4. PLANNING AND DESIGN OF PROJECT FACILITIES

4.1 General

The general features of the Project is to irrigate the area of
28,190 ral in the Hual Khon Kaen sub-project area, 11,250 rai in the Huai va:
sub~project area and 7,500 rai in the Xhlong Chaliang Lab sub-project area,
The facilities required for the Project are irrigation canals which convey
water from each dam to its command area and their related structures.

The basis for planning and design of the project facilities are the
most effective use of water and economical layout of irrigation canal
system. On the basis of these requirements,the following planning and
preliminary design of the Project facilities are made. The general features
of the project facilities thus designed are summarized in Table VIII.3.
and their layouts are shown in DWG. NOS.202, 203 and 204.

4.2 Irrigation Canal System

4.2.1 Function and Requirement of Canal

Irrigation canal systems in each sub-project includes main canals,
lateral canals and sub-lateral canals. The layout planning of these
canals is done after understanding their respective functions and require-~
ments mentioned below.

{1) Main canal

The function of main canal is to convey irrigation water from
each dam to development area in the most economical way. The
Huai Khon Kaen sub-project area has two main canals i.e. right main
canal (RMC) and left main canal (LMC). The Huai Yai and the Khlong
Chaliang Lab sub-project areas have one main canal respectively.
The main canals have concrete lined trapezoidal sections-

(2) Lateral and sub-lateral canal

The functions of lateral and sub-lateral canals are to deliver
irrigation water from main canals to the head portions of tertiary
units. The sizes of lateral units vary from 50 to 500 ha consisting
of 2 to 18 tertiary units. The lateral and sub-lateral canals are
of unlined earth canal and have trapezoidal sections.

(3) Tertiary unit

The tertiary units are so demarcated as to have the maximum
area of 40 ha.
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4.2.2

4.2.3

Layout Planning of Canal

(1) Layout planning on map

Prior to the field survey, a layout planning of canals is made

on the map.

For this work, the map on a scale of 1/10,000 prepared

by RID is used. In the planning the following matters are taken into
consideration.

{a)

Canal alignment should be straight and short as much as
possible.

(b) The alignment should be planned so as not to pass through
village yards and not to give damages to public facilities.

{c} If there are existing irrigation canals, these canals are
to be incorporated to the project canal network as much
as possible.

(d) Embankment portion should be minimized as much as possible.

(e) Canal water level should be kept as high as possible for
easy operation of canal system.

(f) Canal construction cost should be minimized by selecting
the proper alignment.

(2) Field survey

{a) Based on the layout planning prepared on the map, the
detailed field reconnaissance is made along the canal
alignments to grasp micro-topography, hydrological condi-
tions and soil conditions.

(b} The topographic¢ survey including route survey and cross-
section survey along the main and lateral canals at the
average interval of 200 m are carried out in collaboration
with RID staff,

{c} The construction material survey is made for their availa-
bilities and prices.

{d) For the layout planning, agricultural and socio-economical

data are also collected.

Design of Irrigation Canal

{1) Design discharge

Based on the unit irrigation water requirement of 1.0 £/sec/ha
for both Lom Sak and Phetchabun areas, the design discharges for the
canals over the three sub-project areas are obtained as shown in
Fig. VIII.6.
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(2} Velocity

The maximum and minimum permissible velocity is determined
so as not to gave the erosion and deterioration and not to allow
the sedimentation and the growth of aquaplant and moss in canals.
Considering the above basic requirements, the canal water velocities
are determined as follows:

max imum minimum
velocity velocity
(m/s) (m/s)
- concrete-lined canal 1.2

- earth canal 0.7 0.5

(3) Roughness coefficient

The Manning formula is used for determination of hydraulic
properties of canals. The Manning's roughness coefficient "n" is
determined as follows:

Manning's "“n"

- concrete-lined canal 0.015

- earth canal 0.025

(4) Freeboard and waste bank

The freeboard in canals is normally governed by considerations
of the canal size and leccation, velocity, storm-water inflow, water
surface fluctuations caused by checks, wind action, soil characteris-
tics, etc. The freeboard is determined by the following formula:

Fb = 0.05x d + hv + (0.05 - 0.15)
where .

Fb : minimum freeboard (m),

d : water depth for maximum design discharge (m), and

hv : veloecity head (m).

The height of waste bank is determined to be 0.2 to 0.3 m for
concrete-lined canal and 0.2 m for earth canal, while their width is
2.0 m for concrete-lined canal and 1.0 m for earth canal.

(5) cCanal base width/water depth (B/h) ratio

The ratio of canal base width and water depth is determined
as follows: :
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= concrete~lined canal 1.0~1.5
- earth canal l.0-2.0
(6) Side slope

The side slope of 1:1.5 is adopted for the design of both
concrete-lined and earth canals taking into account the results of
soil mechanical investigations.

(7) Lining of canal

All the main canals are lined with 6 cm thick plain concrete

to check seepage from the canal banks and bottom and to protect the
canal section against erosion.

(8) Canal c¢ross-section

Considering above mentioned items, canal types and their typical
cross-sections are designed as shown in DWG. NO. 401.

4.2.4 Design of Related Structures

A number of related structures are required in conjunction with irri-
gation canals for conveyance, requlation and measurement of irrigation water
and protection of canal system.

The required numbers of the canal related structures are summarized in
Table VIII-4, and proposed plan of irrigation canal system including its
related structures is shown in DWG. NOS, 202, 203 and 204. . The general
characteristics and design criteria of those structures are briefed as
follows:

{1 Culvert

Culverts are constructed to convey canal water under roads.
The culverts in the proposed canal system are classified into four
types for main canal and two types for lateral canal depending on
their discharges. The two types for main canal have box barrels and
the others have pipe barrels. Design water depth in the barrel jis
taken to be about 80 % of barrel height, and design velocity is to
be 110 % to 130 % of canal water velocity.

{2) Inverted siphon

Inverted siphons are constructed to convey canal water under
rivers and drainage channels. These structures are classified into
four types depending on the canal discharge. The three types have
design capacities of more than 1.0 m3/sec and are provided with box
barrels. Another type has a design capacity of less than 1.0 m3/sec
and provided with pipe barrel. ‘The maximum velocity is taken to be
1.5 to 2.0 m/sec.
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{3) Drop structure

The function of drop structure is to dissipate excess energy.
The structures are classified into four types depending on canal
water discharge. Particularly for the lateral canals, inlet and
outlet transitions are provided with stone masonry to prevent canal
from scouring.

{(4) Check gate

A check gate is provided at the just downstream of turnout
and a spillway to maintain the required water level during the period
of partial flow in the canal. In case a drop structure is needed
closely to a check gate, a check cum drop structure is provided.
These structures are classified into four types for main capal and
two types for lateral canal depending on their discharges.

(5) Turnout

Turnouts are constructed to divert irrigation water from one
canal to others. There are two types of turnout; (1) for diversion
of water from main canal to lateral or sub-lateral canals or lateral
canal to sub-lateral canal {(simply called "turnout®), (2) Eor diver-
sion from main canal, or lateral canal or sub-lateral canal to
tertiary unit {called "farm turnout"). The turnouts are provided
with one line of pipe barrel with a diameter of 300 mm - 800 mm and
concrete-made outlet structure. All the farm turnouts have a pipe
barrel with 300 mm diameter, and the upstream and downstream of the
farm turnouts are protected by stone masonry against erosion.

{6} Spillway

Quver-flow type spillways are constructed along the canals for
the purpose of flushing off all the excess water in the canals.
These structures are classified into four types depending on the
canal discharge. The design discharge of the spillway is taken to
be 25 % of the canal discharge.

{7) Water measuring device

Cipoletti weirs are installed at the head of lateral and sub-
lateral canals for the purpose of canal water measurement. The weirs
are classified into four types depending on the canal discharge.

(8) Cross drain

Cross drains are constructed across the irrigation canals at
the places where the canals run across depressed lands or natural
streams. Cross drains are classified into two types depending on the
design discharge. One has a pipe barrel and the other has a rec-
tangular~shaped concrete barrel. The former is adopted for the design

discharge of less than 2.5 m*/sec and the later is for the discharge of
2.5 m¥/sec or more.
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{2) Bridge

Concrete bridges are provided on operation and maintenance
roads to cross over rivers and drainage channels at the points where
the construction of siphons is planned.

Concrete bridges are alsoc provided over irrigation canals at

the points where canal crossings are needed for villagers along the
irrigation canals.

4.3 Drainage Canal System

4.3.1 General

The functions of drainage canals are to drain out water in fields and
to lower or control the subsurface water level, and to lead the water to
outlets or disposal points. The layout of the irrigation system and topo-
graphy are the main factors for determining the location of the drainage
canal. Existing natural streams or depressed areas are used for location
of the drainage canal as much as possible.

4.3.2 Layout Planning of Drainage Canal

Through the field investigation, following items are checked and
studied.

- Field damage due to floods and mal-drainage is surveyed for its
extent and magnitude.
- Present drainage mechanism is observed in its vicinal areas.

- Rainfall data is calculated for the analysis of the intensity
and duration of rainfall and estimation of drainage requirements.

- Present land use in the areas is surveyed for the use of analysis
on drainage requirements.

Based on the results of field investigation mentioned above, drainage
canal systems are planned (DWG. NOS. 202, 203 and 204).

4.3.3 Design of Drainage Canal and Its Related Structures

According to the drainage water requirement calculated in Section 3.2
hereof, the unit design discharge is determined to be 4.5 f/sec/ha in both
Lom Sak area and Phetchabun area. Design discharges of respective drainage
canals are calculated on the basis of the unit design discharge. Existing
natural streams and drainage canals are incorporated into the proposed
drainage canal network as much as possible.

The related structures to the drainage canals include cross drains

and culverts. They are planned and designed with the same Principles as
those of the related structures for the irrigation canals.,

VIII-23



4.4 Inspection Road

For the proper operation and maintenance of project facilities, well
arranged inspection roads are of vital importance. Since these roads will
be used as village roads and farm roads after the project implementation,
the arrangement of the inspection raods should be made considering the

existing road networks.

(1) Main inspection road

The main inspection roads are required for inspection, operation
and maintenance of main canals. Considering the future increase of
vehicles for the inspection and operation and heavy construction equip-
ment to be reqguired for the canal maintenance and repair, all the
main inspection roads are so designed as to have an effective width
of 5 meters and to be laterite-paved. These roads are also used for
the movement of agricultural products and equipment and for the day-
to-day services between villages and from them to the highway.

(2) Lateral inspection road

The lateral inspection road is mainly provided alongside the
lateral canal. All these roads have an effective width of 3 meters,
These roads are also used for the purpose of farm operation, parti-
cularly for harvesting.
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A

SUMMARY OF UNIT IRRIGATION WATER REQUIREMENT

Lom Sak Area

High Yield Variety of Paddy

- Farm Water Requirement (mm)

- Diversion Water Requirement (mm)

Improved Local Variety of Paddy

- Farm Water Requirement (mm)

- Diversion Water Requirement (mm)

Combined Water Requirement

(HYV : 70%, ILV : 30%)

- Farm Water Requirement (mm)
- Diversion Water Requirement (mm)

- Unit Water Requirement (f/sec/ha)

Phetchabun Area

High Yield Variety of Paddy

- Farm Water Requirement (mm)

- Diversion Water Requirement (mm)

Improved Local Variety of Paddy

- PFarm Water Requirement (mm)

- Diversion Water Requirement (mm)

Combined Water Requirement
(HYV : 70%, TLV : 30%)

-~ Farm Water Requirement (mm)
- Diversion Water Requirement (mm)

- Unit Water Requirement (f/sec/ha)

TABLE VIII-2

(1)

July
lst 10-day 2nd 10-day 3xd 10-day

44.8 46.8 44,3
80.0 83.6 79.1
29.0 32.1 32.0
51.8 57.3 57.1
40.1 42.4 40.6
71.5 75.7 72.5
0.83 0.88 0.84
48.7 44.8 40.7
87.0 80.0 72.7
30.6 31.5 30.4
54.6 56.3 54.3
43.3 40.8 37.6
77.3 72.9 67.1
0.89 0.84 0.77
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TABLE VIII.,
(2}

CALCULATION FACTORS OF UNIT IRRIGATION WATER REQUIREMENT
(PLANTED AREA, CROP COEFFICIENT, ETp, Lp)

High Yield Variety of paddy July
1lst 10-day = 2nd i0-day  3rd 10-day

1. Cropping. Pattern

Transplanting

2. Nursery Pericd

19 1 1
~ Nursery Hed Area 8 I 12
_ 19 ' 3 1
- Nursery Bed Area out of 800 200 300
Main Paddy rield (6%)
3. Puddling Period
: 1 1 1
- Puddling Area 3 g‘ Iy
4. Post-transplanting Period
- Cropping Area
Early Crop % %— %
Middle Crop % % ;:],:-
Late Crop - T%' %
Tatal Area 1 3 11
12 4 12
- Crop Coefficient
Early Crop . 1.05 1.15 1.25
Middle Crop ' 0.94 1.00 1.05
Late Crop - 0.90 0.94
Weighting Average : 1.0 1.06 1.09
5. Potential Evapotranspiration (mm) 31,9 ~ 31.9 35.2
6. Percolation Loss (mm) 10.0 10.0 -, 11.0
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Improved Local Variety of Paddy

1.

5.

6.

TABLE VIII-2
(3)

CALCULATION FACTORS OF UNIT IRRIGATION WATER REQUIREMENT

(PLANTED AREA, CROP COEFFICIENT, ETp, Lp)

Cropping Pattern

Nursery Period

~ Nursery Bed Area
- DNursery Bed Area out of

Main Paddy Field (6%)

Puddling Period
- <Puddling Area

Post-transplanting Period
- Cropping Area
Early Crop

Middle Crop
Late Crop

Tatal Area

- Crop Coefficient

Early Crop
Middle Crop
Late Crop

Weighting Average

July

lst 10-day 2nd 10-day - 3rd l0-day

e

-Transplanting

(S

Potential Evapotranspiration (mm)

Percolation Loss {(mm)
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MIH t

0.90

31.9

10.0

1 1
2 2
3 3
160 100
P 3
6 6
i 1
] 3
- =
iz
1 2
q 12
0.93 1.00
- 0.90
0.93 0.98
31L.9 35.2
10.0 11.0



TABLE VIII-p

(4)
UNIT IRRIGATION WATER REQUIREMENT OF H.Y.V.
(LOM SBX AREA)}
Unit : mm
July
lst 10-day 2nd 10-day 3rd l0-day
1. QdNursery Period
19 3 1
- Nursery Bed Area out of Boo 200 200
Main Paddy Field
- Effective Rainfall (Re) 8.9 15.0 23.6
- Water Reg. in Nursery Period 1.3 0.7 0.2
{(Win)
~ Puddling Water Req. in Nursery 0.7 - -
Bed {(Wpn)
- Nursery Water Reg. (Wn) 2.0 0.7 0.2
2, Puddling Period
adli r 1 = 1
- Pu ing Area out o 3 6 &
Main Paddy Field
- Effective Rainfall (Re) 8.9 15.0 23.6
-~ Puddling Water Reg. (Wp) 23.5 22.5 20.4
3. Post-transplanting Period
. 7 3 11
Cropping Area 13 7 1z
- Crop Coefficient (Kc) 1.00 1.06 1.09
- Consumptive Use {Cu) 31.9 33.8 38.4
- Effective Rainfall (Re) B.9 15.0 23.6
— Water Requirement after 19.3 23.6 23.7
Transplanting
4. Farm Water Requirement
- Total Farm Water Req. {Wf) 44.8 46.8 44.3
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UNIT TRRIGATION WATER REQUIREMENT OF I.L.V.

(LOM SAK AREA)

TABLE VIII-2
{5)

Unit : mm

1.

Nursery Period

- Nursery Bed Area out of
Main Paddy Field
- Effective Rainfall (Re)

-~ Water Req. in Nursery Period

(wWfn)

- Puddling Water Req. in Nursery

Bed (Wpn)
- Nurser§‘Water Req. {Wn)

Puddling Period

- Puddling Area out of
Main Paddy Field

- Effective Rainfall (Re)

- Puddling Watexr Reg. {(Wp}

Post—transplanting Period
~ Cropping Area

- Crop Coefficient (Kc)
- Consumptive Use (Cu)
- Effective Rainfall (Re)
- Water Requirement after

Transplanting

Farm Water Regquirement

- Total Farm Water Reqg. (Wf)

July
lst 10-day 2nd 10-day 3rd 10-day
3 3 3
100 100 100
8.9 15.0 23.6
1.6 1.4 1.3
1.4 1.4 1.2
3.0 2.8 2.5
1 1 1
6 6 6
8.9 15.0 23.6
23.5 22.5 20.4
AL 1 5
12 4 12
0.90 0.93 0.98
28.7 29.7 34.5
8.9 15.0 23.6
2.5 6.8 9.1
29.0 32,1 32.0
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UNIT IRRIGATION WATER REQUIREMENT OF H.Y.V.

{PHETCHABUN AREA)

TABLE V1iIy.
(6)

Unit : mm
July
ist 10-day 2nd 10-day  3rd 1l0-day
1. Nursery Period
19 3 1
-~ Nursery Bed Area out of 800 200 300
Main Paddy Field
- Effective Rainfall (Re) 3.8 15.0 27.5
- Water Req. in Nursery Period 1.4 a.7 0.2
{WEn)
- Puddling Water Req. in Nursery 0.7 - -
Bed (Wpn)
~ Nursery Water Reg. (Wn) 2.1 0.7 0.2
2, Puddling Period
. 1 1 1
- Puddling Area out of 3 % 3
Main Paddy Field
- Effective Rainfall (Re) 3.8 15.0 27.5
- Puddling Water Req. (Wp) 24.4 22.5 20.4
3. Post-transplanting Period
. 7 3 11
- Cro A _— = =
ropping Area 12 3 15
— Crop Coefficient (Kc) 1.00 1.06 1.09
- Consumptive Use (Cu) 31.9 33.8 38.4
- Effective Rainfall (Re) 3.8 i5.0 27.5
= Water Requirement after 22.2 2l.6 20.1
Transplanting
4. Farm Water Regquirement
- Total Farm Water Req. {Wf) 48.7 44.8 40.7
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UNIT IRRIGATION WATER REQUIREMENT OF I.L.V.

(PHETCHABRUN AREA)

TABLE VIII-2

(N

Unit : mm
July
1st 10-day 2nd 10-day  3rd l0-day
1. HNursery Period
- Nursery Bed Area out of NN -ii— 3
100 100 100
Main Paddy Field
- Effective Rainfall (Re) 3.8 15.0 27.5
- Water Reqg. in Nursery Period 1.8 1.4 1.3
(WEn)
- Puddling Water Req. in 1.5 1.4 1.2
Nursery Bed (Wpn)
- Nursery Water Reqg. (Wn) 3.3 2.8 2.5
2. Puddling Period
. 1 1 1
- Puddling Area out of 3 3 3
Main Paddy Field
- FBffective Rainfall (Re) 3.8 15.0 27.5
- Puddling Water Req. (Wp) 24.4 22.5 20.4
3. Post-transplanting Period
. 1 1 5
- Cropping Area 12 2 V]
- Crop Coefficient {(Kc) 0.90 0.93 0.98
- Consumptive Use (Cu) 28.7 29.7 34.5
- Effective Rainfall (Re) 3.8 15.0 27.5
- Water Requirement after 2.9 6.2 7.5
Transplanting
4. Farm Water Regquirement
- fTotal Farm Water Reg. (WEf) 30.6 31.5 30.4
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TARLE VIIT.3
(1) =

GENERAL FEATURES OF PROJECT FACILITIES

-HUAI KHON KAEN SUB-PROJECT-

Source of irrigation water

Net irrigation area

Maximum diversion water requirement :

Irrigation facilities
Main Canal

- Type of canal

- Side slope of canal
- Length

-~ Width of inspection road

Laternal and sub-lateral canal
- Type of canal
~ Side slope of canal

- Length

i

Width of inspection reoad

Related structures
- Culvert

~ Inverted siphon
- Drop structure

- Check structure
- Check cum drop structure
- Turnout

= Farm turnout

- Spiliway

- Measuring divice
— Cross drain

- Bridge
Drainage facilities

- Length of canal
- Related structure {culvert &

cross drain)

: 132

Huai Xhon Kaen Reservoir
5,100 ha

5.1 m3/sec

2 Nos.

trapezoidal concrete lined
1: 1.5
53.5 ¥m

6.0 m (effective width : 5.0 m)

22 Nos.
trapezoidal unlined
l1: 1.5
52.2 Km

4.0 m {effective width : 3.0 m)

40 Nos.
17
38
86
38

21

Nos.
Nos.
Nos.
Nos.
Nos.
Nos.
15
22
21
18

Nos.
Nos.
Nos .,

Nos.

72.3 Km

7 Nos.
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TABLE VIII-3

(2)

GENERAL FEATURES QF PROJECT FACILITIES
-HUAI YAI SUB~PRCJECT-

Source of irrigation water : Huai Yai Reservoir
Net irrigation area : 1,B00 ha
Maximum diversion water requirement : 1.8 m3/sec

Irrigation facilities

Main Canal : 1 No.

- fType of canal :  trapezoidal concrete lined
- Side slope of canal : 1 : 1.5

- Length : 8.9 Km

- Width of inspection road

”

6.0 m (effective width : 5.0 m)

Laternal canal ¢t 3 Nos.

- Type of canal : trapezoidal unlined
- Side slope of canal : 1 : 1.5

- Length i 17.7 Km

- Width of inspection ropad s 4.0 m (effective width : 3.0 m)
Related structures

- Culvert : 11 Nos.

- 1Inverted siphon s 5 Nos.

- Drop structure : 41 Nos.

~ Check structure : 21 Nos.

- Check cum drop structure :+ 23 Nos.

- ‘Purnout : 2 Nos.

~ Parm turnout + 52 Nos.

- Spillway : 8 Nos.

- Measuring divice : 3 Nos.

- Cross drain : 5 Nos.

- Bridge : 21 Nos.

Drainage facilities

~ Length of canal : 36.7 Km

- Related structure (culvert & : 2 Nos.

cross drain)
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GENERAL. FEATURES OF PROJECT FACILITIES

-KHLONG CHALIANG LAB SUB-PROJECT-

(3)

Source of irrigation water

Net irrigation area

Maximum diversion water reguirement :

Irrigation facilities

Main Canal

i

Type of canal
Side slope of canal
Length

Width of inspection road

Laternal canal

Type of canal

Side slope of canal
Length

Width of inspection road

Related structures

Culvert

Inverted siphon

Drop structure

Check structure

Check cum drop structure
Turnout

Farm turnocut

Spiliway

Measuring divice

Cross drain -~

Bridge

Drainage facilities

Length of canal

Related structure (culvert &

cross drain)

.

ve

-

v
+

Khlong Chaliang Lab Reservoir

1,200 ha

1.2 m3/sec

1l No.

trapezoidal concrete lined

1.

1.5

7.4 Km

6.0 m (effective width

4 Nos.

trapezoidal unlined
1.5
13.8 Km

1.

5.0 m)

4.0 m (effective width : 3.0 m}

48
19
16

3
34

NN B s

20.0 Km

1

Nos.
Nos.
Nos.
Nos.
Nos.
Nos.
Nos.
Ncs.
Nos.
Nos.

Nos,

No.
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FIG. VIII-1
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ANNEX - IX

ORGANIZATION AND MAMAGEMENT

1. PRESENT ORGANIZATION FOR IRRIGATION DEVELOPMENT

1.1 Royal Irrigation Department (RID)

The Roayl Irrigation Department (RID) in the MOAC is given respon-
sibilities for planning, developing, operating and manging for most of
all national and provincial level irrigation systems. The RID was formed
in 1904 and since then has constructed not only irrigation systems, but
also flood contrel and navigation systems, and has expanded beneflted area
for nearly 12.5 million rai (2 million ha).

The RID has 22 Divisions and 12 Regional Offices under a Director

general with assistance of three Deputy Director Generals and two Chief
Engineers (FIG. IX-1).

1.2 Project Execution

For smooth and effective execution of the development schemes, all
irrigation development projects are divided into three scales; small, medium
and large scales, by the amount of construction cost as shown below:

Small Scale Irrigation Project : below B 4 million
Medium Scale Irrigation Project : below B 200 million
Large Scale Irrigation Project : over E 200 million

There are some differences between small scale and medium and large
scales on their procedure of the project implementation. The responsibi-
lities for the implementation of the small scale project are mainly taken
by the Regional Office and for the operatien and maintenance’ (0 & M) after
completion of the project are taken by farmers themselves under assistance
of the Provincial Irrigation Staff {RID Staff) in the Provincial Adminis-
tration Qffice. The imlementation of the medium and large scale projects
is handled directly by the headquarters of RID, and the O & M Office of
the specific project is in charge of 0 & M of the project under control of
the Regional Office.

For the execution of medium and large scale projects, RID designates
the Project Manager under the Deputy Director General who serves as the
Project Director responsible for overall direction. The Project Manager
is directly responsible for day-by-day management, coordination of the other
functional division and other governmental agencies. After completion
of the medium and large scale irrigation projects, operation and management
of the projects are undertaken by the Regional Office under the administra-
tive assistance of the Operation and Maintenance Division in RID headquaters.
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On the field level, the Project Engineer is designated as a chief of the

O & M office and responsible for operation and managcment of the project.
In general, operation of the irrigation system is carried out through the
channel of operation staffs such as water master, zone man and common

irrigator.

1.3 0 & M Office in the Phetchabun Province

In the Phetchabun Province, which belongs to the Region III, there
exist 20 small scale irrigation projects and three medium scale irrigation
projects; the Pasak Left Bank Project, Huai Pa Daenyg Project and Sri Chan
Project which are under construction.

The responsibilities for operation and management of the Huai Pa
Daeng and Pasak Left Bank Project are taken by one Project Engineer in the
Phetchabun Irrigation Project Office. The Project Engineer also surves
concurrently as the Provincial Irrigation Engineer., Aall the small scale
irrigation projects in the province were established under assistance of
the Provincial Irrigation Engineer especially on the stage of the planning.
The Phetchabun Irrigation Proiect Office consists of five sections; engi-
neering, mechanical, water management, secretary and administrative sections.
The organization chart of the Phetchabun Irrigation Project Office is as
shown in FIG. IX-2.

All the problems existing in the present operation and management of
the said office are derived from the point of insufficient budget. The
Project Engineer is burdened by administrative and regulatory function
related to the small scale irrigation projects. Repair and mainteance are
not carried out timely because budgetary arrangement takes time, even it
is needed urgently. Insufficient staffing makes difficulty in giving enough
support to farmers, especially on agricultural services. TABLE IX-1 shows
the recent distribution of O & M cost for the O & M offices in Region III.
Although the O & M cost for the Pasak Left Bank Project is ratherx high at
B 248/rai (B 1,550/ha), the Huai Pa Daeng Irrigation Project shows only
B 54/rai (B 335/ha).

1.4 Water Users' Association (WUA)

The Government has made much efforts to organize farmers in
the irrigated area into the Water Users' Association (WUA}. As a results,
187 WUAs have been established over the country as of August 1982.
These WUAs are organized under the assistance of the RID for introduction
of modern water management to farmers. WUA consists of several Water Users'
Groups (WUG) which take responsibility for control of terminal irrigation
units.

There is no WUA in and around the project area, though there exist
two medium scale irrigation projects. There are about 10 WUGs in the Pasak
Left Bnnk Project area and 6 WUGs in the Huai Pa Daeng Project area, but
they were mostly organized for the minority of the group members and might
have difficulty in accepting water management under the present system.
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2. PROPOSED ORGANIZATION FOR THE PROJECT

2.1 Project Execution

RID will become the execution agency for the Upper Pasak Medium Scale
Irrigation Project. It will be responsible for design and construction of
project works and supervision for the project operation.

The Project Director will be appointed for project implementation on
the same level as Deputy Director General and responsible for overall execu-~
tion of the proposed project, who will coordinate activities of all relevant
governmental agencies in connection with implementation of the project.

2.2  Organization for Construction Stage

The Project Manager will be directly responsible for the execution of
the project as a chief of the Project Construction Office under the Project
birector. The proposed organization structure is shown in FIG. IX~3. Main
functions of the Project Construction Office are as follows, and required
number of staff is as shown in TABLE Tx-2.

(1) Financial arrangement needed for construction of irrigatien,
drainage and road system,

(2) Design and construction supervision of all the construction
activities down to secondary system,

{3) Assistance to farmers in construction of tertiary system, and

(4) Accounting and management of construction works.

The Project Construction Office will consist of one main office and
four branch offices. fThe Main Office will have four sections, engineering,
construction, operation and administrative section, and major works done by
each section will be summarized as follows:

(1) The engineering section will prepare plan and schedule of the
Project execution including budgetary and disbursement schedule, carry
out detail survey for the design and construction works, and report
and record the project progress and implementation.

{(2) The construction section will prepare detailed monthly construec-
tion plan and schedule based on the project construction schedule, and
supervise project construction work. And, it will also prepare
documents for procurement of equipment and materials, management and
operate workshop, prepare equipment working plan, maintain equipment,
etc.

(3) The operation section will give advice to farmers on-farm con-
solidation of terminal units taken by farmers themselves, obtain the
written consent for the project implementation and organize farmers
into WUA after completion of planning and design of irrigation systems
under the assistance of the Water Users' Center in O § M Division, RID.

(4) The administrative section will take responsibilities for
accounting, financing, administrative affairs and procurement for
the implementation, operation and maintenance of the project.
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2.3 Organization for © §& M Stage

2.3.1 Organization and Management

After completion of the construction works, the Project Construction
Office will be re-organized into the Project O & M Office under the Region
II1 Office. Since this re-organization would require two years or more,
the Project Construction Office will successively be responsible for the
operation and maintenance of the project facilities during the transfer
period.

The Project Engineer will be assigned as a chief of the O & M Qffice
and responsible for operation and maintenance of the irrigation, drainage
and road networks down to inlets of tertiary blocks. The operation and
maintenance of the tertiary blocks down to the terminal facilities will be
entrusted to WUAs and farmers themselves. The proposed organization chart
is as shown in FIG. IX-4. Staff necessary for the office is listed in
TABLE IX-3.

The Office will consist of one main office, two branch offices and
six field offices. The Main O & M Office will be established in the
Phetchabun city, and two branch offices will be established under the main
office: one is in the Phetchabun city and the other 1s in the Lom Sak city.
The field O & M Offices will be established or re-organized for every
proposed and existing medium scale irrigation projects. The Phetchabun
Branch Office will be responsible for contrcl of the medium scale irrigation
projects in the Phetchabun District such as the Huai Yai, Khlong Chaliang
Lab sub-projects and existing Huai Pa Daeng Project, and the Lom Sak Branch
Office will be for the Huai Khon Kaen sub-project, existing Pasak Left Bank
Project and Sri Chan Project in the Lom Sak District. All the main, branch
and field offices established in the construction stage will be used as
the Project 0O & M Office except two branch offices. The Phetchabun Branch
Office will be organized in the main office, and the Lom Sak Branch Office
will be established in the late stage of construction for control of the
above-mentioned field offices.

The Main Office will be responsible for the cverall activities
necessary for proper ocperation and maintenance of all the project facilities
including preparation of overall O & M program, design and construction/
supervision of maintenance and repairing works, budgeting, training of staff
etc. The Office will consist of five sections, engineering, 0 § M,
workshop, agricultural service and administrative section. The following
are the proposed major roles to be taken by each section.

(1) The engineering section wili prepare plan and design of the
maintenance and repair works, assist and advise to farmers through
WUAs in design of maintenance works within the tertiary command area,
and collect and analize data on the river discharge.

(2) The O & M section will work for estimation of water requirement
and preparation of water supply schedule based on the cropping schedule
obtained from wua through the branch and field offices, regular contact
with the Field Offices regarding water supply schedule, and informa-
tion supply to the field offices on water management.
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(3} The workshop section will manage workshop and O & M equipment,
prepare operation schedule of 0 & M equipment, repair and maintain
metal works of the project facilities.

(4) The agricultural service section will assist and advise the
farmers for promoting advanced technics for irrigated agriculture
and collect and compile agricultural data.

(5) The administrative section will work mostly the same as that
of the construction office, for accounting, financing, administrative
affairs, etc.

The Branch Offices will be established in both districts; Phetchabun
and Lom Sak, for control of the Field Offices as mentioned before, The
supervisor will be appeointed as a chief of the Branch Office for supervising
the activity of Water Master in the Field Offices, and responsible for all
0 & M works of the related Field Offices. The main duties taken by the
Branch Offices are as follows:

(1) Collection of information of cropping schedule from the Field
offices and transfer it to the main office,

(2) Supply of information on water distribution schedule to WUA
through the field offices,

(3) Maintcnance of the project facilities in the commanding area, and

(4) Providing periodical consultation to WUA on operation and main-
tenance within the terminal irrigation units.

2.3.2 Water Management

Water management up to the farm turnouts of each sub-project will be
mainly carried out under the responsibility of the field office. For effi-
cient operation of the proposed irrigation systems, each irrigation system
will be divided into several zones. Each zone of about 7,000 rai (1,120 ha)
will be further divided into about seven irrigation units called Chaeks.

Each chaek of about 1,000 rai (160 ha) will consist of four terminal irri-
gation units. The covering area of each terminal irrigation unit is planned
to be less than 250 rai (40 ha}.

The systematic staffing channels will be adopted for management of
each irrigation system and the above-mentioned zone and chaek.

Water master will be appointed as a chief of the field office and
directly responsible for water delivery to the irrigation system, and also
supervise one to four zone men. Major works to be taken by the water master
are;

{1} Preparation of the suitable cropping pattern for the area based

on water availability and control of water supply from canals to each
irrigation unit according to the cropping pattern,
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{2} Statistical study of actual consumption of irrigation water
in the canal and at the terminal,

(3)  Supervision and arrangement of staffs in the field office for
efficient water management and adeguate maintenance of the canals
and facilities, and

{4) Preparation of monthly report on the water operation for the
branch office and main office.

Zone man will be responsible for water management within the zone.
He will supervisc four common irrigators and support water master on esti-
mating and reporting of irrigated area, quantity of water delivered and
delivery schedule and perform the maintenance works of the laterals as well
as drainage canals in the zone assigned to him.

Common irrigator will manage the water distribution at the farm
turnout which will cover terminal irrigation unit of 250 rai (40 ha).
Four irrigation units (one chaek) will be handled by one common irrigator
who will be hired on the contract base with the project engineer. Besides
the water aperation works, common irrigator will report to zone man on
water quantity required from Water Users' Group, maintain the main ditches
and perform the necesaary works for water management. Common irrigator
will be elected among the members of water user's group and given the role
concurrently with & chaek leader.

2.4 Water Users' Association Set -up

For the management, operation and maintenance of the irrigation and
drainage systems in terminal irragation unit, beneficiaries will organize
themselves into the Water Users' Group (WUG) in each chask of about 940 rai
(150 ha) consisting of about 100 farm families ocn an average in the irriga-
tion development area. For good coordination and cooperation, federation
of WUGs, called Water Users' Association (WUA) will be established in each
irrigation system of the sub-project through affiliation of WUGs. The
following table shows the numbers of WUGs and WUAs to be established in
the project area.

Name & No. of wWua Command Area of WUA No. Of WUG

Huai Khon Kaen 31,875 rai 34
{5,100 ha)

Pasak Left Bank 27,750 rai 30
(4,440 ha)

Sri Chan 6,000 rai 6
- {960 ha}

Huai vai 11,250 rai 12
(1,800 ha)

Khlong Chaliang Lab 7,500 rai 8
’ {1,200 ha)

Huai Pa Daeng 13,560 rai 20
{2,170 ha)

TOTAL 6 97,935 rai 118

(15,67C ha)
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2.4.1 Water Users' Group (WUG)

WUG will be organized in each chaek consisting of four terminal
irrigation units on the initiative of related village and sub-district
(Tambon) chief and with quidance and consultation of the Water Users'
Center in O & M Division, RID and 0 § M Office, before completion of
the construction work of the project.

After establishment of wug, group leader (chaesk leader) will be
elected among the members as a representative of the group. The chaek
leader and members will take responsible for operation and management within
the terminal irrigation units under mitual cooperation. The major works
taken by the chaek leader will be as follows:

{1) Preparation of register of members and collection of data
on expected cropping pattern, water use of members and report it to

O & M Office through regulation work of WuUA.

(2) Regulation and control of water distribution according to the
program decided by the O & M Qffice.

(3) Preparation of maintenance schedule and stimulation of members
into the works.

{4) Solution of all kinds of problems related to the water manage-
ment.

All the works mentioned above will be done under the guidance and
support of zone man and agronemist in the O & M Office.

2.4.2 Water Users' Association (WUA)

WUA will be established in each irrigation system of sub-project as
a federation of WUGs as mentioned hofore. Further, it is strongly proposed
to establish the committee of WUA for efficient managemént of each WUA.
The committee will be orxganized by about 25 representatives elected from
chaek leaders and take responsibilities not only for water management of
the terminal irrigation units, but also for support of farm management of
members according to the created condition of the committee. Through the
committee, the WUA will be given strong support from all the agricultural
supporting agencies in the province such as RID, DAE, BAAC, etc.

The followings are the major duties to be taken by WUA and its committee.

(1) Preparation of register of association on the basis of submitted
ones from the chaek leaders,

(2) Regulaticn of sub-project wide water distribution and O & M
program on the basis of the submitted cropping pattern and program
from the chaek leaders and reporting it to 0 & M Office,

(3) Regulation of water distribution to zone areas through contact
with the water master in the field office, and
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(4) Supply of farm inputs and marketing of products with better
conditions than private sectors and supplying credit from BAAC.

All the works mentioned above will be done on the condition of
close inter-linkage between WUA and all kind of institutio

nal agencies
mentioned before.
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