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Project Outline

i. Annual Runoff at Proposed Diversion Site
Total : 5,530 MCM {Kok River 3,800 MCM, Ing River 1,730 MCM)

2. Annual Volume of Diversion Water in Wet Season
Total : 2,000 MCM (Kok River 1,100 MCM, Ing River 900 MCM)

3. Maijor Project Facilities

(1) Diversion Dams
Diversion Capacity : Kok-Ing 125 cum/sec, Ing-Nan 175 cum/sec)

(2) Kok-Ing Diversion Channel
Total Length 55 ke (Tunnel 11 km, Open Canal & Culvert 44 km)

(3) Ing-Nan Diversion Channel
Total Length 62 km {Tunnel 50 km, Open Canal & Culvert 12 km)

{1} Yao Flood Controt Dam
Gross Capacity 35 MCM, Oullet Capacity 250 cum/sec

{5) Yao River Training
Total Length 40 km, River Widening and Protection Works

. Yao Flood
- \Céﬁl‘rblfoam_-

e
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Key Indleators Involved In the Kok Ing-Nan Water Diverslon Project

L. Chao Phrays Basin In Need of Water by Transbasin Water Diverslon

Drainage Arca 158,000 sq km
Potential Farmiand Arca 5,900,000 ha
Available Waler Resources 33,000 MCM/year

Spectfic Runoft Yield 210 mm
Water Demianal 25,300 MCM {1993), 33,330 MCM (2016)
Population 22.6 mutlica (1993}, 26.7 million {2016)
GDOP 1,750 billion Baht (LiS$ 70 bitlicn) in 1994
GDP per Capita 79,000 Baht (USS$ 3,200) in 15%4

1. Waler Resources in Kok and Ing Basins

ftem Kok Ing Total
iwainage Area at River Mouth {sgkm) 10,875 7,120 17,995
Average Annual Runoff at River Mouth (MCM) 5,300 2,300 7,600
Awerage Annual RunofF at Divetsion Site (MCM) 3,800 1,700 5,500
Planned Diversion Water in Wet Season (MCA) 1,100 200 2,000
Planned Diversion Water in Dry Season (MCM) 200 - 00
3. Irrdgation Beneflcial Area by Afternative Water Use Plins
Beneficial Area Pian A  PlanB PlanC
Existing Phitsanvlok Area 23,100 17,000 13,000
New Phitsanulok Stage I Arca . - - 147.00G
Existing Delta Area 246900 207,000 175,000
Kok & Ing New Developed Arca 32,000 32,000 32,000
Total 300,000 256,000 367,000

4. increastng Mundcipal and tndustrial Water in Lower Nan and Pelta Area

Increasing Amount from 1993 to 2016 = 1,249 MCM/year (620 MCM in dry seasen)

S Project Facility

(1) Kok Diversion Dam

Intake Capacity 128 cum'sec

(2) Kok-Ing Diversion Channel 55 km including open Ganal, culvert and tunnel

{3} IngDiversion Dam
{4) LaoDiverston Canal

Intake capacity 175 co.msec
12.4 km consisting of culvert and tunnel

(5) Ing-Yot Diversion Tunnet Tunnel of 50 km and shafls of 17km
{6) Yao Flood Control Dam Dam Neight of 37 m, storage of 35 MCM
(7) Yao River Traning Length of 40 ke

6.  Pruject Cost

47,600 nultion Bahl for water use plans A and B
55,600 miltion Baht for water use plan C

7. Project Evaluation

item Plan A PlanB  PlanC
{1 Incremental Beniefit {106 Baht)
Irigated Agriculture 6,251 431 5,435
Municipal & Industrial Water of 1,240 MCM/yvar 4,024 4024 4,024
Hydro-power Generation 328 a8 318
Total 10,613 8,664 9,787
(2) EIRR (%) 15.1 132 12.7
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CHAPTER1 - INTRODUCTION
1.1  Background of the Study

The Chao Phraya river basin has a large drainage arca of 158,000 sq.km consisting of the
major sub-basins of the Nan, Yom, Wang, Ping, Sakac Krung, Pasak and Delta area and has been
playing a vitally important role in the economic development in the country supporting the
national foéd security and the export of agricultural products favored with the fertile farmland
area of 5.9 million ha. In the area surrounding the Bangkok Metropolis, the lowcrmosl' reach of

the basin, expansion of the urban area and a rapid industrial development are observed.

Kcéping the pace with the rapid and successful economic development in Thailand in the
receat years, the water demand for irrigation, domestic and industrial use and others has increased
year by year and reaches to the large amount of 25,300 MCM in the year of | I993.. The
agricultural and indﬁstrial development in Thailand will be further progressed toward 21 century,
as a result the total water demand in the Sfear of 2016 is estimated to reach at the huge amount of
33,300 MCM, among which especially the irrigation water demand in the basin will increase
considerably to 27,400 MCM in the yeér of 2016 from 20,300 MCM in the year of 1993,
because of incréasing irfigation water in dry seasons as derived from the acceleration of second

crops plantation in the basin.

. While, the potential water resources in the Chao Phraya basin consisting of the Nan, Yom,

- Wang, Ping, Sakac Krung and Pasak sub-basins are limited at about 34,540 MCM and are mostly

concentrated in wet season from June to November without requiring much irrigation water

- covered by the'plenty of effective rainfall for cro;i plantation. The potential water resources at

the Chainat barrage, from ‘where irrigation water is diverted and distributed to the Chao Phraya

delta area, a:ré_ 22,490 MCM; only 6,000 MCM of which is available in dry scason.

In order to allcvnate Ihe constramt of water shortagc during dry scason, a number of storage

'dams to retam the rich runoff m wet season and use it in dry season have been planned,

constmcted and operatcd in the Chao Phraya basin. Bhumrbo] dam with the active capacity of
9,660 MCM on the ng river and Smklt dam with the capacu) of 6 060 MCM on the Nan river

are (he notable dams in Thalland

I-l ...4



The developed water by storage dams in the basin, however, is still not sufficient to meet
the water demand for various water users. Water demand in the Chao Phraya basin are
summarized as follows in accordance with the repost of Water Resources Development for 25

Basins preparcd by NESDB in 1993,

- Water Demand in Chao Phraya Basin By NESDB's Study

R - Watel’ Dﬂlnand (MCM) : lncreasing Rate
Water User Sector (%)

Ci e C At Present (1993) | in Future (2016) _ S
Agriculture . _ 220,260 0 (. 27,360 . 138
Domestic/Municipal Uses 1,600 2,42¢ _ 150
Industry/Tourism Uscs ' 580 | 1,150 | 200
Environmental Balance 2,860 2,400 - 80
Total ' ' - 25,300 33,330 - 130

" On the 6ther hand, the new water fcsources development to cope with the increasing water
demand has been studied by RID and other agencies concerned since 1980. The new water
resources development, howefer, has faced more difficuity due to lack of proper damsites to store
the water economically and more consideration needed for environmental impact and its
mitigation measures. In addition, the water resources development in sub-basins to wse the
developed water within their own beneficial area will bring another water shortage problem in the
lower Chao Phraya delta area, which receives major runoff contribution from the upstream sub-
basins. In accordance with the RID's -plan, the large and medium scale water resources
development projects to be newly implemented in future in the Chao Phraya basin wili produce
about 4,000 MCM of additional water, of which available water resources in dry season are

estimated at about 1,000 MCM only.

In order to solve tfle water shortage problcnz in the Chao Phraya basin, a number of
transbasin projects to divert the water from the Mckong and Sziluin rivers to the Chao Phraya
basin had been studied by Thai Govemmem since 1980, Those transbasm pro;ecls however, arc
~ judged to be less viable for lmplemcntanon due to d:fﬁculty to use thc water m the mtcmahonal
river, the !arge environmental impact for constructmg large reservonr to retain the bulk water in _

wet season, etc., as a result, furlher studies have been canceled or suspended to dalc

In 1991, RID set up the ptclimina.ry plan for the transbasin \Qalcr diversion from the Kok_

angd Ing rivers to the existing Sirikit dam through the Nan river. The plan is conéisting of ti\;(;j

1'2 I
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diversion dams on the Kok and Ing rivers to divert their mnoffé, the diversion channe! with a
long distance to connect two diversion dams and the divcrsion tunnel of large capacity to convey
the diverted water to the Nan river, c¢tc. The plan was considered to be highly feasible, as
compared with a number of alternative transbasin plans ever studied, with favorable development

merits as stated below,

- Water diversion from the rivers sitvated in Thailand territory

- Abundantly available runoff in Kok and Ing rivers

- Effective use of the existing facilitics such as the Sirikit reservoir
-+ Less environmental impact

" . . Active contribution for rural development in Kok and Ing river basins

To further ascertain the feasibility, soundness and viability of the proposed plan together

with assessment of environmental impact to be induced by the project, RID requested to the

Japanese Governmeat to carry out the fcasibilily study under the technical cooperation program.
In response to the request of RID, Japan lnternanonal Cooperation Agency dispatched the JICA
Study Team in August 1996 te commence the Phasel study to justify the necessity and viability

of the project and to conduct the initial environmental examination in the project area.
1.2 Objectives of the Study
- The objectivés of the Study are; -

(1) To investigate and justify in Phase I study the necessity and viability of the project,
- which aims to contribute to agricultural and other development in the Kok, Ing and
Chao Phraya'_river basins, through the study for the “;ater resources potentiality,
walter dcmém_d projection, and the various alternative plans and projects ever
smdiedlpropoéed within thc Chao Phraya basin or transbasin prejects from the othes

river basins.

{2) ln case that the pro;cct is 3ust1ﬁcd to be necessary and v:able through the Phase I
o study, to conduct as the Phase Il study a feas:bahty study for the project in ordcr to

confirm the pro_;ect plan sound tcchmcaily, socnaily and environmentally.



(3) To conduet a study on the cnvironmental impact assessment toward the @

implemcntation of the project.

(4)  To carry out technology transfer to the That counterpart personncl in the course of

the study.
1.3 Study Area

The study shall cover (1) the project arca consisting of the Kok, Ing and upper Nan river
basins where the water diversion plan is set up, and (2) the Chao Phraya basin consisting of the

direct beneficial area of the Nan and Chao Phraya Delta and other large sub-basins of the Yom,

Wang, Ping, etc. &
1.4 Scope of the Study

RID, the Ministry of Agriculture and Cooperatives has already initiated the Feasibility
Study and Environmental Impact Study on Kok-Ing-Nan Water Diversion Project (Project) from
March 1996. Accordingly the Study will be conducted to supplement and strength the RID siudy

(Thai side Study), dividing into two phases as follows;

Phasc I: Conceptual Planning and Initial Environmental Examination (IEE)

Phase It:  Feasibility Study and Environmental Impact Assessment (EiA)

The Phase | study is to be conducted in order to investigate and justify the necessity and
viability of the project, while the Phase Il study is to be performed on the condition that the
necessity and viability of the project are confirmed through the Phase | study.

1.5 Personncl Engaged in the Study

Personnel engaged in the Study such as members of JICA Advisory Committee, RID
Steering Committec and JICA Study Team arc as shown in the Appendix attached at the end of

this report.
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