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4.4 Kampong Chhnang Province

4.4.1 Brief Descrition of the Province

The Banteay Meanchey province has an area of 5,521 km? comprised of 8 districts, 69
communes and 568 villages. Based on 2008 Census, urban population was 43,130 (8,294 HH)
and rural population was 429,211 (92,507 HH) . Population growth rate was 1.22 % for the
whole province, 0.33% in urban area and 1.32 % in rural area.

4.4.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project
1) Status of provincial urban water supply
The Provincial capital of Kampong Chhnang is served by public-managed water supply
system. In the southern district, a private-managed water supply system operates. There are
also two private-managed systems developed, but currently not operational. In general, urban
water supply service neither improved nor expanded. Therefore, these systems should be
improved to have more beneficiaries.

W<
A<
A<
O Dé Private in service

Dé Private constructing
/N &~ | Licensed but unavailable
Q| OnlyFss, or willing

< |_Rural pipe water supply

. & |_Rural supply
Q
| 4: Rolea B’ier |
_ | 2: Kampong Tralach |

D?’

Figure 4.4.1 Existing Urban Water Supply Sytem in Kampong Chhnang Province
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Table 4.4.1 Current Status of Urban Water Supply Sytem in Kampong Chhnang Province

Name of Town Ownership Est;l(Jelziisrhe d Population | Connection (2%‘/)55) Resource Congzgtion (;?;q) Notes

1 Kampong Chhnang Pub 1939 9,972 1,119 700 River 1,300
2 Kampong Tralach Pri 2009 N/A 284 20 Well 1,750
3 Baribour Pri Not operated yet (only license)
4 Rolea B’ier Pri Not operated yet (only license)

Note: Blank column means N/A

2) Historical development of urban and public water supply systems

1939 Water service was established in provincial capital under French

regime.

1975 to 1976 Pol Pot group destroyed the water supply system.

1981 to 1982 Vietnam assisted WTP repair, expansion, technical cooperation and
material and equipment procurement. The system is then managed by
public sector but WTP capacity is still insufficient.

1996 to 1992 Through the support of Netherlands, SAWA, NGO and local consultant,
donated 500 thousand US$ to the province of Kampong Chhnang and
Kratie as budget for transmission and distribution pipe installation.
Dilapidated pipes were replaced by PVC pipe.

1997 The WTP was developed to the existing capacity and operation.

1998 DIME requested Social Fund (NGO) budget allocation for water supply
capacity augmentation. Utilizing the budget of 130,000 US$, the
project was completed. Service population has increased from 17 -
18% to 23 - 24% of the urban population.

The WB conducted F/S on three towns located along the national road and their viability were
confirmed. In one of the towns, Kampong Tralach located in south of the province,
private-managed system is now operating. Raw water is obtained from groundwater through
tube well constructed by the WB in 2009. Distribution pipelines were installed in the service
area measuring 6 km west to east and 4 km north to south directions. It was financed by
residents lending from bank. Further expansion is planned through loan from banks.

For the other two towns, tendering of contract was made in 2006 but contractor has not started
the construction work. The water supply projects for both towns were suspended. DIME has
no information whether the contractor got construction license or not.

DIME’s short-term goal is to develop urban water supply system in four areas including the
provincial capital to supply affordable water supply complying with the national potable water

standards.
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3) Support from donor agencies

Though DIME presently has no future plans for development of water supply facilities, it
intends to expand the distribution pipelines and increase WTP capacity to reduce the gap
between water supply and water demand when budget becomes available.

MIME and JICA sent technical team to DIME to examine the possibility of the agency’s
assistance. So far, DIME has not received any assistance.

Requirements of the provincial capital water supply system are as follows:
o Rectification of the problem of water intake pump
o Improvement and incease capacity of the water treatment facilities
e Expansion of distribution network
o Rehabilitation of dilapidated office

(2) Urban water supply system management structure
1) Organization structure of DIME and public water utility

Kampong Chhnang DIME

Director

Deputy Director Deputy Director

Mineral Accounting Water Supply Industry Affaire Metrology .
Resource Office ‘ Office | Office Office Office Energy Office

District Office District Office District Office

Administration
Office

Figure 4.4.2 Organization Chart of DIME in Kampong Chhnang Province

Based on the accomplished guestionnaires, DIME has nine staffs. Five of which are regular
staffs and the remaining four are contractual staff. Salary is paid from the Royal Government.

e Management of private system
One completed system of the three located in the south of the province is under private
contract.

2) Capacity development for staffs

DIME dispatches their staff to the short-term seminar on accounting and water quality
analysis conducted by MIME. Technical capacity is fair. Last year, there was only one
participant because of budgetary problem of MIME.
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The needs on capacity development are as follows:

» Technical Aspect
e General knowledge
e Design criteria and procedure for related facilities from raw water intake to water
treatment
e Distribution pipe installation method
e Operation of mechanical equipment
o  Water quality anlysis
> Managerial Aspect
e  General knowledge
e  Accounting
e  Human resource management
e  Computer operation
e  Supply water tariff adjustment and record keeping

(3) Water supply facilities and management of public system
1) Capacity and operation of intake facility
Water source is withdrawn from surface water of Tonle Sap River. There is a port nearby the
intake point. As many residents are living around the port, river water is contaminated by
domestic wastes.

Intake capacity is 900 m*/day, while the WTP capacity is 700 m*day. The distribution pipe
network can accomodate 850 m*/day.

Raw water is taken from intake tower installed within Tonle Sap River. During rainy season,
water quality is good, but during dry season water becomes troublesome because of increased
dust and domestic wastewater.

2) Capacity and operation of WTP

Primitive rapid coagulation and sedimentation method, a French technology, is employed in
the water supply system. Coagulant is mixed at receiving well utilizing the remaining water
head. No flocculator was observed. After the up-flow rapid sedimentation, the water is
further treated by sand filter.

Clear water is pumped to elevated reservoir and then distributed to the service area by gravity.
Since capacity of the existing pump is insufficient, it should be replaced by higher capacity

pump.
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Cl pipe is used at exposed portion connecting the treatment facility. This pipeline is in
satisfactory condition. PVC with TS connection is used in other pipelines.

There is water supply facility that serves large volume of water to tanker trucks. It is for
festival use.

Water production and consumption is monitored through water meter at the intake and service
connections.

3) Capacity and function of distribution system

According to water service area plan, the existing main piping is trunk water pipe and the total
length of lateral water pipe is too short. Against water intake facility capacity of 900 m*/day
and water supply capacity of 700 m%day, daily maximum water supply amount is 642 m*/day
and hourly maximum water supply amount is 1,920m*/day.

Since intake water amount and supply water amount is monitored by water meter,
abovementioned figure is reliable.

The leakage of the distribution system is about 14%, which is within acceptable level. The
amount of leakage is calculated based on meter reading and leakage information from users.

House connections are tapped to the lateral pipes. A fee is collected for every connection
made.
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Figure 4.4.3 Urban Water Supply System Layout Plan of Kampong Chhnang Province
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4) Water supply O&M status
DIME does not manage water supply projects and entrusted its O&M to water supply
authority.

5) WTP O&M status

The present coagulation process made is not adequate, specifically if turbidity is high.
Further modification is necessary to cope with the demand. For coagulation, crushed alum is
used. Other chemicals are used to improve turbidity reduction, but this is found ineffective.
For disinfection, powder hypochlorite (bleaching agent) is utilized.

6) Water quality and control

The only available water quality data is the results of the survey conducted in 2004. Both raw
water and treated water were analyzed. Ammonia was found in raw water, but not in treated
water. Based on the above survey, turbidity of treated water was 2.7NTU. Also, fishy
smell and bubbles were observed at the receiving well, which suggest raw water
contamination.

The Provincial Department of Water Resource and Methodology is the agency that keeps gage
height data of the source as well as water quality data.

Table 4.4.2 Results of WTP Water Quality Analysis

&g?\g;le{?:g:t Unit Target Raw Water Sedimentation Distribution

Temperature degree -

pH - 7.0 5.2 7.25

Turbidity NTU Sed<10 Dis<1.0 64.7 2.7

Free Chlorine mg/L AF>0.1 Dist=1.0

Total Chlorine mg/L

Conductivity us/cm <1500 149.7 80.4

Color TCU Sed<20 Dis<5

Alkalinity [mg/L] mg/L >10

Water Quality Unit Standard Raw Water Potable Testing Status

Water

Total Dissolved Solids mg/L <800 71 37.8 Testing Lab DPWS
Total Hardness mg/L <250 19 18.8 Daily Record N/A
Total Organic Carbon mg/L Monthly Record N/A
Ammonia (NH3+) mg/L <15 4.64 0.18 3 Monthly Record N/A
Iron (Fe2+) mg/L <03 0.08 0.05 Yearly Record N/A
Manganese(Mn2+) mg/L <0.3 0.0 0.0 Latest test in 2004
Arsenic (As) no/L <50 Coliform Test N/A
Chlorine (Cl-) mg/L <250 Facal Coli Test N/A
Fluorine (F-) mg/L <10 0.14 0.10 Dosing Control OK
Nitrate (NO2-) mg/L <50 2.6 2.8

Note: Blank means N/A
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Considering the presence of ammonia, the degree of organic contamination of the raw water is
relatively high. Ocasionally, nitrogen as nitrate is tested on the raw water. However, this has
to be performed on regular basis.

(4) Water supply status of public system
1) Water supply amount, service ratio and house connection rate

Table 4.4.3 Water Supply Status of Public System

Plan 2006 2007 2008 2009 2010 Future
Total population of urban area 37,144 37,827 38,988 39,220 41,181 45,300
Population in supply area 21,100 21,100 21,100 21,100 21,100 36,200
Service population 8,959 9,391 9,671 9,972 10,472 21,700
Service connection or household 1,119 1,130
Water supply (intake or treat) 1,340 1,400 1,450 1,500 1,600 3,250
Water supply (distribution) 750 856 800 855 930 -

Note: Calculated by 5 to 6 persons/HH, Urban area population in 2008 was 38,988 persons in 5,569 HH, Blank column means N/A

The supply rate of the system is 700m%day, which is nearly the same as the daily maximum
water demand of 642m*day. The hourly maximum water demand, as earlier mentioned is
1,920m%/day. This necessitates provision of reservoir to meet the hourly maximum water
requirement.

2) Water tariff

The existing water tariff is 1,300 R/m°. The water fee is collected by MIME, through its
collectors, on monthly basis.  Billing is still made manual. Current collection efficiency is
almost 100%, which is considerably high. Collection from higher income group is relatively
difficult.

3) Extent of water supply service

Basically, the water service is available 24 hours daily. But there are occasions when water
supply last for only 20 hours. There is an outstanding request from residents to expand the
system as there are considerable potential users beyond the main roads where the distribution
pipelines are installed.
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(5) Financial status of public system
1) Current financial status
Based on the income statement in 2008, 2009 and balance sheet in 2009 on public-managed
water supply project, cost item composition is analyzed. Financial statement was immediately
submitted upon request. Compared with project management, financial management seemed
satisfactory.

Table 4.4.4 Financial Status of DIME in Kampong Chhnang Province

Kampong Chhinung 1,000 Riel
Aasets 361,618
Current Aasets 19,411
Cash 817
Current Receivable 15,566
Materials 3,028
Fixed Assets 342,207
Land 58,654
Buildings net 33,605
Machineries net 246,497
Other Equipments net 3,451
Liabilities & Equity 361,618
Liabilities 193,720
Current Liabilities 193,456
Long term Liabilities 264
Equity 167,898
Capital 529,797
Retained Earnings -361,899

Fixed Assets Ratio 203.8%
Fixed Assets to Fixed Liability Ratio 203.5%
Equity Ratio 46.4%

Suppy per Assets 1,415 Riel/m3
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1,000 Riel
2009 | 2008 | Retio |

Revenue 349,611 312,410 | 100.0%
Water revenue 302,299 266,551 85.3%
Others 47,312 45859 | 14.7%
Expense 332,246 375,635 | 100.0%
Operating Expense 329,222 372,969 99.3%
Electricity Cost 0 0 0.0%
Chemicals 43,320 27,800 7.4%
Fuel 222,265 282,214 75.1%
Spairparts 6,033 6,543 1.7%
Labor & Temp. staff 460 5,451 1.5%
Salary & Allowance 5,871 12,473 3.3%
Depreciation 32,655 33,915 9.0%
Others 18,618 4,573 1.2%
Operating Expense - 3,024 | 2,666 0.7%
Administrative & Tax 3,024 2,666 0.7%
Net income 17,365 -63,225 | -16.8%

Amout of Water Supply 700 ma3/day

Unit price of Water Supply 1,223 Riel/m3

Energy Cost per Water 1,213 Riel/m3

Material Cost per Water 26 Riel/m3

Labor Cost per Water 70 Riel/m3

2) Potentials for sustainable management by water charge income
Income from water sales accounts for 85.3% of the total income, which is fair. However,
there was an instance that negative income was incurred.

3) Composition of Expenditures
The major disbursements or outflows of public-manage water system consist of fuels (may
include electricity), chemical cost and depreciation.

4) Financial capacity
The financial capacity of rural water system is weak due to annual operation loss attributed to
substantial reduction of equity capital and net worth of the water system.

Although the equity capital ratio is within reasonable range of 46%, the long-term liability
ratio is quite high at 203% due to heavy debt.

5) Fund investment effects

Considering the annual investment amount and the annual volume of water supplied, the unit
investment was only 1,415 Riel/m®. This is quite low and it shows that no substantial
investment has been made for several years. Additional budget allocation is necessary for
the water system.
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(6) Relevant facilties
1) Private system (Trakach district)

e Outline of the system
The “Water Supply and Sanitation for Urban Area in Trakach District” project serves
284 HH out of the total 1,800 HH. In 2009, water treatment facilities were constructed
through a loan. Water tariff was set at 1,750 R/m>. The personnel overseeing the system
need capacity development on financial management and technical aspect of operation.

e \Water supply facilities
Groundwater is the primary source of supply. It is pumped from deep well and
directly distributed to the consumers. In 2009, the WB constructed a well with depth of
93 m. However, no distribution pipes were installed. To utilize the well, distribution
pipes have to be installed to the school which was originally planned along the roads, 2
km north, 4 km south and 4 km west reckoning from the well. Construction of elevated
tank is now on-going and scheduled to be completed in June 2010.

e Operational status
No water quality data is available.

4.4.3 Rural Water Supply

(1) Current Condition of Rural Water Supply
1) Water Sources
The water sources used in this province consist of “unprotected dug wells” (35.8%),
“tube/pipe wells” (32.1%) and “spring, river etc.” (19.8%). Access rate to improved water is
40.2%. About 30.4% of households in this province depend on remote water sources.

1.6%
1. M Piped water
19.8% B Tube/Pipe Wells
32.1% @ Protected Dug Wells
O Rain

O Unprotected Dug Wells
O Spring, River etc.
O Bought

\ 6.0% @ Others
35.8% 0.5%

Figure 4.4.4 Type of Water Sources (Kampong Chhnang Province)

2) Condition of Water Supply Facilities

The functional ratio of all the water supply facilities in this province is 57.3% for the whole
year and a mere 26.7% during rainy season. This is based on the results of monitoring made
by PDRD. Water level and water quality data shows that most of the well sources have
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varying period of operation, i.e. a function of season change.

Table 4.4.5 Monitoring Results by PDRD (Kampong Chhnang Province)

Items f:::(i)litci):s Ratio
Pumps or mixed wells 19,958
Usable year-round 13,415 67.2%
Usable only rainy season 3,730/ 18.7%
Broken (not function) 2,813 14.1%
Open wells 18,097
Usable year-round 8,537 47.2%
Usable only rainy season 6,400, 35.4%
Broken (not function) 3,160 17.5%
Water ponds 379
Usable year-round 59 15.6%
Usable only rainy season 135/ 35.6%
Broken (not function) 185| 48.8%
Total 38,434
Usable year-round 22,011 57.3%
Usable only rainy season 10,265| 26.7%
Broken (not function) 6,158 16.0%

Source: PDRD in Kampong Chhnang (2008)
3) Hand pumps
Afridev hand pumps are used in areas where groundwater level is deep. On the orher hand,
VN6 pumps are utilized in areas where groundwater occurs at shallow depth. Spare parts for
Afridev hand pumps are not readily available in the province. If WSUG needs spare parts
for Afidev hand pumps, it has to order from the PDRD. The spare parts are procured in
Phnom Penh.

4) Water Quality of Groundwater
The result of water quality analyis made by the Arsenic Center shows that 10.4% of the 662
groundwater samples collected and analyzed were detected for arsenic at concentration level
of more than 10ppb but not more than 50ppb. Hence, this province was identified as high
risk area of arsenic.

Table 4.4.6 Result of Arsenic testing (Kampong Chhnang Province)

Total No. of As > 50 ppb 10 < As < 50 ppb As < 10 ppb
tested wells No. Ratio No. Ratio No. Ratio
662 24 3.6% 69 10.4% 569 86.0%

Source: Arsenic Center (2005-2007)
Moreover, iron was detected in some areas surveyed. Iron removal equipment are installed
in 20 tube wells. However, PDRD is not carrying out water quality testing since no
equipment is provided.

(2) Organizational Structure
1) Organizational Structure
The PDRD in this province is comprised of 66 staff, 7 of which are detailed in the Office of
Rural Water Supply and another 7 under the Office of Primary Health.
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Director of Total 66 staffs
PDRD
Deputy Deputy Deputy Deputy
Director Director Director Director
Office of Office of Office of Office of Rural
Administration & Accounting & ICE. 2 Road
Cereral S iiairs Finance L Construction
Deputy Deputy Deputy Deputy
Director Director Director Director
Office of Rural Office of Office of Office of Rural
Water Supply Primary Health Community Economic
(7 staffs) (7 staffs) Development Development

8 District I
Offices

Figure 4.4.5 PDRD Organization Chart (Kampong Chhnang Province)

2) Budget
“External expenses for services” and “personal expenses” account for substantial percentage

of PDRD’s annual budget. No budget is allocated for rural water supply and health care
projects.

Table 4.4.7 PDRD Budget (Kampong Chhnang Province)

Unit: million Riel

2009 2010
Items - -
Budget | Ratio | Budget | Ratio
Purchase 2120 | 26.7%| 2100 | 24.7%
External charges for services 226.0 | 28.5%| 276.0 | 32.5%
Other external charges for services 89.0 | 11.2% 89.0 | 10.5%
State Budget
Personal expenses 266.4 | 33.6% 273.6 | 32.2%
Taxes and similar services 0.0 0.0% 0.0 0.0%
Total 793.4 848.6
Budget Qty. Budget | OQty.
New well construction
Budaet Allocati Well rehabilitation
udget Aflocation Upgrading Community Pond .
by MRD Rai t llection tank no allocation under preparation
(MRD financial am”vvg €T corection Ian by MRD
package budget) Sma p_lpe water supply system
Upgrading Canals
Total

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget
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3) Operation and Maintenance

Since PDRD is not active in monitoring the water supply facilities, it has no first hand
information on the present conditions of the water system, unless the WSUG reports to PDRD,
such as in case of facility breakdowns. PDRD is aware that monitoring is is vital in
maintaing the facilities to prevent major service interruptions. However, because of
insufficient budget, monitoring works are considered low priority.

In addition, although PDRD owns drilling rig, it cannot develope more wells to augment
current supply and expand the system. Again, this is attributed to inadequate budget
allocation for the agency.

PDRD understood that rural residents (i) prefer the use of surface water for adequate supply,
(ii) are not used to have toilet for proper sanitation, (iii) cannot easily change their lifestyle,
and (iv) do not participates in projects. In order that the rural residents change their attitudes
towards water supply and sanitation, information, education and communication (IEC) is
necessary. With constricted budget, PDRD cannot carry out public awareness programs.

(3) Assistance by Other donors
1) Existing Project
a. Tonle Sap Water Supply and Sanitation Project by ADB
ADB has started Tonle Sap Water and Sanitation Project commencing in 2006 and will be
completed in 2010. Three districts, the Kampong Tralach, Rolea B'ier and Kampong
Leaeng, where poor households concentrate, will have water supply and sanitation
projects.

2) New Assistance Plan

a. Second Rural Water Supply and Sanitation Project by ADB
ADB has a new assistance plan which is almost the same endeavors as the Tonle Sap
Rural Water and Sanitation Project (2006-2010), which will commence on July 1, 2010.
Five priority districts, Kampong Tralach, Rolea B'ier, Kampong Leaeng, Samaki
Meanchey and Teuk Phos, are targeted in this project.

b. Tonle Sap Lowlands Rural Development Project by ADB
The Tonle Sap Lowlands Rural Development Project will support 40 communes. It
includes development and upgrading of rural infrastructures such as road, school, health
center, irrigation facility, and water supply and sanitation facilities in the provinces of
Kampong Chhang, Kampong Thom, and Pursat in the Tonle Sap basin. The
implementation will involve the target communities to assist the government agencies.
MOWRAM is the executing agency and several government agencies will be directly
engaged in the implementation, including the Ministry of Rural Development (MRD),
Ministry of Agriculture, Forestry and Fisheries (MAFF), and Ministry of Interior (MOI).
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Feasibility study was already done and construction will commence in June or July 2010.
However, PDRD has no other details.

(4) Current Condition of Hygiene
Households with toilets account for 14.6% (13,476 households) in the rural areas. Of these
households, 45.7% use septic tanks and 30.5% are connected to sewerage system.

4.6%

19.1% 30.5%

O Sewerage
W Septic Tank
O Pit Latrine
O Others

45.7%

Figure 4.4.6 Type of Toilet (Kampong Chhnang Province)

4.4.4 Safe Water Supply Area

Based on the data on water source usage by household in each community from the 2008 census,
30 of the total 69 communes in this province have more than 50% access to “improved water”
as shown in the table below.

Table 4.4.8 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Kampong Chhnang Province)
Urban Rural Total
4/4 communes 26/65 communes 30/69 communes

Note: The denominator in the table is the number of communes/Sangkat
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Access to improved water

LEGEND

/\/ D strctBoundary
/\/ Comm une Boundary

/\/ Road 10
%
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Data Source: Census 2008

Unit: %, Source: 2008 Census
Figure 4.4.7 Service Area of Safe Water (Kampong Chhnang Province)
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4.5 Kampong Speu Province

4.5.1 Brief Description of the Province

The Kampong Speu province has total area of 7,017 km? comprised of 8 districts, 87
communes, and 1,359 villages. According to 2008 Census, urban population was 54,505 persons
(10,564HH) , and rural population was 662,439 persons (138,706 HH) . Population growth rate
was 1.26% in urban area, 1.84 % in rural area and 1.79 % in whole province.

4.5.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project

1) Status of provincial urban water supply

While the provincial capital water supply system is classified as private-managed system, about
30% of the facilities came from public fund. There are 13 private-managed systems in the
province. One of which has just started the construction work.

| 5 Veang Chas

==
|

| 1 Chbar Mon | D

| 14 Phnum Sruoch |
| 4 rapeang Kong
11 Krang Ampil
| 3 Traeng Trayueng |
|
|

“—
D D |2Ro|eang Kreul
'y

.6 | 7 Snam Krapeu
A<
A< - /
Dé Private in service D D E
Dé Private constructing D
/N &~ | _Licensed but unavailable O <« | 9Svay Rumpea
Oe Only F/S, or willing | 10 Pou Angkrang |
86 Rural pipe water supply /
< Rural supply

W

Figure 4.5.1 Existing Urban Water Supply System in Kampong Speu Province
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Table 4.5.1 Current Status of Urban Water Supply System in Kampong Speu Province

. Year . . Supply Connection | Tariff
No Town Name Ownership Established Population | Connection (m°/day) Resource Fee (R/m ) Notes
1 Chbar Mon Pri 1979 1,447 1,150 Surface | 200,000 1,650
2 Roleang Kreul Pri 205 47 Surface | 100,000 2,500
3 Traeng Trayueng Pri 238 66 Well 2,000
4 Trapeang Kong Pri 147 30 Surface | 100,000 2,500
5 Veang Chas Pri 1,020 290 Pond 200,000 1,500
6 Odongk Pri 320 87 Pond 120,000 2,000
7 | Snam K;?g;“' Kong Pri 97 16 Pond | 80,000 | 2500
8 Chongruk, Kong Pisei Pri 66 31 Pond 100,000 2,500
9 Svay Rumpea, Pri 152 40 Pond | 120,000 | 3,000

Basedth
10 Pou Angkrang, Pri 14 1 Pond | 20000 | 2500
Basedth

11 Krang Ampil Pri 311 130 Surface 2,500
12 Ou Pri 265 43 Well 3,000
13 Ou Pri 97 10 Well 3,000
14 Phnum Sruoch Pri 238 66 120,000 2,000
Note: Blank column means N/A
2) Histrical development of urban and public watrer supply system
1979 Provincial water supply system was established through French assistance.
1994 to 1995 The system was converted into private-managed entity due to budget

shortage.

The water supply system in the provincial capital was constructed in 1979 by the assistance of
French Government and has been a sole water supply system in the province. In 1994 to 1995,
MIME announced the water supply project implementation by the private sector and they issued
license to the applied private sector. DIME invested the fund corresponding to 30 % of the
total construction cost.

3) Support from donor agencies

Assistance is needed to prevent water supply shortage in the city center. As private sector is
holding the license, support from donor agencies is not easy to recieve and service area can not
be expanded because of budgetary limitation. DIME prefers the system to converted back to
public organization.

(2) Urban water supply system management structure
1) Organization structure of DIME and public water utility
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Kampong Speu DIME

Director Total number of staff: 70

Deputy Director

Deputy Director

Deputy Director

Administration Accounting Mineral Industry Affaire Metrology B offi
Office Office Resource Office Office Office nergy ttice

District Office | District Office | District Office

Figure 4.5.2 Organization Chart of DIME in Kampong Speu Province

DIME has 70 staffs. Since it does not manage the water supply project directly, it regulates
privated-managed water supply system. The control over privately managed system as well as
communication is satisfactory. Periodical joint meeting is held among the private service
providers and the DIME.

Water quality analysis is undertaken every three months.

2) Capacity development for staff

DIME staff has not participated in any seminar on water supply technology, and operation and
management of the system.

DIME is contemplating on having water quality laboratory to conduct analysis by itself. This
is to ensure potability and reliability of private-managed water system. Other than water quality
testing equipment, the agency needs capacity development training on efficient system
management and monitoring.

(3) Relevant facilities

Chbar Mon Water Treatment Plant

eOutline of the system

Water supply system covers the provincial capital. Originally, the system was publicly managed.
When private funds were utilized to repair the facilities destroyed during Khmer Rouge regime,
the system was turned over to private entity. Although the facilities are old, treated water
quality is satisfactory.

eWater supply facilities

Raw water is withdrawn directly from river by pumping through a suction pipe installed at the
river. During daytime, raw watrer is pumped by engine-driven pump. Because of the noise
generated using engine-driven pump, water is withdrawn by electric motor-driven pump with
power supplied from generator during night time. Two receiving wells were constructed for this
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system.

Similar to Banteay Meanchey, conventional water treatment process is employed. This
involves coagulation (rapid mixing), flocculation (slow mixing), sedimentation and filtration.
From the treatment plant, the clear water is pumped to elevated tank.

All mechanical equipment is Chinese made. PVC valves are used and PE pipes are stored.

eOperational status

Sufficient coagulation and flocculation are effected by using granular alum which is dissolved
and injected in liquid form. Bleaching powder is used for disinfection. All chemials are well
stored.

No water quality problem has been reported for the present raw water source.

4.5.3 Rural Water Supply

(1) Current Condition of Rural Water Supply

1) Water Sources

The water sources used in this province consist of “Springs, Rivers, etc.” (40.9%), “Tube/Pipe
Wells” (27.4%) and “Unprotected Dug Wells” (14.3%), and the access rate to improved water
are 37.5%. About 53.1% of households in this province depend on remote water sources.

2.2%
0
6.9% 0.4%

M Piped water

27.4% M Tube/Pipe Wells

@ Protected Dug Wells
O Rain

O Unprotected Dug Wells
O Spring, River etc.

7.4% @ Bought

\0 6% @ Others
14.3%

40.9%

Figure 4.5.3 Type of Water Sources (Kampong Speu Province)

2) Condition of Water Supply Facilities

The monitoring of existing water facilities in the province by PDRD is shown in Table 4.5.2.
The functional rate of bored well is 66.9%. Although monitoring for water supply facilities are
carried out by district staff of rural development by each commune, the PDRD does not fully
share information among district staff.
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Table 4.5.2 Monitoring Results by PDRD (Kampong Speu Province)

Total Function Broken
Items - -
No. No. Ratio No. Ratio
Boreholes 7,001 4,685 66.9% 2,316 33.1%
Open wells 4882 N/A fake N/A o
Ponds 1,288 N/A *x N/A w*
Total 13,171

Source: PDRD in Kampong Spue (2008)

3) Hand pumps

Afridev hand pumps are used in areas where groundwater level is deep. On the orher hand,
VN6 pumps are utilized in areas where groundwater occurs at shallow depth. Spare parts for
Afridev hand pumps are not readily available in the province. If WSUG needs spare parts for
Afidev hand pumps, it has to order from the PDRD. The spare parts are procured in Phnom
Penh. PDRD considers that the main cause of tube well failures is hand pump.

4) Water Quality of Groundwater

Based on the result of water quality analysis made by the Arsenic Center, 3.2% of the 529
groundwater samples collected had concentration of more than 10ppb but not exceeding 50ppb
arsenic.

Table 4.5.3 Result of Arsenic testing (Kampong Speu)

Total No. of As > 50 ppb 10 < As < 50 ppb As < 10 ppb
tested wells No. Ratio No. Ratio No. Ratio
529 0 0.0% 17 3.2% 512 96.8%

Source: Arsenic Center (2005-2007)

Iron was also detected in 30% of tube wells in this province. Iron removal devices are
installed in high iron concentration areas. In other areas, to ensure that the water use is safe,
the PDRD instructed rural residents to boil the water.

(2) Organization and Structure/Operation and Maintenance

1) Organization and Structure

The PDRD in this province is comprised of 92 staff, 10 of which are detailed in the Office of
Rural Water Supply and 15 are under the Office of Primary Health.
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Director of
PDRD Total 92 staffs
Deputy Deputy Deputy Deputy
Director Director Director Director
Office of Rural Office of Rural Office of Ethnic Office of Oﬁlcg of
Water Supply Road Minoritv Grou Plannin Accounting &
(10 staffs) Construction y P 9 Finance
Office of Office of Office of Rural Office of Office of
Primary Health Community Economic Training & Administration &
(15 staffs) Development Development Research Cenealitay

8 District I
Offices

Figure 4.5.4 PDRD Organization Chart (Kampong Speu Province)

2) Budget
“External expenses for services” and “personal expenses” account for substantial percentage of
PDRD’s annual budget. No budget is allocated for rural water supply and health care projects.

There was a 300.6 million Riel allocation in 2009 for MRD, which was aimed for the
rehabilitation for existing water supply facilities.

Table 4.5.4 PDRD Budget (Kampong Speu Province)

Unit: million Riel

2009 2010
Items - -
Budget | Ratio | Budget | Ratio
Purchase 100.0 | 12.6%| 100.0 9.9%
External charges for services 380.0 | 47.7%| 580.0 | 57.6%
Other external charges for services 50.0 6.3% 50.0 5.0%
State Budget
Personal expenses 266.2 | 33.4% 276.8 | 27.5%
Taxes and similar services 0.0 0.0% 0.0 0.0%
Total 796.2 1,006.8
Budget | Qty. Budget | Qty.
New well construction 0
Budaet Allocafi Well rehabilitation 190
udget Aflocation Upgrading Community Pond .
by MRD Rai " loction Gnk 300.6 under preparation
(MRD financial aln”vv§ er coection Ian ' by MRD
package budget) Sma p_lpe water supply system
Upgrading Canals 0
Total 190

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget
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3) Operation and Maintenance

Since PDRD is not active in undertaking monitoring program for the water supply facilities, it
has no first hand information on the present conditions of the water systems, unless the WSUG
reports to PDRD, such as in case of facility breakdowns. PDRD is aware that monitoring is is
vital in maintaing the facilities to prevent major service interruptions. However, because of
insufficient budget, monitoring works are considered low priority.

In addition, although PDRD owns drilling rig, it cannot develope more wells to augment current
supply and expand the system. Again, this is attributed to inadequate budget allocation for the
agency.

(3) Assistance by Other Donors

1) Existing Project

a. Background

Rural water supply project in the province only started in 1979 through the UNICEF, LWS
(NGO) and Social Fund. Simultaneous with the water supply project are construction of
school and irrigation. In 1996, the rural agriculture project of PRASAC (NGO), which was
financed by EU, constructed tubewells, rainwater tanks and community ponds. Then, 100 tube
wells with hand pumps were constructed by China. There are also some wells constructed by
the SEILA program.

Rural water supply project carried out by World Vision and local NGOs were not coordinated to
PDRD. Hence, it has no information about the project.

b. UNICEF Project

UNICEF has implemented rural water supply project since 1979 and constructed more than
1,300 tube wells up to year 2009. However, more than 50% of tube wells are presently
non-functional because of water quality, which was not considered at beginning of the projects.
In addition, UNICEF has new assistance planned for 2010. This only includes operation and
maintenance training without construction of any water supply facilities.

c. Rehabilitation Project for existing tube wells financed by MRD
Rehabilitation project of 500 non-functional tube wells in 7 districts has been implemented by
PDRD using MRD fund.

2) New Assistance Plan

a. Rural Water Supply and Sanitation Project financed by IMF

Rural water supply and sanitation project has been commenced implementer by MRD and
financed by IMF since 2008. It covers 100 villages, 20 communes, and 4 districts. Currently,
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bidding for selection of contractor is under preparation by MRD.

b. UNICEF Project

UNICEF is preparing a five-year programme (2011-2015) for water and sanitation sector.
According to PDRD, this province will be included in the new UNICEF program. However,
details are not available.

¢. MRD Project
Construction of 80 tube wells with hand pumps are being planned by MRD and NGO.

(4) Current Condition of Hygiene
Households with toilets account for 14.7% (20,337 households) in the rural areas. Of these
households, 42.3% use septic tanks and 39.2% are connected to sewerage system.

1.6%

16.9%

30.2% O Sewerage
M Septic Tank
O Pit Latrine
O Others

42.3%

Figure 4.5.5 Type of Toilet (Kampong Speu Province)

4.5.4 Safe Water Supply Area

Based on the data on water source usage by household in each community from the 2008 census,
27 of the total 87 communes in this province have more than 50% access to “improved water”
as shown in the table below.

Table 4.5.5 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Kampong Speu Province)
Urban Rural Total
3/6 communes 24/81 communes 27/87 communes

Note: The denominator in the table is the number of communes/Sangkat
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Unit: %, Source: 2008 Census
Figure 4.5.6 Service Area of Safe Water (Kampong Speu Province)
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4.6 Kampong Thom Province

4.6.1 Brief Description of the Province

The Kampong Thom province has an area of 13,814 km? comprised of 8 districts, 81

communes, and 767 villages. According to 2008 Census, urban population was 31,871 persons
(6,677 HH) , and rural population was 599,538 persons (127,201 HH) . Population growth rate

was 0.15% in urban area, 1.08 % in rural area and 1.03 % in whole province.

4.6.2 Current Status of Urban Water Supply
(1) Description of provincial water supply project
1) Status of provincial urban watrer supply

=

| Prasat balanok |

Q

e
O Q

I Kampong svay I / /

| 4: Kampong Thma |

as< o /
A<

Aec O

Dé Private in service

Dé Private constructing
Aé Licensed but unavailable

Oé Only F/S, or willing _G'Bala /
<~ |_Rural pipe water supply n
& |_Rural supply

Figure 4.6.1 Existing Urban Water Supply System in Kampong Thom Province
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Table 4.6.1 Current Status of Urban Water Supply System in Kampong Thom Province (2009)

No Town Name Ownership Est;ﬁiasrhe q Population | Connection (;u /gzg/) Resource Congggtion (Eﬂ]ﬁ) Note
1 Stung Sen Pub 1946 10,600 2,080 1,877 River 1,500 *1
2 Staunk(Stanug) Pub 2005 13,934 2,615 500 Surf 150,000 2,000 | *2
3 Taing Krasang Pub 2008 10,139 1,793 120 River 1,500 *2
4 Kampong Thma Pri

5 Stuling Pub Not operated yet (F/S)

6 Baray Pri Not operated yet (only license)

*1: Design Water Supply Amoun (m*/day): Stung Sen=5,700; Staung=1,000; Taing Krasang=800
*2: Information discrepancy between MIME and DIME  Blank column means N/A

There is one public-managed water supply system that serves the Stung Sen City, the provincial
capital, and two others that recently operate. Further, a private-managed water supply system is
currently operating in the area. Threre are some towns where the WB conducted F/S but found

not viable. Rural water supply projects are currently in progress in villages located along with

the national road.

2) Histrical development of urban and public water supply system

1946

1962
2003

2005

2006

2008

Water supply service was established in the provincial capital Stung Sen
during French regime.

Reconstruction of system after destruction by Khmer Rouge

Public managed Stung Sen water supply system was rehabilitated by ADB
assistance.

Stung public managed water supply system was completed with the support
of the Italian government.

Rehabilitation of Stung Sen water supply system was completed through the
assistance of ADB.

Taing Krasang public managed water supply system was completed with the
support of the Italian government.

Water supply system development in Stung Sen has been executed in three phases:

1% Pahse
2" Phase
3" Phase

Establishment in 1946 during French regime
Reconstruction in 1962
System expansion under ADB assistance that started in 2003

The Italian government initiated the preparation of F/S for Stung Sen. However, the F/S was

not completed.

It was the ADB that rehabilitated the Stung Sen water system in 2003. The

Italian government later completed the 1,000 m*/day Stung Sen public-managed water system.
At present, a total of three public-managed systems are in service. Currently, the Italian
government is conducting F/S in one of the towns.
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3) Support from donor agencies

Currently, ther is no donor agency in Stung Sen City other than the Italian government, who is
executing F/S preparation in one of the towns. Rural water supply projects are on-going in the
villages located along with the national road.

Water distribution network development in Stung Sen city is a top priority. The UN-HABITAT
approved a grant aid assistance program, but the implementation schedule is not yet fixed. The
existing WTP is still new and not yet fully operational. Thus, no immediate work is necessary.

(2) Urban water supply system management structure
1) Organization structure of DIME and public water utility

Kampong Thom DIME

Director

Deputy Director

Public Water Administration Accounting & Metrology Mineral Potable Water Craft Office
Supply Office Office Financial Office Office Resource Office Supply Office

i

District Office

Figure 4.6.2 Organization Chart of DIME in Kampong Thom Province

Kampong ThomWTP

Director

Deputy Director Deputy Director Deputy Director

Water . " . "
Production Office Electricity Office Technical Office

Water Network

Administration
Office

Office

Accounting &
Financial Office

‘ Planning Office

Figure 4.6.3 Organization Chart of WTP in Kampomg Thom Province

Out of the 45 DIME staff, 31 are assigned to water supply system. Three public-managed water
supply systems are operated by separate organization. The one managing the Stung Sen city is
equivalent to a division in DIME.  The others are organizations under the WSA, which is the
decision-making agency for water supply system.

2) Capacity development for staff
Technical seminars were conducted by PPWSA, MIME and JICA. Seminars managed by
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JICA are the most frequent, five to six are scheduled. Each seminar takes two days.

(3) Water supply facilities and management of public system

1) Capacity and operation of intake facility

Raw water for Stung Sen water supply system is obtained from a river. The amount abstracted
is 2,000m®day. The raw water is directly pumped from the river using two USA-made pumps.
The river water has normally high turbidity and the flow is almost stagnant. There are
residents located nearby the intake point, which pollute the river water. During dry season,
withdrawal of water from the river becomes difficult due to lowering of water level. Thus, the
Stang public-managed water supply system can not supply water during dry season. For other
systems like the Taing Krasang, no remarkable issue on supply capacity is currently
experienced.

2) Capacity and operation ofWTP

The Stung Sen WTP is comprised of grit chamber, flash mixer, horizontal flow shaft type
flocculator, horizontal flow sedimentation tank and sand filter. The filter has fair depth and of
gravity type. The Stung Sen WTP has a capacity of 5,700m*/day. Potable water is supplied
from two elevated tank by gravity. Two tanks have large storage capacity.

3) Capacity and operation of distribution system

The present demand of the service area is far below the Stung Sen WTP capacity of 5,700m*/day.
This is attaributed to the limited extent of the existing distribution pipe network. Distribution
network was not covered by the previous ADB project. Expansion of the dfistribution system
has not been accelerated. At present it only supplies 1,900m*/day to 2,080HH, equivalent to
10,400 to 10,500 served population. There is a planned expansion to be implemented through
internally generated fund, mainly from water sales income.

The main distribution pipe from the WTP is 400mm ¢ which is appropriate for the designed
WTP capacity.

4) Water supply O&M status

Basic information on public-managed system is not coordinated to Stung Sen management
office but communication to each management office is made. Diagram of the Stung Sen
system distribution network is posted on the wall of control room and director’s room for
appreciation of the staff.

5) WTP O&M status

The Stung Sen system WTP utilizes alum, slaked lime and chlorine gas. These chemicals are
well kept in the storage room with sufficient stocks.  Necessary precautions are marked in
places such as the chlorine storage room, which has “Danger” mark on the door. Floc
formation in the clarifier is satisfactory. Net is placed over the tank to prevent leaves from
falling. In general, the WTP is well maintained.
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6) Water quality control and supply water quality
Stung Sen system management conducts daily water quality analysis. Based on the results of
analysis, no remarkable water quality problem is identified.

Table 4.6.2 Results of WTP Water Quality Analysis

rigig;;:i::t Unit Target Raw water Sigiirgﬁn' Distribution
Temperature degree — 27 -28 27-28 27-28
pH - 7.0 6.7 6.0 6.8-6.9
Turbidity NTU Sed<10 Dis<1.0 58 - 80 4-5 1.00 - 1.05
Free Chlorine mg/L AF>0.1 Dist=1.0 0.15-0.18 0.46 - 0.90
Total Chlorine mg/L
Conductivity us/cm <1500 51-55 78 - 87
Color TCU Sed<20 Dis<5 101 - 156 47-50 48-50
Alkalinity [mg/L] mg/L >10 19-27 19-20

Water quality Unit Standard Raw water Pxﬁg:e Testing Status
Total Dissolved Solids mg/L <800 Testing Lab WTP
Total Hardness mg/L <250 Daily Record N/A
Total Organic Carbon mg/L Monthly Record N/A
Ammonia (NH3+) mg/L <15 3 Monthly Record N/A
Iron (Fe2+) mg/L <03 Yearly Record N/A
Manganese(Mn2+) mg/L <0.3 Latest test in 210
Arsenic (As) no/L <50 Coliform Test N/A
Chlorine (Cl-) mg/L <250 Facal Coli Test N/A
Dosing Control OK

Note: Blank column means N/A

(4) Water supply status of public system
1) Water supply amount, service ratio and house connection rate

Table 4.6.3 Water Supply Status of Public System

City Plan 2006 2007 2008 2009 2010 Future

Total population - 33,880 34,550 34,641 34,434 34,434

Population in supply area - 29,838 23,833 23,833

Service population 7,168 8,642 9,569 10,601 10,601

Service connection or household 1,459 1,683 1,880 2,080 2,080

Water supply (intake or treat) 5,700 1,174 1,379 1,633 1,877

Water supply (consumption) 5,700 844 1,023 1,217 1,418 1,900

2) Water tariff

The present water tariff is 1500 R/m*. All the three public-managed systems adopt the same
tariff. Billing statement preparation is already computerized. Fee is collected on monthly
basis.
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3) Extent of waster supply service
Since WTP has enough capacity, a 24 hours service is realized. As rain water is used during
rainy season, water demand decreases. No remarkable issue was observed.

(5) Financial status of public system

1) Current financial status

Financial statements are submitted regularly and well accomplished. There is still uncertainty
with regard to financial management.

2) Potentials in self-reliance management by water sales income

Recent account settlement shows large loss. As loss cannot be cancelled out by depreciation
deduction, fund assistance is apparently needed for sustainable accountant.

Occupation rate of water charge income in total income was 90% in 2009, which is relatively
good.

3) Composition of expenditure
Cost items for operation and maintenance are not appropriately categorized. Record are

confusing. Hence, no assessment was made.

4) Finance stability
As no balance sheet is available, no evaluation was executed.

5) Fund investment
As no balance sheet is available, cannot be analyzed.
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Table 4.6.4 Financial Statements of DIME in Kampong Thom Province

1,000 Riel
| 2008 | 2009 | Retio |

Revenue 833,434 860,559 | 100.0%
Water revenue 694,533 776,387 90.2%
Others 138,901 84,172 9.8%
Expense 1,136,487 1,200,843 | 100.0%
Operating Expense 1,128,939 1,191,929 99.3%
Electricity Cost 8,025 7,950 0.7%
Chemicals 64,645 127,546 10.6%
Fuel 328,385 224,679 18.7%
Spairparts 87,217 67,869 5.7%
Labor & Temp. staff 10,408 1,306 0.1%
Salary & Allowance 62,790 88,689 7.4%
Depreciation 119,812 125,447 10.4%
Others 447,657 548,443 | 45.7%
Operating Expense 7,548 8,914 0.7%
Administrative & Tax 7,548 8,914 0.7%
Net income -303,053 -340,284 | -28.3%

Amout of Water Supply 2,000 m3/day

Unit price of Water Supply 1,179 Riel/m3

Energy Cost per Water 493 Riel/m3

Material Cost per Water 93 Riel/m3

Labor Cost per Water 123 Riel/m3

4.6.3 Rural Water Supply

(1) Current Condition of Rural Water Supply

1) Water Sources

The water sources used in this province consist of “Unprotected Dug Wells” (62.0%), “Spring,
River etc.” (14.9%) and “Tube/Pipe Wells” (9.2%), and the access rate to improved water is
20.8%. About 29.3% of households in this province depend on remote water sources.

2.8%

9.2%

B Piped water

B Tube/Pipe Wells

@ Protected Dug Wells
O Rain

O Unprotected Dug Wells
O Spring, River etc.

O Bought

@ Others

62.0%

Figure 4.6.4 Type of Water Sources (Kampong Thom Province)
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2) Condition of Water Supply Facilities

Since PDRD does not carry out regular monitoring and data management, it is not aware of the
present conditions of water supply facilities in the villages.

According to District Data Book (2008) prepared by UNDP, 76.4% of the tubewells can be used
throughout the year.  The percentage of non-functional is at 21.2%.

Table 4.6.5: Functioning/Un-functioning Conditions of Water Supply Facilities
(Kampong Thom Province)

Items fa’\;ﬁit?; Ratio
Total number of pumped or mixed wells 12,364
Year-round usable pumped or mixed wells 9,448| 76.4%
Dry season unusable pump or mixed wells 2,916| 23.6%
Pump or mixed wells needing repair/rehabilitation 2,622| 21.2%
Total number of ring wells 23,657
Year-round usable ring wells 17554 74.2%
Dry season unusable ring wells 6,103 25.8%
Ring wells needing repair/rehabilitation 4,849 20.5%
Total number of un-protected dug wells 13,370
Year-round usable un-protected dug wells 9,797 73.3%
Dry season unusable un-protected dug wells 3,573 26.7%

Source: District Book (2008)

3) Hand pumps

Afridev hand pumps are used in areas where groundwater level is deep. On the orher hand,
VN6 pumps are utilized in areas where groundwater occurs at shallow depth. Spare parts for
Afridev hand pumps are not readily available in the province. A set of spare parts is usually
provided for each hand pump installed for the past projects. If WSUG needs spare parts for
Afidev hand pumps, it has to order from the PDRD. The spare parts are procured in Phnom
Penh by the PDRD.

According to PDRD, WSUG collects operation and maintenance fee from users, which is 1,000
Riel for most of the residents and 500 Riel for less priviledged people. The users have to pay
for the expenses on spare parts and repair of the facilities.

4) Water Quality of Groundwater

Elevated arsenic concentration in groundwater of the province was noted in 2% of the tube
wells. The concentration exceeded the national standard of 50ppb. As a warning, red paint is
painted to hand pumps where high arsenic concentration were detected.

Based on the result of water quality analysis made by the Arsenic Center, 10.7% of the 828
groundwater samples collected had concentration of more than 10ppb but not exceeding 50ppb
arsenic. The province is identified as high risk area for arsenic.
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Table 4.6.6 Result of Arsenic Testing (Kampong Thom Province)

Total No. of As > 50 ppb 10 < As < 50 ppb As < 10 ppb
tested wells No. Ratio No. Ratio No. Ratio
828 15 1.8% 89 10.7% 124 87.4%

Source: Arsenic Center (2005-2007)

In addition, iron contaminations at high level were detected from 10 percent of tube wells in this
province and iron removal devices were installed according to the survey by UNICEF. However,
PDRD don’t know details such as affected place of iron contamination and water qualities
result.

Although PDRD carries out water quality monitoring in some areas on regular basis (mostly
monthly or every other month), precautions on the utilization of water (specifically those with
water quality exceeding the national standard) from PDRD is not obvious.

(2) Organization and Structure/Operation and Maintenance
1) Organizational Structure
The PDRD in this province is consisted of 70 staff, 4 members under the Office of Rural Water

Supply and 6 members under the Office of Primary Health.

Director of
PDRD Total 70 staffs
Deputy Deputy Deputy Deputy
Director Director Director Director
Office of Rural Office of Rural Office of Office of Rural
Road Water Supply Community Economic
Construction (4 staffs) Development Development
Office of
Administration &
General Affairs
Deputy Deputy Deputy
Director Director Director
Office of 'Offlce of Office of Ethnic
Plannin Primary Health Minority Grou
9 (6 staffs) P

Figure 4.6.5 PDRD Organization Chart (Kampong Thom Province)

8 District I
Offices
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2) Budget
“External expenses for services” and “personal expenses” account for substantial percentage of
PDRD’s annual budget. No budget is allocated for rural water supply and health care projects.

Table 4.6.7 PDRD Budget (Kampong Thom Province)

Unit: million Riel

2009 2010
Items : -

Budget | Ratio | Budget | Ratio
Purchase 191.0 | 18.9% 191.0 | 18.0%
External charges for services 452.0 | 44.8%| 452.0| 42.7%
Other external charges for services 135.0 | 13.4%| 135.0| 12.7%

State Budget
Personal expenses 232.0 | 23.0% 278.0 | 26.3%
Taxes and similar services 0.0 0.0% 3.0 0.3%
Total 1,010.0 1,059.0
Budget | Qty. Budget | Qty.

New well construction
Well rehabilitation
Upgrading Community Pond

Budget Allocation

by MRD Rain water collection tank no allocation under preparation
(MRD financial - by MRD
package budget) Small p.lpe water supply system
Upgrading Canals
Total

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget

3) Operation and Maintenance

Since PDRD is not active in undertaking monitoring program for the water supply facilities, it
has no first hand information on the present conditions of the water systems, unless the MRD
request to do so.

Although PDRD has no equipment for maintenance, some of the staff was involved in the
supervisory works for the construction of water supply facilities. The staff can provide
assistance in the operation and maintenance. However, in case of major breakdowns in the
system, when heavy or specialized equipment are necessary, the PDRD cannot provide support.

(3) Assistance from Other Donors

1) Existing Project

a. Tonle Sap Water Supply and Sanitation Project by ADB

(i) Target site: 4 districts (Kampong Swai, Storng, Prasat Balan and Prasat Sambour)

(if) Components: Construction of tubewells, toilets, community ponds and piped water supply
facilities, installation of iron removal equipment

(iii) Period: From 2006 to 2010

b. Rehabilitation Project for Rural Water Supply financed by MRD

If major breakdowns could not be covered by the O and M fee from concerned users, PDRD
provides the necessary fund support for repair of facilities using MRD budget. Yearly, PDRD
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requests from MRD allocation for each province.

2) New Assistance Plan

a. Second Rural Water Supply and Sanitation Project by ADB

ADB has new assistance plan which is the same as the Tonle Sap Rural Water and Sanitation
Project (2006-2010). Three priority districts are considered, namely; Storng, Barai and Sandan.
Currently, ADB consultant and MRD staff have conducted monitoring and evaluation of Phase |
project.

b. Tonle Sap Lowlands Rural Development Project by ADB

The Tonle Sap Lowlands Rural Development Project will cover 3 districts, the Storng,
Kampong Swai and Barai, in this province for the development and upgrading of rural
infrastructures such as rural roads, schools, health centers, irrigation facilities, and water supply
and sanitation facilities. This will be implemented with community participation. This also
includes government -implemented infrastructure development in the provinces of Kampong
Chhang, Kampong Thom, and Pursat in the Tonle Sap basin.

MOWRAM is the executing agency and several government agencies will be directly engaged
in the implementation, including the Ministry of Rural Development (MRD), Ministry of
Agriculture, Forestry and Fisheries (MAFF), and Ministry of Interior (MOI). Feasibility study
was already done and construction will commence in June or July 2010.

(4) Current Condition of Hygiene

Households with toilets account for 25.3% (32,173 households) in the rural areas. Of these
households, 51.0% use pit latrines and 29.0% use septic tanks.

5.3% 14.8%

O Sewerage
M Septic Tank
O Pit Latrine

29.0%
0,
51.0% O Others

Figure 4.6.6 Type of Toilet (Kampong Thom Province)

4.6.4 Safe Water Supply Area

Based on the data on water source usage by household in each community from the 2008 census,
only 5 of the total 81 communes in this province have more than 50% access to “improved
water” as shown in the table below.
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Table 4.6.8 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Kampong Thom Province)
Urban Rural Total
4/6 communes 1/75 communes 5/81communes
Note: The denominator in the table is the number of communes/Sangkat
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4.7 Kampot Province

4.7.1 Brief Description of the Province

The Kampot province has an area of 4,873 km?, comprised of 8 districts, 92 communes, and 482
villages. According to 2008 Census, urban population was 48,274 persons (9,816 HH) , and rural
population was 537,576 persons (119,830 HH) . Population growth rate was 0.64% in urban
area, 1.06 % in rural area and 1.03 % in whole province.

4.7.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project

1) Status of provincial urban water supply

Provincial capital is served by public managed water supply system. Several private managed
water supply systems are also in service.

| 7 Angkor Chey |

5 Chhuk \
o

Dé Private in service
Dé Private constructing
A\ &~ | Licensed but unavailable O
Q< | onlyFrs, or willing O

& |_Rural pipe water supply

& |_Rural supply 0

| 6 Manteay Meas |

| 2 3 Prek Thomat | / | 4 Kampong Trach |

Figure 4.7.1 Existing Urban Water Supply System in Kampot Province

Table 4.7.1 Current Status of Urban Water Supply in Kampot Province

No Town Name Ownership Est;)eiiasrhe d Population | Connection (rsn /(‘j)zli);) Resource Con'r:t:tion (;a/lrr;ﬁ) Note
1 Kampot Pub 1953 16,665 3,331 2,447 River 1,400
2 Prek Thnoat, Kampot Pri 310 380 Pond 50,000 2,500
3 Prek Thnoat, Kampot Pri 180 380 Pond 41,000 2,500
4 Kampong Trach, Kampot Pri 613 480 Pond 102,500 2,000
5 Sat Pong, Chhouk Pri 300 290 Surface | 123,000 2,500
6 Banteay Meas Pri 340 340 Surface 61,500 1,800
7 Angkor Chey Pri 510 550 Pond 61,500 2,000

*1  Houseconnection charge: 1USD=4,100Riel, Blank means N/A.
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2) Histrical development of urban and public water supply system

1953 The provincial capital water supply system was constructed under French
regime.

1975 to 1979 Pol Pot group destroyed the water supply system.

1979 System rehabilitation was started through the assistance of SAWA (a NGO

from Netherlands).
2000 to 2006 System rehabilitation was executed out of ADB loan.

The provincial capital water supply is a public-managed system under the auspices of the DIME.
It was originally constructed by French government in 1953 and operated until 1975, but it was
destroyed during the Khmer Rouge reign from 1975 to 1979.

In 1979, the water supply system was rehabilitated with the assistance of SAWA (NGO from
Netherlands) . From 2000 to 2006, the rehabilitation of WTP was implemented with a loan
from the ADB. The original sand filter and elevated tank are still utilized at present.

3) Support from donor agencies
Since 2008, the following assistances have been implemented:

UN habitat Expansion of distribution network and installation of sanitary facilities with total
budget of 210,000 US$
AIMF (French NGO) Expansion of distribution network

No assistance has been provided to DIME. Supports given to WSA are as follows:
e  Expansion of distribution pipeline
e Leakage reduction
e Training on water quality analysis

They requested the following two items:

a. Replacement of dilapidated pipes and expansion of the service area (request for JICA)

b. Mitigating measure on the negative effect of dam construction for power generation on
water quality, and prevention of raise of salinity during dry season as a result of intrusion
of salty water (may involve development of new water source)

The Project on Capacity Building for Water Supply System Phase 2 by JICA provides training
for DIME staff to improve their capacity to manage water supply service.

(2) Urban water supply system management structure
1) Organizational structure of DIME and public water utility
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Kampot DIME

Director
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| |
Administration Mine Resource Accounting Metrology
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Salt Field Unit Wate! SUbply

Total number of staff: 84

Figure 4.7.2 Organization Chart of DIME in Kampot Province

Kampot WTP

Total number of staff: 28
Director

Deputy Director

Deputy Director

Deputy Director

Water

Accounting &
Production Office

Financial Office

Business Office

Administrative &
Planning Office

Water Network
Office

Figure 4.7.3 Organization Chart of WTP in Kampot Province

Basically water supply projects are delegated to WSA. Twenty eight of the WSA staff is
assigned to WTP.

2) Capacity development for staff
WSA staff detailed for water supply underwent technical seminar on distribution network
development, leakage reduction and water quality analysis.

(3) Water supply facilities and management of public system

1) Capacity and operation of intake facility

The intake for the public system is located 8 km downstream of the WTP at a point of lake-like
configuration in the stream. The location for the intake was decided in the detail design to avoid
the saline intrusion from the downstream to raw water as well as to secure a condition for easy
construction keeping clear of boulderly soil condition that were found at the upper reach.
Rehabilitation of the WTP was conducted as one of the new construction project in 2003 to
achieve increase of the intake capacity from 800 m*/day to 5,760m*/day.

Construction of a dam for hydroelectric power upstream scheduled to finish in 2011 has been a
concern for the raw water quality. Water pollution of high turbidity, chemicals and wastes by the
construction work has been observed after the work started. MIME has been discussing the
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issue with the contractor for countermeasures. Seasonal factors for the pollution were not found
according to the presentation by MIME.

2) Capacity and function of WTP
Typical ADB style WTP and treatment process is as follows:

Raw water intake—Chemical injection— Agitation by flush mixer—Coagulated sedimentation
in horizontal detour type flocculator—gravity filtration tank

Painting work for elevated tank was observed during the field survey.

3) Capacity and opretion of distribution system

The major concern on distribution system is service area expansion. Currently, the water supply
service covers 36% HH in the provincial capital. Because the WTP capacity is less than the
demand, the duration of water service is limited to 18 to 20 hours only. Leakage ratio is also
high. (25%, 2009) Distribution network development has been undertaken every year.

* In 2009 PEx9,550m

4) Water supply O&M status
DIME director delegated water supply operation to WSA. Diagrams of water system and
distribution network are visibly posted in the control room of the WTP for easy reference.

Photo 4.7.1 Flocculator and Sedimentation Basin
5) WTP O&M status
During the field survey, the flash mixer was malfunctioning and coagulant was injected
manually. With this procedure, coagulation and sedimentation are not sufficient.
Cleaning and operation of WTP is generally satisfactory. Stocks, such as chlorine gas, are
safely stored with sufficient inventory.
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6) Water quality control and supply water quality
The laboratory and equipment utilized are similar to other public-managed water supply
systems in the country. Likewise, water quality analyses are undertaken locally using the
existing equipment.

Table 4.7.2 Result of WTP Water Quality Analysis

rigig;;tqis:t Unit Target Raw water Set;i:irgﬁn- Distribution
Temperature degree -
pH — 7.0 75-8.6 6.5-74 6.7-7.2
Turbidity NTU Sed<10 Dis<1.0 44 -563 3-16 0.33-1.00
Free Chlorine mg/L AF>0.1 Dist=1.0 0.17-1.10 0.8-19
Total Chlorine mg/L
Conductivity us/cm <1500 45-77 71-99
Color TCU Sed<20 Dis<5 278 - 622 16 48 1-3
Alkalinity [mg/L] mg/L >10 21-43 18-40 20-39

Water quality Unit Standard Raw water Pxﬁg:e Testing Status
Total Dissolved Solids mg/L <800 31 46.5 Testing Lab WTP
Total Hardness mg/L <250 39 41 Daily Record OK
Total Organic Carbon mg/L 4.02 2.58 Monthly Record N/A
Ammonia (NH3+) mg/L <15 <0.01 0.00 3 Monthly Record N/A
Iron (Fe2+) mg/L <03 0.468 0.162 Yearly Record N/A
Manganese(Mn2+) mg/L <0.3 0.00 <0.2 Latest test in 2010
Arsenic (As) no/L <50 Coliform Test N/A
Chlorine (Cl-) mg/L <250 3 8 Facal Coli Test N/A
Dosing Control OK

*1 The data in red was taken in March 2010. The data highlighted in red was taken in April 2010 and in Blue in May 2010.

The support from JICA was able to improve the operation and management of the WTP to a
satisfactory level. The record of water quality analysis suggests that the treatment efficiency
of the WTP is good.

(4) Water supply stastus of public system
1) Water supply amount, service ratio and house connection rate

Table 4.7.3 Water Supply Status of Public System

City Plan 2006 2007 2008 2009 2010 Future
Total population 38,958 45,306 47,756 48,066
Population in supply area 50,074
Service population 11,760 13,000 14,280 16,655
Service connection or household 2,352 2,600 2,856 3,331
Water supply (intake or treat) 3,092 3,371 3,221 3,278
Water supply (distribution) 1,711 2,277 2,233 2,448

*1Blank means N/A.

4-78



Survey on the Water Supply Sector in the Kingdom of Cambodia

Final Report

2) Water tariff
The present water tariff is 1,400 R/m”.

(5) Financial status of public system
1) Current financial status

The table below summarized the financial condition of public-managed water system.

Table 4.7.4 Financial Statements of DIME in Kampot Province

Kamot 1,000 Riel
Aasets 13,228,197
Current Aasets 962,883
Cash 290,528
Current Receivable 249,760
Materials 422,595
Fixed Assets 12,265,314
Land 3,041,619
Buildings net 2,941,408
Machineries net 5,881,056
Other Equipments net 401,231
Liabilities & Equity 13,228,197
Liabilities 163,751
Current Liabilities 246
Long term Liabilities 163,505
Equity 13,064,446
Capital 13,103,562
Retained Earnings -39,116

Fixed Assets Ratio 93.9%
Fixed Assets to Fixed Liability Ratio 92.7%
Equity Ratio 98.8%

Suppy per Assets 14,811 Riel/m3
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1,000 Riel
2009 | 2008 | Retio |

Revenue 1,280,350 1,264,813 | 100.0%
Water revenue 1,250,924 1,141,137 90.2%
Others 29,426 123,676 9.8%
Expense 1,656,941 1,680,059 | 100.0%
Operating Expense 1,644,387 1,668,559 99.3%
Electricity Cost 512,119 374,736 22.3%
Chemicals 157,604 97,441 5.8%
Fuel 56,769 207,215 12.3%
Spairparts 81,866 145,937 8.7%
Labor & Temp. staff 13,088 22,290 1.3%
Salary & Allowance 108,990 143,921 8.6%
Depreciation 641,621 608,050 36.2%
Others 72,330 68,969 4.1%
Operating Expense - 12,554 | 11,500 0.7%
Administrative & Tax 12,554 11,500 0.7%
Net income -376,591 -415,246 | -24.7%

Amout of Water Supply 2,447 m3/day

Unit price of Water Supply 1,416 Riel/m3

Energy Cost per Water 761 Riel/m3

Material Cost per Water 163 Riel/m3

Labor Cost per Water 186 Riel/m3

Fanincial statement was stored in control room of WTP.

2) Potential in self-reliance management by water sales income

Income statement shows significant loss. Revenue generation is largely affected by huge
operation and maintenance cost. Income from water sales comprised 90% of the total revenue,
which is relatively good.

3) Composition of expenditure

Major expenditures were depreciation, electricity and fuel. Also, expenses for chemical, fuel
and other materials fluctuate appreciably within a year. No annual budget is prepared. Hence,
stocks and equipment are procured based on actual need.

4) Financial stability

The capital structure is weak due to annual operation loss attributing to substantially reducing
equity’s capital and net worth. Although the equity capital ratio is in a reasonable range at 99%,
the long-term liability ratio is 94%,which suggests it totally depends on the fund offered by
donor agencies.

5) Fund investment

Considering the annual investment amount and the annual volume of water supplied, the unit
investment was 14,811 Riel/m®. Compared to other projects, this figure is extremely high. It
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shows that water sales income is far below the investment cost for the system.

(6) Relevant facilities

1) Kampot provincial private managed system (Chhuk)

eDescription of the system

As observed during the site visit, the WTP of the Chhuk private-managed water supply system
is in troublesome condition. The treated water cannot be regarded as safe water considering
the dismal performance of the WTP. Improvement of the existing private-managed system is
an interim work to be prioritized.

e\Water supply facilities

Raw water is drawn from nearby river by engine-drivem pump. The weir used to divert water
is damaged. The raw water has very high turbidity. However, no coagulation is administered
as no rapid mixing device was found. Only flocculator with baffle and shallow filter are
available. The treated water is pumped to an elevated tank by an engine-driven pump.

With regard to the distribution facilities, most of the PVC pipes with TS socket are exposed,
particularly those installed along with roads. This is prone to accidental crush by automobile.

eOperation Status

No coagulant is employed as can be observed. The sedimentation tank was filled with
sediments. Empty chemical bags were indiscriminately disposed into receiving well. Filter
surface was coverd with scum. No disnfection was conducted as stock ran out. In general,
the WTP is in disorder and treatment is not effective to provide potable water to the consumers.

Photo 4.7.2 Baffling Type Flocculator and Sedimentation Basin
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Photo 4.7.3 Bubbled Surface of Sedimentation Basin

4.7.3 Rural Water Supply

(1) Current Condition of Rural Water Supply

1) Water Sources

The water sources used in this province consist of “Springs, Rivers, etc.” (45.9%), “Unprotected
Dug Wells” (30.8%) and “Tube/Pipe Wells” (10.6%), and the access rate to improved water are
20.9%. About 48.1% of households in this province depend on remote water sources.

B Piped water

B Tube/Pipe Wells

B Protected Dug Wells
O Rain

O Unprotected Dug Wells
O Spring, River etc.

O Bought

@ Others

45.9%

Figure 4.7.4 Type of Water Sources (Kampot Province)

2) Condition of Water Supply Facilities

The monitoring of existing water facilities in the province by PDRD is shown in Table 4.7.5.
The functional rate of bored well is 71.2%.

Meanwhile, unprotected wells mostly are supposed to un-function due to failures of parts.
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Table 4.7.5 Monitoring Results by PDRD (Kampot Province)
Total Function Broken
Items - :
No. No. Ratio No. Ratio
Afridev 512 403 78.7% 109 21.3%
India Mark 11 394 276 70.1% 118 29.9%
VN6 1,796 1,246 69.4% 550 30.6%
Total 2,702 1,925 71.2% 777 28.8%

Source: PDRD in Kampot (2010)

3) Hand pumps

Afridev hand pumps are used in areas where groundwater level is deep. On the orher hand,
VN6 pumps are utilized in areas where groundwater occurs at shallow depth. Spare parts for
Afridev hand pumps are not readily available in the province. A set of spare parts is usually
provided for each hand pump installed for the past projects. If WSUG needs spare parts for
Afidev hand pumps, it has to order from the PDRD. The spare parts are procured in Phnom
Penh by the PDRD.

4) Water Quality for Groundwater

There is no reported high arsenic concentration in groundwater in this province. However,
elevated iron and salt concentration in groundwater were detected in some communes in
Kampot Town, Kampong Trach, Tack Chou and Bantey Means. In shallow wells, high salt
concentration reders the water tastes sour. Iron and salts in elevated concentration is mostly
found in deep wells  Therefore, groundwater development in the area is not simple.

(2) Organization and Structure/Operation and Maintenance

1) Organizational Structure

The PDRD in this province is comprised of 83 staff, 8 of which are under the Office of Rural
Water Supply and 7 are under the Office of Primary Health.

Director of

PDRD Total 83 staffs
Deputy Deputy
Director Director
Office of Office of Office of Office of Rural
Training & Administration & Community Road
Research Ceneaatais Development Construction
Office of Office of Rural Office of Office of Rural Office of
Accounting & Economic Plannin Water Supply Primary Health
Finance Development 9 (8 staffs) (7 staffs)

8 District I
Offices

Figure 4.7.5 PDRD Organization Chart (Kampot Province)
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2) Budget

“Personal expenses” accounts for the bulk of PDRD’s annual budget. No budget is allocated for
rural water supply and health care projects.

In 2009, 261.2 million Riel was allocated for MRD, mainly used for the rehabilitation of
existing facilities

Table 4.7.6 PDRD Budget (Kampot Province)
Unit: million Riel

2009 2010
Items - -
Budget | Ratio | Budget | Ratio
Purchase 155.0 | 24.4% 155.0 | 22.2%
External charges for services 122.0 | 19.2%| 162.0 | 23.2%
Other external charges for services 113.0 | 17.8%| 113.0| 16.2%
State Budget
Personal expenses 243.0 | 38.2% 264.7 | 37.9%
Taxes and similar services 3.0 0.5% 3.0 0.4%
Total 636.0 697.7
Budget | Qty. Budget | Qty.
New well construction 16
Budaet Allocati Well rehabilitation 115
udget Aflocation Upgrading Community Pond 0 .
by MRD Rai " lection Gnk 261.2 under preparation
(MRD financial an WET er colection tan ' by MRD
package budget) Small p.lpe water supply system
Upgrading Canals 0
Total 131

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget

3) Operation and Maintenance

Since PDRD is active in undertaking monitoring program for the water supply facilities in this
province for preparation of rehabilitation plan for submission to MRD for funding. The PDRD
owns drilling rig. However, this is already in dilapidated condition. Thus, PDRD cannot
developed more wells to augment current supply. There is also inadequate budget allocation
for the agency to implement projects.

(3) Assistance from Donor Agencies

1) Existing Project

In 1996, IFAD (NGO) carried out a project that includes construction of open wells and tube
wells with hand pump in Chum Kiri, Angkor Chey, Kampong Trach and Dong Tong. CIDSE
(NGO) also implemented construction of open well in Chum Kiri District. During the period
2006 - 2007, Demark Red Cross carried out construction of tubewells with hand pumps and
simple toilets made of concrete. In 2008, KOICA constructed 500 open wells. In 2009, PDRD
carried out rehabilitation of 115 tube wells with hand pumps and construction of 16 new tube
wells with hand pumps from the funds of MRD.
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2) New Assistance Project

a. Rural Water Supply and Sanitation Project financed by IMF

(i) Target sites: 2 districts (Kampong Trach, Teck Chhou)

(if) Components: Construction of tubewell with hand pump, community pond and toilet

b. Rehabilitation Project for Rural Water Supply financed by MRD
Rehabilitation of 185 existing tube wells with hand pumps are planed for 2010.

(4) Current Condition of Hygiene
Households with toilets account for 22.8% (27,315 households) in the rural areas. Of these
households, 41.8% use pit latrines and 33.5% use septic tanks.

2.5%

22.2%

O Sewerage
M Septic Tank
O Pit Latrine
O Others

41.8%

33.5%

Figure 4.7.6 Type of Toilet (Kampot Province)

4.7.4 Safe Water Supply Area

Based on the data on water source usage by household in each community from the 2008 census,
only 6 of the total 92 communes in this province have more than 50% access to “improved
water” as shown in the table below.

Table 4.7.7 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Kampot Province)
Urban Rural Total

5/7 communes 1/85 communes 6/92 communes
Note: The denominator in the table is the number of communes/Sangkat
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Figure 4.7.7 Service Area of Safe Water (Kampot Province)
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4.8 Kandal Province

4.8.1 Brief Description of the Province

The Kandal province has an area of 3,564 km?, comprised of 11 districts, 147 communes, and
1,083 villages. According to 2008 Census, urban population was 195,898 persons (36,329 HH) ,
and rural population was 1,069,382 persons (218,700 HH) . Population growth rate was 2.93%
in urban area, 1.40 % in rural area and 1.62 % in whole province.

4.8.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project

1) Status of provincial urban water supply

The Public-managed system for the provincial capital supplies water from the PPWSA. In
addition, several private-managed water supply systems operate within the province. There are
15 MIME licensed privated-managed urban water supply systems as well as 30 small-scaled
systems.

| 16 Preaek Anhchanh |

15 Kaoh Chen

\ / | 12 Svay Chrum |
10 Preaek Ta meak
\D //' '
u|

| 11 Preaek Ta Kov |

=R
// | 9 Kampong Chamlang |
n“ oo EeEEmE
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—
Og —

/ 0.0
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Aé Dsl 5 Kaoh Thom ka |

Dé Private in service | 6 Sampov Lun |

[\« | Private constructing /

Aé Licensed but unavailable D

Oé Only F/S, or willing
< Rural pipe water supply

< Rural supply

O
(

Figure 4.8.1 Existing Urban Water Supply System in Kandal Province
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Table 4.8.1 Current Status of Urban Water Supply in Kandal Province
No Town Name Ownership Est;;el?srhe d Population | Connection (riu /5;);) Resource Congggtion &7:8 Note
1 Kandal (PPSWA) Pub Water Supply by PPWSA
2 Kbal Kaoh, Kien Svay Pri 3,819 2,700 200,000 1,700
3 Prek Pnov, Popnhea Lueu Pri 1,270 130 160,000 1,800
4 Preak Thmei, Kien Svay Pri 2,400 1,800
5 Kaoh Thom ka, Kaoh Thom Pri 770 130 80,000 1,700
6 Sampov Lun, Kaoh Thom Pri 1,466 510 240,000 2,000
7 Preaek Koy, S’ang Pri 1,195 700 240,000 1,850
8 Treauy Sla, S’ang Pri 1,100 290 80,000 1,700
9 Kampong Chamlang, Khsach Kandal Pri
10 Preaek Ta meak, Khsach Kandal Pri 287 40 90,000 2,000
11 Preaek Ta Kov, Khsach Kandal Pri 1,062 180 140,000 2,500
12 Svay Chrum, Khsach Kandal Pri 404 50 200,000 2,000
13 Kran mkak, Angk Snoul Pri 1,165 460 150,000 2,800
14 Lumhach, Angk Snoul Pri 337 120 150,000 2,500
15 Kaoh Chen, Popnhea lueu Pri 104 330 200,000 2,500
16 Preaek Anhchanh, Mukh Kampul Pri 270 1,900
*1 Blank means N/A.

2) Histrical development of urban and public water supply system

A public-managed WTP was newly constructed in Phom Penh in 2009 and transferred to
PPWSA. PPWSA also undertakes O&M activities. Treated water is pumped to the elevated tank
located near to DIME office and distributed by gravity.

3) Support from donor agencies

Several staff attended technical seminar on private managed water supply O&M presented by
Kosan (NGO) and JICA. No aid is currently obtained from donor agencies. No urban water
supply system development plan is being prepared at the moment.

4) Difficulty in assistance structure building

Kandal provinve is the second industrial province in Cambodia with textile as the major industry.

To operate a factory, license is required from the following offices:
e  Factory scale>2 million US$ License from MIME
e  Factory scale<2 million US$ License from the province

Since Kandal is located adjacent to Phom Penh, necessary materials and equipment can be
easily procured. A number of hotels suited for long-term stay are available.

(2) Urban water supply system management structure
1) Organization structure of DIME and public water utility
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Kandal DIME
Director
[
Deputy |Director Deputy IDirector Deputy IDirector
Office of Office of Office of Adm. Office of Office of Office of
Measurement Industry & Personnel Mining Accounting Energy

Figure 4.8.2 Organization Chart of DIME in Kandal Province

As mentioned aboved, the operation and management of the water system is under the PPWSA.
Three out of the 70 staff of DIME are assigned to urban water supply system. The DIME has
no direct involment on the O and M of the water supply system.

eManagement status of private system

The responsibility of three DIME staff assigned to the urban water supply system is to supervise
the private-managed water systems. With regard to regulation of water supply system, MIME
makes inspection every three months.

For the 30 unlicensed small-scaled urban water supply systems, upgrading of facilities is needed.
But according to the current law system, MIME cannot compel these water systems to make
necessary upgrading. MIME is examining the law for revision.

It was reported that other small-scaled systems out of jurisdiction of the MIME set higher water
tariff and supplied water in inferior quality. In some occassions, untreated river water is
directly supplied without disinfection.

Since private sector’s financial capability is weak, assistance from funding agencies is needed.
Further, water meter reading figures are not reliable.

(3) Relevant facilities

1) Preaek Phnov public managed system

eQutline of the system

The urban water system licensed by MIME and located in Preaeck Phnov Commune in Popnhea
Luev District has WTP capacity of 1,000 m%day to 1,500 m*/day

e\Water supply facilities

Treatment process is as follows:

Coagulation—Sedimentation Basin—Rapid Sand Filter—Clear water reservoir—Elevated tank
Chroline is injected in clear water reservoir.
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eOperational status
There are 18 persons assigned in O and M section that oversee the system with total house
connections of 1,270. To ensure quality of the water distributed to consumers, samples are
taken monthly and send to MIME for water quality analysis. The WTP facilities are operated
by power generator.

4.8.3 Rural Water Supply

(1) Current Condition of Rural Water Supply

1) Water Sources

The water sources used in this province consist of “Springs, Rivers, etc.” (41.1%), “Tube/Pipe
Wells” (20.6%) and “Bought” (18.7%), and the access rate to improved water are 33.5%. About
33.1% of households in this province depend on remote water sources.

M Piped water

B Tube/Pipe Wells

@ Protected Dug Wells

O Rain

O Unprotected Dug Wells
O Spring, River etc.

O Bought

@ Others

Figure 4.8.3 Type of Water Sources (Kandal Province)

2) Condition of Water Supply Facilities

The water sources used in this province consist of “springs, rivers and other water sources”
(41.1%), “tubed/pipe wells” (20.6%) and “water vendor” (18.7%). The access rate to
improved water is 33.5%. About 33.1% of the households in the province depend on remote
water sources.

Table 4.8.2 Monitoring Results by PDRD (Kandal Province)

Total Function Broken
Items : -
No. No. Ratio No. Ratio
Community 2,037 1,254 61.6% 783 38.4%
Hand-dug well Private 5771 N/A ** N/A **
Total 7,808 N/A wx N/A i
Community 4772 2,934 61.5% 1,838 38.5%
Tube well Private 20,995 N/A *x N/A *x
Total 25,767 N/A *x N/A il

Source: PDRD in Kandal (2008)
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3) Hand pumps

VN6 pumps are utilized in 60% of the rural wells, mostly in areas where groundwater occurs at
shallow depth. On the orher hand, Afridev hand pumps account for 40% of the wells, which
are used largely in areas where groundwater level is deep. India-maid Mark 111 hand pumps
are also used sparingly. Spare parts for VN6 can be procured easily in the province. For
Afridev hand pumps the parts are not readily available in the province and for India-made Mark
Il extra parts are not available in Cambodia. If WSUG needs spare parts for Afidev hand
pumps, it has to to be procured in Phnom Penh by the PDRD.

4) Water Quality of Groundwater

Elevated levels of arsenic were remarkably detected in tube wells along the Bacsak River.
Based on the result of the water quality analysis, 57.8% of the 4,779 groundwater samples were
detected with more than 10ppb of arsenic. This province is considered high risk area for
arsenic. Groundwater is an alternative source for small pipe water system in the western part
of the Bacsak River considering the government budget constraint.

Table 4.8.3: Result of Arsenic Testing (Kandal Province)

Total No. of As > 50 ppb 10 < As < 50 ppb As < 10 ppb
tested wells No. Ratio No. Ratio No. Ratio
4,779 2,260 47.3% 503 10.5% 2,016 42.2%

Source: Arsenic Center (2005-2007)

Moreover, iron concentrations and hardness are generally excessive in the province. With the
water quality problem of groundwater in the area, the residents have no other option but to use
polluted surface water.

PDRD indicated that groundwater development in Kandal Stueng, Ampov Prey, Thaeng and
Trapeang Veaeng commune is difficult.

(2) Organization and Structure/Operation and Maintenance

1) Organizational Structure

The PDRD in this province is comprised of 92 staff, 8 of which are under the Office of Rural
Water Supply and 5 are under the Office of Primary Health.
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Director of
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. Office of Ethnic
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(5 staffs) (8 staffs) Construction P
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Figure 4.8.4 PDRD Organization Chart (Kandal Province)

2) Budget
“Personal expenses” accounts for the bulk of PDRD’s annual budget. No budget is allocated for
rural water supply and health care projects, and also MRD financial package budget in 2009.

Table 4.8.4 PDRD Budget (Kandal Province)

Unit: million Riel

2009 2010
Items - -
Budget | Ratio | Budget | Ratio
Purchase 222.8 | 36.8%| 222.8| 352%
External charges for services 90.0 | 14.9% 90.0 | 14.2%
Other external charges for services 30.0 5.0% 30.0 4.7%
State Budget
Personal expenses 260.0 | 42.9% 287.0 | 45.4%
Taxes and similar services 3.0 0.5% 3.0 0.5%
Total 605.8 632.8
Budget | Qty. Budget | Qty.
New well construction
Budaet Allocati Well rehabilitation
udget Aflocation Upgrading Community Pond .
by MRD Rain water collection tank no allocation under preparation
(MRD financial : W_ ' by MRD
package budget) Small p.lpe water supply system
Upgrading Canals
Total

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget

3) Operation and Maintenance
If hand pump is broken, repair is contracted out to private entity without PDRD assistance.
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(3) Assistance by Other Donors

1) Existing Project

a. Rural Water Supply and Sanitation Project financed by IMF

(i) Status: Base line survey was already done.

(ii) Target sites: 5 districts (5 communes per one district)

(iiif) Components: Construction of tubewell, school toilet and community pond

b. CLTS Project by World Vision
(i) Target sites: 6 villages (2 villages in 2009, 6 villages in 2010)
(ii) Components: Construction of tube well and hygiene education

c. Arsenic Mitigation Program by MRD/PDRD financed by UNICEF

(i) Period: From 2004 to 2010 (plan preparation in 2010)

(if) Components: KAP survey, testing and marking tubewell in the At Risk areas, IEC
intervention and provision of alternative safe water

(4) Current Condition of Hygiene
Households with toilets account for 40.1% (87,672 households) in the rural areas. Of these
households, 56.9% use septic tanks and 25.4% are connected to sewerage system.

1.6%

O Sewerage
M Septic Tank
O Pit Latrine
O Others

56.9%

Figure 4.8.5 Type of Toilet (Kandal Province)

According to PDRD, incidence of diarrhea in children is high in this province. The average
medical expenditure per child for one year is from 60,000 to 100,000 Riel (15-25 US$) as of last
year. This is susbtantial for rural residents.

Moreover, hygiene education and awareness are not aggressive in the area. The PDRD
consider that public awareness campaign program be implemented to improved hygiene in the
locality. In 4 villages, PDRD observed improvement hygiene of residents with the awareness
program of Word Vision.
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4.8.4 Safe Water Supply Area

Based on the data on water source usage by household in each community from the 2008 census,
only 41 of the total 147 communes in this province have more than 50% access to “improved
water” as shown in the table below.

Table 4.8.5 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Kandal Province)
Urban Rural Total
12/15 communes 29/132 communes 41/147 communes

Note: The denominator in the table is the number of communes/Sangkat
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Figure 4.8.6 Service Area of Safe Water (Kandal Province)
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4.9 Koh Kong Province

4.9.1 Brief Description of the Province

The Koh Kong province has an area of 10,090 km?, comprised of 7 districts, 29 communes, and
119 villages. According to 2008 Census, urban population was 36,053 persons (7,395 HH) , and
rural population was 81,428 persons (16,771 HH) . Population growth rate was -1.48% in urban
area, 0.92 % in rural area and 0.12 % in whole province.

4.9.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project

1) Status of provincial urban water supply

The water supply in Koh Kong capital is provided by large-scale private-managed system built
in Mondul Seima, which is located on the opposite river bank. There are three other
private-managed water systems in the province.

Dé Private in service

| Dé Private constructing

I 1 Koh Kong, Mondul Seima < Licensed but unavailable

Oé Only F/S, or willing

<~ |_Rural pipe water supply

& | _Rural supply

Ua

I 2 Tmar Sar |

_l 3 Andong Teuk |

=
0

/

Figure 4.9.1 Existing Urban Water Supply System in Koh Kong Province
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Table 4.9.1 Current Status of Urban Water Supply in Koh Kong Province

No Town Name Ownership Est;ﬁiasrhe q Population | Connection (;u /gzg/) Resource Congggtion (Eﬂ]ﬁ) Note
1 Koh Kong, Mondul Seima Pri 2000 ? 1,313 2,200 Pond 350,000 1,800 *1
2 Tmar Sar, Batum Sarkor Pri 2003 450 20-60 Pond 4,000

3 Andong Teuk, Batum Sarkor Pri 2009 20 7 Pond 4,000

4 Sre Ambeil Pri 2002 515 300 Pond 20,000 2,000

*1 Source: Information by MIME. Blank means N/A.

2) Historical development of urban and public water supply system

Aprox.2000
Early 2000’s

Several private managed water supply providers started system construction.
Private managed system construction was completed.

Operation of Mondul Seima system was supposed to start in early 2000’s. Current operational
status of WTP is satisfactory and staff has high motivation.
Two small-scaled piped systems in Batum Sarkor were built by village budget to improve local
sanitation ondition. These systems seldom operate during rainy season.
Established in 2000 as private sector-led system, Sre Ambeil water supply system started
It has five staff. Although some facilities are slightly deteriorated,
treatment performance is still satisfactory. The service provider is contemplating on expanding
the service area through income from water sales.

operation in 2002.

3) Support from donor agencies
DIME insists to develop the public managed water supply system in the provincial capital.
Although they consider that the existing water supply capacity is not coping with water demand,
they cannot participate in this undertaking.

(2) Urban water supply system management structure
1) Organizational structure of DIME and public water utility

Koh Kong DIME

Director

Deputy Director

s

Administration
Office

| Accounting

Office

Office

Industry Affaire

Mineral
Resource Office

| Energy Office

Metrology
Office

Potable Water
Supply Office

i

District Office

Total number of staff: 33

Figure 4.9.2 Organizational Chart of DIME in Koh Kong Province
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DIME has total 33 staffs and Potable Water Supply Office is managing water supply system.

2) Capacity development for staff
No technical seminar has been held as DIME is not directly managing water supply projects.

(3) Relevant facilities

1) Mondul Seima private-managed water supply system

eDescription of the system

The private-managed water provider played important part in the development of Koh Kong
City. Water tariff for the system is 2,000 R/m°. The system operates sustainably and can
support service area expension.

The WTP of the system is located at the opposite side of the river that runs through the city
(facing to the provincial capital and water transmission pipe of another system). Installation of
the 200 to 250 diameter PE pipe crossing the Koh Kong brige is on-going at present.
Distribution pipeline installation works continuously expand in city area to increase service area.
As private-managed system, no public fund has been received, but the service area has been
expanding using the income from water sales.

e\Water supply facilities

The source of raw water is a lake. A WTP is provided and has operated for eight years. The
WTP has two separate units. Unit No.1 is located near to raw water source and is typical of
Cambodia treatment process, which is comprised of horizontal flow clarifier as the core facility.
Unit No.2 has different setup from other unit. This unit was designed by a Thai engineer.
The treatment process is composed by rapid mixing chamber, shaft-type flocculator,
sedimentation basin and filtration tank. A small-capacity elevated tank is utilized as
backwashing tank. CIP and PE pipes are used for piping.

eOperational status

Suffiucient chemical coagulation and flocculation were observed. Coagulation performance is
satisfactory.

Alum is used as coagulantion agent. For pH adjustment, soda ash is utilized, while for
disinfection, chlorine, in the form of bleaching powder is used.

A 24-hour water supply service is normlly achieved. However, supply capacity becomes less
during dry season.

(4) Financial status of public system
As no public-managed system is operated in this province, no financial statement is available.

4.9.3 Rural Water Supply
(1) Current Condition of Rural Water Supply
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1) Water Sources

The water sources used in this province consist of “Unprotected Dug Wells” (47.6%), “Bought”
(15.90%) and “Piped water” (11.4%), and the access rate to improved water is 28.7%. About
45.7% of households in this province depend on remote water sources.

0.2% 11.4%

15.9% M Piped water
5.6% B Tube/Pipe Wells
7 5% @ Protected Dug Wells
11.2% O Rain

O Unprotected Dug Wells
0.5% O Spring, River etc.

O Bought

E Others

47.6%

Figure 4.9.3 Type of Water Sources (Koh Kong Province)

2) Condition of Water Supply Facilities

Since PDRD does not carry out regular monitoring and data management, it has no present
knowledge of the conditions of existing water supply facilities in the villages.

Meanwhile, according to the District Data Book (2008) of UNDP, the proportion of tubed well
which can be used in throughout the year is 74.3%, while the ratio of non-functional tubed well
is 24.1%.

Table 4.9.2 Functioning/Un-functioning Conditions of Water Supply Facilities (Koh Kong

Province)

Items fa'\\(lzci)lit(i); s Ratio
Total number of pumped or mixed wells 1,177
Year-round usable pumped or mixed wells 874| 74.3%
Dry season unusable pump or mixed wells 303| 25.7%
Pump or mixed wells needing repair/rehabilitation 284 24.1%
Total number of ring wells 1,450
Year-round usable ring wells 1,154| 79.6%
Dry season unusable ring wells 296| 20.4%
Ring wells needing repair/rehabilitation 229 15.8%
Total number of un-protected dug wells 2,106
Year-round usable un-protected dug wells 1,387| 65.9%
Dry season unusable un-protected dug wells 719 34.1%

Source: District Book (2008)
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3) Hand pumps

Afridev and Indian-made hand pumps are common in the area, which are cheap but not of good
quality. Spare parts of Afridev hand pumps are not easy to find in this province.

Although PDRD can receive requests, which are mostly repair of hand pumps and replacement
of parts, PDRD can not make implementation due to lack of budget.

4) Water Quality of Groundwater
PDRD does not carry out water quality testing eversince, although it is aware of the
groundwater quality in this province.

(2) Organization and Structure/Operation and Maintenance

1) Organizational Structure

The PDRD in this province is comprised of 27 staff, 2 of which are under the Office of Rural
Water Supply and another 2 are under the Office of Primary Health.

Director of
PDRD Total 27 staffs
Deputy Deputy Deputy Deputy
Director Director Director Director
. Office of Office of Office of Rural Office of Rural
Office of oL ; ;
e Administration & Community Economic Road
General Affairs Development Development Construction
Offlce. of Office of Ethnic .Of'flce of Office of Rural
Accounting & Minority Grou Primary Health Water Supply
Finance y P (2 staffs) (2 staffs)
Rural
Development
Section

7 District I
Offices

Figure 4.9.4 PDRD Organization Chart (Koh Kong Province)

2) Budget

“External expenses for services” and “Personal expenses” account for a high percentage of
PDRD’s annual budget. No budget is allocated for rural water supply and health care projects.

A budget of 147.1 million Riel was allocated in 2009 to MRD mainly for rehabilitation of
existing facilities.
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Table 4.9.3 PDRD Budget (Koh Kong Province)

Unit: million Riel

2009 2010
Items - -
Budget | Ratio | Budget | Ratio
Purchase 58.0 | 17.2% 58.0 | 16.4%
External charges for services 107.0 | 31.8%| 107.0| 30.3%
Other external charges for services 67.0 | 19.9% 67.0 | 19.0%
State Budget
Personal expenses 105.0 | 31.2% 121.0 | 34.3%
Taxes and similar services 0.0 0.0% 0.0 0.0%
Total 337.0 353.0
Budget | Qty. Budget | Qty.
New well construction 30
Budaet Allocati Well rehabilitation 80
udget Aflocation Upgrading Community Pond .
by MRD Rai n lection tark 1471 under preparation
(MRD financial amn W"’T £F coTection Tan ' by MRD
package budget) Small p_lpe water supply system
Upgrading Canals 0
Total 110

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget

(3) Assistance from Other Donors

1) Existing Project

MRD constructed the open wells and tube wells with hand pumps from 1979 to 1998.

this period, there are no related program coming from donors and NGOs.
provided assistance for the construction of the open wells, tubed wells with hand pumps and
local infrastructure such as rural road during the period 1999 to 2000. MRD also constructed
the open wells and tubed wells with hand pumps from 2002 to 2007.
Wildlife, an NGO) supported the construction of 92 toilets in Thmar Boing districts in 2008 and
planned to construct 6 tubed wells in 2009.  Other donor is the SEILA.

2) New Assistance Plan

a. Rehabilitation Project for Rural Water Supply financed by MRD
PDRD has a plan to rehabilitate 50 tubed wells with hand pumps and 20 open wells in 2010,
which will be financed by MRD.

(4) Current Condition of Hygiene
Households with toilets account for 27.1% (4,553 households) in the rural areas. Of these
households, 40.2% use septic tanks and 29.9% are connected to sewerage system.
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Figure 4.9.5 Type of Toilet (Koh Kong Province)

(5) Characteristic of this province
This province has few projects from donors as compared with other provinces because of the
following reason:

(i) Accessibility

Travel time to the capital town was 12 hours by the boat from Phnom Penh. It had limited
access, which is passable only during dry season until the national road was built in 1997 to
1998. Public transport was very poor until buses ply the route Phnom Penh-Koh Kong and
vice versa in 2008. At present, it is still impossible to access overland to and from Kiri Sakor
District.

(ii) Laborers' wages

There are many laborer of fishing or forest in this province, and its wage level is high compared
with a farmer. It is a disincentive of the project implementation by NGOs not to ensure
manpower with low wage.

(iii) Natural condition
Prolong rainy season, from March to October, hampers project implementation.

4.9.4 Safe Water Supply Area

Based on the data on water source usage by household in each community from the 2008 census,
only 3 of the total 29 communes in this province have more than 50% access to “improved
water” as shown in the table below.

Table 4.9.4 Number of Communes of over 50 Percent of HHs with Access to Improved Water

(Koh Kong)
Urban Rural Total
2/3 communes 1/26 communes 3/29 communes

Note: The denominator in the table is the number of communes/Sangkat
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Figure 4.9.6 Service Area of Safe Water (Koh Kong Province)
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4.10 Kratie Province

4.10.1 Brief Description of the Province

The Kratie province has an area of 11,094 km?, comprised of 6 districts, 46 communes, and 260
villages. According to 2008 Census, urban population was 35,964 persons (7,439 HH) , and rural
population was 283,253 persons (57,884 HH) . Population growth rate was -0.10% in urban area,
2.22 % in rural area and 1.93 % in whole province.

4.10.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project

1) Status of provincial urban water supply

Only public managed water supply system is available in Kracheh, the provincial capital,
serving 4,524 HH and house connection of 1,712 units as of 2009. Further five private managed
systems are in service and contruction of one more sysyem is now on-going.
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Figure 4.10.1 Existing Urban Water Supply in Kratie Province
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Table 4.10.1 Current Status of Urban Water Supply in Kratie Province

No Town Name Ownership Est;gi?srhe d Population | Connection (Smli?gg) Resource Congggtlon (La/::af) Note
1 Kracheh Pub 1960 1,712 1,400

2 Chhloung Pri

3 Han Chey Pri

4 Roka Kandal Pri

5 Preaek Prasab Pri 335 47 60,000 2,000

6 Ta Mau Pri

7 Snuol Pri 394 230 100,000 2,500

*1 Blank means N/A.
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2) Historical development of urban and public water supply system

1952 Water supply system, which was served by untreated from Mekong River was
established.
1962 Groundwater intake system was developed through the assistance by USAID

and structure as water supply system was formed.
2005 Current water supply system was formed.

The original water supply system constructed in 1952 directly supplied untreated water from
Mekong River to consumers. The water supply sustem which distributes underground water
through tubed well and elevated tank was built in 1962 and is still operated. Current water
supply system was formed by construction of the WTP in 2005 using the budget of MIME.

3) Support from donor agencies
As to Kracheh city, ADB conducted the basic study together with Stung Traeng province. The
scope of work of the study was as follows:

1. Construction of new WTP located north of the existing WTP, upstream of Mekong River

2. Rehabilitation and expansion of distribution network

3. Development of urban sewerage system and inbstallation of latrine

English presentation material was collected and presented in the “Data collected by the Study
Team” Kr-7.

(2) Urban water supply system management structure
1) Organizational structure of DIME and public water utility

Kratie DIME

Director

Deputy Director Deputy Director Deputy Director

Office of Office of Office of Office of Office of Office of Office of Office of
Industry Electricity Administration Finance Mines Waterworks Energy Measurement
and Personnel

District Office District Office

U

District Office District Office | District Office

D

Figure 4.10.2 Organizational Chart of DIME in Kratie Province

The DIME has 18 staffs for the province.

4-106




Survey on the Water Supply Sector in the Kingdom of Cambodia Final Report

Kratie WTP

Director

Deputy Director

Chief Technical Chief of Adm.
Section and Finance Section

Vice Chief of
Technical Section

Production
Works

Vice Chief of Adm.
and Finance Section

‘ | Accountant | | Casher |

Water Meter
Reading

Billing

| | Network | | Collection

Figure 4.10.3 Organizational Chart of WTP in Kratie Province

2) Capacity development for staff
According to the questionnaire results, almost all the staff has not attended any related seminar
for capacity development.

(3) Water supply facilities and management of public system

1) Capacity and operation of intake facility

The WTP has two units; one is taking raw water from Mekong River and the other is pumping
groundwater through tubed wells constructed within the WTP premise. In 1962, USAID
drilled tubed wells at depth of 209mand 100m near the river. However, the 100m deep well
dried up in 1996. On the same year, SAWA, an NGO from Netherlands, drilled a 96m deep well,
and it dried up in 2002.

Currently, the groundwater through the 209 m deep well source augments the surface water
production from 50m®day to a total of 100m*day. During dry season, groundwater level
drastically lowers but is not drained. The river water source can secure sufficient amount of
water.

2) Capacity and operation of WTP
The water from river source is treated as follows:
Raw water storage tank—Coagulation tank— Shallow filter—Clear water reservoir (150 m*)

Groundwater is pumped directly to the reservoir without treatment.

The WTP started operation in 2005. Additional capacity is needed to cope with the water
demand. The filter is too shallow and has no drain channel installed, sometime sand spilled off.
Therefore, surface water treatment is intermittent. Moreover, as it is located in the city area,
no land is available for expansion. Chlorine gas is injected at clear water reservoir for
disinfection. The elevated reservoir aws built in 1960’s, which has capacity of 50 m*and height
of 18.5m.
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3) Capacity and function of distribution system

Two distributrion lines are installed. One is direct distribution line and the other is through the
elevated tank. Normally, the direct distribution line is used. The diameter of the distribution
mains is 300 mm, which is relatively large compared with the water supply capacity of
100m®day. Leakage of the pipe network is 29%.
envisioned, but no program is available.

Further reduction of the water loss is

4) Water supply project O&M status

O&M tools and equipment for WTP and distribution network are dilapidated and lacking. No
budget is available for water supply system expansion and repair tools and equipment. Tools are
purchased based on immediate needs. Reportedly, 10% of Thailand made water meter are not
functioning.

5) WTP O&M status

Upon the field survey, operation of all facilities were suspended for cleaning. During cleaning
works, groundwater is directly supplied. Coagulation tank and sedimentation basin are cleaned
every month and filter is back-washed every week. Every year filter media are replaced.

6) Water quality control and supply water quality
Since there is no loboratory available, water samples are sent to MIME every three months for
water quality analysis.

Table 4.10.2 Result of WTP Water Quality Analysis

Total . .
- . Total Arsenic Chloride
Parameter Turbidity pH Dlssqlved Iron (Fe) Hardness (As) cn
Solids
Standard <5NTU 6.5-85 < 800 mg/l <0.3mg/l <300 mg/l <50 pg/l < 250 mg/l
Raw Water
Potable Water | 2003/01/17 0.2NTU 7.39 206 0.52 120 0 1.44
*1 Blank means N/A.
(4) Water supply stastus of public system
1) Water supply amount, service ratio and house connection rate
Table 4.10.3 Water Supply Status of Public System
City Plan 2006 2007 2008 2009 2010 Future
Total population 4,039 4,160 4,524 4,659
Population in supply area 1,314 1,369 1,480 1,710 1,730 4,000
Service population 2,725 2,791 3,044 2,814 2,794
Service connection or household 1,626
Water supply (intake or treat) 1,125 1,258 1,410 1,400 1,400 3,000
Water supply (distribution) 736 837 964 1,074 1,200 2,700

*1 Blank means N/A.
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2) Water tariff
Current water tariff is 1,400 Riel/m?®.

3) Extent of water supply service
Current water service hour is 15 to 17 hours/day. The consumers are requesting continuous water
service. Because of low pressure, water is not available at the end of distribution network.

(5) Financial status of public system
1) Current financial status
Financial statememt was included in project report documents.

2) Potential in self-reliance management by water sales income

Income statement shows negligible loss. Income from water sales comprised 94% of the total
revenue, which is relatively good. Considerable decrease in water sales largely affects sustainability
of the water system.

Table 4.10.4 Financial Statements of DIME in Kratie Province

Kratie 1,000 Riel
Aasets 1,228,048
Current Aasets 291,766
Cash 49,540
Current Receivable 224,315
Materials 17,911
Fixed Assets 936,282
Land 199,875
Buildings net 315,245
Machineries net 411,964
Other Equipments net 9,198
Liabilities & Equity 1,228,048
Liabilities 225,614
Current Liabilities 225,614
Long term Liabilities 0
Equity 1,002,434
Capital 1,209,618
Retained Earnings -207,184

Fixed Assets Ratio 93.4%
Fixed Assets to Fixed Liability Ratio 93.4%
Equity Ratio 81.6%

Suppy per Assets 2,804 Riel/m3

4-109



Survey on the Water Supply Sector in the Kingdom of Cambodia Final Report

1,000 Riel
2009 | 2008 | Retio |

Revenue 577,194 512,659 | 100.0%
Water revenue 549,042 483,713 94.4%
Others 28,152 28,946 5.6%
Expense 536,316 561,435 | 100.0%
Operating Expense 536,316 561,435 | 100.0%
Electricity Cost 169,176 383,181 68.3%
Chemicals 34,164 42,373 7.5%
Fuel 190,629 33,359 5.9%
Spairparts 39,562 11,472 2.0%
Labor & Temp. staff 32,068 19,579 3.5%
Salary & Allowance 22,491 31,020 5.5%
Depreciation 28,152 19,804 3.5%
Others 20,074 20,647 3.7%
Operating Expense - o[ 0 0.0%
Administrative & Tax 0 0 0.0%
Net income 40,878 -48,776 -8.7%

Amout of Water Supply 1,200 m3/day

Unit price of Water Supply 1,170 Riel/m3

Energy Cost per Water 1,048 Riel/m3

Material Cost per Water 26 Riel/m3

Labor Cost per Water 116 Riel/m3

3) Composition of expenditures

Major disbursements were power and bad account. Expenses for salary and wages are
considered small and there is a possibility that the amount paid under this item was not allocated
from the internally generated fund. Also, expenses for fuel should be included in the O&M
cost as price fluctuates erratically in 2009.

4) Financial stability
The capital structure is weak due to annual operation loss attributing to substantially reducing
equity’s capital and net worth. Although the equity-debt ratio is 18%, the long-term liability
ratio is 93%. In general, the water supply system is totally depending on external sources, i.e.,
from donor agencies.

5) Fund investment

Considering the annual investment amount and the annual volume of water supplied, the unit
investment was 2,804Riel/m®. Compared to other projects, this figure is small compared with
those well-managed projects. Entry of accounts should be reviewed as depreciation cost was
observed to be small.

4.10.3 Rural Water Supply

(1) Current Condition of Rural Water Supply

1) Water Sources

The water sources used in this province consist of “Unprotected Dug Wells” (25.6%), “Springs,
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Rivers, etc.” (25.3%) and “Tube/Pipe Wells” (17.4%), and the access rate to improved water is
33.4%. About 43.4% of households in this province depend on remote water sources.

B Piped water
M Tube/Pipe Wells

17.4% O Protected Dug Wells
O Rain
O Unprotected Dug Wells
25.3% . .
4.1% O Spring, River etc.
\0.4% O Bought
@ Others

25.6%

Figure 4.10.4 Type of Water Sources (Kratie Province)

2) Condition of Water Supply Facilities
Since PDRD does not carry out regular monitoring and data management, it has no present
knowledge of the conditions of existing water supply facilities in the villages.

Table 4.10.5 Monitoring Results by PDRD (Kratie Province)

Hand-dug well .
Hand-dug well N Small Community
Items Total Tube well | it pratform Sattom irrgation pond
No. of facilities 2,203 886 643 563 89 22

Source: PDRD in Kratie (2010)

Meanwhile, according to the District Data Book (2008) of UNDP, the proportion of tubed well
which can be used in throughout the year is 86.2%, while the ratio of non-functional tubed well
is 16.3%.

Table 4.10.6 Functioning/Un-functioning Conditions of Water Supply Facilities (Kratie Province)

Items » :(l:ijlit?; s Ratio
Total number of pumped or mixed wells 2,579
Year-round usable pumped or mixed wells 2,223| 86.2%
Dry season unusable pump or mixed wells 356 13.8%
Pump or mixed wells needing repair/rehabilitation 420 16.3%
Total number of ring wells 2,033
Year-round usable ring wells 1,605 78.9%
Dry season unusable ring wells 428 21.1%
Ring wells needing repair/rehabilitation 353| 17.4%
Total number of un-protected dug wells 1,930
Year-round usable un-protected dug wells 1568 81.2%
Dry season unusable un-protected dug wells 362| 18.8%

Source: District Book (2008)
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3) Hand pumps

About 95% of the hand pumps installed in this province are Afridev, which is normally installed
in deep groundwater areas. The remaining 5% are VN6 and TARS hand pumps, which are
commonly installed in shallow groundwater areas. Spare parts for Afridev hand pumps are not
locally available in the province. If WSUG need the spare parts for Afridev hand pumps, the
following are usually done:

(i) PDRD requests the rehabilitation of well to MRD, then PDRD will rehabilitate 100 tubed
wells in 2010 using the MRD allocated budget; and

(i) WSUG order required spare parts to PDRD and PDRD procure it with actual charge in
Phnom Penh instead of WSUG.

4) Water Quality

Based on the Arsenic Mitigation Program of MRD, which is financed by UNICEF, elevated
arsenic concentration were founded in Kracheh and Preaek Prasab districts along Mekong River.
Considering to the result of water quality analysis by the Arsenic Center, 16.8% of 1,248
groundwater samples were detected with more than 10ppb of arsenic. This province is also
identified as a high risk area for arsenic.

Table 4.10.7 Result of Arsenic Testing (Kratie Province)

Total No. of As > 50 ppb 10 < As < 50 ppb As < 10 ppb
tested wells No. Ratio No. Ratio No. Ratio
1,248 94 7.5% 116 9.3% 1,038 83.2%

Source: Arsenic Center (2005-2007)

Moreover, since groundwater in the area is hard, notable in almost 60% of province, PDRD has
instructed residents to boil water.

(2) Organization and Structure/Operation and Maintenance

1) Organization and Structure

The PDRD in this province is comprised of 31 staff, 6 of which are under the Office of Rural
Water Supply and 4 are under the Office of Primary Health.
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Director of

Total 31 staffs

Deputy Deputy Deputy
Director Director Director
Office of Office of Rural Office of ] .
S . Office of Eth
Administration & Water Supply Primary Health Mi:;)?'it(; Grozlc
General Affairs (6 staffs) (4 staffs) >
Office of Rural Office of Office of Rural Office of
Road Community Economic Accounting &
Construction Development Development Finance
Office of
Planning

6 District I
Offices

Figure 4.10.5 PDRD Organization Chart (Kratie Province)
2) Budget
“External charges for services” accounts as for bulk of PDRD’s annual budget. No budget is
allocated for rural water supply and health care projects.
A budget of 40.3 million Riel for MRD was allocated in 2009 mainly for rehabilitation for
existing facilities.
Table 4.10.8 PDRD Budget (Kratie Province)
Unit: million Riel

2009 2010
Items - -
Budget | Ratio | Budget | Ratio
Purchase 57.0 6.7% 57.0 4.5%
External charges for services 605.8 | 71.3%| 1,006.0 | 78.7%
Other external charges for services 98.0 | 11.5% 97.8 7.6%
State Budget
Personal expenses 88.0 | 10.4% 116.9 9.1%
Taxes and similar services 1.3 0.2% 1.3 0.1%
Total 850.1 1,279.0
Budget | Qty. Budget | Qty.
New well construction 5
Budaet Allocati Well rehabilitation 0
udget Attocation Upgrading Community Pond 0 .
by MRD Rai n lection tark 403 0 under preparation
(MRD financial an W% £ corection Tan ' 0 by MRD
package budget) Small p_lpe water supply system
Upgrading Canals 0
Total 5

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget
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(3) Assistance from Other Donors

1) Existing Project

a. Arsenic Mitigation Program

(i) Target sites: 124 villages

(if) Component: Arsenic testing, IEC activities and provision of alternative safe water such as
rainwater jar and hand dug well

b. Rural Water Supply Project by USAID
(i) Period: From 1994 to 2000
(ii) Component: Construction of 630 tube wells with hand pumps

2) New Assistance Plan

a. Rural Water Supply and Sanitation Project financed by IMF

(i) Status: Bidding for construction of water supply facilities is under preparation.

(i) Target sites: 4 districts (Krong Kracheh and Sambour district are selected in 2010 as a pilot
site)

(iii) Component: Construction of tube well, rainwater collection and public toilet and hygiene
education

b. CLTS Project by UNICEF

(i) Target sites: 10 villages

(ii) Period: From July 2009 to 2010

(iii) Component: Hygiene education include sanitation campaign

(4) Current Condition of Hygiene
Households with toilets account for 21.8% (12,590 households) in the rural areas. Of these
households, 49.8% use septic tanks and 28.6% use pit latrines.

10.1% 11.5%

O Sewerage
M Septic Tank
O Pit Latrine
O Others

28.6%

Figure 4.10.6 Type of Toilet (Kratie Province)
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4.10.4 Safe Water Supply Area
Based on the data on water source usage by household in each community from the 2008 census,

12 of the total 46 communes in this province have more than 50% access to “improved water”
as shown in the table below.

Table 4.10.9 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Kratie Province)
Urban Rural Total

5/5 communes 7/41 communes 12/46 communes
Note: The denominator in the table is the number of communes/Sangkat

4-115



Survey on the Water Supply Sector in the Kingdom of Cambodia

Final Report

LEGEND

/\/ D strctBoundary
N

Y

Comm une Boundary
Road
R ver

ProvihcialCapial

Data Source: Census 2008

Access to improved water

Density

2,000
500
200

person/km?

Figure 4.10.7 Service Area of Safe Water (Kratie Province)
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4.11 Mondul Kiri Province

4.11.1 Brief Description of the Province

The Mondul Kiri province has an area of 14,288 km?, comprised of 5 districts, 21 communes,
and 99 villages. According to 2008 Census, urban population was 4,859 persons (938 HH) , and
rural population was 56,248 persons (11,332 HH) . Population growth rate was 5.76% in urban
area, 6.39 % in rural area and 6.34 % in whole province.

4.11.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project

1) Status of provincial urban water supply

At present, no urban water supply system exists in the province. In provincial capital of Saen
Monouromdeha, groundwater is the primary source of water. It neither belonged to the PDRD
nor to DIME. No large-scaled private managed water system exists in the province.

Private in service

Private constructing

Licensed but unavailable

Only F/S, or willing

Rural pipe water supply

Rural supply

Figure 4.11.1 Existing Urban Water Supply in Mondul Kiri Province
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Table 4.11.1 Current Status of Urban Water Supply in Mondul Kiri Province

- Year - . Supply Connection| Tariff
No Town Name Ownership Established Population| Connection (m3/ day) Resource fee R /m3) Note
1 Saen Monouromdeha Pub Not operated yet ~ (Now on F/S)

In Kaev Seima District, potable water is sold to 10 households by tanker trucks. The sold
water is sourced from tubed wells built by private sector. No license is given by MIME to this
water vendor.

2) Historical development of urban and public water supply system
Water supply system is not yet developed. According to Yearly Development Plan, the following
basic study has been prepared. Estimated project cost does not include electrical quipment.

1 Basic Study on Koh Nhek District Water Supply System Estimated Project Cost: 2,500,000 USD
2. Basic Study on Pich Chrada District Water Supply System Estimated Project Cost: 1,500,000 USD
3. Basic Study on Keo Seyma District Water Supply System Estimated Project Cost: 1,000,000 USD
4. Basic Study on O Reing district District Water Supply System Estimated Project Cost: 1,000,000 USD

3) Support from donor agencies

As a part of Triangle Program assisted by the Japanese government, a study on WTP,
distribution network and project implementation is now being prepared for two communes in
provincial capital. The study is composed of two stages. The DIME prepared a report for
Stage 1 and MIME worked on the Stage 2. Current status of the study is preparation of basic
design.

The proposed raw water source is one of two existing ponds in city. Although arsenic was
found present in pond water, concentration was below the maximum limit. The other pond
exceeded the arsenic standard; hence the pond is not recommended as future source of supply.
Land acquisition for WTP site was already completed. At present, no other donor agencies are
interested.

(2) Urban water supply system management structure
1) Organization structure of DIME and public water utility
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Mondul Kiri DIME

Director

Deputy Director of
Adm. & Finance

Deputy Director of
Mines Technical

I
Office of

Office of
Administration

Office of
Finance

Measurement

Office of Office of
Mimes Waterworks

Office of Office of
Industry Energy

Office of
Electricity

Figure 4.11.2 Organizational Chart of DIME in Mondul Kiri Province

DIME’s current existence in the province is mainly for power supply.

(3) Relevant facilities

1) Candidate site for WTP and location of intake
The ground level of the proposed WTP site is +780 m, while the GL of surrouding area of raw
water pond is +680 m or a difference of 100m. Short trees are scattered in WTP site. Access
road is definitely needed. As the water depth of the target pond is only 4 to 5 m, fluctuation of

water level must be carefully examined.

4.11.3 Rural Water Supply
(1) Current Condition of Rural Water Supply
1) Water Sources

The water sources used in this province consist of “Springs, Rivers, etc.” (38.6%), “Tube/Pipe
Wells” (23.3%) and “Unprotected Dug Wells” (18.3%), and the access rate to improved water
are 41.4%. About 57.3% of households in this province depend on remote water sources.

1.5%

23.3%

38.6%

18.3% L0.0%

16.5%

B Piped water

B Tube/Pipe Wells

@ Protected Dug Wells
O Rain

O Unprotected Dug Wells
O Spring, River etc.

O Bought

@ Others

Figure 4.11.3 Type of Water Sources (Mondul Kiri Province)
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2) Condition of Water Supply Facilities
Since PDRD does not carry out regular monitoring and data management, it has no present
knowledge of the conditions of existing water supply facilities in the villages.
Meanwhile, according to the District Data Book (2008) of UNDP, the proportion of tubed well
which can be used in throughout the year is 82.1%, while the ratio of non-functional tubed well
is 16.8%.

Table 4.11.2 Functioning/Un-functioning Conditions of Water Supply Facilities

(Mondul Kiri Province)

Items fa’\;ﬁit?; Ratio
Total number of pumped or mixed wells 463
Year-round usable pumped or mixed wells 380 82.1%
Dry season unusable pump or mixed wells 83| 17.9%
Pump or mixed wells needing repair/rehabilitation 78| 16.8%
Total number of ring wells 206
Year-round usable ring wells 185| 89.8%
Dry season unusable ring wells 21| 10.2%
Ring wells needing repair/rehabilitation 33| 16.0%
Total number of un-protected dug wells 1,127
Year-round usable un-protected dug wells 976 86.6%
Dry season unusable un-protected dug wells 151 13.4%

Source: District Book (2008)
3) Hand pumps
Afridev hand pumps are common in this province. Although spare parts for Afridev hand pumps
are not available in this province, PDRD can provide some parts. Thus, if WSUG needs spare
parts or repair of facilities, the PDRD is sought for the service with corresponding charges to
WSUG.
Moreover, in blighted areas, PDRD provides supports. PDRD recommends WSUG to collect
100 Riel as water fee per month for every household.

4) Water Quality for Groundwater

Hardness is high in the groundwater of the province. Likewise, groundwater potential for
development is low according to PDRD, particularly in Sokh Dom, Spean Mean Chey
commune, Krong Sean Monoyrom districts.

(2) Organization and Structure/Operation and Maintenance

1) Organizational Structure

The PDRD in this province is comprised of 24 staff, 2 of which are under the Office of Rural
Water Supply and 1 under the Office of Primary Health.
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Director of

Total 24 staffs

Deputy Deputy Deputy

Director Director Director
Office of Ethnic Office of Office of Rural Office of Rural
Minority Grou Plannin Water Supply Road

P 9 (2 staffs) Construction
Office of Office of Office of Rural
Training & Administration & Economic

Research General Affairs Development

Office of Office of Office of
Primary Health Accounting & Community

(1 staff) Finance Development

5 District I
Offices

Figure 4.11.4 PDRD Organization Chart (Mondul Kiri Province)

2) Budget

“External charges for services” accounts for bulk of PDRD’s annual budget. No budget is
allocated for rural water supply and health care projects, and also MRD financial package
budget in 20009.

Table 4.11.3 PDRD Budget (Mondul Kiri Province)

Unit: million Riel

2009 2010
Items - -
Budget | Ratio | Budget | Ratio
Purchase 145.0 | 12.3%| 383.0 | 26.8%
External charges for services 750.0 | 63.4%| 709.0 | 49.5%
Other external charges for services 177.6 | 15.0%| 177.6 | 12.4%
State Budget
Personal expenses 110.0 9.3% 158.9 | 11.1%
Taxes and similar services 1.0 0.1% 3.0 0.2%
Total 1,183.6 1,431.5
Budget | OQty. Budget | OQty.

New well construction
Well rehabilitation
Upgrading Community Pond

Budget Allocation

by MRD Rain water collection tank no allocation under preparation
(MRD financial : W_ corect by MRD
package budget) Small pipe water supply system

Upgrading Canals
Total
Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget
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Prey Veng DIME

Director

Deputy Director Deputy Director

Office of

Office of Office of Office of Adm. Office of Office of Office of
Industry Affair

Finance Mine & personnel Waterworks Energy Measurement

i

District Office District Office

Figure 4.14.2 Organization Chart of DIME in Prey Veng Province

DIME has only three staff in the water supply division and apparently there is shortage of
labor. No detailed information on private-managed system is available.

2) Capacity development for staff
DIME needs capacity building program to upgrade the technical level of staff. The number
of staff is also insufficient.

(3) Water supply facilities and management of public system
1) Capacity and operation of intake facility
Existing public-managed urban water supply system in the provincial capital uses
groundwater as water source. Groundwater is pumped to an elevated tank and supplied to
the service area by gravity. Groundwater table lowers during dry season but no depletion has
occurred.

There are three wells within the WTP premises but one well caused groundwater table
lowering. As a countermeasure, manual work to build pump installation base in deeper level
is being executed. Well pump has pump head of 51 m and casing diameter is 150 mm.

2) Capacity and operation of WTP

Design WTP capacity is 1,300 m*/day. Water is directly supplied without water treatment.
Chlorine disinfection is not practiced. Elevated tank has a capacity of 50 m%and a height of
20 m built in 1954,

Though the system is equipped with a generator, it is non-functioning since1995 because of
breakdown and inefficient fuel consumption. Water supply is therefore suspended during
power failure.

Dimension of WTP area is 30 m x 80 m.  With the planned WTP replacement, site restriction
shall be taken into account.
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3) Capacity and operation of distribution system
Since the distribution network was constructed
in 1954, it has already been heavily deteriorated and DIME is focus on NRW reduction works.
At present, NRW rate was reduced from 25% to 20%.

Service area is a specific/defined of Sangkat.

Diameter of distribution main is ¢300. Based on the data, distribution system capacity is
260m°/day, while capacity of the distribution main is supposed to be several thousand m*/day.
Distribution plan shall have to be reviewed.

4) Water supply O&M status
No stock of O&M materials and tools are available.

5) Water quality and control

Water quality analysis was only conducted once in 2006.

Table 4.14.2 Results of WTP Water Quality Analysis

Total . .
Parameter Turbidity pH Dissolved Iron (Fe) Total Arsenic Chlor_lde
- Hardness (As) cn
Solids
Standard <5NTU 6.5-85 <800 mg/l <0.3mg/l <300 mg/l <50 pg/l < 250 mg/l
Raw Water
Potable Water | 2006/08/30 2NTU 6.45 125 0.00 250 0 20

Note: Blank means N/A

(4) Water supply status of public system
1) Water supply amount, service ratio and house connection rate

Table 4.14.3 Water Supply Status of Public System

City Plan 2006 2007 2008 2009 2010 Future
Total population 13,960 14,055 14,180 14,315 14,315 25,691
Population in supply area 13,960 14,055 14,180 14,315 14,315 25,691
Service population 4,845 5,975 6,805 8,100 8,100 25,691
Service connection or household 1,620
Water supply (intake or treat) 497 662 603 1,300 1,300 2,183
Water supply (distribution) 372 489 433 1,040 1,040 1,743

Note: Blank means N/A

2) Water tariff

Current water tariff is 1,200 Riel/m®.

3) Extent of water supply service

At present water supply service hour is 16 to 18 hours.
of the urban service area are requesting for connection to the system.

A number of residents living outside

However the

distribution network is only available in specific/defined area, hence they cannot be connected

to the system now. Complaints were lodged to this effect.
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provision of water meters that are delayed.

(5) Financial status of public system
1) Current financial status
As profit and loss statement was the only available related document, financial analysis was
conducted on income and expenditure.

Table 4.14.4 Financial Statement of DIME in Prey Veng Province

1,000 Riel
| 2009 | 2008 | Ratio |
Revenue 362,035 276,256 | 100.0%
Water revenue 331,320 252,174 91.3%
Others 30,715 24,082 8.7%
Expense 361,681 284,489 | 100.0%
Operating Expense 358,367 281,967 99.1%
Electricity Cost 107,725 85,139 29.9%
Chemicals 0 0 0.0%
Fuel 11,746 4,530 1.6%
Spareparts 112,283 98,575 34.6%
Labor & Temp. staff 32,046 27,707 9.7%
Salary & Allowance 44,665 26,287 9.2%
Depreciation 21,624 31,929 11.2%
Others 28,278 7,800 2.7%
Operating Expense 3,314 2,522 0.9%
Administrative & Tax 3,314 2,522 0.9%
Net income 355 -8,233 | -2.9% |

Amout of Water Supply 1,300 m3/gay

Unit Price of Water Supply 582 Riel/m3

Energy Cost per Water 189 Riel/m3

Material Cost per Water 208 Riel/m3

Labor Cost per Water 114 Riel/m3

2) Potentials for sustainable management from water sales income

Recent balance indicated a loss and regarded as a serious problem. Water revenues occupied
91% of the total income indicating a satisfactory performance. Hence, the cause of the rapid
decrease in water sales income shall have to be thoroughly investigated.

3) Composition of Expenditures
Major expenditure items were material cost, power cost and depreciation. Labor cost
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including temporary labor cost, and salary expense and allowances were also rather high and the
big difference was quite doubtful. In general, the account is unclear.

4) Financial stability
As no balance sheet is available, the financial aspect cannot be examined.

5) Fund investment
In the absence of a balance sheet, the financial aspect cannot be examined.

4.14.3 Rural Water Supply

(1) Current Condition of Rural Water Supply
1) Water Sources
Water sources in this province consist of “tube/pipe wells” (78.8%), “springs, rivers, etc.”
(8.7%) and “piped water” (4.3%). Access rate to “improved water” is 85.5%. About
13.7% of the households depend on remote water sources.

B Piped water

B Tube/Pipe Wells

B Protected Dug Wells
O Rain

O Unprotected Dug Wells
O Spring, River etc.

O Bought

@ Others

78.8%

Figure 4.14.3 Type of Water Sources (Prey Veng Province)

2) Condition of Water Supply Facilities

Monitoring results for existing facilities by PDRD are shown in Table 4.14.5. About 93.9%
of the tube well is functional the whole year. VN6 hand pumps are used in both public and
private-managed systems with a functioning rate of 78.6% and 94.9%, respectively.
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Table 4.14.5 Monitoring Results by PDRD (Prey Veng Province)

Function Broken
Items Total
No. Ratio No. Ratio
VN6 7,003 5,501 78.6% 1,502 21.4%
Community tube well Afridev 405 317 78.3% 88 21.7%
Total 7,408 5818 78.5% 1,590 21.5%
Private well VN6 103,255 98,019 94.9% 5,236 5.1%
Total well 110,324 | 103,570 93.9% 6,754 6.1%
Community hand-dug well 1,088 606 55.7% 482 44.3%
Community Pond 177 63 35.6% 114 64.4%
Pagoda well 481 437 90.9% 44 9.1%
Health center well 31 28 90.3% 3 9.7%
Commune Office well 43 38 88.4% 5 11.6%

Source: PDRD in Prey Veng (2010)

3) Hand pumps
VN6 hand pumps with a usage of 93%, and easy to maintain and to procure spare parts, are
the most common in this province. Only 7% uses Afridev hand pumps, and spare parts
cannot be procured in this province. PDRD needs spare parts of Afridev hand pumps for
UNICEF Project, but no stock is available until now. Spare parts are procured by residents
as follows:

(i) In case of donor- assisted projects, standard spare parts are provided to WSUG.

(ii) If WSUG consumes such parts, it purchases these directly from Phnom Penh.

4) Water Quality of Groundwater

High levels of arsenic content were detected in tube wells in areas around Mekong River.
From the result of water quality analysis by Arsenic Center, 25.1% of the 1,712 groundwater
samples were detected to have more than 10ppb of arsenic content making the province a high
risk area for arsenic contamination.

Table 4.14.6 Result of Arsenic Testing (Prey Veng Province)

Total No. of As > 50 ppb 10 <As < 50 ppb As < 10 ppb
Tested wells No. Ratio No. Ratio No. Ratio
1,712 267 15.6% 162 9.5% 1,283 74.9%

Source: Arsenic Center (2005-2007)

Iron, nitric and manganese content are generally high in this province. Since groundwater
level is relatively shallow, residents construct tubewell by themselves and can obtain water
easily. However, water quality is an issue due to insufficient drilling depth and surface
sealing of well.
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(2) Organization and Structure/Operation and Maintenance
1) Organizational Structure
PDRD in this province consists of 126 staff members, with 12 members belonging to the
Office of Rural Water Supply and 10 to the Office of Primary Health.

Director of
PDRD Total 126 staffs
Deputy Deputy Deputy Deputy Deputy Deputy
Director Director Director Director Director Director
Office of Office of Rural Office of Rural Office of Office of Rural Office of
Accounting & Economic Water Supply Community Road Primary Health
Finance Development (12 staffs) Development Construction (10 staffs)

13 District I
Offices

Figure 4.14.4 PDRD Organization Chart (Prey Veng Province)

2) Budget

“External charges for services” and “personal expenses” account for bulk of PDRD’s annual
budget. No budget is allocated for rural water supply, health care projects and MRD
financial package budget in 2009.

Table 4.14.7 PDRD Budget (Prey Veng Province)
Unit: million Riel

2009 2010
Items - -
Budget | Ratio | Budget | Ratio
Purchase 2446 | 20.9%| 2576 | 21.3%
External charges for services 348.0 | 29.7% 333.0 | 27.5%
Other external charges for services 265.4 | 22.7%| 265.4 | 21.9%
State Budget
Personal expenses 3135 | 26.8% 354.1 | 29.3%
Taxes and similar services 0.0 0.0% 0.0 0.0%
Total 1,171.5 1,210.1
Budget | Qty. Budget | Qty.
New well construction
Budaet Allocati Well rehabilitation
udget Aflocation Upgrading Community Pond .
by MRD Rai n llection tank no allocation under preparation
(MRD financial an wa} ST coTection an by MRD
package budget) Small p_lpe water supply system
Upgrading Canals
Total

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget

3) Operation and Maintenance
PDRD has requested rehabilitation projects every year using the rehabilitation financial
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budget of MRD, but no response has been provided. Although PDRD has drawn up the 5
year, 3 year and an annual development plan; however, based on the ministerial decree by the
provincial movement, there is no allocation in the development budget for rural water supply
and sanitation sector.

(3) Assistance by Other Donors
1) Existing Project
a. Rehabilitation Project for Rural Water Supply financed by MRD
(i) Period: From 2006 to 2008
(i) Target sites: all districts ( 10 tube wells / district / year)
(iii) Component: Rehabilitation of VN6 hand pumps (cost: 150US$ / one pump)

2) New Assistance Plan

a. Rural Water Supply and Sanitation Project by IMF
(i) Target sites: 50 villages, 10 communes, 2 districts
(ii) Status: Bidding for construction of water supply facilities is under preparation.
(iii) Component: Construction of 1,168 household toilets

b. Seth Coma Program by UNICEF
(i) Period: From 2006 to 2010
(ii) Target sites: 178 villages, 21 communes, 3 districts (Me Sang, Preah Sdach, and Svay

Antor)
(iii) Component: Construction of tube well to schools, CLTS Project (including hygiene
awareness and education)

c. Arsenic Mitigation Program by MRD financed by UNICEF
(i) Target sites: 110 villages, 29 communes, 6 districts
(ii) Component: Water quality testing (5655 wells), KAP survey, IEC activities, Provision

of alternative water source such as rainwater collection and bio-sand filter

(4) Current Hygiene Condition
Households with toilets account for 15.1% (33,087 households) in the rural areas. Of these
households, 43.6% use pit latrines and 41.8% use septic tanks.

7.7%

O Sewerage
W Septic Tank
O Pit Latrine
O Others

33.3%

29.7%

Figure 4.14.5 Type of Toilet (Prey Veng Province)
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4.14.4 Safe Water Supply Area

Households with access to “Improved water” based on the data for water source usage by
household in each commune from the 2008 census are shown below. Of the 116 communes in
this province, more than 50% of the households have access to “Improved water” in 102
communes.

Table 4.14.8 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Prey Veng Province)
Urban Rural Total

3/3 communes 99/113 communes 102/116 communes
Note: The denominator in the table is the number of communes/Sangkat
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Figure 4.14.6 Service Area of Safe Water (Prey Veng Province)
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4.15 Pursat Province

4.15.1 Brief Description of the Province

Pursat province has an area of 12,692 km?, comprised of 6 districts, 49 communes, and 503
villages. According to 2008 Census, urban population was 25,650 persons (5,389 HH), and rural
population was 371,511 persons (78,023 HH) . Population growth rate was 0.69 % for the
whole province, -0.57% in urban area and 0.79 % in rural area.

4.15.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project
1) Status of provincial urban water supply
Pursat, the provincial capital is served by a public-managed water supply system. Aside
from this, another public-managed system, one private-managed system and one water supply
system without treatment process are operating in this province.

[J< | Private inservice [_Svey Don Kev |
Dé Private constructing
Aé Licensed but unavailable
Oé Only F/S, or willing

< Rural pipe water supply O /
< Rural supply A

| 3: Boeug Khun |

. |

/
Phnum Kravanh:
No treated water supply by pipelines

Figure 4.15.1 Existing Urban Water Supply System in Pursat Province
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Table 4.15.1 Current Status of Urban Water Supply System in Pursat Province (2009)

No Name of Town Ownership Est;:)el?srhe d Population Coﬁlr?.e;fion (;L;%:g) Resource Conlrzlsgtion (E::;f) Remarks
1 Pursat Pub 1926 18,215 3,643 2,865 River 1,300

2 Krakor Pri 2005 600 Well 60,000 1,800 *1

4 Boeug Khun Pri Not operated yet (Near future)

*1:  According to the list submitted from MIME, Water tariff is 5,300Riel/m®, Blank means N/A

2) Historical development of urban and public water supply system

1994 SAWA started rehabilitation project for Pursat water supply system.
2005 Pursat water supply system was established.
2006 ADB started operation of rehabilitated WTP.

Public water supply system of the provincial capital was rehabilitated by ADB and started its
operation in 2008. The distribution network was developed few years back. DIME has no
information on the historical background of the system and pipelines installed including the
technology used before rehabilitation works.

3) Support from donor agencies

There is no information on the system during its early stage. This area was once the site of a
Civil War conflict, hence old data were lost. Full-scale rehabilitation work was performed
by SAWA during the period of 1993 to 1994. Scope of work included WTP rehabilitation
(1,200 m*/day), and replacement of distribution pipes (9250~63 x 11,621 m). Since the
contractor applied cheap and sub-standard PVC pipes, there is a possibility that it may cause
high NRW generation in the future.

The current system was constructed during the period 2006 to 2008 through an ADB loan.
The scope included the construction of a new WTP (5,760 m®day), and expansion of
distribution network (¢250~63 x 14,292 m). A total of 1,050 HH was served by the system.

After these rehabilitation works, reliable information on the original existing system before
rehabilitation was lost as earlier stated. As installation year of the existing pipes is unknown,
the selection of pipes to be replaced became difficult. Budget for distribution network is
absolutely needed.

At present, except ADB, no donor is available. Meanwhile, the UN Habitat prepared a water
supply service area expansion plan. This project is implemented two years from April 2004.
This project scope covers WTP expansion, service area extension by distribution network
development, water meter installation for water charge billing and capacity building of DIME
staff. JICA technical assistant project — Phase Il is on going and aimed at capacity
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development of DIME’s operation in Pursat province.

(2) Urban water supply system management structure
1) Organization structure of DIME and public water utility

Pursat DIME

Director

Deputy Director |—| Deputy Director l——| Deputy Director |—| Deputy Director

Administration Accounting & Industry Affaire Mineral En offi
Office Financial Office Office Resource Office ergy nice

Metrology Water Supply
Office Office

District Office

Figure 4.15.2 Organization Chart of DIME in Pursat Province

Pursat WTP

Director

Deputy Director

Deputy Director

Accounting & Administrative & Water Network
Financial Office Planning Office Office

Water
Production Office

Business Office

Figure 4.15.3 Organization Chart of WTP in Pursat Province

DIME only undertakes general project management and actual project management is
entrusted to PWSA. Project implementation report is also directly submitted to MIME.
The number of staff of PWSA is 27: 10 persons are regular staff and 17 persons are temporary
workers. DIME is composed of one Director, two Deputy Directors, and 24 staff including 2
engineers. Regular staff is paid by governmental budget while tempory workers are by
budget allocated to the water division of DIME.

PWSA is a well functioning organization and the requested data was immediately submitted.

Average salary is 250,000Riel for 8 hours of duty a day with 5 working days in a week as set
by law.
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e Management status of private system
Mnagers have knowledge on the general information but are not familiar with detailed
data. Concern was raised on one of the water supply systems because the system lacks
treatment process in spite of poor raw water quality.

2) Capacity building for staff

Regular staff attended a PPSWA seminar and expert training held in Cambodia with the
assistance of JICA. Through the capacity development program of JICA, a JICA expert on
water treatement technology and distribution system management provided knowledge to all
DIME staff. This resulted to a drastic change of approach in project management. Some
staff visited JAPAN to participate in a technical training course.

There is a staff recruitment plan as follows: system management—2; water quality analysis—1;
and accountant-1. Acceptance is decided through the submitted biodata and evaluation of
skills. Newly-accepted staff can attend to weekly training.

Future needs in capacity building program are the following:
Technology/Skill:  Water source management, pipe installation, mechanical and electrical
equipment, training on water quality analysis
Management: Accountant, human resource management, computer operation
This will also include repair skill on mechanical and electrical equipment which is strongly
needed.

(3) Water supply facilities and management of public system
1) Capacity and operation of intake facility
Raw water is directly diverted from river source to receiving well. As a typical surface
water source, turbidity is relatively high. There are two intakes: a lower one which is used
during dry season; and an upper one, used during rainy season. Intake pump is vertical type
and pump capacity is 4,800 m*/day.

Intake pump is frequently malfunctioning and since there is lack of skills for repairing, skills
training on the repair of mechanical and electrical equipment by a JICA expert is expected.
Volume of raw water fluctuates between dry and rainy seasons. Measures to cope with water
demand increase during dry season is being studied.

2) Capacity and operation of WTP

Current WTP capacity is 5,760 m%day but distribution amount is only 2,850 m%day.
According to DIME, this is due to capacity shortage of distribution trunk pipe. Design was
undertaken by a Japanese Consultant and the estimated project cost was 265,000 US$.
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WTP design is standard ADB conventional method. First treatment is grit chamber and
treated water is divided into two chambers. Coagulant is agitated by flash mixer and through
horizontal baffling type flocculator, water flows into lateral flow sedimentation tank. As the
filtration tank is considerably deep, it is supposed to be gravity type.

The well-designed WTP adopted the minimum machinery which were mainly made in China.
In piping design, pipe exchange and in-pipe flow stress measure was also accounted. As the
height of elevated reservoir is rather high, this will be advantageous in service area expansion.

3) Capacity and operation of distribution system

Distribution capacity is 2,880 m*/day with 3,000 m*/day as maximum. Since turbid water
generated by inner pipe encrustation is observed and deterioration is acute, pipe replacement
is needed in some sections. Suppposedly, such pipes were installed before the rehabilitation
work by ADB. As several projects were implemented by various donor agencies, there is
lack of well-defined service areas.

NRW rate was estimated at 21 to 23% but there is uncertainty to this figure because calculated
NRW ratios differ by each donor agency. However, NRW records are available.

As repair materials can be purchased in adjoining Battambang province, no huge stock is
needed.

4) Water supply O&M status
WTP management staff including the Director precisely understand the present condition of
the system. Drawing and documents are kept in proper place for easy confirmation.

O&M staff are inspecting WTP facilities by visual survey and making daily log of repair work
record in specific format. Sometimes, repair works are postponed due to lack of materials.
Regular safety facility is equipped but not sufficient. Power genrerator is provided together
with manuals.
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Figure 4.15.4 General Layout of Pursat WTP
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Figure 4.15.5 Water Supply System Layout of Pursat Town
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5) WTP O&M status
Water supply amount is monitored by water meter installed on the main distribution pipe in
front of WTP. No meter to measure intake water amount is installed.

During the first site visit, coagulated sedimentation status was poor and remaining turbidity
exceeded 10 UTN. It seemed that the facility was not running efficiently. However, this
has greatly improved during the second visit due to application of proper treatment procedures
resulting to higher efficiency level.

Alum and slaked lime are used and the stock was abundant. Five tons of coagulant, 3 tons of
slaked lime, and 1 ton of chroline agent were stored. A supplier delivers chemicals every 6
to 10 days. Chlorine gas is quite expensive and procurement is difficult.

Chemicals are lifted by hoist device and thrown into a hopper. They are dissolved by hand
pump in a chemical mixing/storage tank, and then injected. Chroline gas is applied for
disinfection. Chemical dosage management has been exercised according to the instructions
given by the JICA expert. Treatment facilities are new and well-organized but there is a
need to upgrade WTP O&M skill among the staff.

6) Water quality control and supply water quality
A staff is assigned to water quality analysis and got technical instructions from JICA. All
analysis results are stored.

Table 4.15.2 Results of WTP Water Quality A nalysis

ﬁgzgg:ﬂg& Unit Target Raw Water Sedimentation Distribution
Temperature degree — 24 -25 27.4 27.2-295
pH - 7.0 7.84 7.3 72-176
Turbidity NTU Sed<10 Dis<1.0 87-98 6.5 0-1.07
Free Chlorine mg/L AF>0.1 Dist=1.0 0.47-0.61
Total Chlorine mg/L
Conductivity us/cm <1500 130 28 - 150
Color TCU Sed<20 Dis<5 110 13.8 2.9
Alkalinity [mg/L] mg/L >10 35-42 15-17

Note: Blank means N/A

Though turbidity of raw water is high, coagulated sedimentation is functioning. Residual
chroline concentration is controlled. Color of raw water is also high but water quality analysis
results are satisfactory.

(4) Water supply status of public system
1) Water supply amount, service ratio and house connection rate
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Table 4.15.3 Water Supply Status of Public System
City Plan 2006 2007 2008 2009 2010 Future
Total population of urban area
Population in supply area 28,406 30,100 35,850 44,477 44,477
Service population 10,860 12,515 13,235 18,215 19,025 43.97%
Service connection or household 2,172 2,503 2,877 3.643 3.912
Water supply (intake or treat) 1,102 2,138 2,321 2,865 2,934
Water supply (consumption) 779 1,520 1,709 2,204

Note: Blank means N/A

Water distribution capacity is much less compared with the growing water demand and
expanding water service area. Historical data on water demand and supply amount in the
past years were not collected. Applicable measures to cope with water demand growth
especially during the dry season must be examined.

2) Water tariff
Current water tariff is 1,300 R/m°.

Meter reading frequency is every month or every year. Since water billing is computerized,
billing slips are delivered to users periodically. The billing and water charge collection
department can respond to user’s inquiry. Domestic users pay corresponding charges
including delayed payments, but 30 connections to governmental offices have arrears.

3) Extent of water supply service
Basically 24 hour supply, but this cannot be confirmed.

(5) Financial status of public system

1) Current financial status

The newest financial statements were collected: P/L in 2008 and 2009; and B/L in 2009. P/L
in 2008 was prepared in a different format. After the proposal of facility investment fund
application to MEF, fund is provided from the national treasury with supervision from the
fund management committee.

4-163



Survey on the Water Supply Sector in the Kingdom of Cambodia Final Report

Table 4.15.4 Financial Statement of DIME in Pursat Province

Pursat 1,000 Riel
Aasets 10,645,525
Current Aasets 611,030
Cash 18,837
Current Receivable 249,752
Materials 342,441
Fixed Assets 10,034,495
Land 161,200
Buildings net 4,679,674
Machineries net 5,013,091
Other Equipments net 180,530
Liabilities & Equity 10,645,525
Liabilities 1,119,958
Current Liabilities 133,459
Long term Liabilities 986,499
Equity 9,525,567
Capital 9,567,032
Retained Earnings -41,465

Fixed Assets Ratio 105.3%
Fixed Assets to Fixed Liability Ratio 95.5%
Equity Ratio 89.5%

Suppy per Assets 10,234 Riel/m3
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1,000 Riel

2009 2007 | Ratio
Revenue 836,602 780,735 | 100.0%
Water revenue 810,728 721,326 92.4%
Others 25,874 59,409 7.6%
Expense 1,645,589 1,296,462 | 100.0%
Operating Expense 1,637,482 1,289,248 99.4%
Electricity Cost 8,005 6,479 0.5%
Chemicals 134,652 88,855 6.9%
Fuel 729,191 449,117 34.6%
Spairparts 16,492 23,019 1.8%
Labor & Temp. staff 1,870 850 0.1%
Salary & Allowance 61,614 52,016 4.0%
Depreciation 662,873 668,394 51.6%
Others 22,785 518 0.0%
Operating Expense 8,107 7,214 0.6%
Administrative & Tax 8,107 7,214 0.6%

Net income -808,987 -515,727 | -39.8% |
Amout of Water Supply 2,850 m3/ f

Unit price of Water Supply 751 Riel/m3

Energy Cost per Water 523 Riel/m3

Material Cost per Water 22 Riel/m3

Labor Cost per Water 51 Riel/m3

2) Potential for sustainable management from water sales income

Recent total income was far below the total expenditure resulting in a large deficit balance.
If depreciation is excluded, balance is quite reasonable. Though cash flow will not cause an
immediate breakdown of the organization, income enhancement measures are urgently
proposed to earn water sales income equivalent to investment amount.

Percentage of water sales income with the total income was 92% in 2009, and seemed to be
adequate.

3) Composition of expenditures
Major expenditure items were cost for: depreciation, power, and chemicals. Large
fluctuation of power cost was quite unnatural, while labor cost seemed to be small.

4) Financial stability

The capital structure is weak due to annual operation loss resulting in a substantial reduction
of the equity’s capital and net worth.
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Although the equity capital ratio is in a reasonable range at 105%, the long-term liability ratio
is high at 90% due to heavy debt.

5) Fund investment

Calculated unit investment amount per annual supplied water amount was 10,230 Riel/m®.
Likewise Kampot province, supplied water amount was too small compared with investment
amount. Water sales enhancement measures to ensure income equivalent to investment scale
must be urgently taken.

4.15.3 Rural Water Supply

(1) Current Condition of Rural Water Supply
1) Water Sources
Water sources in this province consist of “springs, rivers, etc.” (38.7%), “unprotected dug
wells” (33.9%) and “tube/pipe wells” (9.5%). Access rate to improved water is 20.9%.
About 44.4% of the households depend on remote water sources.

3.1% 0
L1% 9.5% B Piped water

B Tube/Pipe Wells

8 Protected Dug Wells
O Rain

O Unprotected Dug Wells
O Spring, River etc.

O Bought

33.9% @ Others

4.7%

38.7%

Figure 4.15.6 Type of Water Sources (Pursat Province)

2) Condition of Water Supply Facilities
Since PDRD has not carried out any regular monitoring and data management, the present
condition of water supply facilities in villages cannot be ascertained.

Meanwhile, based on the District Data Book (2008) by UNDP, the proportion of tubewells

which is functional the whole year is 58.7%, while the proportion of non-functional tube well
is 31.9%.
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Table 4.15.5 Functional/ Non-functional Conditions of Water Supply Facilities
(Pursat Province)

Items F’:;'"?:es Ratio
Total number of pumped or mixed wells 3,742
Year-round usable pumped or mixed wells 2,195 58.7%
Dry season unusable pump or mixed wells 1547 41.3%
Pump or mixed wells needing repair/rehabilitation 1193 31.9%
Total number of ring wells 4,963
Year-round usable ring wells 3,083 62.1%
Dry season unusable ring wells 1,880 37.9%
Ring wells needing repair/rehabilitation 1,660 33.4%
Total number of un-protected dug wells 1,739
Year-round usable un-protected dug wells 1,053 60.6%
Dry season unusable un-protected dug wells 686 39.4%

Source: District Book (2008)

3) Water Quality of Groundwater

According to the result of water quality analysis by Arsenic Center, 2.1% of 1,236
groundwater samples were found to have more than 10ppb of arsenic content; no samples
exceeded 50ppb of arsenic contamination.

Table 4.15.6 Result of Arsenic Testing (Pursat Province)

Total No. of As > 50 ppb 10<As ? 50 ppb As ? 10 ppb
tested wells No. Ratio No. Ratio No. Ratio
1,236 0 0.0% 26 2.1% 1,210 97.9%

Source: Arsenic Center (2005-2007)

In addition, 39 tube wells out of 700 tubewells by ADB were detected with iron contamination.
For this, although 12 iron removal devices were installed, it could not install in the remaining
27 tube wells due to lack of budget. Water quality testing was carried out only once after
construction, hence no monitoring has been carried out.

(2) Organization and Structure/Operation and Maintenance
1) Organizational Structure
PDRD in this province consists of 49 staff members, with 5 members belonging to the Office
of Rural Water Supply and 4 members to the Office of Primary Health.
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Director of
PDRD Total 49 staffs
Deputy Deputy Deputy Deputy Deputy Deputy
Director Director Director Director Director Director
(_Jffice o.f Office of Offlce' of Office of Rural
Administration & Plannin Accounting & Economic
General Affairs 9 Finance Development
Office of Rural Office of Rural Office of Office of
Water Supply Road Primary Health Community
(5 staffs) Construction (4 staffs) Development

6 District I
Offices

Figure 4.15.7 PDRD Organization Chart (Pursat Province)

2) Budget
External charges for services accounts for a high percentage share of PDRD’s annual budget.
No budget is allocated for rural water supply and health care projects.

On the other hand, 246.1 million riel was allocated in 2009 as MRD financial package budget
which was mainly used for rehabilitation of existing facilities.

Table 4.15.7 PDRD Budget (Pursat Province)

Unit: million Riel

2009 2010
Items . -
Budget | Ratio | Budget | Ratio
Purchase 153.0 | 25.3% 159.0 | 17.1%
External charges for services 107.0 | 17.7%| 401.0 | 43.0%
Other external charges for services 215.0 | 355%| 215.0| 23.1%
State Budget
Personal expenses 130.0 | 21.5% 156.0 | 16.7%
Taxes and similar services 0.0 0.0% 1.0 0.1%
Total 605.0 932.0
Budget | Qty. Budget | Qty.
New well construction 7
Budaet Allocati Well rehabilitation 190
udget Atlocation Upgrading Community Pond 0 .
by MRD Rai . lection tank 2461 0 under preparation
(MRD financial am”wa} £ co_echon Ian ' 0 by MRD
package budget) Sma p_lpe water supply system
Upgrading Canals 0
Total 197,

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget
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3) Operation and Maintenance

PDRD has recognized the significance of operation and maintenance, and wanted to secure
technical assistance for PDRD engineers, financial support and water quality inspection
system to include laboratory construction. Although PDRD carried out monitoring activities
for water supply facilities during SEILA Program, PDRD has not carried out any monitoring
after the program was completed in 2009. PDRD has a monitoring program for 2010 but it
may be difficult to carry out due to lack of budget.

(3) Assistance by Other Donors
1) Existing Projects

a. Tonle Sap Water Supply and Sanitation Project by ADB

ADB has conducted the Tonle Sap Water and Sanitation Project from 2006 to 2010. One
hundred seventeen villages, 14 communes, 3 districts, namely; Krakor, Kandieng and Bakan
which are mostly populated by poor people, were covered by this project and constructed
drill wells, toilets, bio-sand filters, community ponds, pipe water supply system and
rainwater tanks.

b. Rehabilitation Project financed by MRD

PDRD is carrying out rehabilitation of existing tube wells and dug wells in 27 villages, 8
communes, 3 districts, namely; Krakor, Kandang and Phnam Klavanh. This project is
financed by MRD budget.

2) New Projects
a. Second Rural Water Supply and Sanitation Project by ADB
ADB has a new assistance plan whose contents are almost the same as the Tonle Sap Rural
Water and Sanitation Project (2006-1010) commenced from July 1, 2010. 3 prioritized
districts, where are Krakor, Kandieng and Bakan, are targeted as same as phase | in this
project. But Kandieng district may be excluded from target site due to prioritization to other
provinces.

b. Tonle Sap Lowlands Rural Development Project by ADB

The Tonle Sap Lowlands Rural Development Project will support 40 communes in the
development and upgrading of rural infrastructures such as rural roads, schools, health
centers, irrigation facilities, and water supply and sanitation facilities through a combination
of community-led and executed activities; and government agency implemented
infrastructure development in the provinces of Kampong Chhang, Kampong Thom, and
Pursat in the Tonle Sap basin. MOWRAM is the executing agency and several
government agencies will be directly engaged in the implementation, including
MOWRAM; Ministry of Rural Development (MRD); Ministry of Agriculture, Forestry and
Fisheries (MAFF) and Ministry of Interior (MOI). Feasibility study was already completed
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and construction stage is expected to commence on June / July 2010. PDRD has no details
yet on this project.

(4) Current Hygiene Condition
Households with toilets on the premises account for 14.9% (11,620 households) in rural areas.
Of these, 39.2% use septic tanks and 29.2% are connected to sewerage system.

12.2%
29.2%

O Sewerage
@ Septic Tank
O Pit Latrine
O Others

19.5%

39.2%

Figure 4.15.8 Type of Toilet (Pursat Province)

4.15.4 Safe Water Supply Area

Households with access to “Improved water” based on the data for water source usage by
household in each commune from the 2008 census are shown in the below. Of the 49
communes in this province, more than 50% of the households have access to “Improved water”
in 2 communes.

Table 4.15.8 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Pursat Province)
Urban Rural Total

1/3 communes 1/46 communes 2/49 communes
Note: The denominator in the table is the number of Communes/Sangkat
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Figure 4.15.9 Service Area of Safe Water (Pursat Province)
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4.16 Ratanak Kiri Province

4.16.1 Brief Description of the Province

The Ratanak Kiri province has total area of 10,782 km?, comprised of 9 districts, 49 communes, and
241 villages. According to 2008 Census, urban population was 19,317 persons (3,746 HH), and rural
population was 131,149 persons (23,739 HH). Population growth rate was taken at 4.67% for the
whole province, 5.40% in urban area and 4.57 % in rural area.

4.16.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project
1) Status of provincial urban water supply
Banlung, the provincial capital is served by a public-managed water supply system. No other
urban water supply system exists including that of private-managed system; all available systems are
village water supply system.

Dé Private in service

Dé Private constructing
Aé Licensed but unavailable
Oé Only F/S, or willing
< |_Rural pipe water supply
& |_Rural supply

Figure 4.16.1 Existing Urban Water Supply System in Ratanak Kiri Province
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Table 4.16.1 Current Status of Urban Water Supply System in Ratanak Kiri Province

No Name of Town Ownership Est;[)el?srhe d Population | Connection (rsn /gg) Resource Congggtion (E:g)
1 Banlung Pub 1995 570 500 Lake 1,500
Note: Blank means N/A
2) Historical development of urban and public water supply system
1982 Operation of distribution pump was started.
1995 Public-managed water supply system for provincial capital was established.

Provincial capital system started its operation. No other water supply system exists.

3) Other donor agencies

Implementation of F/S is planned. Though water supply system was operated in 1995, supply
amount is too small compared with water demand. Upon WTP expansion, land for expansion shall
be secured. At present, no activities are being done to this effect; likewise, no fund is available for
WTP expansion.

The presence of Technical Support by JICA covering this province is known, but not the details.
No assistance from other donor agencies is available. According to DIME, the remote distance
from central government is a critical factor in its application for official assistance.

Site survey to locate the construction site for WTP with a capacity of 1,500 m%day is now in
progress. This is supervised by the Japanese expert assigned to the JICA capacity development
project. The capacity of existing water source is scarce and allocated budget is too small for
groundwater survey. The study team examined the utilization of volcano lake water and run-off
from hydro generator plant. According to the water quality analysis results, volcano lake water
contains Arsenic and therefore be excluded. The use of run-off from hydro generator plant was
further investigated. WTP construction site has been located and requires a length of 7 km water
conveyance pipe. Distribution pump is needed. As to distribution network, key points are
measured by GPS.

(2) Urban water supply system management structure
1) Organization structure of DIME and public water utility
No DIME organizational structure was available. However the organizational structure of WTP
was collected.

Ratanakiri WTP DIMEDFHAEXI A A T

Director

I
I

Production and
Network Section

Casher Section

Business
Section

Figure 4.16.2 Organization Chart of WTP in Ratanak Kiri Province
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The staff assigned to O&M of urban water supply system is composed of 3 regular staff and 10
temporary workers.

2) Capacity development of staff
The staff is aware of the necessity of capacity building for system O&M but has no idea on what the
needs are.

(3) Water supply facilities and management of public system
1) Capacity and operation of intake facility
Two water resources are available: groundwater; and lake water. During dry season, only
groundwater is used. In rainy season, untreated lake water is mixed with groundwater. Since
chlorine injection device was removed, disinfection is not being practiced. DIME informed that
exploitable lake water amount is abundant even in dry season.

2) Capacity and operation of WTP

Supplied water amount was 465 m*/day in 2009. As groundwater is pumped from tubewell drilled
in the lakeside and directly supplied by distributiuon pump without any treatment, there are no
facilities that can be considered as Water Treatment Facility. This is corresponding to a Level 2
groundwater supply system.

3) Capacity and operation of distribution system
Distribution amount is 400 to 500 m®day with a distribution pump capacity of 50 m*hr. Diameter
of main distribution pipe isp100mm, rather small compared with distribution amount.

Pipe materials used are DCIP for main pipe and PVC pipe for lateral pipes. Average NRW rate is
19% as monthly fluctuation varies from 2% to a high 36%. NRW investigation program must be
reviewed including the method for leakage measurement.

4) Water supply O&M status
WTP monthly operation reports and budget proposal for the new fiscal year were collected. There
are no current projects, but there are several future plans.

5) WTP O&M status
Water supply amount is monitored by water meter installed on the outlet pipe of pumping station.

6) Water quality and control
Table 4.16.2 Results of WTP Water Quality Analysis

Total . .
- . Total Arsenic Chloride
Parameter Turbidity pH Dlssqlved Iron (Fe) Hardness (As) cn
Solids
Standard <5NTU 6.5-85 < 800 mg/l <0.3mg/l <300 mg/l <50 pg/l < 250 mg/l
Raw Water
Potable Water | (Lake Water) 9NTU 9.49 7 0.29 25 0 9.6
(Well Water) 0.1 NTU 5.27 5 0.00 25 0 7.2

Note: Blank means N/A
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(4) Water supply status of public system
1) Water supply amount, service ratio and house connection rate

Table 4.16.3 Water Supply Status of Public System

City Plan 2006 2007 2008 2009 2010 Future

Total population

Population in supply area 22,291,

Service population

Service connection or household 570

Water supply (intake or treat)

Water supply (distribution) 400-500 3,749

Note: Blank means N/A

2) Water tariff
Current water tariff is 1,500 Riel/m®. Rate is scheduled to be raised to 1,800 Riel/m*in 2010.

3) Extent of water supply service
Service hour is 12 to 15 hours/day. Users complained about the low water quality.

(5) Financial status of public system
1) Current financial status
Financial statement was not collected.

4.16.3 Rural Water Supply

(1) Current Condition of Rural Water Supply

1) Water Sources
The water sources used in this province consist of ”prings, rivers, etc.” (53.5%), “tube/pipe wells”
(17.3%) and “unprotected dug wells” (15.5%). Access rate to “improved water” is 27.9%. A high
47% of the households depend on remote water sources.

0.8%-0:-7%

17.3% B Piped water

B Tube/Pipe Wells

@ Protected Dug Wells
9.9% O Rain

O Unprotected Dug Wells

~_
0.1% . .
53.5% O Spring, River etc.
. O Bought
15.5% @ Others

Figure 4.16.3 Type of Water Sources (Ratanak Kiri Province)
2) Condition of Water Supply Facilities
Monitoring results for existing facilities by PDRD are shown in the table below. The functioning

rate of borehole is 91.0%
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Table 4.16.4 Monitoring Results by PDRD (Ratanak Kiri Province)

Function Broken
Item Total - -
No. Ratio No. Ratio

Tube well (full year) N/A 820 x N/A il
Tube well (half year) N/A 140 *x N/A o
Tube well (rehabilitation) N/A 215 *x N/A *x

Total 1,291 1,175 91.0% 116 9.0%
Hand-dug well (full year) 337 N/A *x N/A il
Hand-dug well (half year) 214 N/A *x N/A *x
Hand-dug well (rehabilitation) 217 N/A *x N/A *x
Hand-dug well (no ring) (full year) 3,652 N/A *x N/A *x
Hand-dug well (no ring) (half year) 279 N/A il N/A il
Community pond (full year) 24 N/A *x N/A wx
Community pond (half year) 23 N/A *x N/A wx
Community pond (upgrade) 25 N/A ** N/A i
Natural lake (full year) 10 N/A *x N/A i
Natural lake (half year) 12 N/A wx N/A i
Natural lake (upgrade) 16 N/A wx N/A *x

Source: PDRD in Ratank Kiri (2008)

3) Hand pumps
Afridev hand pumps are common in this province, but their spare parts cannot be easily procured
and PDRD do not have stock inventory. If WSUG needs spare parts for Afridev hand pumps, the
following conditions are to be applied:
(i) Incase of projects from donors, standard spare parts are provided to WSUG; and
(i) If WSUG consumes such parts, WSUG purchases some parts directly in the local market
that is relatively expensive.

4) Water Quality of Groundwater
Water quality is not a problem, except in some areas where there is iron contamination.

(2) Organization and Structure/Operation and Maintenance
1) Organizational Structure
PDRD in this province consists of 26 staff members, with 2 members belonging to the Office of
Rural Water Supply and 2 to the Office of Primary Health.
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Director of
PDRD Total 26 staffs
Deputy
Director
Office of Office of Office of Office of Rural
Training & Administration & Community Economic
Research General Affairs Development Development
-Offlce of Office of Rural Office of Rural Office of Ethnic Office of
Primary Health Water Supply Road B (i Plannin
(2 staffs) (2 staffs) Construction P 9

9 District I
Offices

Figure 4.16.4 PDRD Organization Chart (Ratanak Kiri Province)

2) Budget

“External charges for services” and “personal expenses” account for bulk of PDRD’s annual budget.
No budget is allocated for rural water supply and health care projects as well as the MRD financial
package budget in 2009.

Table 4.16.5 PDRD Budget (Ratanak Kiri Province)

Unit: million Riel

2009 2010
Items - -

Budget | Ratio | Budget | Ratio
Purchase 158.6 | 16.4% 155.6 5.7%
External charges for services 568.0 | 58.7%| 2,232.0 | 82.4%
Other external charges for services 110.0 | 11.4%| 160.0 5.9%

State Budget
Personal expenses 131.0 | 13.5% 160.0 5.9%
Taxes and similar services 0.0 0.0% 0.0 0.0%
Total 967.6 2,707.6
Budget | Qty. Budget | Qty.

New well construction
Well rehabilitation
Upgrading Community Pond

Budget Allocation

by MRD Rai n llection tank no allocation under preparation
(MRD financial el Wa} £r cotlection 'an by MRD
package budget) Small pipe water supply system

Upgrading Canals
Total
Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget

3) Operation and Maintenance
PDRD has drawn up the 5 year, 3 year and annual development plan based on the ministerial decree
by the provincial government.

4-177



Survey on the Water Supply Sector in the Kingdom of Cambodia Final Report

(3) Assistance by Other Donors
1) New Assistance Plan
a. Rural Water Supply and Sanitation Project financed by IMF
(i) Status: Bidding for construction of water supply facilities is under preparation.
(ii) Target sites: Total 6 districts (Year 2010: 2 districts: Koiun Mom district : 19 villages in 5
communes, Lumphatdistrict : 20villages in 5 communes)
(iii) Component: Construction of tube wells and community ponds, installation of bio-sand
filters and rainwater jars and hygiene education
b. CLTS Project by UNICEF
(i) Component: Hygiene education including sanitation campaign
c. PSDD Program (Project to Support Democratic Development through De-centralization and
De-concentration) financed by UNDP
(i) Component : This program supports a multi-sectoral approach, such as infrastructure,
education, training, well construction and etc.; based on the National
Committee for the Management of De-centralization and De-concentration
Reform.
(ii) Period: starting from January 2010
d. GAA (German Agro Action: (NGO) Project
(i) Target sites: 30 villages, 2 districts
(if) Component: Construction of dug wells and tube wells, household toilets, rural roads and
hygiene education
e. Rehabilitation Project for Rural Water Supply financed by MRD
(i) Period: 2010
(i) Component: Construction of 10 tube wells, rehabilitation of 50 existing wells and
installation of 100 bio-sand filters

(4) Current Hygiene Condition
Households with toilets account for 11.3% (2,683 households) in the rural areas. Of these
households, 39.2% use pit latrine and 31.0% use other types.

17.0%
31.0%
O Sewerage
12.7% | @ Septic Tank
O Pit Latrine
O Others

39.2%

Figure 4.16.5 Type of Toilet (Ratanak Kiri Province)
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(5) Provincial Features
Nine ethnic minorities live in this province. This province has low population and population density
and is located far from Phnom Penh. Donor support is few.

4.16.4 Safe Water Supply Area

Households with access to “Improved water” based on the data for water source usage by household in
each commune from the 2008 census are shown in the table below. Of the 49 communes in this
province, more than 50% of the households have access to “Improved water” in 9 communes.

Table 4.16.6 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Ratanak Kiri Province)
Urban Rural Total
1/1 communes 8/48 communes 9/49 communes

Note: The denominator in the table is the number of communes/Sang at
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Figure 4.16.6 Service Area of Safe Water (Ratanak Kiri Province)

4-180

: %, Source :

2008 Census



Survey on the Water Supply Sector in the Kingdom of Cambodia Final Report

4.17 Siem Reap Province

4.17.1 Brief Description of the Province

The Siem Reap province has total area of 10,299 km? comprised of 13 communes and 111
villages. According to 2008 Census, population growth rate was 2.52 % for the whole province,
5.28% in urban area and 1.96 % in rural area.

4.17.2 Current Status of Urban Water Supply
(1) Description of provincial water supply project
1) Status of provincial urban water supply

e _

Q

O I

/

[PreyCrak ] (o iem Reap |

D // | Sasar Sdom I Q

« o]
Qg Q
- - [emn ]
/ 9 &

| 5: Soutr Nikom |

N /

|

Dé Private in service

Qe Private constructing
A\ &~ | Licensed but unavailable
Oé Only F/S, or willing
& |_Rural pipe water supply
<& |_Rural supply

Figure 4.17.1 Existing Urban Water Supply System in Siem Reap Province
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Table 4.17.1 Current Status of Urban Water Supply System in Siem Reap Province

Name of Town | Ownership Est;l(aelziisrhe d Population | Connection (fnli?dpg) Resource Cong:ec}tion (;a/::;f) Remarks
1 Siem Reap Pub 1995 48,900 3,893 9,007 Well 585,200 1,800 *1
2 Chi Kreang Pri N/A 359 1,500 160,000 2,000
3 Kralanh Pri N/A 392 100 150,000 2,700
4 Puok Pri N/A 310 100 Surface 160,000 2,000
5 Stour Nikom Pri Not operated yet (water resource lacking)
6 Bakong Pri Not operated yet (only license)

*1: Water tariff schedule; 0-7m°=1,100Riel/m?; 8-15m*®=1,500 Riel/m?; 16-30m°=1,800 Riel/m®; over 31m°=2,000 Riel/m®

Siem Reap, the provincial capital is served by SRWSA. Aside from this, three
private-managed water supply systems are in operation. As to the two projects, though
licensed as private-managed system, they are not in progress because of fund shortage and
water resource issues.

Currently, F/S for water supply system expansion including the construction of a new WTP is
in progress by JICA. Communes surrounding the existing system can be served when water
supply capacity is increased.

2) Historical development of urban and public water supply system
1995 Water supply system including WTP was established through the support of
French government.
2003 Construction of new WTP commenced through JICA assistance.
2006 New WTP was completed and commissioned.

The first water supply system was originally established by the French government.
Through the assistance of USA and other donor countries, the following system was
developed:

e Raw water is pumped from two tubewells drilled in city center.

e Raw water is treated by oxidation tank but treated water has pH less than 6 and Fe more

than 1mg/L.
o Treated water is pumped to an elevated tank and served by gravity.
e Distribution amount was 1,400 m®/day.

A basic study was then conducted in 1998 and a new WTP with capacity of 8,000 m*/day was
inaugurated in 2006. After training offered by technical cooperation, SRWSA was
established and now handling sustainably the water supply project.

In Siem Reap, water demand is quite high, thus SRWSA augmented the supply through
construction of a tube well with capacity of 1,400m*day within the premises of WTP.
Current water supply capacity is about 9,000m*/day.
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3) Support from donor agencies

Preparatory study on water supply system expansion started in 2009. The study aims for a
comprehensive system development that involves water supply capacity increase, expansion
of service area by construction of new WTP, and review of existing sewerage plan. JICA is
the sole donor for urban water supply of Siem Reap and SRWSA also requests assistance from
JICA.

Aside from this, another WTP plan was proposed.  Reportedly, construction of
private-managed WTP planned near the existing WTP was proposed by KTC, Korean
Telecommunication Company and contract is scheduled to be signed in 2010. In this project,
KTC only sells potable water of 17,000m*/day to SRWSA without transmission pipe and
distribution network development. This may result to capacity shortage in the existing
distribution system.

SRWSA is now conducting a water service needs survey to understand the detailed conditions
of towns requesting for coverage extension of urban water supply service.

(2) Urban water supply system management structure
1) Organization structure of SRWSA

Siem Reap DIME

Director

Deputy Director Deputy Director

Accounting & Industry Affaire Metrology Mineral
Financial Office Office Office Resource Office

Administration
Office

| Energy Office

Figure 4.17.2 Organization Chart of SRWSA

The management of the water supply project is held by SRWSA wherein DIME has limited
roles. This is mainly due to the following:

e Director of SRWSA is dispatched from MIME;

e  SRWSA controls the project on behalf of MIME; and

e  SRWSA is independent from DIME in terms of managerial aspect.

2) Capacity building for staff

Upon the establishment of SRWSA, all staff was given intensive technical training and also
hold technical seminar by themselves.
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(3) Water supply facilities and management of public system
1) Capacity and operation of intake facility
Raw water source is 10 tubewells. Based on the impact assessment of groundwater pumping
to Angkor Wat Ruins, the location of raw water well in the WTP site was examined not to
affect the ruins.  Iron removal is the main purpose of WTP.

The original WTP capacity was 8,000m%day and was increased to 9,000m%day with the
drilling of an additional well. The well has a capacity of 1,400m%day located within the
premises of the exoisting WTP. Raw water quality is stable.

2) Capacity and operation of WTP

Iron removal is performed by chlorine oxidation. Chlorine is injected at the receiving well.
Iron is converted into un-dissolvable state at the oxidation tank and removed at the filtration
tank. Clear water is then pumped to the elevated tank and supplied by gravity.

In some facility design, Japanese-type design is recognizable such as the anti-wave pipe in
water level meter. This equipment is made in Japan. Construction of a second WTP is now
being examined to deal with rapid water demand growth.

3) Capacity and operation of distribution system

Before SRWSA becomes a public service organization, NWR rate was almost 40% but was
reduced to 27% in 2006 and to 12% in 2009. The SRWSA is facilitating a NRW reduction
program as one countermeasure for an efficient water supply. Further, pipes made of
prohibited materials such as Asbestos Cement Pipes have already been replaced.

Along with the construction of a new WTP, the distribution network capacity expansion plan
is now being examined. Existing distribution network capacity is almost equivalent to the
WTP capacity, around 9,000m*day. If more water is supplied, pressure maintenance
becomes difficult.

4) Water supply O&M status

SRWSA became a public service organization in 2007 and developed into a self-sustaining
organization. Based on successful operation of SRWSA, aggressive management is
displaying positive results. For instance, staff’s motivation was elevated by salary upgrades
and authority transfers. Together with financial transparency and policies to secure water
sales income, the management is about to enter into autonomous growth progress. SRWSA
is constructing wells to mitigate water shortage by its own budget.

SRWSA director is familiar with the current status of water supply projects in the whole
province. Water supply facility map and pipeline layout drawing are stored in WTP. Water
charge post is located at city center.
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5) WTP O&M status

WTP is directly operated and managed by SRSWA staff. Operation control system is
equipped in WTP’s administration building and operated by staff with special training. Due
to high raw water quality and advanced water treatment method, treated water quality is
excellent.

6) Water quality and control
The Study team requested SRWSA to submit water quality data in order to assess WTP’s
operational status, but could not collect.

(4) Water supply status of public system
1) Water supply amount, service ratio and house connection rate

Table 4.17.2 Water Supply Status of Public System

City Plan 2006 2007 2008 2009 2010 (quoti?;
Total population 161,100 176,905 184,838 191,149 283,290
Population in supply area 107,259 122,416 126,208 177,820 283,290
Service population 9,699 18,963 23,071 24,067 53,350 232,310
Service connection or household 1,830 3,578 4,353 4,541 4,500 41,871
Water supply (intake or treat) 3,390 6,294 8,687 8,991 9,000 56,000
Water supply (distribution) 2,502 5,000 7,581 7,917 9,000 56,000

Note: Blank means N/A

As Siem Reap has annual visitors exceeding two million, a large percentage of tourism
income is earned here. Rapid economic development caused migration from surrounding
areas and resulting to rapid increase of population.

Due to world-wide financial recession, the increase in water demand was slightly lowered but
still considered at a high level. As the city area of Siem Reap was expanded,
correspondingly, the area coverage rate of water supply service was lowered to 16%.
Current house connection is 4,500 units of which 3,800 units are connection to common
housing. About 1,000 units are wait-listed house connections.

2) Water tariff

Current water tariff applies a progressive system as follows:
0-7m? 1,100 Riel/m®
8-15 m® 1,500 Riel/m®

16-30 m® 1,800 Riel/m®
Over31m® 2,000 Riel/m®

House connection fee is 520,000 Riel/unit but is to be refunded upon water service
termination. Water charge post is set-up at former WTP site with water charge management
office stationed at the same place.
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3) Extent of water supply service
Water service is provided 24 hours. As there are many wait-listed connections, expansion of
service area is an urgent concern.

(5) Financial status of public system
1) Current financial status
Recent financial statements were collected: P/L in 2008 and 2009; and B/S in 2009. These
were all prepared in English and stored in a computer. Prints-outs can be provided upon
request.

2) Potentials for sustainable management by water sales income
Recent balance showed a profitable venture with total income exceeding total expenditure.
Percentage of water sales income to total income was 89%, indicating a satisfactory level.

3) Composition of Expenditures
Major expenditure items were costs for power, labor and depreciation.  Significant variations
were rarely observed. Low level of depreciation suggests high income by low investment.

Table 4.17.3 Financial Statement of SRWSA

Siemreap 1,000 Riel
Aasets 21,454,719
Current Aasets 5,016,082
Cash 2,896,163
Current Receivable 514,295
Materials 1,605,624
Fixed Assets 16,438,637
Land 7,783,680
Buildings net 2,248,765
Machineries net 5,727,220
Other Equipments net 678,972
Liabilities & Equity 21,454,719
Liabilities 1,862,658
Current Liabilities 1,412,697
Long term Liabilities 449,961
Equity 19,592,062
Capital 17,560,793
Retained Earnings 2,031,269

Fixed Assets Ratio 83.9%
Fixed Assets to Fixed Liability Ratio 82.0%
Equity Ratio 91.3%

Suppy per Assets 6,531 Riel/m3

4) Financial stability
The capital structure is quite sound with an equity capital ratio of 91% and a long-term
liability ratio of 84%.

5) Fund investment
Calculated unit investment amount per annual water supply amount was 6,531 Riel/m®. As
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with Preah Sihanouk, this figure can be regarded as standard level when water supply project
is efficiently operated.

1,000 Riel
2000 | 2008 | Retio |

Revenue 4,771,287 3,896,136 | 100.0%
Water revenue 3,839,815 3,465,661 89.0%
Others 931,472 430,475 11.0%
Expense 4,069,998 3,057,947 | 100.0%
Operating Expense 4,069,998 3,057,947 | 100.0%
Electricity Cost 763,189 754,722 24.7%
Chemicals 201,689 162,395 5.3%
Fuel 145,627 101,655 3.3%
Spairparts 930,915 340,062 11.1%
Labor & Temp. staff 287,405 228,434 7.5%
Salary & Allowance 598,722 563,984 18.4%
Depreciation 538,934 496,501 16.2%
Others 603,517 410,194 13.4%
Operating Expense - o[ 0 0.0%
Administrative & Tax 0 0 0.0%
Net income 701,289 838,189 27.4%

Amout of Water Supply 9,000 m3/day

Unit price of Water Supply 1,186 Riel/m3

Energy Cost per Water 310 Riel/m3

Material Cost per Water 104 Riel/m3

Labor Cost per Water 241 Riel/m3

4.17.3 Rural Water Supply

(1) Current Condition of Rural Water Supply
1) Water Sources
Sources of water in the province consist of “unprotected dug wells” (40.8%), “tube/pipe
wells” (30.9%) and “springs, rivers, etc.” (12.0%). Access rate to “improved water” is
43.1%. About 40.0% of the households depend on remote water sources.

B Piped water

12.0% B Tube/Pipe Wells

30.9% B Protected Dug Wells
O Rain

O Unprotected Dug Wells
O Spring, River etc.

O Bought

@ Others

9.1%

40.8%

\0.3%

Figure 4.17.3 Type of Water Sources (Siem Reap Province)
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2) Condition of Water Supply Facilities
Monitoring results for existing facilities by PDRD are shown in the table below. The
functional rate of water supply facilities is 85.9%.

Table 4.17.4 Monitoring Results by PDRD (Siem Reap Province)

Total Functional Non-functional
Items . .
No. No. Ratio No. Ratio
Boreholes / Mixed Wells 35,864 33,495 93.4% 2,369 6.6%
Open Wells 12,259 10,289 83.9% 1,970 16.1%
Unprotected Open Wells 8.98 5,658 63.0% 3,324 37.0%
Ponds with Filter 73 33 45.2% 40 54.8%
Ponds without Filter 1,293 751 58.1% 542 41.9%
Total 58.47 50,226 85.9% 8,245 14.1%

Source: PDRD in Siem Reap (2009)

3) Hand pumps

Afridev hand pumps and VN6 hand pumps are commonly used, and spare parts for both are
available for procurement in this province. Although the type of hand pumps is basically
determined by groundwater level, residents prefer VN6 hand pumps because of cheaper cost
and easy maintenance than Afridev hand pump.

4) Water Quality of Groundwater

Based on the water quality analysis by Arsenic Center, no groundwater samples exceeded
10ppb of arsenic contamination.

Table 4.17.5 Result of Arsenic Testing (Siem Reap Province)

Total No. of As > 50 ppb 10 < As £ 50 ppb As < 10 ppb
tested wells No. Ratio No. Ratio No. Ratio
74 0 0.0% 0 0.0% 74 100.0%

Source: Arsenic Center (2005-2007)

A few salts were detected in groundwater samples around Tonle Sap Lake. Iron contamination
was also detected. In cases of high iron contamination, iron removal device is installed.
According to ADB Tonle Sap Project, a resident pays 7.5 US$ for installation of iron removal
device in which the total cost is 500US$. Water quality monitoring is being carried out 2 times
per week because of monitoring limitation. Monitoring is not carried out in other areas.
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(2) Organization and Structure/Operation and Maintenance
1) Organizational Structure
PDRD in this province consists of 83 staff members, with 12 members belonging to the Office
of Rural Water Supply and 11 to the Office of Primary Health.

Director of
PDRD Total 83 staffs
Deputy Deputy Deputy
Director Director Director
Office of Office of Office of Rural Office of
Administration & Primary Health Economic Accounting &
General Affairs (11 staffs) Development Finance
D | : D | D | Office of
'epu Y _eputy .eputy Planning
Director Director Director
Office of Rural Office of Rural Office of
Water Supply Road Community
(12 staffs) Construction Development

12 District I
Offices

Figure 4.17.4 PDRD Organization Chart (Siem Reap Province)

2) Budget
“External charges for services” accounts for bulk of PDRD’s annual budget.
allocated for rural water supply and health care projects.

No budget is

On the other hand, 60.0 million Riel was allocated in 2009 as MRD financial package budget
which was mainly used for rehabilitation for existing facilities.
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Table 4.17.6 PDRD Budget (Siem Reap Province)

Unit: million Riel

2009 2010
Items - -
Budget | Ratio | Budget | Ratio
Purchase 307.0 | 20.3%| 305.0| 15.7%
External charges for services 405.0 | 26.7%| 705.0 | 36.3%
Other external charges for services 563.0 | 37.1%| 563.0 | 29.0%
State Budget
Personal expenses 238.9 | 15.8% 369.4 | 19.0%
Taxes and similar services 2.0 0.1% 2.0 0.1%
Total 1,515.9 1,944.4
Budget Qty. Budget | Qty.
New well construction 0
Budaet Allocati Well rehabilitation 62
udget Aflocation Upgrading Community Pond 0 .
by MRD Rai n llection ank 60.0 under preparation
(MRD financial an Wé er cozection tan ' by MRD
package budget) Small p.lpe water supply system
Upgrading Canals 0
Total 62

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget

3) Operation and Maintenance

Although PDRD has recognized the significance of monitoring the water supply facilities, it
could not carry out monitoring regularly except for donor projects due to lack of budget.
Additionally, PDRD constructed about 300 tube wells using its own drilling rig in the past.
But at present, it is difficult to carry out groundwater development by themselves because of
insufficient budget allocation and skilled staff.

(3) Assistance by Other Donors

1) Existing Project
a. Tonle Sap Water Supply and Sanitation Project by ADB
ADB has implemented Tonle Sap Water and Sanitation Project from 2006 to 2010. Four
districts were targeted in this province and this involved the construction of water supply
and sanitation facilities, such as open wells, tube wells with hand pumps, community ponds
and toilets.

2) New Assistance Plan
a. GTZ Project
This project, in which the feasibility study has already been completed in 2009, aims at the
provision of safe pipe water to 300 households in Sre Noy commune, Varin district and Cha
Chhouk commune, Angkor Chum district. The project is currently under preparation for
bidding. Based on the plan, all villages in each commune are not covered by this project.
Implementation agency is not DIME but PDRD.
b. Second Rural Water Supply and Sanitation Project by ADB
ADB has a new assistance plan, of which the contents are almost as the same as the Tonle
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Sap Rural Water and Sanitation Project (2006-1010) to be launched in July, 2010.

(4) Current Hygiene Condition
Households with toilets account for 15.9% (23,121 households) in the rural areas. Of these
households, 46.1% are connected to sewerage system and 32.9% use septic tanks.

3.5%

17.5%

O Sewerage
W Septic Tank
O Pit Latrine
O Others

Figure 4.17.5 Type of Toilet (Siem Reap Province)

4.17.4 Safe Water Supply Area

Households with access to “Improved water” based on the data for water source usage by
household in each commune from the 2008 census are shown in the table below. Of the 100
communes in this province, more than 50% of households have access to “Improved water” in
42 communes.

Table 4.17.7 Number of Communes of over 50 Percent of HHs with Access to Improved Water

(Siem Reap)
Urban Rural Total
6/6 communes 36/94 communes 42/100 communes

Note: The denominator in the table is the number of communes/Sangkat
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Figure 4.17.6 Service Area of Safe Water (Siem Reap Province)
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4.18 Preah Sihanouk Province

4.18.1 Brief Description of the Province

The Preah Sihanouk province has total area of 1,938 km?, comprised of 4 districts, 26
communes, and 110 villages. According to 2008 Census, urban population was 89,447
persons (18,353 HH) and rural population was 131,949 persons (26,303 HH). Population
growth rate was 2.54 % for the whole province, 2.93% in urban area and 2.28 % in rural area.

4.18.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project

1) Status of provincial urban water supply

Central area of Preah Sihanouk is served by a public-managed water supply system and two
more private-managed systems are in operation.

Dé Private in service

Dé Private in construction
Aé Licensed but unavailable
06 Only F/S, or willing
Dé Rural pipe water supply

2 Steung Hav 06 Rural supply

/ 3 Prey Nob

9 g

Figure 4.18.1 Existing Urban Water Supply System in Preah Sihanouk Province

Table 4.18.1 Current Status of Urban Water Supply Preah System in Sihanouk Province

No Name of Town Ownership Est;:)el?srhe d Population Col;llr?é:tfion (::j /3;);) Resource Congsgtion ('Fl;a;:]ff)
1 Sihanoukville Pub 1958 28,196 3,845 6,551 Lake 1,800
2 Steung Hav Pri 2005 4,200 300 100 Stream 200,000 3,500
3 Prey Nob Pri 2005 1,700 1,000 100 Stream 200,000 3,000
4 Prey Nob Pri Not operated yet (only license)

Note: Blank means N/A.
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2) Historical development of urban and public water supply system

1958 Water supply system was established in during the French regime.
1975t0 1978 Pol Pot group destroyed the system and water supply was discontinued.
1979 System rehabilitation was started with support from Eastern countries.
1980 to 1993  During rehabilitation works, untreated water was supplied free of charge.
1994 Urgent whole system rehabilitation was undertaken by UNDP.

1998 to 2003  Service area expansion and improvement in operation/management was
carried out through the WB loan.

The provincial capital is served by a public-managed system under the jurisdiction of DIME.
The former system was constructed by the French government in 1958 but was destroyed by
Khmer Rouge regime between 1975 to 1978. In 1979, the government started system
rehabilitation through technical cooperation from Russia. From here until 1993, water
quality was not acceptable. In 1994, rehabilitation of WTP and distribution system was
launched with the support of UNDP. Treated water quality was then drastically improved.
At present, water quality is good and complies with WHO standard.

3) Support from donor agencies

JICA technical assistant project — Phase Il is executing the training program to capacity
deveropment in DIME. At present, there are no other donors except JICA and DIME is
requesting distribution network development through JICA’s assistance. Dam construction
was executed by the private sector.

(2) Urban water supply system management structure

1) Organization Structure of DIME and Public Water Utility
DIME has 74 staff and 49 are assigned to water supply project.
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Preah Sihanouk DIME

Director

[

Deputy Director Deputy Director

Brick Kiln Administration Accounting &
Office Office Financial Office

Energy Office
Mineral
Resource Office
Industry Affaire
Office
Potable Water
Supply Office
Metrology
Office

Supply Office

1

| Public Water

Figure 4.18.2 Organization Chart of DIME in Preah Sihanouk Province

2) Capacity development for staff
Technical seminars were conducted by PPWSA, MIME and JICA. Seminars managed by
JICA are the most frequent.

(3) Water supply facilities and management of public system
1) Capacity and operation of intake facility
Raw water source comes from lake water of a dam with a surface area of 15.5 ha and a
catchment area of 270 ha. Water supply amount was 6,944m°day. Aside of this,
groundwater source is available. As a seasonal issue, water level of the dam has a tendency
to lower / deplete during May causing raw water shortage.

As a counter-measure to this water shortage, dam construction by private fund was started and
was commissioned in 2009. Reportedly, this particular concession contract is quite vague.
Its contents could not be confirmed.

2) Capacity and operation of WTP

Design capacity is 8,000 m*day and current treatment capacity is 6,500 m*/day. Coagulation
and sedimentation facilities based on an old French technology still remains. Dissolved
alum is injected in the receiving well and incoming water is treated by circular shaped
up-flow sedimentation basin.

Four chambers of filtration tanks equipped with air back-washing devise are installed.
Russian and Amas pumps are adopted. New electric equipment appears to be installed
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through UNDP assistance. Generally, equipment is satisfactory.
Remarkable point is the installation of sludge treatment facility. No sludge thickener is
observed but sludge drying beds are properly operated.

3) Capacity and operation of distribution system

Port facilities and beer brewery are large-scaled conmsumers. Curernt water supply amount is
6,500 m*/day, covering only 30% of water demand. The low coverage is caused by
capacity shortage of distribution pipeline. A study was conducted with support from JICA’s
technical cooperation project in order to remedy the problem and drawings are available.
NRW rate is 19%. There are 143 cases of water leakage repair works and records are filed
by the leakage repair team.

As Preah Sihanouk has rather an undulating topography, comparatively high pressure is
needed for water distribution to the whole service area. Consequently, the WTP is built on
top of a hill but high pressure might cause water leakage. High pressure is advantageous for
service area expansion but application of pressure reducing tank shall be considered for areas
near the WTP.

4) Water supply O&M status
DIME director seemed to delegate water supply project to WTP staff. Detailed data was
collected in WTP. Reportedly, low salary standard is being complained.

5) WTP O&M status

Coagulation status is not so good, although still in permissible level. In case of Kampomg
Chchang, influence of French design is still visible.

Filtration tank is properly functioning and automatic back-washing is performed. Control
panels are new and half-automatic. Raw water looks like it has relatively high turbidity.
Alum and slaked lime are used, the same as with the other WTPs in Cambodia.

Disinfection is done by chlorine gas. Slaked lime is used for pH adjustment. Chemicals
are dissolved and injected by controlled concentration.

6) Water quality control and supply water quality

Standard tools and equipment are installed in the laboratory. Designated water indices are
analyzed daily because raw water has high Cu content.

The results of the analysis data are stored in WTP. Technical instruction through technical
cooperation program was provided.

Table 4.18.2 Result of WTP Water Quality Analysis

Coagulation Unit Target Raw Water Sedimentation Distribution
Management
Temperature T - 29-31 29-31 29-31
pH — 7.0 65-7.1 6.4-6.9 6.6-7.2
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Turbidity NTU Sed<10 Dis<1.0 44-133 15-6.8 04-19
Free Chlorine mg/L AF>0.1 Dist=1.0 0.00 1.15-1.6
Total Chlorine mg/L
Conductivity us/cm <1500 42 - 47 47 - 53 52 -65
Color TCU Sed<20 Dis<5 220 12
Alkalinity [mg/L] mg/L >10 12-17 11-17

Water quality Unit Standard Raw water Pv(\)/tizlre Testing Status
Total Dissolved Solids mg/L <800 20-22 24-31 Testing Lab WTP
Total Hardness mg/L <250 5 12 Daily Record OK
Total Organic Carbon mg/L 9.2-11.6 29-49 Monthly Record N/A
Ammonia (NH3+) mg/L <15 <0.01 0.06 3 Monthly Record N/A
Iron (Fe2+) mg/L <0.3 1.59 0.22 Yearly Record OK
Manganese(Mn2+) mg/L <0.3 0.03 0.01 Latest test in 2010
Arsenic (As) ng/L <50 Coliform Test N/A
Chlorine (ClI-) mg/L <250 7.1 8.9 Facal Coli Test N/A
Copper (Cu2+) mg/L <1 0.016 0.000 Dosing Control N/A

The data in red was taken in March 2010. The data hiligted was taken in April 2010.

Though water quality management structure is satisfactory, treated water quality is not.
Compared with other areas, raw water turbidity is rather low but color is quite high,
supposedly due to high Fe content.

(4) Water supply status of public system
1) Water supply amount, service ratio and house connection rate

Table 4.18.3 Water Supply Status of Public System

City Plan 2006 2007 2008 2009 2010 Future
Total population 70,947 61,189 65,515 70,399 70,399
Population in supply area 68,847 59,494 63,820 68,492 68,492
Service population 20,468 21,700 25,781 26,915 28,196 62,760
Service connection or household 2,924 3,100 3,683 3,845 3,845 8,966
Water supply (intake or treat) 3,793 4,376 4,885 5,352 6,551
Water supply (consumption) 2,944 3,428 4,121 4,111

Note: Blank means N/A.

Water supply amount is 6,500m*/day, while the current water demand in the service area is
8,500m*/day. Actual water demand coverage is less than 40%. This is basically caused by
capacity shortage in the distribution network. Future plan described the following targets:
e House connection of 9,000 units, service population rate of 80%, service population of
72,760 until 2015
e House connection of 12,100 unis, service population rate of 85%, service population of
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84,677 until 2020

2) Water tariff

Current water rate is a progressive system as shown below:
Less than 7 m? 1,500Riel/m®
8to 15 m’ 1,800Riel/m*
More than 16 m®*  2,000Riel/m®

Water charge is paid at PSWSA office and collected every month.

3) Extent of water supply service
A 24 hours water supply service is available throughout the year. Related procedures are
explained to residents upon house connection work.

(5) Financial status of public system
1) Current financial status
P/L in 2008 and 2009 and B/S in 2009 were collected. Cost items were analysed based on
them.
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Table 4.18.4 Financial Statements of DIME in Preah Sihanouk Province

Sihanouk 1,000 Riel
Aasets 14,658,073
Current Aasets 3,613,210
Cash 1,837,080
Current Receivable 688,306
Materials 1,087,824
Fixed Assets 11,044,863
Land 74,000
Buildings net 967,255
Machineries net 8,063,444
Other Equipments net 1,940,164
Liabilities & Equity 14,658,073
Liabilities 13,756,586
Current Liabilities 420,357
Long term Liabilities 13,336,229
Equity 901,487
Capital 1,281,802
Retained Earnings -380,315

Fixed Assets Ratio 1225.2%

Fixed Assets to Fixed Liability Ratio 77.6%
Equity Ratio 6.2%
Suppy per Assets 6,130 Riel/m3
1,000 Riel
2009 | 2008 | Retio |

Revenue 3,805,940 3,117,349 | 100.0%
Water revenue 2,844,589 2,859,757 91.7%
Others 961,351 257,592 8.3%
Expense 3,726,414 2,840,106 | 100.0%
Operating Expense 3,661,138 2,657,749 93.6%
Electricity Cost 607,212 657,706 23.2%
Chemicals 144,514 164,702 5.8%
Fuel 94,849 170,129 6.0%
Spairparts 872,349 254,146 8.9%
Labor & Temp. staff 159,545 8,864 0.3%
Salary & Allowance 488,771 490,732 17.3%
Depreciation 683,899 773,389 27.2%
Others 609,999 138,081 4.9%
Operating Expense - 65276 | 182,357 6.4%
Administrative & Tax 65,276 182,357 6.4%
Net income 79,526 277,243 9.8%

Amout of Water Supply 6,551 ma3/day

Unit price of Water Supply 1,304 Riel/m3

Energy Cost per Water 415 Riel/m3

Material Cost per Water 106 Riel/m3

Labor Cost per Water 209 Riel/m3
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2) Potentials in self-reliance management by water sales income

Recent balance was profitable and total income exceeded total expenditure.

Percentage of water sales income to total income was 92% in 2009 and 75% in 2008, reflecting
an unstable condition.

3) Composition of expenditures

Major expenditure items were costs for depreciation, power, and labor. As fluctuation in spare
parts and fuel cost is great, a review by re-evaluation of current value of stock assets is
necessary. In general, accounting is vague. Material procurement may have been executed
based on temporary needs and not on procurement schedule.

4) Financial stability

The capital structure is weak due to annual operation loss attributing to substantially reducing
the equity’s capital and net worth. The equity debt ratio is 94% and the long-term liability ratio
is quite high at 1,226%due to heavy debt.

5) Fund investment
Calculated unit investment amount per annual water supply amount was 6,130 Riel/m®. This
figure is equivalent to Siem Reap WSA and thus can be regarded as standard level.

(6) Relevant facilities

1) Steung Hav private managed water supply system

e Description of the system
Established in 2005, the service population is 4,200. Water supply amount is 385m*/day and
water intake amount is 400m3/day. Water rate is taken at 3,500 Riel/m®. The number of staff
is7.
As WTP is located on top of a hill, the whole service area can easily be viewed. An
exclusive commercial area is anticipated to be a major water demand area which is now
undergoing development. Roads are not yet paved but factories are already attracted to
locate. Future water demand is expected to increase. According to the results of the
questionnaire survey, population has doubled in the last five years.

o Water supply facilities
According to DIME, raw water source is an irrigation canal that looks like a lake. Since
WTP is located on top of a hill, raw water cannot be transmitted to WTP by a single intake
pump. A second engine pump has to be installed halfway the hill.
Water treatment method is similar to that of Pailin public-managed system. After
coagulation, sedimentation is executed in vertical flow type rectangular tank.
Several intake pipes are installed but their usage is unknown. Supposedly, water intake from
several water sources is installed by staged facility expansion works.
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Diameter of PVC supply pipe is¢100 which is rather small but relative water amount can be
supplied by gravity because of large elevation interval.

e Operational status
No information has been gathered. Application of chemical dosing and chemicals could not
be confirmed.
Though WTP is located in a quite elevated site, no safety device such as walking gallery is
installed. Owing to good raw water quality, coagulation was properly performed. Also,
due to high turbidity removal, treated water had high transparency.

2) Prey Nob private managed water supply system

e Description of the system
Raw water source is a small pond upstream of a river. During the field survey, the pond was
completely dry and raw water was taken from other source.
Based on the questionnaire survey results, the WTP was commissioned in 2005. The system
has a service population of 1,700, and a water supply amount of 175m%day. Both are
gradually increasing. Water supply service is 8 hours, while water rate is 3,000 Riel/m®.

e Water supply facilities
Though water treatment method is coagulation and sedimentation, chemical agitation method
is not obvious. Trough looking device was observed at filtration tank but it seemed to be
clogged since treated water was overflowing.

e Operational status
O&M staff is stationed in an office built within the WTP premises. Chemicals are stored in a
warehouse but function of the WTP was discontinued.

4.18.3 Rural Water Supply

(1) Current Condition of Rural Water Supply

1) Water Sources

The water sources used in this province consist of “Unprotected Dug Wells” (40.0%),
“Protected Dug Wells” (14.2%) and “Piped Water” (12.0%), and the access rate to improved
water is 37.1%. About 42.8% of households in this province depend on remote water sources.

4-201



Survey on the Water Supply Sector in the Kingdom of Cambodia Final Report

B Piped water

B Tube/Pipe Wells
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Figure 4.18.3 Type of Water Sources (Preah Sihanouk Province)

2) Condition of Water Supply Facilities

Since PDRD has not carried out any regular monitoring and data management, the present
condition of water supply facilities in villages cannot be ascertained. It is estimated however,
that 50% of the tube wells out of the 244 managed by PDRD are non-functional at present.
The high percentage is due to the over-utilization of these facilities. More than 25 households
used one tube well instead of the recommended 25 households by MRD resulting to easy
breakdown.

Meanwhile, based on the District Data Book (2008) by UNDP, the proportion of tube wells
which is functional the whole year is 85.1%, while the remaining 17.6% is non-functional.

Table 4.18.5 Functioning/Un-functioning Conditions of Water Supply Facilities
(Preah Sihanouk Province)

Iltems fa:\(l:(ijlit(i)ef s Ratio
Total number of pumped or mixed wells 2,631
Year-round usable pumped or mixed wells 2,239 85.1%
Dry season unusable pump or mixed wells 392| 14.9%
Pump or mixed wells needing repair/rehabilitation 462 17.6%
Total number of ring wells 4,382
Year-round usable ring wells 3,741 85.4%
Dry season unusable ring wells 641 14.6%
Ring wells needing repair/rehabilitation 508| 11.6%
Total number of un-protected dug wells 1,315
Year-round usable un-protected dug wells 1,012 77.0%
Dry season unusable un-protected dug wells 303| 23.0%

Source: District Book (2008)
3) Hand pumps
Afridev hand pumps are common, while in Islamic and Khmer communities, VN6 hand pumps
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are the most widely used. Procurement of spare parts for Afridev hand pumps is difficult in
this province, and serious breakdowns of these hand pumps are only responded by PDRD to

WSUGs.

4) Water Quality of Groundwater

According to a water quality survey in 2007 by MRD, arsenic contamination was not detected
from 3 tube wells. Nevertheless, from existing record, 10% of the 244 wells had problems on
iron and salt contamination. Iron removal devices were installed in 4 tube wells by MACEL
project.

(2) Organization and Structure/Operation and Maintenance

1) Organizational Structure

PDRD in this province consists of 23 staff members, with 2 members belonging to the Office of
Rural Water Supply and 2 belonging to the Office of Primary Health.

Director of
PDRD Total 23 staffs
Deputy Deputy Deputy
Director Director Director
Office of Rural Office of Office of Rural Office of
Road Community Economic Accounting &
Construction Development Development Finance
Deputy Deputy
Director Director
Office of Office of Office of Rural ]
o . Office of
Admlnlstratlor) & Primary Health Water Supply Plamnin
General Affairs (@ staffs) (@ staffs) 9

4 District I
Offices

Figure 4.18.4 PDRD Organization Chart (Preah Sihanouk Province)

2) Budget

“External charges for services” and “personal expenses” account for bulk of PDRD’s annual
budget. No budget is allocated for rural water supply and health care projects.

On the other hand, 154.5 million riel was allocated in 2009 as a MRD finical package budget
which was mainly used rehabilitation for existing facilities.
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Table 4.18.6 PDRD Budget (Preah Sihanouk Province)
Unit: million Riel

2009 2010
Items - -
Budget | Ratio | Budget | Ratio
Purchase 173.0 | 18.4%| 170.0 | 17.8%
External charges for services 535.0 | 57.0%| 535.0 | 55.9%
Other external charges for services 147.0 | 15.7%| 147.0| 15.4%
State Budget
Personal expenses 84.0 8.9%| 105.0| 11.0%
Taxes and similar services 0.0 0.0% 0.0 0.0%
Total 939.0 957.0
Budget | Qty. Budget | Qty.
New well construction 0
Budaet Allocati Well rehabilitation 105
udget Atlocation Upgrading Community Pond 0 .
by MRD Rai . llection Nk 1545 under preparation
(MRD financial an WE% ST coTection an ‘ by MRD
package budget) Small p_lpe water supply system
Upgrading Canals 0
Total 105

3) Operation and Maintenance
Since PDRD has not been allocated sector budget from provincial government, it has carried out
monitoring once a year in order to request rehabilitation for existing facilities using MRD
finance package. PDRD has also requested funding for a 2010 new development plan but it

seems that MRD is difficult to allocate budget this year.

(3) Assistance by Other Donors
1) Existing Project
A total of 242 tube wells with hand pumps were constructed from 1994 to 2009 under the
following projects:

>
>

>

Construction of 66 tube wells with hand pumps by MRD
Construction of 6 tube wells with hand pumps by MACEL (France student fund) (from

1997 to 2001)

Construction of 20 tube wells with hand pumps by Social Fund (2003)
Construction of 100 tube wells with hand pumps financed by the Chinese government

(2003)

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget

Construction of 50 tube wells with hand pumps by Islamic- Khmer Community (2009)

2) New Assistance Plan
a. Rehabilitation Project for Rural Water Supply financed by MRD
PDRD has a plan for rehabilitation of tube wells with hand pump in 2010.
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(4) Current Hygiene Condition
Households with toilets account for 28.8% (7,579 households) in the rural areas. Of these
households, 41.3% are connected to sewerage system and 41.2% use septic tanks.

0,
13.9% 3.1%

O Sewerage
W Septic Tank
O Pit Latrine
O Others

Figure 4.18.5 Type of Toilet (Preah Sihanouk Province)

4.18.4 Safe Water Supply Area

Households with access to “Improved water” based on the data for water source usage by
household in each commune from the 2008 census are shown in the table below. Of the 26
communes in this province, more than 50% of households have access to “Improved water” in 7
communes.

Table 4.18.7 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Preah Sihanouk Province)
Urban Rural Total

3/4 communes 4/22 communes 7/26 communes
Note: The denominator in the table is the number of communes/Sangkat
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Figure 4.18.6 Service Area of Safe Water (Preah Sihanouk Province)
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4.19 Stung Treng Province

4.19.1 Brief Description of the Province

The Stung Treng province has total area of 11,092 km? comprised of 5 districts, 34 communes,
and 134 villages. According to 2008 Census, urban population was 17,022 persons (3,243 HH) ,
and rural population was 94,649 persons (17,679 HH) . Population growth rate was 1.17% in
urban area, 3.61 % in rural area and 3.20 % in the whole province.

4.19.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project

1) Status of provincial urban water supply

Stung Treng, provincial capital is served by public managed water supply sytem. Other areas
are served by village water supply system.

Dé Private in service
Dé Private constructing
Aé Licensed but unavailable
Oé Only F/S, or willing
& |_Rural pipe water supply
< |_Rural supply

_\

Figure 4.19.1 Existing Urban Water System in Stung Treng Province
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Table 4.19.1 Current Status of Urban Water Supply System in Stung Treng Province

. Year . . Supply Connection | Tariff
No Town Name Owneship Established Population | Connection (m°/day) Resource Fee (R/M )
1 Stung Treng Pub 1960 7,924 1,498 1,200 River 1,500

*1 Blank means N/A.

2) Historical development of urban and public water supply system

1960
1995

to Present

WTP and distribution network was constructed in the provincial capital
Continuousely expanding distribution network by MIME’s budget

Provincial capital water supply system has been utilizing the facilities built in 1960.

3) Support from donor agencies
No consolidated master plan report is available.

There is a plan to upgrade the village water

supply system in two districts into urban water supply system and apply basic study

implementation by MIME five years ago, but so far there has been no reply.

villages listed below, housing is built in relatively high density area.
1. Thala Barivat commune, Thala Barivat District

2.

Koah Sampeay commune, Siem Bouk District

In the two

Currently urban water supply system expansion plan was established by ADB. This is related to
Triangle Development Project and provinces of Stung Treng and Kratie were extracted as target
area in Cambodia. The report was issued under the title of “TA-6484-REG, Mekong Water
Supply and Sanitation Project” but it was not kept in DIME.
At present, no other donor’s assistance is provided.

(2) Urban water supply system management structure
1) Organization Structure of DIME and Public Water Utility

Stung Treng DIME

Director

Deputy Director

Deputy Director

Personnel

Office of |

Office of
Industry Affair

Office of
Mine

Office of
Accounting

Energy

Office of | |

Office of
Measurement

Office of
Waterworks

DIME has 21 staff and 14 is assigned to system O&M activities.

Figure 4.19.2 Organization Chart of DIME in Stung Treng Province

The composition of O&M

team is 4 for administration, 3 for WTP O&M and 7 for distribution network. Major tasks of
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the distribution network O&M team are as follows:
o  Water meter reading and distribution of water bills, to be paid by users at client liaison
office of DIME
e  Repiar of water meter
e  Repair of distribution pipes

The number of staff shall be increased when the water supply system is expanded.
Recruitment of skilled staff is a future concern of DIME.

(3) Water supply facilities and management of public system

1) Capacity and operation of intake facility

Raw water is taken from Sekong River. As river water level seasonally fluctuates, a float-type
intake device is provided.

2) Capacity and operation of WTP

WTP capacity is 1,200 m*/day and water treatment method is coagulation, sedimentation and
rapid filter. Since the WTP has already deteriorated resulting to capacity shortage, it shall be
expanded. However, funds have yet to be sourced. Capacity of elevated tank is 200 m*® with
a height of 16 m.

3) Capacity and operation of distribution system

Existing WTP and distribution network with total length of 5 km was built in 1960. Pipe
materials are RC and CI.

Since 1995, MIME has been gradually expanding the water service with the use of its budget.
A total additional pipe length of 23.8 km was installed using PVC pipe. The diameter is as
follows:

200mm=1,337m

150mm=128m

100mm=7,982m

80mm=1,162m

75mm=197m

60mm=11,898m

49mm=1,075m Total = 23,779m

As with the WTP, the distribution network has also deteriorated and pipe breakage frequently
occurs. Replacement of the aged pipes is necessary but fund is not available. Further, as gate
valves were not installed at key points of the network, when a pipe is broken, the operation of
WTP has to be suspended for repair work. Allocation of fund for gate valve installation is also
needed. Diameter of the distribution trunk installed in front of the WTP isp200 mm which is
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equivalent to the supply amount.

According to the project report in 2010, the annual average treated water amount was 1,193
m®/day, while the distribution water amount was 881 m®day. NRW rate was taken at 26.2%.
The report further states that water service is provided 12 hours during dry season and 10 hours
for rainy season; these seem to be the duration of water demand generation.

4) Water supply project O&M status
DIME has only a stand-by intake pump. A generator is also available but seldom operated due
to stable power supply.

5) WTP O&M status

Chlorine disinfection has not been practiced. As incoming water volume exceeds the capacity
of down-flow rapid filter, portion of the surface water overflow is flowing into the clear water
reservoir mixing with filtered water.

6) Water quality control and supply water quality

Table 4.19.2 Result of WTP Water Quality Analysis

;Zig;ﬁ;i::t Unit Target Raw water Sfetgi?;in— Distribution
Temperature degree -
pH — 7.0 6.8 6.7
Turbidity NTU Sed<10 Dis<1.0 85 15
Free Chlorine mg/L AF>0.1 Dist=1.0
Total Chlorine mg/L
Conductivity us/cm <1500 230 110
Color TCU Sed<20 Dis<5
Alkalinity [mg/L] mg/L >10

Water quality Unit Standard Raw water PV(:;Z:E Testing Status

Total Dissolved Solids mg/L <800 110 50 Testing Lab MIME
Total Hardness mg/L <250 48 40 Daily Record N/A
Total Organic Carbon mg/L Monthly Record N/A
Ammonia (NH3+) mg/L <15 1.29 1.09 3 Monthly Record N/A
Iron (Fe2+) mg/L <0.3 131 0.49 Yearly Record OK
Manganese(Mn2+) mg/L <03 Latest test in 2009
Arsenic (As) ng/L <50 0 Coliform Test N/A
Chlorine (Cl-) mg/L <250 12.78 5.68 Facal Coli Test N/A
Fluorine (F-) mg/L 0.05 Dosing Control N/A

*1  Blank means N/A.

Water quality analysis was conducted by MIME once a year or every three months. Daily
report on treatment status is not collected. Since treated water has high turbidity, the WTP is
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not functioniong well.  Ammonia in treated water shows no disinfection effect.

(4) Water supply status of public system
1) Water supply amount, service ratio and house connection rate

Table 4.19.3 Water Supply Status of Public System

City Plan 2006 2007 2008 2009 2010 Future
Total population 14,976 16,697 16,796 19,998 19,998
Population in supply area 12,048 13,769 13,868 17,070
Service population 5,548 6,308 7,576 7,790 7,924
Service connection or household 1,498
Water supply (intake or treat) 600 800 955 1,010 1,200
Water supply (distribution) 376 512 668 804 810

*1  Blank means N/A.

2) Water tariff and extent of water supply service
Current water rate is 1,500 Riel/m® and water supply hour is 12 to 14 hours/day.

(5) Financial status of public system
1) Current financial staus
Financial statements were not collected from DIME.

4.19.3 Rural Water Supply

(1) Current Condition of Rural Water Supply

1) Water Sources

The water sources used in this province consist of “Springs, Rivers, etc.” (69.7%), “Tube/Pipe
Wells” (18.0%) and “Unprotected Dug Wells” (5.2%), and the access rate to improved water are
23.4%. About 40.9% of households in this province depend on remote water sources.

1.0%-2-3%

B Piped water

B Tube/Pipe Wells

@ Protected Dug Wells
O Rain

O Unprotected Dug Wells
O Spring, River etc.

O Bought

69.7% @ Others

0.7%

Figure 4.19.3 Type of Water Sources (Stung Trent Province)
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2) Condition of Water Supply Facilities
Monitoring results for existing facilities by PDRD are shown in Table 4.19.4. The functioning
rates of water supply facilities are 81.5 percent.

Table 4.19.4 Monitoring Results by PDRD (Stung Treng Province)

Function Broken
Items Total - -
No. Ratio No. Ratio

Tube well 626 525 83.9% 101 16.1%
Pulling hand pump from river 25 25 100.0% 0 0.0%
Hand dug well with ring 135 96 71.1% 39 28.9%
Hand dug well no ring 81 66 81.5% 15 18.5%
Pipe water supply system 4 1 25.0% 3 75.0%
Community ponds 22 15 68.2% 7 31.8%
Private pond 0 0 0.0% 0 0.0%

Total 893 728 81.5% 165 18.5%

Source: PDRD in Stung Treng (2009)

3) Hand pumps

Afridev hand pumps are common, and spare parts for Afridev hand pumps have been provided
by UNICEF, and another set of standard spare parts from WSUG during the construction stage
for of donor-assisted projects. After consuming the spare parts from WSUG, PDRD sells it
back to WSUG on actual charge. In addition, although WSUG has been trained in the
operation and maintenance of hand pump during the construction stage by PDRD or donors,
PDRD usually carries out O&M even in cases of serious failures.

4) Water Quality for Groundwater
According to result of water quality analysis by arsenic center, 7.3 percent out of 343

groundwater samples were detected over 10ppb of arsenic contaminations.

Table 4.19.5 Result of Arsenic Testing (Stung Treng Province)

Total No. of As > 50 ppb 10 < As < 50 ppb As < 10 ppb
tested wells No. Ratio No. Ratio No. Ratio
343 1 0.3% 24 7.0% 318 92.7%

Source: Arsenic Center (2005-2007)
According to PDRD, there are no problems on high iron and manganese contents in
groundwater.

(2) Organization and Structure/Operation and Maintenance

1) Organizational Structure

PDRD in this province consists of 26 staff members, with 2 members belonging to the Office of
Rural Water Supply and 2 belonging to the Office of Primary Health.
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Director of

Total 26 staffs

Deputy Deputy Deputy
Director Director Director
Office of Rural Office of Office of Office of
Water Supply Administration & Training & Community
(2 staffs) General Affairs Research Development
_Offlce of Offlce_ of Office of Rural Office of Ethnic
Primary Health Accounting & Economic Minority Grou
(2 staffs) Finance Development P
Office of Office of Rural
Plannin Road
9 Construction

5 District I
Offices

Two staff is responsible for the operation and maintenance.
O&M training supported by UNICEF. Hygiene education to villagers is very active in this
province as gleaned below.

>
>

2) Budget

Figure 4.19.4 PDRD Organization Chart (Stung Treng Province)

Other staff has also undertaken

Water treatment training to WSUG in 2 villages (2009)
Hygiene education (2009 - 2010): demonstration for understanding of biological and
bacterial contamination from drinking water and own hand using chemical by ITC
(Institute Technology Cambodia), 3 villages in 2009 and 12 villages in 2010

“Purchase” and “other external charges for services” account for bulk of PDRD’s annual budget.
No budget is allocated for rural water supply and health care projects.
On the other hand, 390.1 million riel was allocated in 2009 as a MRD finical package budget
which was mainly used rehabilitation for existing facilities.
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Table 4.19.6 PDRD Budget (Stung Treng Province)
Unit: million Riel

2009 2010
Items - -
Budget | Ratio | Budget | Ratio
Purchase 185.0 | 26.7%| 185.0 | 29.9%
External charges for services 1720 | 24.8%| 1220 | 19.7%
Other external charges for services 225.0 | 32.5%| 1750 | 28.3%
State Budget
Personal expenses 111.0 | 16.0%| 1358 | 22.0%
Taxes and similar services 0.0 0.0% 0.0 0.0%
Total 693.0 617.8
Budget | Qty. Budget | Qty.
New well construction 0
Budaet Allocati Well rehabilitation 95
udget Atlocation Upgrading Community Pond 0 .
by MRD Rai . llection Nk 3901 0 under preparation
(MRD financial an WE% ST coTection an ‘ 1 by MRD
package budget) Small p_lpe water supply system
Upgrading Canals 0
Total 126

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget

3) Operation and Maintenance
PDRD does not own a drilling rig and cannot drill tube well by itself.

(3) Assistance by Other Donors

1) Existing Project

a. CLTS Project by UNICEF

(i) Period: 2009

(i) Component: Hygiene education including sanitation campaign

2) New Assistance Plan

a. Rural Water Supply and Sanitation Project financed by IMF

(i) Status: Bidding for construction of water supply facilities is under preparation.

(ii) Target sites: 4 districts (2 districts in 2010)

(iiif) Component: Construction of 68 tube wells (excluded construction of toilets because of high
coverage of sanitation facilities by 2008 census)

b. Rural Water Supply and Sanitation Project by UNICEF

(i) Period: 2010

(ii) Target sites: 128 villages

(iii) Component: Survey for current status of rural water supply and sanitation

(4) Current Hygiene Condition
Households with toilets account for 26.6% (4,698 households) in the rural areas. Of these
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households, 51.7% use septic tanks and 27.2% are connected to sewerage system.

6.4%

O Sewerage
B Septic Tank
O Pit Latrine
O Others

51.7%

Figure 4.19.5 Type of Toilet (Stung Treng Province)

4.19.4 Safe Water Supply Area

Households with access to “Improved water” based on the data for water source usage by
household in each commune from the 2008 census are shown in the table below. Of the 34
communes in this province, more than 50% of households have access to “Improved water” in 8
communes.

Table 4.19.7 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Stung Treng Province)
Urban Rural Total

1/1 communes 7/33 communes 8/34 communes
Note: The denominator in the table is the number of communes/Sangkat
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LE G E N D Access to improved water

90
/\/ D strctBoundary gg
60
N\ CommuneBoundary ig
30
/\/ Road 20
10
R ver %
ProvhcialCapital Density

800

500

person/km?

0 20km

Data Source: Gensus 2008

Unit: %, Source: 2008 Census
Figure 4.19.6 Service Area of Safe Water (Stung Treng Province)
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4.20 Svay Rieng Province

4.20.1 Brief Description of the Province

The Svay Rieng province has a total area of 2,966 km?, comprised of 8 districts, 80 communes,
and 690 villages. According to 2008 Census, urban population was 17,029 persons (3,562 HH) ,
and rural population was 465,759 persons (111,196 HH) . Population growth rate was 0.02% in
urban area, 0.09 % in rural area and 0.09% in the whole province.

4.20.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project

1) Status of provincial urban water supply

Provincial capital is served by a public-managed water supply system as well as three Sangkat
of Svay Rieng, Prey Chhlak, Pou Ta Hao. House connection number is 1,325 units
corresponding to one-third of total HH of 3,171. No other public managed system exists.

Aside from provincial capital, five private-managed system projects are on-going under the WB
support. License was given to these projects from MIME and facility construction was started in
two towns.  System O&M activities of three towns are covered by private sector.

Dé Private in service

Dé Private constructing

6 Karol kou Aé Licensed but unavailable
I e Gl I Oé Only F/S, or willing

Dé Rural pipe water supply

[ Svey ieng | O< [Crurl supply

< @ /

=
oD o_ H
T [

| 3 Kandieng Reay |

Figure 4.20.1 Existing Urban Water System in Svay Rieng Province
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Table 4.20.1 Current Status of Urban Water Supply System in Svay Rieng Province (2009)

No Town Name Ownership Est;)el?;he q Population| Connection (rsnli?(;)eg) Resource Congggtion (-Rr?rrri]ﬁ)

1 Svey Rieng Pub 1995 6,702 1,457 1,434 well 200,000 | 1,200

2 Kampong Chak Pri 310 2,100

3 Kandieng Reay (Prasot) Pri 341 2,100

4 Chiphou Pri 81 1,700

5 Bavet Pri 148 2,000

6 Karol Kou Pri

*1 Blank means N/A.

2) Historical development of urban and public water supply system

1946 Well was drilled in Svey Rieng by the support of the Vietnamese
government.

1951 Related facilities were constructred by US assistance and the system was
commissioned.

1962 Existing WTP was constructed.

1980 The Vietnamese government renderd technical support, and the system was
transferred to DIME.

1985 The facility was rehabilitated through Netherlands assistance, system
operation was substituted temporary by NGO.

1995 Additional wells were drilled by support of the WB and SAWA.

2006 System rehabilitation project through ADB

Since 1995, DIME became self-reliant but at that time only assistance from the WB and SAWA
was available. This assistance did not cover system O&M and therefore DIME could not
handle repairs of malfunctioned facilities. As a result, water supply was frequently suspended.

3) Support from donor agencies

A rrequest for a project for the replacement of deteriorated pipes with a total length of 26 km
has been submitted to the Japanese government.

The system development plan prepared by DIME for public and private-managed systems is
presented below:

1. Kraolkou Water Supply System rehabilitation Project 2010 153,400 USD  Completed
2. Svey Rieng Distribution Network Expansion Project, L = 40 km 2010 400,000 USD
3. Romreashak district WTP Construction Project 2010 310,000 USD
4. Kampong Ro district WTP Construction Project 2011 215,000 USD
5. Chantrea district WTP Construction Project 2011 200,000 USD
6. Svey Chrom district 2012 200,000 USD
7. Doun Sar commune 2012 180,000 USD
8. Chantrey commune 2013 180,000 USD
9. Angkor Prase commune 2013 180,000 USD

Note) Electrical equipment cost was not included
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(2) Urban water supply system management structure
1) Organization Structure of DIME and Public Water Utility

Svay Rieng DIME

Director

Deputy Director Deputy Director

Office of Office of Office of Office of Ad. Office of Office of Office of
Industry Affair Mine Energy & Personnel Finance Waterworks Measurement
[ | I | I I |
| District Office | District Office | District Office | District Office | District Office | District Office | District Office

Figure 4.20.2 Organization Chart of DIME in Svay Rieng Province

Svay Rieng WTP

Director

Deputy Director Deputy Director

Accounting Production
Section Work Section

Production

| Adm. Section Planning Section

Figure 4.20.3 Organization Chart of WTP in Svay Rieng Province
Total 19 staffs are assigned for WTP operation.

2) Capacity development for staff
WSA staff underwent technical seminar on distribution network development, leakage reduction
and water quality analysis.

(3) Water supply facilities and management of public system

1) Capacity and operation of intake facility

Water source is the three groundwater tube wells spread out within the city area. From these
wells, groundwater is pumped to the WTP several kilometers away and returned back to the city
area as potable water. On the process, energy is being wasted. The possibility of tapping the
nearby river water as a source to lessen the cost of power was raised, but it was learned that the
river water depletes during dry season.

Three well pumps were installed with a depth of 100 m each and a well capacity of 100 m*/hr.
Two wells are being alternately operated; the remaining is a stand-by. Even during dry season,
groundwater is exploitable.
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2) Capacity and operation of WTP

Construction of WTP was started in 2004 and completed in 2006. Fund was provided by ADB
with a total amount of 2.5 million US$. Scope of work included: construction of WTP with a
capacity of 5,280 m®day; installation of force main to elevated tank; and development of
distribution network.

Water treatment method is not appropriate for the type of raw water quality. Though
groundwater is directly discharged into a sand filter for Iron and Manganese removal, its
removal is inefficient due to short contact time and catalysis. Manganese precipitation can still
be observed at the clear water reservoir. The JICA technical cooperation project team
recommended that the Chlorine contact oxidation tank be improved since raw water has high
Iron concentration and presence of ammonia.

Two sand filters with capacity of 100m*/hr are installed together with three units of distribution
pumps, two units of backwashing pumps and two units of chlorine injection pumps.
Automatic chlorine injection is performed in the clear water reservoir. Backwashing effluent is
treated in wastewater pond built within WTP premises.

3) Capacity and operation of distribution system
Diameter of distribution main located in front of the WTP is@200 which is equivalent to the
current distribution water amount. Diameter of the distribution network ranges from ¢63 mm
to @250mm. Total length is 23.6 km. CI pipe is used for pipes with diameter larger than
¢200 and PE pipes are used for lesser diameter.
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Figure 4.20.4 Flowchart of WTP

Figure 4.20.5 Service Area of Urban Water Supply System in the Capital of Svay Rieng Province
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Based on the data from DIME, 90% of the pipes are relatively new but the remaining 10% is
deteriorated. NRW rate is 19%. DIME is executing replacement of deteriorated water meters
and pipes as part of the NRW reduction program.

4) Water supply O&M status
No O&M materials and tools are stored. During power failure, generator supplies power to
WTP facilities.

5) WTP O&M status
Groundewater supply from three wells is manually controlled. Two wells supply groundwater to
two sand filters. WTP is well-organized.

6) Water quality control and supply water quality
Five water indices, temperature, pH, color, turbidity and chlorine content are analyzed by the
staff in DIME’s own laboratory. A complete list of laboratory equipment was prepared.
However, as to bacteriological analysis, the device provided through the assistance of China,
cannot be operated since the staff were not given sufficient training.
Aside from public-managed urban water supply project for the provincial capital, no other
organizational structure for water quality control and periodical water quality analysis is
available.

Table 4.20.2 Result of WTP Water Quality Analysis

;Zig;ﬁ;i::t Unit Target Raw water Sfetgi?;in— Distribution

Temperature degree — 29.9

pH - 7.0 6.85 6.7-7.2

Turbidity NTU Sed<10 Dis<1.0 1-3 05-2.0

Free Chlorine mg/L AF>0.1 Dist=1.0 0-0.72

Total Chlorine mg/L

Conductivity us/cm <1500 284 - 334 136 - 149

Color TCU Sed<20 Dis<5 2-8 2-19

Alkalinity [mg/L] mg/L >10

The red data were taken in March 2010.
Water quality Unit Standard Raw water PV(:;Z:E Testing Status

Total Dissolved Solids mg/L <800 142 148 Testing Lab WTP

Total Hardness mg/L <250 Daily Record OK

Total Organic Carbon mg/L Monthly Record N/A

Ammonia (NH3+) mg/L <15 3 Monthly Record N/A

Iron (Fe2+) mg/L <0.3 Yearly Record N/A

Manganese(Mn2+) mg/L <03 Latest test in 2010

Arsenic (As) ng/L <50 Coliform Test N/A

Chlorine (Cl-) mg/L <250 Facal Coli Test N/A
Dosing Control OK

*1  Blank means N/A.
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Only treated water quality analysis results are submitted. As color in treated water was
extremely high, it is suspicious whether turbidity removal was properly performed.

(4) Water supply status of public system
1) Water supply amount, service ratio and house connection rate

Table 4.20.3 Water Supply Status of Public System

City Plan 2006 2007 2008 2009 2010 Future
Total population 21,995 22,963 44,855 46,829 48,889
Population in supply area 18,855 19,685 20,005 20,885 21,804
Service population 4,625 5,485 5,875 6,702 6,702
Service connection or household 1,097 1,175 1,316 1,457
Water supply (intake or treat) 452 1,124 1,236 1,434 1,765
Water supply (distribution) 202 557 775 1,008

Note: Blank means N/A.

Population differes depends on the data source. Supply water amount as of January 2010 was
extracted from monthly reports.

2) Water tariff

Current water rate is 1,200 Riel/m*®. Water charge is collected monthly. Meter reading is
undertaken by two staff.

Partly because house connection fee of 130 US$ is needed, house connection has not been
expanded as expected.

DIME is fully aware of the necessity of massive information campaign to promote the
advantage and safety of water supply system to residents within the urban water supply service
area, but no concrete plan has yet been drawn up.

3) Extent of water supply service

Water supply hour is 24 hours. Major complains are as follows:
e  Water charge is too expensive.
e High Iron and Manganese content
e  Water meter is defective.

(5) Financial status of public system
1) Current financial staus
DIME did not provide its financial statement.

4.20.3 Rural Water Supply

(1) Current Condition of Rural Water Supply

1) Water Sources

The water sources used in this province consist of “Tube/Pipe Wells” (86.6%), “Piped Water”
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(3.8%) and “Unprotected Dug Wells” (3.2%), and the access rate to improved water is 93.0%.
About 7.5% of households in this province depend on remote water sources.

B Piped water

B Tube/Pipe Wells

O Protected Dug Wells
O Rain

O Unprotected Dug Wells
O Spring, River etc.

O Bought

@ Others

86.6%

Figure 4.20.6 Type of Water Sources (Svay Rieng Province)
2) Condition of Water Supply Facilities
PDRD is not actively carrying out the monitoring of water supply facilities. It has no

knowledge of the present conditions of water supply facilities.

Table 4.20.4 Monitoring Results by PDRD (Svay Rieng Province)

Items No. of

facilities
No. of hand pump (tube well) 80,123
Tube well rehabilitation (already repair) 1,960
Hand-dug well 3,040
Rehabilitation of hand dug well 966
Community pond 347
No water during dry season 390
Upgradeing of community pond 200
Total 87,026

Source: PDRD in Svay Rieng (2009)

Meanwhile, from the District Data Book (2008) by UNDP, the proportion of tubewells which
can be used the whole year is 97.0% while the non-functional tube wells is 2.4%.
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Table 4.20.5 Functioning/Un-functioning Conditions of Water Supply Facilities
(Svay Rieng Province)

Items f;:ci)lit(i): s Ratio
Total number of pumped or mixed wells 82,581
Year-round usable pumped or mixed wells 80,123| 97.0%
Dry season unusable pump or mixed wells 2,458 3.0%
Pump or mixed wells needing repair/rehabilitation 1,960 2.4%
Total number of ring wells 4,757
Year-round usable ring wells 3,040 63.9%
Dry season unusable ring wells 1,717 36.1%
Ring wells needing repair/rehabilitation 966| 20.3%
Total number of un-protected dug wells 885
Year-round usable un-protected dug wells 559| 63.2%
Dry season unusable un-protected dug wells 326| 36.8%

Source: District Book (2008)
3) Hand pumps
VN6 hand pumps are commonly used by 60%, whose procurement of spare parts and
maintenance are normally easy. Local hand pumps made by communities are used by 30%,
and Afridev hand pumps by 10%. Afridev hand pumps are adopted by UNICEF and Social
fund projects, but spare parts for Afridev hand pumps cannot be easily procured in this province.
PDRD has no supply at the office. Procurement method for spare parts by WSUG is as
follows:
(i) In case of donor’s project, one set of standard spare parts is provided; and
(if) WSUG directly purchase it form Phnom Penh

4) Water Quality of Groundwater

Arsenic contaminations in groundwater whose level is exceeding water quality standard (50ppb)
were detected from 2 tube wells in Svay chrum and Doun Sa commune. And arsenic
contamination levels have been increased in some areas than before according to a survey by
UNICEF.

Based on the result of water quality analysis by the Arsenic Center, 32.6% of the 1,326
groundwater samples were detected with more than 10ppb of arsenic.

Table 4.20.6 Result of Arsenic Testing (Svay Rieng Province)

Total No. of As > 50 ppb 10 < As £ 50 ppb As < 10 ppb
tested wells No. Ratio No. Ratio No. Ratio
1,326 8 0.6% 424 32.0% 894 67.4%

Source: Arsenic Center (2005-2007)

In addition, high levels of iron contamination were detected in this province. PDRD and
Hanger (NGO) have supported the installation of iron removal device for households. Simple
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water treatment device using local materials at community level was developed by UNICEF
with corresponding training on the production of this device. Meanwhile, polluted tube wells
caused by primarily by bacteria due to insufficient drilling depth and surface sealing were found

to be in abundance.

(2) Organization and Structure/Operation and Maintenance

1) Organizational Structure

PDRD in this province consists of 94 staff members, with 13 members belonging to the Office
of Rural Water Supply and 9 belonging to the Office of Primary Health.

2) Budget

“External charges for services” accounts for bulk of PDRD’s annual budget. No budget is
allocated for rural water supply and health care projects, and also MRD financial package

Director of
PDRD Total 94 staffs
Deputy Deputy Deputy Deputy
Director Director Director Director
Office of Rural Office of Rural Office of Office of Office of
Water Supply Road Administration & Primary Health Training &
(13 staffs) Construction General Affairs (9 staffs) Research
] Office of Rural Office of Office of
Office of . A .
- Economic Accounting & Community
Planning -
Development Finance Development
Techr?lcal IMF Project SEILA Program UNICEF
Section Program

8 District |
Offices

Figure 4.20.7 PDRD Organization Chart (Svay Rieng Province)

budget in 2009.
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Table 4.20.7 PDRD Budget (Svay Rieng Province)
Unit: million Riel

2009 2010
Items - -

Budget | Ratio | Budget | Ratio
Purchase 221.0| 20.7%| 220.0| 17.7%
External charges for services 322.0 | 30.1%| 4220 | 34.0%
Other external charges for services 297.0 | 27.8%| 297.0 | 24.0%

State Budget
Personal expenses 229.0 | 21.4%| 3010 | 24.3%
Taxes and similar services 0.0 0.0% 0.0 0.0%
Total 1,069.0 1,240.0
Budget | Qty. Budget | Qty.

New well construction
Well rehabilitation
Upgrading Community Pond

Budget Allocation

by MRD Rain water collection tank no allocation under preparation
(MRD financial == - aler coectio |a by MRD
package budget) Small pipe water supply system

Upgrading Canals
Total
Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget

3) Operation and Maintenance
PDRD has submitted rehabilitation plan for 2010 to MRD using MRD financial package, but
there is no available allocation.

(3) Assistance from Other Donors

1) Existing Project

a. Rural Water Supply and Sanitation Project financed by IMF

(i) Status: Bidding for construction of water supply facilities is under preparation

(ii) Target sites: 97 villages, 12 communes, 4 districts

(iii) Component: Construction of 1013 household toilets (excluded component of water supply
facilities because of high converge of water supply rate by 2008 census)

b. Seth Coma Program by UNICEF

(i) Target sites: 4 districts (Kampong Rou, Rumduol, Svay Chrum and Svay Teab)

(if) Component: Construction of tube well, Establishment of WSUG, Training for water quality
testing, Education of water use, CLTS project include hygiene awareness and
education

(iii) Period: From 2009 to 2010

(4) Current Hygiene Condition

Households with toilets account for 19.1% (21,282 households) in the rural areas. Of these
households, 37.6% use septic tanks and 31.8 use pit latrines.
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4.6%

O Sewerage
W Septic Tank
O Pit Latrine
O Others

31.8%

37.6%

Figure 4.20.8 Type of Toilet (Svay Rieng Province)

4.20.4 Safe Water Supply Area

Households with access to “Improved water” based on the data for water source usage by
household in each commune from the 2008 census are shown in the table below. Of the 80
communes in this province, more than 50% of households have access to “Improved water” in
77 communes.

Table 4.20.8 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Svay Rieng Province)
Urban Rural Total
2/2 communes 75/78 communes 77/80 communes
Note: The denominator in the table is the number of communes/Sangkat
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Access to improved water

LEGEND 2

20

/\/ D strictBoundary :%0
“\_~ Commune Boundary Density

2,000
500
200

/\/ Road

. person/km
R ver

ProvihcalCapital

Data Source: Census 2008

Unit: %, Source: 2008 Census
Figure 4.20.9 Service Area of Safe Water (Svay Rieng Province)
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4.21 Takeo Province

4.21.1 Brief Description of the Province

The Takeo province has total area of 3,563 km?, comprised of 10 districts, 100 communes, and
1,116 villages. According to 2008 Census, urban population was 14,456 persons (2,688 HH) ,
and rural population was830,450 persons (181,054 HH) . Population growth rate was 0.56% in
urban area, 0.67 % in rural area and 0.66 % in the whole province.

4.21.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project

1) Status of provincial urban water supply

Roka Khnong Sangkat, the provincial capital, is served by a public-managed system. Aside
from this 19 other simplified water supply systems are operating with license from MIME.
Ten systems are operated by the private sector and the remaining 9 are managed by KOSAN, an
NGO.

Out of thel9 systems, 4 systems need water treatment process to cope with poor raw water
quality. These systems supply untreated raw water due to lack of budget to install the
treatment process.

Further, additional 4 private- managed systems were applied by DIME to MIME but only Tram
Kak Commune was temporarily approved. No response was given to the remaining 3
Communes.

| 2,311,15 Bati |

| 10,12,18 Samraong |

| 713,17 Tram Kak |

D QI 6 Angkor Borei I
5

< Dpe————
A< u

A ]}

Dé Private in service

Dé Private constructing | 14 Borei Cholsar |
/A & | Licensed but unavailable

Q- | only Frs, or willing
<&~ |_Rural pipe water supply | 5,8,9,19 Kiri Vong |

& | _Rural supply

| 4 Kaoh Andeat |

Figure 4.21.1 Existing Urban Water System in Takeo Province
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Table 4.21.1 Current Status of Urban Water Supply System in Takeo Province

No Town Name Ownership Est;:Jel?srhe d Population| Connection (;L;%)g) Resource Congggtion &7:8
1 Krong Doun Kaev Pri 1,494 2,000 246,000 1,800
2 Bati NGO 410 200 61,500 2,500
3 Bati NGO 294 200 61,500 2,500
4 Kaoh Andeat NGO 318 150 61,500 2,500
5 Kiri Vong NGO 280 130 61,500 2,000
6 Angkor Borei NGO 310 130 61,500 1,800
7 Tram Kak Pri 450 233 164,000 2,200
8 Kiri Vong Pri Not functioning

9 Kiri Vong NGO 151 200 61,500 2,500
10 Samraong Pri 120 97 41,000 2,500
11 Bati Pri 65 58 41,000 2,000
12 Samraong NGO 52 50 61,500 2,500
13 Tram Kak NGO 98 89 61,500 2,500
14 Borei Cholsar Pri 95 38 61,500 2,500
15 Bati Pri 85 38 41,000 2,500
16 Treang NGO 110 120 61,500 2,500
17 Tram Kak Pri Not operated yet (only license)

18 Samraong Pri Not operated yet (only license)

19 Kiri Vong Pri Not operated yet (only license)

*1 1USD=4,100Riel, Blank means N/A.

2) Historical development of urban and public water supply system

1998 Private-managed system was established in provincial capital.

Water supply system of provincial capital was constructed in 1998 by a private company.
Land was offered by MIME. License to operate for 40 years through BOT scheme was
granted by MIME. Water rate increases shall be determined in consultation with MIME.
Frequency of water quality analysis is once a year for raw water and once in every three months
for treated water.  Analysis is performed in their own laboratory.

TKWSA plans for a service area extension to cover an additional 500 HH. Another plan is for
the expansion of the WTP which is also in progress.

3) Support from donor agencies

A three-year urban water supply development plan was prepared for the provincial capital. Fund
for the distribution network development was supported by the public management authority
and USAID, with a 50-50 sharing.

No other assistance was provided by donor agencies. Reports prepared by donor agencies are
written in English but are translated to Khmer language for easy understanding of the staff.
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(2) Urban water supply system management structure
1) Organization Structure of DIME and Public Water Utility

Takeo DIME

Director

Deputy Director Deputy Director | | Deputy Director Deputy Director
Office of Office of Office of Office of Office of Office of
Administration Industry Affair Measurement Accounting Mine Energy
District Office | District Office | District Office | | District Office ‘ District Office

Figure 4.21.2 Organization Chart of DIME in Takeo Province

Takeo WTP

Director

|7| Assistance |

Manager

Billing and Production Adm. &
Inventory Sec. Section Finance Section

Figure 4.21.3 Organization Chart of WTP in the Capital of Takeo Province

DIME has a total number of staff of 53. The staff related to the water supply projects under
the jurisdiction of DIME is the chief officer in-charge of supervising several private-managed
water supply projects. DIME clarified that any personnel increase and activities for capacity
development are quite difficult because of budget constraint.

As to the simplified water supply system, initiatives to introduce water treatment process to deal
with poor raw water quality has not been established due to fund availability of the private
sector.

2) Capacity development for staff
In 2005, the WTP staff of the provinces of Kampong Speu, Kampot, Kampong Chhnang and
Takeo attended the technical training sponsored by JICA.

(3) Water supply facilities and management of public system

The public water supply project employs 13 staffs and 10 staffs out of 13 are in charge of
operation and maintenance of the facility. Water source is taken from a lake and water volume in
the lake is sufficient even during dry season. However, since construction of large-scale
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commercial facility is on-going in the upper reaches, water pollution in the near future is
concerned about.
The WTP has a capacity of 1,300m*day with three intake pumps including one stand-by. One
unit is on duty in the hours other than the operation hour of the other two units, which is nine
hours a day, three hours each in the morning, noon and evening.
Current treatment process flow is as follows:

Coagulation—Sedimentation—Rapid Sand Filtration—Clear Water Reservoir— Elevated tank.

Two lanes of the process are existing and operational.  Chlorination is conducted at two points
of the pre-treatment channel and upstream of the clear water reservoir. Back washing of rapid
sand filters is done daily and in alternate shifts and backwashing is drained to a nearby open
land for drying. Dried sludge is utilized as fertilizer within the WTP premises.

Diameter of the distribution main in front of the WTP is 200 mm. It is evaluated to be
appropriate for the WTP water producing capacity and NRW rate is reportedly 20%.
no storage for O&M materials and tools.

Fixed water rate of 1,800 Riel/m®has been applied since 1999. Although a bill raising the
tariff to 2,500 Riel/m*® was brought up for discussion, it was rejected by the provincial
government. There is a client liaison office within the WTP premises where users pay their
monthly charge at the cashier’s window. Water service hour is 23 hours/day.

There is

Major grievances are as follows:
e High water charge
e  Strong smell of residual chlorine
e Unsatisfactory water supply due to low remaining pressure

Table 4.21.2 Result of WTP Water Quality Analysis

ﬁgiggéﬁi::t Unit Target Raw water Sig:?;ﬁn' Distribution
Temperature degree -
pH - 7.0 6.6-8.0
Turbidity NTU Sed<10 Dis<1.0 0-1
Free Chlorine mg/L AF>0.1 Dist=1.0
Total Chlorine mg/L
Conductivity us/cm <1500 76 - 132
Color TCU Sed<20 Dis<5
Alkalinity [mg/L] mg/L >10

Water quality Unit Standard Raw water szk;:e Testing Status

Total Dissolved Solids mg/L <800 36 - 63 Testing Lab MIME
Total Hardness mg/L <250 21-32 Daily Record N/A
Total Organic Carbon mg/L Monthly Record N/A
Ammonia (NH3+) mg/L <15 3 Monthly Record N/A
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Iron (Fe2+) mg/L <0.3 0.12-0.3 Yearly Record OK
Manganese(Mn2+) mg/L <0.3 Latest test in 2009
Arsenic (As) ng/L <50 0-2 Coliform Test N/A
Chlorine (Cl-) mg/L <250 18-24 Facal Coli Test N/A

Dosing Control N/A

*1 Blank means N/A.

Though record of coagulation and sedimentation control was not submitted, based on the water
quality anlysis, water treatment in certain level has been ubdertaken.

4.21.3 Rural Water Supply

(1) Current Condition of Rural Water Supply

1) Water Sources

The water sources used in this province consist of “Springs, Rivers, etc.” (41.1%), “Tube/Pipe
Wells” (25.3%) and “Unprotected Dug Wells” (19.6%), and the access rate to improved water
are 35.6%. About 46.4% of households in this province depend on remote water sources.

0.9%- 3-5%

M Piped water

2.9%

25.3% B Tube/Pipe Wells

@ Protected Dug Wells
O Rain

O Unprotected Dug Wells
5.1% O Spring, River etc.

O Bought

1.7% @ Others

41.1%

19.6%

Figure 4.21.4 Type of Water Sources (Takeo Province)
2) Condition of Water Supply Facilities

Monitoring results for existing facilities by PDRD are shown in Table 4.21.3. The functional
rate of public, contribution and private wells are 86.6, 94.4 and 93.1%, respectively.
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Table 4.21.3 Monitoring Results by PDRD (Takeo Province)

Total Function Broken
Items N I
No. No. Ratio No. Ratio
Indian Mark 11 705 500 70.9% 205 29.1%
Indian Mark 111 136 97 71.3% 39 28.7%
Borehole Afridev 1,555 1,367 87.9% 188 12.1%
. VN6 1,553 1,204 77.5% 349 22.5%
Community
Tara 66 52 78.8% 14 21.2%
Open well 1,084 1,053 97.1% 31 2.9%
Open well -
Mixed open well 1,147 1,135 99.0% 12 1.0%
Total 6,246 5,408 86.6% 838 13.4%
Indian Mark 11 19 17 89.5% 2 10.5%
Indian Mark 111 9 7 77.8% 2 22.2%
Borehole Afridev 54 41 75.9% 13 24.1%
. VN6 528 488 92.4% 40 7.6%
Charity
Tara [0} (0] 0.0% [0} 0.0%
Open well 349 347 99.4% 2 0.6%
Open well -
Mixed open well 108 107 99.1% 1 0.9%
Total 1,067 1,007 94.4% 60 5.6%
Indian Mark 11 a7 46 97.9% 1 2.1%
Indian Mark 111 32 32 100.0% 0 0.0%
Borehole Afridev 62 54 87.1% 8 12.9%
. VN6 10,982 10,120 92.2% 862 7.8%
Private
Tara 5 5 100.0% 0 0.0%
Open well 1,846 1,814 98.3% 32 1.7%
Open well -
Mixed open well 104 104 100.0% 0] 0.0%
Total 13,078 12,175 93.1% 903 6.9%
Community pond 1,080 884 81.9% 196 18.1%
Canal 250 N/A hied N/A il

Source: PDRD in Takeo (2008)

3) Hand pumps

VN6 hand pumps, of which spare parts are easy to procure in this province, are used by about
85% while Afridev hand pumps are used by only about 10%. Spare parts for this type cannot
be procured in this province. Although PDRD has already consumed the spare parts provided
by UNICEF, WSUG has to directly purchase these from Phnom Penh. Although India-made
Mark Il hand pumps are used in some areas in this province, spare parts of this cannot be
procured in Cambodia. Thus, PDRD has a plan to replace Mark 111 hand pumps to Afridev but
this has to be implemented yet.

4) Water Quality of Groundwater

There are some areas with arsenic contamination in groundwater. According to the SEILA
Program, water quality samples for arsenic testing were collected in 5 districts, namely; Angkor
Borei, Kiri Vong, Kaoh Andaet, Krong Doun Kaev and Treang. From the result of the water
quality analysis by the Arsenic Center, 4.2% of the 29 groundwater samples were found to have
more than 10ppb of arsenic content. No sample was detected with arsenic not exceeding
50ppb.
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Table 4.21.4 Result of Arsenic Testing (Takeo Province)

Total No. of As > 50 ppb 10 < As < 50 ppb As < 10 ppb
tested wells No. Ratio No. Ratio No. Ratio
429 0 0.0% 18 4.2% 411 95.8%

Source: Arsenic Center (2005-2007)

In addition, there are areas with high salt content in groundwater.

(2) Organization and Structure/Operation and Maintenance

1) Organizational Structure

PDRD in this province consists of 119 staff members, with 10 members belonging to the Office
of Rural Water Supply and 5 belonging to the Office of Primary Health.

Staffs of the rural water supply office has undergone the training for operation and maintenance
through PRASAC, MRD, KOSAN, UNICEF and AICF (NGO) Projects.

Director of
PDRD Total 119 staffs
Deputy Deputy Deputy Deputy
Director Director Director Director
_Of_ﬁce ().f Office of Office of Rural Office qf
Administration & Plannin Economic Community
General Affairs 9 Development Development
Deputy Deputy Deputy
Director Director Director
Office of Office of Rural Office of Rural
Primary Health Water Supply Road
(5 staffs) (10 staffs) Construction

10 District I
Offices

Figure 4.21.5 PDRD Organization Chart (Takeo Province)

2) Budget
“Personal expenses” account for bulk of PDRD’s annual budget.

rural water supply and health care projects.
On the other hand, 79.1 million riel was allocated in 2009 as a MRD finical package budget

which was mainly used rehabilitation for existing facilities.

No budget is allocated for
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Table 4.21.5 PDRD Budget (Takeo Province)
Unit: million Riel

2009 2010
Items - -

Budget | Ratio | Budget | Ratio
Purchase 180.0 | 18.2%| 184.0 | 17.2%
External charges for services 185.0 | 18.7%| 185.0| 17.3%
Other external charges for services 215.0 | 21.8%| 211.0| 19.7%

State Budget
Personal expenses 408.0 | 41.3%| 489.0 | 45.7%
Taxes and similar services 0.0 0.0% 0.0 0.0%
Total 988.0 1,069.0
Budget | Qty. Budget | Qty.

New well construction 10
Budaet Allocati Well rehabilitation 0
udget Atlocation Upgrading Community Pond 0 .
by MRD Rai . llection Nk 791 0 under preparation
(MRD financial an WE% ST coTection an ‘ 5 by MRD
package budget) Small p_lpe water supply system
Upgrading Canals 0
Total 10

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget

3) Operation and Maintenance
PDRD has drawn up annual plan for water supply and sanitation sector, but all plans can not be
implemented due to lack of budget allocation.

(3) Assistance by Other Donors

1) Existing Project

a. Rural Water Supply and Sanitation Project financed by IMF

(i) Status: Base line survey was already done.

(ii) Target sites: 101 villages, 5 communes, 4 districts

(iii) Component: Construction of 116 tube wells, 25 toilets for school and public, and 4
community ponds

b. SEILA Program by provincial rural development committee supported by UNDP
(i) Target sites: 3 districts (Kiri Vong, Tram Kak and Treang)

(i) Component: Provision of 1,000 ceramic filters, CLTS Program

(iii) Period: From 2008 to 2009

¢. Rural Water Supply and Sanitation Project by Sweden Red Cross

(i) Target sites: 4 districts (Borei Cholsar, Kaoh Andaet, Samraong and Treang)

(if) Component: CLTS Project include instruction of construction of toilet, Provision of ceramic
filters

(iii) Period: From 2009 to March 2010

d. Capacity Building of PDRD by World Vision
(i) Component : Training and instruction of hygiene education, facilitation method and etc. by
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expert dispatched by World Vision

e. Rehabilitation Project for Rural Water supply and Sanitation finance by MRD

(i) Target sites: 3 district (Kiri Vong, Tram Kak and Treang)

(i) Component: Rehabilitation of 20 Afridev hand pumps, 30 VN6 hand pumps and
Construction of 20 hand dug wells and 10 tube wells with hand pumps

(iii) Period: From 2008 to 2009

(4) Current Hygiene Condition
Households with toilets account for 23.1% (41,816 households) in the rural areas. Of these
households, 52.0% use septic tanks and 31.4% are connected to sewerage system.

3.5%

13.1%

O Sewerage
W Septic Tank
O Pit Latrine
O Others

52.0%

Figure 4.21.6 Type of Toilet (Takeo Province)

4.21.4 Safe Water Supply Area

Households with access to “Improved water” based on the data for water source usage by
household in each commune from the 2008 census are shown in the table below. Of the 100
communes in this province, more than 50% of households have access to “Improved water” in
23 communes.

Table 4.21.6 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Takeo Province)
Urban Rural Total

1/1 communes 22/99 communes 23/100 communes
Note: The denominator in the table is the number of communes/Sangkat
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Unit: %, Source: 2008 Census
Figure 4.21.7 Service Area of Safe Water (Takeo Province)
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4.22 Otdar Meanchey Province

4.22.1 Brief Description of the Province

The Otdar Meanchey province has total area of 6,158 km?, comprised of 5 districts, 24

communes, and 288 villages. According to 2008 Census, urban population was 18,694 persons
(3,608 HH) , and rural population was 167,125 persons (34,790 HH) . Population growth rate

was 4.36% in urban area, 9.26 % in rural area and 8.64 % in the whole province.

4.22.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project
1) Status of provincial urban water supply
There are no public-managed systems. A private-managed

system plan was prepared but was not implemented. At | [} | Privatein service

present, there are no water supply projects. A\ ¢ |MaivaElcon g
Aé Licensed but unavailable

Oé Only F/S, or willing

/ O < Rural pipe water supply

Rural suppl
al

\ 0

™\ [

Figure 4.22.1 Existing Urban Water System in Otdar Meanchey Province

Table 4.22.1 Current Status of Urban Water Supply System in Otdar Meanchey Province

No Town Name Ownership Est;)el?srhe d Population | Connection (rsnlér/)gg) Resource Cong:gtion (E;fsf)
1 Samraong Not operated yet (water resource lacking)

2 Ou Smac Not operated yet (only license)

3 Anlong Vens

*1Blank means N/A.,

2) Historical development of urban and public water supply system

Neither public-managed nor private-managed water supply projects have been implemented.
In 2002, the WB conducted F/S for the three towns in response to a request from DIME.
Project feasibility was verified on Ou Smac village located near the national border but the plan
was canceled.

As to Anlong Vens village, a water supply construction plan using private fund was approved by

4-240



Survey on the Water Supply Sector in the Kingdom of Cambodia Final Report

MIME. However, construction work was terminated due to the territorial conflict at the
national border. Construction of distribution tank and installation of pump were completed but
the distribution network is not yet developed. The private company was the only one
interested in water supply system project during the F/S stage. With low population density
and project feasibility, no other companies are interested.

3) Support from donor agencies

No other water supply system plan aside from the above-mentioned exists. Likewise, no other
donor except the WB can be accessed. Even in the central area of the province, there is no
water supply system. It utilizes groundwater pumped from shallow wells, but groundwater
contains very high levels of turbidity and sediments. In 2006, ponds were provided in the
urban area for water and festival uses. However the urban area residents and hotels preferred
using directly untreated pond water.

In 2002, when the WB conducted the F/S, many villages were considered less feasible but
recently water use ponds were provided. Power supply started in 2007. Though other
infrastructures have been largely improved, the provision of safe water supply for urban area is
not yet attained.

If the pond water is applied as raw water, slow sand filter is the optimum water treatment
method. Though vast land is needed, the potential for safe water supply only equipped with
simplified mechanical equipment seemed to be high. Lake water level, water quality stability,
served population and project cost estimation of distribution network need to be investigated by
F/S.

(2) Urban water supply system management structure
1) Organizational Structure of DIME and Public Water Utility

Otdar Meanchey DIME

Director

Mineral Industry Affaire |Administration | Accounting | | Metrology ‘ ‘PotabIeWater

Energy Office Resource Office Office Office Office Office Office

District Office Total number of staff: 22

Figure 4.22.2 Organization Chart of DIME in Otdar Meanchey Province

As water supply projects have been difficult to obtain, DIME has a hard time dealing with the
provincial government. Because of this, DIME is quite resolute to seek prospective water
supply projects.

2) Capacity development for staff
As no water supply project exists, no capacity building program is available.
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4.22.3 Rural Water Supply

(1) Current Condition of Rural Water Supply

1) Water Sources

The water sources used in this province consist of “Springs, Rivers, etc.” (36.5%), “Tube/Pipe
Wells” (28.8%) and “Unprotected Dug Wells” (13.8%), and the access rate to improved water
are 41.7%. About 63.9% of households in this province depend on remote water sources.

B Piped water

B Tube/Pipe Wells

28.8% @ Protected Dug Wells
O Rain

O Unprotected Dug Wells
O Spring, River etc.

6.8% O Bought

@ Others

36.5%

13.8% = \-0.9%

Figure 4.22.3 Type of Water Sources (Otdar Meanchey Province)

2) Condition of Water Supply Facilities

Since PDRD does not carriy out regular monitoring and data management, no information is
available on the present condition of water supply facilities in the villages.

Meanwhile, based on the District Data Book (2008) by NCDD, the proportion of tube well
which can be utilized the whole year are 79.5%, while the un-functioning tube well is 21.6%.

Table 4.22.2 Functioning/Un-functioning Conditions of Water Supply Facilities
(Otdar Meanchey Province)

Items fa’\ci(i)lit(i);s Ratio
Total number of pumped or mixed wells 1,921
Year-round usable pumped or mixed wells 1,528 79.5%
Dry season unusable pump or mixed wells 393 20.5%
Pump or mixed wells needing repair/rehabilitation 415 21.6%
Total number of ring wells 844
Year-round usable ring wells 497 58.9%
Dry season unusable ring wells 3471 41.1%
Ring wells needing repair/rehabilitation 244 28.9%
Total number of un-protected dug wells 738
Year-round usable un-protected dug wells 311 42.1%
Dry season unusable un-protected dug wells 427 57.9%

Source: District Book (2008)
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3) Hand pumps

Afridev hand pumps are mostly used in this province. Although spare parts for Afridev hand
pumps cannot be procured in this province, PDRD procured these parts from an agent in Phnom
Penh. However, PDRD has ordered spare parts once a year as a job lot with minimum
requirements.  Until such time that these spare parts are procured, the hand pump remains to be
non-functional for a long period. Commune councils used to manage spare parts but since
they could not keep up with the inventory of necessary spare parts, PDRD has to take over the
responsibility.

4) Water Quality
According to result of water quality analysis by arsenic center, 1.4% of the 147 groundwater

samples were detected of more than 10ppb of arsenic but not exceeding 50ppb.

Table 4.22.3 Result of Arsenic Testing (Otdar Meanchey Province)

Total No. of As > 50 ppb 10 < As < 50 ppb As < 10 ppb
tested wells No. Ratio No. Ratio No. Ratio
147 0 0.0% 2 1.4% 145 98.6%

Source: Arsenic Center (2005-2007)

(2) Organization and Structure/Operation and Maintenance

1) Organizational Structure

PDRD in this province consists of 44 staff members, with 6 members belonging to the Office of
Rural Water Supply and 4 belonging to the Office of Primary Health.

Director of
PDRD Total 44 staffs

Deputy Deputy Deputy Deputy

Director Director Director Director

Office of Rural Office of Office of
Road Community Office of Ethic Accounting &

Construction Development Finance
Office of Office of Rural Office of Office of Rural
Administration & Economic Primary Health Water Supply

General Affairs Development (4 staffs) (6 staffs)

5 District I
Offices

Figure 4.22.4 PDRD Organization Chart (Otdar Meanchey Province)
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2) Budget

“External charges for services” accounts for a high percentage of PDRD’s annual budget. No
budget is allocated for rural water supply and health care projects.

On the other hand, 232.9 million riel was allocated in 2009 as a MRD finical package budget
which was mainly used rehabilitation for existing facilities.

Table 4.22.4 PDRD Budget (Otdar Meanchey Province)
Unit: million Riel

2009 2010
Items : -
Budget | Ratio | Budget | Ratio
Purchase 56.0 6.7% 56.0 6.6%
External charges for services 505.0 | 60.4% 505.0 | 59.1%
Other external charges for services 122.0 | 14.6% 122.0 | 14.3%
State Budget
Personal expenses 152.0 | 18.2% 170.0 | 19.9%
Taxes and similar services 1.0 0.1% 1.0 0.1%
Total 836.0 854.0
Budget Qty. Budget Qty.
New well construction 0
Budaet Allocati Well rehabilitation 160
udget Aftocation Upgrading Community Pond .
by MRD Rai n lection @k 232 9 under preparation
(MRD financial am W"’} ST coTecTion fan ’ by MRD
package budget) Small p_lpe water supply system
Upgrading Canals 0
Total 160

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget
3) Operation and Maintenance
Although PDRD has recognized the significance of monitoring for water supply facilities,
PDRD could not carry out regular monitoring except UNICEF projects due to lack of budget.

(3) Assistance from Other Donors

1) Existing Project

a. Rural Water Supply and Sanitation Project by UNICEF

UNICEF has supported rural water supply and sanitation sector such as below.

Period Target site Contents

From 2004 27 communes, 3 districts Construction of 140 tube wells with hand pumps

to 2005 (Trapaing Prasat, Anlong Veng, to communities and 34 schools
Banteay Ampil)

2006 4 communes, 2 districts (Anlong | Construction of toilets such as flush/pour flush to
Veng. Chong Kal) pit latrine in 5 schools

2007 10 communes, 4 districts | Construction of 16 tube wells with hand pumps
(Anlong Veng, Chong Kal, | (5 wells to school)
Trapang Prasat, Sam Roung)

2008 9 communes, 4 districts (Anlong | Construction of 20 tube wells with hand pumps
Veng, Trapang Prasat, Sam | (6 wells to school)
Roung, Banteay Ampil)

2008 4 communes, 2 districts (Sam | Construction of 5 water tanks (capacity 35m®) to 2
Roung, Banteay Ampil) schools and 5 health centers

2009 5 communes, 2 districts (Sam | Construction of 15 water tanks (capacity 35m°) to
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Roung, Banteay Ampil) 10 schools and 5 health centers
2009 N.A Well Renovation Project
- Rehabilitation of 100 tube wells
2009 12 villagers, 3 communes (Kok | Capacity Building Practice on Water and

Morn, Bosbhov, Bangay Reak) Sanitation

- training and practice including arsenic testing to
PDRD staff

- hygiene promotion to residents

2) New Assistance Plan

a. Rural Water Supply and Sanitation Project financed by IMF

(i) Status: Bidding for construction of water supply facilities is under preparation.

(ii) Target sites: 4 districts (Anlong Veng, Sam Roung, Choug Kal, and Banteay Ampil)
Not covered 100 percent of villages in target districts

(iii) Component: Construction of tubewell

b. UNICEF Project

Project content is not yet decided according to PDRD. PDRD had a meeting with UNICEF on
March 2010. Probably, since unsuccessful well, which was drilled 80m depth, was occurred,
water source is supposed to be surface water for rural water supply facilities by this project

(4) Current Hygiene Condition
Households with toilets on the premises account for 20.1% (6,997 households) in the rural areas.
Of these households, 40.2% use septic tanks and 31.5% are connected to sewerage system.

5.1%

23.2%

O Sewerage
W Septic Tank
O Pit Latrine
O Others

40.2%

Figure 4.22.5 Type of Toilet (Otdar Meanchey Province)

Access to rural sanitation in Banteay Ampil district is a low 6.47% which is the worst districts
of the 5 districts. Sam Roung district has 20%, the best of the districts. PDRD has
undertaken the training for hygiene education through a UNICEF project, and PDRD also
provided hygiene education to WSUG in 2009. PDRD considers Bosbov commune as a high
priority area for the improvement of sanitation and hygiene environment.
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4.22.4 Safe Water Supply Area

Households with access to “Improved water” based on the data for water source usage by
household in each commune from the 2008 census are shown below. Of the 24 communes in
this province, more than 50% of households have access to “Improved water” in 10 communes.

Table 4.22.5 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Otdar Meanchey Province)
Urban Rural Total

1/0 communes 10/23 communes 10/24 communes
Note: The denominator in the table is the number of communes/Sangkat
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Unit: %, Source: 2008 Census
Figure 4.22.6 Service Area of Safe Water (Otdar Meanchey Province)
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4.23 Kep Province

4.23.1 Brief Description of the Province

The Kep province has total area of 336 km?, comprised of 2 districts, 5 communes, and 16 villages.
According to 2008 Census, urban population was 4,678 persons (962 HH) , and rural population was
31,075 persons (6,231 HH) . Population growth rate was 1.52% in urban area, 2.31 % in rural area and
2.21 % in the whole province.

4.23.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project

1) Status of provincial urban water supply

Though there is no public-managed water supply system, currently, one private-managed system is
being constructed at the dam site. On the rainy season in 2010, dam test filling is scheduled.

Dé Private in service

Qé Private constructing
/N &~ | Licensed but unavailable
Q< | onlyFss, or willing
& | _Rural pipe water supply
& | _Rural supply

Figure 4.23.1 Existing Urban Water System in Kep Province

Table 4.23.1 Current Status of Urban Water Supply System in Kep Province

. Year . . Supply Connection | Tariff
No Town Name Ownership Established Population | Connection (m°/day) Resource Fee (Rim )
1 Kep Pri Not operated yet (Under construction)

2) Historical development of urban and public water supply system

1975 Pol Pot group destroyed the dam utilized as water source of urban service area.
1994 Segregated from Kampot province
2010 Private-managed system utilizes dam water is scheduled to be completed.

Only the existing urban water supply system serves Kep Town, the provincial capital. Construction
of the other private-managed water supply project to serve Kep Town is also on-going. The old WTP
was destroyed during the Civil War and water supply service has long been terminated since then.
Construction of the said private-managed system started in 2008 on the initiative of DIME under a
BOT type contract. Design service population is 35,000 including tourists.

3) Support from donor agencies
From the viewpoint of total provincial development, power supply has higher priority than water
supply; meanwhile, urban residents need immediate connection to water supply system. After the
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separation from Kampot province in 1994, DIME has been requesting assistance to JICA, the WB and
ADB but no response has been received yet.
As work progresses for the above-mentioned private-managed system, unfavorable situations may
occur such as failure on the distribution network development, and system commissioning within 2010
is not achieved. In this case, DIME will take the following actions through MIME:

¢ Request assistance from donor agencies

o Joint-work with other private company

After system development, the establishment of water quality analysis and control structure will be
pursued.

(2) Urban water supply system management structure
1) Orgainization Structure of DIME and Public Water Utility

Kep DIME

Director

Deputy Director

Accounting Mineral "
Administration o . Technical
District Office Planning Office
Potable Water Metrology
Office Office
Industry Affaire
Office

Figure 4.23.2 Organization Chart of DIME in Kep Province

Deputy Director

il
iRl

DIME has 7 staff members but nobody is assigned to the water supply service. As Kep province is
still newly-established, DIME is now constructing its own building.

e Management status of private system

Project progress reports are submitted to DIME for their monitoring. Since the area of Kep
province is small and residents urgently need water supply service, DIME has a plan to develop
urban water supply service to the whole provincial area except some areas with less housing
density,.

A private company has already acquired license from MIME. It has discussed with the company
about project implementation by BOT scheme. Five years after the system is commissioned,
MIME will examine the performance and review the BOT period.
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2) Capacity development for staff

As DIME recognizes the eventual personnel increase and the need for staff capacity development in
preparation towards the start of urban water supply, MIME was requested to convene technical
training.

(3) Relevant facilities
1) Facilities visited (Western Coastal Development Co. Ltd.)

Description of the system

The whole budget requirement for facility construction was invested by Cambodian and French
private companies on a 50-50 sharing. To secure water sales income, bottled water factory (RO
+UV) was built within the WTP premises. Water rate is not yet established.

Water supply facilities

Water supply project implemented by the private sector is constructing an earth dam for potable
water source. Construction is on-progress and construction of WTP adjoining the dam is also
scheduled.

This dam together with the WTP already existed during the French regime and was destroyed by
the Pol Pot regime. Existing spillway can still be used. By visual inspection, the earth dam is
structurally weak. Capacity is 2 million m3, H=17 m and test filling is scheduled to commence
coming rainy season. It has acquired an EIA from MOE through conferences held between
related agencies in the central government.

Target completion date of WTP is set by the end of 2010. Design WTP capacity is for target year
of 2040 and the dimension of secured land is 100 mx100 m. Proposed water treatment method is
as follows:

Coagulation—sedimentation—rapid filtration—clear water reservoir—distribution
Detailed treatment flow shall be confirmed by drawings.

4.23.3 Rural Water Supply

(1) Current Condition of Rural Water Supply

1) Water Sources

The water sources used in this province consist of “Springs, Rivers, etc.” (40.6%), “Unprotected Dug
Wells” (36.9%) and “Tube/Pipe Wells” (9.3%), and the access rate to improved water are 20.1%.
About 54.7% of households in this province depend on remote water sources.
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O Bought

@ Others

40.6%

Figure 4.23.3 Type of Water Sources (Kep Province)

2) Condition of Water Supply Facilities

Since PDRD has not carried out any regular monitoring and data management, no information on the
present condition of water supply facilities in villages is available.

Meanwhile, according to the District Data Book (2008) by NCDD, the proportion of tubewells which
can be used the whole year is 50.3% while the proportion of non-functional tube wells is 29.6%.

Table 4.23.2 Functioning/Un-functioning Conditions of Water Supply Facilities (Kep Province)

Items f;:ﬁit?; . Ratio
Total number of pumped or mixed wells 358
Year-round usable pumped or mixed wells 180| 50.3%
Dry season unusable pump or mixed wells 178| 49.7%
Pump or mixed wells needing repair/rehabilitation 106| 29.6%
Total number of ring wells 278
Year-round usable ring wells 212 76.3%
Dry season unusable ring wells 66| 23.7%
Ring wells needing repair/rehabilitation 49| 17.6%
Total number of un-protected dug wells 33
Year-round usable un-protected dug wells 18| 54.5%
Dry season unusable un-protected dug wells 15| 45.5%

Source: District Book (2008)

3) Hand pumps

VN6 hand pumps are used by 20% of the users in this province. Spare parts for VN6 hand pump
cannot be procured in this province, but they are available in Kampot province. Afridev hand pumps
are used by 80% of the users, but spare parts for Afridev hand pumps are not available. PDRD has
stocked spare parts for Afridev hand pump in 1998 provided by UNICEF, but no stock is available at
the present. If WSUG needs spare parts, WSUG informs PDRD, and PDRD purchases it from
Phnom Penh on actual charge to WSUG
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4) Water Quality of Groundwater

Iron and hardness contaminations are normally high in this province, and salt risk is found from
groundwater in Angkaol commune, Damnak Chang’aeur district.
Vietnam border and along the coastal area.
facilities.

The commune is located near the
PDRD has no water quality data for rural water supply

(2) Organization and Structure/Operation and Maintenance

1) Organization and Structure

PDRD in this province consists of 19 staff members, with 2 members belonging to the Office of Rural
Water Supply and 2 belonging to the Office of Primary Health.

2) Budget

Director of
PDRD Total 19 staffs

Deputy Deputy

Director Director
Office of Office of Office of Office of Rural Office of Rural

Administration & Accounting & Community Road Economic
General Affairs Finance Development Construction Development
. Office of Office of Office of Rural
Office of L .
Plannin Training & Primary Health Water Supply
9 Research (2 staffs) (2 staffs)

2 District
Offices I

Figure 4.23.4 PDRD Organization Chart (Kep Province)

“Purchase” accounts for a high percentage of PDRD’s annual budget. No budget is allocated for rural
water supply and health care projects.

On the other hand, 136.1 million riel was allocated in 2009 as a MRD finical package budget which
was mainly used rehabilitation for existing facilities.
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Table 4.23.3 PDRD Budget (Kep Province)

Unit: million Riel

2009 2010
Items - -
Budget | Ratio | Budget | Ratio
Purchase 137.0 | 58.1%| 137.0 | 53.5%
External charges for services 16.0 6.8% 16.0 6.3%
Other external charges for services 23.0 9.7% 23.0 9.0%
State Budget
Personal expenses 60.0 | 25.4% 80.0 | 31.3%
Taxes and similar services 0.0 0.0% 0.0 0.0%
Total 236.0 256.0
Budget | Qty. Budget | Qty.
New well construction 6
Budaet Allocati Well rehabilitation 50
udget Atlocation Upgrading Community Pond 0 .
by MRD Rai : llection Nk 136.1 0 under preparation
(MRD financial an we} ST coection -an ‘ 5 by MRD
package budget) Small p_|pe water supply system
Upgrading Canals 0
Total 56

Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget

(3) Assistance from Other Donors

1) Existing Project

a. Rural Water Supply Project by China

(i) Target sites: All districts

(ii) Period: 1997

(iii) Component: Construction of 101 tube wells with hand pumps (Mostly, Indian Mark 11l hand
pumps were adopted by this project)

b. Rural Water Supply Project by UNICEF
(i) Component: This project was carried out 1998s, but details are unknown.

c. Rural Water Supply Project by MRD
(i) Component: Construction of 42 hand dug wells and 14 community ponds

d. Rural Sanitation Project by DRHC (MRD)
(i) Component : Promotion of sanitation facility by informed-choice method

2) New Assistance Plan

a. CLTS Project by UNICEF

(i) Target sites: 9 villages

(ii) Period : From August 2009 to May 2010
(iiif) Component: Hygiene education

b. Rehabilitation Project for Rural Water Supply financed by MRD
(i) Component: Construction of 6 tube wells (4 wells in Pong Tuek commune, Damnak Chang’aeur
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district, 2 well in Prey Thum commune, Krong Kaeb district) , Rehabilitation of 50
existing tube wells
(ii)Period: 2009

¢. Hygiene Promotion by PDRD

(i) Component: Hygiene education to residents (how to use toilet, how to construct toilet, hygiene
behavior chage, improve awareness)

(ii) Target sites: 16 villages

d. Rural Water Supply and Sanitation Project financed by MRD

(i) Period: 2010

(i) Component: Construction of 30 household toilets, and 30 tube wells with hand pumps (not yet
approval)

(4) Current Hygiene Condition
Households with toilets on the premises account for 25.1% (1,566 households) in the rural areas. Of
these households, 44.8% use septic tanks and 36.0% are connected to sewerage system.

9.6%

9.6%

36.0% @ Sewerage
B Septic Tank
O Pit Latrine
O Others

44.8%

Figure 4.23.5 Type of Toilet (Kep Province)

4.23.4 Safe Water Supply Area

Households with access to “Improved water” based on the data for water source usage by household in
each commune from the 2008 census are shown in the table below. Of the 5 communes in this
province, none of the communes has access to “Improved water”.

Table 4.23.4 Number of Communes of over 50 Percent of HHs with Access to Improved Water (Kep

Province)
Urban Rural Total
0/1 communes 0/4 communes 0/5 communes

Note: The denominator in the table is the number of communes/Sangkat
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Access to improved water
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Figure 4.23.6 Service Area of Safe Water (Kep Province)
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4.24 Pailin Province

4.24.1 Brief Description of the Province

The Pailin province has total area of 803 km?, comprised of 2 districts, 8 communes, and 83
villages. According to 2008 Census, urban population was 15,674 persons (3,218 HH) , and rural
population was 54,812 persons (11,218 HH) . Population growth rate was 6.10% in urban area,
13.36 % in rural area and 11.24 % in the whole province.

4.24.2 Current Status of Urban Water Supply

(1) Description of provincial water supply project

1) Status of provincial urban water supply

Pailin province was newly established in 1997. In 1997, DIME was founded but no public water
supply project was implemented yet.

There are only two water supply projects in the province: a private water supply system serving
the provincial capital; and another private system being constructed to serve two villages
located along the national border.

A

A

D Dé Private in service
Dé Private constructing
Aé Licensed but unavailable
06 Only F/S, or willing
< Rural pipe water supply
< Rural supply

| 2 Phsar Prum&Sala Karu |

Figure 4.24.1 Existing Urban Water System in Pailin Province

Table 4.24.1 Current Status of Urban Water Supply System in Pailin Province

. Year . . Supply Connection | Tari

No Town name Ownership Established Population | Connection (mli‘[/) day) Resource Fee R /mfsf)
1 Krong Pailin Pri 2008 720 2,800 river 200,000 2,000
2 Sala Krau Pri Not operated yet (Just started constructing)

*1 Blank means N/A.

2) Historical development of urban and public water supply system

1996 Palin province was established and DIME was founded in the following year.

2005 Provincial capital was served by private water supply system.

2008 Provincial capital water supply system was organized.
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At present, the provincial capital water supply system is private-managed but circumstances are
quite complicated. During 1999 to 2001, the first private water supply company was founded
but felt into bankruptcy before system completion. The second private water supply company
was established and distribution network was completed in 2005 but there was no WTP. In
2007, the facilities of former water supply projects were sold and integrated. In 2008, the WTP
was inaugurated and all related facilities were operated until now.

3) Support from donor agencies
Currently, there are not any support from donor agencies.

(2) Urban water supply system management structure
1) Organizational structure of DIME and Public Water Utility

Pailin DIME

Director

Deputy Director
_| Mineral
Resource Office
Electricity Office
Energy Office

Figure 4.24.2 Organization Chart of DIME in Pailin Province

Deputy Director

I
|
I

Administration
Office

Accounting Industry Affaire
Office Office

e Management status of private system
The supervisor of private company replied that project progress report is submitted to
DIME because of obligations.

2) Capacity development for staff
Since no public system exists, no technical training has been provided. DIME needs technical
training for both public and private water supply related staff.

(3) Relevant facilities
1) Pailin private water system
e Description of the system
One company undertaking private water supply in Pailin is “Thomas Company LTD”, a
Cambodian company. It domestically procured finance for the system by loan. It has
four staffs. The water tariff is 2,000 Riel/m®.
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The raw water is taken upstream from a river. The intake amount is 350m*/day in
rainy season and 400 to 500m*/day during the dry season. The turbidity looks low and
is estimated to be 10 to 20 NTU by visual inspection in the study. Raw water flows
into receiving tank by gravity and is introduced into two vertical flow type flocculators.
Filtration tank is shallow type.

No reservoir was observed. Filtered water is supplied through exposed PVC¢200 by
gravity. Partway, the diameter of this supply pipe is reduced to ¢150 and buried.

First impression was that it is an imitation of Cambodian WTP, but the JICA expert
explained that the basic treatment technology was provided by the assistance of a US
NGO.

Pipe exchange and in-pipe flow stress does not seem to have been considered in the
pipe design. As the detour flow flocculator is a structurally weak high-floored type,
immediate reinforcement is recommended.

e Operational status
One O&M staff was assigned.
Solid coagulant is directly thrown into the flocculator. As this is a quite problematic
way of chemical dosing, it is doubtful that effective sedimentation is occurring.
Owing to low turbidity and low epidemiological risk in raw water, no issues have been
reported so far.
Alum is the only coagulant being used, and there is a stock of several bags. As it is
stored in a building with a roof and ventilation, it is in reasonable condition.
Bleaching powder is used for disinfection, but it has turned a yellow color. This is
thought to be due to its age, and thus its effective chlorine content should have
decreased to less than half. Existing stock is only one bag. Every morning at 9
o’clock, bleaching powder is thrown into each flocculation tank. Sustainable
disinfection effect cannot be achieved by such chlorine dosing.

2) Small scale water supply facility
e Description of the system
They explained that this village water supply system was built with the assistance of the
Italian government.

e Water supply facilities

Surface water is taken by stone weir.  After natural sedimentation, the water flows into
a connection steel pipe (9200~150) and into a slow sand filter by gravity. The
dimensions of the slow sand filter are 6,000 x 4,500 x 2 units. They look rather small
and have a transparent cover mounting for natural lighting.

A reservoir is built next to the sand filter. The village is served by gravity.

The facility design is not Japanese style. Exposed PVC pipes have been deteriorated
by sunlight, and the absence of flow stress measures might be medium to long term
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issues.

e Operational status

No chemicals are used, but this system is fully functioning as a water treatment facility.
The system is operated efficiently as a slow sand filter.

During the field survey, the sand filter was cleaned. The incoming water was found to
be blocked by soil. They don’t rake up the sand surface. They dug the sand and hauled
to a cleaning pit manually. Water supply is stopped during cleaning, but according to
the staff, no problems occur with regard to the temporal stop because its timing is
announced to all users beforehand.

4.24.3 Rural Water Supply

(1) Current Condition of Rural Water Supply

1) Water Sources

The water sources used in this province consist of “Springs, Rivers, etc.” (44.2%), “Bought”
(27.3%) and “Tube/Pipe Wells” (10.5%), and the access rate to improved water are 21.3%.
About 43.6% of households in this province depend on remote water sources.

2.0% 3.8% 10 506

B Piped water

B Tube/Pipe Wells
/~5.8% & Protected Dug Wells
O Rain

O Unprotected Dug Wells
O Spring, River etc.

O Bought

@ Others

1.2%
27.3%

5.2%

44.2%

Figure 4.24.3 Type of Water Sources (Pailin Province)

2) Condition of Water Supply Facilities

Monitoring results for existing facilities by PDRD are shown in Table 4.24.2. The functioning
rate of water supply facilities is 64.9%.
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Table 4.24.2 Monitoring Results by PDRD (Pailin Province)

Total Function Broken
Items
No. No. Ratio No. Ratio
Social Fund 158 111 70.3% 47 29.7%
CARE 98 70 71.4% 28 28.6%
MRD + SEILA 25 11 44.0% 14 56.0%
MRD + UNICEF 2 0 0.0% 2 100.0%
EU ASAC 21 7 33.3% 14 66.7%
UNICEF 6 2 33.3% 4 66.7%
ADB 1 1 100.0% 0 0.0%
Japan Social Fund 2 0 0.0% 2 100.0%
Aspeca 2 1 50.0% 1 50.0%
Private + MRD 1 1 100.0% 0 0.0%
Private 2 2 100.0% 0 0.0%
Woman Development 1 1 100.0% 0 0.0%
Total 319 207 64.9% 112 35.1%

Source: PDRD in Pailin (2009)

3) Hand pumps

Afridev hand pumps are common in this province, and spare parts for Afridev hand pumps
cannot be procured in this province so that PDRD procure it from Phnom Penh instead of
WSUG. In case of heavy failures, PDRD, who already have trained the maintenance, have
fixed it.

4) Water Quality for Groundwater and Surface Water

As a result of water testing using simple field kits provided by UNICEF, arsenic contaminations
were detected 30 percent of groundwater and surface water. According to this, PDRD has given
reminder with painting (red color for high density polution, and blue color for low density
pollution). The reason is considered that since mining of diamond is active in this province,
polluted water may be penetrated to groundwater and surface water at the time of mining.
According to result of water quality analysis by arsenic center, 7.9 percent out ofll4
groundwater samples were detected more than 10ppb of arsenic

Table 4.24.3 Result of Arsenic Testing (Pailin Province)

Total No. of As > 50 ppb 10 < As < 50 ppb As < 10 ppb
tested wells No. Ratio No. Ratio No. Ratio
114 4 3.5% 5 4.4% 105 92.1%

Source: Arsenic Center (2005-2007)

(2) Organization and Structure/Operation and Maintenance

1) Organizational Structure

PDRD in this province consists of 40 staff members, with 4 members belonging to the Office of
Rural Water Supply and 4 belonging to the Office of Primary Health.
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Director of
PDRD Total 40 staffs
Deputy Deputy Deputy Deputy
Director Director Director Director
Office of Office of Office of Office of Rural Office of
Plannin Primary Health Community Water Supply Accounting &
9 (4 staffs) Development (4 staffs) Finance
Office of Office of Rural Office of Rural
Administration & Road Economic
General Affairs Construction Development

2 District I
Offices

Figure 4.24.4 PDRD Organization Chart (Pailin Province)

2) Budget

“External charges for services” accounts for a high percentage of PDRD’s annual budget. No
budget is allocated for rural water supply and health care projects, and also MRD financial
package budget in 2009.

Table 4.24.4 PDRD Budget (Pailin Province)
Unit: million Riel

2009 2010
Items : -

Budget | Ratio | Budget | Ratio
Purchase 128.0 | 13.8% 1770 | 12.0%
External charges for services 558.2 | 60.4%| 1,009.0 | 68.4%
Other external charges for services 108.0 | 11.7% 108.0 7.3%

State Budget
Personal expenses 130.0 | 14.1% 179.7 | 12.2%
Taxes and similar services 0.0 0.0% 2.0 0.1%
Total 924.2 1,475.7
Budget | Qty. Budget | Qty.

New well construction
Well rehabilitation
Upgrading Community Pond

Budget Allocation

by MRD Rai n llection tank no allocation under preparation
(MRD financial am”w§ er cottection Ian by MRD
package budget) Small pipe water supply system

Upgrading Canals
Total
Source: Program Budgeting Plan 2009 for the Ministry of Rural Development, 20 State Budget

3) Operation and Maintenance
Although PDRD is carrying out the monitoring of well conditions periodically, it has no records
of its activities.
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(3) Assistance Record by Other Donors

1) Existing Project

a. UNICEF Project

UNICEF constructed 19 tube wells with hand pumps in 1998, but two tube wells are removed
with road extension among them, and 17 tube wells are working now.

b. SEILA Program

PDRD requested to SEILA Program to support construction of 45 tube wells using construction
materials procured by MRD. Although 27 tube wells were constructed by SELA program, 18
tube wells were completed by self-reliance of residents because of shortage of budget by SEILA
program.

c. Other Projects
Rural water supply and sanitation projects were done by CARE International, CMAC and
Social Fund.

2) New Assistance Plan
a. Rural Water Supply Project financed by MRD
10 tube wells will be constructed supported by MRD in this province.

(4) Current Hygiene Condition
Households with toilets on the premises account for 34.2% (3,836 households) in the rural areas.
Of these households, 34.2% use pit latrines and 31.1% use septic tanks.

4.8%

29.9%

O Sewerage
M Septic Tank
O Pit Latrine
O Others

34.2%

31.1%

Figure 4.24.5 Type of Toilet (Pailin Province)

4.24.4 Safe Water Supply Area

Households with access to “Improved water” based on the data for water source usage by
household in each commune from the 2008 census are shown below. In this province, there is
no commune where more than 50% of households have access to “Improved water”.
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Table 4.24.5 Number of Communes of over 50 Percent of HHs with Access to Improved Water
(Pailin Province)
Urban Rural Total
0/1 communes 0/7 communes 0/8 communes
Note: The denominator in the table is the number of communes/Sangkat
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Figure 4.24.6 Service Area of Safe Water (Pailin Province)
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