(74, Txr=— AAVATBOKER - BERFEFE

Tulzl N T AT 4 T RAEREE

FRE174F 8 A

HEEAN EARERERaLEY VS (ADCA)



| General Plan of Water Diversion from Myanmar to North Thai |

@©
=
=

ToC

Keng Tong
||

Myanmar )

Mae Kok

Mong Hsat O

@

L Ir :
) f_.Chiang Rai
Thailand &
/
@
Legend (1)Mae Kok Dam
@Mae Yawn Dam
s=mmmm  River (3Mae Sai Dam
m—— fioad @Mae Tun Dam
o§ (5Mae Hok Dam
National Border ®Mae Lin- Mae Hok Tunnel
sesm  Proposed Dam & Weir (Z)Diversion Canal to Mae Sai
ination Area BUpper Kok Weir
@ !mgeto ©Middle Kok Weir

{0Diversion Canal to Ping
(1Diversion Canal to Mae Kok
{2Irrigation Canal in Kok and Ing Basin



11

S8

1]

52

8l

Water Resources Development in Mae Sai, Mae Tun and Mae Hok Basin
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1. Existing Conditions of River Basin in Myanmar Territory

1.1 River Basin

The river basins of the Mae Kok, Mae Sai and other related ones in Myanmar

territory have sufficient runoff in the wet season to be controlled by reservoir dams

and diverted to Thai territory. OQutline of those river basins is summarized as

follows.

(1) Mae Kok Basin

The Mae Kok basin in Myanmar territory is occupying the upper basin of the
Mae Kok and formed with high mountain area having elevation of 1,000 to
2,000 m. The river flows down forming deep valley toward the national border
between Myanmar and Thailand. The basin area at the border 1s 2,950 km?2 and
elevation of riverbed at the border is about 450 m.

After passing through the border, the river flows down toward Chiang Rai City
and empties finally into the Mekong river. The basin area at Chiang Rai and
the confluence of the Mekong river is estimated at 6,030 km® and 10,900 km’
respectively.

The Mae Kok presents abundant annual runoff of 2,100 MCM in the upper basin
and 5,400 MCM at the river mouth.

(2) Mae Sai Basin

The Mae Sai river originates at the high mountain area with elevation of 1,000
to 1,500 m in the upper basin belonging to Myanmar territory and flows down to
alluvial plain with elevation of 400 m forming the national border between two
countries. There are existing two border towns of Tachileik in Myvanmar side
and Mae Sai in Thai Side at the end of the upper basin. The basin area at the
border towns is estimated at about 950 km”.

Average annual runoff at the Mae Sai river at the border towns is estimated at
460 MCM, which has been used mainly for irrigated agriculture in the Mae Sai

area of Thai side. Myanmar side has not been used yet the Mae Sa1 water.

(3) Mae Hok Basin

The Mae Hok river originates at the north high mountain area in Myanmar, joins

to the Mae Sai river after passing the Mae Hok alluvial plain and empties finally



into the Mekong river. The Mae Tun river, a large tributary of the Mae Hok,
flows down at the left bank of the Mae Hok and joins to the Mae Hok near the
confluence of the Mae Sai and Mae Hok. The basin area of Mae Hok and Mae
Tun is 900 km® and 350 km® respectively at the river mouth.

e Average annual runoff of the Mae Hok and Mae Tun is estimated at 470 MCM
and 170 MCM respectively, which has not been used yet for irrigation in
Myanmar territory due to no water resources development projects in those

basins.

(4) Mae Lin Basin

¢ The Mae Lin basin is locating at the northern adjoining basin of the Mae Hok
and flows down to the Mekong river. Although the Lin basin is out of the Mae
Sai basin to be studied, the basin has a large basin area of more than 1,500 km2
and abundant annual runoff of more than 1,000 MCM, of which about 500 MCM
could be developed and diverted to Thailand through the Mae Hok and Mae Sai

basin.

1.2 Meteorological Conditions
Meteorological conditions at Mong Hsat Township covering the Mae Kok basin and
Tachileik Township covering the Mae Sai and Mae Hok are mostly the same as

follows.

e Temperature is 20 to 28°C through year and shows the high value of 26 to 28°C
in April to May.

e Relatively humidity also is high as showing 70 to 90% through year.

e Annual evaporation value 1s 1,500 mm.

e  Annual rainfall value is 1,500 to 1,700 mm, which is slightly higher than that in
North Thai Region. Rich rainfall of 300 to 450 mm pre month appears in
August and September and very small one of 5 to 10 mm per month in January

to April.

1.3 Hydrological Conditions

Hydrological observation for the upper Kok basin has been carried out at Ban Tha
Don station (GN3) located near the border in Thai territory and that for the Mae Sai
at Phonton station in Myanmar territory. There are no existing stations at the Mae
Hok and Mae Tun.

Observed runoff at the above gaging stations and estimated runoff at major control
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points such as proposed damsite and river mouth in the Mae Kok, Mae Sai and other

rivers are summarized in Table 2-3-1.

Table 1-3-1 Estimation of Average Runoff at Major Control Point

. . Wet Season Dry Season
Control Point Unit Total
Jun Jul -Sep | Oct - Nov| Subtotal | Dec - Jan}Feb - May| Subtotal
1. Kok River
(1) Ban Tha Don Sta.(GN3) Runoff| MCM 110 1,060 460 1,630 240 250 490 2,120
C.A=2,980 km> Yield | mm 37 356 154 547 80 84 164 711
(2) Kok Damsite Runoff} MCM 90 860 370 1,320 190 200 390 1,710
C.A=2.400 km?> Yield | mm 38 358 154 550 79 83 162 712
(3) Yawn Damsite Runoff| MCM 10 100 44 154 23 23 46 200
C.A=270 km? Yield | mm 37 370 163 570 85 85 170 740
2. Mae Sai River
(1) Photon Sta. Runoff| MCM 30 210 100 340 50 70 120 460
C.A=950 km> Yield | mm 32 221 105 358 52 74 126 484
(2) Mae Sai Damsite Runoff] MCM 30 205 98 333 49 68 17 450
C.A=930 km° Yield | mm 32 221 105 358 52 74 126 484
3. Mae Tun and Mae Hok
(1) Mae Tun River Mouth  Runoff| MCM 11 76 37 124 20 26 46 170
C.A=350 km? Yield | mm 31 217 106 354 57 74 131 485
(2) Mae Tun Damsite (A)  Runoff| MCM 5 37 17 59 9 12 21 80
C.A=130 km? Yield | mm 38 285 131 454 69 92 161 615
(3) Mae Tun Damsite (B)  Runoff| MCM 6 47 21 74 11 15 26 100
C.A=170 km? Yield | mm 35 276 124 435 65 88 153 588
(4) Mae Tun Weir site Runoff| MCM 6 52 23 81 12 17 29 110
C.A=200 km? Yield i mm 30 260 115 405 60 85 145 550
(5) Mae Hok River Mouth  Runoff| MCM 30 212 101 343 53 74 127 470
C.A=900 km? Yield | mm 33 236 112 381 59 82 141 522
(6) Mae Hok Damsite Runoff| MCM 26 180 86 292 45 63 108 400
C.A=720 km® Yield | mm 36 250 119 405 62 88 150 555

e Annual Runoff yield for the upper Mae Kok basin shows the high value of 711
mm because the basin is formed with high mountain and has not a large farm
area using rainfall and runoff, while the yield of the upper Mae Sai basin shows
moderate value of 484 mm because of many existing villages and large farm
areas in the upper basin.

o The upper Mae Kok basin shows rich runoff yield of 547 mm in the wet season
but small one of 164 mm in the dry season. Runoff yield in June requiring
much irrigation water for the wet season paddy, however is small as 37 mm,
while the yield in February to May of the dry season shows the lowest value of
about 20 mm per/month.

o The Mae Sai basin also shows the similar runoff yield of that in the Mae Kok
such as the rich value of 358 mm in the wet season and scarce value of 126 mm
in the dry season. The runoff yield of June in the wet season and that in
February to May in the dry season also is small as 32 mm and 17 to 18 mm per

month respectively.
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e Accordingly the proposed irrigation area shall be set up based on usable water
in June for the wet season and in February to May for the dry season as far as
the existing surplus runoff in the other months is not controlled by reservoir
dam.

e  Runoff in flood month from July to September shows large runoff yield of more
than 350 mm in the Mae Kok and more than 220 mm in the Mae Sai and other

rivers and has brought often flood disaster in the lower basin.

1.4 Socio-Economic Conditions

(1) Administration and Population

Mae Kok and Mae Sai basin is administratively belonging to Mong Hsat and
Tachileik Township respectively in Eastern Shan State. Mong Hsat Township is
divided into 28 Village Tracks and Tachileik into 13 Village Tracks shown in Figure
2-4-1 and the area of Township is 1,223,000 Acre (4,950 km?®) and 886,000 Acre
(3,580 km?). Population is 90,900 in Mong Hsat Township and 71,400 in Tachileik
Township.

Village Tracks related to the project area and their area and population are

summarized in Table 2-4-1.

Table 1-4-1 Village Track related to Project Area and their Population

Mong Hsat Township (Mae Kok) Tachileik Township (Mae Sai)

Village Tract Area(Acre) | Population Village Tract Area(Acre) | Population
Mong Hsat 4,700 4,380 | Lwetawkhann 118,180 5,230
Nasata 2,510 1,230 | Haungleik 61,700 10,960
Kaunghmutan 15,920 580 | Parmin 18,030 6,280
Meisontaung 5,060 130 | Mongphone (a) 38,400 5,290
Meipulon 32,810 1,320 | Mongphone (b) 28,160 8,620
Sankan 32,810 2,170 | Mong Koe 110,260 14,250
Lwelun 98,380 540
Monghtalann 105,920 700

302,280 11,050 374,730 50,630
Total (1.223 km?) Total (1,516 km?)

Population is consisting mostly of mountain tribe of Shan, Lahu, Ahkha, Wa, etc.
(2) Transporation

e Airway; six flight per week from Yangon to Tachileik but no flight to Mong
Hsat. '

-iv-



e Road; Asphalt road of 102 mile is existing from Tachiletk to Keng Tong and

others are unpaved roads which cannot be used in the wet season. Major
unpaved roads are as follows.

Mong Hsat Township Tachileik Township
To Mine Tone 42 mile | To Main Phyat mile
To Mine Pyin 96 mile | To Maing Yaung 97 mile
To Tachileik 62 mile | To Tar Lay and Kyaing Lat 63 mile
To Mine Khot 38 mile | To Mong Hsat 52 mile

(3) Electrical Supply

There is no public existing electrical supply system in Mong Hsat and Tachileik

Townships except the following small private electrical supply system.

e Myanmar electrical enterprise with 3 generators and Hydro Electric private

company supplyving 330 households in Tachileik Township.

¢ Mai Pan hydropower station in Mong Hsat Township.

1.5 Agriculture Conditions

In accordance with agricultural data collected by MOAI, the present agriculture

conditions at Township are summarized as follows.

(1) Present Land Use

Table 1-5-1 Present Land Use
Item Mong Hsat Tachileik
10° Acre 10° ha % 10° Acre 10° ha %

1. Land Use (Acre)
Reserved Forest - - 19.2 7.8 2
Unclassified Forest 420.0 170.0 34 229.6 92.9 26
Not Sown Area 49.0 19.8 4 49.6 20.1 6
Current Fallow 0.2 0.1 - 2.1 0.8 -
Cultivable Waste 498 .4 201.7 41 0.3 0.1 -
Unclassified Area 255.4 103.4 21 585.7 237. 66

Total 1,223.0 495.0 100 886.5 358.8 100
2. Irrigation Area
Government System 1.4 0.6 15 0.16 0.07 5
Private System 8.4 3.4 85 3.13 1.27 95

Total 9.8 4.0 100 3.29 1.34 100

e Reserved forest area of 7,800 ha is existing in Tachileik Township but no

reserved area in Mong Hsat Township, although a large unclassified forest area

of 92,900 ha and170,000 ha, which is not important forest as compared with the




reserved forest is existing in respective Township. It will not be necessary,
accordingly to pay particular attention to the sﬁbmerged forest area in the Mae
Kok reservoir.

Sown area is limited to be about 20,000 ha at each Township because both
Township areas are formed with high mountain and farm area is scattering with
slender shape along the river and tributaries.

Large cultivable waste area of about 200,000 ha is existing in Mong Hsat
Township, although no such area in Tachileik. Cultivable waste area is mostly
located at mountain foot with steep slope and not suitable for ordinary farm but
for particular tree crops, grass land of livestock or reforestation. This land is
belonging to government and cannot be used by private farmer.

Irrigation area is very small as showing about 4,000 ha in Mong Hsat and 1,300
ha in Tachileik as compared with farm area of 20,000 ha in each Township,

because Township locates at the remote border area and cannot get governmental

support to irrigated agriculture.

(2) Crop Harvested Area and Production

Table 1-5-2 Crop Harvested Area and Production

Mong Hsat Tachileik
Crops Harvested| Yield Product |Harvested| Yield Product
Area (ha) | (Ton/ha) (ton) Area (ha) | (Ton/ha) (ton)

Monsoon Paddy (Wet Season) 11,110 3.14 34,900 8190 3.45 28260
Summer Paddy (Dry Season) 610 3.87 2,360 810 3.58 2900
Maize (Seed) 1,060 2.40 2,540 1120 1.73 1940
Ground Nut 680 2.00 1,400 380 2.09 800
Sesami 120 0.29 30 120 0.26 30
Soybean 500 0.81 400 1020 0.74 750
Pulses 230 0.38 90 50 0.31 20
Chillies 370 2.47 90 230 1.91 440
Garlic 60 2.79 170 250 2.51 630
Potato 190 7.03 1,340 160 7.00 1120
Coffee 60 0.42 30 120 0.46 60
Tea 130 0.86 110 30 0.47 10
Vegetable 540 - - 800

Fruits 2,770 - - 1050

e Paddy consumption in Mong Hsat and Tachileik Township is estimated at 32,000

ton and 25,000 ton respectively, which could be supplied sufficiently by the

production of 37,000 ton and 31,0600 ton respectively.

Paddy consumption in Mong Hsat: 350 kg/capita/year X 90,900 (population)* 32,000 ton

Paddy consumption in Tachileik: 350 kg/capita/year X 71,400 (population)= 25,000 ton

e Filed crops such as maize, ground nut, soybean, pulses, etc. produced in both
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Township will be exported to Chiang Rai market in future.

e  Major producing vegetables are cabbage, cauliflower, tomato, radish, etc, while
major producing fruits are mango, orange, pineapple, litchi, and grape. Those
vegetables and fruits also could be exported to Chiang Mai market in case their

products with high quality are produced.

(3) Livestocks

Table 1-5-3 Number and Production of Livestocks

Mong Hsat Tachileik
Item Number Production Number Production
(No) (ton) (No) (ton)

Cow and Calf 7,090 612 12,630 270
Buffalo 11,470 - 13,100 -
Swine - 3,200 28,350 1,170
Sheep/Goat 730 170 710 14
Chicken 84,500 2,930 713,800 770
Duck 6,000 110 8,000 74

-Vl -
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[A. Ministry of Agriculture and Irrigation of Myanmar]

Minister of Agriculture and Irmigation:
Deputy Minister of Agriculture and Irrigation;

H.E. Maj. General Htay Oo
H.E. U. Myo Myint

Director General, Irrigation Department: U. Khaw San Win
Director General, Department of Agriculture Planning: U. Tin Htut Oo

- Irrigation Department

Deputy Director General: U. Khin Zaw
Advisor: U. Khin Naung Nyunt
Director, Hydrology Branch: U. Zaw Win
Director, Design Branch: U. Ohn Gaing
Director, Geology Branch: U. Myint Thein
Director, Investigation Branch: U. Aung Khin
Deputy Director, Design Branch: U. Hla Baw
Manager, Myanmar Agriculture Service: U. Tin Win
Deputy Director, Department of Agriculture: U. Ky1 Win

B.

Irrigation Department in East Shan and Tachilik Township in Myanmar]

Deputy Director, Eastern Shan, Irrigation Department:

U. Aung Than

District Officer Tachilik Township: U. Saw Win

-Do-

[. Khin Maung Win




IC. Ministry of Natural Resources and Environment of Thai|

Deputy Permanent Secretary:

Inspector General:

Director General, Water Resources Department;
Deputy Director General, - Do - (Policy):
Deputy Director General, - Do - (Engineering):
Chuef of Planning Section, -Do-

ID. Chiang Rai RID Provincial Office in Thai]

Chief of RID Office:
O/M Section in charge of Mae Sai Project:
- Do - :

[E. Local Consultant in Thai

Senior Executive Director, TEAM Consultant:
Executive Director, - Do -

Irrigation Eng, -Do-

President, SEATEC Consultant:

Director, -Do- :

Director, -Do-

Mr. Siripong
Mr. Surachai
Mr. Sanong
Mr. Sompol
Mr. Wirat
Mr. Niwachat

Mr. Supon
Mr. Chomyouth
Mr. Ronachai

Mr. Preawat
Mr. Chawalit
Mr. Suwit
Mr. Preecha
Mr. Surasak
Mr. Sangha
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