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PREFACE

In response to the request of the Government of the Kingdom
of Thailand, the Japanese Government decided to conduct a survey
on the Mae Kuang Irrigated Agriculture Development Project and
entrusted it the Japan International Cooperation Agency (JICA).
The JICA sent to Thailand a team headed by Mr. Shigekatsu Watanabe
from February 15 to March 31, and July 1 fo August 19, 1981,

The team exchanged views with the officials concerned of the
Government of the Project Area. After the team returned to Japan,

further studies were made and the present report has been prepared.

I hope that this report will serve for the development of the
Project and contribute to the promotion of friendly relations between

our two countries.

I wish to express my deep appreciation to the officials concerned
of the Government of Thailand for their close cooperation exiended to

the team.

February, 1982

/ ‘éfo‘ﬂr & 74"/5——-

Keisuke Arita
President

Japan International Cooperation Agency






LETTER OF TRANSMITTAL

Mr. Keisuke Arita

President

Japan International Cooperation Agency (JICA)
Tokyo, Japan

Dear Sir, ~

We are very pleased to submit herewith the final report on
the Feasibility Study for the Mae Kuang Irrigated Agriculture
Development Project in the Kingdom of Thailand.

As for the Project Study, the field surveys had been carried
out from February 15 to March 31 and July 1 to August 19, 1981,
and during stay in the Project site, the survey team had frequently
held many discussion meetings with the Thai authorities concerned
in connection with the project planning and report has been compiled
in Japan with the results of said procedures.

The objectives of the study are to establish a developed plan
on the Mae Kuang Irrigated Agriculture Development Project
(20,000 hectares) which has been promoted by the Government of
Thailand.

We are convinced that the successful agricultural development
in the area, when realized according to the direction indicated in
this report, would greatly contribute to the socio-economic develop-
ment of the country in the future.

We wish to extend our deep gratitude to the Ministry of Agri-
culture and Cooperatives of the Government of Thailand, and the
Ministry of Foreign Affairs, the Ministry of Agriculture, Forestry
and Fisheries of the Government of Japan, and the Japan International
Cooperation Agency (JICA), especially for the Japanese Embassy in
Bangkok, Bangkok Office of JICA, and the advisory group which gave
useful advices to the survey team from time to time so as to smoothen
the study.

February, 1982 Sincerely yours,

At nnntT

Shigekatsu Watanabe

Leader of the Feasibility Study
Team for the Mae Kuang Irrigated
Agriculture Development Project
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Irnigation by Well in Dry Season  February 1981
{Left Highland Area)

Paddy Freld in Dry Season February 1581
(Downstream Area)

Nursery Bed June 1981 { Bzn ko Saliarn, Downstream Area } Ploughing the Paddy Field by Buffalo July 1981

Transplanting of Wet Season Paddy August 1981
(Do1 Saket, Exisung trrigated Area)

PRESENT AGRICULTURE
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The Mae Kuang Weir {March 1981}

Existing Main Canals derted from the Mae Kuzng Weir, March 1981
{from left, Pha Taek Canal, Muang Wah Cznal and Koh Matan Canal}

Diversion to Lateral Canal [Pha Taek Canal}
{July 1981}

Onfarm lerigation (Dry Season)
March 1581

PRESENT IRRIGATION SYSTEM
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San Sci Series: one of the Major Soil Series
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Unit of Measurements

nm : millimeter

cm :  centimeter

m ;. meter

km : kilemeter

sen :  Thai unit of length, 1 sen = 40 m
sq.cm, cm? @ square centimeter
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sec : second

minu 1 minute

hr :  hour

min : minimum

max : maximum

% :  percent

No. :  number

°C i degree Celsius

F : degree Fahrenheit

Cl : chlorine

HP : horse power

ET :  evapotranspiration

N :  nitrogen

P ¢ phosphorus

K :  potassium

HYV : high yield rice variety
0§&M : operation and maintenance
EIRR : economic internal rate of return
B/C :  Dbenefit cost ratio

FY :  fiscal year

KW : kilowatt

M : megawatt
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Kith
GWh
B.E

Conversion Factors

rai
ha
tang
B
Us$

Glossary of Thai Terms

kilowatt hour
gigawatt hour
Buddhist Era 2524 B.E = 1981 A.D

Thai unit of area measurement, raji = 0.16 ha
6.25 rai

volumetric crop measure equivalent to 20 liters
Thai Baht, ¥ = 0.05 US$

Dollar, US$ = 20 Baht

Changwat
Amphoe
Tambon
Muban
Muang

Khao

Mae Nam
luai

Soi canal

Muang Yai

Province

District or title of district town
Sub-district

Village

Capital of Changwat

Mountain or hill

River

Stream

Secondary distribution canal
Main canal
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SUMMARY AND CONCLUSIONS

(The Study and Report)

1 This Report summarizes the feasibility study thus far conducted
on the Mae Kuang Irrigated Agriculture Development Project. In pre-
paring this Report, all alternatives expected were studied and the

one considerced best available was selected.

As a result, it was concluded that the proposed project was
feasibile as it conformed with the nation's development policy,

immediate priority, technical soundness and other project requirements.

(Economic Background)

2, Thailand has achieved a steady economic development since it
started the First Economic and Social Development Plan in 1961 as
expressed by per capita nominal gross domestic products of 3,900 Baht
(US$199) in 1970 and that of 12,060 Baht (US$603) in 1979, tripled

the former.

In the meantime, the gross domestic products in the agricultural
sector is estimated to increase by 4.5 percent in 1981 because paddy
output in the 1980-1981 crop vear is forecasted at 17.5 million tons
which are a large increase by about 1] percent from 15.8 million tons

in the previous year.

{Regional Economy)

3. 'The Northern Region covers an area of 170,000 sq.km, about
one-third of the total national land area encompassing sixteen
provinces like Chiang Mai and Lamphun concerned with Mae Kuang

Irrigated Agriculture Development Project.

-16-



In the Northern Region, the low annual growth rate over the
past sixteen years can be largely attributed to the predominant vole

of agriculture. Even now it accounts for the major share of the

income,

The Project Area extends widely in both Province (Changwat)
Chiang Mai and Province Lamphun. Districts (Amphoes) concerned are
San Sai, Doi Saket, and San Kamphaeng in Province Chiang Mai, and

Muang Lamphun in Province Lamphun.

(The Project Area)

4. The Project Area is situated in the east side of the Province
Chiang Mai with width of about 15 km from east to west, and about

40 km from north to south. The Mae Kuang river forms the western
boundary of the Project Area flowing from north to south, Elevation
in the Area is between EL 290.0 m and 350.0 m, and slope is as gentle
as about 1/300 to 1/600 from north to southwest. The study was con-
ducted over the farm land area of 20,000 ha (20,540 ha at present)
out of total area of 37,270 ha.

The Project Arca can be divided into three areas according to

the land use as follows:

(1} Existing Irrigated Area 7,000 ha
(2) Right Bank Area 2,200 ha

(3) Left Bank ilighland and
Downstream Area 10,800 ha
Total 20,000 ha

(Project Componcnts)

5. The Project aims primarily at the irrigated agriculture develop-
ment of the proposed area. At the same time, the Project involves
incidental components of flood control and hydro-power generation as

below.

-17-



There are flood damages around the low-lying lands in the vicinity
of the Mae Ping-Mae Kuang junction point in the Province Lamphun.
The floods occur due to the overflow of the Mae Kuang and Mae Ping
rivers or ill-drain river systems to the Mae Ping and the Mae Kuang
rivers. The flood control effect by provision of the Mae Kuang reser-
voir has been studied, and it was concluded that an annual average

flood damage would be reduced by 38 percent.

Basically, the hydro-power generation plan will be separately
studied by EGAT. A very preliminary study clarified that an installa-

tion capacity would be 3,690 KW and an annual production 16.3 GWh.

{Agricul ture)

6. It is envisaged in the field survey that more intensified cropp-
ing agriculture practices would become common among farmers in the
Project Area. Intensive agricultural practices can be done only
through agricultural package program. All kinds of agricultural
inputs necessary for carrying out the said intensified agriculture
should be provided to farmers backed up by institutional loan and at
the same time effective agricultural extension services should be
extended to farmers. Systematically constructed irrigation system

1s fundamental basis where intensified agricultural practices are

to be performed.

The underwritten ten cropping patterns are to be proposed:

Rice-Rice, Rice-Groundnut, Rice-Soybean, Rice-Sweetcorn,
Rice-Tobacco, Rice-Garlic, Rice-Vegetables, Soybean-Tobacco,

Soybean-Groundnut and Longan.

(Agricultural Supporting Services)

7. It is entirecly endorsed, in the survey conducted this time, that

the existing multipurposc cooperative system should be more strengthened
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because cooperative is conceivably believed to be the sole channel
through which all kinds of agricultural inputs necessary for intensi-
fied agricultural practices are distributed to farmers in good cooper
ation with extension officers. The most serious problems which must
be overcome are: i) shortage of fund to operate the proper activities,
and ii) absence of marketing information about farm products to be
provided appropriately to farmers, especially cash crops at the time

of sales.

In order to accelerate the activities of cooperatives, a small
rice milling plant attaching a small scale rice bran oil extraction
device developed recently should be taken into consideration. Because
rice milling is usually seasonal, however, new developed small scale
bran oil extraction device can be utilized for soybean and groundnut
as well. In anticipation of the increasing production of paddy, soy-
bean and groundnut in the Project Area, such plant would run through-

out the year and pay with fair profit.

(Pilot Farm)

8. In executing this Project, there will remain several problems to
be solved pertaining to farming. Therefore, Pilot Farm must be founded
prior to the general farming and meaning of irrigation must be under-
stood by farmers. Two plots are chosen as proposed sites of Pilot

Farm.

{Engineering Works)

9. The proposed Mae Kuang reservoir would have a total storage capa-
city of 325 million cubic meters for full exploitation of the Mae
Kuang river water resources. The major engineering works consist of
the three dams (Left Saddle Dam, Main Dam and Right Saddle Dam) with
appurtenant facilities and two routes of new canal systems. Their

major dimensions are as follows:
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Crest Embankment Dam Dam

Elevation Volume Height  Length
() {MCM) (m} (m)
Left Saddle Dam 395.0 2.26 52.0 650
\lain Dam 395.0 5.58 77.0 645
Right Saddle Dam 395.0 1.44 41.0 655
Spillway Q max = 1,452 cu.m/sec, Weir Length L = 150 m
Main Irrigation Canal 87.4 km
Lateral Irrigation Canal 146.6 km
25 m/ha

A small scale hydropower generation plan is incidentally proposed
to be irrigation water release in this Project. A very preliminary
study was conducted and it clarified that an optimum installed capacity
was 3.7 M¥ and an annual energy was 16.3 GWH. Further datails have

becn studied by EGAT upon the request of RID.

fInvestment Cost)

10. The Project cost including price escalation has been estimated
in two conditions of Project construction, on the force account

basis and the contract basis, and their costs are summarized as follows;

Without On-farm With On-farm
Facilities Facilities
Costs (%) Costs (%)
Force Account Basis )
Foreign 1,556 million 42  B1,698 million 42
(US$ 77.8 million) (USS 84.9 million)
Local B2,144 willion 58 PB2,386 million 58
(US$107.2 million) (US$119.3 million)
Total B3,700 million 100 B4,084 million 100
(US$185.0 million) (US$204.2 million)
Contract Basis
Foreign B1,356 million 38 PB1,698 million 38
(US$ 77.8 million (USS 84.9 million)
Local ¥2,532 million 62 B2,774 million 62
(US$126.6 million) (US$138.7 million)
Total B4,088 million 100 B4,472 million 100
(US$204.4 million) (US5223.6 million)

The construction period is six years from 2526 (1983) to 2531
(1988) .
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(Executing Agency)

11. RID, which is responsible for the overall planning, programming
and execution of all major flood control and irrigation projects in
the country, would be the executing agency for the implementation of
the project, with the assistance and cooperation of other Government

agencies concerned.

The project office is already established beside the Mae Kuang
dam construction site and is adequately staffed for efficient projcct

implementation under the control of the Project Enginecer.

(Project Benefit)

12. According to the economic justification of the Project, the
investment is justifiable in terms of the net value added to the
national and regional economy, the benefits to farm families and

other socio-economic benefits.

The economic costs of the Project are estimated at B2,521
million at 1980 price which includes the total investment cost except
for allowance for land acquisition, taxes and duties and price escala-

tion. Operation and maintenance costs are also included.

The major direct benefits to evolve from the Project will be
substantial increase in agricultural production and the resulting
increase in income and employment opportunities for some 14,300 farm
families. Apart from the agricultural benefits, benefits derived
from flood control, power generation, etc. are considered as direct

benefits.
The agricultural benefits are one of the major direct benefits

derived from the Project. The Project, when fully developed, generate

agricultural incremental net benefits of B610.5 million per year.
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(EIRR and Financial Analysis)

13. On the basis of quantificd economic benefits and economic costs,
the economic internal rate of return (EIRR} of the Project is estimated
at 17.7 percent. Also the results of sensitivity tests show that the

Project is feasible.

The financial analysis of the Project is made from the farmers'
viewpoint. A typical farm budget is studied, and as a result, the
capacity to pay is worked out at B20,510 per farm family per year
on an average when fully developed. From the capacity to pay, the
farmer must pay the annual O § M cost, and repay the on-farm develop-
ment costs, According to the calculation, the 0 § M cost and the
repayment cost are worked out at B1,435 and B5,368 respectively.
Therefore, each farmer could reserve about B13,700 of money as net

profit even after payment O § M cost and development cost.
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RECOMMENDATION

{Dam and Canal)

1. Prior to commencement of the final design, following investiga-
tions with sufficient detail and accuracy for the final design should

be completed.

a) Topographical Survey (Canal, Main Dam, Right Saddle Dam
and Spillway)

b) Geological Investigation (Canal, Main Dam, Right Saddle Dam
and Spillway)

c) Material Investigation

Further detailed descriptions on the above items are given in

Appendix € and Appendix H.

2. The Left Saddle Dam works, currently under construction, can
proceed with the works taking into account the discussions made
during the Survey and points mentioned in this Report in respect

with dimensions and construction method,

3. The diameter of the conduit pipe is designed to be big enough
anticipating the participation of hydropower gencration. I[lowever,

the size of outlet from the control house is not yet finalized because
it will be subject to the hydropower generation plan. It is recom-

mended to coordinate with the agencies concerned.

fAgriculture)

4. 1In anticipation of acceleration of intensified agricultural
operation, some form of organization through which necessary agri-
cultural inputs would be channeled to farmers level under agricultural
package program in cooperation with extension offices. Cooperatives
strengthened with more operational fund and reforms with better

trained staffs are recommended as major channel for such purpose.
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5. Farmers sceh always accurate idea of marketing price of their
own farm products. Market information services to farmers cannot be
by-passed at any rate away from the activitics of cooperatives.
Recommendation is to be made for cooperative to take quick step in

response with farmers' requircment.

6. Small scale rice milling plant attached with newly developed
small scale bran oil extraction device which can be used as extractor
for soybean and groundnut as well is also recommended 1n taking into

consideration better activities of cooperatives.

{Overall Basin Development Plan)

7. The Project Arca is located in the eastern edge of the Chiang

Mai Plain and is proposed to be developed by the water resources of
the Mae Kuang river. Meantime, the Mae Kuang river is a tributary

of the Mae Ping river system. Therefore, it is recommended to review
the overall Chiang Mai Plain development plan including the Mae

Kuang Project from viewpoint of effective water use of the Mae Ping
river. In particular, it is also recommended to clarify the relation-
ship with the Kud Multipurpose Project and the Mae Kuang Project con-

cerning the deducted area.

(On-farm Development)

8. For the quick yielding of the agricultural production in the
Irrigated Agricultural Development Project, it is prerequisite to
provide physical infrastructures, the so-called on-farm facilities such
as farm roads, on-farm ditches for irrigation and drainage, etc., so
that, it is recommended to construct such on-farm facilities soonest
possible, together with the construction of major facilities of the
project, although the study on on~farm development has not been
involved in the scope of works for the project. As regarding on-farm
development, only project costs in the manner of extensive development
have been taken into accounts for the cconomic evaluation of the pro-

ject in this study.
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CHAPTER I INTRODUCTION

1.1 Background of the Survey

Agriculture holds the most important position in the economy of
Thailand, accounting for 27 percent of the gross domestic product,
78 percent of employment population and 57 percent of export. Pro-
cessing and marketing of the agricultural products play an important
role in manufacture and commercial sectors. Hence, agricultural

movement has large influence to the other industries.

In addition to such an vital role of agriculture in the national
economy, an increase in agricultural production is required from the
viewpoint of enhancement of living standard in the rural areas and
correction of income disparity between the urban and the rural in-
habitants. Since, however, an expansion of farm land comes to limit,
it is said to be a pressing need to establish and implement irrigated

agriculture plans which improve the land productivity.

Under these circumstances, the Mae Kvang Irrigated Agriculture
Development Plan has been implemented on the force account basis of
the Government of Thailand since 1976. Upon the request from the
Government of Thailand for reviewing technical matters on dam con-
struction and formulating an overall agricultural development plan,

the Government of Japan responded by dispatching the survey team in
July, 1980.

1.2, Objectives of the Survey
The objectives of the survey were as follows:

1) to formulate an irrigated agriculture development project
and verify the feasibility of the Project, covering the
gross area of 37,270 ha inclusive of the expected net irri-
gable area of 20,000 ha.
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ii) to determine the optimum reservoir plan in view of multi-

purpose uses of the water, and

iii} to undertake on-the-job training of the Government official.

in the course of the survey.

1.3 History of the Survey

The history of the survey is as follows:

a) Preliminary Survey (3rd Dec. - 20th Dec. 1980}

Upon the request of the Government of Thailand, the Government
of Japan dispatched a seven-member Preliminary Survey Team to Thailung
for 18 days from 3rd December to 20th December 1980. The Survey Team
discussed with the Thai Authorities concerned the basic guidelincs

for a future survey and conducted relevant data collection.

b) First Stage Survey (15th Feb. - 31st Mar, 1981)

The Government of Japan sent a nine-member First Survey Team
to Thailand for 45 days, from 15th February to 31st March, 1581.
The Survey Team concentrated its effort to study on the engineering
aspects of the Project. The First Stage covered the dry season

SUTVEY .

¢} Second Stage Survey (lst June - 19th Aug. 1981)

A thirteen-member Second Stage Survey Team was sent to Thailand
for 80 days from 1lst Jume to 19th August 1981. The main tasks of the

Second Stage Survey may be summarized as follows:
1) to make a supplementary data collection
ii) to conduct the site investigations
i11i) to identify the irrigablie area
iv) to formulate the development project, and

v) to prepare interim report
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Tabulated hereinafter are the Supervisory Group, Team Members

and Counterparts Personnel assigned to the Project.

§EEE£gisory Group Assigned to the Project

1. Chief Advisor Birector,
(Mr. Katsuhiro KAKIUCHI) Construction Department,
Hokuriku Regional Administration Office,
. Mintstry of Agriculture, Forestry §
Fisheries (MAFF)

2. Advisor [Agronomy) birector,
(Mr. Kunikiho OHNQ) Resources Division,
Planning Department,
Kanto Regional Administration Office,

MAFF
3. Advisor (Agro-economy) Deputy Birector,
(Mr. Jiro IWASA) Regional Planning Division,

Planning Department,
Kanto Regional Administration Office,

MAFF
4. Advisor {(Dam § Structure) Deputy Director,
{(Mr. Hiroshi MIYAMOTO) Project Planning Division,

Agricultural Structure Improvement
Bureau, MAFF

5. Advisor {Irrigation § Senior Officer of Agricultural
Drainage) Civil Engineering,
(Mr, Masashi MORITA) Design Division,

Construction Department,
Kinki Repional Administration Office,
MAFF

6. Advisor (River Improvement] Director,
(Mr. Shoshi YOXKOZUKA) Planning Division,
Planning Department,
Kanto Regional Administration Office,
Ministry of Construction

7. Advisor (Economic Deputy Manager, 2nd Technical
Evaluation) Appraisal Div. Economic Research and
(Mr. Toru SHIBUICHI) Technical Appraisal Department,

The Qverseas Economic Cooperation
Fund (OECF)

Team Member Assipned to the Project

1. Team Leader 15 February - 28 February
(Mr. Shigekatsu WATANABE) 19 March - 31 March
1 June - 15 June
5 August - 19 August
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[£S]

10.

1I.

14.

Water Resources § Flood Contrel 15 February - 31 March

(Mr. Koki MITSUNOBU)

. Irrigation § Drainage
(Mr. Seiji TAKEUCHT)

. Hydrology § Meteorology
(Mr. Yasuo MATSUBARA)

. Geology (A)
(Mr. Ryoichi KAWASAKI)

. Geology (B)
(Mr. Akira YAMAZAKI)

. S0il Mechanics
(Mr. Junichi IZUMI)

. Dam
{Mr. Tadao INABA)

. Hydraulic Structure (A)
(Mr. Kazuo KITANI)

Hydraulic Structure (B)
(Mr. Akira TAKUBQ)

Soil

(Dr. Shigeru MISONO})

. Agronomy
{Mr. Katsura KARIYA}

. Extension § Agri-institution
(Mr. Yoshihiko HASEGAWA)

Agro-economy

(Mr. Gakuji KIMURA)

1 June - 19 August
15 February - 31 March

1 June - 19 August
18 February - 31 March

1 June - 25 July
18 February - 31 March

1 June - 25 July

1 June - 10 July

18 February - 19 March
1 June - 25 July

15 February - 31 March
1 June - 19 August

18 February - 31 March

14 June - 9 Aupust
1 June - 10 July
1 June - 9 August
15 July - 19 August
25 June - 19 August

Counterpart Personnel Assigned to the Project

1.

Mr. Shaivonta Maneekul

. Mr. Ruongrit Ammawat

. Miss Supha Sing-Intara

. Mr. Osot Charnvej

Project Engineer,
Mae Kuang Dam Project, RID

Chief Engineer, Dam Branch
Sub-Division, Design Division, RID

Chief, Economic Branch,
Project Planning Division, RJD

Chief, Irripated Agriculture Section,
0 & M Division, RID



5, Mr.
6. Dr.
7. Mr.
8. Mr.
9. Mr.
10, Mr.
11. Mr.
12. Mr.
13. Mr.

Teerapan Panumong

Suphon Chirapuntu

Amnugy Somsin

Wim Suwannawongse

Preecha Burapakusolsri

Somchart Wonarawanant

Vikrom Pasit

Kanosak Thasma

Supat Chaiweongrote

Irrigation Engineer,
Mae Kuang Dam Project, RID

Soil Engineer,
Soil and Geology Division, RID

Hydrologist,
Hydrology Division, RID

Dam Engincer,
Mae Kuang Dam Project, RID

Soil Engieer,
Mae Kuang Project, RID

Canal Engineer, Design lrrigation No.l,
Design Division, RID

Engineer,
Mae Kuang Dam Project, RID

Dam Design Engineer,
Dam Design Section,
Design Division, RID

Geologist,
Soil and Geology Division, RID
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CHAPTER II  ECONOMIC AND SECTORAL BACKGROUND

2.1 National Economy

Thailand has achieved a steady economic development since it
started the First Economic and Social Development Plan in 1961, as
expressed by nominal Gross Domestic Product (GDP) per capita of
3,900 Baht (US$199) in 1970 and that of 12,060 Baht (US$603) in 1979,

that is, the triple of the former.

According to the latest informationl/, the growth of the gross
domestic product in real terms is estimated to range from 7.1 percent
to a little over eight percent. Nevertheless, in 1981, the country
must encounter a number of economic problems, of which the most
critical matters are a rapid rise of the living cost as estimated at
16 - 18 percent, and a trade deficit recorded by 60,000 - 70,000
million Baht (US$3,000 - 3,500 million}. Although the estimated
inflation rate is likely to be slightly lower in this year than 19.7
percent in the last year, in fiscal 1981 the current account deficit
is estimated to be considerably larger than 58,590 million Baht
(US$2,498 million) in 1980 as said above.

In the meantime, GDP in the agricultural sector is estimated in
increase by 4.2 - 4.7 percent in 1981, compared with the growth rate
estimated at about 3.5 percent by the NESDB last year. Fortunately,
paddy output in the 1980/81 crop year is forecast at 17.5 million
tons which are a large increase by about 11 percent over 15.8 million
tons in the prior crop year. Other crops such as cassava roots,
sugarcane and rubber were also lush because these had been planted
@ little before the heavy rain began. On the contrary, production

of maize and kenaf dropped slipghtly due to a substantial decrease in

planting areas.

1/ "1981 Mid Year Economic Review", Bangkok Post, 1981
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2.2 Regional Economy

The Northern region covers an area of 170,000 sq.km or about
one-third of the total national land area, encompassing siateen pro-
vinces (Changwats) including Chiang Mai and Lamphun concerned with

the Mae Kuang Irrigated Agricultural Development Project Area.

According to the reportl/, the annual Gross Regional Product
(GRP) growth rate for the Northern region over the period of 1960 -
1978 was 5.7 percent while the GDP growth rate for the whole economy

was 7.1 percent as shown in Table 2-1.

The per capita income greatly differs by regions in Thailand.
Although for the Northern region it increased from approximately
1,500 Baht (US5753) in 1960 to 8,780 Baht (US$439) in 1979, this is
equivalent to about 73 percent of the national average or to only

29 percent of the 30,160 Baht (US$1,508) in the metropolitan zone.

In the Northern region, the lower annual growth rate over the
past 16 years can be largely attributed to the predominant role of
agriculture. Even now it accounts for the major share of the income.
As seen in Table 2-2, the shares of agriculture in GRP of the Norther
region and in the GDP of the whole economy are 45.5 percent and 26.1
percent respectively, in 1976. On the other hand, the share of
manufacturing in GRP of the Northern region is 50 percent less than

that of the whole cconomy.

The Project Area extends widely in both Province Chiang Mal and
Province Lamphun. Districts (Amphoes) concerned are San Sai, Doi
Saket and San Kamphaeng in Province Chiang Mai, and Muang Lumpun in
Province Lamphun. The Project Area consists in 33 sub-districts
(Tambons), of which 28 belong to Province Chiang Mai and only five

belong to Province Lamphun (see Figure K 2-1, Appendix K-2).

1/ "Basic Research for Formulating a Micropolitan Model"
- a Northern Study -
Prepared by Chiang Mai University, 1980
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Province Chiang Mai and Province Lamphun are morec agriculturally-
pased than the whole economy in structure. MHowever, both provinces,
especially Province Chiang Mai, are industrially-based to a great

extent as compared with the average of the Northern region.

Detailed data relating to national economy and regional economy

mentioned above are shown in Appendix K-1.

Table 2-1 Gross Regional and Gross Domestic Products:
Northern Region, 1960 - 1978

{In 1962 constant prices)
(Unit: Billion Baht)

Annual Percentage

Year GRP GDP GRP GDP
(M.B) (M.B) (%) (%)
1960 8.8 56.1 - -
1961 9.1 59.0 2.8 5.3
1962 9.9 63.8 9.5 8.4
1963 10.6 69.1 6.6 8.4
1964 11.4 73.7 7.0 6.4
1965 11.9 79.5 4.0 7.9
1966 13.7 89.2 14.9 12.2
1967 14.8 94.1 8.0 15.5
1968 16.0  102.6 8.9 9.0
1969 6.9 112.4 5.8 9.6
1970 18.2  119.9 7.4 6.5
1971 18.6  129.6 2.5 8.1
1972 17.9  135.2 -4.1 4.3
1973 20.1 149.1 2.3 10.3
1974 21.3  156.0 6.0 4.6
1975 21.8  16d.6 2.4 5.5
1976 23.1 174.9 5.8 6.3

Average growth rate (GRP) for the Northern region..5.7%
Average growth rate (GDP) for the whole cconomy ...7.1%
Source: NESDB



Table 2-2 Structure of the Whole Economy and
the NoTthiern Region Economy, 1976

(1962 constant prices)

(Unit: Billtion Baht)

Whole Econonmy Northern Region
Sector GDP % GRP k2
Agricul ture 46.1‘ 26.36 10.51 45.46
Mining and quarrying 1.8 1.03 0.28 1.22
Manufacturing 35.6 20.34 2.20 .52
Construction 7.0 4.00 1.06 4 .58
Electricity and water supply 5.7 3.26 1.03 4.46
Transp?rtaFion and 11.8 6.75 1.41 6.10
communication
Trade 28.8 16.47 3.39 14.67
Banking, insurance and 8.9 5.08 0.37 1.61
real estate
Ownership of dwellings 2.9 1.66 0.21 G.10
Public administration and 7.5 4.27 0.95 4.11
defence
Other Services 18.9 10.80 1.61 6.69
174.9 100 25.12 100

Source: NESDB
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CHAPTER ITI  THE PROJECT AREA

3.1 Location and General Features

3.1.1 Geographic Location and Road System

The Mae Kuang Irrigated Agriculture Development Project Area
extending about 15 km long from west to east and about 40 km long
from north to south covers the easternmost of the Chiang Mai valley,
North Thailand. The Project Area is located some 15 km east of
Chiang Mai, the seat of the Chiang Mai Provincial Government Office.
Administratively, the Project Area belongs to the two provinces

(Changwat) of Chiang Mai and Lamphun.

Chiang Mai is accessible from Bangkok, the capital of Thailand,
by land, by rail, and by air. From Chiang Mai to the Project Area
a paved provincial road connecting Doi Saket and San Kamphaeng is
available both in the wet and dry seasons. The existing road system
in the Project Area is not sufficient in its density. Furthermore,
transportation by vehicle suffers from inconvenience, specially
during the wet season, resulting in difficulty in transporting agri-

cultural inputs and outputs and in inter-village communication.

3.1.2 Population and Living Conditions
4} Population

Before 1972 the national population growth rate was greater
than three percent per year. During the same period, the population
in Provinces Chiang Mai and Lamphun grew slowly as compared with the
national average. Recently, the population of these two provinces,
however, is steadily increasing, and in the near future the population
is expected to increase at a faster rate than in the past 15 years

mainly due to the anticipated immigration from the adjacent rural
areas.
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Based on the data obtained from the field survey, the populatioy
in the Project Area is estimated at about 167,150. The population by
districts is 29,978 for San Sai, 20,574 for Doi Saket, 63,414 for
San Kamphaeng and 53,184 for Muang Lamphun. Population density in
urban areas, especially San Kamphaeng and Muang Lamphun, is high

comparatively with those in other areas.

b) Living Conditions

In general, a great part of farmers belongs to the lower income
group, whereas traders and government employees belong to the higher
income group. The average household income is estimated at about
12,000 Baht per annum. The income is divided into two components of
farm income and non-farm income. In the urban area and its vicinity,
the ratio of the non-farm income in total is more than 50 percent.
Even in the rural area, the ratio is relatively high against expecta-
tion. This seems to be due mainly to the fact that most part of farm

products are consumed by themselves and not encashed.

In general people in the Project Area lead a medium level iife
in the local conditions. The reason is probably that this area i%
Yocated in the vicinity of Chiang Mai city and Muang Lamphun city
which are part of the major administrative and commercial centers in

the Northern region.

Detailed data relating to population and living conditions

mentioned above are shown in Appendix K-2.

3.2 Physical Conditions

3.2.1 Topography and Rivers
a} Topography

The Project Area is located in the easternmost of the Chiang
Mai valley as mentioned already. The Mac Knang river flows across
the eastern Chiang Mai valley from north to south along the western

boundary of the Project Area, and separates the Project Area from
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the other part of the Chiang Mai valley. laving an elevation of
290.0 m to 350.0 m, the Project Area is a flat land as a whole with
a gentle slope of 1/300 to 1/600 from north-east to south-west.

In the aspects of topography and land use, the Project Area is
sub-divided into i) an existing irrigated area, ii) a rainfed paddy
area on the right bank, and iii) a highland and downstream rainfed

paddy area on the left bank (see Figure 3-1}.

b) Rivers

The Mae Kuang river is the main water resources in the Project
Area. It is one of the main tributaries of the Mae Ping river flowing

from the mountainous region where the border of Burma rums.

As shown in Figure 3-2, the Mae Kuang river originating in the
mountainous side northeast of the Project Area enters into the flat
area after passing the Mae Kuang diversion weir (Pha-Taek Weir) and
flows along the western boundary of the Project Area. After running
through the flat area, the river empties itself into the Mae Ping
river at the downstream of Lamphun. The Mae Kuang river joins its
tributaries such as Mae On, Mae Thi, Mae Yak, Mae San and Mae Tha

rivers in order from the upstream before joining the Mae Ping river.

The Mae Kuang river has a drainage area of 1,871 sq.km excluding

the area of the Mae Tha, at the junction.

5.2.2 Meteorology and Hydrology
a) Climate

The climate of Thailand is tropical, although cold air surges
from the north occasionally during the winter. Temperatures remain
above freezing point except those appearing on high peaks where frost
may occur. Rainfall amounts vary greatly from place to place and
from season to season. The Upper Ping River Basin is located in the

area of less amount of rainfall.
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FIGURE 3-I TOPOGRAPHY OF THE PROJECT AREA




FIGURE 3-2 RIVER BASIN MAP
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The climatic seasons arc based on two major wind systems, the
northeast and southwest monsoons. The northeast monsoon season ex-
tends from November to mid-March and the southwest monsoon season
extends from mid-May to September. Betwecen the major monsoons are

transitional periods.

On the other hand, climate of Thailand is separated into two
seasons, dry and wet seasons, by the characteristic of rainfall dis-
tribution. The dry season is generally defined from November to
April, and the wet season is May to October. All most of the amount

of rainfall is concentrated in the wet season.

Typhoons occasionally approach the Basin from the east, but
before reaching the Basin they cross the mountains of Laos and

Cambodia, where much of their energy is dissipated.

(1) Meteorological Observatories

Meteorclogical observatories in the region are operated mainly
by Meteorological Department (MD)} and Royal Irrigation Department
(RID). Synoptic meteorological station is operated by MD only at
Chiang Mai. At other stations, only rainfall or temperature, evapo-
ration and wind are observed appropriately. Table 3-1 and Figure 3-3
show the meteorological observatories and their locations in the
region. The longest-term observation record is available at Chiang
Mai where the rainfall observation started in 1906. Table 3-2 shows
the representative features of the climate in the vicinity of the

Project.

(2} Evapotranspiration

Bvapotranspiration was estimated theoretically with the obtained
data shown in Table 3-2. Two kinds of cevapotranspirations were
estimated, one is refercnce crop potential evapotranspiration {ETPc)
and the other is potential evapotranspiration (ETP). Reference crop
potential evapotranspiration was estimated by Modified Penman Method.

and it is used for estimating the consumptive use of crops. Potentiul



evapctranspiration was estimated by Original Penman Method, and it
1s about 80 percent of refercnce crop potential evapotranspiration

as shown below. Potential evapotranspiration is adopted as lake

evaporation.

Potential Evapotranspiration

{Unit: mm/month)

Annual
Jan. Feb. Mar. Apr. May Jun, Jul, Aug. Sep. Gct. Nov. Dec. Total

ETPc 105 134 158 168 171 138 136 119 121 125 110 9% 1,580
ETP 72 90 129 146 138 110 103 95 899 100 82 69 1,233

Note: [LTPc: Reference Crop PotentialEvapotranspiration

ETP:  Potential Evapotranspiration

b} Hydrology

This section is dealing with rainfall and river discharge as the

water resources and floods.

(1} Rainfall

The rainfalls around the Project Area are observed at 16 stations
which are listed in Table 3-3. Field inspection has found out that

the several stations are not well-maintained at present.

Annual Rainfall

The annual mean rainfall in the Mae Kuang River Basin varies from
1,000 mm at the center of the Project Area to 1,500 mm at the hilly
region located in the northeast of the Project Area. For estimating
the annual rainfall in the Project Area, following four stations are

selected as the representative stations.
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Representative Stations

Average Area
Representative Station Code Rainfall Weight
(mn)

A. Doi Saket 07052 1,238 0.3250
A. San Kamphaeng 07032 976 (0.4983
A. Muang Lamphun 17012 1,039 0.1667
A. Mae Tha 17042 1,163 0.0100
Weighted area rainfall 1,073 mm

The annual rainfall in the Project Area is estimated at 1,073

mm in average by Thiessen lMethod.

Monthly Rainfall

Monthly distribution of the annual rainfall is as shown in the
following table. Almost 90 percent of the annual rainfall is con-

centrated in the wet season from May to October.

Monthly Mean Rainfall in the Project Area

(Unit: mm)

Apr. May Jun. Jul. Aug. Sep. Qct. Nov. Dec. Jan.
42.5 126.5 124.4 140.1 235.6 227.0 107.3 28.3 12.8 8.9

Feb. Mar. Annual
6.0 13.8 1,073.2
Note: Average of 1952 - 1979

The estimated monthly rainfalls from 1952 to 1979 are listed in
Table 3-4. The observed monthly rainfall records at various stations

are shown in Appendix A.

Daily Rainfail

The annual maximum daily rainfall occurs generaily in the period
from July to October and frequently in August and September, but oc-

casionally in May.
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The probable annual maximum daily rainfalls at Chiang Mai, Ioi

Saket and San Kamphacng were estimated as shown below:

Probable Annual Maximum Daily Rainfall

(Unit: mm)

Return Chiang Mai Doi Saket San Kamphaeng
period l-day 2-day 3-day 1-day 2-day 3-day 1-day 2-day 3-day
2-year 72 9 112 89 109 125 180 100 113
5-year 98 127 146 108 134 152 102 125 137

10-year 116 148 168 119 150 169 115 140 149
20-year 134 168 190 128 163 184 126 153 160
30-year 145 179 203 132 171 192 131 159 165
50-year 159 1% 219 138 180 203 138 169 172
100-year 176 214 241 145 192 216 147 180 184

Note: Data period: 1952 - 1979

Record of annual maximum daily rainfall and its probability at

various stations arc described in Appendix A.

llourly Rainfall

The data of hourly rainfall are available at only four stations
which are Chiang Mai, RID Office, P.25 gaging station and P.36 gaging

station.

The maximum hourly intensity is available only at Chiang Mai,
and the hourly distribution of recorded maximum 24 hours rainfall is
available at other three stations. Following table shows the rain-

fall intensities at said four stations.

Rainfall Intensities

{(Unit: mm)

Time Duration (hrs)

Station 72 1 2z 3 6 1z =

Chiang Mai $5.5  72.5 110.5 143.5 160.4 166.5 169.4%/

RID Office - 73.0 78.0 80.2 81.8 88.8 142.82/

P.25 Gaging Stat. - 39.6  62.7 83.3 124.8 154.8 160.5%/

P.36 Gaging Stat. - 76.0 81.7 85.1 85.5 89.6 89.72/
Note: 1/ ECI Report 2/ Hydrology Division, RID
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According to the above data, the following equation will be

adopted for estimating hourly rainfall in the Project Area.
R, = 0.4014 t94287 Roy cviiiiiiann (3.1)

Rt: t hours rainfall (mm)
Ray: 24 hours rainfall (mm)

t: time duration (hours)

(2) Stream Flows

The stream flows in the Basin were measured at the river gaging
stations, of which locations are marked in Figure 3-3. The observed
records are compiled on the water year basis from April to March in

Thailand.

Annual Run-off

The average annual rTun-offs at various gaging stations are shown
in Table 3-5. The average annual run-off from the Upper Ping River
Basin for the period from 1952 to 1975 was estimated to be 6,403 MCM
at P-12 and the specific yield to be 0.24 MCM/sq.km. Meantime, the
average annual run-off from the Mac Kuang river was estimated to be
252 MCM at P-34 for the period from 1952 to 1979 and the specific
yield to be 0.45 MCM/sq.km which almost double the value at P-12.
The specific yield at P-5 in the Mae Kuang river is 0.48 MCM/sq.km,
higher than the yield at P-34. The run-off at P-5 must be considered
inclusive of the inflow due to over-topping from the Mae Ping river

in the period of high flood.

Monthly Run-off

The monthly mean run-offs at key stations for the Project are
shown in the below table. Monthly distribution of run-off is alsc

presented in percentage.

It is clearly found that the monthly peak run-off is concentrated

in the period from August to October. In the case of the Mae Kuang
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river, almost 60 percent of the annual run-off is concentrated in

thts period and only 24 percent in the dry scason.

Monthly Mean Run-off

(Unit: MCM)
Apr. May Jun. Jul . Aug. Sep. Oct. Nov.
p-1 38.54 79.35 115.56 162.57 343.86 455.85 319.93 182.02
p-5 6.34 19.62 206.74 51.39 179.71 259.56 148.78 75.90
p-13 16.59 28.71 39.65 54.18 -117.24 144.38 114.38 65.25
p-34 3.89 9.29 153.02 20.70 54.40 58.83 34.52 20.36

Annual
Dec. Jan. Feb. Mar. Total

133.56  84.83 52.29 43.07 2,011.43
20.54 8.66 5.31 4.77 807.30
42.94 32,10 22,59 18.60 696.61
13.72  10.28 7.58 5.71 252.30

Monthly Percentage of Run-off

(Unit: %)

Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb., Mar.
P-1 1.9 3.9 5.8 8.1 17.1 2Z2.7 15.9 9.1 6.6 4.2 2.6 2.1
P-5 0.8 2.4 3.3 6.4 22,3 32.1 18.4 9.4 2.5 1.1 0.7 0.6
P-13 2.4 4.1 5.7 7.8 16.8 20.7 16.4 9.4 6.2 4.6 3.2 2.7

P-34 1.5 3.7 5.2 8.2 21.6¢ 23.3 13.7 8.1 5.4 4.1 3.0 2.3

Appendix A shows the observed records, estimated run-off and

estimation process at above stations.

{3) Reservoir Inflow

Annual inflow to the Mae Kuang dam was estimated at 254 MCM on

an average as shown below;

Monthly Mean Inflow to the Mae Kuang Dam
(Unit: MCM)

Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan.
5.91 9.34 13.09 20.80 54.69 59.14 34.70 20.47 13.79 10.33

Annual
Feb. Mar. Total

7.02 5.74 253.62
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The reservoir inflow was estimated based on P-34 run-off (Table
A 6-5, Appendix A) with drainage area ratio on the monthly basis.

The estimated reservoir inflow is given in Table 3-6.

(4} Floods

This section discusses the floods of the Mae Kuang river at
proposed damsite. The floods in the basin are studied in paragraph
3.5. Moreover, the flood records and the flood situation around the

Project Area during the flood at P-5 are presented in Appendix A.

Flood Records

The annual maximum fioods at P-30 and P-34 of the Mae Kuang

river for 13 years from 1967 tg 1979 are as follows;

Annual Maximum Floods

P-30 P-34
(D.A. = 466 sq.km) (D.A. = 566 sq.km)
instantaneous One Day Instantaneous One day
Discharge Discharge Discharge Discharge
Year (cu.m/sec) Date (cu.m/sec) Date (cu.m/sec) Date (cu.m/sec) Date
1968 55 15/Aug. 55  15/Aug.
1969 88 22/Aug. 47  22/Aug.

1970 212 24/Aug. 125 25/Aug.
1971 149 14/Jul. 106 14/Jul.
1972 188  25/Aug. 108  25/Aug.
1973 425  24/Aug. 205 24/Aug.
1974 (118}  12/Sep. (75) 18/Aug. 229 12/Sep. 96  12/Sep.
1975 (216) 25/Aug. (87) 25/Aug. 347  25/Aug. 219 22/Sep
1976 (48) 28/Sep. (32) 28/Sep. 85  28/Sep. 49  28/Sep
1977 (69} 22/Sep. (40) 22/Sep. 157 7/Sep. 100 22/Sep.
1978 - - - - 347 3/Jul. 242 3/Jul
1976 {52) 3/0ct. (27) 5/0ct. 52 3/0ct. 43 3/0ct.

Note: ( ): Actual discharges are to be more than values
quoted herein due to adoption of improper rating curve

resulting from the river erosion during the flood in 19753.
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The flood occurs frequently in the period from July to September
and causes the damages to the arca along the Mae Kuang river. The
maximum flood was recorded on 25th August, 1973, and its Instanta-

neous peah discharge was 425 cu.m/sec at P-30.

Methods and Data for FFlood Analysis

Floods have been analyzed by adopting the tank model and unit
hydrograph methods, and following five Floods have been selected in

order from the maximunm,

Selected Floods for Analysis

Peak Rainfall (07341

Flood Discharge  Mae Kuang) Time Observed Record §

order Date P.30 P.34 Hourly Daily Lag Hydrograph

T (cms) (cms) (hours) See Appendix A,

st 24/Aug. 425 (516) 0 o 7  Table AlQ-2, Fig.A9-2
1973

nd 25/Aug. 216 347 X o] X Table AlG-4, Fig.A9-4
1975

3rd 3/Jul, 208 347 A o] X Table AlG-5, Fig.A9-5
1978

4th  24/Aug. 212 (258) 0 0 13 Table AlO-1, Fip.A9-1
1970

5th 12/Sep. 118 229 X 0 x  Table A10-3, Fig.A9-3
1974

Note: 1/ o: data are available
data are available partly
x: data are not available
2/( ). estimated by areca ratio

AP.34 _ 560 sq.km _
AP.30 = 466 sg.km 1.215

Only two floods in 1970 and 1973 present complete the data of
discharge and rainfall rccords out of five floods. Finally, the flood
in 1973 has been selected for analysis due to considerably low rTun-off
coefficient at the flood in 1970, The other four floods than in 1973

have been used only for analysis of the run-off coefficient.
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Unit time (t) of three hours has been adopted for this study
considering a time lag of seven hours in the flood in 1973. The
time lag of the flood is almost same at P-30 and P-34 as seen in
hydrographs shown in Figure A9-1 - A9-5, Appendix A. Therefore,
time lag at damsite will be seven hours same as time lag at P-30,
Discharge at damsite is also estimated from the discharge at P-30
by area ratio. Flood hydrograph at damsite based on 1973 flood is

shown in Figure A8, Appendix A.

Effective Rainfall

The effective rainfall was analyzed using the data of five
floods. (see Table A9, Appendix A) The loss of rainfall are plotted

in the figure below.

RAINFALL LOSS

300
A AUGUST 1970
e AUGUST 1973
x SEPTEMBER 1974
2 200 o AUGUST 1975
% gt&n
S ¥ o
o 10
3 % -
a4 L
""r;;:£-3.0175R1'€67
o
0 100 200 300

R : RAINFALL (mm)

The rainfall loss varies with the amount of rainfall. There-
fore, the following equation shall be adopted for estimation of
rainfall loss;

RL = R-0.0175 R!'-887 s (3.2)
RL: Loss of rainfall (RL £ 80 mm) (mm)

R: Cumulative rainfall {mm)
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painfall for Flood Estimation

For cstimation of flood, the rainfall at the Mae Faek Tail
Regulator has been selected, where its probable value is maximum value
among three stations at A. Doi Saket (07052}, Mae Kuang Weir (07341}
and the tail regulator of Mae Faek Project (07460). Probable maximum

precipitation {PMP} refers to the value in the report of ECI.

Rainfalls for Flood Estimation

Return Period 1-day 2~day 3-day

(mm) (mm) (mm)

1/2 years 83 115 135
1/5 years 121 155 181
1/10 years 149 179 207
1/20 years 179 201 231
1/50 years 221 227 259
1/100 years 255 267 280
PMP 350 426 481

Note: The hourly distribution and effective rainfall
of the above data are shown in Tahle All,

Appendix A.

The following table shows the probable daily rainfalls exceeding
the probability of once in 100 years at the tail regulator of Mae

Faek Project based on the annual maximum daily rainfall records shown
in Table A 5-11, Appendix A;

Probable Daily Rainfall exceeding 1/100 years

Return Periad 1-Day Rainfall

1/200 yeras 291 mm/day
1/500 years 342 mm/day
1/600 years 354 mm/day
1/1,000 years 385 mm/day
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The probable maximum precipitation of the daily rainfall of 350
corresponds to the probability of once in 600 years as well as to the
amount increased by 20 percent of the probable value of 291 mm of
once in 200 years. The former, once in 600 years, corresponds to
the probability of once in 500 years which was recommended in the
Reportl/ of RID and the latter fact corresponds to the definition

of the criteria for the fill dams in Japan.

Flood Estimation

The floods at damsite were estimated with following threc methods,

Preobability analysis (12 records at P-30 and P-34)
Tank Model (see Figure A 10, Appendix A)

Unit Hydrograph {see Figure A 11, Appendix A)

The following values are peak discharges which have been com-

puted by the above three methods.

Estimated Peak Discharge at the Damsite

Probability
Return Period Analysis Tank Model Unit Hydrograph
{cu.m/sec) (cu.m/sec) {cu.m/sec)
1/2 years 182 83 188
1/5 years 320 229 329
1/10 yeras 428 376 456
1/20 years 541 535 612
1/50 years 703 765 861
1/100 years 837 941 1,065
PMP - 1,763 1,968

1/ Hydrological Characteristic and Water Uses, Mae Kuang Reservoir
Project Hydrology Division, RID Nov. 1977
(in Thai, translated by the team)



The applicability of the values by probability analysis is con-
sidered to have some limitation due to small number of records. The
tank model may have also limitation of applicability for the floods
bigger than the recorded maximum. Therefore, it is recommended that

the unit hydrograph shall be adopted for estimation of the floods.

The flood hydrographs computed by the unit hydrograph are shown
in Figure 3-4, and hourly discharge is presented in Table Al4,

Appendix A.

(5) Floods in Dry Season

furing the dry season, the following floods were recorded at
p-30 and P-34. However, the magnitude of the floods is considerably

smaller than that in the wet season.

Maximum One Day Discharges Recorded in Dry Season

{(Unit: cu.m/sec)

P-30 P-34

Year Nov. - Apr. Dec. - Mar. Nov. - Apr. Dec. - Mar.
1967 8.22 4.42 10.0 * 5.4 *
1968 5.26 3.28 6.4 * 4.0 *
1969 8.95 3.75 10.9 * 4.6 *
1970 13.00 13.00 15.8 * 15.8 *
1971 10.00 6.24 12.2 * 7.6 *
1972 18.00 7.40 21.9 * 9.0 *
1973 10.00 7.50 12.2 * 9.1 *
1974 21.00 10.00 24.0 11.0
1975 5.10 5.10 20.0 16.0
1976 3.30 2.40 12.0 9.62
1977 8.9 8.0
1978 7.3 6.25

Note: * Estimated from the discharge at P-30 by

area ratio of 1.215.



The following discharges will be expected as the probable maxi-
mum one day discharge at damsite during the dry season. The values

were estimated by probability analysis using the data at P-34.

Probable Maximum One Uay Discharge at the Damsite

in Dry Season

Return Period Nov. - Apr. Dec. - Mar.
{cu.m/sec) (cu.m/sec)
1/5 years 18 12
1/10 years 21 14
1/20 years 25 17

{(6) Sedimentation

Suspended sediment materials in the idae Kuang river were observed
at P-34 Gaging Station from 1975 to 1978 (sce Figure A 12, Appendix A
In Thailand, only the suspended sediment materials are generally ob-
served, but not the bed load materials.

The observed data at P-34 are shown in the relation between the
river discharge and the suspended sediment materials on the daily
hasis. Since the maximum river discharpge was 70 cu.m/sec in this ob-
servation as shown in the figure, no data is available beyond this dis-
charge. However, the suspended sedimept materials can be estimated

from the river discharge by the following regression equation.

Qs = 0.99 Qu'PF  o e oo [5.5]

Qs: Daily suspended sediment yield (tons/day)

Qw: Mean daily dischargpe (cu.m/sec)

Anmual suspended sediment yield at P-34 has been estimated at
54,000 tons according to the above equation. (see Table A 15,
Appendix A) Therefore, an annual deposition in the reservoir by
the suspended sediment materials can be estimated at 56,000 cu.n,

based on the unit weight of suspended sediment of 0,96 ton/cu.m.
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gn the other hand, a total annual sediment in the reservoir by
the suspended and the bed load materials had been estimated at
145,000 cu.m in the report of ECT. This estimation of 145,000 cu.m
can be considered as an adequate volume of the annual sedimentation
1t the reservoir from the point of above investigation on the sus-

pended sediment materials.
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3.2.3 General Geology

Northwestern Thailand including the Project Arca is situated
in a part of so-called Burmese-Malayan folded mountain (sece Figure

3-5).

Geology of the area is composed of bed rock which is regarded
as Paleozoic in age and overlying unconsolidated sediments of Quater-

nary in age.

The bed rock consists of the Khaeng Krachan formation which is
assigned to Carboniferous and Ratburi [imestone of Permian age, and
the former consists of sandstone, shale, slate and their alternations
and the latter is composed of massive limestone. The Khaeng Krachan
formation is widely distributed in this region forming a mountain
range, but the distribution of the Ratburi Limestone is restricted
in a part aleong a syncline existing at eastern part of the region,

trending NW-SE direction.

The Quaternary deposits are composed of diluvium and alluvium.
The diluvium is distributed around the mountain range which consists
of the bed rocks forming a foothill or a fan. The alluvium is widels
distributed as a flood plain deposits by the Mae Ping, the Mae Kuanyg,
and other rivers and also as a talus in foot of the mountains. At

the surface of these Quaternary deposits, the laterite which is

peculiar 1in humid tropical region is formed extensively.

3.2.4 Soitl
a} Outline of the Survey Area
(1) Location

The survey area is located in the eastern part of the Chiang
Mai Plain from Lat. 18°30'55" N to Lat. 18°56'23" N and from Long.
99°00' E to Long. 99°12', and comprises a total area of 37,270 ha
within the radius of EW 10 - 15 km and NS 40 km. Approximatcly

20,540 ha is under cultivation at present.
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{2y Geology

lhe area consists of the deposits dating backh to the Pleistocent
epoch as well as Holocene epoch of the Quaternmary period of the
Cenozoic Era. The hilly areas in the north and the east of the
survey area are made up of the sedimentary and metamorphic rocks

belonging to the Palaeozoic Fra.

(3) Topography

The survev area gently slopes (less than 2%) from north to sout
as well as from east to west, and the slope class may correspund to
that specified by FAO-UNESCO (1974) as “level to undulating.l/ The
elevation ranges between 190 m and 350 m. From the topographic
viewpoint, the survey area will be classified into three terraces
of (i) semi-recent terrace, (1i) low terrace, and {iii) high terrace,
and also into five divisions of (i) flood plain, (ii} semi-recent
terrvace, (iii) low terrace lower part. (iv} low terrace upper part,

and (v) high terrace in part.;/

{4) Parent Materials

Parent materials and the era of their formation may be described

as follows:

Parent Materials Era
Fresh water alluvial deposits Holocene
Recent alluvial deposits Holocene
Semi-recent alluvial deposits Holocene or Uppermost Plerstocer:
Old alluvial deposits Upper to Middle Pleistocene
Residuum (in part) Palaeozoic

1/ FAO-UNESCO (1974): The Soil Map of the World 1:5,000,000
Volume 1, Legend

2/ Kawaguchi K. and K. Kyuma {1969); Lowland rice soil! in Thailand.
Report on Research in Southeast Asia Natural Science Series N-i,
The Center for Southeast Asian Studies, Kyoto University.



As for their distribution, the semi-recent alluvidal deposits
and the old alluvial deposits widely spread, while the fresh water
alluvial deposits, the recent alluvial deposits aml the residuum

are found sporadically only.

(5} Land Utilization

The cultivated areas occupy 55.1 percent of the surmey area.
The paddy fields are dominant mainly in the lower part of the low
terrace and the semi-recent terrace. The upland fields and orchards,
whose combined area occupy only a small portion in the totul larm
land, spread 1n the upper part of the low terrace and the high terrace.
lren in the lower part of the low terrace and the semi-recent terrace
which are mainly used for padd. cultivation, some orchards and upland

fields are maintained around the farmers' homestead.

{6} Survey Period

The survey has been carried out for a period of {0 days, {rom
June 1 to July 10, 1981, which fell on the beginning of wet scason

{May - October).

b) Objective and Method of Survey
(1) Aim of the Survey

The survey had been originally designed to identify the soil
characteristics for obtaining the basic data of land use and irriga-
tion planning in the Project Area. The Area, however, had already
been surveyed in details in the reconnaissance by the Soil Survey
Division (SSD) of the Department of Land Development (DLD) and the
results have been laid down in the soil maps (lQ?b).éfi/ Therefore,
the current survey has been mainly confined to the confirmatioin of

the spot of the existing survey results.

3 So%l Survey Division (1976); Kingdom of Thailand, Detailed Recon-
naissance Soil Map of Chiang Mai Province, 1:100,000.

4/ So%l Survey Division (1976); Kingdom of Thailand, Detailed Recon-
nalssance Soil Map of Lamphun Province, 1:100,000.



{2} Survey Method

in addition to the review of the existing data and information
available from the relevant literature, the soil profile survey by
pits and soil auger has been carried out, the former of the dimension
by lm x lm x Im and the latter by 10 cm in diameter and onec meter in
depth. The survey-items include location, land use, topography,
geolopy, parent materials, great soil-group, and soil series. The
soil profile survey has also been conducted to identify the texture,
gravel content, humus percentage, colour, structure, porosity, mottles,
permeability, compactness, stickness, plasticity, and rooting uf each
horizon of the soil profile. The classification standards for cach
survey item given in the above are shown in Appendix 8-1/ . Electrie
conductivity of each horizon of the soil profile obtainable in every
pit has also been measured by portable EC meter. The sheet for soil

profile survey are shown in Table B 1-1, Appendix B-1.

Seventeen samples collected from the six scil series were sent
to Chiang Mai University for analysis covering the measurement of pil
(H20), pH (Kel), T-N, T-C, available P,05' CEC, Ex.Ca*?, Ex.Mg*?,

Ex.K*, Ex.Na*, base saturation, and mechanical analysis.

¢)  Survey Results
{1} Soil Characteristics

According to the above-referred Soil Maps (3/, 4/, the soil
series found in the survey area count 15, As a result of the textural
classificationl/, the surface soil to the depth of 30 c¢m of these

soil series can be grouped as follows:

Coarse Textured Soil

Tha Ynag (Ty) Series, Mae Rim (Mr) Series, llang Chat (lic)

Series, Nam Pong (Ng) Series, Ubon (Ub} Series, and San Sai
(Sai) Series

5/ Methods of Profile Description, cited from Motomura S, (1979);
Field Observations and Laboratory Analyses of Paddy Soils in
Thailand, Nekken Shiryo No.45.
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Medium Textured Soil

Lampang (Lp) Series, Phan (Ph) Series, Mae Sai (Ms) Series,
lang Dong (Hd-M) Series, Kampaheng Saen (Ks) Series, Pak
Chong (Pc) Series, Sanphaya (Sa) Series, and Tha Muang (Tm)

Series

Fine Textured Soil

Hang'Dong (Hd-F) Series and Ratchaburi (Rb) Series

The Hang Dong Series spreads over the Medium as well as the
Iine Textured Classes. The areal distribution areas and the rutio
of these texture classes are shown in Table 3-7. The said Soil Maps
(3/, 4/) have been used for measuring the total area, and the area
under cultivation was estimated therefrom. The entire Project
Area is divided into (i) Right Bank area, (ii) Existing Irrigated
Area, (iii) Left Bank Highland Area, and (iv) Downstream Area. And
the textural classes are presented in Table 3-7 according to this

areal division.

The Right Bank Area is made up, by 90 percent, of the coarse
textured soils. The Left Bank lighland Area follows this tendency.
Existing Irrigated Area consists of medium texturcd soils by 48
percent and of coarse textured soils by 34 percent. The Downstream
Area consists of medium textured soils by 67 percent and of coarse
textured soils by 29 percent. The main characteristics of the Pro-
ject Area as observed from the viewpoint of the textural classifica-
tion can be summarized that almost 90 percent of the total area is
mazde up of the coarse and the medium textured soils, while the fine

textured soils occupy only a very small part.

Table 3-8 shows the major characteristics® of the seven so1l
series out of 15, which occupy more than 1,000 ha each. The slope

of the relevant arcas is invariably less than eight percent,

6/ Soil Survey Division (1976); Major Soil Characteristics, Chiang
Mai Province
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classifiable to "a" of FAQ-UNESCO Soil Map Legendl/. They have a
considerable depth of effective soil and their profiles show YR/YR
colour sequence. Other soils than Nam Pong Series have subangular
blochy structure although vary in structural formative grades. The
humus content, however, is poor and CEC is also small except those
belonging to Ratchaburi Series. The CEC of the coarse-textured sorls
which belong to the Nam Pong Series and the San Sai Scries is ex-
tremely small. The subsoils of the Lampang Series show a strong
acid reaction but others show no critical reactions in any layers.

The EC remains below 280 p mho/cm.25°C in any layers of all the soils.

{2) Profile Description

Each so0il series contained in Table 3-8 is described of its
profile as follows. All of the surveyed profiles (22 profiles) are
described in Appendix B-2.

Figure 53-6 shows the soil map in the Project Area.

1. Profile No.5

Date of survey : 12 June 1981

Locatien : Ban Doi Kamphra, Changwat Chiang Ma:
Physiographic position : Higher part of low terrace
Surrounding land form : Gently undulating

Land use : Upland field

Parent materials : 0ld alluvial deposits

Great soil group : Regosols

So1l1 series : Nam Pong Series (Ng)

Profile Description:

A A0 - 20 cm, Dull orange {5YR7/4) fine sand (S), single prain,
many fine pores, compact (21 mm), EC 240 u mho/cm.25°C, common
Toots. Gradual smooth boundary

Cl 20 - 80 cm, Dull orange (5YR7/3} fine sand (S), single grain,
many fine pores, compact (23 mm), EC 240 u mho.cm 25°C, few

roots. Gradual smooth boundary



11c2 80 - 100 cm, Dull orange (5YR7/3) fine sand (S), common medium

)-

angular gravels (10%}, single prain, many fine pores, compact

(25 mm), LC 240 u mho/cm.25°C.

2. Profile No.l

Date of survey : 11 June 1981
Location : Do1 Saket, Changwat Chiang Ma:

Physiographic position : Lower part of low terrace

Surrounding land form : Flat to gently undulating
Land use ¢ Paddy field
Parent materials : 0ld alluvial deposits

Great s0il group Low Humic Gley Soils

Soil series ¢ San Sai Series (Sai)

Profile description;

Apg

Blg

B2g

Cg

0 - 20 c¢m, Brownish gray (7.5YR5/1) sandy loam (SL) with some
humus, common distinct fine tubular and filmy orange (7.5YR6/6)
mottles, weak medium subangular blochy structure, common fine
pores, slightly compact (12 mm), slightly plastic, slightly
sticky, EC 202 i mho/cm.25°C, common roots. Clear smooth
boundary

20 - 35 cm, BDull orange (7.5YR7/3) sandy loam (SL), common
distinct fine tubular and filmy brown (7.5YR4/4) mottles, weak
medium subangular blocky structure, common fine pores, slightly
compact (17 mm), very slightly plastic, slightly sticky, EC

258 p mho/em,25°C, few roots. Gradual smooth boundary

35 - 70 cm, Light brownish gray (5YR7/2) loamy sand (LS), common
distinct cloudy orange (7.5YRG/6) mottles, single grain, common
fine pores, slightly compact (18 mm), non plastic, non sticky,
EC 240 p mho/cm.25°C. Gradual smooth boundary

70 - 100 cm, Light gray (5YR8/2) loamy sand (LS), few distinct
cloudy orange (7.5YR6/6) mottles, single grain, common fine
pores, compact (22 mm), non plastic, non stichy, LC 240 u

mho /em. 25°C

* Ground water level: 70 ¢cm



3. Profile No.lO

Date of survey : 15 June 1981

Location : Ban Ko Saliam, Changwat Chiang Mai
Physiographic position : Lower part of low terrace
Surrounding land form : Flat to gently undulating

Land use : Paddy field

Parent materials :  01d alluvial deposits

Great soil group :  Low Humic Gley Soils

Soil series :  Lampang Series (Lp)

Profile description;

Apg 0 - 14 cm, Grayish yellow brown (10YRG/2) loam (L), common
distinct diffuse tubular brown (7.5YR4/6) mottles, weak medium
subangular blocky structure, common fine pores, slightly com-
pact (16 mm), slightly plastic, slightly sticky, EC 200 u
mho/cm. 25°C, common roots. Gradual smooth boundary

B2p 14 - 30 c¢m, Brownish gray (5Y6/1) silty clay loam (5iCL), common
round fine gravels (10%), common distinct cloudy brown (7.5YR4/4)
mottles, few manganese concretions, weah medium subangular blochy
structure, common fine pores, compact (21 mm), plastic, sticky,
EC 218 u mho/cm.25°C, few roots. Gradual smooth boundary

Clg 30 - 50 cm, Brownish gray (5Y6/1) silty clay loam (SiCL)} many
round fine gravels (20%), common distinct cloudy brown (7.5YR4/6)
mottles, massive, few fine pores, very compact {26 mm), plastic,
stichy, EC 118 u mho/cm.25°C. Clear smooth boundary

I1C2g 50 - 100 cm, Light gray (5Y7/1) silty clay loam (SiCL), wmany
round and angular fine gravels {25%), many distinct filmy brown
(7.5Y4/6} mottles, massive, few fine pores, very compact (28 mm),

plastic, sticky, EC 110 u mho/cm.25°C

4. Profile No.ll

Date of survey : 18 June 1981
Location : Ban Muang Kwak, Changwat Lamphun
Physiographic position : Semil-recent terrace

Surrounding land form : Flat to gently undulating
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Land use : Paddy field

Parent matcrials ¢ Semi-recent alluvial deposits
Great soll group : Hydromorphic Non-Calcic Brown Soils
Spil series : Mae Sai Series (Ms)

profile description;

Apg

A2p

B2g

Cg

3.

0 - IS5 cm, Light brownish gray (7.5YR7/2) silty clay loam
{S1CL) with some humus, common distinct fine tubular brown
{7.5YR4/0) mottles, weak medium subangular blochy structure,
common fine pores, compact (20 mm), slightly plastic, ~lightly
sticky, EC 162 u mho/cm.25°C, many roots. Gradual smooth
boundary

15 - 25 cm, Grayish brown (7.5YR6G/2) clay loam (CL) with some
humus, common distinet cloudy bright brown {7.5YR5/6) and dark
brown (7.5YR3/4) mottles, weak medium subangular blocky struc-
ture, common fine pores, very compact (25 mm), slightly plastic,
slightly sticky, EC 243 u mho/cm.25°C, common roots. Clear
smooth boundary

25 - 55 cm, Grayish yellow brown (10YR6/2) sandy clay loam
(SCL), common distinct cloudy orange (7.5YR6G/6) nottles, weak
coarse subangular blocky structure, common fine pores, very
compact (24 mm), slightly plastic, slightly sticky, EC 252 p
mho/cm.25°C, few roots. Gradual smooth boundary

55 « 100 em, Dull yellow orange (10YR6/3) sandy clay loam (SCL),
comion distinct cloudy dark brown (7.5YR3/4) mottles, weak
coarse subangular blocky structure, common fine pores, very
compact (26 mm), slightly plastic, slightly sticky, EC 243 p

mho/em. 25°C

Profile No.19

late of survey : 18 June 1981

Location : Ban Phayak Luang, Changwat Chiang Mal
Physiographic position : Semi-recent terrace

Surrounding land form : Flat to gently undulating

Land use : Paddy ficld



Parent materials : Semi-recent alluvial deposits
Great soil group : Low Humic Gley Soils

Soil series : Hang Dong Series (Hd)

Profile description;

Apg

Blg

B2g

Cg

0 - 15cm, brownish gray (10YR5/1) sandy clay loam (SCL) with
some humus, common distinct fine tubular brown (7.5YR4/0)
mottles, moderate medium subangular blocky structure, commen
fine pores, compact (21 mm), non plastic, slightly sticky,

EC 123 u mho/cm.25°C, many roots. Clear smooth boundary

15 - 35 cm, Brownish blach (10YR3/1) clay loam (CL) with some
humus, common distinct cloudy dark brown {7.5YR3/4) mottles,
moderate medium subangular blocky structure, common fine pores,
slightly compact (17 mm), slightly plastic, slightly stichky,

EC 238 i mho/cm.25°C, few roots. Clear smooth boundary

35 - 55 cm, Brownish gray (10YR4/1) sandy clay loam (SCL},
common distinct cloudy dark brown (7.5YR3/4) mottles, weak to
mederate coarse subangular blocky structure, common fine pores,
compact (22 mm), slightly plastic, slightly sticky, EC 255 u
mho/cm, 25°C.  Clear swmooth boundary

55 - 80 cm, Grayish yellow brown (10YR6/2} sandy clay loam
{SCL), common distinct cloudy brown (7.5YR4/4) mottles, weak
fine subangular blocky structure, common fine pores, slightly
compact (18 mm), slightly plastic, slightly sticky, EC 280 v

mho/cm.25°C. Clear smooth boundary

80 - 100 cm, Light gray (10YR7/1) light clay (LiC), few fine
round gravels, common distinct cloudy brown (7.5YR4/4) mottles,

massive, few fine pores, compact (22 mm), plastic, sticky

* Ground water level: 75 cm

6.

Profile No.12

Date of survey : 15 June 198]

Location : Ban Phap, Changwat Lamphun
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Physiographic position : Semi-recent terrace

Surrounding land form : Flat to gently undulating
Land use : Paddy field

Parent materials : Scmi-recent alluvial deposits
Great soil group : Non-calcic Brown Soils

Soil series ¢ Kamphaeng Saen Series (Ks)

rrofile description;

Apg 0 - 15 cm, Grayish olive {5Y5/2) light clay (LiC) with some
humus, common distinct fine tubular brown (7.5YR4/6) mottles,
moderate medium subangular blocky structure, common fine pore,
slightly compact (17 mm}), plastic, sticky, common roots. Clear
smooth boundary

A2g 15 - 35 cm, Olive blackh (5Y3/2) light clay (LiC) with some
humus, common distinct cloudy brown {7.5YR4/4) mottles,
moderate medium subangular blocky structure, common fine pores,
compact (21 mm), very plastic, very sticky, few roots. (lear
smooth boundary

B2g 35 - 70 cm, Grayish brown (7.5YR4/2) heavy clay (lIC), commoen
distinct cloudy brown (7.5YR4/6) mottles, weak coarse subangular
blocky structure, commoen fine pores, compact (22 mm), very
plastic, very sticky. Gradval smooth boundary

Cg 70 - 100 cm, Grayish brown (7.5YR5/2) heavy clay (HC), common
distinct cloudy bright brown (7.5YR5/6) mottles, weak coarse
subangular blocky structure, common fine pores, compact (22 mm},

very plastic, very stichky

7. Profile No.4

Date of survey : H June 1981

Location : Ban Mae Pong near tual Bon,
Changwat Chiang Mai

Physiographic position : Alluvial plain

Surrounding land form ¢ Flat

Land usc :  Paddy fiecld

Parent materials ¢ Fresh water alluvial deposits



Great soil group : TFresh water alluvial soils

Soil series : Ratchaburi Series (Rb)

Profile description;

Apg 0 - 15 cm, Brownish blach {10YR3/2} light clay (LiC) with some
humus, common distinct fine tubular reddish brown (5YR4/6)
mottles, weak medium subangular blocly structure, common fine
pores, slightly compact (15 mmi, plastic, sticky, EC 240 p
mho/cm.25°C, common roots. Clear smooth boundary

Blg 15 - 35 cm, Brownish gray (10YR4/1) light clay (LiC) with some
humus, common distinct fine tubular reddish brown (5YR4/8)
mottles, weak medium subangular blocky structure, common fine
pores, slightly compact (14 mm), plastic, sticky, EC 254 u
mho/cm. 25°C, common roots. Gradual smooth boundary

B2g 35 - 70 cm, Brownish gray (10YR5/1) light clay (LiC) with some
humus, common distinct spotty bright brown (7.5YR5/6) motties,
weak coarse subangular blocky structure, few fine pores,
slightly compact (18 mm}, plastic, sticky, EC 296 p who/cm.25°C,
few roots. Clear smooth boundary

[ICg 70 - 100 cm, Grayish yellow brown (10YR5/2) heavy clay (lC),
common distinct spotty bright brown (7.5YR5/6) mottles, weak
coarse subangular blochy structure, few fine pores, compact

(21 mm) ptastic, sticky, EC 260 u mho/cm.25°C

* Water im irrigation canal, EC 190 u mho/cm.25°C

(3} Soil Analysis

Soils in the Project Area were sampled at 17 sites by using an
auger during the survey period and analysed by Chiang Mai University.

Table B2-2, Appendix B-2 indicates the results of analysed soil,

(4) Soil Distribution Map

Soil distribution map in the Project Area as shown in Figure 3-6

was prepared based on the collected data and soil survey conducted.
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(5) Problem and Solution on Soil Management

Lxisting Irrigation Arcas and Downstream Arcas

The subject areas (31,300 ha) occupy 84 percent of the entire
project Area (37,270 ha) in alternate distribution, although the

paddy fields are dominant.

In spite of flat to gently undulating topography and a long
history of being used for paddy cultivation, the medium and coarse
textured soils comprise 89.6 percent (28,030 ha) with small propor-

tion of the fine textured soil.

Although the soil texture in the areas might provide favourable
condition for mechanized farming in the future, the combination of
the poor humus content and the low CEC in general would help to keep
the soil fertility at a rather low level. llence, it 1s necessary to
increase the organic matters, cncourage input of clayey soil and make
soil management for augmenting the CEC to attain the high agricultural
productivity. These are the important recommendations as the Project
should expand the productive use of the lands in these areas through

an increasing supply of irrigation water.

In areas where coarsc textured soils are dominant, it is sug-
gested that the following soil management method will be applied as
required;

i) Ploughing back of crop residues, and

ii) Cultivation of green manure crops

Right Bank and Left Bank Highland Areas

These areas is occupy in total about 16 percent (5,970 ha) of
the Project Arca (37,270 ha) and the topography is gently undulating

(slope less than 8%).

Coarse textured soils which occupy 83.6 percent (4,990 ha) of

these areas are characterized by poor humus content and extremely



low CEC. Their soil structure, being made up of single grains, is
particularly under-developed. With high permeability of the soils
which would imply relatively high erodability, the topographic condi-

tion ruling there also expedites soil erosion.

Under these circumstances, the arecas would be utilized better
as orchards, pasture lands, and ordinary upland fields. It is essen-
t1al to adopt the land manpagement poiicy for scil conservation, to
increase the organic matters, and to give the input of clayey soil

for increasing the CEC.

53.2.5 Seismology
a) Earthquakes in Thailand

Thailand has not suffered from scrious earthquakes in its history.
And also, people near the damsite reported that they had no experi-
ences of big earthquakes. Nevertheless, the Meteorological Depart-
ment (MD) under the Ministry of Communication (MC), has operated the

following Seismological Stations since 1975.

Chiang Mai
Bhumipol Dam
° Pak Chonk
Songkhla

A newly-installed station at the Srinagarindra Dam is also ex-

pected to join the system mentioned above.

The observation records of the stations reveal that many earth-

quakes occur at the following places;

° Andaman Sea
® The Belt Zone (A) through Burma from the south to the north

® Another Belt Zone {B) along the border between Burma and
Thailand, Laos and China

3-42



(%) otaey

(%)} otaey

(%) oriwy

210l

(ey)y poay -qng
(%) otiey

(ey) eoay autg
(3) oraey

(eYy) BOIY WNIPS[Y
(%) oriey

(eyy) Baay asteo)

SS®ID

SJIN1XI,

0" 00T (VA | 8" r¢ 1711
0001 6°CF 8L 1'0t '8
0001  0°001 a0 001 07001 0001 0" 00T 0001 07001 0°001 07001
OFS0C 0LT°L€ 069°6 Q4591 ask‘L 006°¢ 0st s 0861 06z o0Lu'e
] 09°G S'¢ 5'¢ b Cl 94 061 [°81 < ¢ g
0S6°T  065°S ore 0.S 081 07¢ 0oL'1 00T 0. 001
S 08 9°'0S €' /9 P AY rr<z 651 0" Lp c8r "9 §'g
0LS°01 098°ST 06F°9  000°TI ove 09t por's  00Z'L Or1 007
0 op 3" 5¢ Z'6C £ 6¢ 1" t9 9 97 pres L €€ 806 706
0ZZ‘S 0Z8°¥1 0292  008°°F 0¢6 1 Fg s 06S°C 0<0°‘S 080°C 0iLL°2
puey puel pueg puuy PUBT pue] puey puey puey puel
a1qely  3IOUM afqedy  afoupm arqery 910Uy arqeay  a[oyp arqeay  afoypn
B3AY [BIOL BOJIY WES.IISUMO(] BOUIY puE] Body poled BaIY jumg YISty Baay

It yueg 1337

-1aay quiisrxy

paxy 12o(oxg Bueny oejy ‘(S9sSSE[I [RINIXD]) UOGTIBDIIISSE]D 110G

L=¢ B1qeL

-43



Table 3-8  Major Soil Characteristics, MHae huang Project Area

Basc Satura- EC
| Series Range of Lffective Fextural  Textural Color Pormea-  Period of farent Phys1ographie Hurus tion CEC Available Available (¥ mho/cm) Compactness
So1l Se Slope Soil lepth Profile Class Profile Structure hility Water Saturation Material l'osition %) (%) (me/100gs) P, {ppm) ¥, (ppm} pi (I120) 25°C {mm)
- " . ; 0-30cm 0-30em U-3lcm Order ot 0-30um O-30cm 0-30cm 0-30cm 0-30cm 0-30cm 0-30cm D-30cm
urear o1l froup ) m)  siome __ 30em< S0cm<_  hem/seud (mouth) — . SOen _30cme $0em< 3bcme 30cm< S0cm<_ 30cm< __ 3beme
Yam Pong (Mg) 28 loo< LS,S ¢ 13 Single gr. Itapud 0 0ld allwvial  lower terrace, (.5 35-75 3> 3-6 30> 5.5-7.0  240-260 21-22
fRegosols LS.S YR Singlc gr. 107} 0 depostte higher part 0.5 +75 3> 3> 30> 5.5-6.5 240-260 21-23
San Sa1 (Sa1) . 0-3 100¢ 5L, C j13 Subang.bh.  Maderate 4-5 01d alluvial  [ow teerace, 0.5 - 1.0 35-75 3 36 30-60 6.0-7.0 180-250 12-21
Low Humic Glev Sotls 5L,LS YR Subang b 107* St deposits lower part s T K 35 3 30-60 6.0-7.0  200-240 12-22
Lampang (Lp) s1CL.L YR Subang.bh. Slow 1-5 Old alluvyal  Low terpace, B.5-10 55-75 3-5 b-10 30-60 5.5-6.5 200-220 16-21
ampang A\Lp) . 0-2 10« M T ittt . ot - pe 20 il oy
Low humiy Gles Soils Salrl, Y(YR}  Subany.h. =" - 1 1-h dueposits lowe r part 0 5. 35-75 3-5 6-10 30-60 4.5-5.5 100-120 26-28
Mae Sa1 (Ms) 0-2 100< SiCL,CL M n Subang.b.  Slow 3-4 Semy-recent  Semi-recent luw-158 35-75 10-15 3-6 30-60 5.5-6.5 160-240 20-25
Hydromorphic Non - CL,5CL YR Subang.lv. | EaR I V' 1-5 atluvial terriace . 35-75 15-20 3-6 96-120 6.5-8.0 240-260 24-26
Calcic Brown soils deposits
Hang Dong (i) -2 log< SicL,CL 3 1R Subang.b.  Stow 4-5 Semy recent  Semi-recent 1.5 - 2.8 35-75 10-15 3-6 90-120 5.5-6.5 180-260 13-20
Low Humic Gley soils - L1C,CL iR Subang.b 10°" - 10°° 5-0 alluvial torrdce 2 35-75 10-15 6-10 60-90 6.0-7.0 250-2840 14-21
depostts
kaophaeng Saen |hs) 0-2 100< CL,1. \ Y(YR}  Subung.h.  Slow . U Scmy-recent Scemi-recent 2.5 - 1.5 35-75 10-15 lu-15 90-120 b.0-7.0 160-200 12-20
Non Calcic Brown 5o1l CL ! YR Subang b W - 107 0 alluvial terra ¢ RES 35-75 20-30 3-6 30-60 6.0-7.0 170-200 20-22
deposits
Ratchabhur: (Rb) 0-1 100x S$1C,Li¢C i R Sahang b Siow i-4 Recent I lood 2.5 - 4.5 35-75 20-30 3-6 60-90 5.5-6.5 200-260 14-16
Hydromorphie ) ac TR Sahang . lu”? -5 atluvial {allmvial} 23 >75 >30 3-6 60-90 6.0-7.,0 250-280 18-21
Alluvial Soils deposits plain
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The iae Kuang dam 1s situated at the Belt Zone (B) where the
inhabitants of the area reported to have rare occurrence of carth-

quahes, because the carthquake magnitude 15 so small.

b} Scismological Accelerations at the Dams:ite

from the whole observation records of the Meteorological Depart-
ment during 1975 to July, 1981, the significant data of the ecarth-
quakes with the epicenters within 500 km from the damsite are listed

in Table 3-9.

By means of OKAMOTO's Formula, the seismological ucceleration
of the listed earthquakes at the damsite were estimated and noted in

the same table.

In Table 3-9, the maximum acceleration is about 30 Gal. which
means that the ratio K of seismological acceleration to gravity ac-
celeration is 0.03 at maximum. Therefore, the value of K of 0.1 on

the safety analysis of the dam should be reasonable enough.

3.3 Present Land Use

3 3.1 Prevailing Conditions

Generally speaking, the Northern Region in Thailand has achieved
a considerable development in agriculture, particularly in paddy and

upland crop production.

The ratio of paddy field in the total land under cultivation 1s
especially high in the two Provinces of Chiang Mai and Lamphun. In
the four districts of the aforesaid two Provinces which are proposed
to invelve in the Projcct, namely, San Sai, Doi Saket, San Kamphaeng
and Muang Lamphun; the paddy field ratio in the total cultivation
area is as high as 86 percent and the area used for orchards and
upland fields occupies only 12 percent, according to the Agricultural
Statistics, 1978 - 1979 and 1978 Agricultural Census in Chiang Mai

and Lamphun.
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The present land use pattern in the Project Area, whicii rs shown
in the following table, tells cven higher paddy freld percentage of
88 percent. Irrigable area under present 1rrigation system 1S almost
confined to the Existing Irrigated Aren whose current cropping inten-
<1ty remains at a relatively low level ef 113 percent. The cropping
intensity 1n the other area outside the Existing Irrigated Area 1s
106 percent only. The low cropping intensity cven 1n lhe Lxisting
irrigated Area can be explained on the ground that the majority of

the Jand is planted with ricc once a year only during the wet scason.

Land Use Pattern in the Project Arca

{Unat: ha)
Right Existing Left Bankh  Down-

Bank  Irrigated IHighland stream
Area Area Area Area Total
1. Cultivated Land
a) Paddy field
- Irrigated - 6,670 - - 6,670
- Rainfed 1,830 - 1,250 8,320 11,400
Sub-total 1,830 6,670 1,250 8,320 18,070
b) Qther land 400 480 200 1,330 2,470
Total 2,290 7,150 1,450 9,650 20,540
4 -
2 den-Cultavated .0 5 449 t,450 6,720 16,730
Land
Grand Total 3,070 14,930 2,900 16,370 37,270

Tl

.3.2 Cxisting Problems and Development Potentials

As briefed in the preceding paragraph, the land use patterp in
the Project Arez is characterized by a single paddy mono-culture.
An average holding per family 1s assumed to be about nine rai (1.4
ha) 1n keeping balance with that prevailing in the neighbhouring
districts, although the sampling survey conducted in the Project

Areca suggests a little higher holding of 11 rai {1.76 ha).

The smallness of the average holding is a common phenomenon in

this region which 1s the main reason why comparatively more intensive
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farming has been practiced in the past. The development of this areq
wtll, therefore, be very much accelerated by raising productivity
significantly through infrastructural improvement aimed at an in-
crease 1n the cropping intensity by means of year-round cultivation

without being meraced by flood and drought.

.4 Irrigation and Drainage Conditions

w

.4.1 Irrigation Conditions

[ 73]

a) Project Area

From the viewpeint of topography and land use, the Project Area

of 20,540 ha in total 1s sub-divided into the following areas.

i) Right Bank Area: 2,290 ha
11) Eaisting Irrigated Area: 7,150 ha
111) Left Bank High Land Area: 1,450 ha
1v) Downstream Area: 9,650 ha
Total 20,540 ha

Right Banh Area

The Right Bank Area is the rainfed area and the area is 2,290
ha. Topographically, the area is full of ups and downs, and some of
the area have been newly reclaimed. At present, o new farm land of
560 ha is under construction on the force account basis of RID for
farmers whose farm lands will be submerged by the Mae Xuang storage
dam construction to be settled in the new farms. To supply irrigation
water and drinking water to the new farms, two small earth dams as

water sources have been constructed.

Existing Irripgated Area

The Existing Irrigated Area of 7,150 ha, which is a part of the
Mae Kuang irrigation area of 9,600 hal/ extends on the left bank of

1/ Existing Mae Kuang Trrigation area 1s 9,600 ha in total, but this
area will be divided into two areas by the Project, that is
7,150 ha by the Mae Kuang Project and 2,450 ha by the Kud Mult:-
purposed Project which is studied under the ADB.
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the Mae Kuang river, The i1rrigation water 1s now supplied to the

area through Mae Kuang weir and three irrigation canals. Agriculture
focusing upon paddy culture 1s dominant in the wet sedason. In the

dry scason the second crops such as peanut, soybeans, tobacco, vege-
tables, etc,, are raised. Agricultural production in the area 1s much
stabilized in comparisen with that in the other three arcas since
sufficient irrigation water 1s available for the wet season paddy

culture.

Left Bank Highland Area

The Left Bank liighland Area of 1,450 ha 1s also the rainfed area
m a strip with the elevation of 320 m to 350 m. 1t has a stecper
slope than the ILxasting Irrigation Aren. The wet season rainfed
paddy 1s the major crop in this area. A stream flows from castern
hill-side are diverted to some paddy fields for irrigation; however,
such water 1s not stable as a water source, causing floods i1n the
wet years and the water shortage in the dry years. Turthermore, small-
scaled diversion weirs and canals have been provided by farmers,

resulting in a great burden for farmers to repair them.

Downstream Area

The Downstream Area is a flat land of 9,650 ha and also rainfed,
being located in the south of the Lxisting Irripated Area mentioned
above. 'The wet scason paddy is alse the major crop 1n this area.
Groundwater 1s used for irrigation in the limited portion of the
area, however, the availability is too limited in quantity to intro-
duce a systematized irrigation system using groundwater into the
area. Under these situations, the groundwater irrigation 1s cmployed
by individual farmers in a small scale during dry scasons. Paddy
raised 1n the western and southern portions of the avea suffers from

floods of the Mac Kuang river and the Mae Ping river in wet years.

h)  Present Irrigntion Systems and Facilities

Out of the Project Area of 20,540 ha, the Extsting Trrigated
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Area of 7,150 ha is equipped with irrigation fucilities as shown 1n
Figure 3-1. As scen in this figure, the Pha Teak, Muang Wah and hoh
Matan canals supply irrigation water to the arca. To davert 1rriga-
tion water to these canals, the Mae Kuang diversion weir and intake
pates have been constructed., The major dimensions of these facilitics
are mentioned 1n subscquent section. RID constructed the Pha Teak
canal 1n 1954, whiles farmers themselves constructed the Muang Wah

and Koh Matan canals. In other words, the latter two canals are the

“Ppeople's Irrigation System”. The canals have the following services

areas:

Service Area (ha)

Outside of

Present Area Project Arca Total
Pha Teal Canal 3,680 - 3,680
Muang Wah Canal 480 - 480
hoh !latan Canal 2,990 2,450 5,440
lotal 7,150 2,450 9,600

I''gure 3-7 indicates the observation data on discharges diverted
to the Lxisting Mae Kuang Irrigation area of 9,600 ha for six years
from 1975 to 1980. The data show that 49 percent of the Mae Kuang
discharge is diverted for irrigation in the dry scason, whereas 31
percent in the wet season and 35 percent per annum. The water re-
sources development by means of constructing dams, etc., might be
worthy studying since the ampual rainfall 1n the Project Area 1s so

small, ranging from 1,000 mm to 1,300 mm.

In addition te the existing irrigation system mentiocned above,
the following four intake weirs have been constructed on the Mae
Kuang river from downstream of the Mae Kuang Weir to the southern
edge of the Project Area and the Mae Kuang tiver discharges arc

diverted to the fields during the wet season.
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Major Dimensions of the Main Irrigation facilities

diversion werr, intake gates, canals, and doms.

of them arce shown below:

Mae Kuang Diversion Weir

Weir Length:
Type:

Crest Llevation:

Intake Gates

Pha Teal gate*
Muang Wah gate:
Koh Matan gate:

5i11 elevation:

(anals

iten

Irrigated Arca (ha}

Nesigned Maximom Intake
Discharge (cu.m/sec}

Canal Length (km)

120 m

1he present main irrigation facilities consist of the Mae Kuang

The major dimensions

Floating type

EL 3537.0 m

1.00m wide x 1

-40m height

0.60m wide » 0.80m height

3.00m wide x 1
1L 335.65m

.40m height

Pha Teak Muang Wah hoh

Camal - Canal - Matan Cana}
3,680 480 2,900
J.00 (1, 6t 5.00
27.75 4.00 28.80



Dam

— Huai liug luai Kiang
ITtem Dam Nam
Catchment Area (sq.hkm} 1.5 1.2
Gross Storage Capacity (MCM) 0.00 0.40
Effective Storage Capacaity (MCH) 0.38 0.39
Designed High Water Level 371.10 380.70
Designed Low Water Level 363.00 372.00
Dam Crest Elevation (m}) 374.50 389.00
Dam ifeight (m) 15.00 17.00
Dam Volume (10% cu.m) 150.0 160.0
Constructed Year 1979 1978

¢} Water Management Problems in the Irrigated Areca

Irrigation Canals

As stated previously, the major facilities in the irrigated arca
are the Mae Kuang diversion weir and three main irrigation canals.
The design intahke discharge from the Mae Kuang diversion weir is
9.6 cu.m/sec 1n total and the diverted water 1s conveyed to the

service area through the following three main canals.

Description of Irrigatiom Camals

Sccondary Canal

Intake Length of Number of  Total
Canals Arca  Discharge Main Canal Canal Length
(ha} (cu.m/sec} (km) (hm}
Pha Teak 3,680 4.0 27.75 26 67.0
Muang Wah 480 0.6 4.00 7 12.0
Koh Matan 2,350 5.0 18.00 50 105.5
(Muang Poa)l/ 640 {0.8) 10.80 30 25.1
Total 7,150 9.6 60.55 lli 209.6

(6.5 m/ha)

{21.8 m/ha)

The Pha Teak canal was constructed by RID in 1954 and other two

canals were constructed by farmers utilizing natural small rivers.

1/ Muang Poa is branch canal of Koh Matan canal
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Therefore, operation and maintenance of the Pha Teak canal arve rela-
tively well performed, whereas thosc of other two canals are not
considered so well under farmer's maintenance. All of these canals
are earth canal except at the surroundings structures such as bridge

and at bending portions

Diversion Facilities

The woter in main canals 1s dJdiverted to sccondary canals hrough
diversion facilities, but no provision of measuring devices for diver-
s1on causes unfavorable intake particularly in the upstream  llence,
the downstream farmers can hardly intake 1rrigation water during the
dry scason. lurthermore, the Pha Teak canal has no provision of chech
facilities to raise water level 1n canals, so that small pumps are
used to 1ift irragation water from main canal to fields at the middie
course of canal in the dry seasen. Under these conditions, strict
water management systems should be introduced 1n the area after com-

pletion of the Project.

3.4.2 Drainage Conditions
&) Drainage Systems

The Project Arca except the Right Bank Area 1s situated on flat
land with the gentle slope of 1/300 to 1/60G. In the Area, the eox-
1sting small rivers and creehs such as Mae On, Mae Th:r and Mae Yal
are used for drainage purposes. Such rivers and creeks are connected
to the sae Kuang river. On the other hand, the Right Bank Area has
a slightly steep slope of /60 to 1/100 and the small streams used
for drainage are connected to the Mac Faeh Main irrigation canal at

their downstream,

The surplus waters from fields caused by the heavy rainfall,
are directly drained to the rivers and creehs through plot to plot
in the fields. 1In the both areas mentioned above, there cxist no

drainage canals at on-farm level.
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h) Drainage Conditions

There are no severe damages by ill-drainage, due to favorable
siope mentroned above. lowever, in the southern parts of the Project
Aarea near Lamphun, flooding is observed in the wet years., Inundatien
of flooding water of which flooding period was one to two days and an

average flooding depth was 0.5 m on fields, was recorded in 1973.

The principal causes of the problems are 1) the overtlow from
the Mae Ping and Mae Kuang rivers, and ii) no adequate drainage ways
to collect and ceonvey the discharge across the land to the oitlet,

and iri) also no adequate terminal drainage systems.

Under these situations, 1t 15 considered that adequate counter-
measures to prevent from fFlooding in the area and to improve the

drainage conditions should be taken 1n the Project.

3.5 TUlood Conditions
a) Outline of River Basin

The Project a2ims at developing the farm lands of 20,000 ha out
of the total gross area of 37,270 ha which extends in the left bank
side of the middle reach of the Mae Kuang river, a tributary of the
Mae Ping river. The Mae Ping river originating in a mountain about
100 km north of the Changwat Chiang Mai, a central city in the basia,
flows straightly southward and joins the Mae Ngat river and the Mae

Taeng river to reach the northern edge of the Chiang Mai-Lamphun valley.

Furthermore, the Mae Ping river flows down southward passing an
eastern part of the Changwat Chiang Mai and joins the Mae Kuang river
at the point of 30 Am south of the Changwat Chiang Mai. Another
central city, the Changwat Lamphun, is located at about 10 km north-
cast of the junction. The Changwat Lamphun and 1ts vicinity is the

lowest part in the basin and Frequently damaged by flood.
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