Sector VI

4.2.3 Alternative 2-2: Diversion Channel

(1)

(a) Economic Cost and Benefit

It is possible to estimate economic cost and benefit for only the following
components (refer to Table 4.2.4). The other components are difficult to

be evaluated in monetary term.

Cost, Preliminary Dcsign and Implementation Schedule

Project Components

Cost (mil. Baht)

Benefit (mil. Baht)

Modification of Dam
QOperation Rule

40 as initial cost and 394
as annual cost

Distribution and Drainage
System Improvement

5,633 as initial cost and
39 as annual cost

Diversion Channel

31,402 as initial cost and
. 167 as annual cost

River improvement

2,821 as initial cost and
“71 as annual cost

6,300/year

Others

(b) Preliminary Design and Implementation Schedule

(1 Preliminary Design

~ Among the project components, preliminary design is prepared for only
structural measures; i.¢., the diversion channel, river improvement and
- distribution and drainage systems improvement.

Among the project components, preliminary design is prepared for
only structural measures; i.e., the diversion channel and river
improvement. As for the distribution and drainage systems
improvement, only the area is shown in Fig. 3.3.7 and 3.3.8.

“Preliminary design of river improvement is made in the same
~ manner as the case for aoricultura] area of-Alternative 1.

- Preliminary desagn of diversion channel is made in the followmOF

manner:

Alignment

The alignment of the dwersmn channel is set cons:dermo the
following points: o .

e Utilization of e\nstmo channel passmo through lowland area
¢ Minimization of house relocatlon

For setting the allgnment photo mosaic map wath a scale of

1/50,000 is used. The total length of diversion channel is .

approximately 96 km. The alignment is shown in Fig. 4.2.6.
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Longitudinal Profile

The longitudinal profile is set based on the ground height along the
alignment. The ground height is obtained from the topographic map
with a scale of 1/50,000 and 1/20,000.

Design water level at the river mouth adopt that of the Chao Phraya
river, M.S.L+1.6 m, while the design water level at diversion point
is MSL+3.85m. The average gradient of high water level connecting
two points is 1/43,000.

T ion

The standard cross section is set considering the following points:
stability and safety of channel and economic advantage. The
compound cross section type is adopted.

Current area is mainly composed from excavated channel to have
enough water depth, so that river width can be minimized.

| (i) Implementation Schedule

" In pfinciplc, the implementation schedule is prepared considering
the following points:

o Flood damage in paddy field playing a natural retarding
function can be mitigated with less cost as long as detailed
study for preparation of guideline and lmprovement of
necessary facilities are finished. Thus, high priority is given to
the 1mplementat10n

¢ River improvement can be 1mp1emented up to thc level with
10-year return period by minimizing the adverse influence to
Bangkok through the utilization of effectiveness of natural
retarding basin. Thus it can be given higher priority. (In case
the river improvement is implemented without distribution
system improvement, it is necessary to provide a fuse to
minimize the adverse influence by the river improvement.)

o However, to further enhance the protection level for -
agricultural . areas, the . river improvcment' should be
implemented under the condition that diversion channel is
completed to absorb the adverse influence to the area
downstream, especially BMA.

¢ - Inthis connecnon the implementation of river improvement to

‘enhance the protection level from 10-year to 25-year return

period should be started after the d1versmn channel is ready to
_absorb the adverse influence,

. As for the protection works for Pathum Thani and Nonthaburi
by PWD, they should be undertaken considering the progress
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2)

of diversion channel Stage 1 to assurc the safety level of
Bangkok.

Under the above considerations, the implementation schedule is
prepared, as shown in Fig. 4.2.7.

Evaluation of the Master Plan
(a) Economic Evaluation

As well as Alternative 1, the economic evaluation is made only for
project components that can be evaluated in monetary term based on the
economic cost and benefit mentioned above. The evaluation is made in a
manner of EIRR, B-C and B/C, and the results are as shown below (refer
o Table 4.2.5):

e EIRR=12.0%
e B-C=1,427 million Baht
e BIC=11

As identified, the economic viability is not so high, but the EIRR value is
slightly over 12%, which is recarded as the minimum of project viability.

Also, the project brmgs about many mtanﬂlble benefits such as
stablhzatlon of people’s living condition, decrease of waterborne
diseases, increase of work opportunity and so on.

From the ﬁnancxal'pomt of view, the proy:c_t requires about 2.6 billion

Baht per annum for the implementation within 20 years, which roughly

corresponds to 2.7% of the total annual budget of 96.5 billion Baht for

RID (44.4 billion Baht), PWD (39.8 billion Baht) and BMA (12.3 billion
Baht). Although it may be difficult to designate the allowable percentage
of allocation of the total budget, it seems to be still within the financial
affordability .of these agencies, judging from the figure (refer to
Table 4.2.3). -

(b) Technical Soundness and Social Acceptability
The project components are - based on the convenuonal structural
measures such as excavation and cmbankment These measures do not

face any techmcal dlfﬂculty

On the other hand, dlvers:on channcl and river 1mprovemcnt may have
social issues due.to relocation of inhabitants in the arcas where these

_measures are proposed In this connection, it is natural to obtain a

favorable public opinion for the decision on project implementation
through meetings and seminar, so that the inhabitants can fully
understand the sngmﬁcance and necessity of the pro;cct By this, it seems
to be possible to receive social acceptablllty
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(c) Environmenial Sustainability

Initial Environmental Examination (IEE) has been conducted for the
structural measures of project components to confirm the environmental
sustainability of the Master Plan; 1.c., the natural retarding basin, river
improvement and diversion channel. TEE was conducted based on the
customized parameters prepared in this study. '

As the result, the IEE found that natural retarding basin, river
improvement and diversion channel may not have significant impacts
from the ecological point of view, but may have impacts on sites and the
surroundings from the social point of view. Therefore, it is crucial to pay
attention to soften such social impacts and it is assumed that the solution
is obtainable through continuous communication with the affected
people.

4.3 Séleétion of Project Components for the Feasibility Study

Priority projects are selected for the Feasibility Study. As shown in the implementation
schedule in Figs. 42,4, 4.2.5 and 4.2.7, it is proposed to implement or sustain most of
the project components of the Master Plan. However, in case of Alternative 2-1,
heightening of flood barrier and in case of Alternative 2-2, diversion channel (Stage 1
and Stage 2) and river improvement (Stage 2) are excluded according to the urgent
necessity. '

Among the project components that should be promptly implemented, some are not
necessary to conduct the feasibility study, because they are now under preparation stage
for implementation by the Government or they should be studied in other projects
judging from the project features.

Under such considefation, the folloWing project components are selected for the
Feasibility Study:

. Nonstructural Measures: Land use control and guidance based on flood risk
map, modification of reservoir operation rule, and institution and organization.

. Structural Measures: River improvement (Stage 1)

Regarding the partial protection of Pathum Thani and Nonthaburi, it is proposed that
PWD conduct the project in the context of the currently ongoing study.

As for distribution and drainage systems improvement, it is recommended that the local
government undertake the study for the following reasons:

. The area for distribution and drainage systems improvement covers a wide arca
of about 6,600 km’. In the area, the irrigation and drainage systems are
composed of a tremendous number of channels and the paddy field is divided
into a huge number of units.

. To further examine the effectiveness of distribution and drainage systems
improvement, it is necessary to prepare a detailed topographic map including
such irrigation and drainage systems.
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4.4

Iurthermore, a new hydraulic calculation model to reflect such arca conditions
needs to be developed.

It will take a long time to cover such works including topographic survey and
development of new model, while the scheduled study period is very limited, so
that cnough study is hardly undertaken,

On the other hand, the effectiveness of distribution and drainage systems
improvement can be confirmed through daily practice of operation and
management and development of the system can be gradually promoted
confirming the effectivencss. For the purpose, the basic study by area should be
conducted, but it is not included in the Feasibility Study.

Study on Possibility of Water Resources Development of Structures
I'roposed for Flood Mitigation

In this study, the several measures are proposed for flood damage mitigation and some
of them may also be used for water resources development purposes, especially
irrigation. Among the proposed measures, preservation of the natural retarding area
with the capacity of 16 billion m* and the diversion channel have the potential for water
resources development purposes. Since the stored water in the former measure,
practically, is currently used for irrigation purposes, the former measure may not be
considered as a new facility for water resources development, while the latter one is a
newly proposed facility.

In this connection, the cffectiveness of the diversion channel, when used for water
resources development, is examined as follows:

(1) Storage Capacity of Diversion Channel

The storage capacity of diversion channel is roughly calculated in the following
equation:

hd Vn = Bn X Ln X (hnl + hlﬁ)/z
e V=3V,
Where,

V.,V (m’): Storage Volume of Diversion Channel in Section (n) and the

Whole Section, respcctlvely

B,, L,(m). Width and Length of Diversion Channel in Se'ction.(n)

h,, , h,(m):; Storage Water Height at both upper and Lower Terminal End

in Section (n)

According to the calculation, the proposed diversion channel can store the
volume of 55 million m’,
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(2)  Benefit of Water Resources Development

The above storage water volume of 55 million m* will provide benefit in a
manner of increase of rice production as shown below:

*  Increase of Irrigation Area: 55 million m*/21,000 m’/s (unit irrigation
water supply volume) = 2,600 ha

»  [ncrease of Rice Production: 2,600 x 5,900 Baht/ha (net benefit of rice
production) = 15.3 million Baht

The benefit of 15.3 million Baht/year is expected through the water resources
development using the diversion channel as the storage facility.

(3)  Cost for Utilization of Diversion Channel as Storage Facility

As the major additional facility for water resources development, only the pump
to extract water from diversion channel is considered. The cost of installation of
the pump is estimated in the following manner:

»  The required pump capacity is approximately 10 m’/s, assuming that the
volume of 55 million m’ is extracted for 1,000 operation hours.
(100 irrigation days x 10 hours/day)

» The cost of puﬁlp is about 120 million Baht, applying the unit coét of
12 million Baht/m®.

(4) Economic Viability

Based on the above cost and benefit, EIRR is estimated to be 12%, assuming
that the construction period is 2 years. Thus, the utilization of diversion channel
as storage facility for water resources development is economically viable.
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Table 1.3.2 MAJOR FLOOD EVENTS

Year Maximum Maximum Maximum Maximum
Discharge at Discharge at Water Level at | Water Level at
Nakhon Sawan Chainat Ayutthaya Memorial
(C2) (C.13) (8.5) Bridge
(im*/s) {m/s) (m'/s) CaH*
(m MSL)
B 1942 n.a. n.a. 5.15 227
1978 3,540 3,770 4.60 1.99 -
1980 4,350 3,800 4,70 1.92
1983 2,290 3,290 4.54 2.04
1995 4,820 4,550 5.00 2.20
1996 3,100 3,250 4.38 2.12

* - After adjustment-
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Table 1.4.1 LIST OF PREVIOUS PLANS FOR FLOOD MITIGATION AND DRAINAGE

WORKS
Study/Project
on Flood
Control Contents Agency Year
‘Two perimeter canals on the cast and west side of the city, |Lidchfield, Whiting ,
Greater Zoning to give high level of protection (Polder system), Bowne & Ass. Adams
Bangkok Plan [Short cut of Chao Phraya river Howared and Greely 1960
Camp,
Dresser Polder system of 460 km2 with size of polder ranging from
Mckee Plan {11 to 100 km2 Camp, Dresser Mckee 1968
Protection of an area of 86 km2 on the east bank of the
City Core Chao Phraya River : Major protection barrier by 100-y Nedeco and Land
Project protection and Expecied land subsidence in 5 years Marin/Span 19841
Master Plan
for Bastern
Suburban- A polder system with pumps, diversion gates, and retention
Bangkok ponds for the mastar plan area of 500 km?2 JICA 1985
Protection of a large area on the west side of the Chao
Phraya.The system constited of the construction of dikes
enclosing the area between the Chao Phraya River and Tah
The RID-Plan {Chin River RID 1985
Study on
Tawee Proteciton of the westem side of the Chao Phraya River to
Wattana by  |the Tha Chin River for 500 km2. Polder dikes were .
AIT proposed in line with the 1985 RID Plan AIT 1985
By-pass channel with a 500 m3/s capacity along the east
Altemative  lbank of the Chao Phraya river from Ban Mai to the sea,
Flood Control fconstruction of dikes from Bangsia to river mouth and :
Schemes dredging from Pakkret to the estarary AIT 1985
Chao Phraya |Construction of diversion Channel, eastern boundary dike, [AIT and Austrarian
2 control structure at Bangsai and sea barrier structure Consultant 1986}
Master Plan - > .
for Flood Flood protection of a study area of 432 km2 on the west
Protection and|side of the Chao Phraya river: Construction of new or
Drainage of |raising of existing flood barriers around the study arca and
Thonburi and {construciton or rehabilitation of tegulators and flood gates - :
Samut Prakan {in the klongs. Nedeco and Span co, Itd, 1987
F/S for the
Lower Chao
Phraya West
Bank Area ’ .
Development |Sustainable development of RTD West Bank projects and  |Team, AAC, Sanyu and _
Project protection of the area by dike and drainage improvement = |AIT 1992
Chao Phraya |ldentification of high priority flood management projects
Flood for on-going and planned flood management initiatives and
Management |preparation of a conceptuat program for basin-wide flood S
Review managcment AIT, DHI and ACRES 1994
M/P for the
flood
protection and _ '
Dirainage Proteciton of the 650 km2 of BMA area between the Chao
system in Phraya river in the west and King's dike in the east by -
Eastern sub-  limproving the existing barriers along the Chao Phraya .|
Urban River and Kings's dike through the establishment of the Nedeco, Span co., lid.
|Bangkok design crest elevation. and WDC co., itd. 1997
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Table 1.43 ON-GOING FLOOD PROTECTION WORK BY BMA

Crest Elevation of Flood Bamer Under Construction (EL m)

VI-T-6

‘ NEDECO |BMA Final

Kh. Bang Khen fo Krungthon Br. 3.10-3.20 3.00
Krungthon Br. to Memorial Br. 3.00 2.80
Memorial Br. to Taksin Br. 2.9 275
'Taskin Br. to Rama X Br. 2.80

Rama IX Br. to Wat Yothin Paradit 2,60

Discharge of Existing Pump , (m3/s)]

Core City and Eastern Sub-Urban 45222

Tomburi {West Bank) - 23980}

Total 692.02



Table 1.4.4 SUMMARY OF FLOOD PROTECTION STUDIES FOR SEVEN PROYINCES

Location Mundcipality, Area [Poputation |Pump Cap- [Dike Hlevy- |Freebosrd [Rethn Period [Construction [Implemen. [Romarks
istary Distriet] (lra®) asity {m'/s) [Hon (MSL) | () inage [Dike |Cost (M. B) |tios Year
Nukhon Sawan JProvine
P, Capital Nakhon Sawan 28.0| 169,708
F/S Aren T-Ares 136.3 - - - - - . 4,835.00
Nakbon Sawan 124.8] 145,510 - 29.0 LY 5 100 4,394.00 & Vicinity
Chumsaeny Mund! 2.4 11,650 - . - - - 90.00| 2003-2004 [ Nan River
Lat Yao 5D 1.6 - - - = - 69.00] 2003-2004 |Far from the River
Kao Leio 8P 15 - - - . 4 - 48.30| 2003-2004 |Ping River
Krok Fin SI) 28 - - . “ . 48.70{ 2003-2004 | Cao Phraya Rivet
Phayuhe Khiri 5D | 1.8 . - - - -1 48.60) 2003-2004 | Chnos Fhrays River
_ Banpbot Phiasi S0 1.5 - - - - 4 - 137.00) 2006-2007 | Pivg Rivex
QQAN:I Makhon Sxwan 21.0] 103400 1155 29.0 1.0 51 100 1.687.00 002 [Aren No.{
Chainat [Province
P.Capital Chainat 61l 1587
F/3 Area 2-Aren $3.8 39,989, 12,2 50 10D
Chainet 565 35300 -] W0.2-18110.43-037 5t 100 -
Watsing Muni, R.3 4,689 - - -
DYD Area S-Arca 196] 25012 5.0 - - 3| 100
[Chalost 4.0y 16,131 1.1 2.0t
Ban Kluay 12 4498 Ll 34.17 Chainat
Tha Chei 31 2,589 11 63.53 Chainag
Had Tha Sso 33 LR 0.7 5692 Chainat
Waising Muni. 2.0 4,022 L0 6343
Sing Buri Province
hlLCwth Sing Buri - 18 21232
F/S Arca 3-Area 26.7) - 215 51 10 3229.74
Sing Bari 149 - 15.7 133 0.5 2,009.76
Iy Buri SD T3 - 314 - - 754,83
Pheors Buri SD A5 - 24 - - 465,15 2002-2005
VD Aren SipgBuri/4-8A | 111 - 14.5 133 0.5 5! 100 1,144.00!1998-2009 [SA= Sub-area
Aug Thong | Province
P.Capital Ang Thong 62| 11,662
/S Area 2-ATea 50.8 - -
Ang Thong 2401 - - - 2.0 0.2 5] 100 23780
{Pamok: Musi. 269 17,368 5.5 - 5 2,176.11 2001-3008
D/D 7.0 - 24.0 9.0/ 1999-
Ayuihayn Provioce
[P Capiiaj | Aywthays M0l 70623
F/S Ares yutheys 370 76,576 75.5 6.5 0.5 5| 100 1,564.00
VD Arex 2-Ares - 12.4 64228 39.5 6.5 4.3 5] 100 591.91
Ko Muang 130; 53200 5 - - - e O 41939 to Pt Kao Thong
Ayothaya 54! 1L 12.0 - - o - 172,52 2001-
tPathum Thani | .
P.Capital Pathun Thani 11 14,680 -
F/8 Area 3-Aren 119.3 - 49.5 39 0.6 51 100 3,133.89(1999-2005 L. Sub:0.2 m
Pathem Thani 88 - 16.5 - - - - 434.78(1999<2000 | West Bank
Bang Pho That 711 “ 51.¢ - - - - 1,472,388 2000-2005 | West Bank
Bamg Lmg »s A 50 - : o 12262212000-2000 Eat Bewke |
Nomthaburi .
P, Capital Nonthaburi 38.9] 251468
F/3 Area 2-Arca ) 0.3 51 100 1998~-2006|1.. Sub.02m
West Bank 150.0f 137,000 94.5] 2.85-3.35 :
- 139.5] 285300

Note, Retorn Peviod Umt=)tlr SWSMMMMMB*WMML Sub. = Land Subsidence
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Table 14,5 Disbursement for Flood Protection and Drainage

Region Office 3,7, and 8
million Baht)

1995 1996 Emergency Total (Total)

Regular | Additional
Region 3 170.8 - - 170.8 67.3
Region 7 153.2 662 19.9 835.1 147.1
Region 8 381 156 49.8 586.8 19.3
Equipment - 125.6 7.5 133.1 -
Total 705 943.6 77.2 1,725 80 2336

~ Source: RID

¢



“Table 1.4.6 CHARACTERISTICS OF BARRAGE KM, 205 AND BARRAGE KM. 345

Item Barrage km. 205 Barrage km. 345
River around Headwork Area T. Phra Ngam T.Nam Song )
A. Phrom Buri A. Phayuha Khiri
: ' . C. Sing Buri C. Nakhon Sawan
Elevation of River Bank (m. MSL) 9-10 21-22
Elevation of River Bed {m. MSL) -1 12.5
River Width (m) 150 200
Headwork Area
Width of Diversion Canal (m)
Upstream/Downstream 2157235 410/305
at Barrage Site 244 ' 370
* Flow Control Structure
No. of Control Gates 12 20
Width of Control Gate 125 20
Sill Level (m. MSL) -1 12,5
Level of Upper Edge of Shiice Gate when Closing (m. MSL) 10 22
Level of Lower Edge of Shuice Gate whea Closing (m. MSL) 13 23
Drainage Capacity (m3/s) 4120 4564
Level of Roadway Bridge Sarface 15.3 26.
Width of Roadway Bridge 6} 6
Max. Storage Level (m. MSL) 12.03 21.72
Storage Level (Dry/Rainy Season) (m, MSL) 9.00/8.00 21.00/20.00
Min. Downstream Water Level (m. MSL) 1.15 15.5
Max. Downstream Water Level (m. MSL) 11.9 245
Max. Flow (50 years return period (m3/s)) 4120] 4560
Designed Flow for Downstream Demand {m3/s) 80 200
Navigation Lock (number) 1 1
Width (m) 14 14
Length of Lock Chamber (m) 165 135
Downstream Sill Level (m) -3 11
- Fish Ladder (Number) 2 2
Width () 4 4
Slope 1:10 1:101
Hydropower Plant
Type of Turbine pit turbine pit turbine
Designed Head (m) 6 - 4
Designed Flow (m3/s) 160 40
Installed Capacity (MW) 8.05 14,76
Average Hydropower (million lmxtsfyear) 47.15 b8.6
Closure Dain
Creast Level (m. MSL) 13.5 228
Width of Road on the Crest (i) 6 6
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Table 1.5.3

DAM RESERVOIR YVOLUME IN THE CHAO PHARAYA

'RIVER BASIN

Drainage Number of  |Total Dam Total Dam
River Basin|Area of Dam Redervoir Volume |Redervoir

River Basin |Reservoirs in [(MCM) Volume/Drainage
Ping 39,880 5(13) 10,268 (10,853) 2574 (272.1)
Yom 23,550 2(12) 13 (248) 0.6 (10.5)
Wang 11,240 4 (5) 123 (313) 10.9 (27.8)
Nan 31,830 4 (9) 6,693 (7,482) 210.3 (235.1)
Pask 18,200 o) 0 (875) 0 {43.0)
Chao Phrayq 16,200 16 (45) 17,298 (19,989) 106.7(123.3)

‘Note: valuéin parentheses is total value of exiteing and proposed dam reservoirs
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Table 1.5.4 FORECAST OF FUTURE WATER DIVERSION
REQUIREMENT (MCM) IN 2016

NESDE/WB

Source: NESDB/World Bank in 1997 and NESDBIRJD/JICA in 1996

VI-T-13

Present NESDB/WB NESDB/RID | Combination

1996 Best Safe. HICA of Maximum
Domestic 1,482 1,282 1,282 1,236 1,282
Industry 273 581 581 581
&griculture 21,916] - (-)6,336 0 2,760 2,760
Total - 23,671 (-14.473 1,863 3,996 4,623




Table 2.2.1 THE TARGET COMPLETION YEAR OF CURRENT

RELATED DEVELOPMENT PROJECTS

Sector ' Proiect ‘ Target Year
Flood Mitigation [Chao Phraya Flood Management Review 2016
Plen Flood Protection and Drainage in Eastern Suburbdn 2006 for Flood Protection!ﬁ
S and 2016 for Drainage
Flood Protection of 7 towns in Chao Phraya Basin 2016
National Flood Protection Master Plan 2016
Water Resources _|Chao Phraya Basin Water Management Strategy 2006, 2016, 2026
Development, eto.  |Kok-Ing-Nan Water Diversion Project 2016
' Bangkok Environmental Improvement Propram 2012
4
¢
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Table 2.2.2 EXISTING AND PLANNED DRAINAGE PUMP CAPACITY FROM URBAN ARFAS

~CHAQ PHRAYA RIVER.
Province Protection Arca Purnp Capacity (m*s) 8. Capacity | Population [Remarks
Name km® |Population {Fxisting |Planned [Tolal | (m/skm®)] Desity
Sukhothai Sukfothai 350 and oan] 17 2 0.70 6,203
Sawmnkalok 65 19345 Nowe 54 3 070 2,576
Phitsanulok __[Phitsanulok 1 183] 784650 MNooe 13*] 13 0.70 4297
Phichit Phichit 120f  24832] None 3| 8 065 2,069
Taphan Hin 53] 22066] None 44 4 0.7 4,243
Bang Mua Nek 25! 10258] Nax 24 2 070 4,13
Nakhon Sawan [Nakhon Sswan  [1248] 145510] 30%| [31.7]1347 1.08 1,166
Chumsacng 24 11,69  Nome| 2 2 0.70) 4,871
Kok Pl 28 -] Nome 2 2 0.70 .
Phayuhs Khiri i3 -4 Nooe I* 1 0.70 .
Chainat [Chainat 565 353000 Nonc 154 15 0.26 625
Watsing 323 4,689 None 6 & 0.20 145
Sing Buri Sing Buri 149 21,2321 03+ 157 16 107 .
' Bori 73 4 Now 30 3 041 -
Phrom. B 4.5 4 Nous 200 2 0.44 -
Ang Thong | Ang Thong 240{ 116621 MNome] 290 29 121 N
—_ |Pamok 269 173681 Nooe| 260[ 26 0.57 647
Ayuthaya, | Ayuthays 370] _ 76576] Nooel  760[ 76 2,05 2,070
Pathum Thari  {Pathin Thani 88  146%] Nowe] 170f 17 1.4 R
Bang Pho Thai 711 4 Noemel 510 5 0.72] -
Bang Luang, 335 - Nomel 510] 51 1.29 -
[Nowthsburi  {East Bank £9.0] 390335 None| l400] 140 1.57 4,386
West Bank 1500 237.000] Nomei 950] 95 063 13580
Bangkok. East Bank 6500 -1 4s22f 1010 353 0.85
Weost Bank 240.0 4 22180  700; 292 1.29
: 180 00 I8 Drained to the Sea
Samwt Praken  [East Bank 236.0 s54 0f 55 0.28 +J#12ax’fs pomps wader eonst, are inchuded
_ 120 of 12 I Deained to the Sea :
West Bank 124.0 394 of 59 0.48 W 16m/s primps under const. are fnchaded
Total (Chao Phraya River ) 791.6]  368.1] L659 |
Province Protection Arcs | Pump Capecity (mm’/s) }S. Capacity | Population |Remarks
Namo kn® [ Population [Existing [Planied [Totel § ¢m'/sAun’)} Demsity
Supanbusi | Supeoburi 90| 21788 Nome & 6 070 3,084
: 104  12848] Nome s s 950 1,235
Samutsakom | Samutsakorn 103 583350 orr|  72¥ 713 o7} 52715
Katumban 220 1467 Noeme] 15% L5 0.70) 6,671] .
—JAommoy 300 29882 Nooe 15* 130 0.50 996
Total (Thw Chin River ) 01 3471 35
FASAK RIVER-
Province Protection Arca. Pump Capacity (m”s) |S. Capacity PopuhumFRmks
| Nanoe xm’ [Population {Existing [Planned [Total (m’l:lhn_)_H | _Density
Saraburi Seraburi 2011 57410] MNooe [T T 0.70 2,85
Plaphbutisbat 296{ 36021] Nome 15% 18 0.50 1,217
I'Nmym 50 £769] Nonc [ 3 0.62 L754
Keangkoy 4.1 13548] None 3] 13 078 3329
Totsl (Passk River ) ' “0Y 7] 35 ]

Note: 8. Capocity = Specific Capwcity, Population Demity = Capita per sqoare kilometer, *= Pump capacity estimated from Specific capacity
- Population density Curve, ** = Putop capacity estimated from pump's dizmeter
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Table 2.4.1 CUSTOMIZED IEE PARAMETERS

Changes expected in

Diversion
Channel

Retarding

=

River

Physical
Resources

Surface water Quantifics (hydrology)

Surface water Quality

Ground water

Soil Pertility

e E Bt b

Geology / Seismology

Sediments and Erosion

Climate

Ecological
Resources

Agriculture
Fisheries

Aquatic Biology

Wildlife (Terrestrial Fauna)

V1 1) (V1 [V [V

Pal o et I b ’NHNNE

Forests

Reservoir Eoology_

Huoaman
Use
Valoes

Water Supply

»

»

Agquaculture

Navigation

>

»

Flood Control

Mineral Development

Highways/ Railways

Land Uses

IQuality of
- fLife
Values

Socio-Foonomics

Resettlement

Public Health

P P Bt E

b b |pdlna] el

Nutrition -

Recreation and Acsthetics

Amhaeo!og_! and Histonesl Treasures

|

e

Note: X is parameter to be examined.
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Table3.3.2  SIMULATION RESULT FOR TYPICAL RIVER TRAINING

IN 1995 FLOOD

Maximum Discharge (im’/s) Maximum
y Case Nakhon A Water Level in
<% Sawan C.2 Bang Sai Bangkok*
Full Confinement in River 4,850 6,420 3.87
20 cm Dike Heightening 4,110 4,180 2.70

Table 3.3.3 DIKE HEIGHTENING COST FOR BANGKOK
Heightening Height (m) Cost (Million Baht) Running Cost (mil.Baht/year)
0.1 128 3
03 261 5
€§ 0.5 359 6
1.0 946 16
20 2,059 34

*:RID Samsen Station C.12
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Table33.5 DISTRIBUTION OF INYNDATION WATER IN PADDY FIELD

y Minimum DAMAGE
YEAR \;(H);I;I\;I)E 13:}?;;?35’ -DAMAGE } REDUCED | RATE(%)
) ' (mil.Bhat) (mil.Bhat)
1952 3,040 1,621 687 934 57.6
1953 2,774 1,447 365 1,082 74.8
1954 4,932 3,033 2,979 54 1.8
1955 3,054 1,643 705 938 57.1
1956 4,169 2,589 2,055 534 20.6
1957 5,501 4,089 3,668 421 10.3
1958 2,988 1,590 624 966 60.7
1959 5,488 4,080 3,653 427 10.5
1960 2,525 1,318 201 1,117 84.8
1961 3,485 1,727 1,227 500 29.0
1962 5,592 4,076 3,779 297 1.3
1963 4,149 3,189 2,031 1,158 36.3
1964 5,751 4,043 3,972 71 1.8
1965 2,250 861 61 800 92.9
1966 3,778 2,161 1,581 580 26.8
1967 2,542 1,247 210 1,037 83.2
1968 1,335 300 0 300 100.0
1969 3,944 2,137 1,783 354 16.6
1970 4,407 2,362 2,343 19 0.8
1971 - 2,878 1,545 491 1,054 68.2
1972 3,040 1,950 687 1,263 64.8
1973 3,039 720 687 33 4.6
1974 3,169 2,062 844 1,218 59.1
1975 3,167 3,458 3,264 194 5.6
1976 3,784 2,083 1,589 494 23.7
1977 2,446 1,104 161 943 85.4
1978 6,123 4,630 4,421 209 4.5
1979 1,860 0 0 0 -
1980 5,432 3,593 3,585 8 0.2
1981 2,860 635 469 166 26.1
1982 2,300 894 86 808 90.3
1983 5,415 4,825 3,564 1,261 26.1
1984 1,906 223 0 223 100.0
1985- 3,174 1,551 850 701 45.2
1986 1,813 0 0 0 -
1987 3,270 1,615 966 649 40.2
1988 .3,684 2,015 1,468 547 27.1
1989 2,216 1,125 44 1,081 96.1
1990 3,061 1,824 713 1,111 60.9
1991 1,926 0 0 0 -
1992 2,617 1,362 247 1,115 81.8
11993 1,590 0 0 0 -
1994 3,230 1,546 918 628 40.6
1995 6,659 5,831 5,277 574 9.8
1996 4,379 3,751 2,309 1,442 38.4
AVERAGE 3,528 2,042 1435 607 29.7 |
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Table 3.3.7 CONSTURUCTION COST OF DISTRIBUTION

OF INUNDATION WATER
Item unit Quantity l.m.it cost . COSt
{miilion baht)|(million baht)
Connection Canal km 40 0.8 32
Expansion of Main Canal
Gate place 5 i8 90
Regulator (Small Sluice) place 15 3 45
Siphon place 3 20 60
Administratioﬁ L.S. 3
Engineering L.S. 18
Physical Contingency L.S. 11
Price Contingency % 26
Total 285
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Table 3,3.9 CONSTRUCTION COST OF ARTIFICIAL RETARDING BASIN

Case-]l  3,000km?2

Fnelosuze Dike Construction

Distance | Improvement] Type jleightening Heigh Unit Cost Cosl
No. {m) Length (m) {m) (Bart /m) {million bal}
k 40,000 2,500 Al 3 £5,700 3%
2 10,000 10,000 A2 1 6,000 60
3 25,500 255001 Al 3 15,700 400
4 7,500 7,500 cl 1 5,200 39
5 29,000 29,000 Cl1 1 5,200 151
4 54,000 54,000 [83] 1 5,200 281
7 27,560 17,500 Cl 1 3,200 143
8 13,500 13,500 C1 1 5200 Ky
9 8,500 8,500 1 1 » 5,200 44
Total 115,500 1,228
Small Sluice Gaie 2mx2mx2x 10 1.0 million baht/m?2 80
Pumping Stalion Sm3fsx 10 12 million baht/m3 600
Over Flow Weir 2k wide x 2m high x Zplaces 6,400
Road Improvement  42km x 112 x 0.6m heightening x 6m wide 12,109
House Relecation 3,000km?2 x 35 0.25 mill. baht/house 26,250
houselkm2
Total 56,666
piltion baht
Running Cost nillion balt / ycar 620
Case-2  2,000km?
Enelosure Dike Construction
Distance | Improvement]| Type |Heightening Heighy Unit Cost Cost
No. (m) Length (m) (m) (Bartfm) (million baht)
1 9,000 9,000 Cl1 1 5,200 47
2 7,500 7,500 c1 1 5200 39
3 29,000 29,000 (8] i 5,200 151
4 34,000 54,600 C1 1 5,200 Z81
5 27,500 27,500 Cl 1 5,200 143
6 11,500 11,500 Ci 1 3,200 40
7 18,000 19,000 Cl 1 5,200 99
Total 157,500 [ . 819
Small Sluice Gale mxImx2x 7 1.0 56
: million baht/m2 million baht
Pumping Staticn Smifsx 7 12 420
miilion babt /i3 ;
Overflow Weir 1km wide x 2m high x 2 places 3,200
Road Improverment  42kum x 50 x 0.6m heightening x 6m wide 9,870
House Relocation 2,000km2 x 35 0.25 mill. bahthouse 17,500
house/km2
Total 31,865
million baht
Running Cost ~ | mitlion baht / year 290
Case-3  1,000km2
Enclosure Dake Construction
. Distance | lmprovement| Type [Hcightening Height Unit Cost Cost
No. {m)- Length {m)} (m) (Barl/m) {million baht)
1 20,500 wseo| ¢ [ 05 3,100 64
Total 20,500 | - 64
Small Stuice Gate Imx2mx2x 5 1.0 40
. ) million baht/m2 -, million baht
Pumping Station Sm3fsx 5 12 300
: ) million baht / m3
Orverflow Weir 1km wide x 2m highx 1 places - 1,600
Road Improvement  42km x 33 x 0.8 heightening X 6m wide 6,909
House Relocation 1,600km2 x 35 0.25 mili. baht/house 8,750
: housefm2
Total 17,663
million baht
tRunning Cost . million baht / year 150

Note | : Aforementioned Cost is Financial Cost.
2 : Exclusive of Price Contingency
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Table 4.1.1 EFECTIVENESS OF THE DIVERSION FOR AGRICULTURAL AREA

Diversion Route Ayutthaya-East-Sea
Flow Capacity 300 m3/s

Financial Initial Cost (million baht) 11,525
Financial O/M Cost (million baht/year) 106
Economic Initial Cost (million baht) 9,230
Economic O/M Cost {million baht/ycar) 101

Benefit (million baht/year) 314

Net Present Value (12% discount rate) -2,840

B/C (12% discount rate) 0.16

EIRR (%0) 0.638

Table 4.1 .2. COST COMPARISON BETWEEN CHAINAT-PASAK-SEA
DIVERSIONAND RIVER IMPROVEMENT

Chainat-Pasak-Sea Diversion

River Improvement

Required Capacity 800 m3/s 10-year
Equipment and Financial Cost
(exclusive of O&M cost ) _
(million baht) 26,000 1,425
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Table 4.1.4 REQUIRED CAPACITY OF AYUTTHAYA-EAST-SEA DIVERSION

Capaciy of’ Combination of Applicable Measurcs Discharge at Discharge al Waler Level at
AES \ C Samsen (C.12}
ari \ Nakhon Sawan*'| Bang Saiin e

Diversion b . River in 1995 (3 1995 (mfs) in 1995

: i m”
{m3/s) am Retarding Improvement g 5 (m MSL)
. F0yr (Chainat
goowsss | IHEOOMLE o o0km2 | to Pathum 3,920 3220
M3 .
Thani}
. 25y1 (Chainat
1,100 mss | 1400 ML cookmz | to Pathum 3,820 3,490
M3 .
Thani)

Water Level at
Memoyial
Bridge (C.4) in
1995
{m MSL)

Total Inundation
Volume in 1995
(biltion m3)

Note : The required capacity has been estimated so that the water levels at Samsen and the Memorial Brid ge could be lowered
below the actual levels in 1995, namely 2.32 and 2.20 m MSL respectively.
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Table 4.1.6 (1/3) FEATURES O SELECTED MEASURES FOR MASTER PLAN
(Altenative-1)

Measuies

Location of Measures

Dimension

Cost (miilion bahts) *3

Initial O&M
Modification of  |Five dams 14,600 mil. m3 of storage Fconomic | Economic
Reservoir capacity for flood control Cosl Cost
Operation Bumipol 5 500 mil, m3 40 394
Sirikit 6,500 mil. m3 Financial | Financial
Pasak 772 mil. m3 Cost Cost
Kwae Noi 733 mil. m3 46 451
Kaeng Sua Teng 1,125 mil. m3
River Training Main Stretch between Phatum 400 km in total with 10-year Economic | Economic
Thani and Chainat return period Cost Cost
Chao Phraya River (between 180km
Pathumthani and Chainat) 1,234 31
Lop Buri River 100 km
Noi River (between Bang Sai 30 km Financial | Financial
and Pakhai) Coslt Cost
Pasak River (between 50 km
Ayutthaya and Rama VI) 1,425 34
Bang Bal Canal 15 km -
Bang Luang Canal I5 km
Bang Keao Canal 15 km
Distribution and  |Flood pron area in higher delta in  }5,600 km?2 of paddy field with | Economic | Economic
Drainage System |lower central plain drainage channels*1 Cost Cost
Iiprovement improvement of 75 m3/s each 5,632 39
including Damage in total capacity and 80 km of | Financial | Financial
Mitigation stretch in west bank and 55 km Cost Cost
‘IMeasures of it in east bank 7.020 44

Parcial Protection
by Ring Levee

Nanthaburi and Pathum Thani

Parcial protection by ring levee
with drainage pump -

Protection of
Urban Area

Major urban areas: BMA, 12
provincial capitals and 16
municipalities exclusive of

Nonthaburi and Pathum Thani

Ring levee with drainage pump
to cope with 100-year relurn
period flood in Chao Phraya
River

*1 : Drainage channels are provided in lower delta in lower central plain both of east and west.
*2 . Apply the existing operation rule
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Table 4.1.6 (2/3) FEATURES OF SELECTED MEASURES FOR MASTER PLAN
(Alenative-2-1)

Cost (million bahis) *3

Measures Location of Measures Dimension TN A
Modification of  |Five dams 14,600 mil, m3 of storage Economic | Economic
Reservoir capacity for flood control Cost Cost
Operation " Bumipol 5500 mil. m3 40 394

Sirikit 6,500 mil. m3 Financial | TFinancial
Pasak 772 mil. m3 Cost Cost
Kwac Noi 733 mil. m3 46 45]
Kaeng Sua Teng 1,125 mil. m3
River Training Main Stretch between Phatum 400 km in total with 10-year Economic | Economic
Thani and Chainat return period Cost Cost
Chao Phraya River (between 180 km
Pathumthani and Chainat) 1,234 31
Lop Buri River 100 km
Noi River (between Bang Sai 30 km Financial | Financial
and Pakhai) Cost Cost
Pasak River (between 50 km
Ayutthaya and Rama V1) 1,425 34
Bang Bal Canal 15 km
Bang Luang Canal 15 km
Bang Keao Canal 15km
Distribution and  |Flood pron area in higher delta in 5,600 km2 of paddy field with | Economic | Economic
Drainage System  |lower central plain drainage channels*1 ' Cost Cost
Improvement improvement of 75 m3/s each 5,632 39
including Damage in total capacity and 80 km of Financial | Financial
Mitigation stretch in west bank and 55 km Cost Cost
Measures of it.in east bank . 7,020 44
Heightening of  |Bankok Metropolitan Area Heightening of flood barrie EC 1,492 |  EC31
Flood Barrier with 30 cm on an average FC 1,840 FC 34

Protection of
Urban Area

Major urban areas: BMA, 14
provincial capitals and 18
municipalities

Ring levee with drainage pump
to cope with 100-year return
period flood in Chao Phraya
River

*1 - Drainage channels are provided in lower delta in lower central plain both of east and west.
*2 . Apply the existing operation rule '
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Tabie 4.1.6 (3/3) FEATURES OF SELECTED MEASURES FOR MASTER PLAN
{Altenative-2-2)

Cost (million bahts) *3

Measures Location of Measures Dimension Titial &M
Modification of  |Five dams 14,600 mil. m3 of storage Eeonomic | Economic
Reservoir capacity for flood control Cost Cost
Operation Bumipol 5,500 mil. m3 40 394

Sirikit 6,500 mil. m3 Financial | Financial
Pasak 772 mil. m3 Cost Cost
Kwac Noi 733 mil. m3 46 451
Kaeng Sua Teng 1,125 mil. m3
River Training Main Stretch between Phatum 400 km in total with 10-year Economic | Economic
{Stage-1) Thani and Chainat return period Cost Cost
’ Chao Phraya River (between 180 km
Pathumthani and Chainat) 1,234 31
Lop Buri River 100 km
Noi River (between Bang Sai 30 km Financial | Financial
and Pakhat) Cost Cost
Pasak River (between 50 km
Ayutthaya and Rama VI) 1,425 34
Bang Bal Canal 15km
Bang Luang Canal 15 km
Bang Keao Canal 15 km
River Training Main Stretch between Phatum 400 km in total with 25-year Economic | Economic
(Stage-2) Thani and Chainat return period Cost Cost
Chao Phraya River (between 180 km
Pathumthani and Chainat) 1588 40
Lop Buri River 100 km
Noi River {between Bang Sai 30 km Financial | Financial
and Pakhat) Cost Cost
Pasak River (between 50 km
Ayutthaya and Rama VI) 1,834 44
Bang Bal Canal 15 km
Bang Luang Canal 15 km
Bang Keao Canal 15 km
Distribution and  {Flood pron area in higher delta in {5,600 km?2 of paddy field with | Economic | Economic
Drainage System  |lower central plain drainage channels*1 - Cost Cost
Improvement improvement of 75 m3/s each 5,632 39
including Damage in total capacity and 80 kin of Financial | Financial
Mitigation stretch in west bank and 55 km Cost Cost
Measures of it in east bank 7.020 44
Diversion Channel | Ayuthaya-East Bank-Sea 800 m3/s of flow capacity with | EC 24989 | EC 127
(Stage-1) _ ' the stretch of 95 km FC 33,684 | FC 141
Diversion ChanneljAyuthaya-East Bank-Sea Increase of flow capacity from
(Stage-2) | 800 m3/s to 300 m3/s with the | EC6.143 | EC40
stretch of 95 km TFC 8,645 FC 45

Protection of
Urban Area

Major urban areas: BMA, 14
provincial capitals and 18
municipalities

Ring levee with drainage pump
fo cope with ' 100-year return
period flood in Chao Phraya
River

*1 Drainagé channels are provided in lower delta in |

*2 : Apply the existing operation rule

ower central plain both of east and west.
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Tahle 2.8 FINANCIAL AND ECONOMIC COST AND BEENFIT OF ALTERNATIVE-1

Benefit (million baht/yeawr)
Genceral Agriculiure Tolal
1,997 156 2,193
excluding benefit of Dam
"ast Evaluation { Unlt : baht [.000600)
Distrit System Tmy cal -Thai (Financisl) Distiibution Sysfem Improvement ;Thai (Econostic)
Classification of cost L.C F.C Total Classificulion of cosl I.C. FC Total
1 Consiructioin cost 101 123 224 1 Comstruclioin cost 83 112 99
13 Materis] snd Eguipment 13 123 08 1) Materisk und Equipment 75 112 186
2)5kitled Eabor 4 0 + 2)Skilled Labor 4 o 4
3)Unskilted Lobor 1 [ 1 3)Unskilled Labor 10 0 10
2 Land scquisition & Housc R 3 0 3 2 Land acquisition £ House Relot 2 [} 2
3 Adminisiration 3 L] 3 3 Administration z a 2
4 1)Engincering scrvieeD/ D 1 3 & 4 1)Engineering serviee /D ] 5 5
2)Engincering service SV 1 11 13 2)Engincering serviceS/V 1 10 2
5 Phisical conlingency 4 T n 5 Phisical contingency 4 1 10
Sub-iotal 13 146 239 Sub-total 8 133 23
6 Price Conlingency 12 14 26 5 Price Conlingency 0 0 [
Grand tolsl 123 160 283 Grand lotal 23 133 23
OM Cost 2 OM Cost 2
Draismgs Improvement *Thai (Fiasncial) Praiaage lmprovement : Thai (Economie)
Classifiestion of cost LC. F.C Totsl Classification of cost LC. FC Towal
1 Consteuctioin cosl 2112 2,327 4419 1 Constructioin cost 1,838 2,017 3,955
1) Naterial and Equipment 1,837 2,327 4,163 1) Matcrial and Equipeent 1.603 2,117 3,721
235killed Labor 92 o 92 2)Skilled Labor 20 0 10
IUnskilled Labor 184 i 184 3nakilled Labor 155 i 153
2 Lad acquisition & House R 612 o (3% 2 Land scquisition & House Reloc 430 0 436
3 Adminjstrstion 61 0 61 3 Administration 53 0 53
4 1)}Engincering servicel X} 31 122 153 4 1)Engincering scrvics D/ 27 i 138
TEngineering servicsS/¥ 51 0% 367 2)Engincering scrviceSIV 53 279 332
5 Phisisal contingency 245 245 490 5 Phisical conlingency 214 221 437
Sub-total 3122 3,000 6,123 Sub-total 2,67t 2730 5,401
6 Price Contingency 2 100 612 & Price Conlingency 0 0 0
Grand tots] 3435 3,200 6,735 Creand Iotal 2,671 2,730 5,401
OM Cost A2 OM Cost 37
River Impravement 10-year (Chainat-Pathum Thani : Thai (Finsncial) River Improvemenl Li-year {Chainat-Pathum Thani ; Thai (Economic)
Classification of cost L.C. F.C Totsl Classifiestion of cost L. F.C Tolal
1 Conslruclioin cost 307 602 1,108 { Conslructioin tost 448 548 o139
13 Materiad and Eqeipment 432 602 1,034 1) Material and Equipment an 348 925
2¥a) Skilled Labox 40 40 2Xx) Skilled Labor 35 0 35
{) Unskilled Labor 35 35 (b} Unskilled Labor 29 L] 29
2 Land scquisition 0 20 2 Land scquisition 113 0 16
3 Administration 22 22 3 Adminisiration 19 0 19
4 DEngincering serviee DD 3 59 6 4 1)Engincoring service D/ 7 53 50
2)Engincering wrvice SV 6 36 62 2)Engincering service SIY s 51 56
5 Physical contingency 45 &0 105 5 Physical contingcncs' 39 55 94
Sub-totaf : 07 116 1,383 Sub-total 528 707 1,234
6 Price Conlingency 1% n 41 6 Price Conlingency Q a 0
Grand {otal 625 300 §.425 Grand totsl 528 T07 1,234
OM Cost 34 OM Cosl 3k a1
Dam Compensalion Cest : Thai {Financial) Dam Compénsation : Thai (Economic)
Classilizalion of cosl L.C. FC Total Classifi of cost - LC. F.C Tolal
V' Comslructioin cosl ] 0 0 1 Cosslractioin cosl [ 0 ]
1} Material snd Equipment a L] 1] 1) Material and Equipanent 0 4 o
2)a) Skilled 1abor 0 0 e 2Xa) Skilled Labos 0 0 0
{b) Unskilled Labor (1] 0 a {b) Unskilled Labor ¢ (1] 0
2 Laod sequisition L] ¢ 0 2 Land scquisilion a [} 0
3 Adminisiration 0 ] 0 3 Admiaistration 0 a a
4 Enginsering service L 0 0 4 Engincering scrvice 0 1 0
5 Physical contingency 46 0 46 5 Physical contingency 40 0 40
Suls-total 1% 0 46 Sob-tolal R 0 0
6 Price Contingency 1] [} ] 6 Price Contingency ] [ 0
Grand total 46 -0 45 Girard fotal 40 v 40
OM Cost 451 0 451 OM Cost 394 Q 34

Nate : Physical conlingeney of 17am means initial cost of necessary expences for preparation
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Table 4,2.2 PROJECT EVALUATION OF ALTERNATIVE 1

Alt-1 {excluding Bams )

Unit: illon baht

Economic cost

Economic benefit

T {TACT
General, Feanomic  Benefid-
Construction Q&M Total efc, Agni. enefit Cost
Year (A M © i8)) () ) (G)
1 1998 1 0 1 0 1 0 -1
2 1999 56 0 56 0 [ Q -56
3 2000 87 1] 87 0 o 0 -87
4 2001 99 0 99 0 [H] Q 99
3 2002 627 0 627 0 0 ] 627
6 2003 1,199 0 1,199 0 0 0 ~1,199
7 2004 1,93% 0 1,939 0 0 0 -1,939
8 2005 1,602 2 1,604 73 15 93 -1,511
9 2006 765 i3 798 269 49 1,018 230
10 2007 479 kx} 582 969 49 1,018 S06
11 2008 4] 70 % 1,997 177 21 2,104
12 2000 a 70 70 1,997 177 2,174 2,104
13 2010 1] 70 70 1,997 177 2,174 2,104
14 2011 0 70 ™ 1,997 177 2,174 2,14
3] 2012 4] 70 70 1,997 177 2,174 2,104
1133 2083 ¢ 70 T 1,997 196 2,193 2,123
V7 2014 ¢ 70 it 1,997 196 2,193 2,123
13 2015 4] 70 yit] 1,997 196 2,193 2,123
1o 2016 4] 70 it 1,997 196 2,193 2,123
20 2087 i 70 10 1,997 196 2,193 2,123
212018 o 0 70 1,997 196 2,193 2,123
22 2019 & 70 0 1,997 196 2,193 2,123
23 2020 i) 70 70 1,997 196 2,193 2,113
24 2021 L1 70 70 1,997 196 2,193 2,123
23 2022 ] 70 w0 £,997 196 2,193 2,123
26 2023 [ 70 it 1,997 196 2,193 2,123
27 2024 [ 70 70 1,997 196 2,193 2,123
28 2025 ¢ 0 70 1,997 196 2,193 2,123
29 2026 0 70 70 £,997 196 2,193 2,123
30 2027 0 70 70 £,997 196 2,193 2,123
3 2028 0 70 70 1,997 £96 2,193 2,123
32 2029 0 70 70 1,997 e 2,193 2,123
33 2030 0 70 70 1,997 106 2,193 2,123
34 2031 0 70 70 £,.997 304 2,193 2,123
35 2032 0 70 70 1,997 §96 2,193 2,123
ki 2033 0 70 .10 1,997 196 2,19 2,122
37 2034 0 0 70 1,997 196 2,192 2,123
38 2035 0 70 70 1,997 196 2,193 2,123
39 2036 1] 70 0 1,997 196 2,192 2,123
40 2037 0 70 70 1,997 196 2,193 2,123
41 2038 (] 70 0 1,997 196 2,193 2,123
42 2039 0 70 70 1,997 - 196 2,193 2,123
43 2040 0 70 0 1,997 106 2,193 2,123
44 2041 0 70 70 1,997 196 2,193 2,123
45 2042 1] 70 0 1,997 156 2,193 2,123
46 2043 0 70 70 1,997 i% 2,193 2,123
47 2044 0 70 0 1,997 166 2,193 2,123
48 2045 0 70 70 1,997 166 2,192 2,123
49 2046 0 70 70 1,997 196 2,193 2,123
50 2047 0 T 70 1,997 196 2,193 2,123
51 2048 0 70 70 1,997 196 2,193 2,123
52 2049 0 7% 0 1,997 196 2,193 2,123
53 2050 v} 0 70 1,997 166 2,193 2,E23
54 2031 0 il 70 1,997 196 2,193 2,123
55 2052 0 Fil 70 1,997 196 2,193 2,123
56 2053 0 yit] 70 1,997 196 2,193 2,123
57 2054 0 it T0 1,997 196 2,193 2,123
58 2055 0 i 70 1,997 196 2,193 12,123
59 - 2056 0 n Yl 1,997 196 2,193 2,123
&0 2057 0 it 70 1,997 194 2,193 2,123
i3] 2058 ¢ 70 70 1,997 196 2,193 2,123
62 2059 1} 70 w0 1,997 196 2,193 2,123
63 2060 ¢ 70 0 1,997 C 196 2,193 2,123
64, 2060 0 70 il 1,997 196 2,193 2,23
63 2062 0 70 T 1,997 196 2,193 2,123
66 2063 0 70 70 1,997 19 2,193 2,123
67 2064 0 70 70 1,997 196 2,193 2,i23
68 2065 0 0 it 1,997 196 T 2,193 2,123
6% 2066 0 70 70 1,997 196 2,193 2,123
0 2067 0 0 it 1,997 196 2,193 2,123
il 2008 0 il 0 1,997 196 2,193 2,423
64,853 4,332 11,183 123,833 11,957 133,790 124,605
EIRR 21.10%
_ PV
Discount rate(%%)  B/C Cost Benefit NPV
15 1.54 2,708 4,169 1,461
12 2.00 3,298 6,588 3,291
10 244 3,793 9,269 5476
3 4.71 5,700 26,845 21,143
3 6.66 7049 46972 39,923
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Table 4.2.3 FINANCIAL CONSIDERATION

Unit - million baht

Item Amount Remark
I. Budget :
Gov.Thailand 984,000
Ministry of Agriculture and
Cooperative
RID 44,436
Ministry of Interior
PWD 39,813
BMA 12,264
Other Related Agency .
HD (Harbour Dept.) 2,301
DOH (Dept. of Highway ) 78127
(1) Totat of RID, PWD and BMA 96,513
(1) Total of (1), HD and DOH 176,941
I1. Cost :
(a) Cost Requirement ( Altemative-1)
Distrubution System Improvement 14 285/20=14
Drainage System Improvement 337 6,735/20=337
River Improvement _ 71 1425/20=71
Modification of Dam Operation Rule 4531 40/20+t451=453
(2) Totat Cost requirement/year 875
)/ % 09
2/ (1) % 0.5
{b) Coslt Requirement { Alternative 2-1)
Distrubution System Improvement 14 285120=14
Drainage System Iimprovement 337 6,735/20=337|
Heightening of Flood Barrier 92 1,840/20=92
River Improvement ' 71 1,425/20=71
Modification of Dam Operation Rule 433 40/20+45]=453
{3) Total Cost requirement/year 967
/1) % 1.0
3)/(1) % 0.5
(b} Cost Requirement { Alternative 2-2) 2,992
Distrubution System Improvement 14 285/20=14
Drainage System Improvement 337 6,735/20=337
Diversion Channel 2,116| 42,329/20=2116
River Iinprovement 71 1,425/20=71
Modification of Dam Operation Rule 453| 40/20+451=453
(4) Total Cost requirement/year 2,592 '
4/ (1) % 3.1
/0y % 1.7

Note : Budget fdr 1997 from the source of Statiatical Yearbook Thailand,1996.
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Table 4.2.4 FINANCIAL AND ECONOMIC COST AND BENEFIT OF ALTERNATIVE-2-]

Benefit _ {millisn haht'ycawr}
l Generzl IAg!'icul(wcf Tuta] ]
' i 3,568 | 1% | 3764

excluding benefit of Dam

Coxd Evaluation ¢ Umid - baht | 44,80

Distribution System fnpeovement :Thai (Financial) Dutribution System Improversent -Fhai (Reenomie)
Classification of cost Lo Fe Terad _Classificalion of con LC FC Torat
1 Constructivla eost L) 122 224 b Conshuctiotn cosl a8 n2? [E]
1) hlatedal and Equipirent 86 123 208 1) Material 2 fquipent 15 nz2 186
2)5kilied Labor 4 ¢ 1 2)Shalted Labor K 0 4
3jtnakilied Labor n @ 3] 3)Unshifled 1abor 1o 0 10
2 iand nequisition & Howe & i o 3 2 Land scquisition & House Rl 2 o k]
3 Adeninistration 3 o 3 3 Adminitation 2 [ ]
4 1)Engnecering service /D 1 s 3 4 1)Engineeting savicelTs 3 s 5
2)ERGIMTIng seviceXY 1 u 3] 2)Erygincering serviceSY H 0 7]
5 Phisical contingency 4 ? H 5 Phisical contingency’ 1 6 [}
Sub-tota] 3L 146 259 Sub-total 98 133 23
6 Price Contingency 12 14 2% & Prite Contingency [ o o
Grand total 133 160 285 Grard toa) [} 13 231
GM Cost 2 OM T 2
Draiangs [mprovement :Thai (Finanidal) Praiange fmprovement : Thai {Feonomic)
Classification of cost Lc. FC Tokal Classification of cost EC. [ Total
1 Censtrcticin cost 2112 2321 4439 1 Constructioin pos: 1,838 2,17 3,955
1) Material and Equipmen 1837 2327 4,163 1} Material and Equipment 1603 117 L7
2)Skilled Labor 92 ] 92 2)Skilled Labor 80 4 20
3)Unskilied Labor 184 o 184 FPUnskiBled Laber 155 o 155
2 land acquisiion & House K 612 0 612 2 Land acquisition & Howie Reloe 456 [ 586
3 Administration i 3 81 3 Admindstration 53 o 53
1 HiEngineering serviceDD k1 122 153 4 1)Engincering scrviceDiT 27 1 138
2jEngincering se1viee SV L1 306 361 NEngihotiing yeiviceSY 53 179 332
5 Phisical contingency 245 45 190 3 Phisicat contingency 21 F1) 437
Sub-totat a2z 3.000 6123 Sub-total 671 2710 5,401
6 Price Contingency ’ 312 300 612 6 Price Contingency ] ¢ 3
Grand totat 1435 3300 6,735 Grand total 671 2,130 3,401
QM Cost 42 OM Conl n
Bangkok Dike kg Chao Phraya River (Feightenig=0.3m); Thai (Financial) Bargkek Dike afong Chao Phuaya River {Hcightening=0.3m}, Thai (Econcmic)
Classification of post LC. EC Tota? Clossifieation of cost LC. EC Tatsl
1 Constructoin cont 653 31 PR b Constiuctiof cost 368 0 1288
1) Material and Equipment 532 %1 134 1) Matesial and Equipment 182 w0 1202
2)5killed Labor % ] % 2)5kicd Labor 24 [ H
NUnakilied Labor M o M Inshlled Labor 62 o, 62
2 Land scquisiton & §louss F ® ] 1’ 2 Land acquisition 4 Huuse Relo 15 [ 13
3 Administration 1® ] 1% 3 Adminfsration 16 [} 15
4 I)Engincering serviceD/D 1 »n 3 4 1)Engneering service DT 3 k] 3
2)Enginesting sevvice SV L] u 5] 2)Engincering serviceS\ ] 2] b
3 Phisical contingency 2 a L) S Phisical contingency 21 W0 61
Sub-tolat 31 94z 161 . Sub-total 634 855 1,491
& Price Contingency % 9 187 & Price Coptingency' a o ¢
Grand tolal 536 10 1840 Grand total 6 €38 1,492
OM Cosl n OM Cosl 12
River [mproveniend 10-year (Chaimat—Pathum Thar : Thai (Fiuncial) River Improvernent 10-year (Chainat-Pathum Thani : Tha {Economic)
Qlassification of cost EC. EC Total Classification of cost 1.0 FC Folat
1 Constructioin cosl o7 @2 1109 i Constructiomn cost 1 S4B 539
1) Mutoria! #d Eguipmcat 43 ot 10 1) Material and Equipment 77 518 925
2){a} Skilleal Labor 40 n 1)(a) Skilled Labor 35 o s
(b} Unskilied 1abior k] 3 (b) Unskilled Lator 29 ] 2
2 Land soguisition 20 20 2 land scquisition 16 ] 15
3 Administration 2. 2 3 Administation 19 ] 19
4 1)Fogieeting service VD € 19 6 4 1)Engincering service DD H 53 60
2)Engincering service SV [ 16 62 2)Engneering scivice SV s sl 56
3 Physical contingeacy 43 0 103 5 Physical conlingency k] 55 91
Sub-loial 607 76 138 Suly-total 128 107 1,231
6 Price Contingency 18 . 1 & Price Contingency 0 ] [}
Grand Iotal 623 50 1,433 Grand totad 528 o1 1,228
OM Cosl 3 OM Cost n kS|
Daw, Compensation Cest @ Thai (Finaneial) Dam Compensation : Thai {Economic)
Dack: Coanpeiisation Cent : Thai (Fonancial) D Compensation : Thai {Econmic)
ClussiBeation of ¢ou LC FC Total : Classificelion of est "LC FC Total
1 Constructioin cost [ [ 0 1" Consuuetivin east [ [ [
1) Materiat and Equipiment ] ] [ 1) Material and Equipment a [] 0
)0} Salted Labur 0 ] 0 2)¥a} Skilled Labor ] o [
(b) Unskilied Labor 0. ] ] () Unskilled Labor ¢ [ o
2 Land acquisiton 0 o ] ? Landscquisition [ [ 0
3 Kdministaton 0 ] ] 3 Administation’ [} a 0
4 Engincering service 0 0 0 4 Engincering sevice o ] 0
5 Physical contingency 16 0 6 3 Phyrical contingency 10 o 10
Sub-lotad % [ 15 Sub-tolal 10 [ 30
6 Price Contingency 0 a 1] & Price Contingeney . o 0 a
Grand 1otal 46 0 . Orand tolal i 40 0 50
OM Cost 151 a 551 GMGon 393 0 91

Nete : Physical conringency of Dl means inftisd (oot of ficorsriny expaices for prepacation.
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Table 4.2.5 PROJECT EVALUATION OF ALTERNATIVE 2-1

Al2-1 (exchuding Dams ) Unit: milon baht
Leonnmie cost Economic benelid
T T
General, Feanomic  Benefit-
Consteiclion  O&M  Total ele, Apri. Benefit Cost
Year (A} (B3) () [15)] (E) ) @)
1 1998 1 0 1 0 0 1] -1
2 199% 50 0 56 0 0 0 56
3 2000 87 0 B/ 1] 0 0 -87
4 2¢01 103 0 103 Q0 0 0 -103
5 2002 440 0 640 1] 0 0 -640
6 2003 1,216 0 L6 0 i} 0 -1,216
7 2004 2,007 0 2097 0 0 0 2,097
g 2005 2,109 2 2111 78 15 93 -2,0iR
4 2006 1,270 331,303 285 43 EEX) S70
10 2007 768 33 {01 285 48 313 -468
1} 2008 ¢ 32 82 3,637 77 3,214 3,132
12 2009 ¢ 82 £} 3446 <A77 3.624 3,542
13 2010 G 82 B2 3446 177 3,624 3,542
14 2011 0 82 B2 3,446 177 3,624 3,542
15 2012 0 82 22 3,446 177 3,624 1,542
16 2013 0 82 82 3,568 1%6 -3,764 3,682
17 2004 0 32 82 3568 196 3,764 3,682
18 2015 | 82 82 3,568 196 3,764 3,682
19 2016 Q 82 82 3,568 196 3,764 3,682
20 2047 0 82 82 3,568 196 3,764 3,682
20 3008 0 82 82 3,568 196 3,764 3682
22 ame ¢ 82 . 82 3,568 196 3,764 3,682
23 2020 ] 82 82 3,568 - 196 3,764 3,682
24 2021 0 82 82 3,568 196 3,764 3,682
25 202 0 82 82 3,568 196 3,764 3,682
26 2023 0 82 82 3,568 196 3,764 1,682
7 2024 0 82 82 3,568 196 3,764 3,682
28 2025 0 82 82 3,568 196 3,764 3,682
pa 2026 0 82 &2 1,568 196 1,764 3,682
30 2027 0 82 82 3,568 196 3,764 3,682
3 2028 0 82 82 3,508 196 3,764 3,682
32 2629 0 82 82 3,568 196 3,764 3,682
33 2030 i+ 32 82 3,568 196 3,764 3,682 .
34 2031 0 82 82 3,568 196 3,764 3,682
35 2032 0 82 82 3,368 196 3,764 3,682
36 2033 0 .v] 82 ,568 196 3,764 3,682
37 2034 1] 22 82 3,568 196 3,764 3,682
3B 2035 0 82 82 3,568 196 3,764 1,682
30 2036 0 82 82 3,568 196 3,764 1,682
40 2037 0 82 82 3,568 196 3,764 3,682
41 2038 0 82 82 © 3,568 156 3,764 3,682
42 2039 1] 82 82 3,568 196 3,764 3,682
43 2040 ¢ 82 82 3,568 196 3,764 1,682
44 2041 ¢ 82 82 - 3,568 196 3,764 1,682
435 2042 0 32 32 3,568 196 3,704 3,682
46 2043 0 82 82 3,568 196 3,764 3,642
47 2014 0 82 32 3,508 196 3,764 3,682
48 2045 0 82 82 3,568 196 3,764 3,682
49 2046 0 82 82 3,568 196 3,764 3,682
50 2097 0 82 82 3,568 196 3764 3682
51 2048 0 82 82 3,568 196 3,764 3682
32 2049 0 82 82 3,508 196 3,764 3,682
53 2050 0 82 82 3,568 196 3,764 3,682
54 2051 i} 82 82 3,568 196 3,764 3,682
55 2052 ¢ 82 32 3,508 196 3,764 3,682
56 2053 0 $2 82 3,568 196 - 3,764" 1,682
57 2054 0 A2 82 3,568 196 3,704 3,682
58 2055 0 82 82 1,568 196 3,764 3,682
59 2056 0 a2 82 3,568 196 3,764 3,082
60 2057 0 &2 82 3,568 196 3,764 3,682
61 2058 0 82 82 3,568 196 3,764 3,682
62 2059 0 82 82 3,568 196 3,764 3,682 .
63 2060 i 2 1,568 196 3,764 3,682
o4 2001 i 32 82 3,508 196 1,764 . 3,682 : ‘
G5 2062 0 82 82 3,568 196 3,764 T3682°
o6 2063 0 82 82 3,568 196 3,764 3,682
G7 2064 a 82 T 82 3,568 196 3,764 3,082
63 2005 0 82 82 3,368 196 3,764 3,682
(3 2066 0 82 82 3,368 196 3,764 3,682
70 2067 0 ]2 82 3,568 196 3,764 3,682
Tt 2368 0 82 82 © 3,568 196 3,764 3,682
8,346 5064 13410 0 217278 11,955 229,233 215,823
TRk 24.00% . ’ :
Py
Discount rate(®5}  BIC Cost Benefil NPV
15 1.95 3,184 6,204 3,020
12 2.58 3,500 10073 6,173
10 320 4,503 14,432 9,929
3 641 6,825 41725 36,9
3 .20 8,457 T1771 69,313
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Note : Physice contingency of [am means inithal cost of!

necessaty expences for peepuration.
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Table 4.2.6  FINANCIAL AND ECONOMIC COST AND BENEFIT OF ALTERNATIVE-2-2
Cact Evabaution { Huli - baht 100080} .
Benefit  (mittion bahifyeawr)
o Avethays Bast-See-d Diversiond, 100m3s) Thai(Financialy Ayutiaya-Fust-Sea Diversionl), 100 2%) : Thei (Econaimic) General | Agriculture | Total i
Clsibeefonof cost c FC Totd Chassification of cost LC. ¥ ol L Tases | 196 3761}
excluding benelit of Dam
| Constuctioin coar 2718 2,289 19,448 ¥ Conatructiodn cost L3 IRE:] 17412
1) Materisd and Equipment 6,113 12,89 12624 1} Maerid and Fqeipment 5,531 ELIEY 16,714
1)Statked Labor 36 ¢ kIt 25hilled babor W [ W
tnshitied Labor a7 [ 476 Nunstatied Lalkw 0 [ w0
2 Land acquisiion & House F L3185 ¢ 15,136 2 Land acquisitnm & [ouse Rely 13913 L] 12040
3 Adndnistruton 9 L] s 3 Administration 663 L] (23]
4 DEsginesring ek 10 &7 §1 1 1Engincering saviceD/D ] £ 24
Fagineedng senvice SV 97 875 o VEngincerng serdeefN 8% b BBl
5 Phidal conlingency 13 m a5 3 Phisical contingency k3 203 Ale
Sub-total 13,334 13474 35808 Sub-totd 19,241 12,263 1,201
& PriceContingency 3,500 1011 5501 6 Price Contingency o a [
Grand told 283H 15495 219 Crand total L 12262 31,402
M Cost 186 0M Cost 157
% Distribution System mprovemnent [Thai (Financial) Distribition Systara feproverzent Thai (Econonii)
Llassilication of easl L.C. FC Total _ChassiBeation ofcost LC. EC Told
| Constnktoin ¢osl [u} L1E) pri] 1 Comtructioin goat KB L1} 199
1} Material and Equipment -3 mn 08 13 Material andt Equiprent 75 n 186
2)skilled Latror 4 ] 4 2)skited Labor 4 L] 4
Inskilled 1abor n 9 n Aneklled Labor o 9 10
2 Land scquisition & House F 3 9 3 2 Land sequisition & House Relo 1 L] 2z
3 Administrstion 3 & 3 3 Administration 1 L] H
4 DEnguncedng savice VD t 3 11 4 DErgineering serviee VD L] 5 5
JEngirering serviceS/V ] n 12 2)Engincering service SY 1 i ]
5 Phisical contingency 4 7 EL 5 Phisical contingency 4 6 ]
Sub-total na 155 23 Sub-tota] b 1 nE
4 Price Conlingency 12 14 16 4 Price Contingency o [ &
Grand todal 125 150 285 Grand Lodal ki 133 235
Dkt Cout 2 ObS Cost 2
Draange tmpzovernent :Thai {Fmandial) Dxafapge Iniprovement : That (Foomanic}
Classificubion of et LC. £C Total Chssification of cest L. FL Tolal
1 Constaxtioin cost 2 2327 4239 | Constructoln cosl 1538 AL 3955
1) Maturial ad Equipnnent 1837 3 4563 1} Malcrial and Equipmanl 1,683 ri? 7
7)Skiled Labor a2 a b 2jskilled Labuor B ] B0 -
SUnskifled Labor 184 Q 124 nskilead Labus 155 o 155
1 Land scquisition & ifouss F 611 L 812 2 Land sequisition & House Rele 88 L] 435
3 Administration 6t ] 61 3 Admicistration 3 L] 5
4 Engincaing servics XD £ 122 153 1 1)Engineering serviceD/D 27 111 1%
J)Enginceting savice BV 61 06 367 Dnginesing seniceSV 53 29 amn
3 Phisical contingency 243 5 490 5 Phisical contingency 714 ! 437
Subrotd 3 3000 GED) Sub-tolal . 2671 219 5401
& Price Contingency - 300 622 § Price Confingency 0 ) )
Grand total 3,135 3,300 6133 Grand totat 1511 230 5,401
g OM Coxt a o8I Cast 3
River Improvement 10-y'ear (Clisiat—Pathum Thani : Thai (Financial) Rivet inprovenseal §0-ygar (Chained- Pothum Thani : Thed (Ecenomic)
Clawification of cost LC. FC Totd Classification ofvest LE. FC Toul
L Comstructiof cost 07 502 1,109 1 Constiucton cost i S8 89
1} Material and Equipment 431 602 1,04 §) Material and Equipment s 8 23
2)a) Skilled Labor 0 © 2¥a) Skilied Labea 35 [ s
(b} Unshilled Laber 5 ] () Unskiifed Labory » o 9
1 Land sequisition 20 0 2 Land sapisifion i5 ] 16
3 Administration n 2 3 Admiristration 1 ] 19
4 1)Engiiecring service DT ] ) 4 4 1)Engineering service DAY ? 5 60
tinginzering senvice IV 6 s 42 D gbisering service SV 5 51 3%
3 Physical contingency as L s 5 Fhysical contingency' » 55 95
Sub-told . 507 6 1,384 Sub-tolad 38 07 1234
& Price Confingency 18 FE] 4 & Price Contingency [ ° o
Grared lotal 61% 00 1,425 Cirend 12tad 38 7 12
OM Cast i} O Comt ]| k)|
RiveT Improvernen 15-yar {Chainat~Patum Thani : Thai {Financial} River lnprovement 25-year (Chinat~Puthiun Thani : Thai {Economic)
ClassiBeution of cost LC. F.C Tl + Classificution of cost 1C. FC Total
| Construction cas! 452 s L7 1 Constroctioin cost 363 03 127
13 Material and Equiprment 556 s 13% 13 Material and Equipraent £ 03 1150
2)(a) Shifled Laten 52 o 52 2)(x) Skillzd Labor 45 L] 45
(b) Unskillad Labor 5 o 45 (1) Unskitlad Labor L 0 k]
2 Land ecquisition 16 0 16 2 Land acquisiden . 0 o 0
3 Aduministration 2% 0 1% 3 Administrtion » [ 5
1 1)Erginetring servive DY 1 Hi 5 4 1)Enginearing senvice V17 9 59 krd
1)Ergincering service SV 3 n % 2)Engincering scvice SV ? 3] 71
3 Prysical contigency 3% ] 135 5 Physica contingency st " 121
Subrtowal 781 L] 1,781 Sulrtoral [ 09 1,58
6 Price Contingenwy 3 X 3 6 Price Contingency L3 L] ]
Crand Lot ¥05 1629 134 Grand lotl &7 9y 1,588
OM Cost H QM Coat a9 A
Dam Compeneation Cost : Thai (Financial) Dat Compensation : Thai {Ecenomic)
Clastification of gost LC. FC Total Chissificotion of vust LC FC Total
b Comtructivin coat ] ] ] t Constructiom cost L] 5 ]
1) Material and Equipment ] [ [ 13 Material and Equipment [ [} )
2x(n) Skiled Labuor L L] a 2)a) Skl Latros [ [ ?
{b) Unsdalled Labuor Q o L] . () UnskiDed Labor L] ¢ [}
2 Lané acquisidon E] [ ] 2 Laixd scquisition 0 o [
3 Administation . [ 0 3 Administrton 0 0 [
4 Engineeiog savice [ ) ] 4 Engincering savice L] 0 [
3 Physkd comtiagency L] o 5 5 Fhysicul contmgpency » 0 50
Sub-otal 36 o " Sub-total 0 1 L]
& Price Comtingmcy [ o [ 6 Frice Confingoncy ® a [
Grand Lotat ¥ a L] Grund 1014 0 o L
OM Cost 451 Q EH] OMCost 331 ° 1



Table 4.2.7 PROJECT EVALUATION OF ALTERNATIVE 2-2
A2 {ovcluding Pams )

Upit: millon baht

Economic cosl

Economic benefit
T
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WHL)
General, Economic  Benefit-

Constniclion  O&M  Total ele. Agri. Benefit Cost

Year (A) (5] ) {m {F) { {G}
i EO98 1 ) | ] 0 0 -1
2 1959 30 ] 56 L] 0 0 -36
3 2000 87 0 37 ] 0 0 &7
4 2001 4 0 104 1} ] ] -104
5 2002 633 0 653 0 | 0 53
6 2003 1,223 0 1,225 0 b 4] -1,225
7 2004 1,948 ¢ 1,948 0 0 6 .1,948
8 2005 1,616 2 2,638 78 s 93 -2,345
9 2006 1,799 33 1,832 285 48 i -1,499
10 21007 £,513 33 1,546 285 48 333 -1,213
1 2008 1,034 0 1,104 1,313 132 1,545 441
12 2009 1345 70 2305 1,313 232 1,545 -770
13 2010 2412 70 2,492 1,313 biy] 1,545 -947
14 2011 4,169 70 4230 1,313 232 1,545 -2.694
15 2012 6,120 70 6,190 1,313 212 1,545 4,645
16 2013 6,109 iy $,178 1,313 232 1,545 613
17 2014 2,303 70 2,313 4,634 201 4,835 2462
18 2HS £,955 70 2,025 4,634 201 4,833 2210
19 2016 2,193 70 2,263 4,634 201 4,835 2,572
20 2017 R 237 636 5,529 224 5752 5116
21 2018 133 237 370 5,863 129 6,092 5,722
7 2019 4] 280 280 5,851 227 6,078 5,798
23 2020 ] 280 280 5,851 227 6,078 5,798
24 2021 0 280 280 5,851 227 6,078 5,798
25 222 0 286G 280 5,851 227 6,078 3,798
26 2023 0 280 280 5,851 227 6,078 3,798
27 2024 0 280 280 5,851 227 6,078 5,798
28 2025 0 280 280 5,851 227 6,078 5,798
29 2026 4] 280 280 5,851 227 . 6,078 5,798
30 2027 0 280 280 5,351 227 0,078 5,198
Kb 2028 0 280 280 5,851 227 6,078 5,798
32 2024 0 280 280 5,851 227 6,078 3,798
33 2030 ¢ 280 280 5,851 27 6,078 5,798
34 2031 U] 280 280 5,851 217 6,078 5,798
35 2032 0 280 280 5,851 227 6,078 3,798
36 2033 0 280 280 5,851 227 6,078 3,798
k¥, 2034 i} 280 280 5,851 227 6,078 5,798
33 2035 0 280 280 5,851 227 6,078 3,798
19 2036 0 280 286G 5,851 227 6,078 5,798
40 2037 0 280 280 5,854 7 6,078 5,798
41 038 (] 280 280 5,851 227 6,078 5,708
42 39 0 280 280 5,851 227 6,078 5,798
43 2040 0 280 280 3,851 217 6,078 5,198
44 2041 0 2800 280 5,851 227 6,078 5,198
43 2042 0 280 280 5,851 227 6,078 3,798
46 2043 0 280 280 5,851 227 6,078 3,798
47 2044 0 280 2.t 3,851 27 6,073 5,798
4% 2045 0 280 150 3,851 227 6,078 5,798
49 2046 1] 280 280 5,851 227 6,078 5,798
30 W47 o 280 280 5,851 227 6,078 5,798
51 20438 0 280 280 5,851 227 6,078 5,798
52 049 0 180 280 5,851 227 6,078 3,198
EX] 2050 1} 280 280 5,851 227 6,078 5,798
54 2051 0 280 280 5,851 227 6,078 5,798
53 2052 0 280 280 5851 227 6,078 5,798
56 2053 0 280 280 5,851 227 6,078 5,798
37 2054 G 30 280 5,851 m 6,078 3,798
38 2055 0 280 280 5,851 227 ¢,078 5,798
3% 2056 0 280 280 3,851 227 6,073 3,793
G0 2057 1] 280 280 5851 227 6,078 5,798
61 2033 0 230 280 5,851 27 6,078 5,198
62 2059 0 280 280 5,851 27 6,078 5,798
63 2060 a 280 280 5,851 27 6,078 5,798
64 2061 ] 230 280 5,851 27 6,078 5,798
[ 2062 0 280 280 5,851 127 6,078 5,198
GG 2063 0 280 280 5,851 227 G078 5,798
67 2064 0 280 280 5,851 227 6,078 3,798
08 2065 4] 280 280 5,851 227 6,078 3,798
69 20660 0 230 230 5,851 227 6,078 5,798
H 2067 0 280 180 3,851 227 6,078 5,798
il 2068 } 280 284 5,851 227 6,078 3,798
39 15,166 54,208 326,370 13,908 340277 286,009

FIRR 12.10%
PY

Discount rale{%} _ BIC Cost Benefit NbY
15 077 7,300 5,658 -1,648
12 1.01 9,944 JHXIAT 92
10 1.24 12,395 15,345 2,950
5 2,40 23,120 55311 32,390
3 340 31,116 103,851 7,735
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