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B X 1. Terms of Reference

REQUEST FOR TECHMICAL ASSISTANCE

Project Title : Feasibility Study on the Proposed Kok-Ing-Nan
Water Diversion Project for Irrigation in the
Chao Phrava River Basin

Requesting Agency : Roval Irrigation Department (RID)
Ministry of Agriculture and Cooperatives (MOAC)

Proposed Source of : The Government of Japan
Assistance
Type of Assistance : Development Survey

1. Background

The Chao Phraya river basin is the most essential agricultural
production area in Thailand. With supply of irrigation water {rom the
Bhumibol dam. Sirikit dam and other storage reserveirs built at the
upper reach of the basin, about 2.0 M.ha. farm lands are supposed 10
be irrigated during the wet season and about half of the area will be
irrigated during the dcy season. However, due to shortage of water in
the catchment areas. the stored water in the reservoirs is decreasing
vear by year resulting in serious water shortage occurred in the lower
Chao Phrava river basin.

water demand in the Chao Phraya river basin has been increasing
in recent vears and reached about 30.000 MCM per year at present with
the details as follows.

- Irrigation requirement for wet season paddy 12.000 HCM.
- Irrigation requirement for dry season paddy 8,000 MCM.
and other crops.
- pomestic water demand of the rural area 1,200 MCM.
-~ Water demand for Metropolitan and urban areas 1,200 MCM,
- Water demand for desalinization of 2,400 MOM.
. - lower basin area
- River maintaining water 5,200 MCM.
Total 30.000 MCM.



On the contrary. the annual outflow of the Bhumibol and Sirikit
reservoirs which are the main and largest storage reservoirs in the
Chao Phrava river basin is only about 6.000 to 7,000 MCM and decreased
considerably due to less inflow from the upstream catchment areas.

Sirikit dam is located at the Nan river, - one of the major tri-
butaries of the Chao Phrava river. It was completed in 1974 with
multi-purpose function of irrigation and power generation, etc. accor-
ding to the original plan. Outlire of the reservoir elements and
benefit figures proposed in the original plan can be shown as follows.

{1) Reservoir elements

Average annual run-off about 6.000 MCM.
Total reservoir capacity at FWL 162 m (MSL) 9,500 MCM.
Low water capacity at LWL 128 m. (MSL) 2.830 MCM.
Active water capacity FWL-LWL: 34 m, 5.630 MCM.
Maximum discharge capacity of outlet 400 CM/fSec.
Head for power generation 162 m -~ 77 m 83 m.

% Source : FEGAT Hvdro-electric Projecls - Basic Data 1982.

{2) Benefit

Available water for irrigation and power ‘about 6.000 MCM,
Irrigation area (wet 100%, dry 30%) 300.000-400.000 ha.
Power installation capacity 370 Mw.
Annual power generation (peak) 1.200 GWH,

With the above proposed reservoir storage function.” the Sirikit
dam. however has never reached the full scale operation during the
past 18 years after completion. and shortage of water becomes even
more critical after 1987 as can be observed from the following
records. :

~ Annual inflow to the reservoir 4.000-5.000 MCM,
- water level in the reservoir
Maximum 1350 m {12m below FWL)
Minimua 129 m '
~ Annual outflow 3,000-4,500 MCM.

-~ Annual power generation 400-700  GWH.

t See Table - 2 for details



Should the critical water shortage be continued. the irrigation
areda downstream of the dam will be seriously affected and the dry
season cropping shall be entirely suspended. Accordingly the water
shortage problem in the Chao Phraya river basin becomes not only a
threat to the regional socio-economic growth but alsoc a great impedi-
meat to the national economic development.

The Government of Thailand is therefore. eagerly looking for an
effective salution of the problem in order to place the national
economic development on more sustainable basis.

For securing new water resources for the Chao Phraya river basin,
EGAT ever proposed the Ing-Yom-Nan and the Kok-Ing-Yom-Nan transbasin
diversion plans in early 1980's, but both plans require construction
of the Kaeng Sua Ten reserveoir at Yom river as premise to relay the
diverted water to the Sirikit reservoir, and construction of the Kaeng
Sua Ten reservoir seems to take some more years due to environmental

probiems.

In view of such a situvation. RID has examined an alternative con-
ceptional plan to divert the Kok and Ing river water through construc-
tion of a diversion tunnel to cross the northern mountainous area for
supply to the Sirikit reservoir for use in the Chao Phrava river basin.
After careful preliminéry studies and reconnaissance survey. the plan
was found to be highly feasible in both technical and economic aspects.
To conduct feasibility study for further confirmation of technical
soundness. economical viability and financial feasibility is therefore
urgently required.

Aside from the above mentioned. the proposed plan has the follow-
ing specific characteristi¢s to be emphasized in particular.

{1) The plan intends to divert excess water during wet season
for storage in the reservoir. hence, it will not affect
water use in the lower Mae Khong river basin.

{2} The reservoir with substantial storage capacity is existing
and available which can store the whole amount of diverted
flow for use of dry season irrigation as well as for power
generation without any additional cost for storage and dis-

tribution.of water.



{3) Most of the diversion channel running across the mountainous
‘area is tunnel section so that the project can avoid enviro-
nmental destruction problem.

Since the project involves a lengthy tunnel with a large diameter,
and Japan has developed. the most advanced technology in tunnel engin-
eering., to apply for conducting feasibility study for the captioned
project through technical cooperation program with Japan is therefore
proposed.

2. Qbjective of Study

The objective of study is to conduct necessary survey ang studies
on the feasibility level over the proposed project which is aimed to
divert the excess water in the Kok and Ing rivers to the Nan river for
recovery of water storage in the Sirikit reservoir for use of
irrigation in the Chao Phraya river basin.

3. Proposed Kok-Ing-Nan Water Diversion Project

3.1 Diversion Plan of the Kok and Ing River Waier

The Kok and Ing rivers are located at the northern part of
Thailand in the province of Chiang Rai. With the catchment area of
about 5,800 sq.km and §,700 sq.km. respectively at the dam sites, the
rivers could provide a rich run-off of about 3.500 MCM and 2,200 MCM
per annum respectively which are emptving into the Mae Khong river
: without effective utilization at present. particularly during the wet
- séason. .The concept of the proposed project is to divert such an
excess amount of water to recover the Sirikit reservoir storage for
use of irrigation in the Chao Phraya river basin.

{1} Possible Diversion Water

In case the diversion dam is constructed at each of the rivers
and a diversion tunnel together with the canal to link the
diversion dams and the Nan river are provided, about 2,700 MCM
per annum of excess water in the rivers can be conveyed to the
Sirikit reservoir as shown in the attached Table - I.
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(2)

{4}

{6)

Kok Divetsion Dam

- As one of the alternatives. the proposed Kok diversion dam is

located at about 10 km. downstream of Amphoe Muvang, Chiang Rai
where the intake water level is set at about 385 m {MSL}. This
site has no influence of backwater from the Mae Khong river.

Diversion Waterway from Kok to Ing Rivers

A diversion waterway with approximately 45 km. in length which is
consisting of an open canal of 40 Xm. and culvert and tunnel of
about 5 km. will be constructed to connect the Kok diversion dam

and the [ng river.
Ing Diversion Dam

As one of the alternatives. the proposed Ing diversion dam in the
Ing river is located in Amphoe Thoeng at the site nearby the
existing Thoeng gaging station in order to receive the diverted
water from the Kok river. to take the water in the Ing river - and
to divert water from both rivers to the Nan rivey. The intake
water level at the diversion dam is set at about 365 m. (MSL)
which has also no backwater influence from the Mae Khong river.

Diversion Tunnel from Ing Diversion Dam to Nan River
A diversion tuanel! to convev the Kok and Ing river water to the
Nan river is proposed to run across the northern mountainous

area. The proposed diversion tunnel will have a total length of
about 62 km. consisting of 50 km. tunnel and 12 km. culvert,

Outlet of Diversion Tunnel

The outlet of the diversion tunnel is located in the Huai Yot at
the site with elevation of about 330 m {MSL). Huai Yot is a
tributary of the Nan river.

Tunnel Outlet to Sirikit Dam

“The water released from the tunnel outlet will pass through the

river course of the Huai Yot and the Nan river to the Sirikit
Reservoir. A river training work of about 50 km in length will
be required in order to convey the diverted water to the
reservoir.
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3.2 Outline of the Water Diversion Praject

Based on the above planning and layout. the outline of the water
diversion project can be summarized and shown in the following table.

{tems Kok to Ing  Ing to Nan Total
Discharge Capacity (m3/$ec) 120 175 -
Discharge Velocity (ﬁ./séc) 2.0 2.7 -
Stope 173,000 172,300 -~
Tunnel Diameter {m) 3.5 i0.0
Length
Tunne! {km) 0.5 30.0 50.3
Culvert {ka) 4.5 12.0 16.5
Open Canal {km) 403.0 - 40.0
Total {Length} (km) 45.0 62.0 i07.0

3.3 cConstruction Method of Tungael

Since the tunmel between Ing and Nan is rather long and the
cross-section is large. tunnel excavation will be carried out by using
tunnel boring machine. The length of tunnel reach to be excavated by
tunnel boring machine is planned to be about 10 to 12 Kkm. with two (o
three adits and number of shaft provided. the construction period of
tunnel can be estimated as follows.

- Teamporary works ' 6 months
- Tunnel excavation 12,000 m./400 m. per month = 30 months
- Concrete lining in parallel with tunnel 10 months

" excavation o
Total 46 months

Accordingly. the entire water diversion project could be accom-
plished within about d4-year period.

3.4 Expected Project Benefit

{1) increased Amount of Water
After completion of this project, the diverted water amounting to

2,700 MCM. could be available for use every year in case the
tunnel is desipned to have 175 m3/sec. discharge capacity. All
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of 2,700 MCM., water will be diverted during the wet season fronm
June to December during which water in the Mae Khong river used

to be ample.
(2} Increased Irrigable Area

Singe the Sirikit reservoir has enough capacity to store the
diverted water, all 2,700 MCM. increased amount of water could be
used for dry season irrigation or partially .for wei season sup-
plemental irrigation. With average irrigation water requirement
of 10,000 cu.m./ha., 2,700 MCM. increased amount of water could
irrigate about 270,000 ha. for one additional c¢rop of paddy rice.
Irrigation net henefit is therefore estimated at about 1,620
million Baht per year. (6,000 Baht/ha. x 270,000 ha.)

{3} TIncreased Power Generation for Peak Hours

- Total outflox 1 7,000 MCM. including 2,700 MCHM. diverted wat
- Annual power operation hour :. 4,900 hrs. per annum
7,000 MCM. /(400 cn.n./sec. x 3,600 sec./hr.}
- Annual povwer production : 1,500 GWH.
370 MW {plant capacity]) x 4,900 hrs. x 83%
- Present power production : 300 to 700 G¥H.
- Increased povwer production : 800 to 1,000 GKH.
- £Estimated benefit : 1,350 million Baht

1.5 Baht/kwh x 900 x 10% kwh.
{1) Total benefit

1,620 M.Baht + 1,330 M.Baht: 2,970 million Baht

3.5 Construction Cost of the Project

Construction cost of the project is approximately estinated as
follows.

- “Tunnel 400,000 Baht/m. x 30,500 n = 20,200 M.Baht
- Culvert 100,000 Baht/m. x 16,500 a = 1,650 M.Baht
~ QOpen Canal 50,000 Baht/m. x 40,000 » = 2,000 M.Bzht
- River Training 40,000 Baht/m. x 50,000 @ = 2,000 M.Baht

Total = 25,850 M.Baht
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3.6 Economic Justification

With the estimated cost and benefit as shown above. B/C ratio of

the project can be roughly calculated at about 1.15 as shown below.

4.

4.1

- Annual investment cost ;2,585 M.Baht
25,850 M.Baht x 0%

-~ Estimated annual benefit : 2.970 ¥.Baht

- B/C ratio : 1.15

2.970 M.Baht/2,585 M.Baht

Proposed Scops of Works

Scope of Works for the Study

In order to achieve the objective of the study, the following

surveys and studies shall be carried out during the feasibility study

.period.

{1

{3)

{4)

Hydrological Study consisting of -

{a) Run-off analysis of the Kok river
{b} Run-off analysis of the Ing river
{c) Run-off analysis of the Nan river

Agriculture and Irrigation Study. consisting of

{a} Agricultural and irrigation study for the Kok river basin

(b} Agricultural and irrigation study for the Ing river basin

(c) Agricultural and irrigation study for the Chao Phraya river
basin

Optiaum Intake Capacity Study for Diversion Tunnel, including

{a) Study on optimum intake capacity at the Kok river diversion
work.

- {b) - Study on optimum intake capacity at the Ing river diversion

work.
Reservoir Operation Study for the Sirikit Dam, including

(a} Irrigation water demand study
{b} Domestic and other water demands study
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(6}

{S)

(9}

(10}

(c)
(d)

{e)

(d)

Power generation requirements

Wwater supply study from the Nan river basin
Water supply study from the Kok-Ing diversion
Reservelr operation study

Study on the Diversion Dams, including

{a)
{b)

Study on the Kok river diversion works
Study on the Ing river diversion works

Tunnel and Canal Study, including

(a}
ib)
(c)

River Training Study for the Upper Nan River Course.

{a)

{b)

{c)

Alignment study
Hydraulic analysis
Facilities plan

Hyvdraulic analvsis
Frosion and sedimentation study
River training plan

Analvses of Engineering Geology. including

" {a)

(b}
(c)
(d)

Geological analyses for the Kok diversion dam site
Geological analvses for the Ing diversion dam site
Geological analyses for canal alignment
Geological analyses for tunnel alignment

Copntrol System and Tele-communication Plan, consisting of

{a)
(b)

Control system plan
Tele-communication plan

Construction Plan. including

{(a}
(b)
(c)
{d}
(e}

Construction plan for the Kok diversion dam
Construction plan for the Ing diversion dam
Construction plan for the diversion cana! works
Construction plan for the tunnel works
Construction plan for the river trainings works
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(11)
(12)

(13}
{(14)
{15)

4.2

(1)

Project Cost Estimate

Study on the Operation and Maintenance Plan of the
Facilities

Study on the Project Implementation Plan

Economic Evaluation and Project Justification
Environmental Assessment

Survey and Investigations Required for the Study
Topographic Survey

{a} Aero-photo Survey and Mapping
- Canal and tunnel alignment
100 km{L) x 10 km{W)
~ Nan river training site
30 km{L) x 2 km(W) Scale: 1/10,000

Scale: 1/10.000

{b} Plan Survey
- Kok diversion dam site

2 km x 2 km Scale: 1/2.000
- Ing diversion dam site
2 km x 2 km " Scale: 1/2.000

- Tupnnel inlets outlets and access
l km x 1| km x 6 places Scale: 1/2.000

Project

Contour Interval:

Contour Interval:

Contour Interval:
Contour Interval:

Contour Interyval:

{c) Profile and Cross-sectional Survey of Nan River Training Site

- Profile of river bed _
L = 350 ka ~ Scale: 1/10,000
~ Cross-section of the river
500 m. interval Scale: 1/1.000

Geological Investigation

{a} Seismic Prospecting Survey GO km.
{b} Core Drilling

- Diversion dam sites 4 X 2 places x 30 m. (D}

- Tunnel intets and outlets 6 places x 30 m. (D)

- Tunnel alignment 4 places X 200 m. (D}

- Canal alignment 4 places x 20 m. (D)

(c} In-situ Borehole Tests
- Velocity logging of 10 boreholes
- Water pressure test of 10 boreholes
{d) Drilled Core Rock Tests 10 borehole cores
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5.  Study Period

- The study period covers about eighteen (18) months which is
divided largely into three (3) phases namely: conceptional planning
covering 6 rmonths. survey and investigation covering 9 months and
feasibility study covering 9 months. There are 3 months overlapping
period between conceptional planning and survey and investigation and
between survey and investigation and feasibility study. Detailed
study schedule is shown in the attached Fig.-1 for reference.

6. Assistance Requested

6.1 Required Expertises and Man-months

During the study peried. the following expertises are required to
carry out various surveys and studies. Details of manning schedule
are shown in the attached Fig. - 2.

In Field At Home Office Toral

1. Tean Leader 6 months 9 months 15 months
2. Hvdrologist {A) 4 6 ' 10
3. Hvdrologist (B) 2 4 6
3. Hvdraulic Engineer 35 '3 10
5. Diversion Dam Engineer {(A) 4 3 9
6. Diversion Dam Engineer (B) 3 3 6
7. Irrigation Engineer 5 5 10
S. Agroromist 4 4 8
9, Water Works Engineer 2 2 4
10. Hydro-power Engineer 2 2 4
1. Tunnel Engineer (A} 6 B 13
12. Tunnel Engineer {(R) 4 o3 [
13. Canal Engineer (A) 5 6 11
14. Canal Engineer (B) 4 4 S
15. Structure Engineer {(A) 5 5 10
16. Structure Engineer (B) 2 T2 i
17. River Training Engineer {A) 6 6 12
1§. River Training Engineer (B) 2 5 1
19. Construction Planner (Tunnel) 3 5 8
20. Construction Planner 3 3 i3
(Facilities)
21. Cost Estimater 2 3
22, Telemetering Expert 1 3
23, O/M Expert 2 2 4
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6.2

study will be dispatched to Japan for technical

Economist
Environment Expert
Geologist (A)
Geologist (B)
Geologist (C)
Survevor (A}
Surveyor (B}

Totai

Fellowship

In Field At Home Office
2 months 4 months
3

[y

LA e TN o) Lo
SO0 O W

o
[ow]
e
2

L]

1t is proposed that number of RID personnel concerned with the

training and study

tour in accordance with the procedure of the Colombo Pian Téchnicai
Cooperation Progranm.

6.3 Counterparts Contribution

6.4

A number of technical staff should be assigned as the counterpart
staff during the execution of the project.

Office Equipments

-~ §plit type éir.conditioner 33,000 Btu

.~ Split type air conditioner 18,000 Btu
~ Desktop Facsimile

- AT. compatible notebook and desktop computer each

- Typewriter, English
- Tvpewriter, Thai
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LAYOUT PLAN OF KOK - ING — NAN WATER DIVERSION PROIECT
" FOR IRRIGA‘TION IN THE CHAOPHRAYA RIVER BASIN
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HEREH2. Scope of Work

THE SCOPE OF WORK

FOR
THE STUDY
ON
THE KOK-ING-NAN WATER DIVERSION PROJECT
' IN

THE KINGDOM OF THAILAND

AGREED UPON BETWEEN

THE ROYAL IRRIGATION DEPARTMENT
“AND

THE JAPAN INTERNATIONAL COOPERATION AGENCY

~ BANGKOK
MARCH 20,1996

R Co (et ' ﬂ’ﬁ'ﬁ

MR.ROONGRUENG CHULAJATA MR HIDETOMI Ol

DIRECTCOR GENERAL, LEADER,

ROYAL IRRIGATION DEPARTMENT PREPARATORY STUDY TEAM,
MINISTRY OF AGRICULTURE JAPAN INTERNATIONAL

AND COOPERATIVES COOPERATION AGENCY
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[ INFRODUCTION

In response to the request of the Government of the Kirigdom of Thailand (hecetnafter
refecced to as “the Goverament of Thailand"), the Governoment of Japan has decided to
conduct the Study on the Kok-Ing-Nan Water Divecsion Project ia the Kingdom of
Thailand (hereinafter referred to as “the Study"), within the genecal framework of techpical
cooperatian between Japan and Thailand, which is set forth inthe Agreement on Technical
Cooperation betweea the Government of Japan and the Government of Thailand signed on
November 5, 1981,

Accordingly, the Japan International Cooperation Agency (heceinafter referred to as
"JICA™), the official agency résponsibie for implementation of the technical cooperarion
. programs of the Government of Japan, will undertake the Study, in close cooperation with
the anthorities concerned of the Government of Thailand. '

The present document sets forth the Scape of Work with regard to the Study.

"H. OBJECTIVES OF THE STUDY
The objectives of the Study are:

i.to investigate the necessity and viability of the Kok-Ing-Nan Water Diversion
Project (hereinafter ‘referred to as "the Project”), which aims to contribute o
agricultural and other developmeat in Kok, Ing and Chao Phraya river basios, through
their water demtaad projection and the comparison with altemative plans for water
resources development, : :

2.to conduct afeasibility study for the Project in order to make the Project plan sound
technically, economically, socially and environmentally,

- 3.to conduct a study on the ervironmental impact of the implementation of the Project,
aad

4.to carcy out technology transfer to the Thai counterpart personaef in the course of the
Study.

II. STUDY AREA

The Study shall cover (1) Kok, Ing and Nan (upstream of Sirikit dam) ivec basins for
physical plannmiog and environmental assessment of the Praject, approximately
29,000km* and (2) beneficial areas down steeam from Sinikit dam to Chao Phraya Delta
foc smdy on potential benefit of the Project, approximately 43,000km”, in total
appeoximately 72,000kmZ, '
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[V. SCOPE OF THE STUDY

The Royal Irrigation Department, the Ministy of Agriculnure and Cooperatives (herein
after referred to'as “the RID™) has already initiared “Feasibility and Environmental Impact
Study on Kok-Ing-Nan Development Project” for the period of tweaty four manths from
Macch 1996, Accocdingly, the Study will be conducted to supplement and strengthen the
RID study, covering the scope as follows:

The Study will be divided into tyo phases,

1. Phase 1; Conceptual Planning and Initial Eavironmental Examination (IEE)

'The Phase 1 of the Study will be implemented in order to investigate the necessity and
the viability of the Project through the water demand projection, the comparison with
alternative water resources development plans and 1EE.

A. Conceptual Planning
Results of Conceptual Plagning Study made by the RID will be reviewed and

summagzed in a report, focusing on :

I\WProjection of water demand for agdcultural, and other purposes (hydro-power
generation, domestic, industdial, salinity control etc. ) in the beneficial areas.

a)present condition of water use

blevisting projects and plans for irrigation and other purposes

c)water demand projection in future

2)Water resources available at present
a)mﬂow and outflow at Sirikit Dam (auuual data since its construction in 1972 )
)dlscharge of tributaries at the confluence with Naa / Chao Phraya River (annual data
since 1972)
c)Water balaace from studies of a) and b) mentioned above

Z)Comparison of alterpative water resources development plaris
a)identification of other water resources development plans
b)comparison and aqalysis of the altemative plans with the Project

4)Conceprual planaiag of the Pcoject

a)watec balance study for the Kok, Ing, and Naa Rivecs

b)potential water diversion from the Kok and Ing Rivers

¢)identification and comparison of alterparive alignment of water dwersmn
d)conceptval plan for the water diversion and its facilities

S)Reconunendauon
ayworks to be canduded by the RID ducing the Phase 2 of the Study
b)works to be conducted by the JICA Study Team during the Phase 2 of the Study

B. Initial Enviconmental Examipation (IEE)
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I)Review of the environmental examination conducted by the Thai side

)lnitial Eavironmental Examination (IEE)
ajsocial environsment

binanural environment

c)poliution

2. Phase 2: Feasibility Study and Environmental Impact Assessment (EIA)

The Phase 2 of the Study will be conducted on condition that the rfecessity and
viability of the Project are confirmed throvgh the Phase 1 of the Study.,

The draft of the scope of the Phase 2 of the Study is set teatarively as Appendix 2,
although the details of the Phase 2 of the Study includiag the study schedule will be
discussed and decided when the Phase 2 of the Study is confiomed to be coaducted,

V. STUDY SCHEDULE

The Phase 1 of the Study will be camied outin accordance with the teararive schedule
artached in the Appendix 1. _

The Phase 2 of the Study will be carried out, in case thatitis conducted, in accordance
with the teatative scheduvle atached in the Appendix 3.

VI. REPORTS

1. Reports of the Phase 1 of the Study and 1EE

JICA will prepare and submit the following reports in Enghsh to the Govermnment of
Thailand. Ia addition, JICA will also prepare and submit the execudve summary for the
Final Reportin Thai in ordér to achieve better understanding of the Study by Thai people.

" Dinception Report: o
Twenty (20) copies. Inception Reports will be submitted at the beginning of the work
in Thailand. :

2)Iaterim Repoct
Twenty (20) copies. Interim Report will be submitted at the end of the first work in
Thailand.

 3)Draft Final Report
~ Forty (40) copies. The Draft Finat Repoct of the Phase 1 of the Study and the Draft
* Final Repoct of TEE will be submitted simultaneously at the beginaing of the second wark
in Thailand. The Govemment of Thailand will submit its commeants to JICA within
fifteen (15) days after receipt of the Draft Final Report.

4)Final Report
Eighty (80) copies of Final Report together with eighty (80) copies of the executive
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sumpuary within thirty (30) days, after JICA's receipe of comments on the Deaft Final
Report.

2. Reports of the Phase 2 of the Study and EIA

JICA will prepare and submit the following ceports in Eaglish to the Goverment of
Thailand. In addition, JICA will also prepare and svbmit the executive summary for the
Final Report in Thai ia order to achieve beter understanding of the Study by Thai people.

D)lnception Report:
Tweaty (20) copies. Inception Reperts will be submitted at the beginning of the work

of the Phase 2 of the Study in Thailand.

2)Interim Repont
Twenty (20) copies. Interim Report of the Phase 2 of the Study and Interim Report of
EIA will.be submitted simultaneouvsly at the end of the fisst work of the Phase 2 of the

Study in Thailand,

3)Draft Final Report
Forty (40) copies. The Drafc Final repori of EIA will be submitted at the end of the
second work of the Phase 2 of the Study in Thailand. The Draft Final Report of the

Phase 2 of the Study will be submitted at the beginning of the third work of the Phase 2
of the Study in Thailand, The Government of Thailand will submit its commeats to JICA

within thirty (30) days after receipt of the Draft Final Repoxt.

4)Final Report _
Eighty (80) copies of Final Report together with eighty (80) copies of the executive
summary within sixty (60) days, aftec JICA's receipt of comments on the Draft Final

Report.

'VII. UNDERTAKINGS OF THE GOVERNMENT OF THAILAND

1.To facilitate the smooth conduct of the Study, the Govemment of Thailand shall take
necessary measuces,

(1)to secure the safety of the Study Team in Thailand,

(Dto permit the members of the Study Team to enter, leave and sojourn in Thailand foc:
the duration of their assignment therein, and exempt them from foreiga registration
requirements and consular fees,

(3)to exempt the members of the Study Team from taxes, duties, fees and any charges on
equipment, machinery and other materials brought into Thailand for the conduct of the

Swudy,
(4)to exempxt the members of the Study Team from income tax and charges of ‘any kind

imposed on orin connection With any emoluments or allowances paid to the members
- of the Japanese Study Team for their services in connection with the implemeatation of
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the Study,

{5)o provide necessary facilities to the Study Team for remittances as well as utilization
of the funds introduced into Thailand from Japan in connection with the implementation
of the Srudy,

(6)to secuce penmission for entry iato private properties or resiicted areas for the
implementation of the Study,

(7x0 secure pecmission for the Study Team to take all data and documents (including
photographs and maps) related to the Study out of Thailand to Japan, and

(8)to provide medical services as needed. [ts expenses will be chargeable on members of
the Study Team.

2. The Gavernment of Thailand shall beac claims, if any arises, against the members of the
Study Team resulting from, occwring in the course of, or otherwise connected with,

the discharge of their duties in the implemeatation of the Study, except when such
claims arise from gross negligence or willful misconduct on the part of the members of

the Study Team.

3.The RID shall acx as the counterpart agency to the Study Team and also as coordinating
body in relation with other governmental and non-governmental organizations
concerned for the smooth implementation of the Study.

4.The RID shall, at its own expénse, provide the Study Team with the following, in
cooperation with other organizations concerned:

(Davailable data and inforration related to the Study,

(2)§ecessary number of counterpart personael,

(3)suitabie office space with necessa.ry‘ equipméﬂt in Bangkok and project sites,
(4)ccedentials or identifiétion cards,and

(S)nécessary number of vehicles with drivécs for field survey.

VIII. UNDERTAKINGS OF JICA
Foc the implementation of Study, JICA shall take the following measuces;
1.to dispatch, atits own expense, the Study Team to Thailand, and

2. to pursue technology transfec to the Thai counterpart pecsonnel in the course of the
- Study.
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1X. CONSULTATION

JICA acd the RID shall consult with each other with respect to any matter that may
arise from or in connection with the Study.
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Appendix 2
Draft Scope of the Phase 2 of the Study

A. Feasibility Study

JICA Study Team will be responsible for conducting the following study
components,which are considered to be difficult for the RID to conduct, in collzberaron
with the RID in the Phase 2 of the Study while the R1D will be responsible for conduding
cther components.

1)engineerng works for water diversioa (tunnels, canals, dams and culveas) and river
braining
2ywater mapageaient
- ceview / cevise 7 update of ircigation development plan
- method of overall water management for irrigation water use, flood control etc. and
rational water allocation among various uses
- system of integrated water management including instiutional amangement,
mounitoring system, opecation system of Sirikit Dam and other proposed dams
3)gealogical survey such as time domain electro-magnetic prospecting survey aad deep
boring

B. Environmental Impact Assessment (EIA)

C. Prepacation of a comprehensive report
A comprehensive report will include ;
1)summary of the Phase | of the Study
2)watec utilization/ management plan for irrdgation and other water demands
3)cesults of hydro-meteorological, topographical and geological studies
4)comparison of alternative alignments of water diversion
5)layout and preliminary design of facilities for the Project
6)canstruction plan -
7)cost estimarion of the Project
8)}finaccial and economic analysis
9operation and management plaa of Sirikit Dam and other related facilities
{0)meonitoring system of water diversion )
1 {)cesult of EIA and impact mitigation measures
12)procedures for public information and participation
{3)ecommendation

~ 19—
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R 3. Minutes of Meetings

MINUTES OF MEETINGS
ON
THE SCOPE OF WORK
FOR
THE STUDY
ON
THE KXOK-ING-NAN WATER DIVERSION PROJECT
IN
THE KINGDOM OF THAILAND

AGREED UPON BETWEEN

THE ROYAL IRRIGATION DEP ARTMENT
' AND

THE JAPAN INTERNATIONAL COOPERATION AGENCY

: BANGKOK
MARCH 20,1996

R, LA EEB

MR.ROONGRULENG CHULAJATA MR, HIDETOMI Ol
DIRECTOR GENERAL, - LEADER,

ROYAL RRIGATION DEPARTMENT, PREPARATORY STUDY TEAM,
MINISTRY OF AGRICULTURE JAPAN INTERNATIONAL

AND COOPERATIVES COCPERATION AGENCY
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[. INFRODUCTION

In response to the request of the Government of the Kingdom of Thailand(bereinafter
referred to as “the Government of Thailand"), the Preparatory Study Team (hereinafter
referred to as "the Team™) of the Japan lIeternational - Cooperation Agency (hereinafter
referred to as "JICA") visited Thailand from March 6 to April 4, 1996 to discuss the Scope
of Work (heceinaftec referred to as "S/W®) for the Study on the Kok-Ing-Nan Water
Diversion Project in the Kingdom of Thailand (hereinafter referred to as "the Study").

The Team carried out field surveys of the study area and held a series of discussions
with the authorities concerned of the Royal Imigation Department, the Ministcy of
Agriculture  and Cooperatives (hereinafter refecced to as "the RID"), and other
organizations.

The list of attendants is shown in Appendix.

The Minutes of Meetings has been prepared for the better understanding of the Scope of
Work agreed upon between the RID and the Team on 20th March, 1996, sumimarizing
main points of the discussions made in the course of the preparation of the Scope of Work.

I STUDY TITLE

Both sides agreed to use the title "the Study. on the Kok-Ing-Nan Water Diversion
Project in the Kingdom of Thailand" for the Study.

151, OBJECTIVES OF THE STUDY

With regard to the "H.OBJECTIVES OF THE STUDY 1.", both sides confirmed that
the main beaeficiacy area of the project i$ Kok, Ing, and Nan River Basins (upper basin of
Nakon Sawan) where the existing development plans have been prevented from
- implementing due to the shorage of water, and the diveried water shall also be provided to
* the Chao Phraya Delta which is located downstceam of the Naa River Basin. :

IV. COMPONENTS OF THE STUDY

. The Phase 1 of the Study

Both sides confirmed that it is necessary to justify the proposed water diversion
project through the comparison with other water resources development alternatives.
JICA will be in a position to conduct the works necessary foc the comparison in
collaboration with the RID.

2. The Phase 2 of the Study _
(1) The Draft Scope of the Phase 2 of the Study is shown in the appendix 2 of the S/W.

This is testative and to be finalized after the Phase | of the Study. Ia this connection,
basic information on the contents of the Phase 2 of the Study was provided by the RID.

—122—-
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(2) Sirikit Dam should be opecated, not independearly, but in combination with other
dams and weirs for the best benefit of the downstream areas concemed. Accordingly,
the operation rule of Sirikit Dam should be prepared as a part of anintegeated operation
of such water regulating facilities for various purposes including imigation, power

generation, eic.
(3) The RID requested that EIA of JICA Study should meet the standard of the

interpational level, The Team agreed that the JICA Study should, in principle, follow
the JICA's guideline referring to the international guidelines.

V. STUDY ARFA

The Study shall covec the Kok, Ing, and Nan River Basins (upper basin of Nakon
Sawan) and other areas where the water is provided from Nan River. The Chao Phraya
Delia which is located downstream of the Nan River Basin and other related area will be
included in the study on water demand projection, benefit estimation et¢, if necessary .

VI. STUDY SCHEDULE

The RID requested that the Phase 1 of the Study should be started as soon as
possible preferably not later than in August, 1996 for the pericd of four months
according to the schedule of the RID. Throughout the intensive discussions, both sides
agreed that the Study schedule shall be fixed by JICA paying due consideration to the
request from the RID for the earlier completion of the Study.

VII. TARGET YEAR FOR THE STUDY

Both sides agreed that the target year for the Phase 2 of the Study shall be discussed
and decided in the course of the Phase 1 of the Study. :

VIiI. COORDINATION WITH OTHER MINISTRIES AND ORGANIZATIONS

The Team requested the RID to coordinate with other ministries and organizations
concerned whenever necessity arses, and the RID agreed to this request.

IX. RELATIONSHIP WITH THE MEKONG COMMITTEE MEMBER COUNTRIES

The RID explained that the Goverament of Thailand had already taken all necessary
steps in accordance with the Agreement made among thé Mekong Committee membec
countries in Apdl 1995, and the R1D assured the Team that the cesponsibility to setle
any problem in coaflict, if any arises, with the Agreement shall bebome by the RID an

the Government of Thailand. :

Gonsls N L
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X. PUBLIC RELATIONS

The necessity of the Public Information and the People's Participation is well
recognized by Thai side as well as JICA. Both sides agreed that the RID will prepare an
action program al an ealy stage of the Study and promote it accordingly. JICA will
provide the advisory support to this work.

Xi. REPCRTS

" As for the Final Report, the RID agreed to make it open to the public in order to
achieve maximum use of the resuits of the Study.

XI1. POSiTlON OF FLOOD OF 1995

Sirikit Dam was oveiflowed through the spillway in Septembecl19395 for the first
time since the commencement of the operation in 1974. The information on rainfalt in
the catchment, inflow / cutflow of the resecvoir, fiood situation in the downstream aceas,
etc. will be collected and reviewed in the Phase 1 of the Study for considetation in the
Study on operation rule of the dam planned in the Phase 2 of the Study .

XIII. UNDERTAKING OF JICA

(1)The RID requested that JICA. hold a seminar as a part of the technology teansfer in the
course of the Study. The RID also requested that JICA provide seminar materials in
Thai for better understanding of the semipar. The Team recognized this necessity and
promised to convey this request to JICA H.Q. for positive consideration.

(2)The RID requested that JICA condyct counterpart training inJapan for the pucpose of
the smooth transfer of technology during the Study taking into account the scale of the
Project. The Team agreed to convey this request to JICA H.Q. for copsideration within
the framework of the Traiming Program of JICA. The training period, trainiog field and
-selection of personnel shall be mutually discussed after the plenary study starts.

(3)The RID swongly cequested that JICA provides siecessary equipment for executing
geological investigation and field survey, due to the lack of existing equipmest and
financial difficulties. The Team promised to coavey the request to JICA H.Q. foc
consideration. : -

- XIV. UNDERTAKING OF THE GOVERNMLN]‘ OF THAILAND
(1)The Team requested the RID to assign the necessary counterpart personnel as well as
support staff for the smooth implementation of the Study and the RID -agreed in

principle to assign the couaterpart pecsonnel. The RID, however, expressed concern
that, due to budgetary constraints, suppoct staflf would be hard to assign.
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(2)The Team requested that the RID provide sufficient numbers of vehicles with drivers,
fuel, and covec the maintenance, and the RID agreed in principle to this request. The
RID, however, expressed concern that, due 1o budgetary constraints, such a request
would be hard to accept to the fuil extent.

(3)The Team coafirmed that the RID will provide suitable offices, each in Bangkok
(within the RID) and project sites, equipped with eleciricity, water supply, telephones,
desks, chairs.

XV. OTHERS

(1)The Team explained JICA's Development Study Program aad the RID fully
undecstood the Program.

(2)The Team strongly requested the RID to keep command over a group of consulting
firms throughoue the Study period in order to easure that their works may be
accomplished without delay according to the schedule and to the level originally
plaoned | in close coopecation viith JICA Study Team.

(3)The RID ioformed the Team that the Project Magagemeat Unit (PMU) will be set up
to coocdinate and supervise the Swmdy. It was agreed upon that the leader of the Study
Team will be a member of PMU.

(4)It may happen that some study components (Enviropmental Impact Assessment ,
Geological survey etc.) take longer than the pedod ociginally expected, as the study
progeesses. The Team requested both the RID and JICA to take proper measuces ,as
far as possible, in case that such a case accurs in the course of the Study .

(5)The RID requested that JICA would prepare the terms of refecence of the Detailed

Design in the Phase 2 of the Study. JICA promised to record this request for
conmdemnon_ :
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APPENDIX

LIST OF ATTENDANTS
Mir. Roongrueng Chulajata Director General RID
Mrc. Charcon Kamelratana Deputy Dicector General RID
Me. Yudhichai Chullakesa Sentor Expert for Water Resources
Plancing & Development Division RID
Mr. Naarong Sopak Dicector, Topogeaphical Survey Division  RID
M. Dhanapong Sridhavat Ditector, Geotechnical Division RID
Mr. Somtop Kaewyen Dicector, Regional Irrigation Office 2 RID
Mr. Suporn Rakchareon Direceor, Regional Irrigation Office 3 RID
Mr. Sunthora Rungrongthanin  Dicector, Regional Irrigation Office 7 RID
Mr. Tribhand Mekjaroon Chief, Environmental Stady Branch RID
Mrc. Thanu Harnpattanapanich  Chief, Engineering Geology Branch
Geotechnical Division RIiD
Mc. Suwic Thanopanuwat Chief, Project Planning Branch PPD RID
Mir. Kosit Losidrat Hydrologist 7, Hydrology Division RID
Mrc. Thagar Suwaltana Civit Engineer 7, PPD RID
M. Chatchai Booalue Engineer 6, PPD RID
Miss Uba Sicikaew Geotogist, Geotechoical Division RID
Mr. Koichi Yamazaki JICA Expert ' RID
Mr. Jitsuya Nagata : JICA Expert ' : RID
Japanese Side

Embassy of Japan

Mc. Hiroshi Wasanabe ' * Ficst Secretary
The Overseas Economic Cooperation Fund of Japan Bangkok Office

Me, Junichi Abe Chief Representative
Japan International Cooperation Agentiy Thailacd Office

Me. Naoto Hauori Assistant Resideot Representative
Study Team = -

M, Hidetomi Oi ' Team Leader

Mr. Atsushi Iwasaki Member

Me, Hideo Tamura : Member

Mr. Atsushi Kobayashi Member
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Mr. Masato Togawa
Mr. Xdzuhiro Tambara
Mc. Sigehiko Honma
Me. Bitosi Okita

Mrc. Tsuyosi Sasaka
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TEEHA. TEHLBEY R b

Royal lrrigation Dep., Min. of Agriculture and Cooperatives{RID}

Mr. Roongrueng Chulajata
Mr. Charoon Kamolratana
Mr. Vudhichai Chullakesa

Mr. Naarong Sopak
Mr. Dhanapong Sridhavat
Mr. Tribhand Mikjaroon

Mr. Thanu Harnpattanapanich

Mr. Suwit Thanopanuwat
Mr. Kosit Losinrat

-Mr. Thanar Suwatlana
Mr. Chatchai Boonlue
Mis. Uba Sirikaew

Mr. Koichi Yamazaki
Mr. Jitsuya Nagafa

RID Nan Office

Director General
Deputy Director General

Seator Expert for Waler Resources
Planning & Development Division

Director, Typographical Survey Division
Director, Geotechnical Divistion
Chief, Environmental Study Branch

Chief, Engincering Geology Branch
Geotechnical Division

Chief, Project Planning Branch PPD
Hydrologist 7, Hydrology Division
Civil Engineer 7, PPD

Engineer 6, PPD

Geologist, Geotechnical Division
JICA Expent

JICA Expert

Mr. Kriangkrai Mahawongsanant

RID Chiang Rai Office
Mr, Tanakorn

Dep. of Technical and Economic Coopsration (DTEC)

Mr. Nipon Sirivat
Mr. Kanakwan Pringruks

Mr. Michimasa Numala

Chief, Japan Sub.-Div.

Programme Officer
 HICA Expert

‘Office of Environmental Policy and Planning (OEPP)

Mr. Saksit Tridech " Deputy Secretary General
Embassy of Japan
" Mr. Hiroshi Watanabe * First Secretary
Mr, Ryoji Shimojo First Secretary

The Overseas Economi.c Cooperation Fund of Japan Bangkok Office

Mr. Junichi Abe Chief Representative
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Japan International Cooperation Agency Thailand Office

Mr. Eiryo Sumida

Mr. Yusi Saito

Mr. Naoto Hattori

Mr. Takashi Kawaguchi

Resident Representalive
Deputy Resident Representative
Assistant Resident Representative

Assistant Resident Representative
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Table 4-1 Environmental Parameter Assessment List

"

1. Physical Environment

1.1
1.2
1.3
1.4
1.5
1.6
1.7

HMeteorologleal/Climatic conditlon
Surface water hydrology

Surface water quallty

Groundwater

Soils condition
ErosionfSedimentation

Geology/Seismology

2. Ecological Epvironmental

2.1
2.2
2.3
2.4
2.5

3. Human Use

Aquaﬁic ecology

Fisheriea/Aquatic weed

Forést ecology

Wildlife/EcolegyfHabitat/Endemic and Endangered apecies

Hatershed management

Valuves

3.1
3.2-

3.3
3.4
3.5
3.6
3.7

Land use and development _
Agriculture/Animal husbandry/Aguaculture
Irrigation

Hater aupply

Minerals/SaltfHeavy metals
Navigation/?ransportation

Flood control

4. Quality of Life Values

4.1}
4.2
4.3
4.4
1.9
1.6
1.1

: Spclo-economics

Compensation

Regetklement

fublic health/Sanitation/Nutcitlon
follution controt/Mitlgatlon
flaccoation .vd aoothotlica

Archanstogical and hlstorical ceoocurcon

-~ §36—
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Table 4-2

Mailn Environmental Concerns which need Detalled Inveatigatlon

1. Important areas to concentrate the study on the impact of the Project

-

2. lLocation

Towards the lower portions of Kok and Ing rivers.

The upper portion of Han river to sSlrikit Dam.

of Diversion Points

3. cCanals and Tunnels Routes

The location shall be selected in sﬁch a way to nmitigate
the impact to Mae Kok and Mae Ing as much as possible.
Invent structures, f.e. straln, dike, obstruction of
various types, etc, to be fixed at the diversion points as
well as any tunnel openings to prevent as much as possible
for any animals to pass through,

Field survey of settlement affected and their ~attitudes
toward the project.

The attitude of upstream and downstream settlements to
the Project.

The impact of diversion to the adjacent area.

4. Speciflic

Impact of canals on existing environment.

Risk In contamination of heavy metals 6r galt.

Geologleal condition, especlally faults,

Attitude of settlement both aleng the, canale and over the

tunnels.

Phynlcal Environment

e P

Cavoful .analyala on qoalogical conditlon. Faulks
ghall bu cloacy ldantlétad.
tilicakoe

Quallry of vatoer e¢hall boe cacoafulily chockod tco

tho contamljantu, pactleelarly haavy motaln, wvalt, oke,
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Table 4-2 Haln Environmental Concerns which need Detalled Investigations

{Continued)

4.3 Characteristlc of water passing from one river to another
shall be checked; physio-chemical properties, especlally
after passing through each tunnel.

4.4 Ympact on flooded river banks.

4.5 Study the existing 1local natural disasters, auch as,
flooded after heavy rain, forest fire, drought, etc.,
which could havo some impact on the project.

4.6 study the mitigation measures for natural disasters after

the project is completed.

S. Construction Pariod

5.1 Impact from conatruction activities, roads,
transportation, noise, dust, etc. along the routes
connected to the project and at project sites.

$.2 Contamination of surface water.

5.3 Disposal of drilling materials and the impact on dlsposal
sites.

5.4 Deterioration to natural forest and wlldlife caused by the

project and construction activitles.

6. Blo-diversity and Blological hopects

6.1 Bio~diversity should lLln fackt "cover 2 specific types;
‘'genetic diversity, species diveralty and eccological
~diveroity. For this task, gepetlc divarsity might not be
possible to include due to time conotralnt and it could ba
oxplained somewhat by othor factoro. Thie taak anyway
chould have tho data on apociios and ecoleqgical er habitat

divecsity for project avaluatlon.

Bilo-diveornity of Xok, lIng and Han, diffacnnt watacahado,
ghalt by compaced by vaclous hooly:

Uaoénl tadivcas of spaclan
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Fable 4~2 Hakn Envlronmental Concerns which need Detajled Investigations
{Continued)
Structures in communities
-~ Dominance index
"= Similaritly index
-~ Specles diversity index
~ Specles richness
- Eveness index
- Shannon index of general
diversity
~ Importance value
6.2 Predicting contamination of living species both plants and
animals among watersheds and the impacts on existing
condition.
6.3 Species diversity must be studied in all 3 rivers. Data of
flora and fauna both on the 1list of species and their
-abundance within each locality should be analyzed to
findicade varlous epecies indices as mentioned earlier.
Comparison should be made to show their similaritles or
differences. 1f there are significant’ differences, this
project has to formulate effective measures to avold
eontaminatlon of llving organisms.
6.4 Study the macro-ecotypo and mlcro-ecotypa along ths whole

projact: route -and related arcas. To atudy ecological or
hablvar dilveralty of thase 3 watecehods, varlous
techniquos could be employed, L.a. aerlal photographe
analyelo, otc. 1n order te classify and analyco ali typéq
of habitato existed ln all 3 arcaa, includlng the amount:
covecad by oach habitat, pacticularly, in the affectod
araas of tho projoct. Pradiction slivuld bo mado on which
axloting habltats would Lo affactml by tha projace. ilow
mteong tho tspact would bu on auch habirar, Tha snnly

Jhould also e abta to ladunt ity whobtlise thauo would Lo
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Table 4-2 Hain Environmental Concerns which need petailed Investigatione
(Continued)

6.5,

7. Settlement

7.1

Benafits to local peoplo should be polntad out,

any new types of habitat created from the impact of the
project and how drastic that phenomena would affected the

existing ecosystems.

Study on bio-diversity in Kok-Ing-Nan watersheds should be
conducted or obtaining data which would cover the two
seasons, dry and flooded times of the year. Thls |is
important since migration fin and out of Mekong river exist
in all tributaries of Hekong River, particularly during
flopded time when migration from Mekong is known to come

into all connected rivers.

Bacterial, fungi or algae growth within or at opening of

tunnels should be studied and predicted.

Study the existing and predict the future copnditlons of

the distribution and expansion of aguatlic weeds.

Compensation of affected famllies and complementary
reinforcement to those not directly affected but {n the
vicinity of the Project, L.e. around the diversion areas,

should be studled and recommended.

Intreducing of new settlemente should ba performed to the
locals atfected by the Project,

Change In. profeoulon and eaclo-cultural of the local
poopla should carfﬁlly be studlioed and rocommondod.
Population growth in the vicinity ahould bo pradivtod and
study the lmpact.

[mpacts on extscing agriculiucs by tha fralvat.
Prom guntongieal ostudy of salt o Naavy watala whboeh wmbght

Aosuailacg e cthd pathivay of the Beojeck,  poasliction

[ AP
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Table 4-2 Main Environmental Concerns which need Detalled Investigations

{Continued}

should be made about possible contamination. Particularly,
in case of any accidental phenomena which cause damage to
tunnel lining, how can contaminatlon prevention be made

should be suggested.

8. Quality of Life

8.1 Vector-borne diseases must be studied and prediction
shall be made for future expansion.

8.2 Deterioration in aesthetic values should be studied and
recommend mitigation meagures.

8.3 Archaeclogical and historical resourcea for salvaging
should be pointed out.

8.4 Tourism attraction possibility should be polnted out.

8.5 Changing in local way of .1ife should be identified.

8.6 Changing in local economy should be studied and advise to

the *locals should be atated.
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