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CHAPTER VII, PROPOSED PROJECT

7.1. Project Formulation
7.1.1. Objectives of the Project

The main purpose of the project is to provide an improved
living standard for the local people through a Stabilized water
supply in the Sanitary District areas; In addition to the above,
the related objectives are to support gfowth of local induétries,
commercial enterpfises, iﬁstitutions such as schools and hospitals,

and agricultural activities surrounding the Sanitary District.

With the developmeht of the Project, it is expected that the
urban activities in the Sanitary Districts, which would have the
characteristics in~between of "Urban" and "Rural", will be _
encouraged fo grow vigorously in future, and that the related water
supply services will be properly upgraded to further promote the

urban activities,

The effects of the sanitary district water supply project are

summarized as follows:

- Health improvements by minimizing/preventing risks of
water-borne diseases and infection, particularly acute
diarrhea, dysentery, hepatitis and so omn.

- Alleviation of the burden on young children and women in
carrying water, so that the time and energy that had been
reserved for it can be saved and may be used for other
income generating works,

- Improvement of'operation/maintenance technology of water
supply facilities,

- Institutional improvement in terms of organization
management .
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_ in ordar to achieve the' above mentioned targets and ob3ectives,
the implementation of the subject progect 1s anticipated to lead

acceleration of the rural area development.
7.1.2. Scope of the Project

The scope of the project covers mainly (1) the. eonstruction of
. new waterworks faeilities from 1ntakes to dlstribution systems, {2)
the establlshmenr of an operatlon ‘and maintenance organization for '
the waterworks and (3) the promotion of the improvement of sanitary

env1r0nment in the.respectlve Sanitary District areas. -

In e&dition to the construction 6f the ﬁaiu facilities
1ncorporated in this project, service pipes and water- tap systems
for the respective CONSUMErS, w1ll have to be 1mplemeuted in
parallel with the implementatlon of the main system as associated
project in order to realize qu1ck benefit generation and an

upgrading of the 11v1ng standard.

The respective Sanitary Districts will execute the project
works under the supervision of the Depertment of Public Works in

Ministry of Interior.
7.2. Preliminary Design
7.2.1, General Description

The preliminary deeign of the respective weterworks wae carried
out nased on the detailed field suxvey end investigation, design
criteria, alternative study, review.of existing data, informations
and reports available and a series of discuesion meetings with Thai

autherities concerned.

The planning index and the design discharge for the respective
Sanitary Districts are summarized in Table 7-2-1 and 7-2-2, The
results of the preliminary design for respeetive'Sanitary Districts

are shown in Table 7-2-3.
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. Table 7-2-1, Pianning Index of Sanitary District

NSD ' _ “Population in 2000 No.of Daily¥

Code ' No. of Total Served Household . Maximum
No. NSD Name Muban (A) {(A)x0.07 Served Capacity
5 Kham Sake Sang 3 8,559 6,000 790 900
6 Nong Bua Lai b 6,366 4,500 - 610 675
7  Huai Thalaeng 3 19,028 13,300 1,520 1,995
8§ Nomg Ki 12 24,089 16,900 2,470 © 2,535
10 Huai Rat 4 7,037 4,900 590 735
12 Khun Han 7 7,180 5,000 650 750
13 Kusuman 2 8,788 6,200 920 - 930
17 Phon Charoen 8 15,084 10,600 1,580 1,590
.18 Nong Song Hong . 5 12,310 8,600 1,035 1,290
.20  Huai Kha Yung 4 7,011 - 4,900 730 . 735

Note: * ... 150 liter per capita x served population
7.2.2. Intake Facilities and Water Transmission
(1) Water Sources

The water sources for the respective Sanitary Districts are the
river from which the water is diverted for Huai Kha Yung (NSD
No.20), the groundwater for Kusuman (NSD No. 13), and the existing

reservoirs for the remalning NSDs.
{2) Storage Reservoirs and Related Struectures

Some of the ex1sting reservoirs must be 1mproved to increase
their storage capacity in order to meet the water demand of the

'subject project.

Kham Sakae Sang Projéct is required to comstruct a new
diversion weir on the Huai Yung and two kilometers long feeder canal

from the weir to the existing Bun Chiwuk reservolr.
For the Huai Thaléeng Project and the Nong Song Hong Projéct,

'thelr embankments w111 have to be heightened 1.50 m and 1.30 m,

1espectively. Furthermore, five project areas, 1nc1ud1ng two
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projects mentioned previously, require construction of ‘feeder canals

between the existing reservoirs and the water treatment plants.
(3) Intake Pump Station

One submerged pump will be used for intake for each well of the
Kusuman Project, and the operation time must be limited to 20 hours
per day'in the dry season in taking into account for availability of

the groundwater,

The Hua1 ‘Kya Yung PrOJect where the water source depends on the
river is adopted an inclined mlxed flow type of pumps from technlcal

_and economical p01nt of views.

A single suction pump is recommended for the remalnlng project.
Two units 1nc1ud1ng one stand-by pump will be installed for each of

the pumping ‘station.
{(4) Transmission Pipeline

The routes of transmission pipelines are planned alongfthe
existing public roads in taking into consideration convenience of

pipe installation, operation/maintenance and land acquisition, etc.

The pipeline system proposed for the respectlve NSD is to be
based on a pressure conveyance method from the intake pump station
to the water treatment plant.' Asbestos_cement p1pes-w1th a diameter
of 150 mm to 250 mm, will be installed in all NSD Project areas,

except the Nong Bua Lai Project and the Kusuman Project.
Appurtenant facilities as required for the system, such as

sluice valves, air valves and blow-off valves, are provided at

appropriate points in the course of the system.
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(5) Water Treatment Plants

The capacity of ‘a water treatment plant_fénges from 30 to 100

cu.m per hour, A,plantzwith a capacity of more than 50 cu.m per

hour was designed with two sedimentation basins for better water

management and emergency control. The proposed water treatment

process are classified into the following three types.

(a) Rapid Sand Filtration System

(b)

Description

RAL Type

RAZ Type

Coagulant &
Coagulant Aid

Mixing, Measuring

Flocculation_

Sedimentation

' Sand‘Filtratibn

Washing

Description

Aeration
Sand Filtration

~Washing

Alum

Welr

-Veftical Baffled

Channel

Horizontal Flow

Rapid Sand Filter

Back & Surface
Washing

Aeration and Rapid Sand Filtration

AR Type

AlUm, Soda ash

Weilr

Vertical Baffled
Channel

Horizontal Flow
Rapid Sand Filter

Back & Surface
Washing

Multi-Tray
Rapid Sand Filter

Back & Surface Washing

The proposed water treatment plants are as follows:

Number of Sedimentation

Type of Plant

One Row

Two Rows

Huai Thalaeng

Phon Charoen
Nong Song Hong

RAl Type Kham Sakae Sang
Nong Bua Lai Nong Ki
"~ Hual Rat -
RA2 Type Khum Han
Huai Kha Yung
AR Type Kusuman
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The dimension of the typical désign of the water treatment
plant are shown in Table 7-2-4 and Figure 7-2-1,
Hydraulic analysis of the plants is discussed in Appendix D.

(6) Distributien Systems

The distribution systems consist of a diStribution:reservbir,
distribution pumps, an elevated tank and distribution pipéiines.
The distribution pipelines are sub-divided into the main, sub-main,

branch and service pipes.
(a) Reservoir and Elevated Tank

A distribution reservoir is rectangular in shape. An _
elevated tank is circular in shape. Both of them are made
of reinforced concrete. The capaéity and dimensions of

them are shown as follows:

NSD Distribution
Code Reservoir Elevated Tank
No. Name of NSD Volume Volume L.W.L
_ (cu.m)  {ewim) | (m)
5 ‘Kham Sakae Sang - 250 80 18
6 Nong Bua Lail 200 : 60 18
7 Huai Thalaeng 500 160 18
8 Nong Ki ' . 600 200 18
1 Huai Rat 200 60 14
12 Khun Han Do 200 60 14
13 Kusuman 250 80 - 18
17 Phon Charoen 400 120 14
18 Nong Song Houng 300 100 14
20 Huai Kha Yung 200 _ 60 18

Note; * Low water Level above the ground.
(b) Distribution Pumps
A single suction volute pump with horizontal axis is

recommended, and there should be three pumps_including one

stand-by unit. The same size and specifications of
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the pumps are recommended, in view of changeability of

spare parts and convenience of O & M. The prime mover of
the pumpé is an electric motor for two units and a diesel
.engine for the remainder. The specifications of the.puﬁps

are summarized as follows:

NSD Design Capacity : :
Code No.  Total Per Unit . Total Lift Bore Power
(cu.m/hr) (cuim/min) (m) {mm) (KW
5 - 56,3 . 0.469 25 80 5.5
6 42,2 0,352 ' 25 65 3.7
7 1247 1.039 : 25 100 11.0
8 158.4 1.320 25 125 11.0
10 45,9 0.383 20 65 3.7
12 46,9 0.391 20 65 3.7
13 ©58.1 0.484 25 80 5.5
17 99.4 0.828 20 100 7.5
18 80.6 0.672 20 80 5.5
20 45,9 0.383 25 65 5.5

(c) Distribﬂtion Pipelines

The diameter of the pipes is determined'by networks
analysis. The summary of the information for this
distribution and service pipes are as follows, and

detailed information is tabulated in Appendix D.

NSB Service Distribution Pipe
Code Wo. Area Total Per sq./km
(sq.km) (m) (m/sq.km)
5 2.00 10,450 5,220
6 3,03 6,900 2,270
7 2.63 12,250 4,650
8 5.40 25,580 4,730
i0 1.73 8,970 5,180
12 2.20 6,700 3,040
i3 4.00 9,210 2,300
17 10.00 12,100 1,210
18 4.53 - 13,230 2,920
20 2.80 13,460 4,800
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Table 7-2-4 Standard Diemnsions of Water Trcatment Plant

"~ Type A Type B

Descriptioﬁ ' . Uit - . {(Two Rdws) " {One Raw)
1. Capacity : C m/hr 50 60 80 100 30 40

2. Receiving Well &
Flocculation Basin - ) e o : ] ) .
2,40 2,40 2,60 2.60 °2.90 -2.,90

"~ Ll m
- B - m 5.25 . 6,25 7.85  9.45  '3.,00 3,80
- = HL - . : m3 .30 "1.30 1.30 1.300 - 1.30 ~1.30
. = Volumeé L1.B.H1 m” . 16,38 19,50 26.53 31.94  11.31 14.32
- Detention Time min. 1%9.7 :19.9 19.9 19.2 22.6 21.5
3. Sedimentation Basin B o
- . L2 ‘ m 11,50 11,50 11.70 12,00 11.50 11.70 -
-~ IBl m 2x2.50 2x3,00 2x3.80 2x4.60° 3.00 - 3,80
- ‘H2 : m3 - 2.70 2:70 2.70 2.70 2,70 2.70
~ Volume L2.Bl.HZ m 155.3 186.3 240.1 298.1 -93.2 -120.0
~  Detention Time win, 3.1 3.1 3.0 3.0 3.1 3.0
4, Rapid Sand Filter R o : _ N
- L3 m 2.40 2.40 2.40 2.40 . 2.40 2,40
-~ FAl m, C2x2.05°2%2.55 2x3,35 2x4.15 2x1.25 2x1.65
~ Area’ m- - 9.84 12,2 16,08 19,92  6.00 ~ 7.92
-~ Flow Rate m/d 122 g 119 120 120 121
5. Length (L} m 16,70 16.70 17.10 17.40 17.20 17.40

Figure 7-2-1  Typical Design of Water Treatment Plant
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7.3. Project Implementation and Cost Estimate

7.3.1. Executing Agency and Administrative'Supervision for the

Project Implementation

The Sanitary District has a function as a local governmental
orgeniéation and its bwn'budget system as described previously in

Section 2.2,

The agency that will implement the projeet will be the Sanitary
ﬁistrict Board of the respective service areas. Guidances and
arrangements on tﬁe administrative and budgetary aspects.will be
provided by the Department of Local Administration (DOLA) of the
Ministry of Interior,'Provincial'Government and]AmpHoes Office
concerned' Techﬁieal advices, deeign, and Supervision'of the
prOJect will be prov1ded in the responsibility of the Public Works

Department (PWD).

The proposed organization of the project implementation is

presented in Figure 7-3-1.

The Sanitary Districts will gain the revenues in their
juridical area as takes, levees and duties. The amount collected
and/or contributions given to the authorities concerned will be _
smaller than the required capital cost of the subject project. In
this connectien, the DOLA has a vitally important function to
sub51d12e the capital cost and to make a loaning arrangement for
the project implementation. The SD Board will prepare project

 implementation programmes along with a basic plan of the waterworks
and have a consensus from the'beneficiary consumers prior to
commeheement'of the project. Furthermore, the SD Board shail
arrange:the neeeseafy finaﬁcing and follow the 1eaning precedures
based on the financial proposal made in this fea51b111ty report,

The implementatlon agency may consider to employing consultants in
order to prepare the detailed design/tender documents and to carry

out the project management, if necessity requires.
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Figufe 7-3-1 Proposed Organization of the Project Implementation

Ministry of Interior

L {  Ministry of Finance

l

Pubtic Work Department

Department of

I Project

i

Local Administration

l

Provincial Water
Supply Division

Provincial

l Consultants |~ = & 77

Government

Sanitary District

|

I___I Amphoe Office |

~ Sanitary District Board

Executive Officers:

Elected Members:

Appointed Members:

— Four Qualified Villagérs .
— Commune & Village Headmen

— District Officer

— District Chief of Police

— District Public Health Officer
— District Treasury Officer

— Deputy District Officer .(SD Clerk)

Construction Division

Administrative Divisior

0.M. Division

7.3.2. Project Implementation Schedule

The project implementation schedules are prepared on the basis

of working procedures/volumes, and st’affing capacity and ability,

The typical implementatién schedule of the SD waterworks is

illustrated in Figur'e 7-3-2. The majority of the preparatory work,

except land acquisition, will be carried out by the PWD or the

employed consultants, with close cooperation of the respective

Sanitary District offices.
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The, construction period, after the contract is concluded
between the agency and the contractors, will be about 16 months,
‘starting from the beginning of a dry season to the end of the next

dry season.

The installation of house connection (service pipes) should be
carried out in pérallel with the construction of the main facilities
so as to accrue quick and equitéble benefit for the entire service
" area proposed. Provisional take-over of the completed facilities
will be redlized at the termination of the project by the both PWD
and SD ﬁoards concerned, ahd/or related operation and maintenance

offices.

Figure 7-3-2  lmplementation Schedule

1986 1987 1988 o
Pt v faegpmbvicin fapavi o
i. Prepatory Work ‘ i

UV —_— e

Work Description

Project Office S

Servey and Design

Tender Procedure

Land Acquisition

{l. Construction

Intake Facilities L [ i
e PR ! HUT Py i SN S N I
Transmission Pipeline :

Treatment Plant

1
- | -
‘Distribution Pipeline '
1
]

11, Provisional Takeover

IV. House Connection -{ . -} I : ) P

7.3.3. Cost Estimate
(1) Components of Project Cost

Estimation of the Project cost is made on the basis of foreign
exchaﬁgé and local currency to meet the international financing

guideline. The major components of the cost are described as

follows:
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(a)

(1)

(ii)

(iii)

(b)

Constrﬁction Cost

This item includes the costs of 1ntake fac111t1es, water
transmission pipellnes, water treatment plants and
dlstribution systems excluding service pipes. These costs
are estlmated based on respectlve unit costs 1nc1ud1ng,

the conetructlon materials, fuel and 0il, labor, the.

dep:ec1at10n cost of the construction equipment, and its

cost of repair, The construction costs are estimated on.
a Contract basis.. The conqtruction works are composed of

the - follow1ng items.

Intake work: to include intake pump stations, intake
weirs, feeder canals,fimprovement.df
existing reservoirs, well drilling and

related structures.

Water transmission: to include main transmission
pipelines up to treatment plants and

‘appurtenant’ structures.

Water treatment plant: to include receiving wells,
flocculation basin, sedimentation basins,
sand filtexrs and requ1red appurtenant

fa0111ties and devices.

Distribution work: to include distribution reserv01rs,
dlstrlbution pump stations, elevated
‘tanks and dlstrlbutlon pipelines such
as mains, sub-mains apd branches and

“appurtenant structures,
Land Acquisition
The cost includes procurement of the land to be occupied

by the proposed waterworks facilities.
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(e)

(@)

{e)

Engineering services

The cost covers the engineering services for survey

1nvestigat10ns, detalled d351gn and comstruction

supervision. The cost accounts for about 10 percent of

the total construction cost.
Administration_Cost

The cost covers the salaries, wages, transportation
charges, office construction, office facilities and
miscellaneous items.. The cost accounts for about 10

percent of the total construction cost.
Physical and Price Contingencies

Ten percent of the total cost consisting of those for
construction, land acquisition, eﬁgineering and
adninistration is taken as physical contingencies which .

cover minoy differences between the actual results

‘estimated quaﬁtities and, cost increase by unexpected

difficulties in construction works and so forth.

Price escalation of 5.0 to 3.0‘percent per annum for the
foreign currency components ana'that of 7.0 percent per
annum for the local currency portion are allowed

respectively.

{2) Total Project Cost

The totél project cost shall include the cost for price
escalation but exclude the interést.during the construction period,
The said cost is estimated at 174;5 million baht for ten NSDs of
which abbut 91.3 million baht will be covered by foreign curréncy

- component and about 83.2 million baﬁt bf the local currency
component , respectivély; Table 7-3-1 shows the breakdown of the

project cost and details can be referred to in.Appendix E.
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Table 7-3-1 Total Cost of the Projeét

(Unit: 1.600 B)

NSD-§

o CONSD-6 - NSB-7- . HSD-8 -
Deseription F/C L/C Total F/C i./C Taral = F/C L/C - Toral E/fC 1./C Total
L. Construction cost . T S L e e :
1) Intake work 680 440 1,120 280 190 470 4,250 3,390  7.640 : 620 .. 230 850
2) Transmission 970 - 810 1,780 R SR | . 0 1,630 1,280 2,910 1,150 . 'B50 2,000
3) Trearment plant 1,750 1,720 3,470 1,500 ‘1,400 2.900_ 2,200 2,150 4,350 2,400 2;]6@_ 4,560 -
4) Distribution work 1,620 1,480 3,100 1,040 S50 2,000 2,000 1,970 3,930 3,710 3,870 7,580
Sub-TFotal 5,020 4,450 9,470 2,820 2,550 5,370 10,090 8,790 18,880 7,880 7,110 14,990
2. Land acquisition Q 200 200 0 50 50 Ry 50 7 50 0 0 [+
3. Engineerinyg service 752 188 940 420 110 530 1,510 7380 1,890° 1,200 30 1,500
4. Administration 188 752 940 110 - 420 S30° - 380 1,510 1,890 300 -1,200 1,500
Sub-Total (1 -4} 5,960 5,590 11,550 :3,350 3,130 6,480 11,980 10,730 22,710 9,380 8,610 17,990,
5. Physical contingency 596 559 1,155 335 313 648 1,198 1,073 2,271 938 861 1,799
Sub-Total (1-5) 6,556 6,149 12,705 3,685. 3,443 7,128 13,178 11,803 24,981 10,318 9,471 19,780
&. Price contingency 1,800 1,658 3,458 .1,020 241 1,961 3,521 3,144 6,664° 2,903 2,661 -5,564
Grand Tortal 8,357 7,807 16,164 4,705 4,384 9,089 l6,699 14,947 51,645 13,221 12,132 25,353
NSD-10 - NSD-12 NSD-13 : NSD-17
Bescription F/C /¢ Total F/C L/C Total _F/C 1./C Tetal F/C LIC  Toral
. Construction vost . ) ) g
1} Intake work 340 220 560 300 210 510 690 180 870 : 690 270 . 960
2) Transmission. 20 20 40 a0 700 150 410 440 850 3,390 2,680 6,070
31 Treatwent plant I,500 1,450 2,930 1,500 1,430 2,930 1,530 1,310 2,840 2,000 1,860 3,860
4) Distribution work 1,360 1,310 2,570 990 . 920 1,910 1,440 1,350 2,750 - 1,880 2,110 3,990
Suh-Total 3,200 - 2,980 6,200 2,870 2,630 S;S00 4,070 3,280 7,350 7,960 6,920 14,880
2. Land acquisition 0 0 0 0 .0 .0 0. 50 .50 i) 0 0
3. Engincering service 496 124 620 440 Lo 550 584 (E1.] 730 1,180 300 1,480
4  Administration. 124 496 620 110 440 550 146 584 730 0 1,180 1,480
Sub-Total {1 -4} 3,840 3,400 ?,449 3.§20 3,180 6,600 4,800 4,060 8,860 . 9,440 8,400 17,340
5. Physical contingeancy 384 360 . 744 342 318 L 480 406 886 . 944 840 1,784
Sub-Totat (1 -5) 4,229 3,900 8,184 3,762 3,498 7,260 5,280 4,466 9,746 10,384 9,240 19,624
6. Price contingency 1,178 1,097 2,275 1,037 957 1}994 1,458 1,226 2,683 -2,818 2,514 5,332
Grand Total 5,402 5,057 10,459 4,799 4,455 9,254 6,738 5,692 12,429 13,202.l1,754 24,956
) ) NSD;IB NSH-20 Togal
Bescription E/C L/C Total F/C L/C Total _ F/C L/C _Tetal Reinarks
1. Construction cost . '
1) Intake work 3,070 2,830 5,900 . 580 310 890 11,508 8,270 19,770
2) Transmission ©40 30 :70 170 140 310 7,860 6,320 14,180
3) Treatment plant 1,900 1,800 3,700 1,490 1,440 2,930 17,770 16,700 34,470
4) Distribution work 1,790 1,610 3,400 1,800 1,780 3,670 17,730 17,360 . 35,080
Sub-Total 6,800 6,270 13,070 4,130 3,670 7,800 54,860 48,650 103,510
2. Land acquisition 0 S0 S0 0 50 50 0 450 450
3. Enginecering service 1,040 260 1,300 624 156 780 8,248 2,072 10,320
4. Administration 260 1,040 1,300 156 624 780 2,072 8.248 10,320
Sub-Total (1 - 4) 8,100 7,620 15,720 4,910 4,500 9,410 65,180 59,420 124,600
5. Physical contingency 810 762 1,572 491 450 941 6,518 5,942 12,460
Sub-Total (1 -5) 8,910 8,382 17,292 5,401 - 4,950 10,351 71,698 65,362 137,060 *1: 52.3% of
6. Price contingency 2,401 2,239 4,641 1,514 1,373, 2,887 19,650 17,810 - 37,460 the .total
. *) *7 *2: 47.7% of
Grand Total 1b,2k1 10,621 21,933 6,915 6,323 13,238 91,348 83,172 174,520

the total
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7.4, Operation and Maintenance
7.4.1. Organization and Staffing

The proposed organization of the operation and maintenance
office in the resﬁectiVe-Sanitary:Dist:icts are presented in Figure
7-4-1. Major tasks of the 0 & M office are operation/maintenance of
the waterworks, collection of data/information -of water production
and consﬁmption, collection.of water chérges, preparation of budget
allocation and disbursement schedule, and amortization of the loan.
Besides, the office shali take care of the training of workers under
the instruction/supervision of DOLA, PWD and Sanitary District

Board. .

Giving due consideration to the responsibilities and work
requirements, operators and officers under the general

administrator, who is the deputy district officer,'wiil be assigned.

As discussed in the previous sections, the Sanitary District
Board shall function not only as an executing body but also as the
top supervising organization of the operation/maintenance (with the

assistance of PWD) for the water— . _
o R , ' Figure 7-4—1  Organization of Operation
works, until the activities of the and Maintenanée Office

O & M office can be stabilized and

strengthened. . Ministry of Interior
. !
_ ! ]

The number of staffs for ,Dggﬁjgﬁff Depﬁ}me"t

- ) . Administration Public Works
_operatlon/malntenance works is I ) I [
proposed accofding to the scale Saﬁnwyohukt

' ) Board

of service area and water supply _ T

. Th fi Sanitary District
capacity e standard staffing Water Works Opetation,

is a technical administrator, a Maintenance Office

General Administrator

_ chief officer, a chief operator

I Technical Administrator [
N = ‘ : I
officers for the 'scale of water . [ ' ]

supply capacity less than 100 l cmef?HMer I [ﬁcmef?ﬁmer l

and one or two worker and/or

cu.m per hour, . ' - ]
Officer Distribution Treatment

Worker Worker

-114-



7.4.2. 'Fﬁnqtion and Responsibility

The main objective of tﬁe 0“&'M prdgram is to ensﬁre coﬁtinuous
delivery of adequate and safe water supply in the Sanitary District
areas through malntaining the water facilities in good working
condition, and. 1mmediately repairlng them in the case that they . are
broken., The major - functlons and management of 0 & M for the water'
works are ‘the controls of water quantity and water quality, keeping
a sanltary env1ronment handling emergen01es, and keeping a.

well~balanced system of operation/maintenance.

Management of water quantity. is,: 1) to measure and record Water '
quantity at 1ntakes, treatment ‘and distribution system, 2) to
efficiently control the water supply to beneflciarles, and 3) to
minimize water leakage/wastage in'transmission and distributién

pipeline.

Management of water quality is, 1) to supply potable water to
beneficiaries, 2) to analyze water quality at service pipes as to

turbidity, colour, taste, odor, residual chlorine and pH.:

Management of a sanitary environment is-to keep 'a sanitary '
environment around the waterworks in order to prevent pollution of
the surrounding area, prevent possible contamination of the potable

water, and hence and to keep operators healthy.

Management of emergencies is to stop the water supply
immediately after accidents or malfunctions happen and to repaif

them as soon as possible or to establish an emergency setf-up.

Theimajor work responsibility by the respeCtivé staffs are

summarized as follows;

- The Technical administrator, who has a technical license
on water supply works authorized by the Ministry shall;’
° manage overall operation/maintenance works of the
facilities.

~115-~



prepare financial proposals, reports.on 0 & M
activities, evaluations, plans for immediate expansion
or -the rehabilitation of the facilities.

take conntermeasures in energency cases.

supervise administrative activities including water
charge collection.

- The chief bpérator shally

° record on the daily released water at treatment plants

and distribution mains, ‘and repairing, water quality.
prepare reports on the daily 0 & M works.

patrol the waterworks facilities and service pipes of
house connection, etc.

- The chief officer shall;

o

prepare a budget plan, financial.proposal, repayment
schedule of the loan and bills for water charges,

° collect water charpges from consumers.

® perform administrative and accounting services,
7.4.3. Water Quality Monmitoring and Control

Monitoring of.water quality involves sampling and analysis of
‘raw water, and sanitary inspection of the upgraded systems as well
.'as the new water supply facilities to be built. The main objectiﬁe
is to emnsure continuous delivery of safe drinking and domestic
water, and additional objeétives of the activities are summarized as

fdllows:
- To ensure a safe product by checking the quality of
drinking and domestic water over periods of time;

- To prbvide information to public health authorities for
general public health protection purposes;

- To identify anj_Soufces of contamination and provide
~ disinfections;

- To assess the performance of the water treatment plants,
- and to suggest improvement, if necessary;
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- To evaluate water supply systems for future improvement,

The pfoposed_monitorihg program will be carried out in two

parts in order to achieve the above-mentioned objectives.

Part 1: Surveillance program; this is undertaken in order to
identify the potential partially polluted water
sources by means of indicative tests.

Part 2: Assessment program; This is undertaken so as to
assess the water quality for national planning.
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CHAPTER VIII. PROJECT JUSTIFICATION

8.1, General

A'publié water supply to sanitary districts is essenﬁial as a
basic human need. The Pfoject can'ekpect direct and indirect
benefits after the water supﬁly pfbject‘is completed,  For the
successful implementation of the project, it is necessary to satisfy

the human need, and financial and economic viability,

In this chapter, from the stand point of the public enterprise
'manageﬁent and the national economy, financial and socio-economic
analyses were carried out for the selected ten NSD's waterworks
projects. A financial analysis was made to determine a reasonable
water charge By using the paramefers, such as a government subsidy
in the project cost, loan conditioﬂs, break-even point and financial
internél rate of return. On the other side, from the socio-economic
analysis, the effects of the project implementation for the regional
and national socio~economy were clarified. And, after the
comparison of éhe'benefits in monetary terms and the project cost,

the economic significance of the Project will be come to light.

8.2. Financial Analysis

8.2.1. .Fstablishment and Evaluation of Fundamental Indicators
Fundamental indicators for the finanecial analysis are the

average‘watergrate charge, the governmental subsidy in the project

cost, and loan conditions. These indicators were evaluated through

the careful studies to clarify the financial status of the water

works' O & M organization.
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(1) Average Water Charge -

To determine the average water:eharge per eubic_meter, in

first of all, a careful atteﬁtion was paid. to .the possibility'that
the watex charge would be sufflcient to cover the project cost w1th
a reasonable financial" 1nternai rate of return. The average water
charge depends, to a great extent, upon the 1endiﬁg terms, based on
which major part of investment capital is leaned 1f the tefme are
too hard to this partlcular progect, 1t will 1nev1tably push up the
water charge to make both ends meet in the project finance,

resulting in an over-~rate to consumers' paying ability,

To evaluate beneficiaries willingness and- abiiity to pay, a
soc1o—economic survey was conducted by the study Team and the PWD
authorltles concerned -As -the results of ‘the - survey and assessment,
an average level of willlngness to pay, which was evaluated by
tabulating the already invested cost for equipment to haul the raw
watef,_the cost of the large storage jar etc. -and the estimated
labor cost for hauling domestic water supply, was about 4.7 Baht per
cu.m. The figure indicates that it is quite similar in value to
that of the existing water tariff eystem for waterworks being

applied by the Provincial Waterwork Authority.

On the other hand, for a household in ‘the developing coUntries,
it is well known that the upper limit of "the ability to pay a water
charge'" is four to five percent.of.their income. As the result of-
the sample survey in ESD, it is confirmed that the average:weter
charges and expensee'for the facilities are shared at 3.5% of the
agricultural households income and at 4.8% of the non-agricultural

household incone, respectivelj (See Table F+1—4,.Appendix F).

According to the soclo-economic stat1st1cal data of
Northeastern Sanitary Districts of Thailand in 1979 (Source' NSO),
the average income per month per household (1985 price_level) was
about 2,900 Baht (See Table F-3-1, Appendix F), Eight Baht per cu.m

of water would correspond to four percent of the monthly income.
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o C . ‘Note: ' _
Water Charge - Monthly Water Charge/ i) Average family size in

per Cubic eter Monthly Income the Sanitary Districts
(B/m™) (%) of the Northeast

2.0 Thailand is at 5.3
9.5 (Source: NSO, 1979).
" 3,0 ii) Daily average supply
3.5 of water 1s at 0.09
4.0 cubic meter/capita.

Qo =5 OV o

(2) Sdbsidy in Project Cost

According to the cost estimate_df the project in Chapter ViI,
'thé'foreign:aﬁd the local currency coﬁpénents to the total proiject
cost bécUpy apprdkimately 50 percent each. The sanitary districts,
which has a pian of the project on the waterworks construction,
usually'deposit the fund of about ten percent of the prospected
pfoject cost., On the other hand, ih'order to meet the deérnmént‘s
policy ‘that the state eﬁterprisés and related organizations of the
water supﬁly works must become self—finanting,'the_subsidizimg of
water rate by the Government was assumed at about 25 percent of the
total capital cost as ninimum requirements after the case study had

been carried out.

After allwfound simulations were conducted, it has been éssumed
recommended that the leoaning terms are four to eight percent of
annual interest rate with a 20 to 30 yeérs repayment period, and
having five to ten year grace period for the foreign currency
portion, four to 14 percent of the annual interest rate and a ten
years period of repayment with one year grace period for the local

currency portion.
(3) Implementation Schedule of the Project
~ The Project implémgntation will take about three years covering

the prepafétory works; construction works and provisional take-over

of the completed facilities.
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8.2.2., Financial Indicators
'(1)_'Cumuiated Deficit Years

The cumulaLed deric1t years can be calculated based on the
statement of income . and expenditure, so that the year after the
cancellation of the cumulated deficit, is the break-—even point,

The carrled deficit financ1ng of the waterworks project w1ll exert
pressure upon the general account of sanitary dlstrlcts, and the
money transfer from the 5D budget for a long period of years is
undesirable in con51derat10n of sound flnance. The project should
save the cumulated deficit at a one~th1rd of the projeect life of
about 40 years. So it is oesirable that the Break—even point is 10

to 15 years after start of the system_operation..‘
(2) Financial Internal Rate of Return (FIRR)

The FIRR ié a raté that makes the.net present worth ofﬁthe
project’s return stream equai to zero. FIRR can be compared w1th
the real interest rate of the country. The real 1nterest rate can
be estimated from open market rate of interest minus annual
inflation rate, 'The_real interest rate in Thailand hay_be‘estimated
from six to seven percent. Therefore, frqﬁ the stand point of the
capital investment, the FIRR of the project need to péver.from six

to seven percent.
8.2.3. Result of the Analysis
(i) Proto~type

The result of the analysis is summarized in the following taﬁle':
and is detailed in Table 8-~2-1. Without any governﬁenr subsidy‘fo
the project, and some projects (No;S—Kham Sakae Sang_and.No,ZO—HUai
Kha Yung) would nor be able to continue the sound financing,.3
Finally, it is found that at least 25 percent government subsidy fér

the total project cost will be needed.
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'The_loéhing conditions and the government financial support are
fixed in the_same amount to all the projects but, each project has
different water charges. But, the water charge for every project is

within the acceptable range at below eight Baht per cubic meter.

'NSD Water Charge Cumulated Financial Rate
Code No, NSD Name {(B/m”) Deficit Year of Return
5 Kham Sakae Sang 3 14 7.3
6 - Nong Bua Lai 7 14 7.7
7 Huai Thalaeng 7 14 7.3
8 Nong Ki 5 12 8.6
10 Huai Rat 7 14 7.6
i2 Khun ‘Han 6 15 7.3
13 Kusuman 6 14 7.4
17 Phon Charoen 7 14 7.3
18 Nong Song . Hong 6 15 6.5
20 Huai Kha Yung 8 15 7.0

(2) SenSitivity.analysis

Sensitivity analysis has been made with the parameters of an
increase in construction cost, reduction in water service and charge

collection, and combinations of these parameters.

Referring to existing project areas, the case of the
combination of }eduction in water service and charge collection is
considered to bé.prone to occur. {(See sensitivity test No.6, Table
¥-3-6, APPENDiX.F).. In addition to the above, if operation and
ﬁaintenance would be insufficient, cumulated deficit years would
increase about 13 years and FIRR would fall by 3.5.percent,

respectively,
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Table 87._2—'1' Financial In(_l'icator. of the Pfojecf (1)

1. NSD-5 - 20Rsh-6 0 3: NSB-7 4. NSDis .5, NSD-10

Khiam Sakae Sang - Noag Bup Lai __ Huai Thalaeng Nong Ki Huai Rat
Water Cumulared . Cumulated Cunmulated Cumulated Cumulated
Charge  PBeficit beficit’ lteficit Deficit Deficit
No., (B/m7) Years FIRR Years.  FIRR- _ Years FIRR  Years  FIRR _ Years  FIRR
Case | :
1-1 4 - - - - - - 21 3.1 - =
-2 s - - - - o . s e . - C
-3 6 36 0.9 19 3.1 19 2.9 5 8.7 22 3.0
1-4 7 1R 1.2 12 5.5 12 5.0 4 10.9 14 5.3
1-5 8 12 5.0 8 7.4 8 6.7 4 2.9 10 7.2
Case 2 ) .
2-1 L:| - - - - - . - 30 3.t - -
2-2 5 - - - - - - 16 6.2 - -
2-3 [} - 0.9 27 3.1 29 2.9 11 ‘8.7 30 3.0
2-4 7 27 3.2 17 s.5 19 5.0 3 10.9 19 5.3
2-5- 8 19 5.0. 13 7.4 " 14 6.7 6 - 12,9 _14 1.2
Case 3: - : .
3-1 4 - - - - - 15 5.1 - =
32 s - - 35 1.5 33 1.7 6 8.6 18
3-3 6 27 2.7 15 5. 15 4.9. 4 11.5 17 5.0
3-4 7 14 5.2 9 7.7 7.3 3 ‘14.1 - 11 7.6.
3-5 8 8 7.3 5 9.9 9.2 3 i6.6 8 9.8
Case 4 [ » Proto-Type) _
d-1 4 - - - - - - .22 - -
4-2 5 - - - 1.5 - L7 42 - 1.5
4-3 6 36 2.7 20 5.1 21 4.9 8 21 5.0
d-d ) 20 5.2 LY 1.1 11 7.3 5 14.1 14 6
4-5 8 14 1.3 10 9.9 1 ¢ 1 16.6 10 9.8
Case 5 . : ’
5-1 4 - - - - - - 26 5.1 - -
5-2 3 - . N i.5 - 1.7 1s 8.6 - 1.5
5-3 6 39 2.7 24 5.1 25 4.9 10 11.5 26 5.0
5-4 7 24 5.2 17 7.7 18’ 7.3 7141 18 7.6,
5-5 8 17 7.3 13 9.9 14 9.2 5 16.6 14 9.8
Case 6 (included the cost of house comnection) ) :
6-1 4 - - - - - - 31 2.9 - -
6-2 5 - - - 0.1 - 0.6 16 6.0 - -
6-3 6 - 1.4 20 3.7 27 3.7 11 8.6 . 29 S 2.9
6-4 7 25 3.8 17 6.1 18 5.9 7 1.8 18 5.3
G6-5. 8 17 5.7 13 8.2 14 7.8 5 12.9 i3 7.2
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Table 8-2-1 "Financial Indicator of the Project (2)

‘6. NSD-12 7. NSI-13 R. NSD-17 "9, NSD-18 . 10. NSD-20

Khun ilan ~_Kusuman hon Charoen  Ilong Song llong Huai Kha Yung
Wator  Cumulated Cuanulated Cumulated Cumujated Cumulated -
Charge Deficit ) beficit heficit ) Deticit bDeficit

No. (B/m?) Years ELRR Years  FiRR Years FIRR  Years  FIRR _ Years FIRR
Case 1 ) '

i-1 4 - - - - - - - - - -

1-2 5 22 2.5 23 2.5 - 0.2 3 1.8 - -

1-3 6 13 5.1 12 5.1 22 3.0 13 4.2 - 0.5

1-4 7 g 7.2 7 7.2 12 5.1 7 6.1 20 2.9

1-5 8 6 9.0 5 9.0 7 6.9 5 7.8 13 4.3
Case 2

2-1 4 - - - : - - - - - - -

2-2 5 . 3t 2.5 33 2.5 - 0.2 35 1.8 - -

2-3 6 19 5.1 19, 5.1 32 3.0 21 4.2 - 0.5

2-4 7 14 1.2 13 7.2 19 5.1 15 6.1 30 2.9

2-5 8 12 9.0 10 9.0 14 6.9 12 7.8 20 4.8
Case 3

3-1 4 - - - 0.3 - - - - - -

3-2 5 18 4.4 17 1.5 - 1.9 16 3.9 - -

3-3 6 n 3 8 7.4 15 4.9 8 6.9 2 2.2

347 7 7 5 9.8 7 7.3 5 .7 15 4.9

35 . 8 5 . 11.8 4 11.9 4 9.4 4 10.6 10 7.0
Case 4 { > Proto-type)

41 4 ' - . - - 0.3 - - - - -~ -
4-2 5 23 4.4 24 4.5 - 1.9 25 3.9 - -
-3 6 15 1.3 1 L4 23 a.9 FET - 2.2
44 7 11 . 9.7 10 9.8 14 7.3 11 8.7 22 4.9
4-5 8 9 11.8 7 11.9 10 9.4 a .6 15 7.0

Case § . .
5-1 4 - - - 0.3 - - - - - -
5-2 5 27 4.4 28 4.5 - 1.9 29 9 -
5-3 6 18 7.3 18 7.4 27 4.9 19 6.5 - 2.2
5-=4 7 14 2.7 13 9.8 18 7.3 14 8.7 26 4.9
5-5 8 11 11.8 10 11.9 13 9.4 1} 10.6 i9 7.0
Case 6 (included the cost af house connection)
6-1 -4 ) - - L. - - - - - - -
6-2 5 3l 2.7 33 . 2.5 - 0.6 30 2.8 - -
6-3 @ 19 5.4 18 5.1 29 3.5 17 5.4 0.9
6-4 7 B E 7.5 13 7.2 17 5.7 12 7.4 27 .5
6-5 8 12 9.4 9 G 12 7.6 9 9.2 18 .5
Calculation Condition: ) Loan Condition
: . : .  Foreign Currency N Local Currency
Local Burden Government . Grace  Repayment : (irace  Repayment
in Local subsidy(%) .Interest Period Teriod Interest  Period Period
Currency(%) F.C. L.C. %) {years) {years) (%) (years) (years)
Case | 20 Q. 0 4 10 an 4 1 10
Case 2 20 0 o 4 111] 30 14 1 10
Case 3 20 - 25 25 4 10 30 4 1 10
Case 4 20 25 5 4 10 30 14 . 1 10
Case & 20 - 25 25 8 5 20 14 1 10
Case 6 20 25 25 4 10 30 14 1 10
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Table 8-2-2 'Statement of Income and Expenditure

Project: Kham Sakae Sang (§)

" {Unit: 060 Baht)

~125-

. B Expenditure .
Income Business Expenses - Repayment Interest
from Operation Deprecia- : ) : The Sum
Water . and tion Floating Profit of Profit
Supply Maintepance Reserve Loan Debt Total and Loss . and Loss
Year Ly 2) - 3 (4) ~ {5} (6) (7 {8)
1 1985 0. 0. 0. 0. 0. 0. 0. 0.
2 1986 R (L 0. 7. Q. I. -7. -7.
3 1987 0. . 0. CAG, Q. 46. “h6, -53.
4 1988 0. 0. 0. 317, Q. 317. C=317. =371,
5 1989 528, 353. 0. 599, - 0. 952. -424. w794,
6 1990 1,090, 496. 303. 611. 0. 1,411, - -321. -1,115.
719 1,133, 5G7. 303, 564, 0. 1,374, . =241, -1,356,
8 1992 1,176, 518. 303. 516. 0. 1,338, -162.. =1,517.
9 1993 1,219, 529. 303. 469, 0. 1,302. ~82. -1,;600.
10- 1994 1,263. 540, 303 4522, 0. 1,265. -3, ~1,602.
11 1995 1,306, 551. 303. - 3714, Q. 1,229. 77. -1,526.
12 1996 1,359, 565. 303. 325. 0. 1,194, 166. * 1,360,
13 1997 1,413, 579, ) 303. . 212, 0. 1,154, 259. -1,101,
14 1998 1,467, 592. 303. 220, 0. 1,116, 351. ~750.
15 1999 1,521. 606. 303. 181. 0, 1,0%0. 430. ~320.
16 2000 1;575. 620. 303. 169. 0. 1,092, 483. 163,
17 2001 1,575, 620. 303. 162. 0. 1,085. 489, 652,
18 2002 1,575, 620, 303. 156. 0. 1,079, 496, 1,148,
12 2003 © 1,575, 620. 303. 149. 0. 1,072, 502. 1,650,
20 2004 1,575, 620. 303. i43.. 0. 1,066. 509. - 2,159.
21 2Q05 1,575. 620. 303, 136. 0. 1,059, 515. 2,674,
27 2006 1,575. 620. 303. 129. 0. 1,053. 522. 3,196,
23 2007 1,575, - 620. 303, 123, 0. 1,046. 528. 3,724,
24 2008 1,575, 620, 303. 116. 0. 1,040. 535. 4,259,
25 2069 1,575, 620, 303. 110. 0. 1,033. 542, 4,801,
26 2010 1,575, 620. 303, 103. . 0. 1,026, 548. : 5,349,
21 2011 1,575. 620.. 303, 97, 0. 1,020. 555. 5,904,
28 2012 1,575. 620. aD3. 90. 0. 1,013. 561, 6,465,
29 2013 1,5%5. 620. 303. B4, 0. 1,007, 568. 7,033,
30 2014 1,575, 620, 303. 7. 1 1,000, 574, 7,607,
31 2015 1,575. 620, ' 303. 10. a. 994, 581. 8,188,
3z 2018 1,575. 620, 303. 64, 0. 987. 587. B,775.
33 2017 1,575. 620, 303, 57. 0. : 981, 5%4. 9,369,
34 2048 1,575. 620. 303. 51. 0. 974, 601. 9,970,
35 2019 1,575, 620, 303, [ 0. 967. 607, 10,577.
36 2020 1,575, 620, 303, 38. 0. 961. . " bla. 11,190,
37 2021 i,575. 620. 303, 31. 0. 954, . 620, 11,810,
33 2022 1,575. 620. 303, 25. 0. . D48, 627. 12,437.
3% 2023 1,575. 620. 303, 18. 0. 941. 633. 13,070,
40 2024 1,575. 620. 303. 11. 0. 935. 640, 13,710,
41 2025 1,575, 620. 303. 5, 0. 928. 646. 14,357,
42 2026 .1,575. 620, 303. 0. 0. 923, 651. 15,008.
Total 55,988. 22,572, 11,226, 7,182, 0. 40,980. 15,008.
A, Coleulation Condition:
1. lLocal burden of the construction cost (loral currency) T araeeaaes 20%
2. Governmeant subslidy of the constructiom cost  L.ioia.s C25%
3..Lnan condition (Interest) (Grace Period) (Repayment Period)
- Foreign currency 4R -+ 10 years 30 years
- Local currency 14% 1 year 10 years
B. Financlal Indicators:’
1. Cumulated deflcit years ...... et r e ey sesaraaaat 14 years
2, Break—even PoINt .. .uvverevrreirasrans e iiars et 1929 -~ 2000
3. Floancial Internal Rate of Return (FIRR) ..............ii.un 7.3%
4. Water charge oo oo Loee. B0 Bfm3



Table 8-2-3

Statement of Income and Lxpenditure
Project: Nong Bua Lai (6)

(Unit: 000 Baht)

~126-

. Expenditure .
Income Business Expenses Repayment Interest
froni Operation Deprecia~- o The Sum
Water and tion Floating Profit of Profit
Supply Maintenance Resarve Loan Debt Total and Loss  and Loss
Year (L {(2) 3 ~{4) (5) (6) (7} (8
11983 0. 0. 0. 0, a. 0. 0. 0.
2 . 1986 0. 0. 0. 4, . A, -4, -4,
3 1987 Q. 0. 0. 23. 0. 23, -23. -27.
4 1988 0. oo, 0. 171. 0, 171. -171. -198,
5 - 1989 326, 274, 0. 332, a. 607. -281. ~-418.
6 °1990 . B76. 352. 175, 343, 0. 871. - -195. ~674,
1 1991 706, 35%. £75. 317. 0. 851. -145. -819.
8 1992 “137. 366. 175. 291. 0. . 832, -95, 914,
9. 1993 768. 373, 175, 264, 0. Brz. ~&5. -958.
10 1994 798. 380. 175, 238. 0. 793. 6. -953.
11 1995 829, 387. 75, 211, 0. 773, 56, -897.
12 1996 868. - 396, 175. 184. 0. 154, 114. -783,
13 1997 907, 404, 175, 154 Q. 733, 174. -609,
141998 6. 413, 175, 125. G. 713, 234, =-3715.
15 1999 86, 422. i75. 102, 0. 699. 287. -88.
16 2000 1,025. 430, 175. 95, 0. 700. 324. 236.
17 2001 1,025, 430, 175. 9%, 0. 697. 328. 564,
18 2002 1,025, 430. 175, 87. 0. 693. 332. 895,
19 2003 C 1,025, 430, 175. 84, Q. 689. 335. 1,231,
20 . 2004 1,025: 430, 175. a0. 0. 686. 339. 1,570.
21 2005 1,025. 430, 175. 76. Q. 682, 343. 1,912,
22 2006 1,025. 430, 175. 3. Q. 678. © 346. 2,259.
23 . 2007 1,025: 430. 175. 69. Q. 675. -350. 2,609.
24 2008 1,025, 430, 175, 65. 0. 671. 354, 2,962.
25 2009 1,025, 430. 175. 62. 0. 667. 357. 3,320,
262010 1,025, 430, 175. 8. 0. 664. 361. 3,081,
27 201l 1,025. 430, 175. 534, 0. 660, 365. 5,045,
28 2012 1,029 430, 175. 51. 0. 656. 368. 4,414,
29 2013 },025. 430, 175. 47. 0. 653. 372. &, 786,
30 2014 5,025, 430. 175. 43, o, 649, 376. 5,162.
T 2015 1,025, 430. 175. 40, 0, 645, 379. 5,541.
32 2016 1,025, 430 175. 36. 0. 642, 383. 5,924,
33 . 2017 1,025. 430. 175. 32, 0. - 638, 387, 6,311.
34 2018 1,025, 430. 175, 29. 0. 634, 391. 6,702
35 2019 1,025, 430, 175. 25, a. 631. 394. 7,096,
36 2020 1,025, 430, 175. 21. 0. 627. 398, 7,4%4,
37 2021 1,025, 430, 175. 17. 0. 623, 402, 7,895.
38 2022 1,025, 430, 175. 14. 0. 619. 405. 9,301,
39 2023 1,025, 530, 175. 10. 0. 616, 409. 8,710,
40 2024 1,025. 430, 175. 6. 0. 612, 513. 9,122,
41 2025 1,025 430. 175. 3. 0. 608. 16, 9,538,
4z 2026 1,025, 430. 175. 0. 0. 606. 419, 9,958.
Total 36,215, 15,749, 6,481. 4,027, 0. 26,257, 9,958,
A. Calculation Condltion:
1. Local burden of the construction cost (local currency) —  ....-.... 20%
2, Government subsidy of the constructlom cost - ....... 252
3 Loan condition (Interest) {Grace Period) (Repayment Period)
-~ Foreign currency Wi 10 years 30 years
- Local currency 147 1 year 10 years
B. Financial Indicators:
1. Cumulated deFicil YEACS v euivioressorsronnannarnaanenssanss 14 years
2. Break-even polnil w..viinrarrrrraancs Vaveca e gae s 1999 - 2000
3. Financlal Internal Rate of Return (FIRR) ....... PR 7.7
4. Water charge ...oiviiiiaan, T 7.0 Hpm?



Table 8-2-4 Statement of Income and Expenditure

Project: Huai Thalaeng (7)

- {Unit: 000 Baht)

C-127-

. : Expenditure
Income Business Expenses . Repayment Interest
from Operation . Deprecia- : o Co ~ the Sum’
Watex and tion Floating Profit- =~ of Profit
: Supply Maintenance Reserve Loan Debt - .Tatal and Loss and Loss
Year- - (2) (3} (4) - £5) (6) ()] (8
1 1985 0. 0. oo K R 0. . 0.
2 1986 0.’ 0. 0. C15, 0. 15. ~15. -15.
3 .1987 0. 0. 0. 93, .0, .93, ~93, -108.
4 1988 .0, LS 0. . 649, 0. 649, -649. ~757.
- 51989 . 954, - 549, Q. 1,193. 0. 1,743, -789. -1,546.
6 1990 1,981.° 834, 618, 1,188, 0. 2,640, . =659, ~2,205.
71991 2,075, 860, 618, 1,097. - 0. 2,575, =500, -2,704.
3 1992 2,170, , 887. 618. 1,006. Q. 2,510, -340.; 3,044,
9 1993 2,265. 913, 618, 915. 0. 2,446, ~-181. -3,225,
10 1994 2,360, 939. 618. B24, 0. 2,381, ~21. ~3, 246,
11 1995 2,455, 965, 618. 733, 0. 2,317. 138, ~3,108, -
12 1996 2,576, 999. 618. 639. 0. 2,256, 320. . -2,788.
13 1997 2,698, 1,033, 618, © 536, 0. 2,187, 512, ~2,276,
14 -1998 2,82¢, 1,067, 618, 436, 0. 2,121. 699, ~1,577.
15 - 1999 2,941, 1,100, 618. 361. . 0. 2,079, 362. ~715.
16 2000 3,063, 1,134, . 618, 339. 0. 2,091, 972. T 251,
17 2001 3,063. 1,134, 618. 326. 0. 2,078. 985. 1,242,
18 2002 3,063, - 1,134, 618. 313, 0. 2,065. 998. 2,240,
19 2003 3,063, 1,134, . 618. . 300. 0. 2,052. 1,011. " 3,251.
20: 2004 3,063, 1,134, ) 618. . 287, 0. 2,033. 1,024, 4,275,
21 2005 3,063. 1,134. 618. 273, 0. 2,025. 1,038. 5,313,
22 2006 3,063. 1,134. 618. 260. 0. 2,012, "1,051, 6,363,
23 2007 3,063 1,104, 618, 247, 0. 1,999, 1,064. 7,427,
24 2008 3,063, 1,134, 618. 234, 0. 1,986. - 1,077, 8,504,
25 2009 3,063, 1,134, 618, 221%. Q. 1,973, 1,090, 9,595,
26 2010 3,063, 1,134, . 618. 208, 0. 1,959, 1,103, 10,698,
27 2011 3,063. 1,134, 618. 194, 0. 1,946. 1,117, 11,815.
28 2012 3,063, 1,134, 618. . 181. 0. 1,933, 1,130, 12,944,
29 2013 3,063. 1,134, 618. 168. 0. 1,920, 1,143, 14,087,
30 2014 3,063, 1,134, 618. 155. 0. 1,907, . 1,156 15,243,
31 2015 3,063, 1,134, 618. 142, 0. 1,894, -1,169. 16,413.
32 2016 3,063. 1,134, 618. 128. 0. 1,880. 1,182, - 17,595,
33 2017 3,063. 1,134, 618. 115, 0. 1,867, 1,196. 18,791,
34 . 2018 3,063, 1,134, 618. 102. 0. 1,854, 1;209. 20,000.
35 2019 3,063. 1,134, 618. 89, 0. 1,841, 1,222, 1,227,
36 - 2020 3,063. 1,134, 618. 76. 0, 1,828, 1,235. 22,457,
37 2021 3,063. 1,134, 618, © B3, 0. 1,B15. 1,248, 23,705.
38 2022 3,063. 1,134, 618. 49, 0. 1,800, 1,262, 24,966,
39 2023 3,063. 1,134, 618, 36. 0. 1,788, 1,275, 26,241,
40 2024 3,063, 1,134, 618, 23. 0. 1,775, 1,238, 27,529,
412025 3,063. 1,134, 618. 10, 0. 1,762, 1,301. 28,830,
42 2026 3,063, 1,134, 618, 0.. 0. o 1,752, 1,311, 30,141,
Total 107,992, 40,766, 22,862, 14,223, 0. 77,851, 30,141,
A. Caiculation Condition:
L. Local burden of the construction cost (local currency} T essassaan 201
2. Government subsidy of the construction cost ’ Casesanaen 25%
3. Loan conditien S L :
) (Interest} (Grace Period) .(Repayment Period)
- Foredgn currency X 10 years 30 years
~ Local currency ©14% 1 year ) 10 years
B. Financial Indicators: ) ) )
1. Cumulaced deficit years ..coiiinis [ bararrarareeny 14 years
2. Break-even point . .iesviiieaia s eriatitii it itatiatatanas 1999 - 200G
3. Financial Internal Rate of Return (FIRR) ....ovuvuicvavucanas 7.3%
L T 1 1 7.0 B/m



Statement of Income and Expenditure

Table 8-2-5
: Project: Nong Ki (8)
{Unit: 000 Baht)
Expenditure
Income Buginess Expenses Repayment Interest
from Operation  Deprecia- The Sum
Water and tion Floating Profit of Profit
: Supply . Maintenance Reserve Loan Bebt Total aund Loasn and Losa
Year (1) (2 (3 (4) (5) (6) H (8)
I 1985 0. Q. 0, 0, 0. 0. [N 0.
2 1986 0 0. 0. 12, 0. 12. -12, ~12,
.3 1987 0. c. 0. 57. 0. 57. -57. -69.
4h 1988 B ' S [ 0. 435, 0. 435, ~435, ~503.
5 1989 908. 562. 0. 889. 0. 1,431, ~-524, -1,027.
6 - 1990 1,877.. 834. ara. 957. 0. 2,264, -387. -1,414.
7 1991 1,956, B57. 473, 835. 0. 2,215. -259. -1,673.
8 1992 2,035, 881, &73. Biz. 0. 2,166, -131. -1, 804.
91993 2,114, 905, 473, 7139, 0. 2,116, -3. -1,806.
10 1994 ‘2,193, 929, 473, 6606, 0. 2,067, 126. -1,681.
11 1995 2,272 952. &73. 593. 0. 2,018. 254, -1,427.
12 1996 2,372, " 982, £73, 517. 0. 1,973, 399. -1,028.
13 1997 2,471, 1,012, 473, 435, 0. 1,920, 551. ~476.
14 1998 2,571, 1,042, . 473, 354, 0. 1,669, 701. 225.
15 1999 2,670. 1,072, 473. 1290, 0. 1,835. 835. 1,060,
16 2000 2,110, 1,102, 473, 266. 0. 1,840. 929. 1,989,
17 2001 2,170, 1,102, 413, 255. 0. 1,830. 940, 2,929.
18 2002 2,770, 1102, 473, 245, 0. 1,820. 950. 3,879.
19 2003 2,770, 1,102, 473, 235. 0. 1,809, 960. 4,839,
20 2004 2,770, 1,102, 473, 224, 0. 1,799, 970. 5,809.
21 2005 2,770, 1,102, A73. 214, 0. 1,789. 981. 6,790,
22 2006 2,770, 1,102. 473, 204, 0. 1,779, 991. 7,781,
23 2007 2,770, 1,102, 473, 193, 0. 1,768, 1,001. 8,782.
24 ° 2008 2,770 1,102, 473, 183, 18 1,758, 1,012, 9,7%4,
25 2009 2,770, 1,102, 473, 173, 0. 1,748. 1,022, 10,816.
6 2010 2,770, - 1,102, 473, 162, 0. 1,737. 1,032. 11,849,
27 . 2011 2,710. 1,102, 473. 152. 0. 1,721, 1,043, 12,891.
28 2012 2,710, 1,102, 473. 142. 0. 1,717. 1,053, 13,944,
29.°.2012 2,770. - 1,102, 473. 132, 0. 1,706, 1,063. 15,008.
30 2014 2,770, 1,102, 473, 121, Q. 1,696. 1,074, 16,081.
31 2015 2,770. 1,102, 473, 111. 0. 1,686. 1,084, 17,165.
32 - 2016 2,770. 1,102, 473, 101. 0. 1,675. 1,094, 18,259.
©33 2017 2,770. 1,102, &73. 90. 0. 1,665. 1,105. 19,364,
34 2018 2,770, 1,102, %73, 30. 0. 1,655. 1,115. L 20,479,
35 2019 2,770, 1,102, 413, 10, 0. 1,644, 1,125, 21,604,
35 - 2020 2,770, 1,102, 473, 59. 0. 1,634, 1,136, 22,719,
-37 2021 2,770, 1,102, 473, 49, 0. 1,624, 1,146, 23,885,
38 2022 2,7700 1,102, . 413, 39, 0. 1,613, 1,156, 25,041,
39 2023 2,770, 1,102, 473, 28, 0. 1,603, 1,166. 26,1208,
40 2024 2,7170. 1,102, 473, 18. 0. k,593, 1,177. 27,385,
41 2025 2,710, 1,102, 473, B. Q. 1,583, 1,187, 28,572,
42 2026 2,710, 1,102, L YKN 0. 0. },575. 1,195, 29,767,
43 2027 2,770, 1,102, 473, Q. G. 1,575. 1,195, 30,961.
Total 100,987, 40,860, 17,972, 11,194, 0. 70,026, 30,961.
A. Calculation Condition: )
1. Local burden of the construction cost {local curremcy) =~ ......... 20%
2. Government subsidy of the ecomstructfon eost . Lii.eeees 25%
3. Loan conditinf. (Interest) (Grace Periond) (Repayment Period)
- Foreign ecurrency . ° (34 10 years 30 years
-~ Local ecurrency 14% . 1 year 10 years
B. Financial Indlcators:
1. Cumulated deficlt years .....v.evaevees hsennaaes seressersass 12 years
2. Break—even DOLME tuuueciissnnsssrrosrenssncnniouierossininens 1997 - 1998
3. Findnclal Internal Rate of Return (FIRR) ....vivvavversas veo B.6%
B T i T T 5.0 B/m?
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Table 8-2-6- Statement of Income and Expenditure
Project: Huai Rat (10}

{Unit: 000 Baht)

Expenditure L
Income Business Expenses Repayment Intérest S
from “Operation Deprecia- ’ . ‘The Sum
Hater and thion Floating Profic of Profit
Supply Maintenance Reserve Lean Debt © Tatal and Losa and Loss
Year ) (2) ()] (4) (5) . (6) N (82
1 1983 0 0. ¢] 0. 0. 0. 0. I
2 1986 0 0. 0. 5. 0. 5. . L5,
3 1987, o 0. 0. 25. 0. 25. ~25. -30.
4 1988 0. 0. a. 190. 0. L. S~ }90. 224
5 1989 368, 292, . 0. . 377, 0. 6o, =300. L5200
6 1990 762, 386, 201, 396, 0. 983, T o221, =74 .
7 1991 795. " 394, 201, 365, 0. BICIN -166. =906,
8 1992 © B28. 402, 201, 335. 0. 938. ~110. C-lL,016.
T 1993 860. 410. 20L. 305. 0. 215. =55, - <b,071.
10 1994 ~ 893, 417, 201, 274, Q. © 892, : L. o -LL,ar0.
T1 1995 - 926, 425, 201, 244, 0. 870. 56. -1,0k4
12 1986 967. 435, © 201, 212, 0. 848, 119. -805.
31997 1,009. 445, 201. 178. 0. B24, 185. =71},
14 1998 1,050, 455, 201, 144, .0, 800. - 250, -461.
15 1999 r,onl. 465, 201, 118. 0. 783, - .308. . -152.
16 2000 1,133, Gk, 201. 109. 0. 184. 349. . 197.
17 2001 1,133, ATk, 201, . 105. g. © 780, 353. 5510,
i8 2002 F.133. 414, 201. 100. 0. 176. 357. : S07.
19 2003 1,133, 474, 201. 96, 0. 77k, 361, C1,208.
20 200 ©1,133. hiéa. 201, 92. 0. 167, 365. 1,633
212005 E,133. L14. 201. 88. 0. 763. 370. 2,003,
22 2006 1,133, LI 201. 83.. 0. 759, 374. 2,377
232607 1,133, LYW 201, 79, 0. 755, 378, 2,755,
24 2008 1,133, 44, 201, 75. 0. 750. ‘382. 3,137,
25 2009 1,133, 474, 201, 7L, 0. 748, 387, 3,524,
FERATIY i,143. aia. fUL. 67, 9. 7h2. 391. 3,015,
27 20611 1,133, 414, 201, 62, 0. 138, 395, 4,310
28 2012 1,133. 474, 201, 58. g, 733, 399, 4,709,
2% 2013 1,133, 474, 201, BT 0. 729. a03, S,113.
3 oA 1,133, A4, 201, 50, 0. 125, 408. . 5,520,
31 2015 1,133, 474, 201, 45. 0. 121, 412, 5,932,
32 016 1,133. aih, 201, 41. 0. 717, 416. . 6,348,
33 207 1,133, 4714, 20k, 37. 0. 712, 620, 6,760,
34 2008 1,133, 474, 201, 33, . 708, 425. . 7,193.
35 2059 1,133, 474, 208, 29, 0. T, 429, 7,622,
350 202 1,133, 474, 201, 24 0. 700, 433, 8,055,
37 2021 1,133, LY 201, 20. 0. 695. 537 . 8,492,
38 2022 1,133, &74, 201, 16. 0. 691. 441, - 8,934,
319 2023 1,133, : aT4. 1., 12. a. 687, 446, 4,379,
A0 2024 1,133, [ YL 201. 7. 0. 683, 450, 9,824,
AL 2020 1,133, 474, 201 - 3. 0. 679, 454, 10,283,
42 2026 . 1,133, 474, 201. 0. 0. 675, 457. . 10,741
Toral 4), 133, 17,336, 7,435, 4,621, 0. 29,392, 10,741.
AL tinriculation Coendition:
1. Local burden of the construction cost (local currency) carerrnss 20%
2. Gouvernment subsidy of the construction cost L L....... 25%

3. buan condition
(Interest) (Grace Period) (Repayment Period)

- Foreign curréncy L3 10 years © 30 years
~ Local currency 147 I year 10 years

B. Financial Indicntnré:

1. Cumalated deflcit years ..o i iisi e ieirrorarinnrnannns 14 years

Z, Brenk-even POINL v uuueotetiiartetoarnenoraneearnrnrnnnraneesn 1999 - 2000
3. Finaneial Internal Rate of Retourn (FIRR) ... viienrevrnonnss 7.6%

B WAEEE CIATEC ot ettt e e e 7.0 B/m3
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‘Table 8-2-7 ~ Statement of Income and Expenditure

Project: Khum Han (12)

{Ualt; 000 Baht)

Expenditure :

Income Business Expenses Repayment Interest
from Operatlon Deprecia- The Sum
Water and tion Floatling Profic of Profit
Supply Maintenance Reserve Loan Debt Total and Loss  and Lase
Year (1) (2} {3 (4) (5) {6) (N {8)
1 1985 0. 0. 0. 0. 0. 0. ¢, 0.
2 1986 Q. . 0. 0. 4. 0. 4. -4, 4.
3 1987 0. 0, 0. 21. 0. 1. ~Z1. -26.
"4 1988 ¢, 0. 0. 174, 0. 174. -174. -200.
5 1989 281. 255, 0. 340, 0. 595. ~-314, -~514.
© 61990 589. 313, 180. 350. 0. 843. ~254, -768.
71991 623, 320. . 130. 323. 0. B22. -199. -967.
8 1992 658, 326. 180. 296, 0. 802, | -l44. -1,116.
9 1993 693, 333, 180. 269. 0, 182. -89, -1,199.
10 1994 F28. 340. 180, 242, 0. 761, -33. -1,232,
11 1995 763, 346. 180. ¢ 215, 0. 741, 22, -1,211.
12 1996 809. 355. 180. 187. 0. 122, ‘87. ~-1,124,
13 1997 854. 364, 180. ° 157. 0. 700. 154, -969.
14 1998 900. 372, ¢ 180. 127, 0. 679. 221. -748.
15 19%9 946. 381. 180, 104. 0. 665. 282. -~h67.
16 2000 992, 390, 180. a7. 0. 666. 326. -141.
17 2001 992, 390. 180. 93, 0. 662. 330, 189.
18 2002 992. 390, 180. 89. 0. 659. 333. 522,
19 2003 992, 350. 180. 86. 0. 655. 337. 859.
20 2004 ‘992, 390, 180. 82. 0. 651. 341. 1,200,
2% . 2005 - 992, 390. 180. 78. 0. 647. 345. 1,545,
22 2006 992. 390. 180. 74, 0. 644, 348. 1,893.
23 2007 992, 1390, 180. jo. 0. 640. 352. 2,240,
24 2008 992, 390, 180. 67. 0. 636. 356. 2,602,
25°. 2009 1992, 390, 180. 63. 0. 632, 360. 2,961,
26 2010 992, 390. 180, 59. 0. 629, 363. 3,325,
27 2011 992. 390. 180. 55. 0. 625. 367. 3,092,
28 2012 992, 390, 180. 52. 0. 621. 371. 4,063.
29 2013 992, .390. 180. ag. 0. 617. 375. 4,438,
30 2014 992, © 390, 180, h4, 0. 613. 379. " 4,Bl6.
31 -2015 992, 390. 180. 40. 0. 610, 38z, 5,199,
32 2016 992. 390.. 180, 37. 0. 606, 386. 5,585.
33 2017 992. 390. 180. 33. 0. 602. 390. 5,974,
34 2018 992. 390, 180, 9. 0. 598. 394. 6,368,
35 2019 992, 390. 180. .25, 0. 595, 397. 6,765.
36 2020 992, 390, 180. 22. 0. 501. 40L. 7,166,
37 0N 992, 390. 180, 18. 0. 587. 405, 71,51,
38 2022 992, : 390. (180, 14. a, 583. 409. 7,980.
39 2023 992. 390. 180, 10. 0. 580. 412, 8,392,
40 2024 992. 390. 180, 7. 0. 576. 416. 8,808,
41 2025 992, - 390. 180. 3. 0. 572, 420, 9,228.
42 2026 992, 390. 180. 0. 0. 569. 423, 9,651.
Total =~ 34,629. 14,223, 6,651, 4,105, 0. 24,979, 9,651,

A, Calculation Condition:

1. Local burden of the construction cost {local currency)  ......... 20%
2. Government subsidy ef the construction cost ...l 25%
3. Loan condition
: o (interest) (Grace Period) (Repayment Perled)
- Foreign currency 4% 10 years 30 years
~ Local currency 14% 1 year 10 years
8. Financial Indicators:

1. Comulatéd defledl Years .uveuisurarionsamaarnisiianreniannas 15 years
2. Break-oven Polit c..iviiiiiiaaanin s riisatiatasaniasiannn 2000 -~ 2001
3. Financlal Internal Rate of Return (FIRR} .....vevevsnenannns 7.3%
LT Y S S 1 2 6.0 B/m3
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Table 8-2-8 ~ Statement of Income and Expenditure

Project: Kusuman (13%)

(Unic: 000 Baht)

~131-

: . . Expenditure
Income * Business Expenses Repayment Interest )
from Operation Deprecla- ' . . The Sum
Water and “tion ' Floating : Profit = of Profit
Supply HMaintenance Reserve " Loan - PDebt Total and Loss and Loss
Year (1) (2) - (3) (4) (5) (6) (7) {8)
1 1985 0. 0 0. 0. 0. 0. -0 1
2z 1986 0. 0. 0. R 0. 6. L =6, =6.
3 1987 -0, 0. 0. 31. a. 31. ~-31. ~36.
4 1988 0. o, 0. 227. 0. 227. -227. -263.
5 1989 424, 303, . a. ELER 0, 746. =322, w586,
6 1990 872, 403. 236. 461, R 1,100, . -228.. -813.
7 1991 -+ 903, T410, 236, 4217, 0. 1,073, C-rIe. ~983.
8. 1992 934, . a416, 236. 393. 0. 1,045, =111, =1,094.
91993 964, T 423, 236. 358, Q. 1,017, -53. ~1,147.
10 19%4 995, 430, . 236. 324, 0. 990: 5. -1,142.
11 1995 " 1,026, 437, . 236, 289. 0. 9612, 63. ~1,079.
12, 1996 1,063, 445, 236. 254, 0. 935. 128, ~951.
13 1997 1,100. 453, 236, 214, 0. 904. 197. ~754.,
14 1998 1,138, . 4b2, 236. 176, 0. B74, 264. =490,
15 199% 1,175, : 470, 236. . 146, 0. 852. 323. 167
i6 2000 1,212, 478, 236. 136. o 850. 362, 195.
17 2001 1,212, 478, 236, 131, 0. 845, 368. . 563.
18 2002 1,212 ’ 478, 236. 125, 0. BAO, 373. 935.
12 2003 - 1,212, 478. 236. 120, 0. B34, 378, 1,314,
20 2004 1,212, 478. 236. 115. 0. 829, 383. 1,697.
21 2005 1,212, 478. 236. . 110, a. B24. 189. 2,086.
22 2006 1,212, 478, 236. 104, 18 818. 394. 2,480,
23 2007 1,212. 478. 236. 99. 0. 813. 399, 2,879.
24 2008 1,212 478. 236. 94, 0. 808, 405. 3,284,
25 2009 1,212, 478. 236. 88. [tH BO3. 530, 3,693
26 2000 1,212, 478. - 236. g3. 0. 7917. 415. 4,108,
27. 2011 1,212, 478, 236, 78. .0 792, 420. 4,529,
28 2012 1;212. 478, 236. 73. 0. 787 426, 4,934,
29 2013 1,212 478, 236. 67. 0. 782, 431. . 5,385,
30 2014 1,212, 4578, 236. 62, 0. - 176, 436, © 5,822,
31 2015 1,212, 478, 236. 57. 0. 771, 441, 6,2063.
32 2016 1,212, 478. 236, 51. 0. 766. 447, 6,710,
33 2017 1,212, 478. 236. 46, 0. 160, 452, 7,162,
34 2018 1,212, 478. 236. 41, 0. 755. 457, 1,019,
35 2019 1,212, 478, 236. 36. 0. 750, 463. 8,082,
36 - 2020 1,212, 478. 236. 30. 0. 745. 468, 8,550,
37 2021 1,212, 478. 36, 25. 0. 139, 473, 9,023,
38 2022 1,212, 578, 236. 20. 0. 134, 478. (9,501,
39 2023 1,212, 478, 236. 15. 0. 729. " hB4, 9,985.
50 2024 1,212, 478, 236, ’ 9. 0. 24, 489. 10,474,
41 2025 1,212, 478, 236. 4, 0. 118. 494, 10,968.
&2 2026 1,212, 478, 236. 0., 0. 714, 498, "11,466.
Total 43,330, 17,561, 8,736, 5,567, 0. 31,864, 11,466,
A. Calculation Condition:
1. Local burden of the construction cost (local curremcy) - ...... ea 204
2. Government subsidy of the construction cost L aaraaeass 25%
3. Loan condition
. {Interest) (Grace Perliod) (Repayment Perlod}
~ Forelgn currency (¥4 10 years 30 years
- Local currency (147 1 year 10 years
B. Fimancial Indicators: .
1. Cumulated deficit years ..ivivvevanravannronyss tessesererave. L4 years
2, Break-even POINL .vvuivenncancarirrartnsrnoarsacraaransninen 1999 - 2000
3. Financial Intermal Rate of Return (FIRR) ....vieisvairenain e TOA
L g T ) o 6.0 B/m?



" Table 8-2-9  Statement of Income and Expenditure
“Project: Phon Charoen (17)
' : ' (Unit; 000 Baht)

3. Loan condition
; (Interest) {Grace Perjod) (Repayment Period)

'~ Forelgn currency ¥4 10 years 30 years
- Local currency 14% 1 year 10 years

B. Finaneial Indicators:

1. Cumulated defilclt years .vivevvruesnsannss Feresar e e 14 yeérs

2, Break-even polnt ,,...c0vraanan rsama s arsssssrataansessan 1999 -~ 2000
3. Financial Internal Rate of Return (FIRR)Y ...vvevsnanss e 7.3%

A, WALET CHATER . nuee e iee s itae e are v ecaaamae st sranren 7.0 B/m3
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: Expenditure
Income Butiness Expenses " Repayment Interest .
from Operation Deprecla- . The Sum
- Water- and tion Floatling - Profit of Profit
Supply Maintenance Reserve Loan Debt Total ‘and Loss .and Loss
Year - 2) (3) (4) (5) {6) n (8)

1 1985 0. G, 0. 0. 0. 0. 0. 0.
2 1986 0. 0. 0. 11. 0. 11. ~11. ~11.
3 1987 0.. 0. 0 57. 0. 57. —~57. -68.
© 4 1988 0. 0. 0. 479, 0. 479. ~479. -547.
5 198% 898. 553, 0. 925. 0. 1,477. -~580. T-1,121.
6 19%0 1,842, 852. 467, 936, 0. 2,255, -413. ~1,540.
71971 1,897, ~ ~ 869. 467, B65. 0. 2,201, ~304. -1,844.
8 1992 1,951, . "BB6. 467, To194. 0. 2,147, -196. ~2,040.
9 1993 2,006. © 904, 467, 723. 0. 2,093, -88. ~2,127,
10 1994 - 2,060. 921. 467, . 652, 0. 2,039, 21. -2,1006.
11 1995 2,115, 938. 467, 581. 0. 1,986, 129. -1,977.
121996 . 2,178. - 958, 467, . 507. 0. 1,932, 246, -1,731.
13 1997 2,240, - 978, 46T, 426, 0. 1,870, 370. -1,362.
14 1998 2,303, - 998, 467, 347. 0. 1,512, 491. ~870.
15 : 1999 2,365, 1,017, 467, 286. 0. 1,770, 5%5. -275.
16 2000 2,428, 1,037, 467. 267. 0. 1,771, 657. 382
17 2001 2,428, 1,037, [N 257, 0. 1,761, 667. 1,049,
18 2002 2,428. - 1,037, 467, 247 0. 1,750, 678. 1,727,
1% 2003 2,428, 1,037, 467, 236. 0. 1,740, . 688, 2,415,
20 - 2004 2,428, 1,037, 467, 226. 0. 1,730, 098, 3,113,
o210 2005 2,428, 1,037, 467, 215. 0. 1,719. 709. 3,822,
22 2006 . 2,428, 1,037, 467, 205, 0. 1,709. 119. 4,541,
23 2007 2,428, 1,037, 467, 195. -0, 1,698. 1306, 5,271,
24 2008 2,428, 1,037. 467, . 184, 0. 1,688. 740, 6,011,
25 2009 2,428, 1,037, 467. 174. 0. 1,678, 750, 6,761.
‘26 . 2010 2,428, 1,037 467. 164. 0. ‘1,667, 761, 7,522,
27 2011 2,428, 1,037. 46T, 153. 0. 1,657. 771. 8,293,
28 2012 2,428, 1,037, 467, 143, 0. 1,647, 781, 9,074.
29 2013 2,428, . 1,037, 467, 132, 0. 1,636. 192, 9,866.
30 2014 2,428, 1,037, 467. 12z. 0. 1,626. - BOD2. 10,668,
- 31 2015 2,428. 1,037, 467. 112, 0. 1,615, 813, 11,481.
32 2016 2,428, 1,037. -~ 467, 101. 0. 1,605. 823, 12,304,
33 017 2,428, 1,037, 467. 91, 0. ° 1,595. 833. 13,137,
34 2018 2,428, 1,037, 467. 80. 0. 1,584. 844, 13,981.
35 2019 2,428, ©1,037, 467. 10, 0. 1,574, 854, 14,835,
36° 2020 2,428, 1,037. 467. 60. 0 1,563. 864. 15,699,
37 2021 2,428, 1,037, 467. 49, 0 1,553. B75. 16,574.
38 2022 2,428, 1,037, 467. 39. 0. 1,543, 885. - 17,459,
39 2023 2,428, 1,037, 467, 29. 0. 1,532, 896. 18,355.
40 2024 2,428, 1,037, 467, 18. 0 1,522, 906, 19,261,
41 2025 2,428, 1,037. 467, 8. 0 1,512. 916, 20,178.
42 2026 2,428, 1,037, 467. 0. 1] 1,504, 924, 21,102,
43 2027 2,428, 1,037, 467, 0. 0 1,504, 924, 27,026,

Total 89,838, . 38,914, 17,732,  11,1e6. 0 67,812, 22,026.

A. Calculation Condition:
1. Local burden of the construction cost (local currency) = .. .viues. 20%
2, Government aubaidy of the censtruction cost L ..... .. 257



Table 8-2-10  Statement of Income and_Expénditure

Project: Nong Song Hong (18)

(Unit: 000 Baht)
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Expenditure
Income Business Expenses . Repayment Interest
from = Opecation = Deprecia- : T The Sum’
Hater and tion Floating . Profit of Profit .
Supply Maintenance Reserve | Loan ebt Total and Loss - and Loss
Year (€9 1N (2) (3) (4) (5) (6) N (8
1 1985 a. 0. o, 0, . 0. (0. 0. 0.
Z 1986 0. 0. 0, 10. 0. 10, -10. . =10,
31987 0. 0. 0. 67, 0. 67. ~67. -17.
4 1988 0. I 0. 448, 0. 448. =448, =525,
5 1989 628. 335. o 827. 0 1,161, =534, ~1,059.
6 1990 1,289. 443, 433, " 830. 0. 1,706. T=417, =1,476.,
11991 1,327. 449, 433, 766. 0. 1,648, ~321. -1,797.
8 1992 1,365. . 455, 433, 701, 0. 1,590, =225, -2,022.
9 1993 1,403, 462, 433, 637. 0. 1,531, ~128, -2,150.
10 1994 1,441, - 468, 433, 572. 0.’ 1,473, -32. ~2,182.
11 1995 1,479. alh. 413, . 508, 0. 1,415. 65. =2,117.
12 1996 1,523. . 481. 433, 41, 0.. -1,355. 168. ~1,949,
13 1997 1,567. 458, 433, 368. 0. 1,289, 278, -1,671.
14 1998 1,611, 496, 433, . 298. 0. 1,226, 385. 1,286,
15 1999 1,655. 503! 433, 245, 0. 1,1380.. 474, . - -812,
16 2000 1,698. 510. 433, 229, 0. 1,172, 526. ©w286.
17 2001 1,698, 510, 433, 220. 0. 1,163, 535. 250,
(18 2002 1,698, 510, 433, 212, 0. 1,154, 564, 794,
19 2003 1.698. 510, 4£33. 203, 0. 1,145. 553, 1,347,
20 2004 1,698. 510. 433, 194, 0. 1,136. 562. 1,909,
21- 2005 1,698. 510. 433, 185, 0. 1,128, 571, 2,480,
22 2006 1,698. 510. 433, 176. 0. 1,119, 580, - 3,059,
23 2007 1,698. 510. 433, 1a67. 0. 1,110. 589, 3,648,
24 2008 1,698, 510, 433, 158. 0. 1,101. 598. 4,246,
25 2009 1,698, 510, 433, 149. a, 1,092, 606. #,852.
26 2010 1,698, 510. 433, 140, 0. 1,083. 615. 5,467,
27 2011 1,698. 510, 433, 131, 0. 3,074, 624, 6,092,
28 2012 1,693, 510, 433, 122, 0. 1,065. 633, 6,725,
29 203 " 1,698, 510. 433, 114. 0. 1,056, 642.. 7,367,
30 2014 1,698, 510. 433, 105. 0. 1,047, 65%.° 8,018,
31 2015 1,698, 510. 433, 96. 0. 1,038. B60. 8,678,
32 2016 1,698, 510, 433, B7. 0. 1,030, 669. 9,347,
33 2017 1,698. 510. 433, 18. 0. 1,021. 678. 10,025,
34 2018 1,698. 510. 433, 69. 0. 1,012, © 687, 16,711,
35 2019 1,698, 510, 433. 60. 0. 1,003, 696. 11,4072,
36 2020 1,698. 510. 433, 51. 0. 9%4. 104, 12,111,
37 2021 1,698, : 510. 433, 42. 0. 985. S-713. 12,825,
38 2022 1,698, 510. 433, 33. Q. 976, 122, 13,547,
39 2023 1,698. 510. 433, 24, 0. 967. 731, 14,278.
40 2024 1,698. 510, 433, 16. o. 958. 140, 15,018.
a1 2025 1,696, 510. 433, 7. 0. 949, 749, . 15,767,
42 2026 1,698. 510, 0. . 0. 510. 1,189, 16,956,
Total 61,145, 18,819, 15,583, 9,787. 0. 44,189, 16,956,
A. Calculation Condition:
I. Local burden of the construction cost (local curreney) [P 20%
Z. Government subsldy of the construction cost C e derasanea 5%
3. Loan condftion (Interest) (Grace Terfod) (Repayment Period}
- Forefpgn currency ¥4 10 years - 30 years
- Local currency 14% 1 year 10 years
B. Flrancial ladicators: .
1. Cumulated deficibt years ...vevveiinsoivrarasnnarasarnrnnnas 15 years -
2. Break-even polnh .i.uii.iiiiienieranrarinrrtnnscasairarrnraes 2000, - 2001
3. Financial Intermal Rate of Return (FIRR) ........c.civinenes 6.52
L 1 et 1Y o I 6.0 B/m?



Table 8-2-11

. Water charge

Statement of Income and Expenditure
Project: Huai Kha Yung (20)
(Unit: 000 Baht)
) Expenditure )
Income Business Expenses Repayment Interest
from Operation Deprecia- . The Sum
Water and tion Fleating Profit of Profit
. Supply Maintenance Reserve Loan Debt Total and lLoss and Loss
Year - 1) (2) &) (4) (5) (6) (1 (8)
1 1985, 0 G. 0. 0. 0. 0. 0. 0.
2 1986 0. 0. 0. 6. 0. 6, -6, -6,
3 1987 0. 0. 0. 33. 0. 33. =33, -39.
4 .1988 0. 0. 0 236. 0. 236. -236. -275.
5 1989 423, 315. .0 470. 0. 785. -362. ~637,
6 1990 . 874, 26, 250 499, 0. 1,176, - =302, -938.
7 1991 911. &35, 250 461. 0. 1,146, -236. -1,174.
3 1992 948, A, 250 423, 0. 1,117. ~3170 -1,344.
9 1993 984. 454, 250 385, 0. 1,088. ~104, -1, 448,
10 1994 1,021, 463 . 250, 346, 0. 1,059. -38. ~-1,486.
11 1995 . 1,058. 472, 250, 308. 0. 1,030. 28. -1,459.
12 1996 1,104, 483, 250, 269. a. 1,002, 102. -1,357.
13 1997 1,151. T494, ’ 250, 226, 0. 971. 180. ~1,177.
14 1998 1,157, 506. 250, 184, 0, 940. 257. ~920.
15 1999 - 1,243, 517. 250. 151, 0. 919. 325. . -595.
16 = 2000 1,290. 529. 250 139. 0. 918. 372, -224.
17 2001 1,290, 529. 250 134. 0. 913. 377, 153.
18, 2002 1,290, 52¢9. 250. 128. 0. 907. 382, 536,
19 2003 1,290, 529. 250. 123. 0. 902. 388. 924.
20 2004 1,290, . 529, . 250, 117, 0. 897. 393. 1,317.
. 21 2005 1,290, 529. 230. 112, G. 891, 399, 1,716.
22 2006 1,290. 529, 250, 107. 0. 886. 404, 2,120.
23 2007 1,290, 529. 250. 101. 0. 880. 409. 2,519,
24 2008 1,290. 529, 250. 6. 0. 875 415. 2,944,
25 2009 1,290, 529, . 250, 90, 0. 870 420. 3,364,
26 2010 1,290, 529, 250. BS5. 0. 864 426. 3,790,
27 2011 1,290, 529, 250, 80. 0. 859. 431, 4,221,
28 2012 1,290, 529. 250. T4, 0. 853. 436. 4,657
29 2013 1,290, 529.° 250. 69. 0. B48. 442, 5,09%.
30 2014 1,290. 529. 250. 63. 0. 843. ha?. 5,546.
3L 2005 1,290, 529. 250, 58. 0. B37. 453, 5,999,
32 ° 2016 1,790. 529. 250. 53. 0. 832, 458, 6,457.
33 2017 1,290, 529. 250. 47. 0. 826. 463, 6,920
34" 2018 1,290 529. 250, 42, 0. 821, 469 7,389,
35 2019 1,290. 529. 250. 36. 0, 816. 474, 7,863,
36 2020 1,290. - 529, 250, 31. 0. 810. 480. 8,343,
37 2021 1,290, 529. 250. 26. 0. 805, 485. 8,828,
38 2022 1,290, 529; 250, 20. 0. 799. 490, 9,318,
39 - 2023 1,290, 529. 250. 15. 0. 794, 496, 9,814,
40 2024 1,290, 529. 250, 9. 0. 789, 501, 10,315,
51 2025 1,290, 529. 250. 4. 0. 783, 507. 10,821,
42 2026 1,290. 529.. 250, 0. 0. 779. 511. 11,332,
Total 45,737, 19,286. 9,264, 5,855. 0. 34,405, 11,332,
A. Caleculation Condition: Lo ;
1. Local burden of the constructfon cost {local curremcy) = ..vevuenn 207
2, Government subsidy of the constructlion cost ., eeeeees 257
3. Loan con@ition. ) {Interest) {Grace Perlod) {Repayment Period}
- Foreign currency 47 10 years 30 years
- Local currency © 147 I year 10 years
B. Financial Indleators:
1. Cumulated deflcit YEATS +vvvvrrrrnennsarennioaraserasassssss 15 years
2. Break-even polut ... ... vieiinear. eeeeesaenna eerrresiaenns 2000 - 2001
3. Financial Internal Rate of Return {FIRR) ...... eeeeissiines 7.0Z
4. Water charge ....... R 8.0 B/m?



8.3. Socio~Economic Analysis
8.3,1. Project Economic Benefit and Cost
(1} Economic Benefits

From the national socio-economic pbint of view, varioﬁs kinds
of directly and or indirectly associated benefits would be created
from tﬁe project. These benefits could be considered an additional
value, to be generéted through implemehtation of -the projéct_wﬁrks.
Among these benefits, the direct benefit in monetary terms of the
water supply can be estimated on the basis of the cash expenditures
for such equipment as jafs, bicjcle-drawn cart, and étc.;:énd the -
séving of labor hours spent on bringing-water for. the beneficiaries
betﬁeen without and with projéct;' Result of the cost estimate of
without and with the project, these figures per cubic meter afe
13.47 and B0.28 respectively. (Refer'to_the Table F-4-1 in Appendix
£.) . .

(2) Economic Costs

The capital cost consist of foreign and local components, and
the latter component is re-evaluated into the economic cost to
warrant comﬁarisdn with the economic benefit of the project. For
the estimation of the project economic cést, tﬁe domestic cost of
construction materials to be purchased-in'Thailané-and the cost of
common labor, are evaluaﬁed with the conversion factors.  Similar
evaluation has also been made with respect to the 0 & M cost. The

conversion factors employed are those determined by the World Bank.
{(3) Economic Internal Rate of Return

Based on comparison between the ﬁroject économié-cqst'and
benefits, Hconomic Rate 0f Return totals from 6;8 to 12,9 percent by
the NSDs. For fhe'projeCt.is one of the soceilal prbject_that aims to
enhance the living standard of beneficiaries, the above figures are

considered reasonable in spite of low level,
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 NSD

Code No. ~N5D Name FEconomic Rate of Return

(%)

5 Kham Sakse Sang 6.9
6 Nong Bua Lai 9.4
7 Huai Thalaeng 8.7
8 Nong Ki 13,4
10 Huai Rat 8.4
12 Khun Han 10.3
13 Kusuman 9.9
17 Phon Charoen 8.6
18 Nong -Song Hong 9.7
20 Huai Kha Yuang 6.8

Socio-Economic Impacts

8.3.2.

Besides the direct benefits in monetary terms mentioned above,

the project will realize both the indirect and associated benefits

and will exert various influences on the backward sanitary district

societies.

From the socio-economic stand point, the following

benefits will be considered:

(1) Benefit at the Project Area Level

The project will liberate the beneficiaries especially
women and children from the cruel daily chore of bringing
water through the establishment of a stable water supply.

Through supplying safe water, the project will enable the
beneficiaries to prevent the spread of water borne
diseases. Moreover, this will improve the public health
in the Sanitary Districts.

With the project, the provided hydrant will be more
conveniently utilized for fire fighting, Provision of
hydrants will certainly save many lives and house
belongings.

{2) Benefit at the National Level

The pfoject will improve the people's living standard
by providing a safe and reliable water supply. Namely,
the project is not only for promoting rural public welfare

‘but also al]ev1at1ng the dlsparlty in the living standards

between the tegions,
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CHAPTER IX., CONCLUSTION AND RECOMMENDATIONS

9.1. Conclusion

The prdpbséd waterworks plans of the respective Sanitary
districts, in which #he facilities consist of intake works, water
transmission pipeline, water tfeaﬁmént plants and distribution
works, are technically sound. The operation and maintenance of the
facilities will also be technically facile and economically

feasible.

The proposed water charge of 5.0 to 8.0 Baht per cu.m is
thecretically acceptable and within the paying ability of the
consumers concerned, if the proposed loan rates on the investment
capital are four percent for foreign exchange components and 14
percent for local currency components, and if about 25 percent of

the total investment cost could be subsidized by the Governument.

When the above mentioned conditions and/or requirements could
be realized amicably, the 6.0 to 8.0 percent FIRR (financial
internal rate of return) is a standard level for the project in the
water supplj secfor, and as such the project is primarily judged
feasible. Moreover, critically important is the magnitude and
diménsion of the intangible benefit to be expected from the project,
such as release from the sorrow of diseases and death as well as

from the drudgery of déily water fetching.

NSD Water Charge
Code No. NSD Name Proposed (1985 price)
(B/m)

5 Kham Sakae Sang 8

6 Nong Bua Lai 7

7 Huai Thalaeng 7

8 .Nong Ki : 5

10 Huai Rat 7

12 Khun Han 6

13 Kusuman 6

17 Phon Charoen 7

18 Nong Song Hong 6

20 ‘Huai Kha Yung 8
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9,2. Recomwendations
(1) Technical'AspeCts

(a) Topographic surveys and geological investigations shall be
undertaken prior to and/or during the detailed design

stage.

(b) The allocation of stored water in respect to water
consumption and the constructibn_methcd to be used in
heightening the dam'top shall be discussed between project

agencies and managing authorities concerned..

(c) Raw water sampllng and testing for the proposed water
sources shall be carried out contlnuously b) the executlng

'agency, until commencement of the project

(ﬂ) The whole distribution networks as well as Sérvicé'pibes
shall be planned in the entire subject area in due period
so that beneficiaries can enjoy a sufflc;ent supply of the
treated water and the service rate could be promoted up Lo

the target level,

(¢} This feasibility report was prepared as a model study to
be applicable to the establishment.of é.developméﬁt:plan'
for any sanitary district watérwork-projéct. .Therefore;
effective utilization of the:reports shall be made fof

preparation of feasibility repdrts for similar project.

{2} Tinancial and Tnstitutional Aspects
(a) Project implementation agencies and leading'égencies of
the central government shall consider and establish the

policies of the financial supports by government subsidies

and loaning arrangements.

~138--



(b)

(c)

The agencies of project executions shall discuss and
confirm consumers' requirements, and have their conseusus
on the water sﬁpply, operation/maintenance, capital cost
arrangement, water tariff, construction of service pipes,

and so forth.

Leading agencies of the central government shall prepare
training programmes for O & M staffs to be assigned to do
operation and maintenance works, including field repairing

practices of the waterwork systems.
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