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. Following eduipmenté will be purchased for the program:

- Leak detector
- - Blectric SOQnd detector, and

- ‘pipe locator. '

A leakage control program gé:desb:ibed in Appendix 11 is proposed for

implementation. -

12.3  Expansion Works

12.3.1 General
Thé7propo$9d'majdr facilities‘for the Stage 1 Expansion Works are summa-
rized in this section. 'ihe planned water supply system for 2000 is shown

in the general plan of Fig412.3 and schematically outlined in Fig-12.4.

The projected year 2000's water demand_of 10,900 cu m/@ will be satisfied by

production of the'foliowing treatment pléht and deep-wells: .-

- Phophraya Tféatment Plant - : 4,800 cu w/d
Dab Fafhun Deep Well f‘. : 2,000 cu w/d N
Kannasut Deep Well_No;l ' 2,1QQ_CU n/d’
Proposéd (Kannasht} Deep Well No.2 2;1001c& a/d

Total 11,000 cu m/d

12.3.2 . Outline of Proposed Water .Supply Facilities

The major facilities proposed for the Stage I are tabulated in Table-12.2,
and the details are to be referred to Appendix 8.

1)  Proposed Deep.Well_(Kannasut) No.2

The proposed deep well for the Stage I project is’ developed about 1 km

apart from the Kannasut Deep Well No.l which was constructed as a part of
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the rehabllltatlon and modlflcatxon works Thé lacation of thé well has
been selected, con51der1ng the preventlon of lnterference of the two wells

and convenience of operation and maintenance.

A clear water transmission pipeline with 200 mm diameter of 1,000 m length
will be installed from the proposed deep well to .the Kannasut Deep Well

No.l and a flow meter will be equipped.

Layout of the proposed deep well and pipeline which will be connected to

Kannasut Deep Well No.l, is shown in the f@regoinq Fig-12.1. '
Table-12.2 EXPANSION WORKS

1. Deep Well _ _
1) Well construction 1 well Q 2,100 cu m/d, 150 m

| ‘depth _ _
2) Well_pump:equipment ‘ 1 unit 0 1.5 cu m/min x H 35 m

3) Land acquisition _ 400 sg m

2. Clear Water Transmission Pipeline

1) Dia. 200 mm 1,000 m

3, Distribution Facilities _
1) Distribution pump Tl '-pﬁmp 0 2.lICﬁ:mein x_ﬁ 35 m
. at_Kannééut well.No}l
2) Distribution pipelines | | |
Dia. 200 mm 4,150  m
Dia. 150 mm 12,100
bia, 100 ﬁm 16,950' m
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2} Distribdtion Pipelines

The dlstrlbuLlon system in the proposed Stage I Expan31on Works lncludes
1nstallatlon ‘of about 33 km distribution mains in total, as shown in Fig-
12,5.

Based on the computer-aided distribution network analysis, distribution

. pipelines are sized to serve the peak hour flows with sufficient service
_pressures. . ' '

.Service connections will_bé'inStalled by the Waterworks personnel as a part

of routine task, when new applications are filed. More than 1,000 connec-

tiong are plénned to be installed by 2000.

S12.4 Operation and Management Plan

To secure supbly of sufficient amount of safe waler to customers, the
following procedures should be regarded by the Suphanburi Waterworks
:Office and the treatment plant/distribution pump station.

- TPreatment Plant/Distribution Pump Station

(1) Tb gauge and control water flow in the system for required

volﬁme of water to meet the demand,

 (2)_;To conitrol water gquality by dosing chemicals correctly after

iar test results,
'(ﬁ) To maintain the plant and pump station in orderly conditions,
-  ﬁé£e£wo?ks Office
f45"To"ccntrol the wﬁole éupoly system by collecting information

from the operation room of treatment plant and pump station

regularly and giving 1nstructlon 1mmedlately, and
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(5} To organize the leakage survey team in the Wwaterworks for

reducing water leakage,

(6) - To economize the operation cost by coordinating the produc-
tion-of-treatment plant and deep wells and the distribution

‘therefrom.

In realizing the above mentioned matters and to prepare for the increasing
water demand, the number of personnellshall be increased, as'shown in
Table-12.3.; The effect on the operétion and maintenance cost is estimated

in Chapter 13.

Related to the above (6), the water productlon cost per cubic meter of the
Lreatment plant is about 30 % higher than that of Lhe deep well. ThlS
should be taken. into con51deratlon in future operatlon of the system,

espe01ally when prlorlty is to be given elther 'of the two sources.
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. Pable-12,3  STAFF REQUIREMENT FOR SUPHANBURI WATERWORKS

Description Grade 1986 1990 1995 . 2000
1) Manager 8 13 1 1 1
2) Water Production Section o o
- chief 7 1 1 1 1
- Méchaﬁic 5 0 o 1 1
- Production Staff 4" 8 8 10 10
- Janitor 3 .0 0 1 1
~ Eléctr_i‘cian 3 -'O: _ 0. 1 1
4) Ser”v'ice's.ection‘ ' |
~ Chief | 7 1 1 1 1
- Technician 6 0 0 1 1
~ Servicing Staff 5 6 6 g 8
~ Skilled Labor 6 0 0. i 1
- Driver 3 0 0 1 1
5) Administration Section
- Chief | 7 1 1 1 1
- Clerk . 6 1 1 2 2
- Firance & A/C 6 5 5 7 7
~'St;o_raqe Keéper 4 i 1 .2 2.
- Bill Collector 5. 3 3 P 4
-~ Meter Reader 4 2 tzf_ "3 '3
~ Security Staff 4 2 2 2 2
TOTAL 3z 32 4 a8
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CHAPTER 13 PROJECT TMPTEMENTATION AND COST FSTIMATES

In this chapter, availability of labor, material, equipment and machinery

necessikated for construction is studied.

Related to it, the procurement procedures of PWA is reviewed and the prin-

cipal matters of financing the project is discussed.

Following the above,.the impiementation schedule is proposed and the cost

aestimation is presented,

13.1 Labor, Material, Equipment and Machinery
12.1.2 Labor

A good number of gualified workers can be mobilized in the project area,
enough to meet the civil and architectural needs for the implementation of
the project, The mobilization may be facilitated by the climate of the

labor market of the project area where supply generally exceeds demand.
The gqualification of levels of skill in varicus trades has not been insti-
tutionalized and each laborer differs in skill. General contractors are
trying to maintain the level of workmanship, by employing skilled workers

on a permanent basis and/or sub-contracting the part of work to contractors

which are specialized in particular fields,
13.1,2 Materials
1) Standards of Construction Materials

The following two standards are adopted and practiced by PWA:

General Construction Standard

Pipe and Fitting Standard

The pipe and fitting standards have been bdsed mainly on the standards of

the ABmerican Water Works Association (AWWA), Regarding matters unspecified
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therein and/or un-specified details, PWA makes its own specifications.

On the part of manufacturers, materlals based on, th91r own standards, as
well as on AwWWa, JWWA, B.S, (Brltlsh Standards) and DIN (German Standards)=

have been prepared and supplied to PWA,’

2) Construction Materials

Materials used in construction by waterworks afe,rohghly-divided_into a)
general construction materials and b) waterworks related construction mate-

rials.

a)  General Construction Materials.

Natural products like natural gravel, sand, clay and timber: are
available in the area, although crush/sieved stone is gradually

taking the place of natural gravel'for'COncrete aggregate.

Such 1ocal products as steel bars, cement, brlcks, concrete
precast products, ready mixed concrete, window sashes, doors and

furniture are ea311y avallable.
aAs for scaffoldlng and staglng, bteel materlals have taken the
place of;wooden ones &ince the beqlnnlng Qf 1980s. Staglng of

bamboo and wooden plates is still popular in the'country81de;

Wooden forms are'popular in the congtruction field.

b}  Waterworks Related Construction Materials

Machines specifically used in water tréatmént, Yike chemicals

dosing pumps, chlorinator and othérs are mostly imported.

Asbestos cement plpes up- to 600, mm 1n dlametﬂr are aVallable.
' Cast 1ron valves and pipe flttlngs are ‘made by a few

local factories: One of the largest is capable of making
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1,500 mm gized valwves,

A few makers are manufacturing service meters by importing major

components and assembling them in domestically made casings.

Two to three firms are producing alum, and PWA is now being
. supplied by a national enterprise.. Chlorine gas is produced by
an unknown number of companies which have sufficient supply

capacity.

13.1.3 Equipment and Machinery

Smali construction machinery 1ike concrete'pushéarts;-concrete.ﬁixers?
drainage §uﬁps for civil works, etc., and motors and engines for them have
been manufactdfed locally. Large construction mabhinery for geﬁefal and
 spé¢ia1 uses‘aré:impbrted. Both of the local and foreign made, ‘after-sale

service is taken care by the local agents.

_ LeaSe_Service of construction machinery has been undertaken by about ten
Firms. Almost all kinds of construction machinery can be available on a
rental bhase. Rental conditions are flexible.

-Machinery for géhefal uses are owned by large conttactors and some of them
- ‘have their own fepair workshops and motor pools.

13.2 Procurement and Financing

13.2.1  Procurement Procedures of PWA

i Prdcurement of ‘goads and construction works is generally made'on a contract

bhasis. 'Ekcépt for small scale and urgently necessary goods'or works, PWA

depends on_opeﬁ tendering rather than direct appointment.
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The following eriteria have been set on the ievel of order agencies:

Individual Waterworks : less than 50,000 Baht-

PWA Regional Office ¢ From 50,000 to 500,000 Baht -
PWA Head Qffice : more than 500, 000 Baht

The below‘prodedures ave taken from planning to tendering and awarding

contyacts:

Planning is made by Planning Division of Corporate Planning Depart-
ment. On the basis of the plan, Project.Preparation_Division of .
Engineering Department prepares detail &ésighs and plans of'goods

procurement,

‘Costs of goods procurement and construction works are estimated
jointly by Project Preparation Division and Cost Estimation Division

and tendering is made based on such estimated costs.,

Téndering is managed by two poﬁmittees of PWA. One committee is
responsibie fo;'checking;theICOHSiStency with the.specified éonditions
and opening the proposed tender prices. TenderianCommitteé is
responsible, then, for evaluating the proposed.tenders and;finalizing

thém.

Both committees are formed by the PWA directors and higher ranked
senior staff. After decision making, the contract is officially _

finalized between PWA and the contréctor/supplier,

Generally adopted is open tendering. In case of big projeéts, pre-
gqualification is applied prior to open tenderihg. Téndering'by.the
specified bidders and awarding by direct-appointment is seldom prac”

ticed except special cases,

Announcement of open tenders is made public in Bidding News, weekly
editions of the Thai Constfuction Association publication, Construc— .
tion Business News (monthly publication), other Thai papers, and

English ones in case of international tendering.

When the méthod of announcement is conditionéd with the loan/grant
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agreement, the terms and conditions of the loan will be followed.

The present procedures of procurement .of PWA are well routinized and

applying them to the project will be reasonable and justifiable.

'13.2.2  Project Financing

. Implementation of the projec; assumes that the fund will be made available
- from foreign financial sources such as the OECF Loans. -Therefore, if the

- fund is provided by other types of.leadiﬁg agencies on the terms and
conditions dlfferent from said loans, the schedule may be adjusted so as to

mpet these terms and conditions,

The Stage I Works consist of two .components, the Rehabilitation and Modifi-
cation Works to be undertaken at the early phase of the Stage, and to. be
followed by the Expansion Works which constitute major component of the

" Stage I Works.

The Stage I Works are planned to be financed by the following two kinds of

loans. The First loan which consists of the following components:

al Engineering_service loan for detailed design for the whole

Stage I Works
b} - Project leoan for ﬁhe Reﬂabilitation and Modification Works
CI) En.gi'.nee'ring service loan for the construction supervision
-services for the ahove Rehabilitation and Modification Works
.The_SeCond-lqéh which consis£s of the followings:
.ai .?fojéét_loan for.the construction of Stage I Expansion Works

b Engineering service loan for construction supervision services

. for the above works
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Implementation delineates the time schedule for the above loan procedure,

together with detailed design and chstruétion £o be followed.

The folloﬁing is the sdhedule'cdvéring (1) the Rehabilitation and Modifica-

~tion and {2) Stage I Expansion:

Rehabilitation and Modification Works : July 1988 - June 1989
(1 year) ‘
* Expansion Works : Januaxry 1991 - December 1991

{1 year)

13.3  Implementation Schedule

As the coﬁstrdction_of the water supply syétém:is one of;the'important
public works, it is impeérative that a reliable construction worﬁ:be ensured
within the shortest period practical, In view of £heSe; the construction
works under the éfage 1 should adopt the common construction meﬁhods widely
practiced in Thailand, so that_the Steady construction works are easily

undertaken and the period can be shortened.

The timing of the implementation of Stage T Works_which are'cbmposed of
Rehabilitation and_Mo&ification Works and Expansion Works for Suphanburi

and Phophraya are set as follows:
The timing of executing the rehabilitation/modification is flexible,
although earlier execution is preferable. The works are planned to be:

completed in- 1989 prior to the commencement of the-expansion works,

The expansion works to meet the demand in 2000 aré_scheduled‘to be com-

pleted at end of 1991,

The design period for the rehabilitation/modificaﬁion works is estimated at

about 4 month, judging from the work volume.

As the facilities included in the expansion works are diversified in .

nature, the design period of 15 monthé is planned.

Loan application for the proiect will be made in two steps prééumably.



The first step loan‘is planned to cover the engineering service, design of
* both of the rehabilitaltion/modification and expansion works and supervision

of the former, and the implementation of rehabilitation/modification.

The second‘step_loan'is fqr the implementation of the expansion works,

inclusive of supervision by consultants,

The construction period planned for the féhabilitation/modification works

is estimated on 1 year, including safety margin.
As fgr the ekpansion works, the planned 1 year is rather tight,. when the
involved works are considered. A detailed execution plan will be needed in
the later stége.
The above méntioned cbnditions were taken into account in preparing the
implementation schedule, shown in Fig-13.1.

13.4 Cost Estimates and Disbursement Schedule

13.4.1 Cost Estimates for Rehabilitation and Modification Works

The methods of cost estimation and cost-alleocation of foreign/local curren-—

cy, déscribed in detail in Appendix 9  were applied herewith.

Table-13.1 shows the summary of the estimated cost of rehabilitation and

modification works resulted by the estimation and allocation.
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DESCRIPTION "™~ YEAR 0{o1] 9203

1) Peasibility Study
2} Lean Procedure of:Ekpansion

3) Selection of Consultants

4} b/D of Expansion

{5) D/D of R/M

6) Loan Procedure of Expansion
7) Sélection of Consulﬁaﬁts

8} Qualification of Contractors

9) Tendexr Evaluation

10} Constyxuction
{a) R/M Works _ _
(b) Expansion Works : ‘ o T .l '
" Deep Well & Pump Station | S :
Distribution Facilities. '

NOTE : D/D : Detailed Design .
R/M : Rehabilitation and Modification

FIGURE

13.1

IMPLEMENTATTION SCHEDULE

TAPAN NT'ERNAHONAL' COOPERATION AGENGY.



13 - 2

;Table*13.l . ESTIMATED CosT or REHABILITATION AND MODIFICATION WORKS

(Onit : 1,000 #)

Ttem F/C Lfc Total
L led Amisitien - 20w 2000
?, Phophraya Treatment Plant | 1,551 799 2,350
3. Clear Water Transmission Pipeline 390 260 650

4. ﬁab Féfhuﬁ Deep Well and

Distribution Pump Station - 1,575 525 2,100

'5; .Kannasut Deep Well (No.1) and

Pump Station : © 7,500 2,500 10,000

6. Distribution Pipeline ' 4,800 3,200 8,000
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13.4.2 Cost Estimates for Ex@ansion-wD;ks .

Table-13.2 shows the summary of the estimated cost of expansion works
resulted by the estihation and allocation, and the details are referred to

Appendix 9.

Table-13.2  ESTIMATED COST OF EXPANSION WORKS N
' o (Unit : 1,000 B)

L\ tmesemisttion < me o
2. Kannasut‘Deep_WelL ' : 1,650 - '. -556L:" 2,290
3. Clear Wate; Trqnémiséioﬁ_Pipeline.: 660'.. o 400 .;;000'
4. :ﬁistfibufion;ﬁacilities_  o 10,830 | - 7,170" 3 1#,006_

.1) Distribution Pump ' 150 .50 . 200
2) Pipelines . | ;Q,gsq.'-f  7'129: ....1§;800
O mim o e e s

13.4,3 Cost Estimates for Operation and Maintenance .

Operation and maintenance cost is classified as stated below, the items

are :
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1}~ Personnel Cost
The personnel cost is estimated as follows:

"Organization and staff arrangement will continue to keep the present form,
even if managerial practice and efficiency in functioning may need improve-

“ment in future.

Correspondlng to increased supply of watex resulting from the rehabili-’
.tation/modlflcatlon and ‘expansion works, work wolume of operation/

maintenancefserv1ce will increase accordingly.

__EyeiYISecticn ih.the.waterﬁorks, to meet increased work volume, will have
‘to be staffed by additional personnel:gradually. The number of personnel

‘from 1986 to 2000 was assumed considering the work volumel

’Personnei cast are calculated on the basis of the number of personnel
classxfled by position and function multiplied by the salary grades of the
" PWA, according to their functions and positions as shown in Table-12.3.

_.In case one grade is lelded into several salary levels, the medium 1evcl

1s used as a base of calculation.- The basic level of personnel expenses is

'l assumed to 1ncrease at 7% per annum, ihclasive of price escalations,

following the pattern in recent years.

2}  Electricity and Fuel Cost

. The electrlcity rate is divided into two portions. The first one, fixed on
the‘basis'of the total electric equpmenLS ‘rated capacity (@ %95/kW). is
paid monthly. The second one is charged-on the basis of actual consumption

measured by periodlcal neter readings (@ B1.36/kWA).

S In this feport;'estimation-is made by a simplified method, on the following

assumptions:
Electricity:

{a)  The presenL electr1c1ty cost con51sting of the both portions

mentioned above and fuel .cost of each waterworks is
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COnverted.ﬁo unit cos£ {per  cubic metex of pfoéuced
water), | _ ‘ _ :

(b) Unit cost will be subject to price escalation of 3.3 & per
annum . . ‘ ..

{c) Annuai electricity cost is calculated from the planhe@
yearly water production vbiﬁme mgltiplied_by unit cost.

(d§ in ‘case the treatment plént and ﬁell(s) in the area arg.not
ih.full operation, the'prioritf of opération:is given-to the
well(s) witﬁ cheaper unit electricity cosf;'so that the

combined total electricity cost may be minimized.

Fuel:
Fuel cost is assumed to increase in the same proportion
with electricity charges.

3) Chemical Cost

Considering the future water quality:and'planned tréatment procesg,.

chemical dosage was forecast in the previous- chapter, on an average basis.

Unit cost of chemicals per'cubic meter of praoduced water'is galculated on
the basis of the present aqerage prlce and the quoted chemlcal dosage. - The

unit prlces employed herein are as follows.
Alum 2 3.8/kg
Lime B 1.5/kg
Chlorine HB12.0/kg

The unit cost is assumed to increase at 3.3 % per annuhifrdm 1986 to'ZOOO.'

Chemicals cost in a particular year is calculated based on the planned

water volume and unit cost for the year.
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' 4) Connection Work Cost

Connectnon cost is an expense to connect service pipe to consumers' service

; meters from the dlstrlbutlon plpe.

The number of connectlons is estlmated from the served pOpulatlon and

average number of household members per family in a respective year.

_Average unit connection cost is estimated on the basgis of the accounting
records of the actual expenues spent for connectlon works, with escalation

at 3.3 % per annum from 1986 to 2000.

Connection coSt in a respective' year is calculated on the basis of vearly
increase in the connectlon number and the above average unit. cost per

connectlon work.

5) Other Cost

This item ihcludésjcoéts for repair works, office expenses and other mis-~
cellaneous costs. Data in 1985 show that these costs amount to about 8 %
of tbtai.expenditure_iﬁcluding personnel, power and other costs stated in

the_preceding-sections..

For beﬁter maintenanée of the facilities, partidularly to keep the unac-
counted ratlo at a lowest 90351b1e level, repalr coots and material costs
are expected to increase. The ratio of other expenses to Lhe-total cost
is, therefore, projected to increase gradually, ‘Estimation of this item

was therefore made along this line,

6) Operation and Maintenance Summarized

ALl ef_the operation and maintenance costs estimated in the preceding .

sections are summarized and tabulated as shown below in Table-13,3.
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Table-13.3 OPERATION AND MAINTENANCE COST
| ~ (Unit : 1,000 B)’

Ttem 1986 1990 1995 2000
Personinel Cost . 2,255 2,952 6,036 8,465
Electricity & Fuel Cost 3,738 2,398 2,439 - 3,728
Chemical Cost = | 317 426" 577 - 810
Connection Cost’ © 2100 . 234 156 141
Other o 419 857 859 1,218

Total 4,939 6,567 10,127 14,362

13.4.4 Diébursemeht Schedule
The project will be commenced in 1987 and cbmpleted‘in_1991. Disbursement -
by each year will be made as stated in Table-13.4, which is based on the
Implementation Schedule, | . .

The cost ‘described in the Table of the Schedule is aéﬁbtéd'in 1986 price, .

The employed exchange rate is : US $1.00 = $26,12
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CHAPTER 14 FINANCTAL AND BECONOMIC ANALYSIS

14.1 FINANCIAL ANALYSIS
14,1.1 Financing For Proposed Project

This chapter verifies the financial feasibility of the proposed project for
Suphanburi Waterworks on the assumptions that capital investment will be

disbursed and financed as shown in Table-14,1.

1)  The above disbursements will be grouped into two phases, (1) rehabili-

tation and modification and (2) expansion.

2) The foreign portions and part of local portions will be financed by a
foreign financial institution such as OECF (Overseas Economic Cooperation
Fund of Japan) and the terms and conditions of loans will be the same as

the prevailing ones, i.e.,

a. Interest Rate : 3.5% per annum
b. Maturity s 25 years, with a grace period of 7
years

3) The part of local portions which will be financed with foreign loans is

calculated to meet the recent practices of the loans.

4) The rest of local portions, i.e., 20% of the total project cost, will
be financed by the Krung Thai Bank Ltd., The terms and conditions of loans

will be the same as the prevailing ones, 1.e.,

a. Interest Rate : 13.0% per annum

b. Maturity : 10 years, with a grace period of 3 years

5) Analysis ié made to verify that debt service and the increase in
operation and maintenance expenses resulting from the implementation of the
propbsed project, as forecast.in.Section 14.1.4 following, can be absorbed

‘by ‘an increase in revenue, mainly due to the recent revisions in the water

tariff schedule.



Table~1d. 1 PROJECT COST, DISBIRSEMENT SCHEDULE.

14 -2 .

ARD SQURCES OF FUND -
(SHPRAHBURI HATERHORKS)

. ROVECT COST AKD DISBUISENAT SCHEDULE ¢ x 1,000 BAT ) -

FOREIGN LOGAL, ‘
YRRR CORRTIN PORTION TOTAL
1987 503 - 9,51 a8
1988 8,967 4,474 13,441
1989 10,76 . 5,480 17,196
199 Sy 245 245,
1991 17,504 10,907 96, 41t
oL 18,696 7,679 62,305
b, SOURCES OF FUND Cx 1,000 BAMI) =
| ORCP LOCHL o
YEAR LA Loa TOTAL -
1987 - 2,465 616 SN B
1988 10,753 2,668 SLYT R
1989 13,757 3,439 17,196
1890 97 4 ot
1991 xE 5, 682 -
oI, 19,500 12,47

§2,375

Yete: Disbursesent amounts are forecast at current prices.
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14.1.2 Approech'to Financial Analysis

_lee &ther waterworks of PWA, the Suphanburi Waterworks will be wholly
under the control of WA Head Offlce in budgetary and financial aspects.
All_the revemies of these waterworks are, as a rule, transferred to PWA
Head Office and all the necessary expenees of the waterworks inclusive of
those' for their_admihistration,_operation eﬁd_maintehance are allocated by
the PWA Head Office anhually. The financing of their capitel investment,
if any ‘1ncludlng the implementation of the pr03ect under this study, is
also planned and executed at the respons;blllty and on the accounts of PWA

Head Offlce.

' In view of the above, this reporf verlfles the flnanc1a1 feaslbllluy by the
follow1ng methods, instead of the’ analyqls of income statements and balance
.sheets, whlch is only meanlngful for entities that have full or semi-

: antonomy in thelr financial management.

‘Method I : Cash Flow Analysis
In this analysis, the following are projected:

(a) Revenue collection from the waterworks.
(b) .Operation and Maintenance expenses allocation to the waterworks
_ from PWA Head Office. | | |
' (e)thhare'of Head and.Regional'Office Overhead Expenses.
2(6} ‘Debt’ service relating to the waterworks.
'-;(é): Net cash flow surplus '

(£) .Uﬁit cost of water after debt service but before depreciation

and check if the amount of item I.(a) above can cover the necessary

.'amouﬁts'for items I.(b), I.(c) and I.(d).

Method-l' leed Aseets, Unlt Cost after Depreciation

and Rate of Return Analy51s
The following items are projected:

(a) Fixed Assets in Operation.



(b)
{(c)

(a)

(&)
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Depreciation of Fixed Assets.

 Total Cost after Depreciation and_lnterest.

Unit Cost after Depreciation'and Interest.

Rate of Return = Surplus after Depreciation and Interest / Fixed

Assets in Operation.

and with these figures, the rate of return from the operation of the

waterworks is projected.

This rate of return will provide one of the

criteria for the financial feasibility.Offthe'prbjeétgand also give an

‘assessmenl of the suitability of the proposed water tariff schedule.

Method III : Financial Internal Rate of Return analysis (FIRR)

A discount rate at which the net present worth revenue of Lhe project

egquals zero will be calculated as a factor to verify the finanCiél

feasibility of the projeét.

14.1.3 '-Financial'Perfofmance of the Waterworks

Table-14,2 following shows the combined annual revenues and expenditures of

Suphanburi Waterworks on a cash-flow basis.for'1984'and:1985: Reflecting

the recent up-ward revision of the water tariff schedule executed from 1984

o 1985, +the revenues of the waterworks mainly consisting of water sales

increased remafkably_to improve the fevenue—expenditure ratio drésticélly.

from 0.91 in 1984, or a deficit equal to 9 % of.the anhual'revéﬁue,'to 1.52

% in 1985, or a sﬁrplds of 52 % over the annuai”expenditure.__

14.1.4 Cash-Flow Anélysis_

The. Cash~Flow Analysis is summarizéd in Table—-14.3 follOwing. Tﬁe items

comprised in the table and the asSuhptiohs used for forecasting.théiﬁ

future estimates are given below.
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Table-14.2 REVERUE AYD EXPENDITURE OF
SUPHAYBURT WATORMWORKS - AT
(FOR PAST THOD YGARS) -

184 1985

Yater Production Ocl, 000 x3) 2,169 2,23
¥ater Sales (¢ 1,000 nd) 1,263 1,286
- Ho. of Connections ' 4,320 4,500
REVENTE:
Hater Sales | 5,671,244 6,234,795
Service Charge _ 82,310 593, 065
‘Connection Fee . 434,132 - 695,287
; Mthers 47, 052 26,764
Total - 4,734, 738 7,595,851
 BXPENDITURE: |
Personnel Expenses 0,078,922  2915,008
“Chemicals o 277,864 289, 196
- Haterial & Haintenance 79,653 262,297
0il & Fuel _ 30, 140 56, 471
Bifice Supplies 17, 268 9,242
Hire & Service 187,136 114,14
Electricity . - | 2,351,511 :1,573,-7?1
Connection Cost 168, 685 198,527
Bthers _ _ %,%19 4,858
Total 5,213,458 4,959,800

REVENUE/BSPENDITUSE ¢ 0.4l 1.52
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1)  Operating Reveniie

The Operating Revenue is classified as follows

Water Séles

Watet_Sales'are estimated in the table as:

products of Projectéd Water Sales Volumes {(shown as item (C) in
the table) multiplied by the Average Water Tariff (shown as item
{(E)).

Average Water Tariff

The avefagé water tariff for 1986 shown.ih the table is
calculated as the average'of the water tariffs collected by the

waterworks during the six months ending March 1986.

In view of the past performance'and.the'pqlitical and social
climate of Thailand where frequent revision of public charges is
difficult, this report forecasts cash flow on the éssumption~that
the water tariffs will be increased every three yearé at the rate
of 3.3% per annum. As shown in Appendix 10, Table-10.2 and
-10.3; sensitivity studies were made in this report toc forecast
cash flows dn'thé.a59umptions that (1) water tariffs will be
increased every year at the rate of 3.3 % (Table-10.2) and (2)
water tariffé will remain uﬁchanged up to the target year 2000
(Table410,3). Also for the purpose of constant price aﬁalysis

such as FiRR, ETRR and AIC'calculations, a cash flow table at

.1986 constant prices is shown in Appendix 10, Table-10.1.

PWA Water Tariff Schedule

Water tariffs are'collécted'by water meters, with the exception

“6f negligible direct sale fees, Shown below is the existing water

tariff schedule, compared with the one which was in force prior

to the revision in 1984,
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Table-14.4 WATER TARIFF SCHEDULE -

Consumpt ion Existing Tariff Previous Ta}iff
(cﬁbic merers/ (B/cubic meter) _ (B/Cubic.meter)
menth )

1-10 o 3.75 - : - 2,00
11-20 4.50 o 2.50
21-50 6.00 | B ©3.00
51-80 _ 7.00 ' 4,00
81-100 ' 7.50 ' 4,50

101-300 8.00 5,00
301 and above ©8.50 ' 5%50

Connection Fees and Service Charges:

These fees and charges are of the nature whlch cover actnal
expenses to be borne by -the users for connectlon work " PWA
accounts these fees and charges as revenue sourcee and they

actually form a significant part of its revenue,

In this study, these'fees.and cﬁarge are forecast on the basis
of future demand progectlon with- charge rates to be rev1sed ‘every -
three years at the rate of 3. 3 % per annum- as 1n the case of .

water tarlffs. As a sensitivity study, forecaste are made on- the
assumptions of_(l)_every year upward revision of 3.3 % and {2) no
changes in charge rates, as given in Appendix 10,_Téb1ee—iﬁ;2'and'

-10.3.

Connection fees

Connection fees are estimated in the table as;ﬂ_”
products. of annual increases 1n the number of : connectlons
multlplled by the 1985 averaqe fee per connectlon work, with

price adjustments.
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- Existing PWA Connection Fees;

" The miﬁimum connection fee is set ‘at 2,050 Baht for 1/2“ b
pipe with a length of:lO meters. Based on the records for the
past three: years, aVerage connectlon fees for houscholds are
'assumed at 3,566 Baht and for those for industrial and other _
large scalé consumers at 6,985 Baht. The additional fee can add
substantially'to the total cost of a connection .- for ekample a
new 1/2" connection 30 metere from the main pipe could cost over
“double that for an équibalenﬁ connection 10 meters from the main.
'The‘additiehal fees are not charged according to a fixed scale,
:bﬁt.insteéd are levied by PWA on an ad hoc basis, using standard

‘unit costs for the labor and materiél regquired.

Table-14.5 Existing Connection Fees

.Basic Connection Fee

Size of (for connections Iess than
Connection. 10 meters from main pipe)
_. ' = Baht/connection -~

1/2" _ 2,050
3747 | | 2,750
SR 3,750
11/2" ' 6,690
2" | 9,575
2 1/2" . 13,075
3" 15,495
4". - ' 21,455
6" | 30,025

‘Bervice Charges

Serv1ce charges are estimated in. the table as:
~a product of the number of connectlons multiplied by the 1985

average charqe per connectlon, with price adjustments.
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Existing PWA Service Charges:

Service charges are levied on consumers according to the size of

their connection, as shown Table-14.6 below{'

Table—-14.6 Service Charges

Size of Monthly Service

Connection © Charge

(Baht)
/2" 10
3/a" - 15
an 30
1 1/2; 60
" | 100
2 1/2" . 120
3 160
4" and above 200

Other Revenue

This item is estimated in the table as;
a portlon equal to the ratio of the- other revenue to the 1985
comblned total of water sales, connection fees and service

charges, with price adjustments.

2) Expenses

With the expansion of water supply facllltles, water productlon is planned
unider the current project to be increased approx1mate1y 2 tlmes more than
the present level. With production expanded, the scale of operatlon and
maintenance and other expenées are eXpéétéd to increase. This'iepbft

forecasts expenses in the following manner.
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Operation & Maintenance
Thig item is shown in the table classified as follows:

a, Personnel Cost

b.. Llcctrlclty & Fuel Cost
C- Chemlcal Cost

4. Connection Cost

e. Other Cost

' The method of estimation employed in forecasting operatidn and

maintenance expenses are delineated in Chapter 13.

_As shown in table~14'2,'ihe Revenﬁe and Expenditure Account of
Suphanbur1 Waterworks llStS only operatlon and malntenance'
expenses as expendlture items and do not reflect the follow1ng

1tems vhich are important in flnan01al fea51b111ty analys;s.

(1) ‘the overhead expenses of the Head Office and'ﬁegidnal
Office No. 2 which controls Sﬁphéhbﬁri lh"ai_:érworks.
{2) depreciation of the fixéd;aésets‘of'ﬁhetwatérworks,
(3). debt service.expenses payable by Head Office, if any,

in relation to the capital investment in the waterworks.
The cash flow table of this study lists them as follows.

Share of Head & Regional Office Overhead Expenses

The formula shown in Table-14.7 is the existing accounting method
applied to the allocation of Head and Regional Office overhead

expenses. to be shared by Suphanburi Waterworks.

Asg dlscussed in Sectlon 14. 3, thisg formula is con51dered unfair
to small sized waterworks or those waterworks whose earnlng

:p051t10n is not favorable.
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Table-14.7 SHARE: ALL. IK'.ATIBH OF HEAD-AND REGIONAL OFRYCR FXPEHSFb '

(SUPHANBIRI HATF%[}RKS) '

1985 Cost Share Allocatioen
1, Mead 0ffice Rxpenses

a) Per Waterworks Portinn (/D

Bakt 150,772,705  x (1/3) / Qo of !iateruorks in Pwo = Baht

by WH/PHA-Total Consuiptmn Portmn (2/3)

Baht 150,272,705 % (VD % OWS of WA Totald = Baht

2. Regional Office Bxpenses

. ) Per:Waterworks Pertion (17D

Baht 8,102,336 " x (/D / W, of ¥aterworks in :Region)= Baht

B Wi/Region-Total Consusption Portion (29

Bt 8,102,935 x (D x OMY of Regional Total) . - . = Paht

TOTAL SHARE OF HEA AND REGIONAL OHFICE

085, 435

506,184

117,425

265, 469

OVERHEAD EXPRNSES. o = Rkt 1,354,514
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The formula is, as you see in Table-14.7, divided into Lwo portions:

(1) " The portion applicable.to one-third of.Head and Regional
foice overhead expenses. The share of this portion is
aliocated to each waterworkshat 402,860 Baht, equal in
amount regardless of their SIZES of water sales and earnlng
_posltlons, This amount equaled to 8.1 % .of the operatlon
and maintenance expenses of Suphanburl waterworks, but ‘the
corresponding_figure'for a large-sized waterworks such as '
Chiangmai Waterworks was only 2.3 %, indicating hnfaireess

of the formula of allocating these overhead expenses.

{2) The:portion applicable to_the rest two—thirds.__fhe share of
' __this'portion is calcuiated by sales scales of waterworks,
:reqardless of”their'earninq pOSitiOnS. This makes the
. tshare practically uncollectable when respectlve waterworks
make deficits or fall to make surpluses enough to pay share

"amounts.

In ﬁiew of the“above,.it is recommended that the allocation of
’ shales be made in one 1ot w1thout partltlonlng it into two por*
_tlons and the calculatlon of shares be based on net surpluses of
waterworks rather than thelr sales scales, as 111ustrated by a

trlal formula suggosted in Appendix 10, Table-10.4.

Thefrecomﬁended'formola may_support cross-subsidies among.

. eatereorks, with those earning more to pay more and those earning
f less or maklng losses to pay less or nothing. Under the new
'.-formula, therefore, waterworks with larqe earnings w111 have to
'fbg“allocaLEd larger shares_thah under the existing PWA formula.
'Ssphathri Waterworks would have paid 652 thousand Baht in 1985,
or 48, 1 % of the share calculated by. the ex1st1ng formula. A
;flarge scale waterworks such as Chlanqmal, on the other hand,
.would be requ]red to :pay 11 201 thousand Baht, or 2.4 % more than

: the hare under the EXlSLlng formula.

Thls report trles to forecast future share allocatlons by the
eX1Stlng formula, but also tries to make forecasts, as a

sen51t1v1ty study, by the new formula suggested above, wrth prlce
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escalation of 3.3 % per year in both cases.
Debt Service

Debt service pawment'as forecast in Teble~14.8.is cOhSidefed as a
factor which.eeually restricts the caeh flow of an entity which
has gone through a 1érge'30a1e of capital investment. -withisuch :
foreign a531stance as OECF loans to finance the total forelgn .
currency portion and part of the 1oca1 curreney portion, as :
referred to in Section 14.1,1, flnan01ng of the project will be

substantially improved.
3) Net Cash Flow Surplus

Aﬂnualléﬁd'3;2 Cumulative

Asg shown in Tahle- 14 3, the cumulatlve cash flow surpluses
throughout the prO}ect perlod ‘are’ pro;ected to cover (1) oper-—
ation and malntenance expenses, (2) the waterworks share of Head
and Reglonal Offlce overhead expenses calculated elther by the
ex1st1ng PWA formula or by a new formula suggested above, and (3}
PWa's debt serv1ce arlslng from the progosed prOJect, ‘though
vearly balances for ‘1991 and 1993 1977 will record mlnor defi-.

c1ts.

As a sensitivihy analysis, cash flow'fofeéasts;afe:3180 mEde.en
the assumption'that,'instead of the OECF loan} a}fbreign 1ean
whose lending rate is 8. 5 % per annum is applled to flnance 80 %
of the total pr03ect 1nvestment The result of thlS Study re-:
veals, as shown in Appendlx 10, Tables- 10 9 and 10 10 that the
annual revenue- expendlture balance Wlll turn to deflClLS from
1990, ‘with the cumulatlve balance also rurnlng to deflclts from
1993 This indicates a nec9551ty of 1nternal flnance w1th1n the
PWA system to cover Such def1c1ts, in case the pro;ect be

financed by such for81gn loans.
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4} Unit Cost of Water after Debt Service

This Unit Cost'on a cash'floQ basis may be édmpared wiﬁh'the=unit cost’
after der901at10n and 1nterest én a income flow basis shown in Table- 14.9.
As shown 1n Table 14,3, the unit cost after debt service on a cash flow
hasis whlch will register 4.97 Baht/m3 in 1986 or equal to 75.2 % of the
then prevailing average water tar1ff(6 61 Baht), is pro;ected to stand at:
9.26 Baht in 2000 or 95.6 % of the comparable water tariff (9,76 Baht),

14,1,5 Fixed Assets, Unit Cost after'Depreciation'and'Réte of Reiurn

.Anélysis '
1) Fixed Assels

‘Fixed Assets {excluding land) in this analysis are expressed_in-thei-

following'téfmé:

(a) Accumulative Fixed Assets = Acéumulativg_Fixed Assets of previous
year + completion amount of consfruction“wbrk}'transférred

from "Work in Progress®.

(b) Accumulatlve Depre01at10n Accumulatlve Depreciation of prev1ous
year * depre01at10n_qf current year. "Depreciation is applled-by
a straight.line method, with durability of fixed assets:aSSUmed:-

to 59;30 yeats

{¢c) Net Fixed Rssets = {a) - (b) above.
(a4} work in Progress = Accumulative capital investment - accunulative
capital éonstructién conpleted (HNo price escalation applied;~'

- during construction).
{e) TPOTAL (Total fixed assets éxéluding_land) = {¢) +. (@) avove,
(£} Total Cost before Depreciation’and'Interest = Operation and

Maintenance Cost (eee Table-10.2 of Appendlx 10) + Share of Head

& Regional Office Overhead Expenses (see’ same Table).
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As shown in Tab1e~14;9,.Nét Fixed Assets in Opéfatioh which is projected to
stand at 8,435 thousand Baht in 1987, or 97.7 % of then Total Revenue
(8,632 thousand Baht, see Table~10.2 of hppendix 10) will tegister 66,228
thouband Baht in 1993, the year after completlon of canstructlon, or 4,2
times as large as then Total Revenue (15, 869 thousand Baht, see the same
Table}, buk will reduce to 58,900 thousand Baht in 2000, ox 2.3 tlmes of
then Total Revenue (25,549 thoisand Baht, see the same Table), in reflec~
tion of bhoth accumulative depreciation and increases in revenue resulting
from the expaﬁsion of production facilities. The improvement of the above
revenue - fixed assets ratio is reflected in the rate of return mentioned

below.

2)  Cost aftex Depfeciation and Interest

This analysis show.éfoduction cost in ﬁhe.foilowing teims;
{g) Total Cost aftef Depreciation.bﬁt before Intereét = (f} +'dépren
' ciation for currént gear-(accumulative dgpreciation for current

year - that for previous year).

{h) Total Cost after Depreciaticn and Interest = {g) + interest

payable for current year {see Table-14.8).

(i) Unit Cost of Water after Depreciation and Iﬁberest (h)  / Water

Sales (x 1,000 m3) (see (C) of Table-10.2 of Appendlx 10).
The figures of Total Cost after Depreciation and.Interest on a income flow
basis shown in Table-14,9 are found almost equal to those of Total'Cost

after Debt Service on a cash flow baéis shown in_Table~10.2 of Appendix 1C, -

1993 1998 -

Total Cost after Depreciation and Interest .

(Table-14.9, x 1,000 Baht). a L 17,890 - - 22,404
Total Cost after Debt Service IR

(Table-10.2 of Appendix 10, x 1,000 Baht) 16,476 . 21,718

This is due partly to the low 1nterest rate (3 5 % per annum) of the

foreign loan applicable to this project
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The figures of Unit Cost after Depreciation and Interest are compared with

those of Unit Cost after Debt Service as follows:

1993 1998
i} After Depreciation and Interest 10.43 Baht 11.06 Baht
ii)  After Debt Service 8.61 Baht 9,54 Baht

This comparison reflects the trends that depreciation decreases yéarly,
while annual debt service reaches its peak in 1997 and 1998 (see Table-

14.8).

3) . Rate of Return after Completion of Construction
This item is calculated in this analysis as follows:

(j) Average Rate Base = (Fixed Assets in Operation for current

year + Fixed Assets in Operation for previous yéar) /2.

(k} Surplus after Depreciation and Interest = Total Revenue {(see

Table-10.2 of Appendix 10) - (h),.
(l) Rate of Réturn after Completion of Construction = (k) / (j).

The Rate of return which is forecast to register -3 % in 1992 will improve
“to 1 % in 2000 after dropping to -4 % in 1993, This indicates the possi-
bility that the earning position will turn favorable, though gradually.

" 14.1.6 Financial Internal Rate of Return

Tab1e414410.represents the tabulation and calculation of the Financial
Internai‘Rate of Returﬁ for Suphanburi Waterworks on an incremental basis
resul£ing from investment in the expansion project of the waterworks,
'utilizing a discount rate that equates costs with benefits, which produces
‘a figure of 3,3 %. BEven with the new formula suggested for share alloca-
tioniof Head & Regional Office overhead expenses apélied, however the
FiﬁanCial Internal Rate of Return for the project is still substantially

improved to register 4.0 %, a little higher than the lending rate to be
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Table-14.10 FINKCIAL [¥TERVAL RATE OF RETURY GIRR  TABLE 6-14

{SUPHANRURI WATERWORKSIxk 1,000 BAHT o 03 0.
ToTAL CAPITAL DPERATING - 1986 PRICE Y. - - WET BENERITS .
YEAR  WATER TVESTMENT COSTS & NET i DISCOUNTED  DISCOUNTED
REVERYE ¥ S RRO% REVENE ey AT 7%
1981 9 8,983 . 1] ~2,883 .1 -2, 8% -2,868
1988 [ 12,596 - w0 ~12,596 1 -1L,873 ~11,645
198 1,676 - 15,600 TR83 . -14,817 0 -13,288 ~12,905
19 2,963 e %2 1165 L8 L,m _
1991 . 2,540 ©o24, 14 . - 1,61 -23,281 -0, - - -19,144
1952 3,874 1,776 2,008 1 1,757 1,668
19493 4,012 1,861 2,181 ¢ L7 I W
1994 4,436 , 1,949 2,487 1,964 1,87
195 4,958 21 o ! oM LS
1986 541 _ -2,359 314 2,317 : 2,104
199 54 247 3,291 . 2982 g1
1998 B, 112 | o’ 369 ! 3,665 9,265
~1999 7,035 : 2,813 4,062 . 2,766 ' 2,440
2000 1,585 - 3,084 4,431 % 2,863 ‘ 2,508 -
O o ass o AM b LI 2405
2062 - 7,585 o 3,204 4,331 & 2,68 02
2003 7,585 © 3,28 40 2,620 : M
2004 7,565 3,254 4,31 | L84 2,138
w0 1,885 3,254 4,331 1 2,410 - - 2,088
2006 7,585 3,24 - 4,031 -2,398 - L,
Salvage : ~35,070 25,076 ! 13,880 7,685
TOTALS. 181,523 S 0,418 44,235 2,810 1. 9,718 © . -b2M
Note: % Share Allocation of Head and Regional CPIRR= 3+(0-3x2, 7787 (2, 77846, 230 -
0ffice Overhead Expenses (calculated by o= B

the existing P¥A forsula).
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applied by foreign financial institutions.

14.1.7 Financial Feasibilily

'The results of the'snaiysis ﬁentioned above throughout Section 14.1 reveal
that the Internal Rate of Return of the capital investment.for the project
'on_an.ineremental.basis is not enesgh to cover debt service expenseS ari-
;sing:fromethe-projeet investment. ©On a compound hasis which includes cash
generationsﬁfrem existing capital assets as well, howsever, the revenue of
the-Watefworks3wiii be able to cover all expenses inclusive of the debt
'jserv1ce expenses incurring from praject investment, as shown in Table-14.3
lwhlch reqlsters no opcratlng deflCltS durlnq the project perlod in terms of
_cumulatlve surpluses. This. 1ndlcates flnan01a] fea51blllty of the project
:to the extent: that the capltal 1nvestment for thisg waterworks will cause no

adverse effects on the flnanc1al management of PWA on a cash flow b351s.

14,1.8 Summary of-Sensitivity Study Results

The results of sensitivity studies are summarized, for your reference, as

follows:
1) . Cashflow analysis {(in. terms of accumulative surplus in 2000)

‘ . ) ) Unit: 1,000 Baht
a. Main Report (see Tablef14?3)_-. : 3,345
.  ariff change: every three years
Share allocation PWA method

Foreign loan: interest rate at 3.5 % p.a.

_ bQ-SensitiVity Study A (Share allocaﬁion;'PWA,formsla)
" a) Teriff change: every year {(Appendix 10, Table-10.2) 9,959
b) Tariff change: no change (Appendix 10, Table-10.3) 36,186

c. Seﬁsiiivity Study B (Shsre allocation: new formula)
:s):Tariff'change: evefy-year-(Appendix 10, Table-10.6) 32,716
B) Tariff Change: every'3 yesrs (App. 10, Table-10.7) ~ 25,256
¢) Tariff change: no change {App.. 10y Table—lO.S) ' -18,753"
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a. Sen51t1v1ty Study C (Forelgn loan: at 8 5 % pPides
and tariff: change- every ‘3 years)

(App.10, Table-10.10) . -21,894.
2} Fixed Assets, Unlt Cost after Depreclatlon and Rate of Return AnalYSlS

a. Main Report (see Table-14.9) _
Unit cost of water in 2000 _ : - . .~ 11.06 Baht

Annual surplus in 2000 _ ' 523 thousand . Baht
Rate of return in 2000 : o _ 1

L, Sensitivity Study (share allocation: new formula, see Table-10.11

of APP,10)
Unit cost;of water in 2000 ' _ . .   10,01 Baht
Annuaal sufplus'ih'ZOOO . - : 2,898 thousand Baht
Rate of return in 2000 _ e : 5. %

3) Fipancial Internal Rate of Return
a. Main Report (share allocétion:'PWA formula, see Table—14,10) 3.31 %

b. Sensitivity Study (share allocation: new formula,

see Table-10.12 of App.10) 3.95 %

14.2 ECONOMIC ANALYSIS

This analysis purports the econdmic-jdstification of the project by com-—

paring the net creation of benefits to the net increase in costs.

in this analysis,_benefité and costs are consideréd*from the national
lnterest standpoint.’ Costs are converted to economic costs to reflect
alternatlve ugses of resources by the nation, and benefits 1nclude offects of
the projects upon water users and upon the communlty ‘in which the improvement

oCccurs.,

Benefits and costs in this analysis are valued in the preésent national.
value of money, currently at approximately 10%, for the purpose of

discounting benefits and costs.
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In this analysis, economic justification 'is considered to be proved if

benefits exceed costs at the present national value.

14.2.1 Feconomic Benefits

The main socio-economic béﬁéfitsjwhich will be brought.about by the
implementation of the Suphanburi Water Supply Expénsion Project as proposed in

the current feasibility study are summarized as follows. -
1) Water Volume Benefits

The iné:eases to be brought about by the project in_total water production,
served pbpulatiqn and per capita and total water consumption are summarized
in Chapter 2. Also water pressures will be substantially increased and the

existing chronic water shortages will be eliminated.
2) wWater Quality Effects

The questlonnalre market survey which the study team conducted in January.,
1986 revealed that the majority of Suphanbur1 residents are not satisfied with

the present quality of water supplied, as shown in Appendix 5.
3) Fire Loss Reduction

Table—lé.ll.show.that the daﬁages in Suphanburi caused by fire losses in

the past three years amounted to considerable amounts.

'As.the Waﬁer”supply cervice will dramatically improve and expand the fire
fightiﬁg capabilities of the area,'this will protect property values espe-
CLally in the central bu51ness ‘districts where a major conflagration has

. the greatast potential, With reduced fire losa, personal injury and loss

of human lives will be markedly reduced.
4) Effects on Health, Sanitation and Aesthetics

Table—14;12sfoliowing shows that Suphanburi is still not free from water-

borne diseases such as Typhoid, Dysentery, Didrrhea and Food Poisoning.
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Table-10.11 BT LOSSES

! .
SUPHANBURT
NUHRRR . AMDURT
—— B |
W 00T OF DAHACE
YOAR  MUNICIPALITY MUNICIPALITY (BAHT)
1981 10 5 5, 380, 000
1942 5 5 -
1983 ' 7 8 _ -
1984 13 2 4,808, 500
1965 8 10

SOURCH:  SUPHANBUART FIRG STATION, JULY 1986

Table=14.12 KORBIDITIES AND MORTALITIES
Y
WATERBORNE DISRASES
I¥
SUPHANBURI AND PHOPHRAYA

1) STPHAKBIRT

2, 816, 000 (rice-will burand)

Year  Diarrheez Dysentery Thyphnid Chblerg

" Foed Poisoing

Morbid Wortal  Morbid Wortal  Morbid Mortal  Morbid Mortal

Horbid Hartal

8w oM™ - g - B - -
W W - w - mno - -
9 5 - 6 - %5 - - -
ws o s - m2 1 noo- -

% -
-
st -
95 -

Source @ Suphanburi Provincial Public Health Office, July 1986

D PHOPHRAYA

Year Piarrhoea Dysentery Thypheid  Cholera

- Food Poisdjng

' Morbid Kortal

Horbid Mortal  Horbid Martal  Morbid Mortal Hofbidiﬂortal

1962 80 16 - - - - -

1983 TR - - - - -

1986 100 17 - - - - -
95 82 7 - - - - -

Sourge : ?hﬁphraya Public Health Office, July 1986
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The current project upon implementation will be a positive step in reducing
such water-borne diseases. TImprovement of sanitation and beautification

will also contribute to further development of these areas.
5) Increase in Property Values

With the improvement of the sanitary environment and fire protection,
property values throughout the city, particularly in the areas where water

supply will be improved or extended by the project} will show an increase.
6) ' Direct and Indirect Impacts on Local and National Economies

Direct employment of people ahd:procpfement of materials durinq_the plan-
ning, construction and operational periods of the project will produce -
excelleht'econqmié repercussions on the regional economies, which will in

turn impact the national economy as a whole,

14,2.,2 . Economic Costs

This analysis considered (1) project costs, (2) repiacement costs, and (3)
0pefating'and‘maihtenance costs, These economic costs are bhased on the
values used in the Financial'Analysis adjusted to convert them into

economic costs,
1) - Project Costs

In determining project costs, this analysis used adjustments for two items
only, where the market price mechanism does not function properly. The
adjusted prices or so-called "shadow prices" used in this analysis are

fhose employed by OECF and international lending institutions,
"~ a. . Prices of Skilled and Unskilled Labor

in this study, the oppprtunity cost of unskilled labor or its’
p@téntial'in other employment is valued at 0.38 of its estimated

cost for the project.

.

‘skilled labor, on the other hand, is valued at a factor of 0.73,
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b. Foreign Exéhange

In view of the comparatively free foreign exchange practices in.

Thailand, no shédow prices are applied in this analysis.
¢.  Interest and Hidden Taxes

Interest is not inclﬁded_since this is a financial rather than-
economic cost. Local hidden taxes, subsidies and duties, which we
assumed to amount 20.9% of local costé, are also rémovéd as they
consist only of inter—sectorial'trénsférs_of'fundé frOm the view-

point of hational economy.

- 2} Operationh and Maintenance Cost

Thié study considers the operation and maintenance costs pertaining to the
proposed project only, excluding thoSe of the.preéent.system. fhe.opera—:
tion and maintenance costs are so-called "annual costs" thbh include
personnel, electricity &_fﬁel, chemical, connection, and other miscella-

Neous exXpenses.

3) Replacement.Cost and Saiﬁage Value.

This anélysis also considers the present value of all thbée,facilities,
equipment and other items included in the Project with a service life of
less than 20 years to be replaced during the 30 years peribd from 1987 to
2006. ' '

The_replacement costs or:costs incurred in order to feplace méchanical-
egquipment and others that haﬁe exceeded théif life_ekpéétaﬁdyiafef
considered parﬁ of the economic cost. They:are however ﬁét'SHGWn in.tﬁe__
EIRR Table as most of these mechaﬁical equipmént héviné a service life of
15 vears will be reguired to be replaced after 2006, tﬁé terminal year of

the Table.



14 - 27
The economic cost of the project is ekpresséd as :

" "Adjusted (shadow priced) project cost" + "Operating and maintenance cost"
+ "Replacement cost" - "Salvage Value". The percentaqe of salvage value is
medsured on the basxs of the remaining service life of the facilities

-1nvested in the proposed project in the year of 2006,

14,2.3 Economic Justificaltion

. To verify a synthetic measure of the économic justification of the pIOjECtSt

the following. two analyses are glven 1n this study.
1) Cost Benefit Ratio

As shown Table-14, 13 the IathS of present value economlc benefits to
economlc coet of the proposed pr03ects for Suphanburi calculated in the
methods prev1ously cutlined are 1.33 at 1986 prlce and 0.73 at present
value dlscounted at 10 %.per annum, ‘ThlS does not satisfies the criteria
of 1 : 1 for economic viability ef the project, but it is to be hote& in
this connection that the rate in practice may be well above the criterion
of T :+ 1, if non—qﬁantifiable indireet.benefits are not ineorporated'into

thig analysis..
.2} Fconomic Internal Rate of Return

The economlc 1nternal rate of return (EIRR)} of the project is the rate at
which the present value of the quantlflable benefits equals the present

value of the economic cost of the proposed progect.

This'study uses as the measure of economic benefits the total revenue of
'the waterworks which is considered to be the lowest economli¢e benefits of

water:supply.

Table-~ 14 14 shows economic 1nternal rates of return (EIRR) at 9.40 %, a
11tt1e lower than, 10% which is tonsidered as the prevailing OPportunlty
cost of capital in Thalland. It is also to be noted in this COHnECthH

that non—quantlflable beneflts are not considered in this study.
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Table-14.13  FCONOMIC BENEPITS VS COSTS (INCREMENTAL

" [SHPHAYBURT WATERHORKS) x 1,000 BAYT

A 1986 PRICE DISCOUFTED AT 10% PER ARNUM

YEAR — T e _
BENEFITS © . COSTS . BENEPITS COSTS -
1981 i) 2,402 . 0 2,220
1988 1 1,1 -0 9,22
1989 1,676 14,143 1,259 . 10,626
1499 9,263 C 18 . 1,546 484
1991 2,540 21,683 1,57 13,445
1992 3,874 1,187 9,187 . h42
1843 4,012 S70 L IR 11 R 1}
1994 4,4 - LU 2,069 582
1995 4,95 Cae2 213 . 5%
- 1995 5,473 1,509 - 2,110 - 582
1997 5,747 . 1,586 2,014 556
- 1998 B, 412 1,762 0043 " BBI
1999 7,035 ©1,903 0 2,03 EROR 1) I
2000 7,585 -+ 2,083 L% - 548
2001 - 7,585 2,088 - 1,816 499
902 . 7,568 " 2083 1,650 453
2003 7,585 2,083 . 1,80 . 412 -
2004 7,58 o081 1,064 IR+ -3
006 - 7,585 - 2,083 - 1,240 oot
2006 7,585 2,083 1,127 R <[ I
- Salvage _ : ' R
TOTAL 16,523 - 76,401 3,702 43,599 -

PENERLTS/COS = 1,329 BENEFITS/COS = 0727
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In view of the difficulty of quantlfylng the economlc beneflts dellneated

in Secticn 14.?1 above, this study also trled to show as for reference Lhe 
EIRR based on the Average Incremental Co%t (AIC) whlch the Wor]d Bank’ and
WHO rebommgnd as a prOﬂy for economlc beneflts or a long run marqlnal cost

‘of water as shown in Appen01x 10, Table 10.171. The EIRR based on the AIC

is caloulated at 10.00 $%.

The above analysis demenstrates the'econémic'feasibility_Qf the project.

14,2.4 Summary of Sensitivity Study Results

The results of sensitivity studies are summarized ,for your references, as.

follows:
15 Main Report (share allocatién{ PWA formula)
a. Economic Benefit vs'Cost'ﬁseé Table-14.13) 7
' i) at 1986 price - _ 1331
ii) discounted at 10 % p.a. 0.73 1 1.
b. Average incremental cost (see Table-10.13 of App.10) 6.24 Baht
C. mconomlc internal rate of return .
i) prevalllng tariff as unlt of benefit \Table 14 14) 9.39 %_
ii) AIC as unlt of beneflt (Table- 10 17 of App.lO) 10.82'°%
2) Sensitivity Study (share allocation: new formula)

a. Bconomic Benefit vs Costs {see Table-10.15 of APP;lD)

i) at 1986 prlce _ _ ' . _ : 2,09 @ 1
11) discounted at 10 % p a. E :_5' o : f0.82:::i_-

b. Average increméutal cost (seé'Tableﬂ10,14 of App.lO)'6,27 Baht
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c. Beonomie¢ internal rate of return

i) prevailing tariff used as unit of benefit
(see Table-10.16 of App.10)
i3y aic used as unit of benefit

(see Table-10.18 of App.10)

10.06 %

10,82 &
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14,3 Considerations on Water Tariffs

14.3-1 General

As discussed below, this chapter makes the follawing suggestions
for successful implementation of the project as well as effective post-
=implementation operation and maintenance of the improved water supply

system proposed.in this feasibility'study.

1} periodical upward revisions, every. three-year revisions for

example, to cover price escalations,

2) consideration for lower tariff burdens for users of -lower inccme

brackets.

3) study of an appropriate level of coﬁnection charges and such
other factors as cost of drllllng a - -new well in connection w1th

the willingness of potential new consumers in the project area.

4) consideration for alleviating the burden of share of PWA Head and
Regional Office overhead expenses allocable to small-sized water-

woOrks,

14.3.2 Present Level of Water Tariffs
1) The average water tariff level-

‘The - average water tariff charged both to domestic ‘and other coﬁsumers in
Suphanburi for the six months startlnq Cctober 1985, the first month after
the recent across*the—board water tariff revision whlch took place from
November 1984, was 6.61 Baht/m3

As shown in Table-14.3, the watex tariileevel-wiil be 13.6 % higher than
the projected unit Gost of water in 1987, and will exceed unit cost of

water by 4.3 ¢ in 2000,
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2} Ability and Willingness to Pay

Aé_shown in Table-14.15, the average household income per month of all
households who repliéd o the questionnaire survey conducted in January
1986 is estimated at 3,225 Baht in Suphanburi. If the criteria of 3 % of
.everage househeld income which OECF and other international‘lending
institutions recommend as £he maximun payable limit of water tariffs is
applied, the limit of ability to pay by dwellers is,-as.éhown in Table-
14.16, estimated at the 12.1 Baht/m3. This maximum payable amount is found

~ higher than the pfevailing average water tariff level.

The average eﬁbressed willingness—to-pay amount of those households willinq
to connect ié calculated, as sﬁown'in Table~14.16, at 6.5 Béht/mB, almost
equal to the prevailing average water tariff. It is to be noted that the
willing-to-pay amount statetd in a questiennaire survey always reflects the

psychology of purchasers to pay as little as possible.

The preveiling Qaper'tariff level is thus found appropriate to cover opera-
tion and maintenance expenses of the waterworks and also from the view

point of the ability to pay of the dwellers in Suphanburi.

Of the total repliers,'on the'other hand, the share of those households
belonging to the iincome brackets less than 2,000 Baht/month_whose average
income is assumed at around 1,300 Baht/month, as shown in Table-14.16,

amounts to 44.7'%;

The maXimum payaﬁle water rate forfthosé nouseholds, which consist of 5.3
members accordlng to the questlonnalre survey and’ consume water at the rate
of 84’ lpcd, is: estlmated at around 2.92 Baht/m3 This is lower than the
prevalllng DWA water rate (4.5 Beht/mB);appllcable to the corresponding
water consﬁmption by these low income_consumers.' This suggests a need of
speeial céneideretioh_for lower water rates applicable to those households

of low incoﬁe brackets.

‘It was also found out. durlng the course of queetioﬁnaire survey the prevai-
11ng ‘high connectlon charges were serv1ng to dampen the willingness of
epotentlal new consumers to connect. This was found true parLlcularly when
- ‘connection charges exceeded the cost of well drilling where water of compa-

ratively qood_quallty wag available.
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Table-14. 16 HAX!HUH PAY&BIE PRICK FUR HA'IER

1t

SﬁP}}AHBﬁRI

The assumed naxieus dURE‘StlL payable orice for water ‘to be- used’ for

{inancial and econpnic analysls was estmatpd by the. folluwing

foraula

FORHELA:

(1) ASSTD %!ES'HC PER CAPTTA T}FHMJ) (1pcd) JAE[I!ILRY 1986

(2) ASSUMEO WUMBER OF HOUSEHOLD MEMBERS, JANUARY 1986

¢ AVERAGH HIGUSEHOLD THCOME PER MONTH

( 1855 THAY 2,000 Baht
@ 2,000 - 3,000 Baht
© 3,000 - 4,500 Baht
@ 4,500 - 5,000 Bant
® 6,000 - 7,500 Baht
@ 7,500 - 10,000 Baht
() 10,000 15,000 Baht
ab 15,000 = 50, 000 Baht
(I)- VR 50, 000 Baht

44, 7%
21.5%

9.7%

6.2
R

4.9%

.0

0.4%

- 0,1%

@) HAXIH“H PAYABLE PRICE FOR HﬁTER PER Hﬂ

((Dx0. 05)/ ((1)x(2)x3[l/1f}00)"

Baht/:ﬁ

; Hate 5% of annthly Househoid income assuned to be
the waximum payable agount for water charges
(accurdmg te the Yorld Bank guldalme )

SOURCE : QUESTLQNNALRE SURVEY, JANTARY 1985

| Tabla-ld 16 HILLIHG"TD-PEY PRICE F!}R WATRR

I

' SUPHANBIR

The sssumed mlling— o-pay value of water to be used as a basas of

T
5. 99
1,225

weasucing the economic value of water volue beneflts ®as estlaated

by the following formla

FORHULA:

n ASSﬂﬁED nmsnc Pﬂ Cﬁ?ﬁﬁ DHAHB (lpcd) Jﬁﬂﬂﬁlﬂ 1%

(% ASSIMED NOMBTR OF HOUSEHOLD WPMDERS, JANUARY 1966
() AVERAGE WILLING-TO-PAY AMOUNT PER HONTH -
| 61.9%
7. 6%
CLE
085
0.4

& Up to 50 Baht
@ Up to 100 Baht
) Up to 200 Baht .
O Ip to 500 Baht
B e to 1,000 Baht

© (4 WILLING-TO -BAY PRICH PER M3

@ /(%D x30/1000) =

6.5

Baht/sd

R
599

ST
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'-14.3.3 “_Futqre Water Tariff Considerations

Ag ferecest ih_Section 14.1.4, the net cumulaﬁive cash flow surpluses are
projected to produce_positive'figures.up to 2000, if the tariffs are
escaleted same as price inereases of 3,3 % per annum., It is however
projected, as shown in Appendix 10, Table-10.3 that if the water tariff
level is kept unchanged, the. annual revenueﬁeXpenditure balance will turn
to'defidit‘from 1990 and.the cumulative bslahce from 1993 and both wiil
remain'negative up.to 2006 This suggests ‘an advisability of ralSlng the
water tarlffs to cover price escalations. . Ideally speaking such rev1slons
should-be made as frequently as possible. ‘In view of the.pssf performance
" and the political'snd sbciel climate of Thailand,'this study recommends

periodieal revisions of water tariffs with three- to four-year intervals,

Constant regard is requlred to be paid to the relatlon between unit cost of
water and the prevalllng water tariff level. 1In this connectlon such

. accounting items as the share of PWA Head Offlce ‘and Reglonal Offlce over-
head expenses, debt service expenses and allocatlon of deprec1at10n cost,
as referred to in Sectlon_léfl.é, are 1mportant-factors:1n determlnlng unit
cost of waterr Complaints:are'heard-abdut the formu1a being used in allo-
" cating the share of PWA Head dffice and Regional Office overhead expenses,
_whlch 1mposes unfalrly heavy pburdens on small sxzed waterworks, the reason
belng that per waterworks portlons both of Head and Regional Offlce
.expenses {one third of their expenses) are allocated to each waterworks"
regardless of the productlon scales and earnlng-p081tlons of waterworks ‘as
ldlScussed in 14.1,34, 2), 2.2, 1t is3theref0fe suggesfed that-consideration
be ‘paid to the alleviation of such burdens on small sized waterworks. In
"th1S'connectron,_a tentatlve formula is suggested in Appendix 10, Table-

'10.4 as a hint to such consideration.
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