NATIONAL WATER COMMISSION
TRELAWNY PARISH PLAN




1. Introduction

Trelawny is located on the North Western side of the Jamaica and is bordered on the
east by St. Ann, on the West by St. James and on the South by the parishes of
Manchester and St. Elizabeth; the Caribbean Sea forms the northern boundary of the
parish. The southern section of Trelawny is part of the Cockpit Country, and is
uninhabitable. It is a natural reserve for flora and fauna; most of Jamaica's twenty-seven
endemic bird species can be found there, along with yellow snakes, and the giant
swallowtail butterfly, the largest butterfly in the western hemisphere.

Most of the parish has the typical limestone features of cockpits, sinkholes, caves and
underground passages. There are about forty-eight caves, most with phosphate
gatherings. These include the Windsor Cave and Carambi Cave, known for its beauty
and phosphate deposits.

The principal towns are Falmouth, Jackson Town, Albert Town, and Duncan.

The tourism industry plays a major role in the economic activity of the Parish. It has a
deep water pier at Falmouth, located in the town, where cruise ships and other vessels
dock daily. Three major hotels are located along the coastline.

Apart from tourism, the parish also is home to the annual jazz and blues festival; there
is major sugar factory in the parish. Trelawny is known for its sugar estates and yam
farming.

A Water Supply Improvement Plan (WSIP) has been prepared for the parish and is
presented in this document. The WSIP for the parish will involve an expenditure of
$6.59 billion in carrying out a number of water supply rehabilitation and upgrading
works. A substantial portion of the proposed works is aimed at addressing the
unacceptable level of NRW, through the replacement of major sections of the aged and
undersized water supply infrastructure and improvement in water supply pressure
management. It is planned to increase water supply coverage to at least 93% of the
parish population by end 2030, reduction in NRW to 30% and service reliability to 24
hours per day.



2. Existing Water Supply System

National Water Commission (NWC) produces approximately 3,891 million gallons
(17,699 million cubic meters) of water per year in Trelawny through seven (7) wells and
nine (9) surface sources.

2.1 Water Resources

Surface Water

Some 50% of the water abstracted in the parish is obtained from surface sources. The
following are the main surface sources in the parish:

+ Wilson Run Spring

Green Town Spring

Troy Spring

Ulster Spring

Worsop Spring

Sherwood Content Blue Hole

Rio Bueno (that supplies the Dornoch Water Treatment Plant )
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Martha Brae River (that supplies the “old” and “new” Martha Brae Water
Treatment Plant)

The Martha Brae/Dry Harbour Mountain basin which has a yearly reliable surface yield
of (32.96 billion) per year and provides the combined output from the nine water
production facilities that are supplied by surface sources is (5.38 million) gallons per
day.

Ground Water

The parish of Trelawny is supplied with potable water from (7) wells, with a combined
average output of 5.40mgd (24,464 cubic meter per day).

+ Barnstaple Well
+ Clarks Town Well

+ Duansvale Well



+ Ettingdon Well
+ Queen of Spain Well Nos.1, 2 and 4

2.2 Water Supply System

The water supply network throughout the parish is aged and undersized, which has
resulted in unacceptable level of service being provided. Information on the water
supply network is summarized in table 2.1 below. Total length of pipeline within the
parish is 406 km with the varying material types from CI, AC, GI, PVC, ST and DI.

NWC now provides water to some 73% of the population in Trelawny, which is an
improvement over that in 2001 when the level of coverage was 64%. The reliability of
service to those who are served by NWC is estimated to average 19 hours per day. The
average utilization rate of the production facilities in the parish is 42%.

Table 2.1 — Summary Information on Trelawny Pipe Ne - twork

Pipe Diameter Approximate Portion of the Network
(inches) Length (km) (%)







Figure 2.1 — Trelawny Water Supply
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3. Non-Revenue Water Level

Set out in figure 3.1 is the annual water balance for Trelawny. This was derived from the
water balances that were prepared for each of the water supply systems in the parish. The
water balances were prepared based on measurements of flows at production facilities and
into sections of the water supply network and analyst of customer records.

NWC water production facilities provide approximately 3,991 million (17,699 million cubic
meters) of water per year to the water supply network in Trelawny. Physical losses amount
to 1,061.8M (4,826 cubic meters) 431.2M gallons per year. This represents 27% of the
amount produced.

Revenue water in the parish is 1,339,580 (6,089 cubic meters) cubic meters which is only
31.7% of the water produced.

It should be noted that 2.38M cubic meters of water is attributed to unauthorized
consumption (i.e. 36.2% of production). This is largely due to illegal connections to some
of the transmission pipelines to obtain water in pink areas.

4. Water Requirement

4.1 Parish Population

General

In 2001 the population in Trelawny was 73,066, which was a 1.03% increase over the
71,203 in 1991. Based on an annual population growth rate of 1.03%, it is estimated that
the population in the parish in 2010 is 74,783 persons.

There were 18,266 households in 2001 of which 11,691 had piped water (64%). There are
now 12,433 customer accounts of which some 8,738 are domestic accounts. Based on this
information, it is estimated there was a 15% increase in the number of dwellings with piped
since 2001, an average annual increase of 1.5%. It is estimated that 72.89% of the
population of the parish now has piped water.

Demand Centres

The enumeration districts (EDs) that were used in the 2001 population census was used to
establish priority areas that will be targeted to be provided with water supply. EDs with



population densities in excess of 150 persons per square kilometres were grouped to form
these demand centres.

Figure 4.1 — Demand Centres
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As far as possible, each demand centre (DC) is linked to a water supply system. It is
related to a water distribution system that now serves it or has the potential to serve by it.

Set out in table 4.1 is information showing the population in each DC, indicating estimates
for 2010, 2015, 2030.

Table 4.1 — Population Projection
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4.2

Table 4.2-Current (2010) Water Requirement

Current Water Requirement
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As illustrated in the table above the current water supply situation in Trelawny is that,
overall, there is insufficient water in the parish to meet the water requirement, even with
the existing technical losses (leaks, tank overflows, etc). The average daily water
production in the parish is 10.6 million gallons; the average day water requirement
(domestic, commercial, institutional, etc), which is based on 72.89% supply coverage, is
estimated to be 3.92 million gallons and the technical water losses is estimated to be
3.19 million gallons per day. Based on average daily water requirement, there is an
estimated supply surplus of some 3.5 million gallon daily. This is largely due to the
output from the Martha Brae Water Treatment Plant which has a supply surplus of 2.92
million gallon daily in the demand centre (DC) in Trelawny. However some...... million
gallon daily of water from this system is exported to St. James, to augment the supply
from the Great River system. It should be noted that eleven (11) of fourteen (14) supply
have water supply deficits.




4.3

Table 4.3 provides information on the water supply distribution for the water supply in

Water Requirement

Trelawny in 2030, if the current water supply situation remains. It is seen that the water

supply deficits in the eleven (11) supply zones decreases, the overall supply surplus
decreases to 2.52 million gallon daily.

Table Projected 4.3-Estimated Water Requirement in

2030 (No ... improvement works)

!"# (_ll(
cH( * * & % (
$! %# & | %# & $! %# & $! %# & $! %# & $! %# & $! %# &
&
! &

$" "% &’

$" "% &

%" "

#(




Table 4.4 Estimated water Requirement with Increa

se and Improvement Works
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Table 4.4 reflects the expected supply in 2030 if:

(@) The production facilities are rehabilitated and restored to operate at utilization

level of at least 95%.

(b) The level of technical loses is reduced to no more than 30% of production




5. Water Supply Improvement Plans

The NWC is committed to the reduction of the high level of NRW, extension of service
to new areas and improvement in the reliability of the water supply in the parish. The
project has seven (7) broad will include seven components and the estimated capital
requirement is $6.59 billion. The broad components and the key activities involved are
outlined below:

51 Component A

Water Treatment Plant and Intake Works Rehabilitation
0 Redesign and rehabilitation of Intake Works

o Provision of stand-by Generators

5.1 Component A (cont'd)
o New High — lift motors

o0 Refurbishing of Water Treatment Facilities

5.2 Component B

Rehabilitation, Construction and Expansion of Reservoir
o Expansion of Reservoir storage capacity at Georgia.

o0 Expansion of storage capacity at Bounty Hall.

o Expansion of Stewart Town tank.

o

Expansion of Gun Hill tank.
Expansion of Troy tank #1.
New Tank at Farm Town and Sherwood.

Rehabilitate Peru and Spicy Hill tank.

o O o o

Installation of New 100k gallon tank at Duanvale.

Construction of 50,000 gallon tank to serve the Blackwood & Wood Grove
communities.

o

5.3 Component C



Water Supply Enhancement

0 Upgrading 7km of transmission pipe, storage and pumping station in Daniel
Town.

0 Pumping system from the Gun Hill Reservoir to Greenside subdivision.
0 2km of new 100mm pipe in Holland area.

o 3km of new 100mm pipe from Old Martha Brae Bridge to Rafting Village.
o Upgrading and extension of distribution pipe in Dee Side and Drumily.

0 Rehabilitation of Belfield Well.

New 150mm from Baron Hill Tank to Jackson Town and Albert Town.

o

Rehabilitate Peru Well with new Pumping system to Sherwood.
Forestry, watershed and Development South Trelawny

Electrification of Warsop.

o O o o

Interconnect Coral Spring and Braco with distribution to 500mm pipe.

54 Component D

General NRW reduction
o Creation of new flow/pressure zones and installation valves

0 Detailed micro DMA investigation (technical/commercial)

o

Reconfigure sections of the distribution system

Controls for pumps within the distribution

House to house service connection investigation and replacement
Meter installation and replacement; Geo referencing of all customers

CS Analysis

o O O o o

Updating Hydraulic Model to further simulate the distribution

o

Installation of SCADA system



55 Component E

Pipeline Replacement Plan
o 7.5km of 12" AC from Clarkston to Silver Sands entrance in Duncan’s.

0 1 km of 3" Cl to 100mm from Clarks Town to Duanvale Town DMA boundary.
o 3km of 200mm to serve Campbell’'s and Red Hills communities
o]

4 km of 2" Gl line with 100mm in Ettington.

o

1 km of 32" DI from Greenwood tee off to Long Bay 32” In-line valve
o 3.5 km Network upgrade in Down Town Falmouth.

o 5km of 12” CI/AC to 300mm from Old Martha Brae T/P to Gun Hill.
0.9 km of 8” CI with 200mm pipe from Star Fish to FDR Pebbles.
2km of 3” Gl with 100mm in Dee Side.

1km of 2 Gl with 100mm in Wakefield square.

o

o O O

3.2km of high pressure 10inch pumping main from Dornoch to baron Hill
Tank

0 4km of 3" Cl with 150mm from baron hill tank to Rio Bueno
o 3km of 3" Cl with 150mm from baron hill tank to Samuel Prospect
o 3 km of 2"GI with 100mm in Warsop.

o Extension 2 km of 2” Gl in Warsop.

5.6 Component F

Regularization of Informal Settlements
o0 Low Income settlement (Red area) water supply and billing improvement.

0 Reduction Water consumed or wasted at low income settlements to reduce
the high NRW ratio

(@)

Improve service by giving one connection per property with meter.

o Abatement of lllegal Connections and conversion to active accounts



5.7 Component G

Pumpin

g Station and Well Rehabilitation

o Clarks Town Well.

Ettington Well.

0
0 Queen of Spain Wells.
0

Barnstaple Well.

o New Forrest Well and extend to Sherwood.

o Green Town, Troy, Wilson Run, Ulster Spring and Warsop Pumping Station.

Cost for Improvements - Summary

Item No. | Proposed Project for NRW Reduction in St. James iE;ungBet o
1 Component A 0.84
Water Treatment Plant and Intake Works Rehabilitation | =
Component B
2 Rehablllt_atlon, Construction and Expansion of 0.872
Reservoir
Component C
3 Water Supply Enhancement 0.9521
4 Component D
Supply of materials and Equipment and do General 0.4192
NRW reduction '
Component E
5 Pipeline Replacement Plan 1.7068
6 Component F 0.27
Low Income Settlement Improvement '
Cost for Improvements - Summary (cont’d)
Item No. Proposed Project for NRW Reduction in St. James ﬁuggst Lo
Component G
7 Pumping Station and Well Rehabilitation 0.43




Sub-Total - Works 5.4901

Consultancy Engineering Designs:
Consultancy, audit, Engineering Designs and | 1.098
Construction Supervision Services ~ 20%

Budget : Grand Total 6.58812

6. Water Supply Improvement Projects

6.1 Introduction

Based on the supply deficiencies identified in the water supply system in Trelawny in
satisfying the water requirement in each, set of improvement works were developed and
are presented in anis diction. These projects are broadly defined and provide the
framework for developing in capital works programme in the coming years.

6.2 Audit of Trelawny Water Supply System

The detailed audit of the Trelawny Water Supply system will provide information that will
be used to help in defining detailed NRW reduction intervention activities. The result of
the audit will be to target the most critical sections of the parish water supply system
that require attention and assist in scheduling of the required works.

The information will be used to populate the asset database for the parish which form a
critical part of the asset management system (AMS) that will be established for
Trelawny. A fully functional AMS will be a valuable operational tool that can be used to
sustain the benefits that will be derived from the various projects and activities that are
set out in this document.




6.2 Audit of Trelawny Water Supply System  (cont'd)

+
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Improved network infrastructure
o] DMAs, pressure zones, SCADA etc.
Improved network data quality (GIS)
Improved asset management planning
High quality and continuous water supply service
Hydraulic network model
Extension of Service areas
Operational Improvements and Energy savings
Utility staff development
0  Specialist technical and managerial know-how

o] New technology and the know-how to use it efficiently



6.3 Wilson Run Water Supply

6.3.1 System Description

The Wilson Run Water Supply System is located in the south of the parish and it is
served by a spring source via a small water treatment plant. The estimated yield of this
service is 150,000 imp. gallons per day. It is seasonal and the supply is reduced during
the dry season.

6.3.2 Service Area

The communities served include; Wilson Run and Crown Lands the estimated
population 1,677

6.3.3 Water Requirement

The estimate of the 2010 population in this Demand Zone is............ and this is
expected to increase to ........ by 2030. The estimated water requirement in the
Demands Zone is......... mgd and this is expected to increase to......... by 2030 if the

level of technical losses remains as they are at present.

6.3.4 Addressing the Supply Deficiencies

Itis proposed to .......ccovvviiiiiiiiiiiien e,
Treatment Plant and Intake Works Rehabilitation (0.  04B)

I. It is planned to repair damaged sections of the intake and carry out
other works of the intake and carry out other works to sustain this

supply

[I.  The Wilson Run Water Treatment Plant will be rehabilitated. This will
include refurbishing the filtration system and replacement of sections of
the pipeline to and from the plant. This will be done to maximise
production.

Water Supply Enhancement (0.04B)

I.  Forestry, Water and Development: Development of framework for
community forestry, integration of tree growing into rural development
initiatives and identification of mechanisms to allow rural communities
to share equitably in benefits of forest utilization. Support to special
forms of forest management, such as buffer zones, as part of protected
area management.



[I.  Investigations required establishing alternate source which may exists

with a view of supplementing supply.

6.3.5 Cost of Improvement
The estimated total cost for the improvement works is $1,056M as shown blow
Activity Cost ($Billions)
Filter Plant and Intake Rehabilitation 0.04
Water Supply enhancement 0.04

Supply of Materials and Equipments and do general Non-Revenue Water | 0.008
Reduction NRW

Subtotal 0.088

Engineering and other cost 0.0176

Total 0.1056
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6.4 Green Town Water Supply

6.4.1 System Description

The Green Town Water Supply is from a spring located in Green Town the design
capacity of this facility is 250,000 gallons per day that is obtained. The supply is
inconsistent during the dry periods resulting in water restrictions in the service area. The
pipelines in this system are mainly old galvanized pipes steel which leak badly and
break frequently. The water tank located at Backwoods is old and badly corroded and
has been abandoned, thus affecting the reliability of supply to the Backwoods and
Wood Grove communities.

6.4.2 Service Area

The communities served by the system includes; Green Town, Litchfield, Wait-a-bit, Joe
Hut, Backwoods, Wood Grove, Lowe River with an estimated population of 5,864.

6.4.3 Water Requirement

The estimate of the 2010 population in this Demand Zone is............ and this is
expected to increase to ........ by 2030. The estimated water requirement in the
Demands Zone is......... mgd and this is expected to increase to......... by 2030 if the

level of technical losses remains as they are at present.

6.4.4 Addressing the Supply Deficiencies

The proposed water supply improvement works to address and identified the
deficiencies are outlined below;

Pumping Station and Intake Works Rehabilitation (0.  02B)

I.  Sections of the Intake are in need of repairs and this will be done to
maximise inflow to the system

II.  The pumping station which is located adjacent to the spring, will be
refurbished to maximise production capacity

Expansion of Tank (0.03B)



The old horizontal metal tank will be replaced with a new 50,000
GPD storage water tank

Pipeline Replacement
The following pipeline replacement have been identified

Replacement of 3km of 4inch transmission line with 150mm/100mm
pipelines

Replacement 6km of 2” pipelines with150mm/100mm pipelines and
interconnect with Ulster Spring system.

Provision will be made to carry out other pipeline replacement based on the detailed

NRW and .1

Water Supply Enhancement (0.090B)

Forestry, watershed and Development: = Development of framework
for community forestry, integration of tree growing into rural
development initiatives and identification of mechanisms to allow
rural communities to share equitably in benefits of forest utilization.
Support to special forms of forest management, such as buffer
zones, as part of protected area management.

Investigations will be done to establish alternate source which may
exists with a view to supplement the supply

Investigate the possibility of additional sources within the area which
may augment the existing supply

IV. Construction of 100,000 gallon bolted steel tank to serve the
community of Bamboo Spring
6.4.5 Cost of Improvement

The estimated total cost for the improvement works is $3,204M as shown blow

Activity Cost ($Billions)
Pump Station and Intake Works Rehabilitation 0.02
Expansion of Tank 0.03
Water Supply enhancement 0.090
Supply of Materials and Equipments and do general Non-Revenue Water | 0.009




Reduction NRW

Rehabilitation and Reinforcement of Small, Medium and Large Diameter | 0.11
Pipe Network

Low Income Settlement Environmental Improvement 0.008
Subtotal 0.267
Engineering and other cost 0.0534
Total 0.3204
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6.5 Sherwood Content Water Supply

6.5.1 System Description

The Sherwood Content community is served by a blue hole with an estimated yield of
220,000 gallons per day. The supply from this source is unreliable due to water
turbidity issues.

6.5.2 Service Area

The communities served by this system includes; Sherwood, Coxheath, Reserve the
estimated population 3,646

6.5.3 Water Requirement

The estimate of the 2010 population in this Demand Zone is............ and this is
expected to increase to ........ by 2030. The estimated water requirement in the
Demands Zone is......... mgd and this is expected to increase to......... by 2030 if the

level of technical losses remains as they are at present.

6.5.4 Addressing the Supply Deficiencies

The following water supply improvement work to address and identified the
deficiencies are outlined below;

Water Supply Enhancement (0.1B)

It is planned to activate the Peru well to replace the supply from the
Sherwood Content Blue Hole. This will require rehabilitating the well
arranging for 3-phase power to be provided to the area if the Peru Well
and to provide a pump station there. Some 2km of 150mm pipeline will
be installed to the existing Sherwood treatment plant and installation of
new Booster Station and new reservoir. A distribution network will be
established to serve the Peru Community.

Expansion of Reservoir (0.08B)

Installation of new tank in Sherwood and rehabilitation of Peru tank.

Low Income Settlement Environmental Improvement (0.  01)

.  Low Income settlement (Red area) water supply and billing
improvement.

II.  Reduction Water consumed or wasted at low income settlements to
reduce the high NRW ratio

Ill.  Improve service by giving one connection per property with meter.

Abatement of lllegal Connections and conversion to active accounts



6.5.5 Cost of Improvement

The estimated total cost for the improvement works is $2,424M as shown blow

Activity Cost ($Billions)
Expansion of Reservoir 0.08
Water Supply enhancement 0.1

Supply of Materials and Equipments and do general Non-Revenue | 0.012
Water Reduction NRW

Low Income Settlement Environmental Improvement 0.01
Subtotal 0.202
Engineering and other cost 0.0404

Total 0.2424
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6.6 Troy Water Supply

6.6.1 System Description

The Troy System is served by a spring located in the south of the parish. It has an
estimated yield of 250,000 imp. gallons per day. Chlorine injection is the form of
treatment used. The source is seasonal and the supply is unreliable during the dry
period.

6.6.2 Service Area

The communities served include; Troy and New Hope with an estimated population of
1,782 persons.

6.6.3 Water Requirement

The estimate of the 2010 population in this Demand Zone is............ and this is
expected to increase to ........ by 2030. The estimated water requirement in the
Demands Zone is......... mgd and this is expected to increase to......... by 2030 if the

level of technical losses remains as they are at present.

6.6.4 Addressing the Supply Deficiencies
Pumping Station and Intake Works Rehabilitation (0. = 02B)
I.  Rehabilitation of Intake Works

II.  Rehabilitation of Pumping Station to maximise production capacity

Expansion of tank (0.04B)

I.  Expansion of tank with new roof at Troy Pumping Station

Water Supply Enhancement (0.04B)

I.  Forestry, watershed and Development:  Development of framework
for community forestry, integration of tree growing into rural
development initiatives and identification of mechanisms to allow rural
communities to share equitably in benefits of forest utilization. Support
to special forms of forest management, such as buffer zones, as part
of protected area management.

II.  Investigations required to establish alternate source which may exists
with a view of supplementing supply

Rehabilitation and Reinforcement of Small, Medium a  nd Large Diameter
Pipe Network (0.0972B)

I. Replacement of 2km, 4 inches transmission pipeline



II.  Replacement and extension of 6km of distribution pipeline from 2
inches and 4 inches

Low Income Settlement Environmental Improvement (0.  008B)

.  Low Income settlement (Red area) water supply and billing
improvement

II.  Reduction Water consumed or wasted at low income settlements to
reduce the high NRW ratio

[ll.  Improve service by giving one connection per property with meter.

IV.  Abatement of lllegal Connections and conversion to active accounts

6.6.5 Cost of Improvement
The estimated total cost for the improvement works is $2,558 M as shown blow
Activity Cost ($Billions)
Pump Station and Intake Works Rehabilitation 0.02
Expansion of Tank 0.04
Water Supply enhancement 0.04

Supply of Materials and Equipments and do general Non-Revenue Water | 0.008
Reduction NRW

Rehabilitation and Reinforcement of Small, Medium and Large Diameter | 0.0972
Pipe Network

Low Income Settlement Environmental Improvement 0.008
Subtotal 0.2132
Engineering and other cost 0.0426

Total 0.2558







6.7 Ulster Spring Water Supply

6.7.1 System Description

The system is located in the south of the parish. It is supplied by a spring source with
chlorine injection. However, the supply is unreliable during periods of drought

6.7.2 Service Area

The communities served include; Ulster Spring, Albert Town, Bamboo, Freeman's Hall,
Lot, German Town with an estimated population of 10,179 persons.

6.7.3 Water Requirement

The estimate of the 2010 population in this Demand Zone is............ and this is
expected to increase to ........ by 2030. The estimated water requirement in the
Demands Zone is......... mgd and this is expected to increase to......... by 2030 if the

level of technical losses remains as they are at present.

6.7.4 Addressing the Supply Deficiencies
Pumping Station and Intake Works Rehabilitation (0.  02B)
It is planned to rehabilitate the intake and the pumping station

[.  Rehabilitation of Intake Works
II.  Rehabilitation of Pumping Station to maximise production capacity

Water Supply Enhancement (0.090B)

I.  Forestry, watershed and Development:  Development of framework
for community forestry, integration of tree growing into rural
development initiatives and identification of mechanisms to allow
rural communities to share equitably in benefits of forest utilization.
Support to special forms of forest management, such as buffer
zones, as part of protected area management

II.  Investigations required to establish alternate source which may exists
with a view of supplementing supply

lll.  See Dornoch for option to bring water from Baron Hill through
Jackson Town.

IV. Investigate the possibility of additional sources within the area which
may augment the existing supply

V. Construction of 100,000 gallon bolted steel tank to serve the
community of Bamboo Spring



Supply of Materials and Equipments and do general N  on-Revenue
Water Reduction NRW (0.009B)

VI.

VII.

VIIL.

IX.

X.

XI.

Active leak detection and Repair of detected leaks

Creation of new flow/pressure zones and installation of gate valves,
check valves, flow control valves, pressure sustaining valves, control
mate, air valves throughout distribution

Detailed micro DMA investigation (technical/commercial)
Reconfigure sections of the distribution system

Controls for all pumps within the distribution with pressure switch,
timer, surge vessel to reduce energy and water loss

House to house service connection investigation, replacement,
repairing leaks on service connection and Consumer to Customer
conversion.

To reactivate and install new telemetry system for flow, level,
pressure and water quality and to create an electronic library
including flow, level and pressure data collected in the past years.

Metering and Geo referencing of all customers. Macro and micro
metering, Sizing, maintenance and replacement

CS Analysis
Updating Hydraulic Model to further simulate the distribution.

Installation of SCADA (Supervisory control and data acquisition)
system to monitor Flow, pressure, water quality and level in real time

Rehabilitation and Reinforcement of Small, Medium a nd Large
Diameter Pipe Network (0.0972B)

The following pipeline replacement works are planed with 150mm/100mm
PVC pipeline

Replacement of 3km of 4inch transmission line with



II.  Replacement of 5km of 4inch distribution lines with 150mm/100mm
pipelines provisions has been made to install score of 2km of 2
inches diameter PVC pipes into the “off road” areas



6.7.5 Cost of Improvement

The estimated total cost for the improvement works is $2,558 M as shown blow
Activity Cost ($Billions)
Pump Station and Intake Works Rehabilitation 0.02
Water Supply enhancement 0.09
Supply of Materials and Equipments and do general Non-Revenue Water | 0.009
Reduction NRW
Rehabilitation and Reinforcement of Small, Medium and Large Diameter | 0.0972
Pipe Network
Low Income Settlement Environmental Improvement 0.008
Subtotal 0.2242
Engineering and other cost 0.0448
Total 0.269







6.8 Worsop Water Supply

6.8.1 System Description

The Worsop System is located in the south of the parish and supplied by a spring source
with an approximate yield of 200,000 imp. gallons per day. It is a very remote Diesel plant
station which operates approximately eight (8) hours each day. However, the source is
unreliable in time of drought to the point where operations is limited to approximately 2
hours daily.

6.8.2 Service Area

The communities served are Warsop, All Sides, New Roads and Lodge with a total
estimated population of 4,649

6.8.3 Water Requirement

The estimate of the 2010 population in this Demand Zone is............ and this is expected
to increase to ........ by 2030. The estimated water requirement in the Demands Zone
TP mgd and this is expected to increase to......... by 2030 if the level of technical

losses remains as they are at present

6.8.4 Addressing the Supply Deficiencies
Pumping Station and Intake Works Rehabilitation (0.  014B)
I.  Rehabilitation of Intake Works

[I.  Rehabilitation of Pumping Station to maximise production capacity

Water Supply Enhancement (0.12B)

I.  Forestry, watershed and Development: Development of framework for
community forestry, integration of tree growing into rural development
initiatives and identification of mechanisms to allow rural communities to
share equitably in benefits of forest utilization. Support to special forms of
forest management, such as buffer zones, as part of protected area
management

II. Investigate the possibility of additional sources within the area which may
augment the existing supply

Ill.  Electrification of the plant.

Rehabilitation and Reinforcement of Small, Medium a  nd Large Diameter Pipe
Network (0.061B)

Itisplanned .............c.oooeie.



I.  Replacement of 3km of 2 inches with 100 mm distribution

. Extension of 2km of 2 inches distribution

6.8.5 Cost of Improvement

The estimated total cost for the improvement works is $9,132M as shown blow
Activity Cost ($Billions)

Pump Station and Intake Works Rehabilitation 0.014

Water Supply enhancement 0.12

Supply of Materials and Equipments and do general Non-Revenue Water | 0.009

Reduction NRW

Rehabilitation and Reinforcement of Small, Medium and Large Diameter | 0.061

Pipe Network

Low Income Settlement Environmental Improvement 0.008

Subtotal 0.761

Engineering and other cost 0.1522

Total

0.9132
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6.9 Dornoch Treatment Plant

6.9.1 System Description

The Dornoch Treatment Plant located on the eastern end of the parish and has a design
capacity of 750,000 gallon per day. The plant is almost 80 years old and is in urgent need
of rehabilitation. In addition the transmission main between the treatment plant and the
storage tank has a high level of technical losses due to the leaking on the aged lead
jointed pipeline. Water is pumped to this storage tank which is located at Baron Hill. There
are a large number of leaks on the distribution mains.

6.9.2 Service Area

Areas supplied by this system includes; Rio Bueno, Braco, Calabar, Brampton,*Jackson
Town, Samuel Prospect Vale Royal, Hatfield, **Farm Town, Arcadia, Grove, Middlemost

6.9.3 Water Requirement

The estimate of the 2010 population in this Demand Zone is............ and this is expected
to increase to ........ by 2030. The estimated water requirement in the Demands Zone
[P mgd and this is expected to increase to......... by 2030 if the level of technical

losses remains as they are at present.

Addressing the Supply Deficiencies
Treatment Plant

It is important to address the poor condition of the Dornoch Water Treatment Plant.
It is proposed to repair the water intake and thereby maximise the inflow to the
treatment plant and prevent further deterioration of this facility. The plant facilities
such as this sedimentation, and filtration system, will be extensively over handed.

Water Storage Facilities
It is proposed to construct a new water storage tank at Baron Hill to increase the

storage capacity there to 500,000 gallons. A new 100,000 gallon tank is planned
for Farm Town to improve service reliability and reduction in pumping cost.

Pipeline Replacement

It is planned to replace the pipelines as a fist step in reducing the high level of
technical losses on this supply system.

The following pipeline replacement works are proposed:
I. installation of 2km of 300mm pipeline from the Dornoch WTP to Baron Hill to
replace the badly leaking 250mm cast 1km pipeline



II. installation of 4km of 200mm/150mm/100mm pipeline from the Baron Hill tank
to Rio Bueno, and within Rio Bueno

lll. Installation of 3km of 150mm pipeline from Baron Hill to Samuel Prospect and
within Samuel Prospect

Provisions have been made to carry out pipeline replacement in other sections of the
Demand Area.

Water Supply Enhancement (0.15B)

It is planned to install a new 150mm pipeline from Baron Hill Tank to Jackson
Town and establish a pumping system at Jackson Town to supply Albert town.
This project will include 15km of 150mm pipe line, two booster stations and a water
tank

6.9.5 Cost of Improvement

The estimated total cost for the improvement works is $2,846M as shown blow

Activity Cost ($Billions)
Treatment Plant and Intake works Rehabilitation 0.22
Rehabilitation and Expansion of Reservoir 0.12
Water Supply Enhancement 0.15

Supply of Materials and Equipments and do general Non-Revenue Water | 0.02
Reduction NRW

Rehabilitation and Reinforcement of Small, Medium and Large Diameter | 0.105
Pipe Network

Low Income Settlement Environmental Improvement 0.007
Subtotal 0.622
Engineering and other cost 0.1244

Total 0.7464







6.10 Martha Brae No.2 Treatment Plant

6.10.1 System Description

The Martha Brae No.2 treatment plant has a capacity of 6 million gallons daily. They
are combined to provide water to the Martha Brae demand zone and are strategically
located on south coast of the parish. The supply from this system stretches along the
north coast to as far as Discovery Bay, St. Ann in the east and the Terminal Reservoir
in St. James the west. The improvement works would have positive impacts in NRW
reduction, operational improvement and Increase in Revenue energy savings.

6.10.2 Service Area

The Communities served by the Martha Brae system include Falmouth, Greenwood,
Rose Hall, Coral Gardens, Ironshore, Granville, Green Park, Schawfield, Salt Marsh,
Davis Pen, Wiltshire, Scarlett Hall, Rhyne Park, Lilliput, Barrett Hall, Spot Valley,
Pumps into Terminal Reservior, Salt Spring, Brandon Hill, Rosemount, Felicity,
Glendevon, Sun Valley Road, Catherine Mount, Mount Salem, Albion, part of Down
Town MoBay, Flower Hill, Cornwall Courts, Rose Heights, Rosemount Gardens,
Bottom Rd, Norwood Housing Scheme, Norwood Capture Land, Meggie Top, Flower
Hill, New Town, Hague, Retreat, Silver Castle, Carey Park, Silver Sands, Duncans
Bay, Star Fish, Pebbles, Hamony Cove, Duncans, Runaway Bay, Discovery Bay with
a total estimated population of 84,100

6.10.3 Water Requirement

The population in the Martha Brae Demand Zone is 15,730 and this is expected to
increase to ......... by 2030. The estimated 2010 water requirement including
technical losses is....... mgd. This is expected to increase to ........... mgd if the current
level of technical losses remains at the same level. Based on the average output from
both the Martha Brae No.1 and No.2 and the current water requirement that is seen is
that, there is a supply surplus in the Zone. Some of the water from this system is in
fact expected to serve sections of Montego Bay via St. James via the terminal
reservoir and to some communities in St. Ann.

6.10.4 Addressing the Water Supply Deficiencies

The main water supply challenges faced by NWC and the customers in the Martha
Brae Demand zone are:

(@) Unreliability of the supply from the Martha Brae No.2 treatment plant, mainly
due to issues with the intake for the plant. During the rainy period, the intake
often gets blocked, thereby reducing the flow into the plant



(b)

(€)

Inadequate water storage capacity and the poor state of some of the water
tanks

Poor state of the transmission and distribution network, resulting in high level of
water losses and inadequate transfer of water across sections of the supply
system

6.10.4 Addressing the Water Supply Deficiencies  (cont'd )

(d)

()

Inadequate pressure management, largely due to non-functioning pressure
reducing valves and defective boundary valves

Use of water from NWC system through illegal means, particularly in informal
settlement.

It is planned to address the deficiencies by carrying out the following improvement
works for the:

Martha Brae No.2 Treatment Plant

I.  Redesign of the intake arrangement for the treatment plant and construction
of this arrangement.

Il.  Replace high lift pumping equipment
lll.  Provide additional standing electricity generator
Rehabilitation and expansion of Water/Tanks
The following works are proposed:
I.  Rehabilitation of Ironshore storage tank

Il. Replacing the 30,000 gallon Torado Heights No... Tank with a 100,000
gallon tank

lll.  Construction of a new 100,000 gallon tank at the Torado Heights No.3
location.

Water Supply Enhancement (0.55B)

The following works are proposed to improve the service levels across the

Demand Zone, by upgrading pipelines and pumping equipment:

I.  Upgrading transmission pipe from 100mm CI to 150mm, tank capacity and
pumping station at Torado Heights.

lI.  Pumping system from the new 200 mm DI at Iberiostar to supply Barrett Hall
and Greenwood High elevated areas. This project will include 2km of



\Y,

200mm pumping main along with distribution, Booster Station and a new
reservoir.

Installation of new tank and pumping main in Lilliput
Upgrade of Rhyne Park #1 & 2 pumps

Interconnect Coral Spring to New 500mm pipe and lay 3km of 100mm
distribution main.

Interconnect Braco to New 500mm pipe and lay 3km of 100mm distribution
main.

Rehabilitation and Reinforcement of Small, Medium a  nd Large Diameter
Pipe Network (0.5476B)

The following activities are proposed to be undertaken to reduce the level of
technical losses:

V.

VI.

Replacement 3 km of Pipe 3” GI to 150mm DI From Rosevale to Barrett
Town inclusive of PRV’s to improve supply to Siagon and surrounding
areas

Replace/upgrade 2 km of the 6" ac/pvc that runs along the old road near
to the sea, from the Palm club where Phil ended the new 4" DI, up to
Flamingo Villa where it is connected the new 8" DI

Network upgrade in Down Town Falmouth: 3.5 km of Pipe replacement
in downtown, 2”7, 2 ¥2” and 3" distribution lines with 4” PVC plus isolation
valves installation.

Replace/upgrade 10 km of the 20" DI transmission main from Marta
Brae that runs from Ritz Carlton along the highway towards Terminal to
new 24" DI.

Replace/upgrade 1 km of the 32" DI transmission main from Marta Brae
that runs from Greenwood tee off towards Long Bay 32" In-line valve.

Provision for other pipeline replacement.

Low Income Settlement Environmental Improvement (0.  07B)

6.10.5 Cost of Improvement
The estimated total cost for the improvement works is $7,08M as shown blow

Activity Cost ($Billions)
Treatment Plant and Intake Works 0.22

Rehabilitation of Reservoir 0.12




Supply of Materials and Equipments and do general Non-Revenue | 0.02
Water Reduction NRW

Rehabilitation and Reinforcement of Small, Medium and Large | 0.18
Diameter Pipe Network

Low Income Settlement Environmental Improvement 0.05
Subtotal 0.59
Engineering and other cost 0.118
Total 0.708

6.10.5 Cost of Improvement (cont'd)

The estimated total cost for the improvement works is $2.3731B as shown blow

Activity Cost ($Billions)
Treatment Plant and Intake Works 0.4
Rehabilitation of Reservoir 0.2
Supply of Materials and Equipments and do general Non-Revenue | 0.28
Water Reduction NRW
Rehabilitation and Reinforcement of Small, Medium and Large | 0.5476
Diameter Pipe Network
Low Income Settlement Environmental Improvement 0.07
Subtotal 1.9776
Engineering and other cost 0.3955

Total
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6.12 Barnstaple Deep Well Pump Station

6.12.1 System Description

The Barnstaple well provides some 0.48 mgd of water to its supply system. The
water supply network comprises mainly cast iron pipes, ranging in size from 3inches
diameter to 8inches.

6.12.2 Service Area

The communities served by this system include Westwood, Stewart Town,Jackson
Hill, Mahogony Hall and Biddiford Tank.

6.12.3 Water Requirement

The 2010 population estimation for the Barnstaple Demand Zone is 9,105 persons.
This is expected to increase to ......... by 2030. The water requirement is 0.39 mgd
and this is expected to increase to ........... mgd in 2030 if the supply situation
remains the same.

6.12.4 Addressing the Supply Deficiencies

The Barnstaple well is crocked and sections of the casing are badly deteriorated. As
a result of adjustments that were made to this well depth the production from this
well has been reduced by over 30%.

It will be necessary to conduct a detailed inspection of this well to determine the
action that should be taken to ensure a sustained supply. His will form part of the
island wide well inspection and rehabilitation programme. Some option includes the
construction of a replacement well.

Rehabilitation/Expansion of Water Tanks

It is planned to increase the water storage capacity of the tank located at
Stewart Town to 100,000 gallons. The tank at Biddiford is in a bad condition
and it is planned to have it cleaned and repaired.

Pipeline Replacement

It is planned to replace sections of the transmission and distribution network
in order to reduce the level of technical losses.

Those identified for immediate actions are:

I.  Replacement of 3km of 3 inches diameter cast iron pipeline with 150mm
and 100mm iron pipeline in Jackson Town



II. Replacements of 6 kilometer of the 6 inches diameter pipeline between

Barnsstable and Stewart Town.

Provision is made to replace other sections of the supply network.

Supply Extension

Service to Bidiford will be strengthened by installing some 0.8km of 100mm

pipeline.

6.12.5 Cost of Improvement

The estimated total cost for the improvement works is $2,846M as shown blow
Activity Cost ($Billions)
Deep Well Works Rehabilitation 0.04
Expansion of Reservoir 0.08
Supply of Materials and Equipments and do general Non-Revenue | 0.0012
Water Reduction NRW
Rehabilitation and Reinforcement of Small, Medium and Large | 0.113
Diameter Pipe Network
Low Income Settlement Environmental Improvement 0.003
Subtotal 0.2372
Engineering and other cost 0.0474
Total 0.2846




Barnstaple Distribution Area



6.13 Clarks Town

6.13.1 System Description

The Clarks Town Deep Well is located within the South West belt of Trelawny and has
a design capacity of 750,000 gallons per day. A brief description of the operational
and Physical Problems/Challenges of the Water Supply Scheme:

I. Old 12 inches diameter asbestos cement (AC) pipe line that's leaks and has
to be repaired every week

II.  Inadequate water storage capacity

[ll.  High pressures in some sections of the water distribution network

6.13.2 Service Area

The communities served by the system includes: Clarkes Town, Duncan’s, Hyde,
Kinloss, Kelits, Crawle, Gibralta, Georgia, Long Pond Housing Scheme, Campbell’s
and Red Hills. The Estimated Population is 8,468 persons

6.13.3 Water Requirement

The current population of this supply area presently (2010) requires a total of 594,151
gallons per day with an average production of 730,428 this system has a surplus of
136,278. However the projections show that by 2030 the demand will increase to
688,305 and a surplus of 42,123 persons.

6.13.4 Addressing the Supply Deficiencies

Although there is a supply surplus in this zone, there are certain works that are
required to ensure sustainability of supply and to decrease operational inefficiencies.

Deep Well Works Rehabilitation
I.  Part of island wide rehabilitation programme

II.  Rehabilitation of pumping station and to maximise production
capacity

Expansion of Georgia Reservoir

I.  The capacity of the Georgia water stand will be increased from.........
gallonsto ............

II.  This water will provide an improved supply buffer and provide water
for emergency

General Non-Revenue Water Reduction NRW (0.009B)



I.  DMA will be established in the water supply network as well as the
replacement of isolating valves, pressure control valves, air valves
etc.

Pipeline Replacement

II. 7.5 km Replacement of the 12 inches AC line from Clarkston towards
Clock tower of Duncan’s, the pipe should be at least 300mm to
Georgia Chamber, also to replace 2.5km of distribution 4 inches line
in the surroundings, interconnected with the new main through two
new PRV. To interconnect the new 4 inches PVC at the clock with a
3 inches or 4 inches PRV

[ll. 3 inches pipeline replacement to 1km of 4 inches D.I. from Clarks
Town towards Duanvale DMA boundary.

IV.  Extension of 3km of 100mm pipeline to serve Campbell’'s and Red
Hills communities.

6.13.5 Cost of Improvement

The estimated total cost for the improvement works is $6,132M as shown blow

Activity Cost ($Billion)

Deep Well Rehabilitation 0.01

Expansion of Georgia Tank 0.08

Supply of Materials and Equipments and do general Non-Revenue Water | 0.009
Reduction NRW

Rehabilitation and Reinforcement of Small, Medium and Large Diameter Pipe | 0.251
Network

Low Income Settlement Environmental Improvement 0.08
Subtotal 0.511
Engineering and other cost 0.102

Total 0.6132







6.14 Duanvale Deep Well Pump Station

6.14.1 System Description

The Duansvale Deep well has a design capacity of 480,000 gallons per day; however,
full production is deliberately restricted due to challenges with the state of the
distribution network and the integrity pipeline infrastructure and inadequate storage
facilities. The distribution system is inadequate to carry the required flows volumes as
well as withstand the supply pressure that is needed to serve the area.

6.14.2 Service Area

The communities served include Duansvale, Duansvale H/S, New Forrest, Chester
Relift, Perth Town, and Sections of Kinloss. The Estimated Population is 8,000
however this estimate does not include the additional 3,646 in Sherwood Content
System which is considered for incorporation into the service.

6.14.3 Water Requirement

The estimate of the 2010 population in this Demand Zone is............ and this is
expected to increase to ........ by 2030. The estimated water requirement in the
Demands Zone is......... mgd and this is expected to increase to......... by 2030 if the

level of technical losses remains as they are at present.

6.14.4 Addressing the Supply Deficiencies

It is planned to undertake the following water supply improvement in order to address
and indentifies the supply deficiencies.

Deep Well Works Rehabilitation (0. 2B)

The well at New Forrest which has been capped will be activated to augment
the Demand well supply. The Duanvale Well will be inspected and rehabilitated
and in the inspection findings the install pumping station and lay 3km of 150mm
pipe to new Tank site in Sherwood. To also include distribution for extension of
service.

Expansion of Reservoir (0.1B)



A new 100,000 GPD at an elevation higher than the existing tanks in order to
improve water storage capacity and improve reliability of service.

Pipeline Replacement

The following are immediately works that are planned to reduce the level of

technical losses on this supply system:

I.  Replacement of 0.7 km of Pipe 4” CI with 150mm From Deep Well to

Tank (0.007B)

[I.  Replacement of 4.4 km of Pipe 2” Gl with 200mm From Duanvale Tank

to Perth Town Tank (0.044B)

lll.  Replace 5.5 km of 2” Gl with 200mm pipe from Duanvale Tank to Clarks

Town boundary valve (0.0605B)

Supply Enhancement

A pump station to be established at New Forest and a 3km pumping main and

(150mm) installed to Sherwood.

6.14.5 Cost of Improvement

The estimated total cost for the improvement works is $5,496M as shown blow
Activity Cost ($Billions)
Deep Well Work Rehabilitation 0.2
Expansion of Reservoir 0.1
Supply of Materials and Equipments and do general Non-Revenue | 0.015
Water Reduction NRW
Rehabilitation and Reinforcement of Small, Medium and Large | 0.133
Diameter Pipe Network
Low Income Settlement Environmental Improvement 0.01
Subtotal 0.458
Engineering and other cost 0.0916
Total 0.5496




Duansvale Distribution Area



6.15 Ettingdon Water Supply (T.13)

6.15.1 System Description

Description Operational and Physical Problems/Challenges of the Water Supply
Scheme:

I. Inadequate storage for water supply scheme

II. Sections of the water distribution system experience excessively high
pressures and the distribution pipes are small

The improvement works will have positive impact on NRW Reduction, increase in
revenue, operational improvement and energy savings. Service will be extended to
some new areas.

6.15.2 Service Area

The Communities that will be served are; Refuge, Spicy Hill, Logwood Walk, Stewart
Castle.

6.15.3 Water Requirement

The estimated population of the supply area in (2010) is 2,850 persons and the
estimated average water requirement is 176,324 gallons per day. Average production
is 165,525 which translate into a daily supply deficit of 10,799 gallons per day. The
projections show that by 2030 the water requirement will increase to 208,126 gallons
per day and a deficit of 42,600 gallons per day.
6.15.4 Addressing the Supply Deficiencies
The proposed improvement wish are set out below are:
Deep Well Works Rehabilitation
The Ettingdon well will be inspected and rehabilitated as deemed appropriate
Rehabilitation of Reservoir

Sections of the Spicy Hill water tank is in need of repairs and it is therefore
planned to carry out extensive rehabilitation of this tank

General Non-Revenue Water Reduction NRW (0.009B)

Pipeline Replacement



I.  km Replacement of the 2" GI line with 2700mm within the distribution.

[I. Itis planned to replace some 3km of old and leaking 2 inches diameter
pipelines with 150 mm and 100 mm pipelines.

Regularization of Informant Settlement

Name Informal Settlement That Will Be Targeted

6.15.5 Cost of Improvement

The estimated total cost for the improvement works is $208.3M as shown blow

Activity Cost ($Billions)
Deep Well Rehabilitation 0.01
Rehabilitation of Reservoir 0.012

Supply of Materials and Equipments and do general Non-Revenue Water | 0.009
Reduction NRW

Rehabilitation and Reinforcement of Small, Medium and Large Diameter | 0.0486
Pipe Network

Low Income Settlement Environmental Improvement 0.004
Subtotal 0.1736
Engineering and other cost 0.0347

Total 0.2083










16.16 Queen of Spain Wells# 1,3 &4

16.16.1  System Description

The Queen of Spain Water Supply System comprises four wells and they are located
within the Wakefield/Georges Valley area. They are designated the Queen of Spain
wells No. 1, 2, 3 and 4 and have a combined output of 5mgd. The well was taken out of
operation some years ago due to intrusion by “dunder” from the sugar factory located
near the well. This well field is adversely affected by turbidity of water during period of
rain.

16.16.2  Service Area

The communities’ serve by this Supply System includes; Wakefield, Deeside, Bunkers
Hill, Friendship, Unity, Dromilly, Bounty Hall, Hammersmith, New Cargen, Hampden,
Green Park, Bounty Hall Reservoir, Salt Marsh, Greenwood, Rose Hall, Lilliput, Barrett
Hall, Coral Gardens, Ironshore, Rhyne Park # 1 & 2, Providence Heights, Flankers and
Terminal with an Estimated Population of 24,786 persons.

16.16.3  Water Requirement

The 2010 population in the Queen of Spain Demand Zone in estimated to be
.................. persons. This is expected to increase to ............. by 2030. The ....
water demand (domestic, commercial and other customers) is estimated to be 0.32mgd.
It is estimated that technical losses amount to 1.16 mgd of water, mainly due to the
leaks from the Supply System; the estimated 2010 water requirement is therefore
1.48mgd. There is a Supply System for this Demand Zone and this is now being used
to augment the Martha Brae Water Supply Zone to strengthen the supply to Montego
Bay.

It is planned to carry out works to reduce the estimated level of technical losses from
the current estimated level of 65% down below 30%. This would reduce losses due to
leaks, etc. to below 0.95mgd.

Addressing the Supply Deficiencies

The main issues to be addressed under the proposed water supply improvement work
include;

Well inspections and rehabilitation of all five (5) wells. This will form part of an island
wide well inspection and rehabilitation programme, which will include:

Expansion of Reservoir (0.18B)

Expansion of storage capacity at Bounty Hall tank from ......... mg
to.......... mg to serve Bounty Hall community which are directly serve by it.

Pipeline Replacement



I. Replacement of transmission main between Dee Side and Drumily.

II.  Rehabilitation of Belfield Well and reintroduce to the Queen of Spain
Water Supply to meet demand along the North Coast general Area
expansion.

Rehabilitation and Reinforcement of Small, Medium a  nd Large Diameter
Pipe Network (0.0364B)

I.  Replacement of 2km of pipeline 3 inches GI with 150mm and 100mm
in Dee Side

Il Replacement of 1km of Pipe 2 inches GI with 150mm and 100mm in
Wakefield square

16.16.5 Cost of Improvement

The estimated total cost for the improvement works is $7,08M as shown blow
Activity Cost ($Billions)
Deep Well Works Rehabilitation 0.06
Expansion of Reservoir 0.18
Water Supply Enhancement 0.15

Supply of Materials and Equipments and do general Non-Revenue Water | 0.01
Reduction NRW

Rehabilitation and Reinforcement of Small, Medium and Large Diameter | 0.0364
Pipe Network

Low Income Settlement Environmental Improvement 0.003
Subtotal 0.5294
Engineering and other cost 0.1058

Total 0.6353




The Queen of Spain Wells service areas



