to the satisfaction of the Engineer.

Repair of manholes, inspection chambers catch | 1sins and gullies:

Repair of manholes, inspection chambers, catch basins and gullies shall be

done as directed by the Engineer and shall include but not limited to:

a.  Cleaning and coating of covers including removal and reinstallation.

b. Raising or lowering covers level to match pavement level in paved
areas and to be 10 cm higher in unpaved areas.

¢.  Repair of shaft including breaking and reinstating to the satisfaction
of the Engineer.

d. Replacement of broken or deteriorated covers and frame or grating,.

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

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

g. Placing and forming new benching of plain concrete and coating with
coal tar epoxy resin.

Contractor shall divert flow by over pumping or any other approved
method, maintain house connection flow, restore all surfaces required,
providing traffic diversions and any other safety measures, etc... to
perform cleaning and repair works to the satisfaction of the Engineer.

Contractor shall take into consideration that existing sewers are
receiving wastewater from adjacent areas.

b
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SECTION 2

CLEANING AND REPAIR OF EXISTaNG
CHANNELS AND CULVERTS

1 General

1.1 Cleaning and repair of existing channels and culverts in the project area
shall be done where directed by the Engineer.

1.2 The Contractor shall be deemed to have inspected the site prior to cleaning
and repair and assessed the nature of work and type of equipment needed
to do the work in the scheduled time.

2 Execution

2.1 The Contractor shall execute the works of cleaning and repair of channels
and culverts to ensure positive drainage all as directed by and to the
satisfaction of the Engineer.

2.2 The following steps are provided as guidance as to the procedures for
cleaning and repair, The work procedures shall be set out by the Contractor

and submitted to the Engineer for approval.

a. Removing and disposal of all debris and excavating outlets from end of
existing channels to the sea to ensure positive drainage.

b. Removing and disposal of all debris and obstacles from the channels and
culverts starting upstream and to ensure positive drainage.

¢. Surveying defective structure of the channels and culverts, and
recording these for the Engineer’s assessment.

d. Checking conditions of all culvert manhole covers and shafts and
recoding status for the Engineer’s assessment.

¢. Forming and compacting open earth channels to the shapes determined
by the Engineer.

f. Repairing defective structures as instructed by the Engineer.

g. Adjusting the levels of manhole covers to suit pavement levels as
required.

h. All debris resulting from the cleaning and repair operations shall be
disposed by the Contractor to approved dumping areas,

i. Making new shafts and access opening and installing new covers and
frames.

{
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2.3 The Contractor shall take into consideration that existing channels and
culverts are receiving storm water and wastewater from areas adjacent to

these channels.

Concrete Works

All concrete works used for the repair of culverts shall use sulphate resistant
cement and shall be performed in accordance with “Special Conditions and
Specifications of Road Construction” of the Ministry of the Public Works or
according to the direction of the Engineer,
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SECTION 3

TOPOGRAPHICAL SURVEY

General

1.1 The Topographical Survey works shall done where directed by the
Engineer.

1.2 Survey shall be linked to the National Grid System.

1.3 Survey shall be done using appropriate equipment including Total Station,
data processing by computer and printing by plotters or laser jet printers.

1.4 The Contractor shall submit 2 copies for the Engineers approval.

1.5 Final survey data for approval of the Engineer, shall be submitted in
computer diskettes, and two prints.

Survey Plans
The survey works shall include and submitted as follows:
2.1 Setting triangulation points throughout the required site.

2.2 General plans (scale 1/2000 and 1/500) of the required site indicating names
of all streets. For streets that do not have names, the Contractor shall
provide a numbering system.

2.3 Plan for each street showing edge of pavement, sidewalks, any structure,
spot levels, light poles, electric poles, telephone poles, boxes and edge of
right of way (scale length 1/500).

2.4 Plan for each street showing all underground and overhead utilities routing,
ground and invert elevations and associated structures. Additional plans
shall be made for all utilities where utilities are located off the streets (in
other areas). (scale length 1/500).

2.5 Plans/profiles for gravity sewer/drainage systems showing locations, sizes,
depths, invert levels at manholes, road crossings and nature of surfaces
above the gravity lines/culverts. (Scale H: 1/500 V: 1/100).

2.6 Sections every 50 meters for each street showing level of the center line,
level of edges and at least 3 other levels where necessary. (Scale 1/100).

These sections may be replaced by a three dimensional survey as in item 2-
3.

2.7 Elevation of services at structures or appurtenances is to be determined and
shown on drawings as well as ground and invert elevations of manholes,

chambers and the like.
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2.8 Plans/profiles for potable water lines of 200 mm diameter and above (scale
H: 1/500 V: 1/100).

2.9 Plans for every proposed corridor of roads and utilities as directed by the
Engineer (scale length 1/500).

Time Schedule

The Contractor shall arrange for sufficient number of survey crews and equipment
in order to complete survey parallel with the work.

Data shall be provided progressively to the Engineer as the work proceeds.

27
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SECTION 4

CLEANING AND REPAIR OF EXISTING ROADS

General

a.  Cleaning and repair of existing roads shall be performed where directed by
the Engineer after submitting the survey plans for the street of which the
cleaning and repair shall be done.

b. Cleaning and repair of roads shall be performed in accordance with the
“Special Conditions and Specifications for Roads Construction” of the
Ministry of Public Works and Transport or according to the direction of
the Engineer.

¢.  The Contractor shall show on survey plans location of potholes defective
pavement and type of pavement. After the approval of the Engineer, the
Contractor shall repair defective pavement and fill in potholes using same
type of existing pavement.

d. The Contractor shall clean up and remove all unwanted materials and
debris to an approved dumping area.

¢.  The repair procedures shall be submitted to the Engineer for approval.

f.  All repair works of the roads shall be made to match existing road levels or
as directed by the Engineer.

g. The Contractor shall check if utility structures exist in the area of repair
and shall make sure that all covers of such structures are adjusted to match
road levels.

Execution

Cleaning and repair of roads shall be executed by either of the following
methods as directed by the Engineer.

Method 1

Where directed by the Engineer the rough surface of asphalt shall be cleaned,
debris shall be removed and hauled to approved dumping area, the clean surface
shall receive one coat of tack coat and then receive 30 mm minimum of wearing
courses all as specified in the “Special Conditions and Specifications for Roads
Construction” of the Ministry of the Public Works, or as directed by the
Engineer.

Method 2

Where directed by the Engineer the following steps shall be performed:
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1. Breaking up road pavement of any nature and removal and disposal to an
approved dumping area.

2.  Removal of base course and disposal to an approved dumping area.

3.  Shaping and compacting sub grade.

4. Filling and compacting of granular material if required.

S.  Filling and compacting 150 mm thickness of new base course.

6.  Application of prime coat as specified.

7. Spreading and compacting of 60 mm thickness of wearing course all as
specified in the “Special Conditions and Specifications of Roads

Construction” of the Ministry of the Public Works, or as directed by the
Engineer.
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1.1

1.2

1.3

SECTION 1

CLEANIN< AND PFPAIR
OF EXISTING SEWERAGE AND 51 ORM PIPr. SYSTEMS

General

Cleaning and repair of existing sewerage and storm systems in the project
area shall be done where directed by the Engineer and shall include but not
limited to:

a. Cleaning of sewer and storm pipes, manholes, inlets, outlets, catch
basins, gullies and inspection chambers and survey of condition status.

b. Repair of defective sewer and storm pipes and house connections by
replacement.

¢.  Repair of manholes, inspection chambers, catch basins and gullies.

d. Replacement of deteriorated existing manholes, inspection chambers,
catch basins and gullies.

e.  All ancillary works related to cleaning and repair of existing sewerage
and storm systems such as flow diversion, over pumping, maintaining
house connection flows, restoration of surfaces, traffic diversion, etc...

Construction and repair works of sewerage and storm systems shall be in
accordance with “Special Conditions and Technical Specifications for
Sewers Construction” of Ministry of Housing and Cooperatives, or
according to the direction of the Engineer.

Contractor shall submit the proper drawings or forms pertinent to the
existing systems showing all necessary information as required in Section 3
of these Specifications.

2 Products

Products to be used for construction and repair works shall be compatible with
materials and in accordance with reference 1.2 above or according to the
direction of the Engineer.

3 Execution

3.1

Cleaning of existing sewer and storm pipes, manholes, inlets, outlets, catch
basins, gullies and inspection chambers:

a. 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 debris.
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Cleaning shall be done between two manholes at any one time by
blocking incoming pipes at upstream manhole, blocking outgoing
pipes at downstream manhole, flushing water by water 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 house
connections connected to sewer pipe by T or Y are not blocked.

Cleaning works program and procedures shall be as directed and
approved by the Engineer.

After cleaning by water the Contractor shall pass a mandrill 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, house
connections, catch basins and gullies.

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
operations.

3.2 Repair of defective sewer and storm pipes and house connections:

a’

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 execution.

Divert flow, cut and remove defective pipe and dispose of all debris to
an approved dumping area.

Replace and joint new pipe to existing pipe and provide bedding and

compact as specified in reference 1.2 above or according to the
direction of the Engineer.
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3.5

3.6

e.  Backfill and compact as specified in reference 1.2 above or according
to the direction of the Engineer.

f.  Restore surfaces to the satisfaction of the Engineer.

Replacement of deteriorated manholes, inspection chambers catch basins
and gullies:

replace deteriorated manholes, inspection chambers, catch basins and
gullies where directed by the Engineer to include but not limited to
breaking up existing surfaces and existing manholes, inspection chambers,
catch basins and gullies and removal and disposal of all debris to an
approved dumping area, installation of new manholes, inspection chambers
and gullies as specified in reference 1.2 above or according to the direction
of the Engineer, reconnection to existing sewer pipes and restoration of
surfaces to the satisfaction of the Engineer.

Repair of manholes, inspection chambers catch basins and gullies:

Repair of manholes, inspection chambers, catch basins and gullies shall be

done as directed by the Engineer and shall include but not limited to:

a. Cleaning and coating of covers including removal and reinstallation.

b. Raising or lowering covers level to match pavement level in paved
areas and to be 10 cm higher in unpaved areas.

¢.  Repair of shaft including breaking and reinstating to the satisfaction
of the Engineer,

d. Replacement of broken or deteriorated covers and frame or grating.

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

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

g.  Placing and forming new benching of plain concrete and coating with
coal tar epoxy resin.

Contractor shall divert flow by over pumping or any other approved
method, maintain house connection flow, restore all surfaces required,
providing traffic diversions and any other safety measures, etc... to
perform cleaning and repair works to the satisfaction of the Engineer.

Contractor shall take into consideration that existing sewers are
receiving wastewater from adjacent areas.
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SECTION 2

CLEANING AND REPAIR OF EXISTInG
CHANNELS AND CULVERTS

1 General

1.1

1.2

Cleaning and repair of existing channels and culverts in the project area
shall be done where directed by the Engineer.

The Contractor shall be deemed to have inspected the site prior to cleaning
and repair and assessed the nature of work and type of equipment needed
to do the work in the scheduled time.

2 Execution

241

2.2

The Contractor shall execute the works of cleaning and repair of channels
and culverts to ensure positive drainage all as directed by and to the
satisfaction of the Engineer.

The following steps are provided as guidance as to the procedures for
cleaning and repair. The work procedures shall be set out by the Contractor
and submitted to the Engineer for approval.

a. Removing and disposal of all debris and excavating outlets from end of
existing channels to the sea to ensure positive drainage.

b. Removing and disposal of all debris and obstacles from the channels and
culverts starting upstream and to ensure positive drainage.

¢. Surveying defective structure of the channels and culverts, and
recording these for the Engineer’s assessment.

d. Checking conditions of all culvert manhole covers and shafts and
recoding status for the Engineer’s assessment.

¢. Forming and compacting open earth channels to the shapes determined
by the Engineer.

f. Repairing defective structures as instructed by the Engineer.

g. Adjusting the levels of manhole covers to suit pavement levels as
required.

h. All debris resulting from the cleaning and repair operations shall be
disposed by the Contractor to approved dumping areas.

i. Making new shafts and access opening and installing new covers and

frames.
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2.3 The Contractor shall take into consideration that existing channels and
culverts are receiving storm water and wastewater from areas adjacent to
these channels.

Concrete Works

All concrete works used for the repair of culverts shall use sulphate resistant
cement and shall be performed in accordance with “Special Conditions and
Specifications of Road Construction” of the Ministry of the Public Works or
according to the direction of the Engineer.
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SECTION 3

TOPOGRAPHICAL SURVEY

General

1.1

1.2

1.3

1.4

1.5

The Topographical Survey works shall done where directed by the
Engineer.

Survey shall be linked to the National Grid System.

Survey shall be done using appropriate equipment including Total Station,
data processing by computer and printing by plotters or laser jet printers.

The Contractor shall submit 2 copies for the Engineers approval.

Final survey data for approval of the Engineer, shall be submitted in
computer diskettes, and two prints.

Survey Plans

2.1

2.2

2.3

2.4

25

2.6

2.7

The survey works shall include and submitted as follows:
Setting triangulation points throughout the required site.

General plans (scale 1/2000 and 1/500) of the required site indicating names
of all streets. For streets that do not have names, the Contractor shall
provide a numbering system.

Plan for each street showing edge of pavement, sidewalks, any structure,
spot levels, light poles, electric poles, telephone poles, boxes and edge of
right of way (scale length 1/500).

Plan for each street showing all underground and overhead utilities routing,
ground and invert elevations and associated structures. Additional plans
shall be made for all utilities where utilities are located off the streets (in
other areas). (scale length 1/500).

Plans/profiles for gravity sewer/drainage systems showing locations, sizes,
depths, invert levels at manholes, road crossings and nature of surfaces
above the gravity lines/culverts. (Scale H: 1/500 V: 1/100).

Sections every 50 meters for each street showing level of the center line,
level of edges and at least 3 other levels where necessary. (Scale 1/100).
These sections may be replaced by a three dimensional survey as in item 2-
3‘

Elevation of services at structures or appurtenances is to be determined and
shown on drawings as well as ground and invert elevations of manholes,
chambers and the like.
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2.8 Plans/profiles for potable water lines of 200 mm diameter and above (scale
H: 1/500 V: 1/100).

2.9 Plans for every proposed corridor of roads and utilities as directed by the
Engineer (scale length 1/500).

Time Schedule

The Contractor shall arrange for sufficient number of survey crews and equipment
in order to complete survey parallel with the work.

Data shall be provided progressively to the Engineer as the work proceeds.
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General

Execution

SECTION 4

CLEANING AND REPAIR OF EXISTING ROADS

Cleaning and repair of existing roads shall be performed where directed by
the Engineer after submitting the survey plans for the street of which the
cleaning and repair shall be done.

Cleaning and repair of roads shall be performed in accordance with the
“Special Conditions and Specifications for Roads Construction” of the
Ministry of Public Works and Transport or according to the direction of
the Engineer.

The Contractor shall show on survey plans location of potholes defective
pavement and type of pavement. After the approval of the Engineer, the
Contractor shall repair defective pavement and fill in potholes using same
type of existing pavement.

The Contractor shall clean up and remove all unwanted materials and
debris to an approved dumping area.

The repair procedures shall be submitted to the Engineer for approval.

All repair works of the roads shall be made to match existing road levels or
as directed by the Engineer.

The Contractor shall check if utility structures exist in the area of repair
and shall make sure that all covers of such structures are adjusted to match
road levels.

Cleaning and repair of roads shall be executed by either of the following
methods as directed by the Engineer.

Method 1

Where directed by the Engineer the rough surface of asphalt shall be cleaned,
debris shall be removed and hauled to approved dumping area, the clean surface
shall receive one coat of tack coat and then receive 30 mm minimum of wearing
courses all as specified in the “Special Conditions and Specifications for Roads
Construction” of the Ministry of the Public Works, or as directed by the
Engineer.

Method 2

Where directed by the Engineer the following steps shall be performed:
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Breaking up road pavement of any nature and removal and disposal to an
approved dumping area.

Removal of base course and disposal to an approved dumping area.
Shaping and compacting sub grade.

Filling and compacting of granular material if required.

Filling and compacting 150 mm thickness of new base course.
Application of prime coat as specified.

Spreading and compacting of 60 mm thickness of wearing course all as
specified in the “Special Conditions and Specifications of Roads

Construction” of the Ministry of the Public Works, or as directed by the
Engineer.
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