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1 Introduction

Kingston is one of the fourteen parishes of Jamarnchtogether with the neighbouring St. Andrew g¥ari
form Kinston and St. Andrew (KSA). The City of Kistpn is the metropolitan area of KSA. The city
proper is bounded by Six Miles to the west, Stoiill/thl the north, Papine to the northeast and Harbo
View to the east, communities in urban and subui®aimt Andrew. Communities in rural St. Andrew
such as Gordon Town, Mavis Bank, Lawrence Taverh, Mry and Bull Bay lie outside the city

boundary.

Kingston Parish is 25 km? in area and primarily poises old downtown Kingston and the town pf Port
Royal. Kingston is the capital of Jamaica. It faeesatural harbour protected by the Palisadoesnh@ |
sand spit which connects the Port Royal and thenldo Manley International Airport to the rest oéth

island.

St. Andrew lies north, west and east of Kingstarg atretches into the Blue Mountains. It is 130 km?
area and based on the 2001 census had the higimesaton in Jamaica.

KSA is the political, cultural and financial centef Jamaica and where many Governmental offices,
embassies and international agencies are locatdubalsts the largest number of hospitals, schools,

universities and cultural attractions of any urbaga on the island.

National Water Commission (NWC) provides some 16,80llion gallons of water per year to the KSA
water supply system. Almost 95% of the populatbiKSA now has access to piped water. The KSA
water supply system includes the wo major raw waterage reservoirs - the Hermitage Dam with

capacity of 390 million gallons and the and Mona&eoir with capacity of 800 million gallons.

As a direct result of the lack of adequate investisiethe potable water supply system in the KSA is
characterized by inadequate production capacityeliable supply, restrictions on housing and other
developments due to lack of water, old and inadeqgymoduction, transmission and distribution

infrastructure and high levels of technical and owercial losses.
In respect to sewerage services, some 30% ofdpelation of KSA have access to NWC'’s sewerage.

This document will highlight plans to improve thgpply and quality of service to the existing custéosn
and increase the coverage to at least 97.5%.dstimated that some J$23.7 Billion will bequired to

finance the required works.



2 Existing Water Supply System

2.1 Main Components of KSA Water Supply System
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2.2 Water Resource
Surface Water

Some 75% of the water obtained for use in KSA istraigsted from surface sources. The main river
sources in the parish are the Morsham, Wag WatérHope Rivers. A large portion of raw water is
abstracted from the Yallahs and Negro Rivers dnatiocated in the neighbouring parish of St. Thmma

Table 2.1 provides information on the four majorface water supplied water treatment plants in the

KSA.

Table 2.1 — Major Surface Water Supplied Water Treament Plants

Constant Spring

18

By gravity from the Wag Water River
Catchment - via the Hermitage

Reservoir, and run-of-the-river flows|
the Ginger and Boar River Pipelines

Clarification, Rapid
Gravity Filtration
and Chlorination

Mona

16

By gravity from the Mona Reservoir
fed by run-of-the-river flows from the
Hope River and by the (run-of-the-

river)Yallahs Pipeline from St Thomd

Rapid Gravity
Filtration and
Chlorination

S

Hope

Directly by run-of-the-river flows fromiSedimentation Sloy

the Hope River and by supplemental
raw water pumping from the Mona
Reservoir

Sand Filtration and
Chlorination

Seaview

By gravity by run-of-the-river flows in
the Ginger River Pipeline

Clarification, Rapid
Gravity Filtration
and Chlorination

-2

Ground Water

I

There are nine (9) production wells within KSA tlae now being used to provide water to its water
supply system. Information on these wells is presiim table 2.2 below. The combined output of ¢hes

wells is just under 13 mgd.

%



There are limited opportunities to develop addil groundwater within the KSA.

Table 2.2 — Groundwater Sources

Forest Hills Well Limestone 2.20
Chancery Hall Well Limestone 1.67
Havendale No.2 Well Limestone 0.99
Beverly Hills Well Limestone 1.09
Rennock Lodge/Long Mounta _
a Limestone 3.30
Wells
Montgomery Corner Well Alluvial 0.99
Cavaliers Well Alluvial 1.03
(Up-Park) Camp Well Alluvial 0.90
Rest Haven Well Limestone 0.48
2% (. . 5 22
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The reliable yield of the alluvial aquifer of theguanea Plains has declined over the years with
intensified urbanization. A major component of r@de to the aquifer is provided by on-site sewage
disposal systems (soakaway pits) within the uppmetien of the city, resulting in the groundwater
abstracted by the NWC from this aquifer consisyestiowing nitrate levels in excess of 50 mg/l. The
proposed expansion of the KSA sewer network woahtilto a reduction in the reliable yield of the

aquifer.

The limestone aquifer of the foothills around th@guanea Plains have not been affected from
urbanization to the extent of that in the alludguifer, however, saline upconing has been expegtkat
the wells in the city’s northwest — Forest Hillshabcery Hall and Havendale Wells. The increasing
nitrate levels abstracted from this well group andhe Beverly Hills Well points to increasing se@a
pollution of discrete areas of the limestone grauaigr, highlighting the value to establish central

sewerage in the areas about these wells.



2.3 Water Supply Network

The water supply network for the KSA is a complee ospreading across the rugged terrain of KSA. The
major section of this network is located below tbenstant Spring Water Treatment plant, which is
located at an elevation of 690 feet (210 meteis)this section, there are eight defined pressoreg.
Most of the pressure reducing valves are non-fanatiand some zone boundary valves are “creeping”,
resulting in inadequate water supply pressure nemagt. There are a number of pressure reducing

valves on the relatively small Stony Hill supplysssm.
A series of lift stations serve areas such asdtdidis/Red Hills and the Chancery Hall.
Figure 2.1 shows the dense KSA water supply net@adkthe main water supply facilities.

Figure 2.1 — Kingston & St. Andrew Water Supply




The set up of the KSA water supply system provitese flexibility to operate the water supply system
in KSA, to rotate supply to particular areas froiffedent production facilities. Deficiencies inettthe

transmission and distribution network restricts ttiowever.

The water supply network of KSA is mostly from three-1970 era and much of the older pipe work have
severe internal tuberculation. The larger diampiges are of steel, ductile iron, asbestos cemeoast
iron; the smaller diameter ones are mainly asbestosent, cast iron, galvanized iron and PVC Thal tot
length of the pipe network of the KSA is estimatedbe just less than 1,600 km. As shown in t2kbe

below, some 70% of the pipe network is 4 inchediameter or smaller.

Pipe : Portion of
) Approximate
[?lameter Length the
(inches) Network
<2 41 2.6%
2 96 6.09
4 964 60.8%
6 204 13.0%
8 57 3.69
10 89 5.3%
12 42 2.6%
<12 94 6.1%
" 100.0%

The average asset age of the water supply netwankexcess of 50 years.



3 NON-REVENUE WATER LEVELS

Set out in figure 3.1 is the annual water balac&SA. This was derived from the water balances th
were prepared for each of the water supply systertwe parish. The water balances are based on flow
measurements that were conducted at sections ofdtex supply network and examinations of customer

and records .

NWC water production facilities provide approxinmgté9.5 million cubic meters (18,250 million
gallons) of water per year to the water supply oekwn KSA. Physical losses amount to some 36.6 M

cubic meters (9,672 million gallons) per year, teat4% of the average annual production.

It is seen that revenue water in the parish averd@ed2 million cubic meters (7,002 million gallpper

year, which is 45.9% of the water produced.

Figure 3.1 — Water Balance for KSA
Water Balance in m3/year

Home

System Input Volume

Authorized
Consumption

32,786,008 m3/year

Error Margin [+/-]:
0.0%

Billed Authorized
Consumption

31,918,135 m3/year

Billed Metered Consumption
27,347,568 m3/year

Billed Unmetered Consumption
4,570,568 m3/year

Revenue Water

31,918,135 m3/year

Unbilled Authorized

Consumption
867,873 m3/year

Error Margin [+/-]:
5.0%

Unbilled Metered Consumption
0 m3/year

Unbilled Unmetered Consumption
867,873 m3/year
Error Margin [+/-]: 5.0%

69,429,856 m3/year

Error Margin [+/-]:
2.0%

Water Losses
36,643,848 m3/year

Error Margin [+/-]:
3.8%

Commercial Losses
5,766,676 m3/year

Error Margin [+/-]:
0.7%

Unauthorized Consumption

4,327,331 m3/year
Error Margin [+/-]: 0.0%

Customer Meter Inaccuracies and Data Handling Error
1,439,346 m3/year
Error Margin [+/-]: 3.0%

S

Physical Losses

30,877,172 m3/year

Error Margin [+/-]: 4.5%

Non-Revenue Water

37,511,721 m3/year

Error Margin [+/-]:
3.7%




It would be noted that 4.33 million cubic meterd@9nmillion gallons) of water per year is attributed
unauthorized consumption (i.e. 6% of productiofhis is largely due to illegal connections to soofie
the cross country transmission pipelines to obta#ter for irrigation, and socially challenged areas
(SCA’s).

Replacement of the asbestos cement and cast ipenvpork, especially the smaller diameters which
cause significant amount of the network problems| make a major contribution to improving the
overall performance of the KSA network and redudhmglevel of technical losses. The benefits thilt

be derived from this undertaking will be more aetely determined after district metered areas (BMA

have been established and current leakage levalgsaal.



4 Water Requirement

4.4 Parish Population

General

In 2001 the population in Kingston and St. Andreasw651,879 persons which was a 0.19% increase
over the 639,642 persons in 1991. The populatidsti Andrew had increased by 29% over this period,
growing from 539,880 in 1991 to 555, 827 in 200 population in Kingston decreased from 99,762 in
1991 to 96,052 in 2001, a decrease of 38%.

Based on an annual population growth rate of 0.i®%he KSA, the 2010 population is estimated to

have been 663,111 persons.

Table 4.1 provides information based on the NatioGiansus Report 2001, showing the percent

distribution of households by source of water syfpt Kingston and St. Andrew.

Table 4.1 — Percent Distribution of Households by &irce of Water Supply — Kingston and St. Andrew

Total Piped into
Household Dwelling Piped into Yard| Standpipe | Catchment |Spring or River| Other
Kingston 27,458 60.51% 34.49% 2.96% 2.04%
St. Andrew 160,010 73.42% 18.77% 3.95% 1.16% 1.07% 1.63%

Based on table 4.1 and the average householdis&zaumber of persons by type of acces to water was

determined and presented in table 4.2 below.

Table 4.2 — Number of Persons by type of access Water Supply — Kingston and St. Andrew

No. No. Persons
No. Persons | No. Persons Persons [No. Persons Access
Average with Water with Water Access Access Water via
Household | Piped into Piped into Water via | Water via Spring or
Size Dwelling Yard Standpipe | Catchment River Other

Kingston 3.53 58,650 33,430 2,869 - - 1,977
St. Andrew 3.56 418,226 106,921 22,501 6,608 6,095 9,285
Total 476,877 140,351 25,370 6,608 6,095 11,262

Some 95% of this population has access to pipednirtb dwelling or yard.
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The estimated populations by supply systems threai@®30 are presented in table 4.1 below.

Table 4.1 — Population by Supply System

&

System #$$ #$$ #$ HSHS HSH #$%$
Seaview 17,475 17,776 17,946 18,117 18,290 18,464
Constant Spring 176,848 | 179,895 181,611 | 183,343 | 185,091 | 186,856
Mona 79,176 | 80,540 81,308 | 82,084 82,866 83,657
Hope 44923 | 45,697 46,133 | 46,573 47,017 47,465
Havendale 26,546 | 27,003 27,261 | 27,521 27,783 28,048
Forest Hil 7,292 7,418 7,488 7,560 7,632 7,705
Cavaliers 67,250 | 68,409 69,061 | 69,720 70,385 71,056
Ferry/Rio Cobre 77,740 | 79,080 79,834 | 80,595 81,363 82,139
Long Mountain 70,587 | 71,803 72,488 | 73,179 73,877 74,582
Rest Haven 17,817 18,124 18,297 18,471 18,647 18,825
West Rural 45623 | 46,409 46,851 | 47,298 47,749 48,204
East Rural 20,603 | 20,957 21,157 | 21,359 21,563 21,768

TOTAL | 651,879 | 663,111 669,435 | 675,819 | 682,263 | 688,770

4.5 Current Water Requirement

Table 4.2 below presents the water supply sitnatidSA in 2010, based on dry season conditiore Th
level of technical losses is estimated to be 4f&ble 4.3 shows the expected supply condition BOZ0
the leakage level remains at the same level.

Table 4.2 — Supply Condition in 2010 with Technicalosses at 44%

KINGSTON AND ST. ANDREW -2010 NRW 44%
Dry Season . Domestic . Technical Water Su
SR éutput PO Demand CUIEE Losses Requirement Surplug/plil)}:aficiﬂ
1|Seaview 1,300,000 17,776 817,701 204,425 572,000 1,594,126 (294,126
2|Constant Spring 7,800,000 179,895 8,275,179 2,068,795 3,432,000  13,775]973(5,975,973
3|Mona 10,248,355 80,540 3,704,851 926,213 4,509,276 9,140,340 1,108|015
4|Hope 5,151,673 45,697 2,102,064 525,516 2,266,736 4,894,316 257,356
5/Havendale 2,262,700 27,003 1,242,156 310,539 995,588 2,548,p84 (285,584
6|Forest Hil 1,870,000 7,418 341,21p 85,303 822,800 1,249,815 620,685
7|Cavaliers 1,720,40 68,409 3,146,808 786,701 756,976 4,690,479(2,970,079
8|Ferry/Rio Cobre 4,000,00D 79,080 3,637,651 909,414 1,760,900 6,307,/071(2,307,071
9/Long Mountain 841,50( 71,803 3,302,950 825,737 370,260 4,498,047 (3,657,447
10|Rest Haven 411,40D 18,124 833,704 208,426 181,016 1,223,146 (811,746
11|West Rural 546,00 46,409 2,134,796 533,699 240,240 2,908,[735(2,362,735
12|East Rural 221,00 20,957 964,045 241,011 97,240 1,302,P96 (1,081,296
Total 36,373,02 663,111 29,685,416 7,421,854  15,432,1382,538,902 (17,465,874




Table 4.3 — Supply Condition in 2030 with Technicalosses at 44%

KINGSTON AND ST. ANDREW -2030 NRW 44%

.| Domestic . Technical Water Su
System Average Output Populatian Demand Commercial LoSSes Requirement Surplug/plil)i ficit
1|Seaview 1,300,000 18,464 849,341 212,335 572,000 1,633,676 (333,676
2|Constant Spring 7,800,000 186,854 8,595,377 2,148,844 3,432,000  14,176]|221(6,376,221
3|Mona 10,248,355 83,657 3,848,206 962,051 4,509,476 9,319,534 928,821
4|Hope 5,151,673 47,465 2,183,401 545,8%0 2,266,136 4,995,987 155,685
5/Havendale 2,262,700 28,048 1,290,22p 322,5%5 995,588 2,608,863 (345,663
6|Forest Hil 1,870,000 7,705 354,414 88,604 822,800 1,265,818 604,182
7|Cavaliers 1,720,40 71,056 3,268,564 817,141 756,976 4,842,681 (3,122,281
8|Ferry/Rio Cobre 4,000,00D 82,139 3,778,41p 944,603 1,760,900 6,483/015(2,483,015
9/Long Mountain 841,50( 74,582 3,430,758 857,688 370,260 4,658,[702 (3,817,202
10|Rest Haven 411,40D 18,825 865,963 216,491 181,016 1,263,470 (852,070
11|West Rural 546,00 48,204 2,217,39p 554,3%0 240,240 3,011,P89 (2,465,989
12|East Rural 221,00 21,768 1,001,34f 250,337 97,240 1,348,p24 (1,127,924
Total 36,373,02 688,770 30,834,057 7,708,614  15,432,1383,974,708 (18,901,675

Almost 70% of the water provided in KSA is providdaough surface water supplied water treatment

plants. There is significant variation in surfat®ns during the year, with minimum flows during ttey

season. The analysis is therefore based on theedigon conditions.

The 2010 KSA population is estimated to be 688 F&@&ons. The production during the dry season is

approximately 36.3 million gallons per day (mgd)séen that at present there is a supply deficdbme
17.5 mgd during the dry season. This is expectédctease to 18.9 mgd in 2030 if the level of téchh

losses remain at the current level.

The supply coverage in KSA is about 95% and hermeatgr emphasis will be placed on service

improvement than service extension. It is expetttaticoverage will be increased to 98 % by 2030.



5 Summary of the Water Supply Improvement Plans

5.1 Introduction
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(a) Existing production enhancement: rehabilitation of the water treatment plants and
the associated raw water supply facilities; reli@bibn of production wells.

(b) New production : the provision of new supplies of potable wateoithe KSA by the
development of new water resources (and assodigainent facilities).

(c) System network rehabilitation : rehabilitation of the transmission and distribat
network, which will include the replacement of emmains, isolating valves, air
valves and the establishing of pressure zonesge thdk form part of the activity to

reduce of physical losses.

(d) Water Tank and Pumping equipment : rehabilaition of water storage tanks and
pumping equipment, as well as provision of additwaxer storage capacity for the

water supply system.
(e) Supply Extension: the extension of service to new areas.



5.4 Proposed Projects and Cost
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6 Water Supply Improvement Projects

6.1 Seaview Demand Zone (KSA 1)

6.1.1 System Description
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6.1.3 Water Requirement
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6.1.5 Cost for improvements
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6.2 Constant Spring Demand Zone (KSA 2)

6.2.1 System Description
The Constant Spring Demand Zone is primarily sieppby water from the Constant Water Treatment

Plant. At times during the year, sections of thesxiand Zone is supplied with water from the Seaview
Water Treatment Plant, the Mona Water TreatmesmtRInd the Rio Cobre/Ferry System via the

Molynes Road Booster Station.

The Hermitage Reservoir is a major water wateragg@rfacility, with storage capacity of some 390
million gallons, which form part of the ConstantriBg Treatment Plant raw water supply system. This
system is supplied by water from rivers in the dilsinds of north-east St. Andrew. This systenmuites
water intakes to harness water from rivers, pigalito transfer water from these intakes to Herraitagl

the Constant Spring Water Treatment Plant.

The plant has a design capacity of 18 mgd; howetvprovides an average of 15 — 16 mgd to the wate
supply system during the height of the wet seasonfalls to an average just above 8 mgd duriyg dr

season, but even lower during periods of extreroagtrt.

6.2.2 Service Area

The Constant Spring Supply Zone is defined as nefitg from the commanding heights of the location

of the Constant Spring Treatment Plant just aboasdd Park in northern St. Andrew through to Half-

Way Tree/Maxfield in the south, across to Molynesrden/Zaidie Gardens in the west and Barbican in

the nort-east.

6.2.3 Water Requirement
The 2010 population in the Constant Spring Demamites estimated to be 179,895 persons and this is

expected to increase to with an expected growtlB&856 persons by 2030. There is a current supply
deficit of some 6 mgd during the dry season ansl dieficit is expected to 6.4 mgd by 2030 if corirect

measures are not taken to address the supply inadeg.



6.2.4 Addressing the supply deficiencies

The supply deficit of 6 mgd in the Constant Spribgmand Zone will be addressed through a
combination of measures. These measures inclatens rehabilitation to reduce losses and increase
throughput from existing production facilities aslixas water transfer from a new 15 million galfmer

day water treatment plant that is to be construatgdiontent in St. Catherine.

New Water Treatment
The current water supply shortfall in KSA during ttiry season is estimated to be just under 18 mdd a
this is expected to increase to 19 mgd by 2030réTtsea clear need for additional production capéo

ensure that this area is adequately served.

NWC plans to construct a 15 million gallon per degter treatment plant at Content in St. Catherine t
augment the Rio Cobre Water Supply System. Watkbeitransferred through to KSA and transferred

across Demand Zones such as Rio Cobre/Ferry, RéilsstConstant Spring and Cavaliers.

Constant Spring Raw Water Supply System

Key elements of the raw water supply system for @onstant Spring Water Treatment Plant were
constructed over 80 years ago. These include tmmitégye Dam and it's associated pipe network to the
plant.Some 60 years ago, a number of intakes wamstimicted to harness more of the available water
from the rural areas of north-east St. Andrew alaith raw water pipelines to transfer the increaseu
water supply to Hermitage and directly to the plafbese facilities are now in urgent need of
rehabilitation in order to ensure the continuedilabdity of raw water supply to this major water
treatment plant. Loss of any element of the rawewaupply system will in turn reduce the outputiro

the Constant Spring plant.



Treatment Plant and Pumping Equipment Rehabilitatio

The production capacity of the Constant Spring&Vareatment Plant has been adversely affected by
the poor state of elements of its water treatmegstesn. These include its chemical dosing, water
clarification and filtration systems, as well astacontrol systems. Most of the components of¢he
systems date back to the 1960’s and operating tbday is proving to be a major challenge. Thisuimt
affects reliability — operations of the plant haadhto be suspended on occasions or throughput
significantly reduced to maintain acceptable wdatater quality. A comprehensive rehabilitatidnhis

plant will be carried out to improve its treatmeapacity and reliability.

It is planned to rehabiliate a number of pumpinglitzes that for part of the water supply systeon the

Demand Zone, to improve energy efficieciency amdise reliability.

District Metred Areas (DMAS)

It is planned to also rehabiliate the pipe netwwithin the Constant Spring Demand Zone to reduee th

level of technical lossess and to optimize watestriiution across the area. This will involve re-

establishing the water supply pressure zones thl@significantly improve pressure management which
in turn minimizes main breaks and improves watstrifiution management; replacing sections of the

transmission and distribution systems which areleltking and break frequently.

It is planned to established over sixty DMAs acribes Constant Spring Demand Zone to assist intbette
targeting NRW reduction activities. This will incle installation of meters, isolating valves andwflo
control valves. These meters and flow control deviwill be linked to the proposed SCADA to factia

system monitoring and analysis.

Pipeline Replacement
The following are some of the key elements of tipe metwork that have been targeted for replacement

work.

» Replacement of Halls Cres 6” pipeline: the re-ommce level of leaks on the Halls Crescent
asbestos cement pipeline is extremely high. Thelipigs are aged and hence the ability to

withstand high pressures are reduced.

%
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»

»

»

»

»

»

Consolidation of 9 inch 15 inch and 12inch diametéelines along Constant Spring Road
from Manor Park to its intersection with Grants1P& pipeline of at least 600mm in

diameter will be.

Main replacement along Aires Avenue where theeeléak re-occurrence rate. The pressures
there are high and the pipelines are old and ritgttda for the high pressures.

Main replacement along Hydra Drive: Hydra driveoatgs high pressures through its mains
as there are similar changes in elevation. This prgssure along with the age of the pipe has
to be constantly repaired.

Upgrading 3” line along East kings House Rd tol&sed on hydraulic model done for the
area supplied by the 3” pipeline there is a lonspuee head within the area. This is as a
result of the losses occurring due to the age®ptpeline and the quantity it is required to
carry.

Replacement of main along Perkins Blvd: the re-oerce of leaks along the 8” Asbestos
cement pipeline is very high and this is as a tesfuhe age of the pipeline and the pressures
within the system. This pipeline is also requiredbe a transmission pipeline for flows to
Duhaney park area.

2.7 kilometres of 250 mm (10”) nominal diametertiledron pumping main, extending from
the Constant Spring Water Treatment Plant to thieveli Road Tank is to be constructed.
This will be used to transport water from the CansSpring plant across to Stillwell Rd area

to assist with the demands within that area.

Treatment plant and pump station rehabilitation emstruction
o Constant Spring plant rehabilitation: the rehatidia

o Cookhamdene plant redesign



Fig. 3 Acadia main replacement.

Fig. 4 Halls Cres.



Fig. 5 Perkins Blvd

Fig. 6 Constant Spring main replacement.



6.2.5 Cost for improvements
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Activity Qnty (m) Cost ($)
A: Treatment plant rehabilitation
Rehab of Constant Spring Raw Water System 300,000,00
Constant Spring plant rehabilitation 800,000,000
Cookhamdene plant redesign 85,000,000
East Norbrook Upgrades, booster pumps and stoaage t 85 000 000
installation to be supplied by the upgraded Norkrpomps T
B. New Treatment Plant
New Water Treatment Plant at Content (apportiorost)c $H), H" &H" -
C. Water Supply Network Rehabiliation
Ireplacement of Isolation valves 100,000,000
Supply and Installation of Flow control valves 1@MamQ
Establishment of DMA 600,000,00
Replacement of pipelines along Halls Cres/HydradbAires
Avenue/East Kings House Road with 150mm DI pipelin 7,000 87,780,000
Replacement of pipelines along Constant SpringrBueh f
Manor Park to Grants Pen intersection with 600mameiter 5,000 256,650,000
DI Pipeleine
Replacement of main along Perkins Blivd '#)&& 39,650,000
Construction of Pumping main from the Constanirgpr
WTP to the Stilwell Road Tank 2,709 61,438,500
Upgradg of 2.3km of{l to 8” from Red Hills Rd PR¥ 2.300 36,478,000
Dunrobin overhead brid
Pipeline replacement along Duhaney Dr to Meadowlroo 2.300 28,842,000
Estate 2.3km of ¢
U.pgrade of 7 plpellhe along Hope Rd to 10”. 2kronfr Eas 2.000 45.510.000
Kings House to HW
?egp])(lra:cement of 9” pipeline along Acadia upgrazi#&Q 1,900 43,234,500
Provision for other main replacement 30,000 376,200),0
Sub-Tota 4,553,253,476
Engineering and Other Ci 910,650,695
TOTAL 5,463,904,171L




6.3 Mona Demand Zone (KSA 3)

6.3.1 System Description
Mona Demand Zone is supplied by the the Mona Wateatment Plant and the Camp Well. The

Hampstead Well, which has been out of operatiorof@r 20 years, could be reactivated to also supply
this Demand Zone.

The Mona Water Treatment Plant is the second lakgater treatment plant in the island, with capaci

of 15 mgd. It is supplied with raw water from thalfhs Pipeline system and the Hope River system vi
the Mona Reservoir. The Mona Reservoir is the ktrgaw water storage facility in the country with
capacity of just over 800 million gallons. It isasshd between the Mona Treatment Plant and the Hope
Water Treatment Plant.

Some 4-6 million gallons per day of water is exedrfrom the Mona Water Supply System to the

Cavaliers Demand Zone via the Cavaliers Treatecde¥&tbrage Tank during most periods of the year,

6.3.2 Service Area

The mona service area is outlined as folloMsna, Cross Roads, Mountain View, Old Hope road,
Devon Square, Waterloo Road, Cassia Park, EastRadd Red Hills Road, Below Grants Pen, Half-
Way-Tree Road, Upper Maxfield Avenue, Ziadie Gagjédunrobin Avenue, New Kingston, Liguanea,

Mona Road, Ravina and as far as Harbour View wieeessary.

6.3.3 Water Requirement

The current population of the Mona system is apipmetely 80,540 persons and it is expected to
increase to 83,657 by 2030. The present waterinergent for the system is 9 mgd and sees a deficit
approximately 1.6 mgd.



6.3.4 Addressing the supply deficiencies

Rehabiliation of theWater Treatment Plant /Raw W&gpply Facility

The Mona Water Treatment plant was commissionexgatvice some 25 years ago and has been a key
component of the water supply system for KSA. Themeed to carry out extensive refurbishing of thi
facility to ensure sustained and reliable servidter the rehabilitation of Mona plant, it is exped that

the utilization level will be increased to 95%.

In addition it is planned to conduct a detailedpidtion of the Yallahs pipeline to identify any
deficiencies. This facility provides an averagesofme 14 mgd of raw ater to the Mona Reservoir and
Mona Treatment Plant. The improvement works idesttiis needed will then be undertaken to ensure
that this critical facility is available to contiayproviding water to the treatment plant and tive water

storage reservoir.

District Metered Areas/Pipeline Replacement

It is planned to established some 30 DMAs acrossMbna Demand Zone to assist in better targeting
NRW reduction activities. This will include instaflon of meters, isolating valves and flow control
valves. These meters and flow control devices gllinked to the proposed SCADA to facilitate syste

monitoring and analysis.

Pipeleine Replacement

The replacement of the old 21 diameter steel rgihrubs from from Stanton Terrace to the Caxalie
water storage tank is in need of immediate rephaeg. It breaks frequently and an examination of
sections of this pipeline indicate extensive caomms

A provision has been made in the costing for tidexement of other water mains that will be idéedif

as priority during the detailed network survey &RMW activities.

Well Rehabiliation
The Camp Well is located at Up Park Camp and pesvigater to the Mona Supply Zone. As part of the
proposed islandwide well rehabilitation programmies planned to remove the pumping unit from the

borehole, use video inspection to assess the comdit the well casing and other aspects of thi amed

1



use the information obtained to develop a progrartomenew this well to ensure its sustained use. Th
pumping unit and the electrical equipment will atsorefurbished.

A replacement well was recently constructed at Heegd. However problems with the well
development has hampered the restoration of thiisteveervice. Steps will be taken to bring thislivie

to service to provide an additional 1 mgd to thensl&upply Zone.it has not be

Water Storage Tank and Pumping Equipment

The Glasspole Avenue water storage tank providssilalition storage for sections of the Vineyard
Town/Norman Gardens areas and also supports theysige the Long Mountain Demand Zone which
includes the Harbour View community. This watarrage tank leaks in sections and is need of major
repairs. It is planned to habe this tank repaired.

The Glenmore Road Booster Station transfers waten fthe Cavaliers Water Supply System to the
Glasspole Avenue Tank. It is proposed to refurlitie pump to improve operational efficiency and

flexibility.

Fig. 20 Transmission main Stanton Terrace to CarksaBystem



6.4 Cost for Improvements
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Activity Qnty (m) Cost ($)
A. Treatment Plant/Well Rehabilitation
Rehabilitation of Mona T/P 850,000,000
Rehab and protection of of Yallahs Pipeline 300,000,000
Reinstatement of Hampstead Well 40,000,000
Rehab of the Camp Well 40,000,000
B. Water Supply Network Rehabilitation
Replacement of 21" from Stanton Terrace to Cavaliers 4,000 174,780,000
Provision for Main Replacement 20,000 317,200,000
PRV Replacement and metering of trunk mains 50,000,000
Establishing DMAs 60,000,000
Valve replacement 70,000,000
C. Water Tank and Pumping Station
Rehabilitation of Glaspole Ave Reservoir 20,000,000
Rehabilitation of Glenmore Rd booster 10,000,000
D. Supply Extension
Extensmp of the Hamsptead supply area to Oper&tiate 18,000,000
community north of Hampstead v
Sub-Tota 1,949,980,000
Engineering and Other Cost 389,996,000
TOTAL 2,339,976,00(




6.5 Hope Demand Zone (KSA 4)

6.5.1 System Description
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6.5.3 Water Requirement
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6.5.4 Addressing the supply deficiencies
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» Approximately 2.5 km of 2” pipeline from Skyline De to Kintyre.
» Some 5 km of the 6 inch diameter pipeline from Rapo Gordon Town will be replaced
with a 250mm (10 inch) one.
Pressure reducing and flow control valves will hetalled at stratedic points in the the water ilistron

network to improve supply management and redudeteal losses.

Water Storage Tanks and Pump Station
It planned to refurbish the Hope Pasture, Hope Higlel and the Gordon Town water storage tanks to
reduce leakage and improve supply.
It is planned to construct a 1000,000 gallon bod#tieet| tank in the vicinity of the Hope High Leviank
as part of the arrangement to reduce pumpingasastmprove operational efficiency. The pumping
facility at the Hope Treatment plant that supptles Hope High Level tank will be replaced to furthe
reduce the operating cost of this facility.
The inefficient Gordon Town pumping facility wilktreplaced with a more efficient one.

1%



Fig. 15 Gordon Town rd main replacement

Fig. 16 Skyline Dr to Kintyre transmission main



Fig. 17 Hope to UWI transmission main.

6.5.5 Cost for improvements
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Activity Qnty (m) Cost ($)
A. Treatment Plant/Well Rehabilitation
Rehab of Hope Intake %8EHE&EEHREE
Rehabiliation of the Hope WTP 600,000,000
B. Water Supply Network Rehabilitation
Replacenjen'F of pipeline from Skyline Drive to Kirdywith a 3,000 37,620,000
150mm pipeline
Replace.ment of the 6 inch dia. Pipeline from Papin@ordon 5.000 62,700,000
Town with 250 mm diamet
Establish DMA’'s 150,000,000
Provision for pipeline replacement 20,000 250,800}00
Replacement of isolating valves 50,000,000
Installation of pressure control and flow contralves 20,000,000
C. Water Tank and Pumping Station
Hope Pastures tank rehabilitation 15,000,000
Hope High Level tank rehabilitation 15,000,000
Gordon town Tank rehabilitation 20,000,000
Upgrading the Gordon Town Pumping Station 30,000,000
Sub-Tote 1,331,120,000
Enginering and Other Cost 266,224,000
TOTAL 1,597,344,000




6.6 Havendale Demand Zone (KSA 5)

6.6.1 System Description
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6.6.3 Water Requirement
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6.6.4 Addressing the supply deficiencies

#
2 ! 2:4 6 7 > 2
4 1 2 2 12 4
2 6 7 1
& 12 2 12 4 = >
4 2 2 2
2 4 2 > 2 22" 44



6# "' > > 2 2

6.6.5 Cost for improvements
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Activity Qnty (m) Cost ($)
DESCRIPTION COSTS
A. Well Rehabiliation
Rehabilitation of Havendale and Chancery Hall Wells 0,080,00(
B. Water Supply Network Rehab
Establishment of DMAs and SCADA 70,000,000
Provision for pipeline replacement %#&&& 100,320,000
Valve replacement 75,000,000
C. Water Storage Tank and Pumping Equipment
Rehabiltation of Havendale, Chancery Hall, SmokéeyVdater 60,000,000
Storage Tar
Replacement of Havenmead Reservoir and Pump Station 0,008 00(
Rehabilitation of Hydra drive pump unit 35,550,000
Sub-Total 550,870,00(
Engineering and Other Cost 110,174,000
TOTAL 661,044,000
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6.7 Forest Hill Demand Zone (KSA 6)

6.7.1 System Description
The Forest Hill Demand Zone is supplied with wédtem the Forest Hill deep well. Water is pumped

from this well to the Foreset Hill Water StoragenKavhere it is then transferred through a seridfafe
lifts through to the Sterling Castle Water Sterd@gnk. Water is pumped from the Forest Hills wate
storage tank to Kirkland Heights ; it is then puhp@m the tank at Kirkland to Brentwood ; water is

then pumped from the Brentwood tank to Sterlingtiéas

6.7.2 Service Area
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6.7.3 Water Requirement
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6.7.4 Addressing the supply deficiencies
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New Water Treatment

NWC plans to construct a 15 million gallon per degter treatment plant at Content in St. Catherine t
augment the Rio Cobre Water Supply System. Watkbeitransferred through to KSA and transferred

across Demand Zones such as Rio Cobre/Ferry, ReillsstConstant Spring and Cavaliers.

Some 1 mgd of the water provided by this new waitsaztment plant will be used to serve section$ef t
Forest Hill Demand Zone. This will also provide thgportunity to rest the Forest Hills Well durirget

wet season.

It is planned to construct a pumping relift schetoetransfer water from Ferry located near the St.
Catherine/St. Andrew border through to Rockpondrarest Hills, where there is an existing water
storage tank. This tank is on just about the saleeaton as the Brentwood tank and their respective
systems are connected. The water at Rockpondheitefore be available to serve a major sectiomef t
Forest Hills Demand Zone; areas just below Rockpamd Brentwood as well as those above such as
Sterling Castle. The additional water that is adilill put NWC in a position to extend servicecther
areas of Red Hills which are part of the West RDmand Zone. These include Coopers Hill and Rock
Hall.

The improved supply in the upper section of RedsHilas the potential to stimulate a number of
residential developments in areas such as Plantéteights and Coopers Hill, where inadequate wate

has been one of the critical constraining factor.
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New water storage tanks will be constructed asttes of the existing Brentwood and Kirkalnd resar
and pump stations, to expand the water storagecitpmen the water supply system. At each site nie
tank will have a capacity of 260,000 gallons. A 080 gallon water storage tank will be construated
Sterling Castle.

The pumping facilities at the Kirkland and Brentwlostations will be replaced by more efficient and
robust ones to reduce operating cost and imprawéceereliability to the areas they serve.

The water storage tanks and pumping facilities bellinked to the SCADA.



Fig. 14 Showing the Forest Hill system with impdrtam Ferry system.

6.7.5 Cost for improvements
2 2 4 2" 2 <
> G@% -2 2 ! 2 2
2 #> ( "2



% & -

O

A=}

N

A=}

=

~

Activity Qnty (m) Cost ($)
A. Well Rehab
Inspection and Rehabiliation of Forest Hills Well ,@00,00(
B. New Production Capacity
New Water Treatment Plant at Content (apportionest) co . 229,333,33
Installation of 200mm connecting pipeline 6,500 1@8,000
Thrge New 10,000 gallon water storage tanks wiplrap 75.000.00
station at eac
C. Water Supply NetworkRehab
Establish DMAs and SCADA 120,000,00
Pipeleine replacement in Queen Hill "HE&& 50,160,00
Provision for Other Pipeline Replacement $H&E& 150,480,00
D. Water Storage Tank and Pumping Equipment
New 1200m3 (260kgal) water tanks at Bretwood an#l&fd 60.000.00
Heights and a 730 m3 (160,000 kgal) tank at Ste€iastle T
Rehab of Pumping qulpment at Kirkland Heights and 50.000,00
Brentwood Pump Statio
Sub-Total 918,063,331
Engineering and Other Cost 183,612,66
TOTAL 1,101,676,00
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6.8 Cavaliers Demand Zone (KSA 7)

6.8.1 System Description
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6.8.2 Service Area
The areas in the Cavaliers Demand Zone includeoh& Heroes Circle, Beverly Gardens, Franklyn

Town, Down Town Kingston, Whitfield Town Trench TawArnett Gardens, Fletchers Land, Kingston

Gardens, Maxfield Avenue and Lower Marescaux Rd.

6.8.3 Water Requirement
The population in the Cavaliers Demand Zone is @gprately 68,409 persons and this is

expected to increase to 71,056 by the year 2038. Pphesent water requirement stands at 4.7
mgd and shows a supply deficit of approximatelgn@d. The water requirement for 2030 is

estimated to be some 4.8 mgd and the deficinduhe dry season will be about 3.1 mgd.

Some of this deficit is addressed through the sumbl 4-6 mgd of water from the Mona
Treatment Plant via the Cavaliers Reservoir. Sorh¢his water is exported to the Long

Mountain Demand Zone via the Molynes Road Boostati.



6.8.4 Addressing the supply deficiencies
Well Rehabiliation and Addiotional Production Cafigic

The Cavalier and Montgomery Corner Wells are shguncreased nitrate levels. There is also
very serious concerns about the structural integand viability of the Montgomery Corner
Well.

It is planned to carry out detailed inspectiondath wells in order to develop and implement a

well rehabilitation programme to ensure the corgohuse of these wells.

In the event that the nitrates level lead to thedn® discontinue the use of these two wells, and
therby losing just under 2 mgd in production cafyathere will be increased reliance on the
supply from the Constant Spring and Mona watetitneat plants to make up the shortfall. This
shortfall could also be addressed by additionabwfibm the Rio Cobre System, which is
capable of fully supplying the Cavaliers Demnana&d sufficient water is available from this
system. The Cavaliers Reservoir is part of thatBA pressure zone to which the Rio Cobre
System provides water. The Rio Cobre System witbengthened by the additional water that
will be availed from the new water treatment pldnat is to be constructed at Content in St.

Catherine.

Water Supply Rehabilitation

DMAs will be established in the water supply systfemthe Cavalier Demand Zone
& 4 4 > 2 > !

2 & 4 4 2
Pipeline replacement will also be undertaken taicedthe level of technical losses. Replacement of
mains within some inner city communities is a ptjoto reduce losses and to address encrustaticasi
It should be noted that there are old galvanizeon pipelines of diameters 3 inches, 5 inches and 7
inches for which fittings are no longer availabldis hampers the timely repair of leaks on thesasna

and the frequency of re-occurrence of leaks iseextty high. The streets which will be changed are:



Beeston St, Charles St, North St, Barry St, Harl®wirTower St, West St Mathews Lane Princess St,
Orange St, Church St, Duke St, East St, HanovdfrSm Connolley Ave down to East St. 18km total

It is also intended to carry out a valve replacenm@ogramme to ensure that pipeline sections can be
isolated as well as improved water distribution anagment and boundary creations. Ensuring that
functional valves are in place would ensure leaksinbreaks can be addressed in a timely manner and

without disrupting supply to a wider area thandseassary.

Water Tanks
The Trench Town tank is now out of operation anddeethe system has lost the capacity to store and
supply added flows during peak demand periods ftianned to construct a replacement tank to mestor
this capacity.
The roof for the the Montgomery Corner tank hadapsled in sections and it is generally in an
unacceptable state. A rehabilitation programmeHisrtank will be developed and carried out.
The uncovered Cavalier tank exposes the qulaithie@btored water to being compromised as it is ¢pen
the environment — dust, bird droppings, debris blakout its are. The issue of covering this tank ha
been the subject of many debates for at leasa#idHirty yearst ‘ !

! ! ! >'2 4L
> (! > It is planned to have this tank covered in

order to reduce the potential water quality rigiat now exist.



Fig.1 Vineyard Town Main Replacement

Fig. 2 Downtown mains replacement.
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6.8.5 Cost for improvements
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Activity Qnty (m) Cost ($)
A. Well Rehab
Inspection and Rehabiliation odf Cavaliers & Montgoyn 100,000.00
Corner Well
B. New Production Capacity
New Water Treatment Plant at Content (apportionest) co o 573,333,33
C. Water Supply Network Rehab
Establish DMAs and SCADA 120,000,00
Pipeline replacement in Downtown Kingston $%H#& 218,520,00

R

=

O

Valve Replacemnet 25,000,00
D. Water Storage Tank and Pumping Equipment

Construction of Trench Town replacement tank 80,000,00

Construction of roof for the Cavalier Tank 60,000,00

O

Sub-Total 1,176,853,333
Engineering and Other Cost 235,370,667
TOTAL 1,412,224,000
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6.9 Ferry/Rio Cobre Demand Zone (KSA 8)

6.9.1 System Description
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6.9.2 Service Area
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6.9.3 Water Requirement
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The Ferry Rio Cobre System has a population of@pprately 68,409 persons and is expected

to grow to 82,139 by 2030. The current water reguent is 6.3 mgd and this is expected to

increase to 6.5 mgd in 2030. There is now a deficik.3 mgd and this will increase to 2.5 mgd

by 2030 if the supply situation remains unchanged.

The supply situation in the Ferry/Rio Cobre Dem@nde should be considered in the context of

the need to extend service at times to the Consaning, Cavaliers and Long Mountain

Demand Zones.
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6.9.4 Addressing the supply deficiencies
Well Rehabiliation
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Additional Production Capacity

NWC plans to construct a 15 million gallon per degter treatment plant at Content in St. Catherne t
augment the Rio Cobre Water Supply System. Watkbeitransferred through to KSA and transferred

across Demand Zones such as Rio Cobre/Ferry, ReillsstConstant Spring and Cavaliers.

The supply shortfall in the Rio Cobre/Ferry Demadone will be largely addressed through the
additional water that will be made available aftex construction of the new water treatment pl&ptne
2.5 mgd will be needed by 2030. In addition, aHart2 million gallons will be necessary to allove th
resting of the White Marl Wells.

Water Supply Rehabilitation

DMAs will be established in the water supply sysfemthe Rio Cobre/Ferry Demand Sone
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» The transmission mains from Ferry to Three Milem@ the Mandela Highway and Spanish
Town Road : the 21 inch diameter steel main wisabver 40 years old and the 24 inch
diameter asbestos cement pipeline that was whishvetalled in 1975.

» The 18 inch diameter pipeline from Ferry to Molyfasad



» Mains within Denham Town and Jones Town

» Replacement of old cast iron mains within New Haven

A valve replacement programme will aslo be devedoged implemented.
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Pump Station
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Fig. 7 Spanish Town Rd Trunk main replacement

Fig. 8 Duhaney Park transmission main replacement.
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Fig. 9 Ferry compound proposed configuration

Fig. 10 New Haven main replacement.



Fig. 11 Spanish Town Rd distribution main upgrade

Fig. 12 Balancing Tank to Ferry



Fig. 13 Waltham Park main replacement.



6.9.5 Cost for improvements
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Activity nty (m) Cost ($)
A. Well Rehabilitation
Inspection and Rehabilitation of the White Marl &el 100,000,000
B. New Production Capacity
New Water Treatment Plant at Content (apportionest) co gt 1,032,000,00D
C. Water Supply Network Rehab
Establish DMAs and SCADA 100,000,000
Replacement of the 24 inch dia AC main from the Caysan
Balancing Tank to Fer VH&E&E 274,500,000
Replacement of Transmission Main from Ferry to Thvkles $8H48.88. 513,300,000
Installation of Pipeline from Ferry to Washingtonuevard (by
Cooreville) completion of remaining works on pipelialready 131,085,000
installed along Washington Boulevard and commisgioservice
+HE&&I&
Provision for Other Transmision Main Replacement $&HEE& 232,400,000
o § . . "
Rgplacement of distribution mains in sections of Dtmwn 125,400,000
Kingston $EHLE&
Replacement of distribution mains in sections of &ndy Park 62,700.000
and New Haven VH&&R
Provision for other mains replacement H&&E 313,500,000
Valve Replacemnet 120,000,000
D. Water Storage Tank and Pumping Equipment
Rehabiliation of Ferry Hill Reservoirs 130,000,000
Rehabiliation of Ferry Hill Pump Station 30,000,000
Rehabiliation of the Molynes Road Booster Station 70,000
Sub-Total 3,234,885,000
Engineering and Other Cost 646,977,000
TOTAL 3,881,862,00D
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6.10 Long Mountain Demand Zone (KSA 9)

6.10.1 System Description
The Long Mountain Demand Zone is primarily suggli by water from the Long Mountain Well and

Rennock Lodge Wells. These wells are in close ipribx to each other and cannot be operated at the
Same time. These wellsere drilled almost fifty years ago.

Water is also provided to this zone from the CavaliDemand Zone via the Glenmore Road Booster
Station located near South Camp Road in KingstoateWfrom the Cavaliers Reservoir and from the Rio
Cobre System is pumped to the Glasspole Avenue Waeke it then feeds eastward to the Harbour View
Tank.

Sections of this zone is also fed directly frone tllona Treatment Plant via interconnections along

Mountain View Avenue and Windward Road.

6.10.2 Service Area
The Long Mountain Demand Zone includes communisash as D'Aguilar Town, Rennock Lodge,

Bournemouth Gardens, communities about the eastections of Windward Road, Harbour View,
Palisadoes, Port Royal, Shooters Hill, Seven Miles Bull Bay.

6.10.3 Water Requirement

The current population being served by the LonguMain Water Supply System is estimated to be
71,803 persons with an expected growth to 74,582ope by 2030. The current water requirement for
the system is 4.5 mgd and this is expected to aseré¢o 4.7 mgd by 2030. There is a current supply
deficit of 3.7 mgd if one considers the output fridra Long Mountain Well alone. However some 2 mgd

is directly obtained from the Cavaliers Water Sydpystem.
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6.10.4 Addressing the supply deficiencies
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New Water Treatment Plant

It is planned to construct a 3 mgd surface wassatiment that will use water directly from the YhHa
Pipeline. This facility would provide improve suppb the Long Mountain Supply Zone and provide

flexibility in the distribution of water in this zee.

Water Supply Rehabiliation
DMAs will be established in the water supply system

Certain pipelines will be replaced in order toues the level of technical losses. The ones imnelgia

targeted are :

11



The 16 inch diameter pipeline from the Harbour Vi@und-about to the one near the

Norman Manley Airport

The 7 inch diameter pipeline from the round-aba#rrithe Norman manley Airport to
Port Royal

Water Storage Tank and Pump Station

The Harbour View Reservoir is similar to the oneBexry Hills in the Rio Cobre/Ferry Demand Zone.
Inspections and repairs will be done to reducedesaid preserve the structural integrity of the taltks
expected that 2 > ' I 2 12 4 @ I
" ( @ 2 > 22 (I
2 ! ' 4 "2 4

The Shooters Hill Booster Pump transfers water fitarbour to Bull Bay. The station is in a bad state
and is in need of a complete overhaul. This witlude replacing the pumping units and the eleayadtr
switchgear.



Fig. 18 Transmission main to Port Royal

Fig. 19 Transmission main interconnected to Yallpipeline supplying Harbour View tank



6.10.5 Cost for improvements
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Activity nty (m) Cost (3$)
A. Well Rehabilitation
Inspection and Rehabilitation of Long Mounatain &ahnock 50,000,000
Lodge Well
B. New Production Capacity
New Harbour View Water Treatment Plant 120,000,000
Installation of Raw Water Main $H)&& 34,860,000
C. Water Supply Network Rehab
Establish DMAs and SCADA 100,000,000
Replacement of the 16 inch dia main from HarbounMieund-
. 262,170,000
about to roundabout by Norman Manley AirportFerry HE&E
Replacement of 7 inch dia main from round-about bynhan
. 159,285,000
Manley airport to Port Roy HEE&&
Provision for other mains replacement $&HEE& 125,400,000
Valve Replacemnet 35,000,000
D. Water Storage Tank and Pumping Equipment
Rehabiliation of Harbour View Reservoir 20,000,000
Rehabiliation of Ferry Hill Pump Station 30,000,000
Rehabiliation of the Shhoter Hill Booster Station Qom,00d
Sub-Total 946,715,00(
Engineering and Other Cost 189,343,000
TOTAL 1,136,058,000




6.11 Rest Haven Demand Zone (KSA 10)

6.11.1 System Description
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6.12 Service Area
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6.13 Water Requirement
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6.13.1 Addressing the supply deficiencies
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Water Supply Rehabiliation

DMAs will be established in the water supply systemd used to develop and implement a programme to
rehabiliate the pipe network in the Rest Haven Daivizone. They will be used in the future as keysoo

in to manage the water supply system and ensutdhthaeduced NRW level that are achieved after the
the works to rehabiliate the pipe network are catga is not increased. The SCADA will be
incorporated in the DMAs and the wider operatiohthe Rest Haven Water Supply system.

Based on the information obtained from monitorifighe DMAs and the analysis of customer records

and other dats, a structured mains replacementgroge will be developed and executed.



Fig. 21 Rest Haven supply area.

6.13.5 Cost for improvements
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"3 % & 0 -&
Activity Qnty (m) Cost ($)
A. Water Treatment Plant and Well Rehabilitation
Inspection and Rehabilitation of Rest Haven Well 30,000
Rehabiliation of the Drummond WTP 30,000,000
B. Water Supply Network Rehab
Establish DMAs and SCADA 30,000,000
Provision for the replacement of transmission sl HEE, 95,160,000
Provision for distribution mains replacement $&HEE 125,400,000
Valve Replacemnet 10,000,000
C. Water Storage Tank and Pumping Equipment
Rehabiliation of Rest Haven Water Storage Tank 100mm),
Sub-Total 330,560,00(
Engineering and Other Cost 66,112,000
TOTAL 396,672,000




6.14 West Rural Demand Zone (KSA 11)

6.14.1 System Description
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6.14.3 Water Requirement
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6.14.4 Addressing the supply deficiencies
General
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Rehabilitation of Abstaction and Treatment Faight
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Supply Extensions
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Water Storage Tanks and Pumping Equipment
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6.14.5 Cost for Improvements.
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Activity Qnty (m) Cost ($)
A. Abstaction and Treatment Facilities
Rehab of Water Intakes 80,000,000
Rehab of water treatment facilities 80,000,000
Replacement of raw water mains 30,000,000
B. Supply Extension
Installation of plpe!lne to connect the Barnet Wdtatzk Hall 5.000 79,300,000
system to the F/Hill syste
Installation of booster pumps 20,000,000
C. Water Supply System Rehab
Establish DMAs and SCADA 20,000,000
Provision for the replacement of transmission sl +#&&I& 47,580,000
Provision for distribution mains replacement %#&&& 100,320,000
Valve Replacemnet 10,000,000
D. Water Storage Tank and Pumping Equipment
Rehabiliation of all Water Storage Tanks 50,000,000
Sub-Total 517,200,00(
Engineering and Other Cost 103,440,000
TOTAL 620,640,000




6.15 East Rural Demand Zone (KSA 12)

6.15.1 System Description
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6.15.4 Addressing the supply deficiencies

General
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Rehabilitation of Abstaction and Treatment Faight
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Water Supply System Rehabilitation
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6.15.5 Cost for Improvements.
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Activity Qnty (m) Cost ($)
A. Abstaction and Treatment Facilities
Rehab of Water Intakes 50,000,000
Rehab of water treatment facilities 50,000,000
Replacement of raw water mains 15,000,000
Replace engine driven pumping units with motor drieaes 25,000,000
B. Supply Extension
Installation of pipeline to connect the Gordon 8ystwith some 5,000 62,700,000
areas served by East Rural
Installation of booster pumps 20,000,000
C. Water Supply System Rehab
Establish DMAs and SCADA 20,000,000
Provision for the replacement of transmission sl "H&E&& 31,720,000
Provision for distribution mains replacement -HE&E&& 75,240,000
Valve Replacemnet 10,000,000
D. Water Storage Tank and Pumping Equipment
Rehabiliation of all Water Storage Tanks 50,000,000
Sub-Total 409,660,00(
Engineering and Other Cost 81,932,000
TOTAL 491,592,000
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