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Figure 1.1 - Location of Project Towns
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Figure 1.2 Location Plan of Proposed Kampong Cham Subproject
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1. EXECUTIVE SUMMARY

1.1 Project Description

1. Expected outputs of the overall Project include: (i) water treatment plants provided or
improved in eight towns; (ii) water distribution systems improved and coverage increased in six towns;
(iii) existing pumping stations rehabilitated in five towns; and (iv) institutional capacity of MIH and
regulatory system strengthened, under a piggy-backed technical assistance.

1.2 Rationale

2. During 2011, through the ADB’s Water Operators’ Partnerships Program, ADB was able to re-
engage in the urban water supply sector with MIH. Consequently ADB’s Country Operations Business
Plan 2010-2013 includes an Asian Development Fund loan for the Project for approval in 2014. The
UWSP will assist the government to address the three core constraints identified in the ADB Country
Partnership Strategy (2011-2013): (i) insufficient funds to expand coverage and improve services; (ii)
weak sector planning and implementation capacity of responsible authorities at the central and sub-
national levels; and (iii) inadequate (or sometimes weak) institutional and legal framework.

1.21 Background

3. The proposed Project “Urban Water Supply Project® (UWSP) will provide necessary facility
improvements to the six provincial towns previously funded by ADB and to three provincial towns that
have been funded by other bilateral or multilateral agencies, and expand public access to sustainable
and safe water supply services for the urban population in Cambodia. In addition, the Project will
address institutional weaknesses through the development of improved institutional structures, a
regulatory framework, and appropriate capacity development.

1.3 Project Impact and Outcome

4. The impact of the proposed Project will be expanded access to sustainable and safe water
supply services for the urban population in Cambodia and better functioning water treatment plants
providing higher quality water. MIH targets are to increase the proportion of the urban population in
the project area with access to safe water to 85% by 2018 and 90% by 2025, and the project will
assist these aims. The outcome of the project will be improved water supply infrastructure and service
provisions in selected provincial waterworks.

1.4 Candidate Towns

5. There are nine candidate towns: Kampong Cham, Kampong Thom, Kampot, Pursat, Siem
Reap, Sihanoukville, Stoung, Stung Treng and Svay Rieng. Originally Battambang was to be included
but this was removed at the request of the Provincial Waterworks.

1.5 Feasibility Study Context

6. The feasibility studies include: (i) needs assessment, supply and demand analysis, (ii)
selection of technology, equipment, and facilities for the identified subprojects considering least cost
and life cycle approach and the capacities of the local authorities to manage, operate, and maintain;
(iii) assessment of economic and financial viability and sustainability for each of the subprojects; (iv)
assessment of policy and legal capacity, including other institutional issues and mechanisms related
to the financial management, procurement, and anticorruption; (v) poverty, social, and gender
analysis and preparation of a poverty and social strategy, a gender action plan, stakeholder
communication survey (SCS), and a Community Participation Plan (CPP), where required; and (vi)
review of impacts on environment, involuntary resettlement, and indigenous peoples.

1.6 Subproject Description

1.6.1 Output 1 - Water Supply Development

7. The Kampong Cham subproject aims to improve the provision of safe, affordable, reliable
piped water supply to individual household connections to communities within the six core
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sangkats/communes having Y2012 population of about 63,865. The works proposed under the PPTA
are summarised in Table 1.1 below and described in detail in Section 5.2.2.
1.6.2 Output 2 — Strengthening of Institutional capacity of MIH and Regulatory System

8. The Institutional Strengthening and Capacity Development is to (i) identify key stakeholders;
(ii) assess institutional capacity constraints; (iii) develop institutional capacity building plan; and (iv)
prepare terms of reference for strengthening sector regulation TA.

1.7 Cost Estimate

9. The subproject cost is estimated at $1.356 million equivalent, including taxes and duties.
Table 1.1 provides a summary of the Kampong Cham Subproject cost estimate.

Table 1.1: Kampong Cham Subproject Cost Estimate ($°000’s)

No Description (inc tax)
uUs$000
1 Water Supply Development
1.1 2 new boreholes including casing, screen, pump testing, pump controls, building & 300
power connection.
1.2 Add parallel pipe to improve hydraulics 280
1.3 Pipeline extensions 200
1.4 Replace gas chlorination system 50
1.5 Fittings for zoning 14
1.6 Extensions to office buildings 80
1.7 3 new transformers 36
1.8 New 100m borehole, pump, control panel, building and all pipework 150
1.9 Rehabilitate old elevated tank at school 20
Total for Water Supply Development 1,130
TOTAL ESTIMATED BASE COST®
Contingencies 20% 226
TOTAL ESTIMATED SUBPROJECT COST 1,356

1.8 Financing Plan

10. The project will be financed by ADB and the national government. ADB loan will finance KR
5467 million while the government will finance KR 602 million which includes government taxes. The
financing plan is shown in Table 1.2.

Table 1.2: KCPWW Financing Plan (KR million)

%
Items Total Total
ADB 90.1 5,467
Disbursement 89.2 5,415
Interest Durin
Construction ? 0.9 52
Government 9.9 602
Equity Contribution 0.9 55
Taxes, Duties and Other 9.0 547
Total Financed 100.0 6,069

Source: Consultant’s estimate

1.9 Executing Agency and Implementation Arrangements

11. MIH will be the Executing Agency, and the existing project management unit (PMU) based in
the Department of Potable Water Supply (DPWS) will be expanded to execute and manage the
Project on behalf of MIH with the consulting service to be provided by the project implementation
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assistance consultants (PIAC). The Project implementing units (PIUs) are expected to be organized
by the nine (9) implementation agencies (lAs) of the provincial waterworks. The nine (9) PIUs will be
responsible for day-to-day coordination and supervision of subproject implementation in these
provincial towns.

110 Implementation Period

12. The proposed Project is scheduled for implementation over five years from 2014 to 2018. The
final design is proposed for a one year period between mid-2014 and mid-2015. Following this, a two
year construction period would have the works commissioned in August 2017. A proposed
Implementation schedule is included in Appendix A.

1.11 Procurement

13. The procurement shall be carried out under International Competetive Bidding (NCB) as three
packages; one package Stung Treng; one package Siem Reap; and the remaining 7 subprojects as
one package. The full Procurement Plan is contained in the Supplementary Appendices of the main
PPTA report.

112 Consulting Services

14. The project implementation assistance consultants (PIAC) on the design and engineering
review, tendering assistance, and construction management are provided under Bank financing will
be selected in advance and engaged in accordance with the ADB’s Guidelines on the Use of
Consultants. An individual consultant will be engaged to prepare the PIAC terms of reference and to
assist the EA on the preparation of the Request for Proposal. The PIAC consulting services will be
signed once the loan becomes effective to provide under a single consulting package, by an
association of international and domestic consulting firms. The lead consulting firm will provide the
services of the Team Leader who will be responsible for managing the overall consulting services
during the project implementation.

1.13 Economic and Financial Analyses

15. Economic and Financial analyses for Kampong Cham are contained in Section 7, and in full in
Appendix H.

1.14 Tariff and Affordability

16. KCPWW existing lifeline consumption is 10 m3. It is recommended that this be reduced1 to 7
m3 by 2015. The proposed tariff increase for the first 7 m3 consumption was made higher to
approximate the actual O&M cost which is about KR900 per m3 in 2012. Assuming a 100% loan, debt
service is only KR132 per m3 water sold. Proposed tariff increases, therefore, for 0% loan, 50% and
100% loan scenario is the same (Table 1.3). The proposed tariff for government and commercial
customers were made higher such that subsidy from these two type of customers are extended to the
household customers especially the poor.

' For basic water needs, estimated consumption is 45 to 50 liters per capita per day. This translates to a consumption
of about 7 m3 per month for a household of 4 to 5 persons.
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Table 1.3: KCPWW Proposed Tariff Rate - 0%, 50% or 100% Loan

Category 2015 2018 2021 2023
Household, 0 - 7 m3 750 950 1,100 1,200

above 7 m3 1,200 1,300 1,400 1,600
Government 1,500 1,650 1,750 1,750
Commercial 1,250 1,750 2,000 2,000
Tariff Increase (average) 34% 27% 16% 9%

Source: Consultant’s estimate

1.15 Subproject Benefits and Beneficiaries

17. At the end of year 2023, KCPWW is projected to have a total of 8,813 water service
connections, an increase of 2,382 from the 2014 projected level. In terms of served population, the
investments will directly benefit an additional 11,352 persons within the service area (Table 1.4).

Table 1.4: KCPWW Projected Service Connection
Item 2014 2015 2020 2023

Service area population 63,929 63,961 64,121 64,217

Population served 29,918 30,692 41,270 41,270
% Served 47% 48% 64% 64%
Number of connection 6,431 6,602 8,753 8,813

1.16 Land Acquisition and Compensation

18. The overall project has Involuntary Resettlement Categorisation B. There are two areas of
land to be acquired in Stoung (225m2) and Svay Rieng (9m2). The Resettlement Due Diligence report
for Kampong Cham is contained in Appendix K.

1.17 Environmental Impacts

19. An Initial Environmental Examination (IEE) was carried out for Kampong Cham, and is
contained in Appendix J. The subproject is classified as Category B. The overall conclusion is that
providing the mitigation, compensation and enhancement measures are implemented in full, there
should be no significant negative environmental impact as a result of location, planning, design,
construction and operation of the project. There are benefits stemming from recommended mitigation
and enhancement measures, and major improvements in quality of life and individual and public
health once the project is in operation.

1.18 Indigenous Peoples

20. The Indigenous Peoples Impact sceening checklist has been completed and is contained in
Appendix F. While there are ethnic minorities, like the Chinese, Lao and Viethamese, they have
already integrated in the mainstream society that will benefit from safe and potable water. There are
no expected negative effects on ethnic groups.
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2. PROJECT RATIONALE, IMPACT AND OUTCOME

2.1 Rationale

21. During 2011, through the ADB’s Water Operators’ Partnerships Program, ADB was able to re-
engage in the urban water supply sector with MIH. In January 2012, MIH signed a twinning
agreement with the PPWSA, which is currently providing support to four provincial waterworks been
included in the Project through direct peer-to-peer knowledge transfer. In February 2012, the Ministry
of Economy and Finance (MEF) requested ADB to consider financing the Project in accordance with
the strategy of Cambodia’s Public Debt Management, to ensure sustainable economic growth.
Consequently ADB’s Country Operations Business Plan 2010-2013 includes an Asian Development
Fund loan for the Project for approval in 2014. The project supports the ADB’s annual sector review,
country partnership strategy, and the water operational plan 2011-2020

22. The UWSP will assist the government to address the three core constraints identified in the
ADB Country Partnership Strategy (2011-2013): (i) insufficient funds to expand coverage and improve
services; (ii) weak sector planning and implementation capacity of responsible authorities at the
central and sub-national levels; and (iii) inadequate (or sometimes weak) institutional and legal
framework.

211 Background

23. The proposed Project “Urban Water Supply Project “ (UWSP) will provide necessary facility
improvements to the six provincial towns previously funded by ADB and to three provincial towns that
have been funded by other bilateral or multilateral agencies, and expand public access to sustainable
and safe water supply services for the urban population in Cambodia. In addition, the Project will
address institutional weaknesses through the development of improved institutional structures, a
regulatory framework, and appropriate capacity development.

24, This UWSP is in line with (i) Cambodian National Strategic Development Plan (2009-2013)
and (i) action plan of Ministry of Industry and Handicraft (MIH) to facilitate private sector partnerships,
strengthening the management of public owned waterworks, and integration urban water supply with
urban environmental management. The proportion of the urban population in the project area with
access to safe water will be increased to 85% by 2018 and 90% by 2025 as targeted by MIH. In
addition, a potential target date for 100% coverage could be assumed as 2030.

2.1.2 Project Outline

25. The feasibility studies include: (i) needs assessment, supply and demand analysis, (ii)
selection of technology, equipment, and facilities for the identified subprojects considering least cost
and life cycle approach and the capacities of the local authorities to manage, operate, and maintain;
(iii) assessment of economic and financial viability and sustainability for each of the subprojects; (iv)
assessment of policy and legal capacity, including other institutional issues and mechanisms related
to the financial management, procurement, and anticorruption; (v) poverty, social, and gender
analysis and preparation of a poverty and social strategy, a gender action plan, stakeholder
communication survey (SCS), and a Community Participation Plan (CPP), where required; and (vi)
review of impacts on environment, involuntary resettlement, and indigenous peoples.

2.2 Project Impact and Outcome

26. The impact of the proposed Project will be expanded access to sustainable and safe water
supply services for the urban population in Cambodia and better functioning water treatment plants
providing higher quality water. MIH targets are to increase the proportion of the urban population in
the project area with access to safe water to 85% by 2018 and 90% by 2025, and the project will
assist these aims. The outcome of the project will be improved water supply infrastructure and service
provisions in selected provincial waterworks.
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3. Profile of Kampong Cham Area

31 Town Location and Profile

27. Kampong Cham city is the capital of Kampong Cham Province and is on National Road 6
approximately 125km from Phnom Penh, about half way between Phnom Penh and Kratie. Kampong
Cham is the third largest city in Cambodia after Phnom Penh and Battambang, but is the most
populous Province.

28. Rubber is the primary industry in the Province
3.2 Natural Features

3.21 Topography

29. Kampong Cham is a flat area on the Mekong flood plain close to the centre of Cambodia.
There are no hills in the area.

3.2.2 Climate

30. The climate, in common with other non-coastal areas of Cambodia, is hot all year with a
distinct rain season May — October and a drier season November — February.

3.2.3 Surface water

31. There is only one surface water source in Kampong Cham, the Mekong river. This is currently
used by some private households but not by the Provincial Waterworks. JICA have a current proposal
to build a conventional water treatment plant using the Mekong as the raw water source, to serve the
higher areas of the town to the north and east.

3.2.4 Groundwater

32. The existing water supply system uses groundwater from two older dug wells and one
borehole normally used as a supplement in the dry season. Water quality is monitored regularly and is
good, with close to neutral pH, and very low colour and turbidity.

3.3 Socio-Economic Conditions

33. The full Socio-economic report is contained in Appendix D. A summary of key indicators is
provided below.

3.3.1 Population and Household Characteristics

34. The populations provided below are for the service area within Kampong Cham
Table 3.1: Kampong Cham Population Characteristics

No Core 2012 No. Persons/
Sangkhat/Commune Pop’n. HH HH
1 Sangkat Boeng Kok 8,707 1,797 4.8
2 Sangkat Kompong Cham 7,172 1,261 5.7
3 Sangkat Vielvong 15,752 3,117 5.1
4 Sangkat Sombuormeas 14,977 2,532 5.9
5 Koh Roka Commune 6,106 1,490 4.1
6 Ampil Commune 11,151 2,678 4.2

63,865 12,875
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3.3.2 Ethnicity

35. The breakdown by ethnic group is given in Table 3.2 below;
Table 3.2: Core village population by ethnic group
2008 2009 2010
No. Minority
Families People Families People Families People

1 Cham? 487 2,207 458 2,355 455 2,327

2 Vietnamese 79 312 75 320 68 296

3 Laos 0 0 0 0 0 0
Note:Number of indigenous and minority population are additional data, so some commune/sangkat may not be recorded.
3.3.3 Population Growth and Migration
36. Population growth from the 2008 National Survey3 shows an average national urban growth

rate of 2.21%. For the purposes of this study we have used growth rates for individual towns, provided
by each Provincial Waterworks4. For Kampong Cham this is low at 0.05% showing that there is
migration out of Kampong Cham probably for work in the nearby capital.

3.3.4 Education
Table 3.3: Education level by household

Service and Non-service areas
Education Level
n Percentage (%)
No Education 14 14.7
Primary School 31 32.6
Secondary School 36 37.9
High School 10 10.5
Bachelor Degree and above 4 4.2
Total 95 100
Source: Socio-economic survey, July 2013
3.3.5 Health and Hygiene Conditions
37. Survey data on health status relating to waterborne diseases show that 8.9% of people were

afflicted by water-related diseases (4HHSs), while 91.1% (41HHSs) reported that they have not suffered
from water-related diseases during the previous 12 months. Approximately 8.9% reported having had
a health problem in the five days prior to the survey. The most commonly reported health problems for
household members are gastroenteritis and typhoid fever.

3.3.6 Land and House Tenure

38. 97.8% of all houses are owner-occupied, with 1.1% renting and another 1.1% doing neither.
The range of average house sizes in the target area are; up to 25m2 (18.9%), 26-50m2 (55.8%), 51-

Zor Khmer Islamic
% General Population Census 2008 National Report, August 2009

* Data collected by head of each commune
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100m2 (21.1%) and over 100m2 (4.2%). The percentage of houses connected to power supply is
98.9% for the project area, while 1.1% of households use kerosene lamp for lighting.

3.3.7 Occupations and Livelihoods
39. Main occupations are provided in Table 3.4.

Table 3.4: Main Occupation of the HH head in the project area

Service and Non-service areas
No. Main income sources of HH head
# of respondent Percentage
1 Government employee 15 15.8
2 | NGOs/IOs staff 1 1.05
3 | Worker at private companies/Factories 4 4.2
4 | Small-scale business owner 28 295
5 | Motor taxi driver 4 4.2
6 | Transportation service provider 4 4.2
7 | Construction worker 7 7.4
8 | Seft-employed 1 1.05
9 | Farming/Agriculture 19 20
10 | Other 12 12.6
Total 95 100

Source: Socio-economic survey, July 2013

3.3.8 Income and Poverty Levels

40. The average annual household income is 12,607,500 Riels ($3,152) for those households
connected to the water supply system, but for households not connected, the average annual income
is lower at 11,772,000 Riels ($2,943).

315. Approximately 1.1% of the population were found to be living in poverty as shown in Table
Table 3.5: Status of wealth ranking in Kampong Cham City

Wealth Ranking n %

Extremely poor 1 1.1

Poor 52 54.7

Average 31 32.6

Wealthy 1" 11.6

Total 95 100.0

Source: Socio-economic survey, July 2013
3.4 Existing Water Supply and Sanitation

3.41 Water Supply

42. The existing water supply system was originally commissioned in 1942, with the existing two
hand dug wells as the source. The system was damaged during the war period in the 1970’s, but the
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pipeline network has largely been rehabilitated since, with 14.5km of new pipe installed under a
UNHABITAT project5 in 2010-12 and a further 38.5km of small diameter pipe installed by the
Provincial Waterworks. The total network has 81km of pipe.

43. Well water is chlorinated and pumped directly into supply, but if demand is low water can flow
back to the 500m3 elevated tank. The intention was always to pump to the tank, but as the water
pressure at the ends of the system is low, direct pumping provides some additional pressure over the
static head from the tank.

44, The existing two dug wells are approximately 15m deep, and the depth of water in these wells
can reduce to as little as 88cm in the dry season6. The IA initially requested that these be deepened
to 20m. Following an inspection of the wells, it is clear that the structure would need to be
strengthened prior to deepening the wells. Well #2 has eroded horizontally at the base of the well,
forming a “cave” extending several meters out from the well wall. As part of any implementation
works, a structural analysis of these 2 wells would need to be undertaken.

45, The wells are currently served by one 6-stage vertical turbine pump in each7, with electric
motors8 at the top of each well and pump at the base with a long rotary shaft between them. This
shaft vibrates and in the past has been damaged. These pumps were installed under the 2006 ADB
Provincial Towns Improvement Project. The 2 pumps produced 2,205,000m3 in 2012. The third,
supplementary source is a 40m deep borehole with 100mm diameter casing drilled in 1970. A new
submersible pump was installed in 2006 with 7.5kW motor, with capacity of 40m3/hr.

46. Both wells have a pair of parallel I-beams approximately 4m below the surface, originally used
for well access when they were shallower in the past. Additionally there is another lower capacity
pump in each well with riser pipe, previously used during the dry season. These are the original
pumps installed prior to the 2006 project9. The design capacity of the WTP is 5,760m3/day.

47. The access ladders in both wells are unsafe and would need replacements. There is an air
blower and duct in each well for ventilation prior to access for maintenance. Currently a lamp is
lowered into the well when needed. Permanent halogen lighting inside the wells would improve
conditions.

48. Considering the difficulties in safely deepening and rehabilitating these dug wells, new
boreholes would likely be cheaper and easier to install, leaving the wells as they are for the Water
Authority to use if ever required. This was discussed with the Water Authority and MIH and was
agreed as the appropriate course of action.

49. Non-revenue water was measured at 56% in 1998 but has since been reduced to 11.8% in
201210, mainly through pipe replacements. This is thought to be all physical leakage as there are no
illegal connections or non-payment of bills reported in Kampong Cham.

50. The Water Authority has reported only 80% utilisation of the WTP capacity. These figures can
be misleading. This percentage was based on the average 2012 annual production and an assumed
WTP capacity of 7,600m3/day. In reality the WTP design capacity is 5,760m3/day, the higher figure
being what the KCWA put through the WTP with both duty and standby pumps running. Running the
WTP at this higher flowrate, exceeding the design capacity, reduces water quality and is not

® The Mekong Region Water & Sanitation Initiative
® Water Authority presentation 24/4/2013. Peak wet season well depth is 7.36m

7 Pentair Aurora Vertical turbine-1500, size 11EH-6 stage, 1475rpm, 75HP, nom. capacity 241m3/hr, nom. head 57m,
Www.aurorapump.com

8 US Electrical Motors (Emerson) Lower end BRG 7314-BEP, Upper end BRG 6213-JC3, 75HP, 50Hz, 1480RPM
® Model unknown

'° This is a Water Authority estimate. No comprehensive NRW study or top-down water balance has been carried out.
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adviseable. Secondly, the average annual production is estimated from pump running hours, as there

are no working bulk meters at the WTP.

51. It is clear from observation at the WTP that the flowrate is indeed exceeding the design

capacity of 5,760m3/hr. The reasons for this are;

e If the recorded annual average flowrate for 2012 is used along with the design WTP capacity,
the plant is running at an average of (2,205,586/365)/5,760 = 105% of capacity. The peaks

during dry season are much higher.

e From observation the elevated tank never gets filled. The well pumps are pumping directly
into supply with no excess water available for filling storage. This shows that the full 240m®/hr
(5,760m3/day) is being consumed by customers and NRW.

Table 3-6: Main Sources of Household Water

Water Sources are used for drinking by HHs

Dry season

Wet season

Both wet-dry
seasons

n %

n

%

n %

. Piped (town) water connected to a point inside house

5 5.3

n
n

1" 11.6

(
. Piped (town) water connected to a point outside house
. Piped (private) water connected to a point inside house

25 26.3

. Piped (private) water connected to a point outside house

37 38.9

ol Q| O T| o

. Owned protected well, (fully covered)

1 1.1

f. Shared protected well, (fully covered)

g. Owned un-protected well (open and dug well)

1 1.1

h. Shared un-protected well

i. Owned piped supply

1 1.1

j- Shared piped supply

k. River

|. Bottled water

m. Lake/reservoir/irrigation canal

n. Rainwater

10

10.5

Source: Socio-economic survey, July 2013

3.4.2 On-Site Sanitation

52. From survey results only 13% of households do not have a latrine of some kind.

53. Figure 3.1 shows the type of sanitation facilities in use.
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Figure 3.1: Sanitation facilities by type

Type of toilets facility in existing service
area

M Pit latrine
W Pour-flush latrine

Closet latrine

Source: Socio-economic survey, July 2013

4, POPULATION GROWTH AND WATER DEMAND FORECASTS

41 General

54. Kampong Cham is the capital city of the Province and acts as a market for the surrounding
area.
55. At present, there is no agro-processing or industrial development in Kampong Cham

consuming water or which could affect water quality, and nothing planned. There is no mine in the
region.

4.2 Population Projections

56. The population projections11 to 2030 are set out in Table 4.1. Within the core villages, total
population is forecast to increase from about 63,865 in 2012 to about 64,442 in 2030.

Table 4.1: Population Projections for Kampong Cham’s Core Villages

Year 2012 Growth Foreca§t Foreca_st Foreca:st Foreca_st
Population Rate % Population Population Population Population
2014 2020 2025 2030
63,865 0.05 63,929 64,121 64,281 64,442
4.3 Water Demand Forecasts
4.3.1 General Approach
57. Whilst the scope of proposed works under this project does not include increasing the

capacity of the Kampong Cham water supply system, demand forecasts have been produced to
illustrate the shortfall of available treated water into the near future. Water demand forecasts for the
Kampong Cham subproject were prepared by making separate projections of each component of
demand, including:

e Demand for domestic use (based on per capita consumption, coverage targets and
population projections);

e Demand for industry (based on a % of domestic use, and specific allowances for large
industries);

2012 populations and growth rate provided by the Provincial Waterworks
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e Demand for services (based on a % of domestic use, and specific allowances for large
services areas);

e Physical losses as a % of total demand, excluding the demand of large industrial zones.
e  Production losses in treatment plant (based % of total demands).

4.3.2 Domestic Consumption

58. Water demand and consumption data for other provincial and district towns in Cambodia
show that domestic consumption accounts for about 90% of total demand. Per capita consumption
figures for urban water supply systems in Cambodia can vary widely, particularly with strong reliance
on rainwater collection during the wet season. Experience in other towns in Cambodia indicates that
piped connections directly to the house will usually increase water consumption over time. The
Feasibility Study has adopted a per capita consumption figure of 120 Ipcd, plus 10% for non-domestic
use which includes demand from industry and services, 15% for physical losses (leakage), and
50m3/day for backwashing filters in the WTP.

4.3.3 Water Demand Forecasts

59. Table 4-2 summarizes the demand forecasts for the Kampong Cham subproject. By 2030, the
average daily water demand for the areas listed in Table 3.1 is expected to be 12,850m3/day,
comprising 72% domestic consumption, with the remaining 28% being for institutions, public use,
services, handicraft and small industries, and allowances for physical losses and backwashing the
filters.
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Table 4.2: Water Demand Forecasts for Kampong Cham Subproject

4.3.4 Future Demand Requirements

60. The table shows that the existing water treatment plant from 2006, at 5,760m3/day, is already
insufficient to meet demand with 2014 demand projected at 12,760m3/day. This subproject is not
intended to address future demands, but to rehabilitate the current existing WTP assets, improve
water quality and improve security of supply.

61. The proposed JICA funded treatment plant will need to make up this shortfall in demand,
requiring a capacity of 7,090m3/day to meet water requirements to 2030.
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5. SUBPROJECT DESCRIPTION

51 Introduction

62. The proposed works are designed to improve operational improvements, increased water
quality and security of supply. This improved water supply scheme is not designed to increase
capacity of supply as this will be addressed under a separate proposed project funded by JICA.

5.2 Output 1: Water Supply Development

63. Expected outputs of the overall Project include: (i) water treatment plants provided or
improved in eight towns; (ii) water distribution systems improved and coverage increased in six
towns; (iii) existing pumping stations rehabilitated in five towns; and (iv) institutional capacity of
MIH and regulatory system strengthened, under a piggy-backed technical assistance.

5.2.1 Preliminary Designs

64. The proposed water supply scheme design improvements are based on limited
topographical, hydrological and water quality data, and are preliminary.

5.2.2 Description of Proposed Water Supply System

65. The Kampong Cham subproject aims to improve the provision of safe, affordable, reliable
piped water supply to individual household connections to communities within the six core
sangkats/communes having Y2012 population of about 63,865. The works proposed under the

PPTA are summarised in Table 5.1 below;

Kampong Cham

Full FS

Table 5.1: Proposed new infrastructure for Kampong Cham

A- Drill 2 new boreholes to replace wells 1 and 2, with new
submersible pumps (capacities to be refined but no more
than capacity of system). This includes casing, screen, pump
testing, pump controls, building & power connection.

B - Add 3 lengths of 110mm diameter pipe (1,420m, 1,000m,
885m) and one length of 300mm diameter of 1,660m to run in
parallel with existing pipe

C - Add 5 lengths of 110mm diameter pipe (2,000m, 1,200m,
1,500m, 350m, 340m) and 5 lengths of 63mm pipe (900m,
850m, 380m, 500m, 1090m) for extensions to current system.

D- Replace current gas chlorination system

E- Gate valves and bulk meters for 5 zones -sizes required
are 1x315mm dia, 2x200mm dia, 1x150mm dia, 1x100mm dia.

F - Secand floors for existing office and laboratory buildings

G - New transformers (3)

H - New 100m deep borehole for higher end of town with
submersible pump, wellhead, controls, pump building, power
supply, fencing, rising main to existing elevated reservoir

| - Rehabilitate existing elevated reservoir and provide
connection into netwark

5.2.2.1

Pump replacement

66. The current raw water pumps were commissioned in 2006 and cause problems with the
long shaft between motor (at the surface) and the pump approximately 15m below. There are two

options;
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Option 1

67. It is proposed to replace them with submersible pumps mounted on an auto-coupling with
guide rails for easy removal from the well. As the WTP capacity is not being increased, new
pumps will be sized to match current WTP capacity. A second WTP is being planned under a
current JICA project to increase supply into the distribution network.

Option 2

68. Take the wells and existing vertical turbine pumps out of service and replace them with 2
new deep boreholes and submersible pumps close to the current well sites. New submersible
pumps and boreholes will need controls, power supply, casing and screen, pump testing and a
building.

69. For both the options, the proposed new raw water pumps will both pump to the elevated
tank, not directly into supply as at present. A new dedicated rising main will be required for Well
#2. Well #1 is inside the WTP compound and an existing rising main can be used.

70. New submersible pumps, whether centrifugal type for Option 1 or multi-stage borehole
pumps for Option2, will be far more efficient than the current pumps, which are losing much
energy through vibration and heat generation. The energy used per household per cubic meter of
water received will be reduced.

71. Option 2 is proposed on the grounds that the existing wells are unsafe to work in. Nothing
is known of their structural strength, and further digging to deepen them could lead to collapse.
At least one eroded cave out from the base of one well has been identified and there may be
more faults. The wells have never been pumped dry and it is likely that any deepening of them
would need to be done in wet or submerged conditions unless a very large dewatering pump as
used, and there would then be the issue of where to discharge this water.

72. In addition to safety factors and the difficult working environment down the wells, the
works required in dewatering, strengthening with custom made prefabricated reinforced concrete
rings or slabs and excavating by hand would very likely be far more expensive than drilling new
boreholes, where the aquifer level and drilling costs are known. A least cost analysis has been
carried out and is contained in Appendix O.

73. Friction loss calculations and the pump duty curve are in Appendix L.
5.2.2.2 Abandonment of well structures
74. The current well structures are around 70 years old and have been deepened over that

time. The walls are reinforced with brick or masonary down to a depth of around 10-12m and are
bare earth after that. Well #2 has a horizontal cave extending out from its base, caused by long
term erosion and pumping out of silt from the well. Instead of undertaking an expensive structural
assessment and strengthening works prior to deepening the wells it is proposed to abandon
them and replace them with new boreholes as described above. The IA has expressed a wish to
retain the dug wells and pumps in case of the failure of proposed submersible pumps. However,
it is recommended that electrical transformers will be selected to allow running of the proposed
borehole pump and the existing smaller 7.5kW borehole pump (plus general site power)
simultaneously, and not the older well pump at the same time.

5.2.2.3 Pipe to improve hydraulics of existing network

75. There are six lengths of pipe to be added to the reticulation in parallel to existing pipe
with the intention of improving pressure. The scope originally included 3 lengths of DN110mm
and one length of DN300mm, but two further lengths of DN63mm have been added at the
request of the IA. These areas currently have a demand that exceeds supply and the existing
small diameter pipes are reported as one reason for this. The required pipe lengths and sizes are
given in Table 5.2 below
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Table 5.2: Proposed parallel pipelines

Pipe size (mm) Length (m)

DN110 1420

DN110 1000

DN110 885

Subtotal 110mm 3305

DN300 1660

76. The locations of these proposed pipelines are shown in Appendix M.
5.2.2.4 Extensions to Distribution network

77. There are eight lengths of pipe proposed to be used to extend the system. The Water
Authority will connect new customers themselves, outside of this proposed project. These pipe
lengths and sizes are summarized in Table 5.3 below.

Table 5-3: Proposed pipeline extensions.

Pipe size (mm) Length (m)
DN110 2000
DN110 1200
DN110 1500
DN110 350

DN110 340
Subtotal DN110mm 5390

DN63 900

DN63 850

DN63 380

DN63 500

DN63 1090
Subtotal DN63m 3720

78. The locations of these proposed pipelines are shown in Appendix M.
5.2.2.5 Replacement of Gas Chlorination system

79. The current gas chlorination system installed under the 2006 ADB project is a high
quality European brand, but has failed both at Kampong Cham and the other 5 towns under this
previous project. This may be due to poor installation or lack of locally available spares. Repairs
have been made with locally available materials rather than proprietary parts which is dangerous
when used with pressurized chlorine gas. Some design faults identified with the brand currently
installed have been identified, being;
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e The pressure gauges appear to have no diaphragm and no oil filled chamber to separate
the chlorinated water from the meter workings. This has caused corrosion in all 6 towns.

e The existing set-up has hoses and pipes connecting the one tonne chlorine cylinders to a
regulator. Leaks in this hose and pipe arrangement causes high pressure chlorine leaks.
A better design is to have a vacuum regulator directly connected to the cylinder. If pipe
downstream of the vacuum regulator leaks, the vacuum is broken and the regulator
closed, sealing the valve and preventing leaks.

e The existing system does not have a heater on the cylinder outlet. This serves to ensure
that the liquid chlorine in the cylinder turns to gas before it leaves the cylinder valve.
During transportation of the cylinder to the site, the liquid chlorine is disturbed and often
fills the fixed internal outlet tube. If not heated and vapourised this liquid chlorine can
damage equipment downstream.

80. A gas scrubber system should be provided with the gaseous chlorination system as a
safety measure. This is lacking at Kampong Cham presently. The scrubber removes the chlorine
from the air in the event of a serious leak in the system.

81. It is recommended to replace the entire chlorination system with a brand that is available
locally or at least regionally, with after sales service and easy access to spare parts. For the
purpose of this Feasibility Study, the same manufacturer as used at PPWSA has been selected
and invited to provide a proposal and budget price. This is contained in Appendix B.

5.2.2.6 Valves and Meters for Zoning

82. The |A wishes to set up several DMA’s12 close to the river bridge. The gate valves and
meters required for this are listed in Table 5.4 below.

Table 5-4: Fittings for establishment of DMA'’s.

Size (mm) Gate valve Qty Bulk meter Qty

100 1

150 2 1

200 1

250 2 1

300 1

400 1

5.2.2.7 Extensions to existing office building

83. The IA has provided plans and a cost estimate for the proposed extensions to the current

office building and adjacent laboratory. The proposal is to build new walls to join the existing two
adjacent buildings into one, and build a second floor with new roof. The current office is small
and has no separate meeting room, or working space other than the Director’s office. The plans
and cost estimate are provided in Appendix B.

5.2.2.8 Provision of new transformer

84. Currently the two main wells and smaller borehole are running on 2 separate generators
all the time — there is no mains connection. The subproject proposes to supply and install three

"2 District metering areas
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transformers, one at each of the two existing sites and a third at the proposed third site (ltem I in
Table 5.2 above). The transformer at Well site #1 will be sized to supply the proposed deep
borehole and the current 40 borehole. The transformer at Well site #2 will be sized to supply the
proposed new deep borehole only. The two existing dug wells with vertical turbine pumps will not
be required to run at the same time as the proposed new borehole pumps.

5.2.2.9 New borehole pumping facility

85. A third borehole and pumpstation has been requested by DPWS/MIH. This is to serve the
higher areas of the town and is intended to deliver to an existing 200m3 elevated water tank that
used to serve a school but has been disused for some time. This elevated tank is from the
colonial time and needs rehabilitating. The pumpstation will include borehole drilling, casing and
screen installation, pump testing of the borehole, well head pipe and fittings, pump building,
Operators office/toilet, rising main to reservoir, and security fencing. The depth of the borehole is
estimated to be 100m deep at this stage, and submersible pump selected and priced based on
this. The borehole depth and pump selection will need to be confirmed during implementation.
Whilst sufficient raw water can be supplied to meet the current WTP design capacity from the
proposed 2 new boreholes described under 5.2.2.1 above, this third borehole has been
requested by DPWS/MIH specifically to supplement treated water supply to the higher end of
town until the proposed JICA surface water WTP is constructed and commissioned.

5.2.2.10 Rehabilitation of existing elevated tank

86. The existing 200m3 elevated reservoir used to serve a school and is currently unused.
The District Governor has suggested that it can be used to serve the north and eastern area of
town that currently suffers from low pressure. It will need an internal inspection and water
tightness test carrying out, and following this may need some rehabilitation. This could be in the
form of application of waterproofing cement additives internally, or additional structural work.

5.3 Consultation Activities during Preparation of Kampong Cham Feasibility Study

87. A series of community visits and consultations occurred during the finalization of the
2013 Feasibility Study to inform district and village authorities about the subproject and gather
information and feedback from local authorities, people living in core villages and other
stakeholders. Consultation activities during the project site visits in 2013 are detailed below:

(i) Initial reconnaissance visit March 2013: Team Leader and National water engineer visited
the site for an initial inspection and discussion with the Provincial Waterworks.

(i) Second engineering site visit 25 April 2013: International and National water engineers
visited Kampong Cham facility, collected data, and finalized scope following Inception
workshop.

(iii) Third engineering meeting 23 May 2013: Director and Deputy visited PPTA office to
finalize details on raw water pumps, office extension and other proposed works.

(iv) Environmental and Resettlement specialist visit: This joint visit was carried out between
June 3™ -11" to collect data to aid the finalization of the IEE and LACP.

(v) Socio-economic specialist visit: a visit for the purpose of carrying out the socio-economic
survey was undertaken on 18-27" June.

5.4 Operation and Maintenance of Project Facilities

5.4.1 Capacity to Operate and Maintain the Proposed Water Supply System

88. The Kampong Cham Provincial Waterworks have many years experience in operating
and maintaining their treatment plant, and have full time staff including an experienced mechanic,
who has kept old pumps running using both genuine parts and parts copied and machined
locally. There is a good understanding of how pumps work and the routine maintenance required.
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89. The proposed new borehole pumps will require far less maintenance than the current
well pumps with their overly long rotating shafts which vibrate badly. In addition there is a service
agent present in capital Phnom Penh should spares or assistance be required.

90. The proposed new gas chlorination equipment is similar to the current equipment, but if
the recommended manufacturer is used, there will be far greater options for professional
servicing and provision of spares as needed. The proposed model is the same as used in Phnom
Penh by PPWSA, and there is an agent in Phnom Penh that can provide servicing. Problems
faced with the current gas chlorination equipment are mainly due to a lack of a regional office to
provide support, spares and technical assistance when required. Whilst the preferred
equipment cannot be specified by manufacturer, for future operation it would be beneficial to the
Water Authority.

5.4.2 Management Arrangements

91. The PIAC will provide Project technical, safeguards, accounting and management
assistance on a daily basis as well as support the PIUs with project implementation

92. At the start of Project implementation, the PMU and PIAC will (i) update the initial
environment examinations and due diligence reports (IEEs and DDRs) and prepare EMPs submit
to MOE for review and approval; (ii) clear potential unexploded ordnance (UXO) remain on site;
and (iii) acquire necessary land before subproject bids are tendered.

5.4.3 Operation and Maintenance Plans

93. The Operation and Maintenance plan for each subproject can be divided into two types,
those with a full conventional WTP and those with chlorinated groundwater being pumped to an
elevated tank and fed into supply. For Kampong Cham, an Outline Operation and Maintenance
Plan reflecting the latter has been developed and is presented in full in Appendix N.

5.5 Lessons learned in Cambodia and the SE Asia region

94. There are several “lessons learned” in both the region and inside the national water
sector that would benefit the 9 project towns under this PPTA;

e As at PPWSA, use of standardized chlorination equipment that has a regional office that
can offer technical support, spares and specialist staff when needed. PPWSA has
selected equipment supplied by Severn Trent Services (STS), and equipment from this
manufacturer has been recommended for the towns requiring replacement chlorination
equipment under this study. STS have a main office in Singapore, but have local
representation in Phnom Penh. However, final selection of equipment of equal or better
specifications will be decided at tendering as specific brands cannot be specified in
Contract documents.

o High density polyethylene pipe (HDPE) is favoured in Cambodia, even for larger
diameters. As most of Cambodia is flat, as are all of the 9 towns under this study, system
pressures are not higher than 60m head. As such, a PN6 rated pipe would be sufficient.
However, experience has shown that for the pipes un to and including 90mm diameter,
which may have domestic connections tapped from them, a PN8 minimum pipe is
required, even for very low pressures. The reason for this is that the tapping saddles
used can deform the thinner pipe wall thicknesses on PN6 pipe, which causes leakage.

e Automated valves linked to a central control panel were designed and installed under the
2006 Provincial Towns project. All of these have failed in the 6 towns where they were
installed. The lesson here is to keep the WTPs simple and keep valves as manually
operated. With the relatively smaller size of these WTPs (mostly under 6,000m®/day),
valve automation is not necessary and inappropriate.
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e Alum and poly dosing lines under the previous Provincial Towns project used long
lengths of uPVC pipe that followed buildings and structures, necessitating several 90
degree bends and causing significant headloss in the delivery pipe. This has caused the
pipes to get blocked by sediment. In addition, the uPVC dosing pipes are exposed to
direct sunlight. UV light will break down uPVC pipe over time. A better solution, as used
in two recent projects in Laos, is to use ABS (acrylonitrile butadiene styrene) pipe, and
select a more direct route for the pipe, minimizing bends and low points.

e For the water sector as a whole, a database of all water projects could be set up, to
include design drawings, calculations, contract documents, demand calculations,
feasibility reports, final design reports and other useful documentation, for each system.
This would serve as an easily accessible online resource library for all Water Authority
staff in the country. It is relatively easy and inexpensive (under US$40,000) to set up and
populate, and solves the common problem of drawings and documents getting lost. Many
of the available hard copy resources for Cambodian water supply systems are either
misplaced, or are reportedly stacked in disorder in a storeroom so dirty that nobody is
willing to enter. Such a database was set up and released in neighbouring Laos in 2012-
13 with assistance from UNHABITAT, and can be viewed at;

http//:laowtp.info

by pressing “login as guest”.

e Several of the project towns under this PPTA have had extensions added to serve areas
that were outside of the original design core area, without considering required design
pressures or treatment plant capacity. This often results in the WTP being operated
above its design capacity, which can reduce water quality, and often has negative effects
on service pressure to other parts of the reticulation network. Typically, to increase
system pressure to serve these unplanned extensions, water is diverted around any
elevated storage tank and pumped directly into the system in order to increase delivery
pressure by a few metres head. This is bad operating practice as it eliminates the storage
facility and increases leakage loss. Any pipeline extensions should be made in a planned
way and carried out simultaneously with WTP capacity upgrades as required.

5.6 Public Private Partnerships (PPP)

95. Options and viability for potential PPP for Kampong Cham subproject was discussed with
the Director of the Department of Potable Water Supply13.

96. In common with all towns in general, the urban water supply systems are seen as best
managed by the government where possible. Installation and commissioning of the elements of
work under this subproject require specialist contractors and involvement of public bodies is
limited.

97. There are some peri-urban areas in Cambodia where whole water supply concessions
have been granted to private companies to construct and manage water supply systems. This is
not strictly PPP, as the private company needs only to acquire a license — there is no partnership
as such. There are both good and bad examples of these private concessions throughout the
country.

' Mr Tan Sokchea
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98. A possible area where a PPP could be utilized in the future is in the supply of bulk treated
water to customers who are either just outside of the WTP service area or are inside the area but
receive low pressure. Private water tankers could be used to fill up with (and pay for) treated
water from the WTP and deliver and sell to customers with their own storage tanks.

5.7 Contract Packaging of Subproject

99. A number of packaging options were examined and discussed between the PPTA team,
MIH and ADB. These options are presented below in Table 5.5.

Table 5.5: Subproject Contract Packaging Options

No. packages

Subproject Towns included

Advantages/disadvantages

Stung Treng

Advantages:

e Small number of packages reduces
tendering and contract management
admin.

e Larger packages makes them more

2 :
Siem Reap plus 7 rehab attractive to international bidders.
towns
e Easier to standardise on equipment.
Disadvantages:
e Limited opportunity for NCB
Advantages:
e Three good sized packages attractive
to ICB bidders
Stung Treng e Small number of packages reduces
3 Siem Reap tendgring and contract management
admin.
7 rehab towns . . .
e Easier to standardise on equipment
Disadvantages:
e Limited opportunity for NCB
Advantages:
Stung Treng e 2 larger and 2 smaller packages, the
: smaller of which could be NCB if an
Siem Reap exception to the $1M limit relaxed
3 southern rehab towns Disadvant .
4 (Svay Rieng, Kampot, Isadvantages:
Sihanoukville) e More tender and contract
4 northern towns (Kampong management admin
ghamt, KSe;mpor;g Thom, e More difficult to standardise on
ursat, stoung equipment with larger number of
packages.
9 9 separate contracts Advantages:
e Each IAis responsibe for their own
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subproject and has direct ownership

e 7 of the 9 subprojects could be let as
NCB

Disadvantages:

e More tender and contract
management admin

e Some activities may not be suitable
for many national contractors due to
lack of specialist experience.

e More difficult to standardise on
equipment with larger number of
packages.

100. During discussions, initially the option of two large contracts, one for Stung Treng and
one for the other 8 towns, was favoured for the simplicity of the bidding process, contract
administration, and the attractiveness of the larger packages to international bidders.

101.  After further discussion, 9 separate contracts was favoured, as greater weight was put on
having the contracts out to tender quickly, and having 7 of them of a size that would permit NCB
would help achieve this. The procedures for approving and tendering NCB are far less time
consuming compared to ICB. Additional benefits would be that each IA would have ownership of
their own subproject, and that national contractors would benefit from both the experience and
the business.

102. A perceived obstacle with having 7 of the subprojects as NCB is the technical nature of
some of the rehabilitation work. Installation and commissioning of gas chlorination equipment,
bladder tanks for surge protection, and proper construction of filter underdrains are all areas
requiring a degree of specialist knowledge and experience. For this reason, coupled with the
simplicity of having a lesser number of contract packages, a compromise of three packages was
selected, being Stung Treng, Siem Reap, and the 7 rehabiliitation subprojects.

103. These 3 packages will all need to be ICB due to their value, but this does not exclude
national contractors from bidding, provided they meet the prequalification requirements.
Additionally, if national contractors have difficulty meeting prequalification requirements, they can
still benefit from these contracts by subcontracting.
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6. SUBPROJECT COSTS AND FINANCING PLAN

6.1 Cost Estimates

104. The subproject cost is estimated at $1.356 million equivalent, including taxes. A summary of
the cost estimates is given in Table 6.1.

Table 6.1 - Subproject Capital Cost

No Description (inc tax)
US$000
1 Water Supply Development
1.1 2 new boreholes including casing, screen, pump testing, pump controls, building & 300
power connection.
1.2 Add parallel pipe to improve hydraulics 280
1.3 Pipeline extensions 200
1.4 Replace gas chlorination system 50
1.5 Fittings for zoning 14
1.6 Extensions to office buildings 80
1.7 3 new transformers 36
1.8 New 100m borehole, pump, control panel, building and all pipework 150
1.9 Rehabilitate old elevated tank at school 20
Total for Water Supply Development 1,130
TOTAL ESTIMATED BASE COST®
Contingencies 20% 226
TOTAL ESTIMATED SUBPROJECT COST 1,356

Source: Consultant’s estimate, 2013.

6.2 Least Cost Analysis

105. For Kampong Cham a least cost analysis was carried out between Options 1 and 2 for
improving the raw water source as described under Section 5.2.2.1:

Option 1: Improve existing dug well structures, deepen wells, add lighting and safe ladders and
replace pumps with submersibles, autocouplings and guiderails.

Option 2: Abandon existing wells, and replace with two boreholes with submersible pumps.

106. It should be noted that Option 2 was favoured not only from a least-cost perspective but also
from the perspective of safety and water source security. The existing wells are structurally unsound
and their collapse could both endanger life and the towns’ water supply.

6.3 Financing Plan

107.  The project will be financed by ADB and the national government. ADB loan will finance KR
5467 million while the government will finance KR 602 million which includes government taxes. The
financing plan is shown in Table 6-2.
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Table 6-2: KCPWW Financing Plan (KR million)

%
Items Total Total
ADB 90.1 5,467
Disbursement 89.2 5,415
Interestl During 09 52
Construction
Government 9.9 602
Equity Contribution 0.9 55
Taxes, Duties and Other 9.0 547
Total Financed 100.0 6,069

Source: Consultant’s estimate
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7. SUBPROJECT FINANCIAL AND ECONOMIC ASSESSMENT

71 Approach and Methodology: Financial Assessment

108. The financial analysis was done in three levels: (i) examination of the historical and current
financial performance; (ii) evaluation of the feasibility of the proposed subproject under CUWSP; and
(iii) evaluation of the financial sustainability taking into account the impact of the proposed subproject
to the future operation of PWWs and WSA.

109. Following the Asian Development Bank (ADB) guidelines14, four basic indicators for the
financial viability of a water supply project have been identified. These are the following:

¢ Financial Internal Rate of Return (FIRR). It is the discount rate at which the revenues and
costs generated by the project are equal to zero. A project is considered financially viable if
the computed FIRR is equal to or higher than the weighted average cost of capital (WACC)
that is used in financing the development of the proposed water supply project.

e Debt Service Coverage Ratio (DSCR). It measures the solvency of the PWWs/WSA and
shows how many times debt service for a given period is covered by operations. DSCR
should at least be 1.3 after project completion.

e Annual cash balance. Projected annual cash balances should be positive all throughout the
projection period.

o Tariff affordability. Household monthly water bill should not be more than 5% of the average
monthly household income of the low income group.
7.1.2 Financing Plan.

110. The project will be financed by ADB and the national government. Part of the ADB and
national government funds will be on-lent to the PWWs/ WSA. Annual debt service was estimated
based on preliminary discussions with MIH and MEF. The on-lending terms for the purpose of this
study are as follow:

o Maturity period of 32 years, including 8 years grace period on principal payment while interest
is capitalized during construction;

e Fixed interest rate' of 1.25% per annum for the first 8 years and 1.75% per annum for the
next 24 years; and

e Foreign exchange risk to be borne by the national government.

7.1.3 Proposed Water Tariff.

111.  Three scenarios were tested in the design of the water tariff based on the amount of loan, as
a percent of project costs, passed on to the 8 PWWs. For Siem Reap WSA, 100% loan was assumed.
For the 8 PWWs, the three scenarios tested were: (1) 0% loan-100% grant; (2) 50% loan-50% grant;
and (3) 100% loan-0% grant.

7.1.4 Other Assumptions
112.  The main assumptions used in the financial projections include:

e Estimates of annual water revenues are based on the total water billed for the year and the
corresponding tariffs for the same year. Connection fees, for non-poor household customers

' ADB, Financial Management and Analysis of Projects (2005).

'S ADB's interest rate to the national government is 1% and 1.5% respectively.
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7.2
113.

are included as other revenues and assumed to be paid by the customers in 24 equal
installments.

The investment cost of the proposed project and the O&M costs are prepared on an annual
basis in August 2013 prices. Increases in costs due to inflation are covered through a
provision for price contingencies both for the investment costs and the O&M costs.

The incremental O&M costs, which is the difference between “with the project” and “without
the project” scenario, were used in the evaluation. O&M costs include: 1) administration; 2)
chemical; 3) power; 4) maintenance of facilities; 5) salaries and wages; and 6) other O&M
items.

Projected O&M costs “without the project” are based on actual O&M costs as presented in the
historical revenue and expense statements. It is assumed that there will be minimal increases
in the service connections as water supply demand approaches the maximum water supply
capacity of the existing system, hence there will be no increases in the number of personnel.
The unit cost of O&M is assumed to increase following the local inflation rate.

Projected O&M costs “with the project’, except maintenance of facilities, are based on
historical unit costs. Maintenance of facilities 