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6,

CHAPTER IX - RECOMMENDATION

PROJECT IMPLEMENTATION

It has been fdentified that both Neng Pla Lai and Ban
Bung Sub-Projects are technically feasible and economically
viable, at the Internal Rate of Retura (IRR) of 11.3% and
8.2%, respectively. The area has suffered serious shortage
of water, aad the industrial denand is expected to grow
rapidly due to the Fifth Social and Economic Development
Plan. Tt 1s therefore, recommended that both sub-project be
carried forward to the next stage with least lapse of time in
due consideration of an enhancement of the national econony,
an advancement of the regional development and the promotion
of the inhabitants' welfare.

CONSTRUCTION PERIOD

Construction period proposed for the projects is extre-
mely tight so that the urgent demand for water in the project
area may be satisfied. It is neecded, therefore, to forward
without delay preparation and procedure required for the
implementation of the project,

WATER SUPPLY IN LAEM CHABANG AREA

The pipeline route of Dok Kral ~ Mab Ta Pud, Mab Ta Pud
- Sattahip and Dok Krai - Laem Chabang is proposed in the
praject, However, since the route of Dok Krai - Laenm Chabang
is extyremely costly, it is recommended to make a further
study on the potential of water resources development in 1ts
vicinity.

PURIFICATION AND DISTRIBUTION SYSTEM

Purification and distribution systenm are not included in
the scope of the project in question. Construction of the
purification and distribution system is to be shouldered by
the local government, Especlally for municipal water supply,
it is indispensable to comstruct a purification plant and
also important to stabilize potable water supply.

Construction of the above-mentioned purification plant
and distribution system will have to be completed at the same

time of completion of the project.
HOUSE EVACUATION

There are a nunber of houses which need to be evacuated
or moved for implementation of the propésed project, thus
causing some social problems, Utmost care should be taken in
carrying out the house evacuation program in accordance with
the applicable laws and regulations in force.

WATER CONTAMINATION
When the poassible water contaminatien 1n the reservoirs

aad rivers 1s anticipated, structural countermeasures as well
as enforcement of legal regulations will be necessacy.
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IRRIGATION

This Project covers only a portion of existing as well
as possible water demand for irvvigation in consideration of
the prospect that a huge amount of irrigation water, not only
for paddy but also for vegetables and fruits, will be
required when the regional development project is realized.
Therefore, it is desirable to formulate the master—-plan for
agricuvltural development, as a part of the reglonal develop-
ment project.

HYDROLOGICAL OBSERVATION

To carry out an effective operation of the project and
to study further a potential of water resources development,
the existing hydrological statioas are to be kept in good
working order, and it is recommended that at least one sta-
tion be established fn the basins above cach dam site,

OPERATION AND MAINTENANCE

RID is now in charge of operation and maintenance for
the dams and irrigation facllities. However, it has not yet
been decided which agency will be Iin charge of operation and
malnténance for the pipeline system. It is urgently required
to set up an agency in 1ts charge, .

Operation and nalatenance rules for the proposed facili-
ties should be studied before the completion of the project
to assure erderly distribution of the water developed by the
proposed dan,

FURTHER STUDY FOR PROJECT IMPLEMENTATION

The study on the following items should be conducted for
the next engineering study stage to facilitate successful
impiementation of the project.

- Topographical maps of the proposed dam site, the pro-
pesed pipeline course, the irrigation area and the
riparian structure sites,

- Cross levelling and longitudinal survey along the pro-
posed dam axis and the proposed main structure sites
and along the proposed pipeline and irrigation canal.

— Geological investigation fincluding boring at the pro-
posed dam site and at its nain structure sites,
sounding, soll survey and test at the proposed borrow
pit sites of the dam censtruction as well as along the
pipeline and the frrigation facilities.

- Test for the embankment materials and concrete
strength for dam construction,
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Table 2-1  Change of Population of Changwat Chon Buri and Rayong

Unit: Person

Changwat Rayong 1976 1977 1978 1979 1980
Rayong Municipality 26,250 26,761 27,060 | 27,516 | 37,305
A. Muang Rayong 84,582 | 87,298 { 89,521 | 91,433 ] 83,693
A. Klaeng 98,823 92,449 95,242 97,620 100,484
A. Ban Khai 68,941 | 69,768 70,526 71,049 71,190
K.A. Pluak Daeng 23,910} 24,642 | 24,842 | 25,648 | 25,791
K.A. Ban Chang 27,218 | 27,289 | 27,181 | 27,247 | 27,594
K.A. Wang Chang -1 10,374 | 11,469 | 12,391 [ 12,830
Total 329,724 | 338,481 | 345,841 [352,904 | 358,896

_ Unit: Person
Changwat Chon Buri 1976 1977 1978 1979 1980

- Chon Buri Municipality 49,017 | 49,529 | 49,855 | 50,063 | 50,105
Panat Nikbon M. 13,014 13,130 13,262 13,334 13,411
Tambon Si Racha M. 17,491 18,601 19,773 21,099 21,632
A. Muang Chon Buri 107,454 | 110,665 | 114,567 [117,384 | 119, 281
A, Parat Nikhon 123,321 | 126,410 {107,000 {108,923 | 110,203
A. Pan Thong 36,739 36,946 37,279 ‘37,7?9 38,289
A. Ban Bung 76,104 § 76,284 | 77,199 | 77,714 | 78,262
A. 8i Racha 77,993 78,615 80,665 82,062 86,516
A. Ban La Mung 68,870 | 70,699 | 43,392 | 43,925 | 43,789
A. Sattahip 80,355 80, 887 81,963 84,639 | 85,112
K.A. Ko Si Chang 2,607 1 2,792 | 2,815| 2,886] 2,955

.K.A. Nong Yai 16,158 16,674 16,930 17,247 17,386
K.A. Bo Thong - - | 22,409 | 23,594 | 24,779
Muang Pattaya - - | 29,726 | 31,777 | 34,106
Total 669,213 | 681,232 | 696,835 712;426 724,427

(Source ; Changwat Registration Office)

Table 2-2 Per Capita Gross Provincial Products in the Fastern Region

Capita in Baht
Province Average
GPP(1972 GPP/1976 Growth Rate
{Annual)
Chantaburi 3,634 4,140 3.5 %
Chachoengsao 3,395 3,493 0.7 %
Chon Buri 8,049 © 9,486 4.5 %
Trat. 5,097 3,636 -7.2 %
Nakhon Nayok 2,689 3,332 6.0 %
Prachin Buri 2,450 2,820 3.8 %
Rayong 4,869 5,097 1.2 %
Eastern Region
Average 4,625 5,145
Note : GPP-Gross Provincial Produéts Source : Dpet. of Town &

Country Planning
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Table 3-1

Future Population Based on Current Trend

Unit:

Person

Future Population

Population Increase

Changwat Rayong . 1980- 1980~
_ 1680 1990 2000 1980 : 2000
Rayong Municipality 1/ 37,305 | s6,629| 79,773 | 19,324 42,468
A. Muang 1/ 83,693 | 90,474 93,065 | 6,781 9,372
A. Xlaeng 100,484 | 127,383} 154,338 26,399 53,854
A. Ban Khai 71,190 17,522 83,524 6,332 12,334
K.A. Pluak Daeng 25,791 30,804 35,676 5,013 9,885
K.A. Ban Chang 1/ 27,594 | 28,264 29,047 670 1,453
K.A. Wang Chang 12,839 21,414 29,834 8,575 16,9%5
Total 358,896 432,490 505,257 73,594 146,361
Unit: Person

Future Pdpulation

Population Increase

Chanpwat Chon Buri 1980- 1980-
1980 1990 2000 1980 2000
Chon Buri Municipality 50,106 | 52,897 55,557 2,791 5,451
Panat Nikhon M. 13.411 | 14,408| 15,392 997 1,981
Tambon Si Racha M. 1/ 21,632 { 32,611| 43,339 | 10,979 | 21,707
A. Muang Chon Buri 119,281 | 150,115 180,290 | 30,834 | 61,009
A. Panat Nikhon 110,203 | 126,154| 142,024 | 15,951 | 31,821
A. Pan Thong 38,289 | 42,069 45,957 3,780 7,668
A. Ban Bung 2/ 78,262 | 63,894 89,555 5,632 | 11,293
A. Si Racha 1/ 84,516 | 100,426 116,795 | 15,910 | 32,279
A. Ban La Mung 43,789 | 45,824 47,765 2,035 3,976
A. Sattahip 85,112 | 98,377 111,528 | 13,265 | 26,416
K.A. Ko Si Chang 2,955 | 3,553 4,157 598 1,202
K.A. Nong Yai 17.386 | 20,486} 23,491 | 3,100 | 6,105
K.A. Bo Thong 24,779 | 36,579| 48,372 | 11,800 | 23,593
Muang Pattaya 34,706 { 59,380| 84,173 24,674 49,467
Total 724,427 | 866,773 [1,008,395 | 142,346 | 283,968

1/: Nong Pla Lail Sub-Project

2/: - Ban Bung Sub-Project
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Table 3-6 Water Demand for Industrial and
Municipal Use (Ban Bung Sub-Proiect)

Ynit!: MCM
Year Industry Municipality Total
1980 1.8 1.3 3.1
1981 1.8 1.4 3.2
1982 1.8 1.5 3.3
1983 1.8 1.6 3.4
1984 1.8 1.7 3.5
1985 1.8 1.8 3.6
1986 1.8 2.0 3.8
1987 2.0 2.1 4.1
1988 2.3 2.3 4.6
1989 2.6 2.4 5.0
1990 2.9 2.5 5.4
1991 3.0 2.6 - 5.6
1992 3.2 2.7 5.9
1993 3.4 2.9 6.3
1994 3.6 3.0 6.6
1995 3.8 3.2 7.0
11996 - 4.0 3.4 7.4
1997 4.2 3.6 7.8
1998 4.4 3.8 8.2
1999 | 4.6 4.0 8.6
2000 4.8 4.2 9.0
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Table 4-1  Area and Discharge of Turnout in Irrigatioﬁ Blocks

[ Area Turnout Discharge Lateral
Block No. | (ha) |  No. {m3/sec) Canal No.
B-1 92 T-1 0.247
B-2 86 T-2 0.230
B-3 21 T-3 0.056
B-4 20 T4 - 0.054
B-5 218 T-5 0.584 L-1
B-6 87 T-6 0.233 L-2
B-7 125 -7 10,335
B-8 166 7-8 0.445
8-9 92 -9 0.247
B-10 122 T-10 0.327
B-11 163 T-11 0.437
B~12 115 T-12 0.308
B-13 63 T-13 0.169 L-3
B-14 30 T-14 0.080 -4
B-15 185 T-15 0.496 L-5
B-16 150 T-16 0.402
B-17 148 T-17 0.397 L-6
B-18 83 T-18 0.222 L-7
B-19 137 T-19 0.367
© B-20 116 T-20 0.311
B-21 749 T-21 2.007 -8
B-22 68 T-22 0.182 1-9
B~23 194 - 7-23 0.520 L-10
B-24 165 T-24 0.442 L-11
B-25 260 T-25 0.697 L-12
. i i

Note: Refer Fig. 4-~7.
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Table 7-1 Personnel Required for Operation and Haintenance

before After
completion conpletion Renark

Dok Krai Dan

Additional to the
existing staff

Civil lingpir. 2
Hechanical logr. 4
Operation and Honitor 4
briver 2

R = =y I

Hong Pla Lai Dan

Chief -
Asst. Chief -
Civil Engr. -
tlechanical BEngr. - -
Operation and Monitor - i
Driver -

DWW R

Pipeline Systen

Chief 1
Asst. Chief _ i
Civil Engr. 2
Mechanical Engr, L/
Dperation and Honitor 10
Patrol ’ 4
Driver 2

Pl
F= e iRl

Irrigation Systen .

Chiet -
Operation and loniter -
Driver . -

Additional to the
existing staff

™ L e

Ban Bung Dan

Civil ¥Engr, -
Hechanical Engr. -
Operation and Honitor -
Briver -

Additional to the
existing staff

pme BB N
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Table 8-2 Economic Cost of Land Consolidation of

Nong PIa Yai Trrigation Area

Unit in nillion US$

- 84 -

Total 1985 1986 1987 1988
1. Base Cost 3.00 0.35 1.00 1.00 0.65
2. Engineering Service 0.12 0.01 .04 0,04 0,03
3. Conpensation - - - - -
4. Contlnpency 0.47  0.04 0.17 0.17 .09
| 5. Total 3.59  0.40 1.21 1.21 0.77
Table 8-3 MWater Supply and Benefit
(Nong Pla Lai Sub-Project)
-
Year Water Supply Benefit
(McH) {1,000 US$)
1984 6.2 1,345
1985 16,7 3,624
1986 22,8 4,948
1987 50.2 10,893
1988 51.0 11,067
1989 51.8 11,241
1990 66.5 14,431
1991 67.5 34,648
1992 68.3 14,821
1993 69.4 15,060
1994 70.3 15,255
1995 80.0 17,360
1996 :
1997
1993
1999
2000
2031 80.0 17,360




Table 8~4 Agricultural Production by Crop

HH'-—_*-""“—‘__"--”?rqduction Economic Net
Volume Price Production - Cost Production
L ey D) (B/ha) ___ (#/ha) _ (B/ha)
Without Project It :
Het:Season
Paddy (LoVn)
Preseant (1981) .44 5,500 7,700 2,278 5,422
Future (1992) §  2.00 6,700 13,400 2,639 10,761
With Project (1992)
Wet Season
\
Paddy (H.Y.V.) 4.00 6,700 26,800 7,342 19,458
Dry Season
Paddy (H.Y.V.) 4.50 6,700 30,150 8,671 21,479
Groundnuts | 1.90 13,020 24,738 10,146 14,592 |

Tablé 8-5 Agricultural Net Production by Craop
(Cropping Intensity 180%)

- o Gross 1
Plant Area NP per ha Production
_ (ha) (#/ha) . €1,0008)
Without Project
Wet Season
Paddy (L.V.)
Present (1981) 3,840 5,422 20,820
Future (1992) 3,840 10,761 ) 41,322 L
With Project (1992)
Wet Season
Paddy (H.Y.V.) 3,650 19,458 71,022
Pry Season
Paddy {H.Y.V.) 975 21,497 20,960
Groundnuts 1,945 14,592 28,381
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Table 8-6 Price Structure of Rice/Paddy at Constant 1981 Prices

1981 1990 -
Financial | Economic [ Financ¢lal | Economic

Export price, 5% br. e _ :
FOB Bangkok (US$/ton) /1 510 510 . 622 622

(B/ton) 10,200 10,200 12,444 12,444
Grade differential (86%) [2 8,770 8,770 10,700 10,700
Rice premium w“' 1,000 1,220
Export duty 440 540
Municipal tax : : 15 18
Reserve requirement loss 845 1,030
Exporter's margin /3 440 305 536 370
Wholesaler's margfﬁiﬂi 210 145 256 177
Ex-nill price of rice 5,820 8,320 7,100 10,153
Ex-nlll price of paddy 4,190 5,990 5,110 7,310
Tax g0 110
Miller's margin /4 350 - 250 - 430 310
Input price of paddy at mill 3,750 5,740 4,570 1,000
Middleman's margin /3 350 240 430 300
Farm gate price of paddy 3,400 5,500 4,140 6,700

/1 The World Bank prospect.

40 e

17
over previocus five years,

/3 : Conversion factor 0,69 1is applied.

¢ Conversion factor 0,72 is applied.

|

Table 8-7 Water Supply

and Benefit

{Ban Bung)

Hater Supply Benefit

(MCM) (1,000 UsS$)

1987 1.8 547
88 |- 2.3 699
89 2.7 821
20 3.1 942
91 3.3 1,003
92 3.6 1,094
23 4.0 1,216
94 4.3 1,307
95 4.7 1,429
26 5.1 1,550
97 5.5 1,672
98 5.9 1,794
99 6.3 1,915
2000 6.7 2,037
2031 6.7 2,037
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Table 8-8 Sensitivity Anaiysis of Industrial and Municipal Water

for Nong Pla Lai Sub-Project (Econonmic)

Construction Delay of IRR

. _cost Water ‘Demand {%)

Base case 10.5

Case 1 10X up 9.5

Cage 2 20% up 8.7

Case 3 1D years 8.6
Table 8-9 Sensitivity Analysis of Industrial and Municipal Water

Base case

Case 1
Case 2
Case 3

for Ban Bung Sub-Project (Economic)
Construction Delay of IRR
cost % Water Demand {%)
8.2

10% up 7.6
20% up 7.0
| 10 years 7.0
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Table g-12 Cash Flow of Nong Pla Lai Sub-Project

Unit : 1000 US$

YEAR CAPITAL COST REVENUE OPE, & TAX BENEFLT

1932 1752.4 0.0 0.0 0.0
1983 37980.4 0.0 : 8.0 0.0
1984 33811.6 942,4 140.0 802.4
1935- 53986.1 2538.4 650.0 1888.4
1986 37281.4 3404.8 1040.0 2364.8
1987 0.0 7630.4 1230.0 6400.4
1988 0.0 2752.0 1240.0 6512.0
1989 0.0 7873.6 1250.0 - 6623.6
1990 0.0 10108.0 1550,0 8558.0
1991 0.0 - 10260,0 1560.0 8700.0
1992 0.0 10381.6 1590.0 8791.6
1993 0.0 10548.8 | 1580.0 3968.8
199 0.0 10685.6 1590.0 9095.6
1995 0.0 12160.0 1590.0 10570.0
7-5031 0 a0 1216000 ' 1590.0 10570.0
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Table 8-14 Cash Flow of Ban Bung Sub-Project

Unit : 1000 US$
YEAR CAPITAL COST REVENUE OPE. & TAX BENEFIT
1982 0.0 0.0 0.0 0.0
1983 - 3076.9 0.0 0.0 0.0
1984 4398.3 0.0 0.0 0.0
1985 114131 0.0 0.0 0.0
1986 4204,1 0.0 0.0 0.0
1987 0.6 273.6 100.0 173.6
1988 0.0 349.6 100.0 249.6
1989 0.0 410.4 100.0 310.4
1990 6.0 471.2 100.0 37t.2
1991 0.0 501.6 100.0 401.6
1992 0.0 547.2 100.0 447.2
1993 0.0 608,0 100.0 508.0
1994 0.0 653.6 100.0 553.6
1995 0.0 714.4 100.0 614.4
199 0.0 775.2 100.0 675.2
1997 0.0 836.0 100.0 736.0
1993 0.0 896.8 100.0 796.8
1999 0.0 957.6 100.0 857.6
2000 0.0 1018.4 100.0 918.4
2031 0.0 1018.4 190.0 918.4
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Table 8-15 Sensitivity Analysis of Industrial and Municipal
Water for Nong Pla Lal Sub-Project (Firnancial)

Rater

taciff Construction Delay of IRR

R I LY, cost Hater Demand _ D
Base case 0.152 4.9

Case 1-1 G.066 -
1 0.130 3.7

1-3 0.218 7.2

Case 2-1 102 up 4.3
2-2 207 up 3.5
Case 3-1 10 years 3.8

Table 8-16 Sensitivity Analysis of Industrial and Muhicipal
Water for Ban Bung Sub-Project (Financial)

B Water - T

tartiff Construction Pelay of IRR

1 (uss/nD) cost Water Demand )
Base case| 0.152 1.8
Case 1-1 0.174 2.3
1-2 0.218 3.3
1-3 0.304 5.4
Case 2-1 10% up 1.4
2-2 | 20% up 1.0
~ Case 3-1 10 years 1.2
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Table 8-17 Result of Water-(Quality Test
s Unit: ppn
Location
Item )
Ban Bung Hong Pla Lail Dok Krai
Cadmiun unfound unfound unfound
Cyanide unfound unfound unfound
Phosphorus 0.29 0.04 0.03
Chraoniun unfound unfound unfound
Arsenic 0,001 0.001 0.001
Table 8-18 llineral Constituent
{Sanple, 16 Aug. 1981%
Iten . Item
PH 7.1 | Ec x 106 ‘100
ca (ppo) 10 ssp 23
Mg {(ppm) 4 SAR 0.4
Na (ppm)_ 5 RSC 0.0}
Total {ppn) 0.1 TS  (ppn) 93
Fe
Diss (ppm) 0 ™S {ppm) 638
Mn 0 s (ppm) 25
€0, o Alkalinity
as CaC0y {ppm) 40
HCO3 (ppm) 49 '
C1 (ppn) 8 Total hardness
as CaCO3 (ppn) 40
S04 {(ppm) 2

PH by glass electrode

Ec x 106 =

RSC
58P
SAR
T5
TDS
HH]

=
=
=
-3

Electrical conductivlty Micro
Residual sodium carbonate
Soluke sodium percentage
Sodium adsorption ratio

Tota) solid

Suspended solid
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Table 8-19 Uater Analysis at Dok Krai

(Jan. 1979 - Jun., 1981)

Upstream Dovwnstrean
Iten -
Count Hean Hax. Min. | Count Hean Max. Hin.
PR 25 7.1 7.9 6.4 25 7.1 1.7 6.3
ECX100 - i
at 25°C 27 116 130 100 2? 145 | 410 110
SAR 18 0.5 0.6 0.4 18 0.5 0.9 0.2
sSSP 18 28 32 25 18 25 36 7
RSC 18 o.04 0.24 o0 18 o.04 0.3 o
neq/1 ]
Calppm) I8 10.3]| 11.9 1.5 18 17.3| 60.6 8.7
Mg (ppn) 18 3.2 5.1 1.7 18 3.71 10.7 2.4
K (ppn) - - - - - - - ~
Total - - - - - - - -
Fei
Dissd - - - - - - - -
col 0 0 0 0 ¢ 0 0 0
licog 18 62 |.237. | 421 18 711 | 2s7 42
(ppm) |_ : —
cl {(ppn)X 18 7.1 8.2 5.7 18 7.1 8,2 5.7
504 18 1.0|l 2.9 0 18 6.7| 40.3 0
(ppn) T
ND3 _ - - _ R _ _ .
 (ppm)
POy - - - - - - - -
B (pm) - - - - - - - -

Tablé 8-20 Potable Water OQuality Standard {WHO)

Iten Standard Item Standard

PH ' 7.0 - 8.5 Cyanide (CN) 0.01 ppm
Iron (Fe) 0.3 ppn | Lead (Pb) 0.1 ppn
Manganese (Mn) 0.t ppn | Calelun (Ca) 75 ppm
Copper (Cu) 1.0 ppm }C1- 200 ppn
Zine (Zn) 5.0 ppa | HHE - N 0.5 ppm
Fluoride 1.0 ppn | HO3 - N 40  ppn
Phenols 0.001 ppn | 504~ 200 ppm
Arsentc (As) 0.2 ppm




Table 8-21

Irrigation Water Quality Standard

Item

Standard

-]
PH 6 -7
COob "below 6 ppo
T-N below 1 ppa
Ec 500 pu fenm
@ below 0.01 ppm
in beow 1 ppm
As below 0.01 ppm
Mn below 7 ppm
Table 8-22  Industrial Water Quality Standard
item Evaportion.
PH Reeliduce Turbidity Fe + Mn Hardness
(ppn) {ppm) (€aC05 ppn)
Usage
Cooling Water & -8 50 - 200 5 - 20 0.1 - 1.0] 30 -~ 100
Botiler Use 6.5 - 7.5 10 - 100 2- 6 0.05 - 0.5 10 - &0
Washing 6 - 8 80 - 150 2- 6 0.1 - 1.07 3 - S50
Processing 6.5 - 7.5 50 - 90 1 -5 0.2 - 0.3| 20 - 80
Material .6.5 ~- 7.5 50 - 80 1 -5 0.05 - 1.0§ 30 - 50
Temperature 6.5 - 7.5 50 - 100 3-10 0.1 - 0.3} 20- 80
Contrel
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Isohyetal Annual Mean Rainfall Map
of Thailand
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Fig. 2-5 General Map of Rayong River
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rig. 2-7 General Map of Ban Bung River
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Fig. 2-9 Land Use Map

ous Forest @ Paddy Field
Others
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Water demand

Fig.3-2 Industrial & Hunicipal Water Demand
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Fig 3-3 Location of Existing and Proposed Reservoir
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Fig. 3-4 Water Supply and Demand
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Water Balance in Nong Pla Lai Reservoir
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Fig. 4-4 Vater Supply by Dok Kvai, Hm{g Pla Lai

and Ban Bung Reservoirs
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Fig, 4-6 General Plan of Water Transmission System
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Fig. 4-7  General Plan of Irrigation
and Drainage Systenm
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5-10 Road Relocatiocn
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Fig. 5-13 Plan and Longitudinal Profile (Dok Krai Dam to Laem Chabang)
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Fig., 5-19 ©  General Plan of Receiving Well
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1.

2,

APPENDIX I
NONG PLA LAY SUB-PROJECT (SUPPLY AREAS: RAYONG AND SATTAHIP)

GENERAL

The Water Resources Developuent Plan fn Changwats Chon Buri
and Rayong has been formulated fn this Report by utilizing the
existing Dok Kral Dam and construecting four dams, namely Ban
Bung, Nong Pla Lai, Khlong Yai and Thap Ma Dams to nmeet the
industrial and municipal water demand at the year 2000 in Ban
Bung, Rayong, Sattahip and Laem Chabang areas as well as to
supply irrigation water. to the proposed Nong Pla Lal and Thap Ma
irrigation areas.

Within the framework of the above-said plan, the Nong Pla
Lal Sub-Project was given the first prierity and fermulated with
the design year of water supply set to 1995,

The formulated Nong Pla Lai Sub-Project consists of the
‘Nong Pla Lai Dam, Water Transmission System comprising three
routes to Mab Ta Pud (Rayong Area), Sattahip and Laem Chabaag
and Nong Pla Lal Irrigation System.

In the course of study, however, supply system to Laen
Chabang area is likely to be excluded from the Sub-~Project since
the cost of conveyence is very high and alternative water source
can be found In the vicinity of Laem Chabang area.

The present project formulation in this APPENDIX has been
carrled out excluding the water supply to Laem Chabang and con-—
tains specifically Nong Pla Lai Pam, water transmission
routes to Mab Ta Pud (Rayong Area) and Sattahip, and Nong Pla
Lai Irrigation System. The target year i{s set to 2000,

WATER DEMAND AND WATER SUPPLY

2.1 Water Demand

Industrial and Municipal

Demand for industrial-municipal water in the two supply
areas of Rayong and Sattahip in the year 2000 has been esti-
mated as in the below,

unit: MCM/year
Rayong Area
Rayoug
Municipality Hab Ta Pud Sattahip

- Industry : " 6.4 21,5 17.2
~- Industry-related

municipality 3.2 12.3 1.5

=~ Other munfcipality 12,6 - 5.3

Total 22,2 33.8 24,0



2.2

3.1

The increase of water demand in Rayong and Sattahip arcas
fron 1996 to 2000 is cquivalent to Laenn Chabang's denand in
1995, '

Irvigation

The irrigation vater denmand in the Pong Pla Lai irrigation
arca in the size of 3,650 ha is estinated at 69.4 HCh/year
when the croppping intensity is 100% in uet season and 80% in
dry season, Cropping pattern and other ¢onditions of produc—
tion are assuwied to be the sane as discussed -in the lain
Feport.

Vater Supply Plan

The water supply plan in the areas are broadly divided
into tvo stages utilizing the surplus volune of the existing
Dok Krai Reservoir ubich is exploited for Pen Jhai Irvigation
Systen and hy constructing the proposed Yong Pla Yai Dan. The

tvo stapges are swnnarized below (refer to Tig. A-1):
First stage

The surplus vater frém Dok Krai Pan with storage capacity
of 49 ICH will be utilized to neet the vater denand in Mah Ta
Pud through the vater transnission systen until 19286, wvlen the
construction of long Pla Lai Dan is cormleted. The vater
denand in 1986 is estinated at 22.8 NGl year.

Sccond stage
ettt

The Hong Pla Lai ban will be developed with storage capa-
city of 144.4 Cl taking physical and ccononrical conditions into
consideration. '

After conpletion of Nong Pla lLai Dan, the Pol: Irai Pan
will be fully utilized to neet the Industrial-nunicipal uater
denand in Payong and Sattahip arcas and the function of vater
supply to Ran Khai irrigation area is transferred fironm Dol: Vrai
Dan to llong Pla Lai Dan.

Nong I'la Lai Dan is utilized to ncet to vested right of
vater in Ban Yhai irrigation arca and npew denend of nroposed
Vong Pla Lai irripation area.

FORIULATION AND PRELININARY DESIGH OF TI'L PROJECT
Rong Pla Lai Pan
The dcvelopﬁént scale of the tlong Pla Lai Pai is assuned

to be the same as that discussed in the ain Report. TIroposed
fecatures of dan and reservoir are sunnarized on the next page,



Reservolr

Catchment area 426 kn?
Reservolr area at H.W,L, . 23 knl

Reserveoir stage

High water level (H.W.L.) EL. 47.0m
Normal water level (N.W.L.) EL. 453.0nm
lLow water level (L.,W,L.) EL. 33.3 m

Reservoir storage

Gross 200,700,000 n3
Surcharge _ 43,500,000 m3
Irrigation, industrial & municipal 144,400,000 m3
Sediment 12,800,000 m3
Dan
Dam Type Earth fill type with cut-off trench
Crest elevation EL. 49,0 m
Hax. dam height 31.0m
Crest length 4,000.0 m
Slope gradients . Upstream slope t:3.0
Downstrean slope 1:2.5
Enbankment volune 3,200,000 3
Spillway
Type Side overflow welr with energency gate
Capacity 700 w3/s at H.W.L.

Gate (Emergency gate) Roller gate 5.0m x S.0m x 1 unit,

Intake & OQutler

Intake Type ¢ Vertical Tower
Qutlet for irrigation water
Regulating valve Jet flow gate 4 1,500 mm x 1 set

Discharge capaclty 14 m3/s at L.W.0L

3.2 MWater Transmission System

Supply of municipal-industrial water to Mab Ta Pud
(Rayong Area) and Sattahip will be made through pipelines
extending from Dok Krai Dam. As for industrial-municlpal water
for Rayong municipality, the discharge from Dok Kral Dam will
be flown Into Rayong River and taken at an Intake weir which
will be constructed in the upstream of the existing Ban Khail
Intake Welr and, then, sent over to the receiving well at Ban
Khai,



The proposed water trnasmission system comprises such
facilities as pumps, pipeline, receiving well, head tanks and
etcs As for the route from Dok Kral to Mab Ta Pud and from Hab
Ta Pud to Sattahlp, the proposed scale of conveyance is aimed
to meet the demand in the year 2000, and the same scale
excepting that of the proposed pussp has been adopted for in the

APPENDIX,

The supply toward Rayong, on the other hand, is nmeant

for a new demand,

The water released from Dok Kral Reservoir

is tapped in the downstream and sent forward.

Supply to Mab Ta Pud

The features of the project are as follows,
relevant drawings in the Main Report.

Refer to

}) Punping Station at Dok Krai Reservoir

2)

3)

4)

Type of pumping station

Type of punp
Design discharge
Number of pumps
Total pump head
Motor output
Pipeline

Total length
Steel pipe

Head tank
Tlocation
Volume

Recelving facility

Location

Receiving well

Receiving basin

Concrete caisson with
pile foundation

Vertical shaft volute
type PumP

2 62 m fsec

(31.44 m /min/unit)

6 (1 for stand-by)

90 nm

3,000 kw

27.6 kn
¢ 1,350 mm, 11.9 om
thick

6.0 km south of Dok
Krati punping station
3,000 m3 x 2 unit

West of Ban Chan Luk Ya
along Route-3

780 w3

21,000 m3



Supply to Sattahip from Mab Ta Pud

The featvures of the project are as follows.

Refer to

relevant drawings in the Main Report,

! ) Booster punping station at Mab Ta Pud

2)

3)

Type of punp
Design discharge
Nunber of pumps
Total pump head
Motor output

Plpeline

Design diécharge
Total length
Steel pipe
Receiving well
Location

Volune

Horizontal shaft volute type
1.09 m3/sec

3 {1 for stand-by)

Il m :

150 kW

1.09'm3/sec

. 21.9 km

6 1,000 pm 8.7 mm thick

Approx. 5 km.east of Amphone
Sattahip
350 m>

Supply to Rayong

The water flown down from the Dok Krat Reservoir will be
taken in the upstreanm of the Ban Khai diversion weir aand sent
over 1 km via pipeline to the recelving facility., The water is
purified and then conveyed to Rayong Municipality for consump~
tion.

The features of the project are as follows. Refer to

Fig. A-2 for the proposed, welr,
1) Weir
Location Up strean of Ban Khal diver-
sion welr on Rayong River
Flood gate 2 gates x 20 (W) % 2.5 m (Y1)

Regulating gate 10 m (W) x 3.0 m (H)
2) Intake and Transmission Faciltities

Design discharge 1.01 n3/sec

Pipe
Lengh 1.0 kn
Concrete plipe $1,500 om
3) Recelving Facility
Location Ban Khal
Volune 300 o3



3.3

Irrigation and Drainage Systen

The development plan for the irrigation and drainage
system of Nong Pla Lai irrigation area is same as the one in
the Main Report. The features of the project are as follows,
Refer to relevant drawings in the Main Report.

JIrrigation
Irrigation area 3,650 ha
Cropping intensity 100Z in wet season and 80% in
dry season
Cropplog pattern Paddy in wet season and
paddy/grouadnuts in dry season
Expected crop yileld Wet paddy 4.0 ton/ha
Dry paddy 4.5 tonfha
Groundnuts 1.9 ton/ha
Irrigation water 69.4 MCM/year
Diversion weir Ban Nong Bau
Irrigation canal
- Main length 46.2 kn concrete lined
- Secondaty length 20 km diteo
Drainage
Drainage area
Ingide the project area 21,3 kan?
Qutside the project area 14.9 kn?
Design discharge 20.4 m3/5ec
Drainage length 6.5 kn

CONSTRUCTION PLAN AND COST
Construction Plan

The ceonstruction plan for Neag Pia Lai Dam, the water
transmission system (Dok Kral to Sactahip via Mab Ta Pud) and
the Nong Pla iai irrigation system are the same as discussed in
the Main Report, Refer to the Main Report for relevant ftems.
As for water supply to Rayong municipality , its scope of work
is separate from the Main Report.

The construction planning of the water supply system to
Rayong Municipality is sunmarized below,

Construction Matertals

The total amount of concrete required for weir, intake aand

etc. is estimated at about 4,]00 n3+ Coarse aggregate and
fine aggregate are to be supplied from the local source.

Reinfovrcement (300 tons) and steel for gate (70 tons) are to be
supplied fron the foreign source. :

. Pipes for water transalssion of 1,500 nm diameter and 1 km
long are to be suppiied from the local source.



4.3

Land Acquisition

The area required for the project will be acquired for the
construction of intake, receiving well and pipeline,

Implementation Schedule

Construction schedule for Nong Pla Lai Dam, the water
transmission system and the Nong Pla Lat irrigation angd
drainage systen are shown in Fig. A-3.

Construction Cost
Construction cost for Nong Pla Lai Dam, the water
transmission system and the Nong Pla Lal irrigation and

dratnage system are as follows (refer to Table A-1),

(Unit: Miliion US$)

Foreign Local

Currency Currency Total
Dam and Reserveir 29,85 36.70 66.55
Water Transmission 63.73 29,07 92,80
System
Irrigation and Drainage 7.01 9.04 16.05
Systen

The construction cost of each sector and annual disbur-
sement of economic cost and financial cost are shown in Tables
A~-2 and A-3.

Operation and Maintenance

Regquired Works

The operation and maintenance for the project facilities
aside from pipe line system will be undertaken by Royal
Irrigaiton Department (RID) which 1s alse to be the executing
agency for the project construction works. As for the pipe
line system, the agency for the operation and maintenance has
not heen established,

The personnel required for the operation and maintenance
of Dok Krai Dam, Nong Pla Lai Dau, water transmissfon systen
and irrigation system are shown in Table 7-1 and required works
excluding the water supply system to Rayong municipality are
the same as those described in the Main Report.
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The requicred work concerning the water supply system to
Rayong are as mentioned below,

Dally patrol and iunspection of dam and reservoir

Overall management of principal facllities

Administration for water distribution

Hydrology data collection and filing

Operation and Maintenance Cost

The annual required cost of operation and maintenance for
dam and irrigatfon system is estimated at 0.30 miliion USS$.
As for the water traunsmlssion system, the annual cost of
eperation and maintenance is estimated at 1.20 million US$
which mainly counts for the electric energy consuuption for
the puaping pover.

PROJECGT EVALUATION

The project evaluation was carried out in the same manner
with the same conditions as mentioned in the Main Report.

Econonie Evaluation

Economic Cost Estimation

1)} <Construction Cost

The total economlc construction cost is estimated to be
115.13 million US5, which can be classified by work item
as follows:

Work item Cost (million US$)
Nong Pla Lal Dan 35,58
Water Transmission System 67.56
Irvigation and Drailnage System 8.40
Land Consolidatien 3.59

Total 115.13

Annual disbursemént of the cost is presented in Table A-2
by work item,

2) Cost Allocatlion of Dan Construction Cost

The dam construction cost has been allocated by ueans of
“Separable Cost - Remaining Benefit Method"”, as shown

below!
Unit: Million US$S
Sector Total
Flood Control ' . 491
Industrial and Municipal Hater 21.35
Irrfigation 9,32
Total  ° 35,58



3) Cost Estimate by Sector

Based on the above allocation of the dam construction
cost, the total project economic cost can be further
classified by each sector as follows:

Sector Cost (million ¥SS$)

Flood Control 4.91
Water Transnission Systen 83.91
Irrigation 21.31

Total 115.13

4) Operation and Maintenance Cost

Operation and maintenance cost of'Nong Pla Lai Dam
together with water transmission system and irrigacion
system is estimated at 1.50 million US$ per year,

Benefit Estimation

1} Direct Bepefift

aa

Munlcipal and Industrial Water

Economic value has to be assigned to municipal and
industrial water developed by the project to estimate
the project benefit, although {t 1is quite difficult to
quantify the value in monetary teras,

In this study, the unit water value is assuned to be
5.0 B/m3 for Nong Pla Lal Sub-Project.

The direct benefit is calculated by multiplying the
unit value with the water consumption volume.

Table A-4 shows the annual water supply and benefit.

The benefit for industrial and municipal water wili be
estimated to be 17.36 million US$/year in full opera-
tion stage in 2000 and thereafter.

Irrigation Benefit

Irrigation benefit is defined as an increase of net
production value under the with~ and without-the~
project conditions. The net production value without
the project would remain at approximately 41,32
million B (1.80 million US$). On the other hand, the
net production value with the project will reach 120.36
miliion B in a year (5.23 nillfon US$), as detailed in
Tables 8-4 and 8-6 in the Main Report,



The benefit in the year 1993 (at the time the benefit

comes up to full value) turns to be 79,04 million B
(3.44 nillion USS). Assuming that the volume of water

supgly is 69.4 MCM, the benefit will be 1,14
B/m? (0.050 uss/mI).

¢. Flood control
The economic benefit by the flood control is as stated
before, 6.2 milion B (0.27 willion U5%) on the annual
avevage,

2} " Indirect Benefit

On the account of indirect benefit, refer to the Main
Report,

Economic Evaluation

The Internal Rate of Return {IRR) of the Nong Pla Lai
Sub-Project is calculated at 11.2%.

Internal Rate of Return has been further calculated for
each sector based on cost estimate by sector which results in
the following percentages.,

Sector IRR (%)
Industriai and
Municipal Water : 11.3
Irrvigation : 12.1
Floed Control : | 3.5
The Project : 11.2

Sensitivity Analysis

Sensitivity analysis to 1dentify the IRR's change in
response to the changes of factors such as construction cost
and delay of water demand has been done.

1) Construction cost

in respoﬁse to 10% and QOZ increase of construction
cost, IRR would decrease to 10.3% and 9.5%, respec-
tively.

2) Delay of Water Demand by 10 years
~In case that the occurrence of water demand is
~assuned to be delayed by 10 years from the year

2000, benefit would decrease according to the delay,
Congequently, IRR would be 10,2%.

1-~-10



5.2

Fiﬁancial Evaluation

Financial Background of the Project

In Thalland, Royal Irrigatfon Départment is in charge of
the constructin of dam, water supply and irrigation systenm
financed by natlional budget.

As for the collection of water tariff, it is being prac-
ticed in both industrial and municipal water, while no
collection of water tariff from farmers or land-owners for
the irrigation water supply service is carried out,
Therefore, the financial analysis of water transmission
system can afford to be discussed but financtal analysis for
the developmént of frrigation water systenm is impossible,

Financial Froejections

Yor the finaacial analysis of Industrail and wuntcipal
water supply system, financial projections are set up as
follows.

1}  Total Capital Requirement

According to the cost allocation, the constvuction cost
of the dam for industrial and municipal water supply
claims 60%Z of the constructien cost of Nong Pla Lai Dan.
The total capital requirement will be 132.73 million
US$, with 61.5% (81,64 million USS) of foreign portion
and 38.5% (51.09 willion US$) of local portion, as sum-
marized below.

Unit: Million USS$

Foreign local
Currency Currency Total

Dan (nil. US$) 17.91 22.02 39,93
(for water transmission sector)

Water Transmis— (nil, US$) :
ston system 63,73 29.07 92.80

Total (nil. UGS$) 8l.64 = 51,09 132.73

The annual disbursement of the taotal financial project
cost is presented in Table A-3,

2)  Tariff
The water tariff is set up at 3.5 B/m3 (0,152 Us$/m3)

for both industrial and municipal water (refer to
Supporting Report).

1-11



3

Depreciation and Operation and Maintenance Cost

37 years will be adopted as an average depreciation
period of dam and water tcansnission system. Operation
and maintenance cost is shown below at the tiwe of full
operation (after 2000),

Dan 0.18 nillion US$/year
Water supply 1.20 pillion US$/year
Total 1.38 million US$/year

4} loan Condition of Foreign Capital

The loan condition of foreign capital is assumed as

below,
Interest rate H 3%
Term of repayment : 30 years
Grace period H 10 years

Note: The conditions above are of the case of QECF.

Financial Analysis

1)

2)

Income Statenment

Table A-5 shows the income statement based on the
financial conditions set up in total capital requirement
mentloned before. The revenue will accrue from 1984
when water supply 1is to be started. From 1987 both
iaterest and depreciation will start to be counted S0
that the profit will show a sharp decrease but
thereafter it will gradually continue to increase. As
the repayment of foreign currency will end by 2023, from
2024 annual profit will constantly be 8§.07 million USS.

IRR Calculation

The calculation of Internal Rate of Return based on the
Discount Cash Flow (see Table A-6) would be shown below.

iIRR = 5.9 %
Therefore, for.Nong Pla Lai dam and water supply systen,

it is desirable to induce the capital with an interest
rate of 5.9 % or less,

Sensitivity Analysis

In the sensitivity analysis, it has been studied how a
change in each single factor, nanmely water tariff,
construction cost and water demand will affect IRR.
Tariff factor is especially affective to IRR,

Sensitivity analyses are summarized in Table A-7,

- 12
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Table A-4 Water Supply and Benefit

{Nong Pla Lai Sub-Project)

Year

1984
1985 .
1986
1987
1988
1989
1920
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

2031

Water Supply °

Benefit

(McM) | (1,000 US$)
6.2 1,345
16.7 3,624
22.8 4,948
4£3.1 9,353
43.6 9,461
44.2 9,591
53.6 11,631
54.3 11,783
54.9 11,913
55.7 12,087
56.4 12,239
57.8 12,543
60.7 13,172
62.1 13,476
63.6 13,801
65.0 14,105
80.0 17,360
80.0 17,360
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Table A-6  Discount Cash Flow for Industrial and Municipal Use

{(Nong Pla Lai Sub—Project)

Unit : 1000 US$

YEAR CAPITAL COST REVERUE bPE. & TAX BENEFIT
1982 1752.4 0.0 0.0 0.0
1983 36165.5 0.0 0.0 0.0
1984 37157.5 942.4 130.0 812.4
1985 42489.7 2538.4 640.0 1898.4
1986 8836.5 3404.8 790.0 2614.8
1987 0.0 6551.2 980.0 5571.2
1988 0.0 6627.2 980.0 5647.2"
1989 0.0 -~ 6718.4 990.0 5728.4
1930 0.0 8147.2 11500 6997.2
1991 0.0 8253.6 1150.0 7103.6
1992 0.0 8344.8 1160.0 7184.8
1993 0.0 8466.4 1 1160.0 7306.4
1994 0.0 8752.8 1170.0 7402.8
1995 0.0 8785.6 1210.0 7575.6
1996 0.0 9226.4 1210.0 8016.4
1997 0.0 9439.2 1220.0 8219.2
1993 .0, 9667.2 1220.0 8447.2
1999 0.0 9956.0 2230.0 7726.0
2000 0.0 12160.0 1510.0 10650.0
2031 0.0 12160.0 1510.0 10650.0
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Table A-7 Sensitivity Analysis of Industrial and Municipal
Water for Neng Pla Lai Sub-Project (Financial)

D Vater
taviff Construction Delay of IRR
(US$Im3) Cost Water Demand (%)
Base Case 0.15?2 ) 5.9
Case 1-1 0.066 -
1-2 0,109 3.8
-3 0.200 . 8.1
Case 2-1 10% up 5.2
2-2 20% up 4.4
Case 3-1 © 10 years 4.5

1= 20



Fig. A-1  Water Supply by Dok Krai, Nong PTla Lai
and Ban Bung Reservoirs

(Target year: 2000 A.D.) b
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APPENDIX 1II

1. SCOPE OF WORK

2., MINUTES OF DISCUSSIONS






Scope of Work
for
Feasibility Study or The Sast Coast Water
Regouxces Development Project
in

The Kingdom of Thailan&

Decenher 11, 1%80

2 Ja/éo__ ,g,a/i,gzm Z{,M&’ _

Keisuke HISATAKE ' Sunthorn RUANGLEX
Team Leadey of . Director General
Japanese Preliminary Survey Taan Royal Irrigaticn Departaent

Ministry of Agriculture
and Cooperatives






T-

III-

Tatroductrion

In responsa to

the raquest mada by the Govarmment ol Thailaud,

the Goverament of Japan has made the decision to provide a

feasibility study on the Fast Coast Water Rasouvrces Develorpment

Project (hereinwith refarred to as "the Project'") in accordance

“with lawvs and

regulatfons in force in Japan.

The Japan International Cooperation Agency (JICA) .an official

agency respons

progzammes of

ibla for implementation of technical cooperation

the Government of Japan, will carry out this

Study in close cooperation with Royal Irsigation Depariment,

Ministry of Agriculture and Cooperativesand authorities concerned

Objectives of

the Study

The objectives of the study are to verify' the Seasibiliiy of

the water reso

Changwat Rayon

urces development project at Noang Pla L2l iIn

g. and at Bam Bung in Changwat Chonburi.

Outlinze of the Study

The activiries

to be underrtaken by the study tzazn will be

divided icto two sctages;

(l) Field Works in Thailand

(2) Hope Offi

L. Fieid Wor
{1) To ¢

ce Works in Japan

ks

ollect and review the relevant existing data znd

information including;

a_
b.
C.
4.

=

£
L -

g.

.

1.

Heteorology and hydrology
Topographic map

Soil

Geology a2nd Geonydrologzy
Irrigation acd drainage

culsura

b
“t

Agr

b

gricultursl and ragicnal ecocnomy and institucicon, atz,

Warer utilizacion



(3)

To. select and delizeate the Project Area ou the basis
of a revisw of data 2nd information, and a recounails-—

sance survey.

To carry out Field surveys in the Project Arza including
the. followiag items;

a. Meteorological arnd hycnological survey

b. Topographical survey at proposed sites for the major
~ structure

©. Soil survey with digging pits and laboratory analysis
d. Geology and geohydrologic survey

e. Various water requirement surveys

£. Water resource survey

g.é - Trrigation and d*ai:age survey

h. On-fara development suwoy

‘4. TLand use suzvey

§- Socic-econonic survey

k. Ag::ic;zltural. survey

. Reéionél’; scononic and institutional suxvey
w. Construction matarial and cost survey

m.. Flaod concrol survey

Home Office Wor’.-cs

Based onm the resulis of the £ield works, the home oifice

vorks will be carrifed cut by the study of the Zollowin

items; '

(1) the formulation of mulfi—pur*pose. water resources
development plans for. the Project Area

(2). the preparatica of a Prelinmdnary design for the dam .
and other structures for the Project

(3) the preparation of 2 Preliminary design for the
irrigztion and drzinage structure, 2nd other
facilities for the zgricultural development

{4) the estination of costs and benefits for the Project



(5) the preparation of an economic evalvation

(6) the oreparation of implezentation schedule for
the project -

(7) the stﬁdy of the affects o2 flood coatrol

{8) the study of snvironmental aspéct

(9) the study of drganization and management for the

project

V. Reports
JICA will prepara aund subwit the followlng reports in
English to the Govermmentr of Thailand:

L. _ Plan of Operatfon (30 copies)
Thié.regort will coutain the programme for the study
with its schedule and will be discussed as soon as

-

possible afiter the Study team arvives in Thailard.

Z. Interim Report (30 copiss)
This. report will be submitted withia 3 wmoaths ‘after the

completion of the field survey.

3. Drafr Reportu (30 copies) _
Thiégrepoit.wiil_be submitted after the complation of

the main home ofiice work.

4, Final Reporz(i50 copies)
The fipal report will be submitted within 3 rmonths

after receipt of the couments on the draft final report.

V. Undertsking of the Goverrment of Thaifland
To facilitate the smooth performzace of the fiald works, the

Goverwrent of Thailand {s requested:

L. to provide the data and inforzation pecessary for the

study.

2. to provide topograpnic maps availabla {n the RID and

othex agancies.



to conduct saveral core borings, including soil tests,

to arrange for the quick and swnoth custows clearance
of the survey equipment ard zaterials which the team
zemters will briag iato the fileld so as to axempt it
from taxes and dutias Imposed by the Goveronent oa

the goods brought in by the team members into Thailand.

‘to-make arrangements for the exemption of income taxes,

incurred by the ?eam,duiing_th&.survey.

to Tequest the minfstriss and other govermmental
organizations conceraed to ccoperate with the team in

the smooth execution oFf the survey.

to arraunge the necessary computetr machines and other

equipzent.

to designata the counterpart'?érsogﬁel in the following
ilelds to cooperate with the tean in coudué:iag the
s:udy-éffactively:

1) General Plapning

2) TIrxigation & Drainage

3i Danm Engineering

&) 'ﬁAné.Cbﬁsolidatiou

5). Fo;nﬁation & Soil Kéchanical Ingineering

6) Regional Development Plapniag

7) Surveying

8) Agronomy

9) Socio-ecouomy

10) Hydreclogy

11¥ Soil Surveying
The pumber of cbuntarpa:t personnel and their respective

assignment periods should be‘decided.b? prior coesultatica

by the team with the Thai Authorities concerned at the

coemencement of the study.



¢. to provida ofiice space with furaniture for the tezn.
P J:

10. to wmake the necessary arraungements to obtzain the
pernission of the authoritias conceruned for the

team to conduct the survey in the objective-aresas.

11L. Besides the above, to extend close cooperaticn to the
teanm in every respect for the smooth exscution of the

study.

VI. Hork.ScheduTe
To carry out the study, JICA shall provide the recu_red
experts for the survey team in acccrdance with the work

schedule attached.

- TENTATIVE WORK SCHEOULE

year/month 1 82

Hems 1 |2]3lals]ej7 8

§
1. Preparotory Works — '
2. Field Works :

3. Home office Woks _f____._m_:_-_ ______ R R _ ]

i

]
4. Submission Reports A ~ A 8 14 s
Fian of Opesation I»:rogrgss : inlerlm}quf! ‘Fina

' i
Repors Report : Repon




. APPENDIX

Attendancé-Lisc

1. Hi. Sunthorn RUANGLEK Royal Irvigation Departoent
Hinistry of Agriculture and
Cooperatives

2. ¥r. Boonthal. OTAGANONTA ~ditto~

3. Mr. Boouyok VADHANADHUTI ~ditto—

bo Mr. Sutin SOSILA Deparfment:of Techaical and

Econonic Cooperation (DTEC)

3. Seven Japanese Preliminary Survey Team' headed by

Mr. Keisuke HISATAKE

December 11, 1980



MINUTES OF DISCUSSION

“In response to the request pade by the Government of Thailand,

the Government of Japan dispachéd a prelininary survey team from 30th
November 1¢ 13th December 1980, through the Japan International

Cooperation Agency {JIAC), to carry.out the preliminary survey for the

feasibility study on The East Coast Water Resources Developuent Project

in Thailand.

The Team carried out the reconnaisance survey and series of

discussion with The Royal Irrxigation Department {?ID} and authorities

concerned during the stay in Thailand.

The main items which were understood by both sides are

suinmerized as follows:

1.

2.

3.

Draft “Scope of Work" proposed by the Team was discussed
on 2nd, 8th and 11th of December and was reached to the

agreement with the RiD.

The Team was requested to submit the Progress Reporxt
Jncluding an ocutline of the Project, rough cost estimates
and benefits by the end of July 1981, which will be
formed by the féasibility study team. i

The Team requests the RID for carrying on necessary
additional mapping works as follows, before the
feasibility study team on duty;

a. Bush clearing and re-leveling works at-Nong Pla Lai

and Ban Bung dam axes simulteneously.

be Making additional contourlines with one meter
intervals on the existing sheets of map, such as
. HNong Pla Lai Res, sheet No.12910, up to the
necessary elevation (49m).
+ Ban Bung Res, sheet No. 10798, up to the necessary
elevation (32m}.

The RID admits to carry on the mapping within a short
period.



€. Show up the existing main irrigation channels clearly
on the sheet No0.9612 in the Ban Xhai Project area.

4. The Team promises the RID to convey the request on the
participation in report preparation with RID's

enginecers, to the Japanese Government.

11ih December 1981

—

- Kelsuke HISATAKE ) Boont-ha:l. OTAGANONTA
Team Leader : ©  Director, Design Division
of ] Royal IXrrigation Department
apanese Preliminary Survey Tean Ministry of Agriculture

and Cooperatives



" MINUTES OF DISCUSSIONS

- . . \ - ', . .
1. In response to the request made by the Government of Thoiland, an advisory feom

(The Team) wos di;pqtched by the Gover_nmeﬂ of Japan from May 28 to June 4, 1981
. through the Jupon lnte’rnoiiond Co-operoﬁon Agency (JICAY, to carry out the additional
siudy on ihe plpe-lme sys!em for the industeial and munxcupal water {the Ad-..lhonol
Srudy) to fhe FE(}STbI'lfy Study on the East Coasr Waier Resources Development Prolect
(Ihe an Study), the Scoph of Work fo; whsch wos sngned on De»ember 11, 1980,

The Team comed out o f‘eld survey and held a series of duscusslons ‘on the Add:honcl

—

Sludy with the Royal lmgqhon Deparhnent {RID), durmg fhelr stay in Thailand. N

T'he fmo! meetmg beMeen RID qnd the Team vias held on June 3, ]98] A Iis! of

-~

attendance in the final meeting is uttuched ] Annex. i

- AN

2. . RID and the Team reached the following agréement and understonding on the

Fmrnework of the Addlhonel Study.

. - ‘a -

3. Ob;echve of the Addnhonal Study

The oblechve of the Additional Sfudy ore fo fOrmulafe the pipeline system: from

Nong Pla Lai dam and Dok Krm dum cmd to verafy the feos:bllliy of the plpeimu sys*em

For Ihe lndusirlai and mun:mpol WQI‘er, in addl fion to fhe Main Sfudy.

r

4, . The AddmonuIStua’y consnsls of the fo||owmgs

" 4-1, The Addmoncl Study Area
“a. Waler source Nong Pla Lai dom, Dok Krai dom, R T
b, Servnce aress Map Ta Pud, Soffahnp. |
.' . 4—2. Outline of fne_Add:honal Study ’

1

a. to collect and seview the relevont existing mops, data, information and

the study ;epoels conceraing. the pipeline system in the Ag:ldiﬁmul Study



LN

‘areo for the proper plcm formu!uhon.

-

b. toconducisiud:es in the nspect of topogrophy and foundqhon geolc>gy
c. to study the alternative plons for woter conveyonce mcludmg outlel‘ work,

. pumping slohon, p1pe lme, recewmg basm etc., bosed on the iopogruphlcol, |

geo[og:col and woter demond sludtes, s0 o5 to obtoin the most adequate

- X ' - B . - B
o " concepls for project formulotion.” -

d. to conduct loyout ond prehmmory desngn for the plpe—lme system nnu’ ihe
reloted struch.fres. - _- . : . ) o,
e. to co’nduc! studies on construction plan ond cost estimation.

5, - The Additional. Studj,_r is to' be cor_sducfe:d in accordance with the following tentative
. L . o ) g o J.

schedule.

Field Survey Middle of July - M;ddle of August 198]

‘

7 Interim Reporl’ End of October, 1931° .. 7 _ T o
- Droft Report: End of Decerﬁbei’, 1981

.Finul Report. End of March,. 1932 SRR

6. The uddmonal undertokmgs by the Government of Thailand are requesled o8 Follows
1) _To conduct geoioglcol explOrohon ond proflle survey along fhe plpe-lme :
‘route, ] B T

"2y To conduri topogréphié survey ot the {no?n sti'ucfures. :

7. Thls minutes s sublecr to the cpprovd of ihe Mlnlsier of the Agr:culture cmd
Cooperuhves, which shoufd be mformed to the Govemment of Japon by June 15, 1981,

4
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M, S'u_.mthorr; Ruanglek h _ Diredor Ge-nerql - -'_
I ' Royal lrrigation Deportment
, _ | | N
M. Boonthai O;ogononta - Director, -Design-Division-

Royal lrrigation Department
Me. Keisuke Hisatoke Teom Leader.
: D Jopanese Advisory Team

Mc. Norihiro Endo o' Member o
o ' Coe - Joponese Advisory Teom

T

.M.r. Yukihisa Sakurada _ o _ "~ Co-ordinafor*
- E Japonese Advisory Teom

A

. M. Tokashi Karicko ~ ~ _~~ JICA, Bangkok Office .



I, Prescnt:

THE EAST COAST WATER RESOURCES
DEVELOPKERT PROJECT

I'TRUTES OF MBETIXG

held on_February 17 & 18, 1981

1. Boonthai Otaganonta Royal Irrigation Department
2 Boonyok Vadhanaphﬁti u
3. Prabas Masamondana . n _ :
4. K. Hisatake . Head, Advisory Committee
5. T. Endo lember, Advisory.COmmittee
6. M. Yatazava ~ Leader, Japsnese Survey Team
7. Y. Ishii i‘fember, Japanese Survey Teamn
- 8. H. Suganuma . "
9. F. Nakajima u
10, H. Takahashi L
11, Y. Nakao " "
12, K. Ishizuka - oon -
13. K, Miyoshi IR Japan International Cooperatlon
S e oo Agency
14,  Kaneko wo

I1. Matters Arising:

At the commencement of the meeting, the members of

the Japanese Survey Team (the Team) were welcomed by

the Directors of the Royal Irrigation Department {the RID).
The followings are the matters taken up for discussion:

1. The Inception Report was submitted by the Team to the
RID. The co
the RID.

2.

3.

ntent of the report was appreciated by

As to the request made by the Teanm concerning the
accomodation for office use, the RID has agreed to
provide one in the Bangkok Head Office and one each
at Rayong and Chon Buri.

The counterpart staff to the experts of the Team will
be assigned by the RID from time to time as the Tean
requires.



De

After the review of the avallable data by the Team,
necessary survey work will be conducted by the RID
with Tean's surveying engineer supervising the
procédures in.the .field and in the office, -

After the review of the available data by the Team,
neceSSary geologic survey in the proposed dam sites

- and other rélevant locations will be conducted by -

_the ‘RID, . The geology and so0il englneer of the Team
. will be at hand to superv1se the undertaking,

After the review of the available data by the Team,

" the 50il tesls required will be <conducted by the RID
- 3m .collaboration with the geology and s0il engineer
- from the Team.,

7
"required to collect the firsthand information on- the
" actuwal flood ‘damage, under the superv1sion of the
'member of the Team, |

8.,

The RID will conduct the door-to-door interview .

As to-the-xeam svrequest for setting up a working --
group for the coordination among- concerned agencies,

- *he RID has agreed to make necessary arrangements.

_807:/é4¢ba253¢%4;¢~ ‘:ngﬁ“;z( 17 'xu4x$;~'

Vasaharu Yatazawa Boonthal Otaganonta
Team Leader ~ Pirector : .
JICA East:Coast Water ReOSurces " Deslign Division

: Development Project : " Royal Irrigation Departrent



YHE EAST COAST WATER RESOURCES DEVELOPMENT PROJECT

Minutes

The Study Team and the Advisory Tean from JICA for the
_purpose of submitting tﬁe_PrOgress Report bave been dispaiched
from July 22 to 31, 1981.

They held a series of discussions on the Progress Report.
The final meeting with the Royal Irrigation Department (RID), the
" National Economic énd Social Development Board {NESDB) ané the
Nationai—Environment Boad (NEB) was held on July 29, 1981.

The list of attendance in the fina} wmeeting is attached as

Armex.

The following agreements and understaﬁdiﬁgs reached in the

meeting. will be taken into the Interim Report.

1. {Water Demand)

In the Study of water supply and demand, the Sattship Naval

Base is not taken into consideration.
2. {Wwater Allocation)

The allecation of developed vater and reservoir capacity
among industry and municipality irrigation, and flood control is.

agreed upon &s shown in the Progress Report.
3. (Hydro-Power Generation)

The outlet penstock and foundation of turbine for small
scale hydro-pover generation will be teken into considerstion in

the preliminary design of Nong Pla Lai Dam.



L. (Operation of Dok Drai and Nong Pla Lei Dam)

Available water of 89 MCM/year at Dok Krai Reservoir will
be utilized mainly for industry and municipality and 113 MCM/year
at Nong Pla Lai Reservoir will be utilized mainlty for irrigation.

The two Reservoirs will be coppected with pipe line for combined

operation,
5. (Resettlement)

The resettlenent for ihe fﬁmilies which is éxpected to be

submerged'ﬁill be studied in general. It is considered a&s an option_

of compensation.
6. (Operation and Maintepance)

RID takes responsibility of operation end maintenance of
dam and irrigation systems. As for the pipe line system, the

administrative pgency is not yet decided.

‘. (Fovironment)

Environmental impact will be studiéd,ip genéyal, in
accordance with the NEB's guideline and one chapter of the Interim
Report will be allocated to the impact study. Fhotoes will be
attached to the Report to show the present natural end social

conditions.
8. (Pipe Line)

The findingé on the pipe line in the ?rogfess Report are

only in the reconnaissance siage.
9. (Diameter of Pipe Line)

The proposed diamcter of 1,500 ma for Dok Kraf-Map Ta Pud
route will be reviewed in the further study.
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THE EAST COAST WATER RESOURCES DEVELOPMENT PROJECT

FEASIBILITY STUDY

- MINUTES OF DISCUSSIONS

I..Introduction

The Study Team/together with the Advisory Team from JICA

' (The Tean)
visited Thailand from November 4 to 11, 198l. The Team subnitted
the Intérim Repoxt of the Ieésibility Study (éhe Study) on the
Water Resources Development Project (the Project), and held a
series of discussions on result of the Study with the offieials
of the Royal Irrigation Department { R I D) and the National

Economic and Social Development Board (NESDB). The list of

attendants is attached as Annex 1.

The followings are cextain matters for clarification and

further study which were discussed and agreed upon.

I1X. Water Derand and Supply

The Tean e#plained'the uatér demand whose estimation is
mainly béséd_on fhe East Coast Development Plan prepared by the
Committee for the Primary ;ndustry Development and Deep Sea Port
in the Eastera Seaboard, The Tean meﬁtioned the importance of

the estimation of watet demand which affects directly on the

projéct component, especially to the pipe-line system, its

y _ S
design discharge and construction schedule and asked clarification

of the East Coast Developuent Plan,



RID and RESDB clarified the East Coast Development Plan

and through the discussion the followings are agreed upon.

1)

)

3)

4)

5)

6)

7)

The Study will be performed based on the water demand

as "Annex 11,

The municipal water to the Rayong City and its vicinity will
be supplied through the Rayong river, not through the

pipe-line system.

Industrial and municipal water demand has.the first priority
and the Project will be designed firstly so as to meet this
demand considering the existing storage capasity of the

Dok Krai dam and proposed Nong Pla Lai dam,

In -the Study industrial and municipal water demand f&r.
Laen Chabang area is designed so as to be supplied through

the pipeéline system from Dok Krai dam,

Ban Bung dam will be designed so as-to meet the municipal
water demand in Ban Bung City and the vested water right

of the existiang Ban Bung dan.

In order to meet the future increase of water demand which
the Project can not fully meet, further developnent of water

resources will be-essential,

NESDB clariffed chemical fextilizer plant will be completed in
1984. 7The water demand will be modefied according this

information,



IXI. Project Design

Nong Pla Lai Dam

RID proposed the utilization of dead water storage for the
vrgeat water supply in the peried of drought, The Teanm accepted
the proposal. The design of the dam will be modified so as to

be installed with an outlet below . the low water level.

pipe-Line Syétem;”j_

There is no question for the utilization of pipe-line systen

for the transmission of the industrial and runicipal water.

The discussion was concentrated on -the pipe-line system from

Dok Krai Dam to Mab Ta Pud, The Team presentedrlhe altematives

~ of the system which is shown in Annex III, The Team also mentioned

the selection among the alternatives has to be performed considering

water .7 demand,construction schedule and cost.

After the discussion -on this matter, éingle'pipe,pipe—line ‘

system with steel pipe of 1,350 mm. diameter, shown "in

‘Annex I1I, is clearified as the most preferable plan.

Dok Krai Dam
There is no comment on the pumping station which will be
constructed by concrete caissom method. RID menticoned therxe is

no possibility of draw-down of reservoir for the construction.



10,

1l.

i2.

13,

14,

IV. Construction Schedule

fhe Teaw presented the construction scheduie of the Project
as shown in the Interiwm Report, Through the exchange of information
and discussion, the schedule, at the Interin Report Sﬁage, vare
modified coﬁsidering the requived period for selection of consultant
and construction contract. The schedule is shown in Annex IV.

o tight
The Team mentioned the wodified schedule iS-ﬂél*ﬂﬁfﬁﬁi It is

performeﬂ consideringrfhe other developnment projects,'especiglly
the Natural Gas Separation Plant Project, The Team recommended
the closest coordination between the two projects at the further

study and construction.

V. Project Cost

RID and NESDB raised the question on the project cost,
especially on the pipe-line system and asked the Team to clarify

the éost estimation.

The Team explained the contents of the cost. The both sides
had a discu951on to find out the best way for the altemative
selection considering such fact affecting to the cost as water

demand, construction method and schedule etc,

The Te;m tentat1ve1y estlﬁated the project cost of the
plpe -1line system from Dok Krai Dam to Mab Ta Pud accoxdlng to the
project component and the result is attached as Annex V. The
cost estimation is still at the {nterim stage and cost estirmation

will be finalized in futher study,



15,

16.

17.

18,

19,

20.

~The unit cost by RID as of Februvary 1981 is applied for

cost estimation,

The exchange rate-US § 1.0 = § 23,0 = ¥ 230.0 as of

Noverber 1981 is applied for cost estiwmation.

Metal material and its products, ceﬁent, ¢0il and fuel,
construction and gauging‘equipment a;é'cbunted in foreigu
currency portion., Steel pipe, puﬁp and their related equipment

are estiwated based on CIF cost from Japan,

VI. Operation and Maintenance

. The Team requested the clarification of the organizaticn
for the operation and maintenance of the pipe-line system, RID

mentioned no decision was made ﬁét?by the Government of Thailand

'aqd NESDB will make the decision to make IEAT or PWWA take the

responsibility.’ 7The Team recommended earliest decision is -
required not oniy for the_study but also }dr the project

itwplementation.

The Team proposed the required personnel and RID took it as an
suggestion. The ordinary-manﬁal operated control and gauging

facilities will be a&opted'in the place of sabhisticated elecérénic

. facilities. .-

VII, Projeét Evaluation

The Team explain the tariff in the Projéct. RID and NESDB

agreed the resilt of the Study., The Team recovmend the necessity

of further study on the tariff structure.



21. The life tiwe of the facilities by Design Criteria for
Hater Works by Japan Water Works Association {JWWA) will be

applied for economic analysis.

Miscellaneous

22, Japan Industrial Standard (JIS), Design Criteria by JWWA
and other related- Japanese criteria will be applied to the

design.

November 10, 1981

% ,(ﬁ’;}a/ﬁ% | Boonltas Agansoth

YﬁICHI KATAYAMA BOONTHAT OTAGANONTA

Team Leader, | . Chief Engineer

JICA Study Team : for Civil Egginéering,

East Coast Water Resources X Royal Irrigétion Department.

Development Project,

Joji Waradas,
JOJI  HARADA

JICA Advisory Teanm



List of Attendants

Royal Irrigation Departwent

1,

9.

10,

Mr. Boonthai Otaganonta

Chief Engineer for Civil Engineering

Dr. Boonyok Vadhanaphuti

Director, Project Planning Div.

Mr. Chari Tulayanond -

Director, Medium Scale Const. Div,

7 Mr. Shoombhoel Chaveesuk

“Pirector, Design Div.

HMr. Osot Chamvej

Operétion and Maintenance Div.

Mr, Dhqngéhért Chullasuk

Project Planning Div,

Mr. Praserf Milintaugul

Hydrology Dbiv.,

Mr. Taweechai Hackaman

Projeét Planning Div.

Mr. Suthep Tingsabhat

Program and Budget Div.

Dr, Katsuhiko Kinmura

. Annex 1

Page

Colombo Plan Expert, Project Planning Div.

1
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National Economic and Social Pevelopment Board

.1. Dr. Savit Bhoétiwihek

Director, Center for Integrated Plan of Operation

2. Mr. Manas Sanguandikul

Civil Engineer, Center for Integrated Plan of Operation

Japan International Cooperation Agency

Advisory Team

-}, Mr. Joji Harada

Ministry of Construction

2. Mr, Tetsuro HMiyasato

Hinistry ofVAgriculture, Foréestry and Fisherxy

73: Mr. Koichi Miyosﬁi

"JICA cordinafor
Sfudz Teanm

1. Mr. Yuichi Katayama

Tean Leader,
2. Mr. Yumio Ishii
Assistant Team_ieader.
"3, Mr. Hirokazu Koriki
Agricultural'Development Planner
4, Mr. Yutaka Nakao

Economist



My. Hisataka Suganuma

Hydrologist

Mr., Fumio FEnomoto

Pipé-line Engineer

Annex X

Page 3



The East Coast Water RcsoquCS'Dcvclopmcnt Projcct

Feasibility Study

" MINUTES OF DISCUSSIONS

The ‘Study Team (the Team) together with the Advisory Team from
JICA visited Thailand from Dcccmber.14 to 20, 1981. The Team
submitted the Draft Final chqr£ and Supporting Rﬁport with the
Appendix of the Feasibility Study (the Study) on the Water
Resources Development Project (thc.Project), aﬁd hetd a series
of discussions on the result of the Study with the officials of
the Royal Irrigation Départment {(RID} and the National Economic
and Social Development BoarJ (NESDR}. The 1ist‘of attendants

is attached as Annex. .

The Team made the briefing on the result of the Study and RID
accepted it as a whole. The followings are comments of RIP and

certain matters agreed upon.

The proposed schedules at the feasibility stage are agreed upon
except that of the preparatory works for dams. Since the pre-

paratory work will be conducted by a contractor, this portion of

" the schedule is to be revised.

RID mentioned that RID will make an additional study of the adaption
of the construction by force account basis., In this connection, the

Team wil? submit the data and information as soon as possible.

The-prOposed routes of pipelines, adoptation of steel pipe, its

diameter and the necessity of imported steel pipe are clarificd by
, . 13

.the Team and-agrqéd upon by the both parties.

As for the possible contamination of vescervoir, RID meationed the

scwage treatment. In this comnection, the Team agreed upon to

+



revise the 3rd paragraph of " 1l. Environment’! and "' 15. Reconmenda-
tion" of Summary of the Report as follous. . - ‘
31.. Eavironment

(3rd paragraph)..

The present condition of water QU3l?ty of the reservoirs and the
rivers is found to be c¢lean enough fér water supély, though there is
no sewage treatment system in the catchment afeas which is.categorized
as rural area. But the future development of ﬁunicipalitiés and in-
dustries in the areas might pessibly cause water contamination though

not in near future.

15. Recommendation
9} Water Contamination
¥When the possible water contamination in the reservoirs and rivers

may be anticipated, structural counter-mecasures as well as enforcement

of legal regulations will become necessary.

The commbnts of RID on the Draft Final Report which is to be submitted
until Januvary 15, 1982 will be studied and compiled into the Fianl

Réport.
1
December 18, 1982

” o R
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Development Project o o ’ ‘
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(XKEISUKE HISATAKE) o :

’ Team Leader
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Place : RID Conference Room
Date : DPec. 15, 1981
NAME .POS]TION

1. MR. BOONTHAI OTAGANONTA Chief‘Engincer for Civil Engineering, RID
2. MR. SHOOMBHOL  CHAVEESUX Director of Design Div, RID

3. MR, PHYOOL CHANTASIRO Director Survey Division, RID

4. MR. DAMRONG JARASWATHANA Director of Hydrology Div.

S. MR. PRASARN LEELASORN Director, Soil & Geo. Survey

6. MR, SUTHEP TINGSABHAT Director, Program § Budget Div.

7. MR. CHAREUK NONTHATHUM Director, Large Project Construction Div.
8. MR, SUHA THANOMSINGHA ~ Director of Region Office, RID

9. MR. PRAKAL SASTRAVARA Large Projeét Cénstructibn biv. RID

10. MR. KAMOL CHITARKON Large Project Construction Div. RID

i1. MR. RUONGRIT AMMAWAT Chief Dam Design Branch, RID _

12, MR. JUMROEN PANITY ING “Medium Project Construction Div. RID

13. MR. CHALERMTHEP RATANAPRAYOON O § M Div. RID

14, MR. PAIROJ ~ NANONGKAT Law and Land Div. RID

15. MR. SUPHON CHIRAPUNTU Chief, Soil Eng. Investigation Branch. RID
16. MR. DHONGCHART  CHULLASUK Fconomic Branch, Project § Planning Div. 21D
17. MR. SUTHI SONGVORAVIT Chief, Policy Planning Br.,Proj. Planing {ivRID’
18. MR. KATSUHIKO  KIMURA Colombc Plan Expert, Project Planning Div. RID
19, MR, SAVIT PHOTIVINHOK §pcretary,f]PO, NESDB
20. MR, MANAS SANGUANDIXUL C1P0O, NESDB

21. MR. KUMROPLUK SURASWADI CIPO, NESDB

22. MR. HIDEAKI KONDO First Sccretary, Ewbassy of Japan
23. MR. YUICHI KATAYAMA Team Leader, JICA Team
24, MR, YUMIO ISHII JICA Team
25. MR, YUTAKA . NAKAO JICA Team
26. MR. KEISUKE HISATAKE Advisory Team of JICA

27, MR, TOSHIHIRO ENDO Advisory Team of JICA
28. MR. KOICHI MIYOSHI Coordinator, JICA
MR. TADASH! NITTA Coordinator, JICA

29.



Place
bate

(O8]

10.

il.

12.

13.

14,

. MR,
MR.
. MR,
. MR,
. MR.
. Mﬁ.
. MR.
. MR.
. MR.
MR.
MR.
MR.
MR.

MR.

BOONTHAI
PRAHAS
PRAKAT
SUNIT
SIRIPONG
YUICHI
YUMIO
YUTAKA
FUMIO
KETSUKE
TOSHIHIRO
YU1CHI
KOICHT

TADASHI

ANNEX 2 LIST OF PARTICIPANTS

: RiD Conference Room
s Dec. 16,

1981
NAME

OTAGANONTA
MASAMONDANA
SASTRAVAHA
THANOPANUWAT
HUUGSPREUG
FATAYAMA
1SBII

NAKAO
ENOMOTO
BISATAKE
ENDO
\ISHIMA

MIYOSHI

XITTA

POSITION

Chief Engineer for Civil Enginecring, RID
Chief, Design Section 6th Design Div. RID
Large Scale Construction Div. RID

Civil Engineer, Project Planning Div. RID
Civil Engincer, Section 6th, Pesign Div. RID
JiCA Téam

JICA Team

JICA Team

JICA Team

Adviséry Tfam, JICA

Advisory Team, JICA

Advisory Team, JICA

Coordinator, JICA

Coordinator, JICA



Place :

Date

10.
11.

12.

. MR,
. MR.
. MR,
. MR,
. MR.
. MR.
. MR.
. MR,

MR.

: Dec.

ANNEX 3

RID Conference Rcom

17,

BOONTHAT

PRAIAS

PRAKAI

SUWIT
SIRIPONG
YUICHI
YUMIO
YUTAKA-

KEISUKE

. TOSHIHIRO
. KOICHI

. TADASHI

1981
NAME

OTAGANONTA
MASAMONDANA
SASTRAVAHA
THANOPANUWAT
HUNGSPREUG
h&ﬂh@&ﬂ
ISHII

NAKAO
HISATAKE
ENDO
MIYOSHI

NITTA

LIST OF PARTICIPANTS

POSITION

Chief Engineer for Civi) Engineering, RID
Chief DéSign Section 6th, Design Jiv, RID
Large Scale Construction Pivisior XID
Civil Engineer, Preject Planning Zév. RID
Civil Engineer, Desica Div. RID
.Team Leader, JICA

Assist. Team Leader, JICA
Economist, JICA Team

Advisory Team, JICA

Advisory Team, JICA

Céordinatér, JICA

Coordinator, JICA
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