CHAPTER 7 FLOOD CONTROL OPERATION SYSTEM

‘The -establishment of a centralized flod control o'pelation system is fecommended for effec-
tive and efflclent facﬂlty operation In this chapter, the necessity, roles and functions of the
proposed ﬂood contro! operat;on system are described.

7.1 Generai |

The castern suburbs (Prelmunary Study Area SO] km Yis protected agalnst mﬂow hom
outer areas by the Greeu Belt'and Chao Phraya Rlver dykes Ramwater in the area is plan—
ned to be pumped out into the Chao Phraya River. Water leve_ls _1_11 klongs are to be main-
‘tained at a lower level, by absdrh’njg 1;ifg_c amdunt_"of rainwater within the klongs, Con-
sequently, éareful'atténtion.needs to be paid to the operation of pumps.

The eastern half of tlle_Prelifninary Study Area, east of the Feas'ibility Study Area is plan-
ned to m'ain'td‘in its water retention function in order to protect the western half, and a
partltlon dyke (second ﬂood protecnon bartier) IS planned between both areas. There-
fore the water level may rise in the eastern half durmg the rainy season, resultmg possibly
in wnﬂlcts between remdents in both areas. If the accumulated rainwater in the eastern
half is diverted through the gates along the second bartier into kiongs and pumping sta-
tions in the western half, conflicts will bé eased. :

The pumped ;di'schérge into the Chao Phraya river may create a rise in river water levels
as described in Chapter 4. Theféfor'e the main Iiumpiﬁg stations located along the Chao
Phraya river need be operated by taking into account the hydlologlcal conditions both in
the river and in the western half. '

An mﬂow to Kiong Tan® from the City Corc Area is planned, The impact of the pump -
from the City Core Area should be observed. To the contrary, if some’ rainwater is divert-
ed into the City Core Area, floodmg status 'in the western half can be improved in the

. case of heavy ramfail exceedmg the. des;gn rainfall occurs in the Eastern Suburbs and
only hght ramfall occurs in the Coxe Area, A similar operation can be expected from Bang
Khen-Bang Sue polder to Phra Khanong polder through Klong Lat Phrao,

In concl_usmn, the proposed facﬂlhes nave to be systemattcany operated to protect the
" westein half area, by considering the hydrological conditions therc. The facilities are
also effective in alleviating flooding in neighboring areas of the eastern half, the City Core
: Area-éhd_ the Green Belt area. This will occur when the facilities are operated by taking
into é_dcdunt the hydro[ogica]__cdnditions not only in the western half but also in the
~ neighboring areas. In addition, the facilities are to be operated in order not to raise water

- levels, -

For this 'purpose, the establishment of a flood control operation centre is recommended.



1.2

7.3

Roles and Effect of the Pioposed Facilities

The proposed main flood ploteotion/dmmagc facilities compuse B Green Belt dyke and
gates, 2) Chao Phraya river dyke, 3) second dyke and gates and 4) pumping ‘stations and
klongs inside the polder. At present (1985) some of the main facilities such flood protec-
tion barriers (Green Belt dyke) and main pumping stations ‘have been: constructed.
Fig. 7.1 shows the locations of main facilities. The hydrauhc effects of these main facili-
ties are large as shown in Fig. 7.2 and their operation will play a key role for flood pro-

tection.

Rainiwater storage capacity. of klongs and retention area is fully utilized by setting out a
maintenance water level. The total storage capacity is designed to be almost equivalent to

" a rainfall of 46 mm which is 60% of the design areal average rainfall. Fig. 7.3 shows the

conceptual roles of design storage capacities of each polder.

[Jig.. 7.4 shows the flooded ateas in 1984 fléods which 0'.cc_u1‘ed after the construction of
Green Beli dyke'aﬁd main pumps as the urgent ﬂOOd_control measures. This figure in-
dicates that the constructed facilities are not fully sufficient for a 1984 flood.

Existing Flood Control Operation System
Prior to proposing the control centre, the existing operation systém is desc_ribed.

The Department of Drainage and Sewerage (DDS) in BMA takes the responsibility for
flood control and protéction of the urbanized area in BMA. Flood Protection Centre is
organized in DDS and a Flood Rehef Centre is organized in BMA Head Offlce in the rainy
season. Other departments in BMA and 24 district offices support the Centre to protect
and mitigate flood effects in BMA.

Rainfall data and wcather information are collected from the Metéorologica_l Department
through telefacsimile system. Hourly water levels at pump stations and regulating gates

are transmitted by telephone.

The Royal Irrigation Department (RID) is prinbi;ially’ in charge of flood Cd_ntro! in the
agricultural area and controls some watergates located atong the Green Belt. Besides, RID

“controls some main pumping stations in the urbanized area at Bang Khen, Phra Khanong

and Samut. Prakan which are located at the outlet of the main k]ongs

Flood Fo;ecastmg Centre (FFC) in the Electumty Generating Authcnty of" Thaﬂand
(FGA D) forecasts the water level in Chao Phraya River at Memorlai Bndgc based on the
hydrological data of Chao Phraya River Basin and tldd] data This' Flood Forecasting. -
Centre obtains the weather infor mation from the Meteorologlcal Department da;ly rain-
fall data from Meteorological Department and RID stream flow data from RID and
regulated flow data from RID and EGAT.



The existing systems are lacking in the following;

. Centralized monitoring system of hydrological data

- Centralized observation system of operation conditions of pumgps and gates
- Systematic and efficient operation of the facilitiés . '
- Reliability of collected data and

- Analysis of _cbllected data over a long period

The existing flood control and data management system in DDS is a so called “Off-line
System.” By intro'dtic_ing the “Telemetering System. or “On-line System”, the need is
to establish a centralized monitoring system for hydrological data and the systematic
and efficient operation of the facilities.

7.4 Proposed Flood Control Operation Centre

In general, the flood control ‘opei'ation system should cover not only eastern suburban
Bangkok but also whole Bangkok Metropolitan Region because the Study Area is bul one
part of the Lower Chao Phraya Plain. However; such system needs much money, there- _
fore it should be expanded stage by stage in conjunction with the development of the

area,
© The area cdve1‘¢d at this stage are proposed for 600 km? of the City Core Area and
Eastern Suburban Area which have high priority for flood protection measures in BMA
Region. '
| 7.4.7 Purposes
The bﬁrpdses of the proposed system are (see Fig. 7.5}
(1) - Collection of ﬁood information |
) Anélyéis, prediction, warning, data supply for bperation of facilities.
(3) Establishment of operational rules and Tules fo;w the issue ()f flood warriings.
(4) Storage of flood information
.('S) Public relations
(‘6) Co!lec_ﬁ_on of water quality data, establishment of operational r_uIt_as for water
: .qu’a_iity control
(7 Tra’in.ing for staff in the Centre

The yroposed system: comprises of monitoring, transmitting and analysing functions
{(sce Fig. 7.6). '



7.4.2 Mbnitoring System

As a first step. fifteen monitoring stations are planned as desu;bed below (see Fig. 7. 7
for control of main facilities. observation of flood conditions in infand and outer zreas

(see Table 7.1

(1) Water levels (both of kiongs and the Chao Phraya Rnel) at six pumping stations
“along the River ie.. Bang Sue. Sam Saen, Padung Krung Kasem. Rama IV, Phea

Khanong and Bang Na.

(Y Water levels tboth ﬂlé eastern alf and the western hall) at two gates stations
along the second barrier i.e.. Klongs Saen Saep and Phira Khanong

(3) Water levels (both the eastern half and the Green Belt Area) at four galtes along the
‘Green Belt dyke i.e.. Klongs Song, Nung. Saen Saep and Plira Khanong

(4) Water levels (both the City Core Area :md the western half) at Klong Tan pumpmg
station whicl punips out stormwater from the City Core Area to the western half.

(3) Water levels in the western hall; in the middle of Klong Lat Phrao and Bang Na area

(6) Raingauges are installed at the abovementioned 15 water level stations.

Table 7.1 Role and Site for Monitoring

Role of L Monitoring
. c ?
Monitoring ontents of Monitoring Stations °
‘Water dlevel in Main Klongs . ‘Hain klongs

*Main pumping'statibﬁ

Control of ‘Control of maintaining water ievel +Main gates at green belt &
Main in wain klongs : oo 2ad barrier
Facilities :
*Control of klong environmental
conditions
‘Water level conditioh in green *Main pumping statjons
belt area ) ’ .
Observation of o ) e -Main gates of green belt &
0 ‘Water level condition in retarding - 2nd barrier
uter : :
- area
Conditions

*Water level in the Chao Phraya River

*Water level in swall klong . »Small klong in the heavy past
. flood damaged area
Observation of { »Drainage operat ion of small klcngs .
Inland : .
Fleooding

‘Punping stations and gate

-Control of maintaing water level in
small klongs
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7.4.3 Data Transmission stterﬁ
_ n gener'ai, there are twb kinds of data transmission systém such as
(1Y Telephone circuit.transmission system |
(2) UHF radio transmission system
In this 'prOject the fbrm‘ér is proposéd due to the félloyving reasons:
* Radio wave hindrance due to high buildings is Iérg_e.

The radio band is regulated by the army and it will take a long time to obtain permis-

sion.

* According to the economic development project (EDP 1984—1988) of TOT, the
number of telephone lines will increase from 380,000 lines to 900,000 lincs and it
is casy to obtain lines.

* Thé initial cost' of the former is estimated at a'b_out 68 million Baht, and the latter is
abo'u_t 113 mi:l;ibn: Baht. The higher cost of the latter is.mainly due to the construc-
“tion cost of 'high radio towers and ':equipment“costs. Although in the former, a tele-
phone chafge’ is heeded,_the merit of the lower construction cost is large. From the
coni'parisoh between the both total costs of initial cost and operation/maintenance
cost for first 20 years of operation, the total cost of former is about 20 percent
fower than the latter (Details are shown in Appendix G).

“*. The mainténance and future expansion works will be done by TOT in case of the
former, and i case of the latter by the organization in charge. '
7.4.4 Major Eaquipments and Cost

Ihe major ltems of eqmpment and their estimated cost for the proposed system are '
shown in Table 7.2. The total initial cost of 68 million Baht and operat:on and main-
tenance cost of 2 smlhon Baht are estimated.

The sch_ematic diagram of the monitoring system is shown in Fig, 7.7 and the schematic
diagram of a monitoring station (rainfall and water level gage station) is shown in
Fig. 7.8. '

75 qudd Confrbl Operation Rule

7.5.1 General Rules for Flood Control Operation

The facilities should be operated based on the rules determined by the centre (see
Fig. 7.9.). Especially the preparatory operation of the main pumping station before



75.2

7.6

rainfall is 1mpo:tant in order to mainiain the (les;gnatc,d mamtenance water ievel in the
klongs. The facility operatlon rules should be ammended from time to time 1c001dmg
to the result of actual operations. Table 7.3 shows the examples of facility operation

rules.

For facility operation the following should be taken into consi'dera:tion;

(D) In the case when rainfall exceeds_'the'design i'ainfa_ﬂ in dne polder, the drainage
facilities in the other polders should be systematically operated i.., operation of
gates located at the border of each poider or pump discharge from flooding area

into other areas should be made.

(2) In the ¢ase when heavy rainfall occurs i and around the Study Area, facilities
should be operated to alleviate overal] floodmg there :
For that purpose hydrological data not only in the Study Area but also in neigh-

boring areas such as thé Green Belt area eastem half-area and Core Area, and the -

Chao Phraya river must be collected and analysed

{3) The distance beflwe'en méin5 bii’mpihg stét.ions'and the gates of the Gréfen Belt
dyke is upto 20 kilometres, thus the flow time between both St'a‘_tio'ns will be over.
14 hours. in operating these facilities, attention should be paid to this time lag.

Forecasting of Water Level

For the time being, water levels will be estlmated by the past observed ramfall and
water level data. These water levels are utilized as the basis for the facility operatmn.

Institutional Position of the Centre

At present, the proposed flood control operation centre is recommended to belong to the
Sub-Comimittee on Project Designation because the existing major roles and actions for -
flood protection and drd1nage for Ban&kok and mety are executed by DDS ‘and RID.

~ This matter is also described in Chapter 8
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Table 7.2 Major Equipiments and Estimated Cost

{Unit: Thousand yen)’

Item

Unit

Amount 1| Remarks

v

MASTER STATION

1.
2.

Color Copier,70"projector
Mimic PaneX,TV Came1a, VTR
Desk, etey |
Communlcatlon sub systeﬂ.

3.
4.
5.
6.

Host Computer

Han—ﬁachine sub-system

Application &oft Ware
Povetr Supply System
Cables

e

set

1 -unit

(325,900} | 4 thout Back

up machine

@ |

OUT ‘STATTONS -

1.

‘2.
3.

4.

5.
6.

7.

8.

0T (STC=1000)

Cabinet .

Water Level Gage
Rainfall Gage

QTU Seft Hare

Cable

Modificatlon of Exist-
ing panel )
DC Battery charger

(109,500}

(3)

e

3RV I S - N SR X
s (R

OTHERS

‘Master Station
:Installation :
Sub-Master Tnstallatiom|

i,

.Site Testing

0TU Installation

Spare Parts

Test Equipments

0T House

T0T Telephone Line
(ne. year Maintenance
Operation Training

(190,200) | 190,240

(4)

Total of Initial Cost

¥ 625,600

thousand yen

68 Million B

)

Operation & Maintenance

1,
2.

R

4,

- (TOT.EGAT.ETC)

Salary of Qperator
Operating Expense

Patroling Expense’
Office Work Expense

(2 Millfon B/year)

77




Table 7.3 Exambiés of Facility Operation Rules

- Rainy Season

'(JdlyéDécember)

Dry Season

(January-June)

Regulator Gate
of
Creen Belt Levee

Closed as a general rule

. Open on the direction of
the centre

-Controlled to keep the mainte-
nance water level in kiong

Regulator Gate
of
2nd Barrier

-Closed as a general rule

" Opened on the direction
of the ceritre and the water
level must be kept leéss than
maintenance water level in
klong ' o

‘Controlled. to keep  the main-
tenance water level in klong

Gate betweén
each polderx

‘Closed as a general rule
* Opened on the divection
of the centre

"Opened as argénéral‘rule_
‘Controlled for klong flushing
on the direction of the centre

Gate at
pumping station

- Opened when the condition of
outer water level is lower
than inner wvater level

* Closed on other conditions

» Closed at night as a general

rule ~

“Controlied for klong filushing
on the direction of the centre

?Controlled to. keep the main—
tenance water level in kloeung

.Pumpiﬁg Station

. Operated to keep the mainte-
nance water levél in klong
polder

b

"Operated to keep the main-
tenance water level in klong

+Operated Eb; kﬂong f1uShing
on the direction of the centre




CHAPTER 8 INSTiTUTi‘ONAL/OHGA’N!ZAT!_ONAL ASPECT

. }*ollowmg the prekus s‘tudles of the Master Plan, thlS chapter contains the findings and re-
commendatmns on the mstltutlonal/orgdm?atlonal aspects The detailed analysis and explana-
tion are set out in Appendix H. '

8.1 General

The recommendations for institutional strengtheniug are presented so that future works
on the flood’ protectlon program and the Pr o;ect in the Study Area could be best manag-
- ed with eff;memy and etfect:veness '

The concept of msntut]onal strengthe‘ning has two aspects, i.e.,
- institutional arrangements: framework in which relevent organizations are involved,
-~ individual organizations'themseives

'ln reference to the first aspect it is to be’ stressed in tlus report {liat the, “Natlonal Flood
Protectlon ‘Board” and “Bangkok Flood Control Fund™ proposed by the ADB report i.e.
c.entlal managerlal and coordmatmg organization is dealt as.d given cond:t;on Accord-
: mgly the analysis is.limited in terms of allocation of roles and functions among organiza-
‘tions concerned for an efficient Project implementation (refer to Figs. 8.1 and 8.3).

Also it is' to ’be emphasized with regard 10 the second aspect that the siudy aims to
: mvestlgate and present necessary and sufficient solutions for an institutional and organi-
-zatmmﬂ framework thh techmcal speuﬁcatmns The numbers and the amount of the
_ budget proposed heremmth are the minimum requirements to implement the PrOJcct
being formulated on the basis of the expected workload and capability- of the DDS
officials uwolved :



8.2

8.3

Present Institutional Framework and its Shortcomings

At present time, there are involved a_imost fifty organizational units in flood cqntrol'
schemes in and around Metropolitan Bangkok, i.e.:
- The Cabmet

- The National Flood Protectlon Lomnnttee and iis Subv(,ommlttees
- Governments Department Agencies
- Local municipalities _
- Bangkok Metrc_ipoii_tan Adinin_istrétion (BMA)
- BMA departimént égencies, DDS etc.
- Other ag_encics '
(see Figsﬂ 8.1 and 8.2)

Wlth these big corps involved, multzphczty and overlappmg ‘of responsmliltles of the
different orgamzatmns in a feature of the current mstltutlanal aspect. '

The Nanonal Floocl Protectlon Cornnuttee (the Urgent Comnuttee) came mto the natwnal :
flood protection scheme for the first tnne in October 1983 and has ‘benefited the natlonal. :
coordinating and momtonng functions of the ex1stmg organizatxons concemed Ihough :
the Urgent Committes is partlculariy powerful and mﬂuentlal its existence is of a tem-
porary nature and these is 1o assurance of future full tlme permanent activities.

BMA a semi- autonomﬂus governmental body Wthh is responmble for ﬂood control in
the arca, and the DDS, as-its major executmg hand in this regard, arP a!so both suffenng
from a lack of autonomy, fmgmented rcSpOIlSlbﬂltles partlai futfillment of resources such

as capital, personnel and facilities at its dlsposal resul’tmg in institutional mefflc;e*lcy and'

_mulfunctlon of the comprehensive mtl-ﬂood system/construutmn procedure (F:g 8. 4)

-Recommendations for Organiza_tional Aspects

In the Master Plan of 85, the fo'!!owing recommendations were"made;

1) Structural measures at the project level:
~ A project implementing body with functions of;
- administration |
- design
- construction and planning
- operation and maintenance

of the drainage facilities and emergency relief activities as well.



2} Non- structural measures at the 1eglona1 and the Pl OJGLt fevel:
(1} 12 lood phm man‘tgement
) Flood control operation centre
Based on these_ re_c_ommen(iations, the study team presents the follbwing proposais in
this report {See Fig, 8.3),
1 Institutional strengthening of DDS
2) Mobilization of the sub-committee on Sli.pporting activities

3) Establislﬁng the flood control operation centre

8.3.1 Institutional Strengthenin'g of DDS

The DDS is predonnnantly to become the main orgamzatlon w;th reqmred functions
to. jmplement the Pro;ect as tne ﬂood control drainage works are executed Whlle much
‘assistance for significant constructwn and dramage lacﬂitles operatlou have been cur-
_rentlyr gwen by the Royal Imgation Department (RID), the strategy of placmg opera-
: tion/mamtcnance resp0n31b1hf.y on  DDS requires a range of substantial institutional
strengthening within its structure (Fig. 8.4). '

In order to gear up the Department to the Projects additional scopes of work, it is
proposed for the DDS to be prepared w1t11 the nght sort of staffing and finance in the
following:

1) Staffmg in total 41 (nmludmg supporting staffs):
(1efer to F;g 8 5)



Project Function Sub-Function (Section) Personnel

1) Construction Phase:

(1988—1991) . ' 41
*Project Manager - (1)
* Administration N (13)
- Head : o 1
- General Administration 3
- Planning 3
- Y¥inance _ _ _ 3
- Personnel ' 3
#*Design B . - 0)
- Head _ ' I
- Design : 5
- Engineering = ' : ' 4
*Construction Supervision - ' B (7
' - Head ' el
- Electricity - 3
- Mechanics S 3
- Civil Bngineering () 5
(Pumping Station, Gates)
- Civil Engineering (1) s
- {Klongs, Barriers)
2) Opefation and Maintenance
Phase: (1989 Onwards) _ 14
#Project Manager : (1)
*Deputy Manager . ' (1
* Administration o - NG
- General Administration' : : 2
- Finance : |
#Operation and Maintenance 9)
- Operation 3
- Maintenance S 3
- 'Repair and Conétruction s 3

2) Budget Model _ _ _
(1) Office expenses in total: 2.6 — 3.8 million Baht per year

(2) Personnel Budget: - 2.1 — 3.1 million Baht per year



3)- Scope of work

(1) Administration ......... ...

(2) Desifn ..vevrenneni ...
" (3) Construction ....... e

(4) Operation and Maintenance ..

General administrative matters and construc-
ture contract finance, budget disbursement,
external relé\tioﬁs, personnel policy and so
forth. '

Engineering design ‘and specifications, hydrau-
lic analysis and supervision of ail design works
relating to the construction works.

Supervising all works related to co'nstructioil,
installation * and ‘commiissioning. of all the
relevant machines, equipments, and plants ’

Manage all the. works regardmg operation
(bringing faCIIlt]BS into action at appropnate
time) and - mamtenance (to. ascertain the
funbtlonal capablhtles of the fauht;es at all
times _and to minimise dcte_nor_atmn.) includ-

_ing repairs (to put the accidental deterioration

of facilities iﬁto_ order), and additional con-
struction of facilities.

Preparation of mamtenance and repair cont-:
ract documents.

The above list are the mmmmm number to be ﬂngagcd in the project 1mp[ementat10n at -

. each phase Acco; dmgly, it does not necessauly ‘imply that the same persons are to be

8.3.2

appomted at dlfferent phases of the pmject

: The settmg up of the new branch ofilce such as the Lastern Suburbs Dramage Office
_ proposed in the Master Plan is excluded in this leport mamly due to high administra-

tive cost.

Mabilization of the Sub-Committee on Supporting Activities

- While thé"'hard -ware projects (pumping stations, klotigs, gates, efc.) have proceeded in

and around the Bwngkok downtown area, urban piannmg, and non-structural measures

such as;

- L;md use plzgnniﬁg \if:ith respect to drainage control

- Rainwatgf retention areal study

- Guidelines for ﬂoéd p}eiin management

~also should be promoted.

- Building codes for anti-flood construction



Reflecting those jobs which haifé beén done so far by the sub-commiitee on Drojécf
designation and its secretauat the sub-committee in charge of non-structural measures
is also to be assisted by its own secretariat with the iollowmg staff and functions:

1) 5 Secretariat staff (including supporting staff)

(1) Managerial Officer (1')‘ ...... Dlrector General or Deputy
' Duector General of DDS could be concur-
_ rent this posmon
'(2) Engineer ('1) .............. Management, - planning, _design, co-ordination
between “the . organizations concerned, super-
_ vising flood plain management program .
3) D'raftsman, Secretary (3) ... . Assisting superior officers in drafts, day-to-
day routine office work efc.

2) Study on land use plan in view of flood protectlon for approval by the Comnuttee '
~and comnntment to public relations activities:

- \domtor and evaluatt all the pr{)}ects wnplemented in the past and raport to
the Committee for futire lmprovembnt

+ Obtain advice trom forelzn consultants in vartous aspects of non-structural
policy and measures xmple_me-ntatwn

- Coordination between Government agencies, State enterprises and possibly
pnvate organizanons on matters concernmo flood preventmn mcaaureh and

applications.

D In 'performance of “above-mentionsd duties, the S'ub-Committee on Suppbrting
Actmtles may entrust the se(,retanat with the operatmn ‘or submission of recom-
mendations to the sub-commlttee for further proceedings,

4)- Budget Model _
() Office maintén;_mce: Q.44 — 0.53 million Baht per year
(2) Personnel Direct Cost: - 0.236 — 0.43 million. Baht per year
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8 3.3 kad Cantrot Operatmn Centre

To carry out the fleod pxotectlon schezne an efféctive and efficient anti-flood operation
and information system, both in terms of aOft and hardware, is required for the succes-

'_ sful implementation of. thc, PrOJect With emphas;s on operation and information dis-
semmahon function, as the focal point of the scheme the ﬂood conirol operation
centre is proposed to be set up under the sub- comrnttee tor

l) centrahze the drdmage facﬂltles (purnpnw statmns gates klongs and 80 forth) con-
- troi and managem_ent through the telemctermg information network system,

2) increase reliability of 'collected data so that those dréinage fac=i1_ities can be operated
at the. time of flood. '

3) increase and utihze ﬂood-related information and data of mcteorology, hydrology,
 flood damage, facility operauon and others in takmg advantage of its large data
' processmg capacﬁy '

4) ‘prepa_ratlon of the oper:aﬁon manuai,
.5) public tel_ation_s activities, and
6) '.trainin'g the Wbrke’r’s"who are in charge of thé'd:rainagé facilities operation.

The dlrector of the centre should be appomtcd from the high_officials’ of the DDS
© because of the centre.s attributes and close cooperation with the flood cont;ol centre -
in the DDS, at least during the initial stage of the centre.s operanon

. Scope of work personnel-budget rcqulred (See Fi 1g 8 6) would be:

1) Scope of Work

(H Adminis’tration' ............ general adrministrative matters including fi-

' ' nance, budget plan, personinel policy and so
forth :

(2) Planning .. .. T .. development of system eilgineering for the

total project: iinplemeniafion preparation of
dnmdge f'nmhtles operatzon data storage and
employee training for operation of machmery
and equipment at a_tune of flood.

3 in_for;'natio'n i e flood information and operational’ otders to
each drainage facility’ and- stations as well as
ordinary public relations

. (4) Technical 'Reséarch' ..... o devclopment of system engineering for data
' storage, date processing, col_Iéction of data and
analysis, forecasting.



(5) Monitoring ....... ... computer operation, system maintenance and
inspection of the facilities in the area

2) Personnel and Budget mo_del

(1) Personnel ... .............. “Total 22 staff including the Director and
supporting staffs

(2) Budgetmodel ............. Total budget of the centre {éxcep_t the cost of -
hardware and- its maintenance, replacement
cost) would be 1.5 - 2 0. iillion Baht.
Personnel cost would be 1.2 — 1.6 million Baht

The centre is also assigned to utilise its data for environmentai'consé‘rvation programs,
that is, low water management and.p!anning for klong wate'r_ quality control ete. during
the dry scason. A highly sophisticatéd computerized 'tel'emeteﬁnﬂ information and
operational system is required to strengthen Its work etficmn‘,y and 0 widen in co-

nem’uon with other relevant orgamzations such as range of jobs RID, EGAT, and

' Meteorological Department

The centre is tentatively to be the affiliated orvamzatzon of the “Comm1ttee on Flood
Protection for Bangkok and Vicinity”. There are 3-sub-committee i.¢. project designa-
tion, pro;ect supervision and public rélation and supporting activities. The roles of sub-

LO!IIHH‘HEES are as to!lows
1) Project Des;bnatlon Responsible for technical matter

2) Project Supervision and Public Ra,la.tmn Responsible tor pubhc relat:on

3) Supportmg Actlvmes. Responszble for non-structurai measures

I‘hereforn, the flood control operation centre is under control of Sub-commlttee of
Pr OJeLi Designation and other two Sub- commlttees get miormdnon from the center.

8.4 Siaffing Schedule

In accordance with the Project implement:ition schedule which is refeérred in chapter 5,
80 statfs in total ulCEudmg technicians and supporting staffs are to be requlred in com--
pliance with assu,nments in P.rOJeLt nnplementatmn in the tollowmg,

1) 1987 (the vear in which Ih_e detail design would take pIace}
In total 20 staffs within the range from the senior level officer. to the elerk
typist,

) 1988 {the tirst vear of construcfion)

38 in total are to be required for the project implementation.
3) 1989 (the second year of constriction)

I total 18 staffs is required.



4)

1990 (the third year of construction)
4'staff is input into the project.

8.h Consuitants Technical Assi'stance

In the view of the consultancy services, technical assistance would be required in the

following fields,

. institutional and . managerial advisory services (mainly relating to institutional

strengthening of the DDS and_'ﬂoo'd plain management)

set 'up of the computerized operational, information centre (in compliance with the

flood control operation centre)

The major fields of assistance to be covered are;

Financial and managerial evaluation and planning

Opera_‘[ion performance and program monitoring
Financial reporting system

Public Relations

Auti-flood operations and information system

System engineering of the computer both in terms of soft and hardware






CHAPTER 9 FINANCIAL STUDY
“Finance is a base of project executio'n.' This chapter describes financial aspect.
9.1 Recjuired Cost and lts Allocation

9.1.1 Project Cost

The pxoject cost requlred to lmplement the f‘ rst stage program of the Eastern Suburban-

Bangkok Flood Protection and Dramage Project (heremafter called “‘the Prmect”) is

estimated at Baht 2 ,655 million at 1985 prices. _ :

Out of it Baht ! 262 million or 47.5% are accounted for by forelgn exchange compo-
 nentand the balance of Baht 1,394 million or 52.5% w111 be locatly tmanced

. -Regardmg the 1ocal component of Baht } 394 mitlion, zt is assumed that the centrai
government and BMA -will equally share the cqpltal cost. Baht 697 mllllon (26.25%)
deriving from BMA coffer and’ another Baht 697 million (26.25%) being transferred
from natlonal ceffer. Governmental partlclpanon is reuommended because of the public
‘nature of the fiood control pmject and takes the form of a grant.

Annual capital paymenis by BMA are shown in Table 9.1.

Table 9.1 Project Cost at 1985 Price :
' - (Baht million)

Ttem  Total 1987 1988 1989 1990 1991

Project Cost 2,655 - 46 85 825 805 154
F/C 1,261 23 450 353 372 63
L/C 1,39 23 375 472 433 91
50% of L/C 697 11 188 236 217 45

Note: F/C = Foveign Component, L/C = Local Component

The lending terms on foreign ,loéné; are 'nssunied._to be soft: the annual interest rate of
3.5% and the repaynient period of 30 years with the grace period of 10 years; The rate
is much lower th_an_ 'thé prevéiling'opportimity_cost of Capita} at 16% -am_l interest pay-
ments-works out at Bahit 1,078 million at 1985 prices; which is by {5% less than the
amount of the lo‘m The average annual dmount of repayment over 34 years is Baht 32

Imlhon
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5.1.2 Opératioﬁ, Maintenance and Rep!aceme_nt Cost

To operate and maintain the P’roject, Baht 42 million wi_l] be required annuz__tlly. In addi-
tion the replacement costs of flood control equipment are assumed to be Baht 129

million every 15 years, at 1985 prices.

9.2 Annual Gosts for SMA

Supposing the prices increase for both foreign and local qunponents by 5% annually,
Table 9.1 will be converted to Table 9.2. '

Table 9.2 Project Cost at Current Prices

{ Baht million)

Item Total - 1987 1988 1989 1990 1991
Project Coat 3,242 5t 955 1,003 1,027 206
¥/C 1,53 25 . 521 829 475 &
L/C 1,708 26 434 574 552 122
50% of L/C 854 13 217 287 276 61

Under the Table 9.1 éonditio_ns the annual costs over the entire repayment period will
be as shown in Table 9.3 and Fig. 9.1. In the peak year of 1990 Baht 290 million at 1985
prices will be required. At the end of the repayment period of 34 years'-BMA will have
p:_;id the cumulative cost of Baht 3,351 miilion, of which Baht 697 :mi:ﬂion. {(20.8%),
Baht 1,078 million (32.2%) and Baht 1,576 million (47.0%) account for capital, Tepay-
ment and O/M/R costs respectively.

9.
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9.3 Comparat'ive Position of Project

The cost of infrastructure projects to be self-fmanced by BMA dunng the 6th Five Year
Plan peuod is estimated at Baht 3 954 mﬂhon

Year-wise, sector-wise breakdown of Baht 3,954 mllhon is shown in Table 9.4 and Fig.
92. In forecastmg capital expendlture of BMA, it is assumed that the expenditure will be
30% of the total forecast budget of BMA: Appropnataon to mfrastructure projects dunng
‘the 6th Five Year Plan period Occupleq 29.2% of the projected capltai expenditure during
the same period. Out of Baht 3,954 million flood control projects account for Baht 1,602
miliion or 40.5%. Out of Baht 1,602 million the Pm}ect occupies Baht 697 mﬂhon or
43.5% (5.1% of capltal expendxture) n the peak year of 1989 BMA will spend ‘Baht
236 nulhon for the Prcqect which corresponds to 8.8% of the pro;ected capital expendi-

ture in the same year.
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8.4 Estimated Average Abnual Damage and Loss per ;‘apita

In average 495 Baht has bt_:en estimated as an annual damage and loss per capita in the
area, at 1985 price level, subject to the following assumpiions:

- Fourty years of pmject life
- 2.3 million of populatzon in the vear of 2005
- risk analysis i in the context of one, two, five, ten and twenty year refum penod

As for project' COst per capita, 54.5 Baht at the constant price tevel of 1985 cost to every
person annually to implement the Project.
8.4 Analysis and Es'tima_tion of BMA Revenus

In. the preceding section the relative 'Dos'ition of the Project to the total number of infra-
structure projects as well as the total capital expendlt-.lre budget of B\ii& has been estab-
lished. In this section specific sections of the BMA budget are qumutdtwely analyzed.

I Table 9.5, forecast BMA revenue increase is shown. It tanges from. Baht 700 to 1,500
million over the period 1987 to 2000.

“Tabla 9.5 Two Components of BMA Revenus incresse -

{Baht million ag 1985 pricas

Year 1987 1988 1989 1990 199F 1992 1993
NOIGR COIBB 412 436 463 499 520 551
MBLEZ 302 320 339 360 361 404 528
i 590 732 775 823 871 924 979

BMA 7,390 8,120 8,942 94,8360 10,830 11,307 13,097

1004 raas L9946 199y 1998 1900 2600

13 Giv 855 896 737 782 28
Yy 54 b 3R2 510 341 S%3 511 ahd
L,038 1,101 1,166 i 1,310 1,3%3 1,477
e 0l 13,851 LTSI 19, 1e8 21,0850 23,193 28,513

HEaatuval inevease of BMA revenue
Cowed Liazation of sxistioe locsl fswes

JR I R A K SHLOXLIET L0 loogt TsNes
~tobal

Flelas veveuue or 3MA Uingluding othse revenus




9.5.1 Analysis of BMA Revenue Budget -

9.5.2

Total amount of BMA revenue b.udge't in 1985 .is_Baht 6,006 million as shown in Table
9.6. Out of it, 79.3% is fixed revenue and the remaining 20.7% is government subsidy.
Tax revenue occupies 90. 2% of the fixed revenue and therefore, it oc,cuples 71.5% of
the total revenue budget

Tax revenue is comp_osed of BMA local tax and shared_téx, and their respective shares
are 19.2% and 80.8%. Their respective shares in the total revenue budget are 13.7% and
57.8%. Shared tax which is primarily national tax raised by the central government and

transferred in part to BMA compnzes a major part of tax revenue and total revenue
budget.

As. shown in Table 9.7 BMA local tax is 'nrtually composed of two taxes, namely housc

_and buildmgs tax and development tax. Also, shared tax is mainly consisted of two

taxes, namely bus;ness tax and vehicle tax. Business tax is a major source of tax revenue
accupying 63 4% of shared ?av and 51.2% of tota] tax revenue in 1985. Potential

sources of funds for capital raising and cost recovery for the Project can be found among
the above four taxes.

Estimation of BMA Revenue Budget

It is said that the two local taxes are at present not efficiently or effectively practised. _
“To rectify the situation, reinforcement of tax base centreing on tax mapping and crea-

tion of tax rollsis in progress. It is expected that it will be completed in these two years,
and revenue from these sources will increase by 30% at least. The GRDP of Bangkok
Metropolls has been dssumed to srow at the average annual rate of 6%. Then, the natural
increase rafe of BMA tax and other revenues can be assumed to be the same. Based on
these Table 9.5 has been prepared. -

Table 8.6 BMA Annual Budget {1983 — 1985) — Revenue —

{Bahc millica; ?)

Lrem . 1983 1984 1985
1. TaxERevenue 3,166.00 69.8 3,732.00 58.8 4,294,110 71.5
{aMA Local Tax) £ 656.50) (14.0)[¢ 721.50) (11.4)§( B824.50) (13,7}
(Shaved Taxes) {2,609.50) (59.8) {3,01Q.50) .(147.14‘} (3,469.50) {57.8)
2. Fee Eor Licencing & 100,17 2.1 105.93 1.7 119.53 2.0
Permits ) . .
3. BMA Property Revenue 183.31 - 3.9 22469 3.5. ‘2-55.65 4.3
4. Business Revenus §.90 Q.2 . 10.30 0.2 8,80 0.1
5. Others . 197.25 4.2 ) 654.42 1.3 84,68 1.4
- Sub-Total 3,755.63 © 80,3 4,157.34 65,5 4,762,96 79.3
6. .{‘-entral Covernment g21.20  19.7 | 2,189.13  34.5 | 1,243.07 20.7
Subsidy ) . : .
Total 4,676.83 Lle0.0 6,346.47 100.0 6,006.03 100.0

Source: BHA Document



Table 9.7 BMA Anmeal Budget {1983 — 1985} — Breakdown of Tax Revenue --

(Baht million: %)

T en o 1983 1984 - 1985
L. BiA Local Tax §56.50  20.1 771,50 9.3 824.50 18.2
(Rouse and Buildings Tax) (585.85) (17.9) ). (560.00) (15.0)] (660.00) (15.4)
(bevelopment Tax) (103.83) (3.2} S(110.006) ( 2.9) (119.00)_( 2.6}
" (Other Yaxes) 3318 ( L.03] {3150y (L. £ 5450 ( 1.2)
2. $hared Tax 2,609.50°  79.9 1 3,010.50 0.7 3,669.60  BO.&
(Business Tox) (1,454.81) (44.5){(1,925.00) (51.6){(2,200.00) (51.2)
(Vehicle Tax) Clossren (2r.m ¢ see.0my (23.23((1,026:10) (23.9)
(other Taxes) ol sessm (e 219.50) € 5.9 |( 243.50) (5.7
Toral 3,266.00 (100.0) ] 3,732.00 (100.0} 4,294.10 (100.0)

Source: BMA Document

9.6 Capital Raising and Cost Recovary

To meet capital, repayment and Of/M costs over the 5 year implem_entation period 1987
to 1991, it is proposed that one fourth of the revenues to be generated by natural in-
crease and the mobilization of existing local taxes will be appropriated. To recover re-
payment and’ Of/M costs from 1992 onwards, one sixih (1992 to 2006) and one ninth
(2007 to 2020} of the revenue by the mobilization of existing local taxes will be allotted
to the Project. The result is as shown in Table 9.8 and Fig. 9.3. ' '

Cumulative amount of capital, repavment and O/M/R cosis gver the repayment period
for 34 years is estimated at Baht 3,351 million. 1t has been established that they can be
fully met by using some of the expected annual increase in BMA revenue.

Up to the end of the 6th Five-Year Plan period flood control projects will be publicly
financed as euvisaged in the “BMR Study™ report by the World Bank in light of the
public nature of the projects in which beneficiaries cainot be specified in a clear-cut
manner, (After a project is implemented beneficiaries can witness actual benefits of the
project, and then it will be reasonabie to levy taxes on them.) After it, hou}evér, due fo a
growing magaiiude of the eéxpected spending on flood control projects intfoduction of
acw faxes or the like on the beneficiaries will beceme necessary, ‘Thus, to finance the

Eastern Suburban Project Phase U aud IH it is recommended that a developraent sur-
charge and the Urban Development Tax will be initiated as described in the Master Plan

Study .("t‘r[).t‘)l'_i.



Table 9.8 Capital Raising & Gost Recovery Schedule

(at 1985 prices) (Baht million)

Year 1987 . 1988 1989 1990 1991 1992 1993 1994 1a9s 1996

RQRD 11.8  211.2  283.9 . 289.9  126.0 80.2 78.3 6.6 75.8  73.4
X.ICR 97.1  102.9  109.1 5.7 122.6 0.0 0.0 0.0 0.0 0

| MBLZ 75.5 £0.0 84.8  89.9 95.3  67.4 71.4 75.7 80.2 8
T 17706 1830  193.3 . 205.6  217.9  67.4 71.4 7.3 80.2  85.0
BLSC  +160.8  -28.7  ©-89.9 . -84.2  +91.9  -12.8 6.3  -0.9 +5.2  #11.6
M OBLNC +160.8  +132.6  +42.6  -41.5 50,3 - 437.5  #30.6  +29.7 4349 +i6.d
Yesr 1007 1995 1969 2000 2001 2002 2003 2004 2005 2006
RQRD 2.6 £4.9 93.2  101.% 99.3  95.%  2°0.8 85.3 85.1  s2.1
N.ICR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MEL2 90.1  95.6 1013 107.4  107.4  107.6  107.4 1074 107,54 107.4
T 90.1 95.6  101.3  107.4  107.4  107.4  107:4  107.4 107.4 107.4
BLNC 3175 +10.7 +8.1 +6.0  45.1 0 +12.0  -113.4 4101  422.3  #25.3
Cv BLSC | 464.1  474.7  +B2.8  +88.8  +96.9 +108.8 “4.5 1145 #36.7  462.0
Year 2007 2008 2009 2010 - 2011 2012 2013 2014 . 2015 2016
RQRD 79.1 6.6 74,2 7.8 69.7 67.6 65.7 63.9 62.3  60.7
N.ICR 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.6 0.0
MBLZ 71.6 71.6 1.6 716 1.6 71.6 71.6 71.6 7.6 7.6
THL 1.6 71.6 71.6 71.6 1.6 7.6 71.6 1.6 7.6 7l.6
BLNL 2307 ~5.0 -2.6 -0.2 +1.9 44,0 +5.9 7.7 9.3 +10.9
o BINC  $54.3  4+49.3  +4b.6  ¥46.% 483 $51.3  38.1  +65.8  475.1 +86.0
Year  2017° 2018 2019 2020

RQRD 590 181.4 7.5 62.8

N.ICR 0.0 0.0 0.0 0.0

MBLZ 716 71.6 71.6 71.6

TTL 71.6 71.6 71.6 71.6

BLYC $12.6  -109.8  424.1  +28.8

M BINC  498.5  -11.2 412,83 L6

NOTE: RQRDéréquired costs; N.ICR=patural increase of BMA revenue; MBLZ=
' revenue to be newly genmerated by mobilization of existing local taxes;
TTL=total; BLNC=balance (=TTL-RQRD); €M BLNC=cumulative balance



9.7 Advlsabihty of ijact Impiementat!on

The final Judgcment on whethel the Pr aject should be unplemented of not is left to the
cconomic evaluation. However, the advantages of implementing the Project will be treat-

ed here from the fnmnual stan(lpomt

As seen aheadv, out of the plO_]eCt cost of Baht 2,655 IIIIH]O!I Baht 1,261 mllhon (47.5%)
will be financed by foreign loans. The lending terms of the loans are assumed to be soft -
as typified by the annual mte:est rate of 3.5%, Wthh is not only by far less: than the op-
portunity cost of Cdpltal (16%), but also less than the forecast rate of pme rise (S b).

The implications are that'if the Project vields a return on the foreign component below
the opportunity cost of capital it is :a_cceptable and also that the amount of repayment
(Baht 1 078 million) wiif be in real terms less than the am'oimt of th'e loans.

Regardmg the local component for both capital cost {B'mt 697 m;ilxon) and 0/‘4 cost _
(annually Baht 42 million) to be self-financed by BMA, it can be stated that since the
growth of BMA tax revenues will continue to be robust in the future, the yearly e‘(pelldl-
ture on the project will become less bmdensome

These facts provide solid ground for supporting the early reahzatxon of the Pm}ect
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CHAPTER 10. ECONOMIC EVALUATION

~ Egonomic gnal_?sis is a key study for the project evaluation. In this chapier, the eccmbmic
evaluation is carried out from the standpoint of national ebénomy.

10.1 Economic Cost

For economic analysis of the Pfoje’ct, project cost is converted into économic cost. To do -
'thi_s, the portions 'Qf [transfer payment (tax, duty and subsidy) must be exempted from
. the p_roject _Cdst. The total_amgunt'o'f .trﬁn_sfer 'pay_ment comes to Baht 159 million ouf of
the project c¢ost of Baht 2 : OS85 million. Th'erefo're ‘the ecbnomic cost of project imple-
'mentatlon is Baht 2 ,496 nnlhon As a tesult the conversion. factor for the Project works
out at 94.0%. '

The annual operation and maintenance cost amounts 0 Baht 42 million. During the
project life; some items of equipment will become life expired, and for such items the
_need' of replacerrient?érises. These are pumps, gates and_electrohic and . other precise
machines of thé-FIood Cohtrol Operation Centre. These, costing Baht 129 million in total,
are assumed to be replaced every |5 years.

0.2 Economtc Beneﬂts

The econormic beneﬁt of f100d protection and dramac'e denves from the reduced damage .
resulting from flood protectmn measures. The damage includes physscai damages {o
houses; household effects, commermal/mdustnal estabhshments and pubhc facilities,
mterruptlon/stoppage of commmuai/mdustr;al and social actmtles prevent;on cost and
:medlcal Care

The damage is estimated ander the concept of “Annual Average Flood Damage“ The
definition is as follows;

D= 7 Pr(E) D(E,Fo,5,Ls)-¢F

where
D - Flood damage.
5_ . Aver age annual ﬂood daxmge
"F . :Rainfall . |
~ Fo . Capacity of f]ood control fauhhes
g : Damage potentlal e.g., populatxon
Ls * Land subsidence

Pr(F) - Probablhty density’ ftil]Cth]l of F

f0-—1



The annual economic benefit is estimated by subtracting the amount of annual flood
damage for the “with project” case from the amount of annual flood damage for the
“without project” case. The result of the estimation is as follows:

(1) The Year, 1985 : Baht 254 n_}illion
(2). The Year, 2000 : Baht 632 million

10.3 Estimated Annual Economic Cost and Benefit per Capita

Feonomic cost-and benefit (present worth of the cost and benefit discounted at the
rate of 16% of the opportumty cost of capital) are as ]9 and 24 Baht respectively for
each person under the assumptions as follows: -

¥ I"our{y yvears of project life

*  Population estimate as 2.3 million in the year of 2005 in the revlon

*  Benefit == (Annual flood damage “without” the Project) — (Annual flood damage
“with” the Pro;ect) from the vear of 1987 through 2020.

10.4 Economic Justification

10.4.1 General

There are three indicates fo evaluate the econcmic feasibility of a project. They are
net present worth (NPW), benefit cost ratio (BfC) and economic mtemal rate of retumn
(EIRR). They are mutually reiated to each other,

To get NPW and B/C, @i the Project, the annual benefit‘:; and costs are discounted by the
prevailing opportunity cost of capital (dround 16%) throughout the project life of 40
years. NPW is the difference between cumulative benefit and cumulative cost discount-
ed in that way, while B/C is the ratio hetween them.

At the same time, the discount rate equalizing cumulative benefit and cumulative cost

is computed to determine EIRR.

ita projéc.t is to be economically feasible; NPW must be more than 0, or B/C must be .
more than 1 or EIRR must be more than the opportunity cost of capital.

10.4.2 Economic Evaluation

Leonomic benelit and cost flow throughout the project life of 40 vears is presented in
Table 10.2 and the result of economic analysis is shown in Table 10.1. The value of

- NPW s above 0 and the value of B/C is 24% greater than unity. The \'alﬁg of EIRR is
4.2 points wreater than the oppmtumty cost of ;apztai These economic indices give a
safe economic viabiligy to the i‘mmt -
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The values of NPW, B/C and EIRR for the Master Plan Project are Baht 1,00% million,
1.5 and 26.5%, respectlvely These are greater than the Master Plan Phase | despgte the
fact that Phase 1'is a prmnty project. This is because the Master Plan iject included
the muost effectwe pumpmﬂ stations, gates and dykes which were consh‘ucted under
the mgent measules pohcy

As a result of th_e' sensitiv:ity analysis, even if benefit is assumed to be 10% less and at
the same time the éos_t is assumed to be 10% more, the EIRR is 16.2%, exceeding the
minimum requirement for economic feasibility.

Table 10.1 NPW, B/C and IRR

(Unit of NPW: Baht million)

Teem NP 8/C

Value - 425 1.24

# COMPUTATION OF IRR

DF2discount factor; CM BNFT=cumulative benefit;
CM COST=cumulative cost; CM CSFL=cumulative

cash flow
(Baht million) -

DF CM BNFT ‘CM CUST CM CSFL
1 17,954 3,895 14,059
2 14,590 © 3,553 11,037
3. " 12,005 3,275 © B,729
4 9,997 3,046 6,950
5 8,420 2,855 5,565
5 7,167 2,691 4,475
7 6,167 2,551 3,611
8 5,346 2,427 2,919
9 4,679 2,318 2,360
10 4,126 2,220 1,905
1y 3,665 2,132 1,533
12 3,291 2,052 1,225
13 2,948 © 1,978 969
14 2,666 - 1,510 756
15 CL2,824 . 1,847 576
16 . 2,713 ‘1,788 425
S A 2,029 . 1,732 297
18 1,868 1,680 187
19 _ 1,725 1,631 34
20 1,599 1,585 14
21 1,486 1,540 ~53

IRR = 20.2
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Fable 10,2 Economic Benefit and Cost Flow (Discount Factor = 0%}

BNFIT=benefit; COST=cost; CSFL=cash flow (=BNFT-COST);
CM BNTFTscumulative benefit; CM COST=cumulative cost;

CM OSFL=cumulative cash flow y
: {Baht million)

Year BNFT . COST CSFL CM BNFT CM COST. CM CSFL
1987 0 39 ~39 0 39 - -39
1988 108 - 786 678 108 825 ~717
1989 226 795 -569 336 1,621 -1,286
1990 358 789 -430 693 . 2,410 - -1,717
1991 405 185 219 1,098 2,596 -1,497
1992 430 42 388 1,529 2,638 ~1,109
1993 455 42 413 1,984 2,680 —695
1994 481 ' 42 439 2,465 2,722 -256
1995 506 42 464 2,972 2,764 207
1996 531 42 489 3,503 2,806 697
1997 556 42 514 4,060 2,848 1,212
1998 581 Y 539 - b,642 2,890 1,751
1999 607 _ 42 565 5,249 . 2,932 2,317
2000 632 42 590 5,881 2,974 2,907
2000 0 632 ' 42 ' 530 6,514 3,036, 3,497
2002 632 42 599 7,146 3,058 4,088
2003 632 a7 461 7,778 3,229 4,549
2004 632 42 580 8,411 3,271 5,139
2008 632 42 590 9,043 3,313 5,730
20006 632 42 530 ©L 9,675 - 3,359 6,320
2007 632 42 390 10,308 3,397 6,910
2008 532 42 590 10,940 3,439 7,301
2000 B3R 42 599 11,572 3,481 . 8,091
2010 632, 42 590 12,205 3,523 3,681
2001 632 42 590 12,837 3,565 - 9,272
2012 632 42 590 13,470 3,607 9,862
2013 632 42 390 14,102 3,649 10,452
2014 6372 42 594 14,734 3,691 11,043
2015 632 42 590 15,367 3,733 11,533
2016 532 42 530 15,999 © 3,775 12,224
2007 632 42 590 . 16,631 3,817 12,814
2018 632 171 461 17,264 3,938 13,275
2019 512 42 590 17,836 L 4,030 13,866
2020 632 42 540 18,328 4,072 14,456
2021 632 42 390 - 19,161 4,114 15,046
2022 32 42 590 19,793 4,156 15,637
2021 632 42 590 20,425 4,198 16,227
2024 632 42 590 21,088 &, 240 16,817
2025 632 42 - 5%0 21,6990 4,282 17,408
2026 692 42 630 27,382 4,324 18,053
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CHAPTER 11. JUSTIFICATION AND RECOMMENDATIONS

11.1 Justification

It is proﬁed that the Project is economically fcasibie Th at is to say, the Project is estimat-
ed to generate a benefit greater than-the cost of project unplementatmn and operation/
B mamtcnaﬂce during the plOJB(,t life of 40 yéars {rom the. st'mdpomt of the national
gconomy.’
There are various standpoints from which to judge the feasibility of the Pr()ject

1144 Techniéal and Financial Aspects

Techmcally spea'(mg, thele is no problem or: diffxculty for the 1mplementat10n of the
Pro;ect

Fmanually, it has been made clear that about half the project cost of Baht 2,655
'mllllon will be financed by a soft thernal loan, and that Baht 697 million or about one _
fourth of the pro;ect cost is to be self- fmanced by BMA. This will take oné twenticth of
the pr()jected BMA capital expenditure, and- the annual cost mcludmg capital O/M/R
: cmd repayments will be one fifticth of the projected annnal budget of BMA durmg the
S year implementation period and less than one hundredth after implementation. In
short, the Project is proved to be financially attractive, unburdensome and feasible.

11:12 Socio-Economic and Poli_ticai Aspects

Sobioﬁconomical_ly, the imphmentation -of the Project wiil relieve the psychological

" burden or stress of the citizens,'enhzmce the améniiy of life and the éestheti_CS of the
environment, induce population and industry into the area, raise the value of land and
develop the economy.

pohtlcally, these beneﬁts w;ll jointly work to enbance the trust and support of the
people towards the authorities concerned.
‘1113 Conc!usmn

In concfusmn the lmplemenhtlon of the PrOJect is Justlﬁed and, therefore, strongly
recommended, Additionally, it is a natural right for modern citizens to expect the civic
“authorities to protect them from floods.
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11.2 Recommendations

Preparatory works such as financial procurement and detailed design niusf be s_tarted 88
soon as possible to commence the Project in 1988. For example, foreign loans need at
least two yoars after the negotiations between the Governments to become effective,
Simitarly - DD$ (executing agency) must be strengthened for the Project implementation
and “Sub-Commitice on Supporting Activities” be mobilized for flood plain manage-
ment.

‘The terrain in the Study Area is very flat and, thervefore, klongs and drains are gentle in
slope; resulting in poor drainage. Heuce these facilities are only effective when the facili-
ties are operated efficiently and that targe amounts of water are retained in the Asea.
For this, the flood control operation centre must be established and flood plain manage-

ment conducted.,
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