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FEASIBILITY STUDY

| ANNEX 1V
(IRRIGATION AND DRAINAGE)

1 PRESENT CONDITIONS
1.1 Existing Trrigation Areas in and around the Schemes

Small irrigalion systems construcled and managed by farmers themselves were found
out at 5 sites in and around the 3 Scheme areas, namely Upper Kaphew, Lower Xe Set and
Upper Tay-Un.  Water off-take systenis for the irdgation areas are mainly small brush weirs
~which are made with stone, wood and bamboo. Irrigation water is conveyed through small
earth canals by gravity method. Related structures are not constructed and diversion of water
supply is carried out by timber stop logs. [lrrigation walter supply is carried out for rainy
season paddy cultivation only. Drainage canal systems ate not found out. The followings
are the features of the existing inigation systems: :

No. FLocation Village Water Weir Ara  No. of
_ - . Source Type . (ha)  Farmers
1. Upper Kapheu  B.Sixiangmai  Kapheu  Brushweir 4 6
. River
-2 Lower Xe Sel B.Nateu Thon River Brushweir 7 5
3. “ BNatou  Xe Set River Brushweir 7 13
4. “ - © Spiing - 10 19
5. Upper Tay-Un  B.Chakamrit  Thon River Brush weir = 13 6

1.2  Water Management of Existing Irrigation Areas

Operation and maintenance works of all existing irrigation systems are conducted by
 some farmer themselves as follows, but irrigation” water user group are not established.
Operation of irrigation water supply is carried out only in the rainy season and no irrigation
practices is done in the dry scason in all existing systems.  Operation and maintenance works

of canals are executed by farmers themselves. : :

2 DEVELOPMENT CONSTRAINTS

Development constraints in the 5 Scheme areas are generally pointed out (1)
accessibility to intake sites due to deep valley of the rivers, (2} high dam-up of intake, (3)
limitation of waler resources in dry season due to small watershed management area, (4) soil
~erosion in the opened forest, bush and grasstand which are left after slash and bum cultivation.
Consteaiits to the cach Scheme Development are sumntarized as follows;

2.1 Upper Champi Scheme

_ The H. Chamipi which is water resources of the Scheme has formulated a deep valley
froin up siream to down stecam of the Scheme area, and botli the banks of the siver has a steep
cliff. ‘These deep valley gives severe conditions to make plans on intake Structure and canal

layout of head race section. - As for the result that the intake stnicture is Selected to provide in

“upstream in order to avoid higher dam-up at intake structure, water resources of irrigation in the
dry season is limited due to the decrease of watershed management arca. ~ Soil erosion
probleins are generally found out in the entire Scheme arca, and specially in the opened land
such as tea and coffee plantation areas and grassland,

-1



2.2 Upper Tapoﬁng Scheme

Land capability of left bank of the H. Tapoung is evaluated to severe conditions for
upland farm development, but the left bank has suitable conditions for development.  Soil
erosion problems are found out in the entire Scheme area, specially, in grassland and watershed
manageinent area of the proposed reservoir.

2.3 Upper Kapheu Scheme

The H. Kapheu flows in deep valley, and steep and long cliff is formulated. The
accessibility to the proposed inlake structure is much severe. Layout of headrace of irrigation
canals has also severe conditions: Water resource for irrigation in the Scheme area is limited
in the dry season due 1o small watershed management.  Soil erosion problems are specially
found out in the opened forest land. '

2.4 Lower Xe Set Scheme

Water resources of irrigation is the Xe Set river, and the river water at intake structure
is the water relcased from the hydropower station.  The design flood discharge is estimated at
about 1,000 m3/sec. at intake structure site, taking into account the design discharge of
spillway of the Xe Setdam.  The discharge of river water is not stable at intake slructure in the
dry season due to the peak operation system of hydropower station. Therefore, complicated
water management will need for off-taking irrigation water in the dry season. Lower
ircigation arcas of the Scheine has severe conditions for paddy and upland field development
duc to low land capability evaluated from view points of he rockiness and gravel of the soils.
Soil erosion problems are generally found out in the entire Scheme area, specially in bush area,
grassland and the opened forest areas.

2.5 Upper Tay-Un Scheme

~ Water resources of irrigation are the H.Tay-Un river and the H. Thon siver. Water
- resource of the H. Tay-Un is limited in the dry scason due fo absorption of irrigation water in
upper siceam areas.  Soil erosion problems are specially found cut in the bush and grasstand.

3 DEVELOPMENT CONCEPT. _
3.1 Trrigation Development for High Land Vegetable Cultivation

High land vegetable cultivation is proposed in tesrace with the altitude of more than
1,200 m instead of coffee plantation because of cool climate condition.  In the Feasibility
Study, vegetable cultivation is also proposed in the 2 scheine areas, namely Upper Champi and
Upper Tapoung Schemes.  Small and primilive vegetable praclices are conducted in back yard
of village areas and remote hill slopes currently, but the yield and preduction are unstable and
low due to insufficient farm input, extension technology, climate condilion, insect and decease,
transportation and marketing, etc.. One of the most significant reasons on the unstable and low
production is waler shortage and water mandgement,

_ To sustain stable and high yield and production of vegetable cultivation, simple and
economic ircigation faciltitics are provided in vegetable cultivation arcas, The simple and
cconomic irrigation facilitics are proposed as carth canal system, farm pond, swall related
structures and drainage canal system only in order to conduct irrigation at vegetable farms by
furrow irrigation method. Modernized irrigation facilities such as sprinkler and pipe line system,
drip imigation system are not proposed becausc expensive inilial investment, expensive
maintenance and complicated management will nor be expected in this development stage.

V-2



However, farm roads which have another functions such as inspection road for
tertiary canal and drain, farm bund for soil conservation are also provided as well as irrigation
and drainage development f‘lClhtleS

in agncullur’l! ¢xtension dwetoplmnl program, the high land vegetable demonstration
and trial station is ptoposed to construction the Upper Champi Scheme area. As the station has
demonstration vegetable farms of more than 30 ha, irrigation and drainage canals and related
facilities are provided as one irdigation block of the Upper Champi iiigation scheme.

3.2 Supplemental Irrigation for Rainy Season Paddy

Supp!cmcntary ircigation in rainy season aims to sustain the stable growth of r’uny
season paddy, if existing paddy field and / or potentials of paddy field development are -
‘confirmed in and around theé Scheme area: In the Feasibility Study, this concept can be
adopted in the two (2) Schemes; namely Lower Xe Set and Upper Tay-Un Scheaies.

_ * Surplus waler discharge of the Xe Set river in rainy scason which is deducted the
maintenance flow to down stream areas and irrigation walter for the Xe Set Scheme from river
discharge at just before intake structure can be conveyed to paddy fields of the neighboring
scheme as irrigation water of paddy field, Because irrigation potentials in the Xe Set Scheme
can not expanded, sinee the Scheme area is scheduled to develop fully based on land suitability.
In this case, the supplemental irrigation can be carried out, using the water resource of the
Scheme, but the beneficial paddy fields are in the other Schene area.  In the Upper Tay-Un
Scheme, surplus discharge of both water resources, namely the H. Tay-Un and the H. Thon
can be used as irrigation water for rainy season paddy cultivation in the Scheme area.

3.3 Itrigation for Coffee

Irrigation method and / or system for coffee plantation have not been established in
the Boloven Plateau area as well the Laos country area.  In an implenxntation program of the;
Boloven coffee project which is technical assistance project undertaken by French Government,
research works of irrigation practices is scheduled in future stage because of lack of waler
resources development facilities. A present, agronomic résearch and extension works are
implemented. '

Curcent coftee plantation has met water shortage problem during flowering to fruiting
stages of coffec in the dry season, specially, in' the lower altitude arcas of less than 700 m
above mean sea level. ‘Due to this water shortage problem, production of coffee is always
unstable and furtherinore, is affected by the starting of rainy season.

On the other hand, flabors for unloading and drying works of coffec fruits are family
labors and seasond labors. Seasonal labors are currently procured from low land arca after
harvesting rainy season paddy in the area. ~ In the full development stage of coffec plantation
through the implementation of the Scheme and the Boloven coffec project, severe problems of
labor procurement will be focused.

T'umng into consideration these subjects, irrigation for coffee aims (o conirol
flowering to fruiting stage of coffee trees for 3 months and to sustain stable coffee production.
Controfling the flowering slage can indirecily effect 1o conteol peak labor requirement during
harvest season and to give more reasonable business opportunity to coffee grower.

3.4 Inland Fishery D'evelopment' by Construction of Irrigation Facilities

Daily markets are not located ina walking distance in the each the Scherie, and village
peoples’ protein constption is generally low because of physical problems of markefing
- systemand transportation and market prices. Their main protein resources are chicken, fishes
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and wild animals.

On the other hand, in irrigation development plan, the impounding pond facilities
such as reservoir and regulation / farm ponds are planced to construct in the each scheme area.
Theiefore, development component on simple inland fishery is involved to improve the village
peoples’ food conditions.

4 DEVELOPMENT PLAN
4.1  Off-taking Method aiid Intake Structures

Intake sites of the Upper Champi and Lower Xe Sct Schemes are generally
~ fornulated by decp valley and stecp cliff, and rather high dam-up of intake structure need to
take off irrigation water and doivestic supply water.  But, gravity off-taking method is
adopted, because application of pump up method is questionable for future watér management
and ‘maintenance works, taking into consideration current farmers’ farming practicc and
agricultural supporting services, etc. as description of off-taking method in the Part |, Master
plan. Type of intake structurc at both the Schemes is a concrele weir with a intake gate.

: The off-taking method at the other 3 Scheines is alsf) gravity method.  Type of '_in,take
structure is a concrete weir for the Upper Kapheu and Upper Tapoung Schemes and an
homogeneous earthfill dam and a concrete weir for Upper Tay-Un Scheme,
4.2 Irrigalioil Water Requirement _

Based on rainfall date for 10 years from 1986 to 1995 and the proposed cropping
palterns, inigation water requirement is estimated by using the following formula.

IWR = (ETc + Pr+ Pd + Nr - ER}/ Ei

where: IWR ‘gross imrigation water requitement

WR net water requirement
B overall irrigation efticiency

Ete crop consumptive use of water
Pr :  percolation for paddy
&) . puddling requirement for poddy
Nr o nursery requirement for paddy
ER effective rainfall

Basic data for this calculation such as potential evapo-franspiration (ETo), crop
coefficient (Kc), effective rainfali (ER), percotation (Pr), puddling requirement (Pd), nucsery
 roquirement (NT) and overall irrigation efficiency (Fi) are used the same figures presented in the
Pait 1, the Master Plan Study. Detailed estimation on irrigation requirement of the each
Scheme are shown in Tables IV.1 0 IV.5 . Seasonal irrigation requirement of the each
“cropping pattem is estimated as shown below, adopting rainfall data for there 10 years.

v
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Scheme Prposed Cropping Seasonal Irrigation
Pattem | Requirément (mm)

Upper Champi :

Type-C (Veg.-Upland Crop) 305-7129

Coffes _ 79 - 160
Upper Fapoung _

Type-C (Veg.- Upland Crop) 305 - 729
Upper kapheu

Type-B 1 (Upland Crop-Prddy) 911 - 1,360

) Coffee 123 - 205

Lower Xe Set :

Type-A (Paddy-Paddy) 1,627 - 2,299

Type-B 2 (Upland Crop-Paddy) 1,170 - 1,649
Upper Tay-Un

Type-A (Paddy-Paddy) : 1,222 - 2,291

Type-B 2 (Upland Crop - Paddy) 778+ 1,707 |

4.3 Trrigation Areas and Iirigation Mcthods

_ In accordance with test result on ficld intake rate, the basic intake rate in the 5 Scheme
areas is estimated about 25 mm / he. at the maximum level. In evaluation of land capability,
the maximum topographical slopes in suitable to moderately suitable land for development is
adopted about 4 %, and the majorily of irrigation areas of the all Schemes has been screencd as
the Jand with slopes of less than 4 %.  Therefore, any irsigation method for upland crops can
be adopted in all the Schemes from view points of the soils and topography.

The following three (3) methods are adopted for irfigation of each érop.

(i) Furcow irrigation method for upland crops including vegetables,
(i) Border irrigation method for coffe¢ and -
(i} Surface irrigation method for paddy.

4.4 Small Impounding Water Management

o To aim the optimized use of water resources in the rainy season and o expand:

irrigation areas as much as possible based on the land suitability in the each Schen area, small
impounding ponds are’ provided, taking into consideration topographical conditions and
location of irvigation areas. '

Except for the Lower Xe Set Scheme, eight (8) small impounding ponds are provided

{0 construct small scale earthfill dams with dam height ranging from 8 m to 20 m in the four (4)

- Scheme areas such as onc (1) site in the Upper Champi Scheme, one (1) site in the Upper

“ Tapoung Schemk, four (4) sites in the Upper Kapheu Scheme and two (2) sites in the Upper
“Tay-Un Scheme. :

Water manageinent of all impounding ponds are to operate through all the seasons,
and to storage river water in the rainy season as much as possible for irrigation use in the dry
season. Reservoir storage curve of the each scheme is shown in Figures V.1 to 1V .4,

" Storage capacity of reservoirs is determined to supply water in all irrigation areas

during a drought year of 80 % chance basc on water balance calculation, and the following
storage capacities of respective reservoirs are provided.
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Scheme Dam & Reservoir -~ Active Capacity (1,000 m3)
1 Upper Champi Champi Dam 105
2 Upper Tapoung  Tapoung Resecvoir 240
3 Upper Kaphue Dam No.1 140
4 Dam No.2 57
5 Dam No.3 58
6 —...DamNod = M0
Subtotal 395
T Upper Tay-Un Dam No.2 135
8 . RegulaionPond 65
Subtotal 200

4.5 Water Balance and Irrigation Potential

Water resources for the development are estimated based on monthly water balance
calculation between river runoff at the proposed dam site, water demand consisting of irrigation
water, domestic water supply, water loss in the reservoir and maintenance river flow for ten
(10) years, from 1986 to 1995,

Concept of water balance is presented in the following formula.

R-(LI+L2+M+D))=C+SP

Where,
‘R : Seasonal runoff L1 : Evaporation loss
1.2 : Seepage loss M : . Maintenance flow
SP: Spill out discharge. - 'C ¢ Reservoir capacity
D Irrigation demand and domestic water supply :

- Evaporation and seepage losses from reservoir- are assumed at 7 mnwday. The
- maintepance flow released from a dam are estimated as 5 % of the total flow, taking  into
_consideration the current social condition and water use in the down stream aréas. - As for the
Lower Xe Set Scheme area, water balance at intake site is included the current irrigation
demand of the two (2) existing irrigation projects, namely, Nong Deng and Soutava Di projects,
located downstream of the Lower Xe Set Schenie area.

Water resources for irrigation in the each the Scheme is estimated to sustain ful} water
supply during drought year of 80 % chance, based on the proposed cropping patterns,  and,
irrigation arcas of all the schemes are determined taking into consideration the land suitability
and results of water balance in the each scheme as shown below. The detailed is shown in
Tables IV.6 10 1V.10,
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_ - PROPOSED CROPS7  IRRIGATION AREA (ha)
No. PROPOSEDSCHEME WATER RESOURCES CROPPING PATTERN  for Feasibility Study

: “{ Master Plan) NET
1 UPPER CHAREI T CHAMPL Coftce 630
SUBTOTAL Fkii]
2. UPPERTAPOUNG - H.TAPOUNG Type-C 80
80
3 UPPER KAPHEU 1. KAPHEU Coffee 900
SRS SR RROUTPON: 17 - OENPRURTN 1. A
SUBTOTAL 1,000
4 LOWERXESET XESET Type-A - 200
SOOI {1 - % NN ... AR
SUBTOTAL™™ ™ _ i.000
5 UPPERTAY-UN H. TAY-UN/ L THON Type-A 70
Type-B 1 80
Type-Al {fallow-paddy) . 180
SUBTOTAL 330
TOTAL - 3130

4.6 Irrigation Canal Layout

Irrigation canal networks generally consists of head race, main canal, secondary canal
and tertiary canal. - Concrete block lining is provide from head race to secondary canals. Head
race and main canal are basically laid out vertical direction against to contour Jines.  Secondary
canals are laid out to branch off from main canal with a interval of about 500 m, and to follow
the contour tines. Tertiary irrigation block is roughly demarcated about 30 ha.

Basic concept of canal layout on the each scheme is considered as follows;

n Uppet Champi Scheme

[rrigation area is expanded from km 47 to km 35 of the national road No. 23, and the
irrigation blocks of about 610 ha and 120 ha are respectively located in the northera arca and
southern area from the road. - Irrigation water is conveyed to setlling basin, and distributed
through 2 main canal systems. : ‘ :

A main canal system is laid out to supply water in the upper irrigation area of the
northern irrigation block including the high land vegetable demonstration and eial station.
The other main canal system is expanded in the both irrigation blocks, coinciding a small scale
impounding pond which are located in just down stream from vegetable farm blocks. A
secondary canal, namely S1-2 is branched off near ka 43 to supply water in the southern
irrigation block , going across the national road No.23, and the other secondary canal, namely
Si-3 extends to km 35 of the national road No.23. General canal layoit is shown in Figure
IV.S. S

(2) Upper Tapoung Scheme

‘Main ¢anal is laid ou! on the left bank of the H. Tapoung river along the river course.
Main canal goes across.a provincial road about 300 m far from the intake structure site. A
level crossing structure is provided at crossing point with a small tributary of the river.
© General canal layout is shown in Figure V.6,

[
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3) - Upper Kapheu Scheme ©

Irrigation area is broadly divided into 2 irrigation blocks by a provincial road, and
expands along the road from Sixiagmai village arca to On-gnai village arca.  Main canals of 2
systems are laid out in the irrigation arca. A snain canal system is branched off near
Sixiagmai village area and goes across the provincial road to supply water in the southern area
fromthe road.  This main canal system has four (4) small scale impounding ponds to optimize
irrigation waler use, and conveys irrigation water to down stream area and is kaid out to supply
irrigation water in the down stream area of both the blocks, going across the provincial road
near On-noi village again.  The other main canal system extends substantially to supply water
in the northern irrigation block nearby On-gnai village. General canal layout is shown in Figure
1v. 7.

4 Lower Xe Sct Schene

Main canals of four (4) systens are laid out to cover the eastern and northem areas of
the Scheme. ~ A main canal system extends nearby Natteu village of the eastern area from just
the down stream of a regulation pond, and the other main canals of 3 systems extend (o go
across a national rord No. 20 to supply icrigation water in the northern area to supply inigation

water nearby Sengvang-noi village at the eastern boundary of the Scheme and Natou village at
the westem boundary of the Scheme. General canal layout is shown in Figure 1V.8,

- (5)  Upper Tay-Un Scheme

_ Main canals ate broadly divided into 3 system due to the 2 water resources of the

- Scheme, namely, the H. Tay-Un and the H. Thong. A main canal system which the water
resources is the H. Tay-Un supplies irrigation water in the upper irrigation area of the Scheme
and conveys water to a regulalion pond.  The second main canal system which the water
- resources is the H. Thong convey water to irrigate in the upper irrigation area expanding nearby

. the conjunction of the both the main systems.  The third main canal system is kaid out to carey
outirrigation in the lower irrigation area from the conjunction of both the first and second main
canal systems.  General canal layout is shown in Figure IV.9,

4.7 Canal Lining

: . According to results of soil uwcsngalmn soils in ihe majonity areas of all scheines are

- ~dystric nitosols soils group which origin of soil is basallic rock. J* characteristics is so
‘pouras and erosive against to rainfall.  Therefore, in the design on canal system, thin concrete

- block lining which the material will be consisting of basaltic gravel, sand and cement is adopted
to save seepage loss of irrigation water, to increase the irrigation efficiency and to make casy
maintenance works by farmers, themselves. The canal lining is adopted to provide in main
and secondary canals,

Type of concrete block is pre cast concrete blocks which is made near the construction

' sites, and thickness of concrete blocks is 7 cin.  Totad length of concrele lining is about 75 km

- including tertiary canal lining of about 20 kin , and coticreie canal lining is planed in the each
© Scheme as shown below. :
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_No, Scheme canal Length (km}
1 UPPER CHAMPI

Main Canal 4.7
Secondarycanal 130
SUBTOTAL 11.7

2 UPPER TAPOUNG

Main Canal 1.6
Secondarycanat 08
SUBTOTAL 2.4
3 UPPERKAPHEU
Main Canal 2.2
Secondacy canal 118
SUBTOTAL 14.0
4 LOWERXESET
Main Canal 1.6
Secondary canal o 11.0
SUBTOTAL 14.6
5 UPPERTAY-UN _
Main Canal 2.5
Secondary capal 23 -
SUBTOTAL 4.8
TOTAL 53.5

4.8 Operation and Mainteinance Plan

Operation and maintenance plan of irrigation facilities are considered at following 4
poinis;

(i) Construction and provision of O & M facilitics
(i)  Establishment of O & M organizalion

(if) Ilrrigation operation
“{iv) Maintenance schedule

4.8.1  Construction and Provision of O & M Facilities
(1) . - Provision of discharge measutement structures for water operation

Discharge measurement of irrigation water need to carry out sufficient and successiul
water operation in the entire irrigation areas.  Since irrigation water is taken off at intake
structuse and distributed to lower grade canals such as secondary and tertiary canals by turn
out and / or division box, the measuring structures are provided at downstream from the cach
intake gates, tun out and division box, The measurenient also need at just down stream
from farm pond which is constructed at head section of secondary canal in order to carry out
timely and sufficient irrigation in upland crop fields.  Type of measuring structure is designed
as o broad crested weir for main canal system and to provide a gauging staff for tertiary canal
system.

() 0 &M facilitics

For irrigation operation and maintenance works of irrigation facitities, the following
facitities shall be provided. :

(i) Rad:io system for irtigalion operation

(i) Vehicle and motor cycle for transportation, operation, monitoring and
“imaintenance works ; s

Gii)  Maintenance equipment of irrigation facilitics which will be sustained by the
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Government agencies -
{iv) O & M work office and gate keeper houses

4.8.2 0O & M Organization

Establishment of water users’ association and village water vsers” group needs to
carry out successful O & M works.  The water users’ association ‘and . village water users’
- group shall be collaborated with village agriculture association and suppotted by . other
government agencies such as district agriculiure services, provincial agriculture authority and
Ministry of Ageiculture and Forestey, and conduct the following 4 main activitics and functions
as much as possible.

(1) Maintenance works _
(ii) Establishment of irrgation schedule

(iit) Monitoring work
(iv) Collection of water charge

(1) Maintenance works

Maintenance works of the facilitics is broadiy divided into 2 groups depending to a
scale of budget and engineering / technical aspects.  The responsibility of maintenance works
are undertaken that isaintenance on main canal system which covers from a diversion structure
at waler resources to sccondary canal is carried out by the government agencies, such as
provincial agriculture authority and Ministry of Agriculture and Forestry. and that those of
tertiary canad system is carried out by the watér users’ association and village water users’

group.

Maintenance works are scheduled to carry out as periodical and emergency
maintenance works because all the scheme have diversion weirs, small scale impounding
ponds and farm ponds. '

- (2) ' Establishment of irrigation schedule

- Based on’agricultural extension progeam on' cropping patterns, the waler users’
» association and village water users’ group confirm their own operation of irrigation water
- supply and establish the irrgation schedule in the entire inigation area.

(3 Monitoring works

Monitoring system and schedule are ¢stablished in periodical and emergency cases
under smooth cooperation with the government agencies such as provincial agriculture
authority and Ministry of Agriculture and Forestry.  The filing system on monitored data and
information are planed to use for the preparation of maintenance schedule.

(@) Collection of water charge

‘ The optimized water charge are plancd to collect from all beneficiaries by the water
“users’ association Lo provide the budget for maintenance works.

4.8.3 Irrigation Operation

Irrigation opeation is generally effected by the proposed cops such as coffee, uptand
ceops including vegetables and paddy.  lrrigation hours is scheduled to conduct 24 hours for
paddy, 12 hours for upland crops and coffee. The irrigation hours of upland crops and coffec
is estumated at the peak irrigation requicement period. A farm pond is provided at head section
of secondary canal in order to control water supply it the command area.  Therefore, gate
operation of farm pond shall be periodically reviewed during cultivation period. o
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Furthermore, irsigation of coffec alms to control the flowering to froiting stage of
coffee and indirectly to control Tabor requirement in the harvest period.  To reach these goals,
rotation of irrigation is scheduled for about 3 months from the end of December to the
beginning of January. Thercfore, gate operation of turn out of main canals is also specially
reviewed during these 3 months to {it rotation schedute.

4.8.4 M'aihtenm\ce Schedule

Maintenance work of the facilities are divided into periodical and emergency
maintenance works.  Both the maintendnee works are’ consideréd in the plan.  Main
maintenance works are repairing works of ‘gates at diversion weir, disposal of sedimenl in
* settling basin, cleaning works of earthfill dain and impounding pond, cleaning works of farm
" pond and cleaning of lining canal section, Maintenance method and schedule shall be fimely
established in the future stage, based on the coltected information and data through monitoring
works in coltaboration with the government agencies.

4.9  Drainage Requirement

_ Drainage requircmient for the priority development schemes are estimated by using
rainfall data for ten (10) years from 1986 to 1995. Estimation methodology of the drainage
water requirement for the selected priorfity arca is divided into two, paddy and upland fields.
For the paddy ficld, such requirement is estimated to evacuate the surples rain water with the
drainage period of 3 days by using the probable daily rainfall which has a probability of once in
a S-years. - Besides, rational formula is applied for the upland field to estimate the drainage
water requirement with a probability of once in a S-years.  The runoff cocfficient is assumed
at 0.5, taking into consideration the proposed crops, crop farming system and soil conservation
‘plan at on-farm.: Drainage period of four (4) hours for vegetables and one (1} day for other
upland crops are considered. - Estimated results are as foltows;

Priority Projoct | Probable Daily || Paddy Field || Upland Field
Arca Rainfall (mm/day) _H q (it Jsec/ha) || 1, (mnvhi) q (lit/sec/ha)
| Upper Champi 2721 © 105 27.8 38.6
Upper Tapoung 2721 10,5 21.8 38.6
Upper Kaphea 186.0 12 7.8 10.8
Lower Xe Set 186.0 7.2 .18 108
Upper Tay-Un 36.0 : 33 3.6 5.0

4.10 Soil Conservation Plan

_ Soil conservation plan is proposed from view points of farming technology and civil
engineecing. . In this canal layout, since surface drainage on farmi level is designed to sustain
the farm ditch in horizontal direction, soil conservation method such as mulch-cultivation |,
shade tree, etc. will be planed. As for soil consérvation method from view point of civil
engineering aspect, 2 method such as (i) farm bund and (ii) boulder drop structure are planed.

Farm bund is designed to lay out with horizontal direction to topographic contour fine
to make a natural gentle terrace for a long term.  Farm bund is planed as an alley cultivation
and is earth embankment with a gravel filter section at crossing point with a terliary drain. A
" width of farmbund is 2 m.  The other dimension are as follows;

V-1l



RANGE OF [ INTERVAL OF | TIEIGHT OF
GROUND SLOPE | FARM BUND | FARM BUND

(%) {n} {n)
Less than 5 % 160 ]
5%-8% 50 1

Furthermore, other smalt farm bund, namely, on-farm bund is also provided as
temporary farm bund from view point of farming technology.

Bouldcr drop structure is planed to provide in main drains which have a vertical
direction against topographic ¢ontour lings to sustain the allowable maximum velocity . of
drainage canal. Material of the structure is mainly boulders which can be collectcd near the
sites. -

4,11  Drainage Canal Layout

Drainage canal system is consisting of main, secondary and tectiary drams Main
drains are laid out in river courses and / or existing drains as much as possible. If drainage
length is 1aid out so rather long, main drain is connected with rivers and / or other drainage
systemin order to distribute big drainage discharge and to protect soil erosion along the drain.
A tertiary drain is provided in the each tertiary irigation block. Tertiary drain is basically laid
_out to follow topographical contour line.  Total length of secondary drains to be constiucted is
about 12 km, and the detailed of the each scheme is as shown below.  General layout of main
drains in the each scheme are shown in Figures IV.S to 1V.9,

No. PROPOSED SCHEME LENGIH (m)
1 UPPER CHAMPL
Secondary drain 30
2 UPPER TAPOURG
Secondary drain 0.2
3  UPPERKAPHEY
Secondary drain .1
4 LOWERXESET
_ Secondary drain 1.6
5 UPFERTAY-UN
Secondary drain 0.1
TOTAL 12.0

4.12  Salient Features of Frrigation and Drainage Development Plans

_ The salient features of the each scheme are shown in Tables 1V.11 to 1V.12. The
- basic features of the schemes are presented below.

~4.12.1 - Uppee Champi Scheme

: lrrigation water is off-taken by concrete diversion weir proposed at upper stream of
the Champi river which is adjacent to the post kim 47 along the national road No.20 from Pakxe
to Pakxong and supplicd te the left bank area of the Champi.  Diversion weir has a height of
9.5 m and a width of 43 m. The irrigation area is 730 ha, and the crops to be irrigated arc
vegelables, upland crops and coffee.

Irrigation canal networks consist of 2 nain canals of about 5 km, 3 secondary canals
of approxmmtely 13 km, tertiary canals, an impounding pond with an activé storage capacity of
about 105,000 m’, farm ponds and related structures.  Canal lining of about 23 km  is planed
in main irrigation canals neiworks to increase the irrigation” efficiency. = Drain networks
consisting of 8 secondary drains of about 3 kmand related structures, and mspccllon and farm -
roads networks of about 22 kin paved with gravel are planed. Geaeral hyoul is shown in

V- 12



Figure IV.S.

In line with agriculture extension development program, hightand vegetable trial and
demonstration station is planed to be constructed in the area.  The station area is about 50 ha
including office buildings, accommodation, trial and demonstration farms, etc..

4.12.2 Upper Tapoung Scheme

- frvigation water is off-taken at the outlet of existing pond of the Tapoung river located
near B. Xetapung village by concrete diversion weir with a height of 7.5 m and a width of 383 m.
Frrigation arca is upland ficld of 80 ha which is expanded at left bank of the river, Main crops-
‘afe vegetables and upland crops.  Storage capacity of existing pond is increased by about
240,000 m >, New inland fish cultivation is planed in the newly developed reservoir.  In
canal and drain networks, one {1) main and one (1) sccondary irrigation canal are planed to
layout about 2.5 km in total length, and one (1) secondary drain is taid out with a total length of
approximalely 200 m.  Canal lining is also planed to provide about 3 km in main to tertiary
canals. Inspection and farm roads are planed about 5 kit with gravel pavement.  General
tayout is shown in Figure 1V.6.

4:12.3  Upper Kapheu Scheme

Water resource for irrigation development is the Kapheu river, and concrete diversion
weir is plancd to construct at about 1.5 km upstream from B. Sixiangmai. Height of weiris 3.5
m and a width is 14 in. Irrigation waler is conveyed to an arca of 1,000 ha by main and
secondary canal networks of about 14 km.  Main canal networks consist of 2 main canals, 3
sccondary canals and terdiary canals, 4 impounding ponds with total effective capacitics of
about 395,000 m® and related structures.  Canal lining is planed to provide about 21 km in
main and secondary canal networks.  Main crops to be irrigated are coffee, upland crops and
wet seasont paddy. Main and secondary drains metworks compose of 6 secondary drain of
about 1.1 km in lenglh. Farm road networks includinig inspection foad of canals are laid out
- aboiit 16 km with gravel pavement.  General layout is shown in Figure 1V.7.

4.12.4 | Lower Xe Set Scheme

_ Irrigation water is off-taken about 2 km downstream from Xe Set power station by
conctete diversion weir with a height of 11.5 m and a width of 75 m and regutated by storing
* water in pond which is laid out at just downstream from the diversion weir in order to deal with
the released discharge from the Xe Set hydro-power station. - Irrigation areais 1,000 ha, and
main crops are paddy and upland crops.  Main canal networks consist of 3 main canals and S
secondary canals, fari ponds and related structures.  The length of main canal networks - is
about 15 km. Main drain networks of about 8 km consist of 4 sccondary drains and related
structures.  Road networks including inspection road are planed about 26 kni with gravel
pavement.  General layout is shown in Figure 1V 8.

4.12.5 Upper Tay-Un Scheme

_ Water resources for irvigation development is 2 rivers, namcly, the Tay-Un river and
the Thon river, and small impounding ponds are planed to construct at each the river basin.
Irrigation water is conveyed to the irrigation area of approximately 330 ha by main canal
networks of about § kmin a total length. A regulation pond is planed to construct along main
canal stretched from the H. Tay-Uniriver.  An éffective storage capacity of the regulation pond
is about 65,000 n*.  Irrigation arcas are 330 ha of paddy in wet season and about 190 ha of
upland crops in the dry season. Main drain networks is planed to layout about 100 m in a
total length, and farm road nctworks of about § km including inspection roads are planed with a
gravel pavement.  General layout is shown in Figure IV.9,
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5 DESIGN
5.1 Design Standard

Design standards on earthfill dam, impounding pond, diversion weir and irrigation
and drainage canals and related structure are adopted based on the standards issued by the
Ministry of Agriculture, Forestry and Fishery, Japan.

5.2 Design Concept

Irrigation anddrainage facilitics are designed based on the following concept , taking -
into consideration present natural, social and environmenlal conditions of the respective
scheines.

€)) Ierigation and drainage facilities for easy O & M works

Except for diversion weir and earthfill, irrigation and drainage facilities are designed
toaimateasy O & M works.  For casy maintenance works, irrigation canal and farin pond are
designed to be lined by pre-cast concrete blocks to sustain easy production of concrete blocks
and easy maintenance of canal section by water users’ group in future maintenance stage. For
- more easy operation, simple facilitics such as broad crést weir of discharge measuring
structures and vestical type of intake tower with sluice gates for impounding pond are designed.
Water level of farm pond is also designed to control by using side spillway.

(2) Irrigatior and drainage facilitics taking into account soil conseivation

.~ For soil conservation, the facililies to protect soil ecosion in farm plot and along.
drainage canal are designed.  The facilities are designed to be tow cost, easy maintendance and
no technology for maintenance. The facilitics are farm bund combined with an alley
cultivation and boutder drop structure. -

5.3  Irrigation and Drainage Flow Chart

Chart flow of irrigation and drainage canals are shown in Figures 1V.10 to IV. 19.
Design discharges of canal and drain are multiplied irrigation area by the peak irigation
requicement of the each crop in the cach scheme.

5.4 Design Discharge
D Design Discharge of Irrigation Canals

_ Irrigation water supply is scheduted to be 24 hour - supply for paddy field and 12
- hour-supply during the peak requirement for upland crops, vegetables and orchards. Irdgation
discharge of the each canal is multiplied ivigation area by the peak irrigation requirement of
paddy , upland crops and coffee. Design discharge is determined to (ake into consideration the
peak water requirement for each crop and rotation of water supply. Design discharge of main,
secondary and irrigation canals are estimated in the each scheme area as shown below.,

)] Upper Champi Scheme o : N _
Main and Secondary Trrigation Canal Q=0.004 m*/s 10 0.153 m’/s
Textiasy Frrigation Canal Q=0.003 m*/s to 0.043 m’/s

(ii) Upper Tapoung Schemé _
Main and Secondary Iriigation Canal -~ Q=0.009 m’/s to 0.035 m’/s
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Tertiacy Trrigation Canal Q=0.018 m’/s to 0.038 m’/s

(iii) Upper Kapheu Scheme - :
Main and Sccondary Irrigation Canal Q=0.004 m'/s to 0.275 m'/s
Tertiary Irrigation Canal Q=0.006 m'/s to 0.038 m'/s

{iv) Lower Xe Set Scheme _ .
Main and Sccondary frrigation Canal ~ ~ Q=0.032 m/s t0 3.300 m’/s
~ Tertiary drrigation Canal Q=0.018 m¥/s 10 0.219 m'fs

(v) Upper Tay-Un Scheme
Main and Secondary Irdgation Canal Q=0.036 m’/s to 0.489 m’/s
Tertiary Irrigation Canal Q=0.006 m*/s to 0.181 m’/s

) Flood Design Discharge of Diversion Weir and Dam

Design flood discharge are basically provable flood discharge with a return period of
5-year for diversion weir and that of 30-year for dam spillway. However, design flood
discharge of Tay-Un dam No.2 is determined as provable flood discharge of 100 - year taking
into consideration village areas, nanely B. Chakamlit and profitable agriculiure land. The
design flood discharges of each diversion weir and dam spillway are determined as follows.

(i) Upper Champi

Intake weir Q=102.2 m*/s
DamNo.1 Q=19.6 m*/s

(i) Upper Tapoung
Intake weir Q=33.6 m*/s

(i)  Upper Kapheu
© Intake weir Q=122.0 m’/s
DamNo.l Q=13 m/s
DamNo.2 Q=5.1 m’/s
DamNo.3 Q=56 m’/s
Dam No.4 Q=34 m’/s
G(iv) Lower Xe Set

Intake weir Q=1042.0 m*/s

(v}  Upper Tay-Un
Dam No.l Q=138.0 m¥/s
DamNo.2 Q=61.1 m*/s
" DamNo.3 Q=16 w’/s
(3)  Design Discharge of drains
Design discharges of drain in the cach scheme is estimated as foltows:

(i) Upper Champi . _
" Secondary Drains  Q=0.121 /s to 1.136 in'/s
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Tertiary Drains ~ Q=0.027 m¥/s to 1.011 m'/s

(ii) Upper Tapoung

Sccondary Drains  Q=1.865 m'/s ,
Tertiary Drains ~ Q=0.320 m*/s to 1.636 m’*/s

(iii) Upper Kapheu

Secondary Drains  Q=0.135 m¥s to 0.616 m’/s
Tertiary Drains  Q=0.022 m'/s to 0.878 m%s

(iv) Lower Xe Sel

Secondary Drains  Q=0.225 m¥/s to 1.876 m¥%s
Tertiary Drains ~ Q=0.073 m’/s t6 0.933 m'/s

{v) Upper Tay-Un

Secondary Drains  Q=0.067 m’/s
Tertiary Drains ~ Q=0.005 m’/s t0 0.198 nv’/s

5.5  Desiga of Canals, Drains and Roads

Trrigation canal has a trapezoidal section, and inside slope of canalis t : 1.5, Canal
lining is expanded from main and secondary canals by concrete block. Type of concrete block
is pre cast concrete blocks which is made near the construction sites, and 3 types of concrete
blocks such as type-1, 100 (L) x 300 (W) x 7 (t) cm, type-2, 100 (L) x 200 (W) x 7 (1) cm and
typc-3, foot type are designed.  Thickness of concrete blocks is 7 cm. Weephole is designed
to provide in excavation scction of canals.

: Maximum velocity on canal is determined 0.9 m/ sec. for conerete lining and 0.6 m /
-sec. for carth canal taking into consideration stable hydraulic flow and prevent soil erosion.
- Minimum velocity of canal is determined 0.45 m / sec. to prevent aquatic plants’ growth and

. . siltation, -

S, L i)minage'cdndl s earth canal with trapcioida] seclion, and inside slope is designed to
- the 1 LS. Maximum velocily of drain is deigned 0.9 mn séc. during peak discharge to prevent
" soit erosion. : _

Roughness coefficient (n) of canals are determined as follow.

Concrete lining - n=0.015
Earth canal n=0.03

' Iree board of canal (F) is determined by the following formula.
FS0.05 x BV (2 X ))40.1 |

Inspection toads with a gravel pavement are laid out along canals and drains.
Inspection road are broadly divided into two (2) types, namely, Type A and Type B. Type A'is
provided along main and secondary canals . Total and effective widths of Type A road are
respeclively 5 mand 3 m. Those of Type B are 3.5 m and 2.5 m respectively. The pavement is
15 cmin thickness, Fann road is designed to link these inspection road in order to inlensify the
effective function of canal inspection and regional transportation. Outside slope of road is 1 :
1.5 and shoulder poriion and oulside stope of the road is designed 1o cover by sod facing.
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Typical sections of canal, drain and road are shown in Figure 1V.20.

5.6 Design of Major Structures
8} Pan

Earthfill dam is homogencous type , and riprap of 1 m in thickness is provided at
surface of upstreanm slope. Dami which dam height is more than 10 mis desigaed to provide toe
drain consisting of stone and sand filter. slopes of upper and down stream sides are basically
determined to divided into 2 ¢ases. In case of dam which dam height is less than 10 m, both the -
slopes are | : 2.5, and in case of dam height is more than 10 m, slope of upper streani side is
1 :3.0 and the slope of down stream side is 1 :2.5.

_ Flood discharge is designed to spilt out through intake tower of duck bill type and
flood way. As for dam No. | & dam No.2 in the Upper Tay-Un, flood discharge is designed to
spill out through side spilhway and intake tower. Major dimension of each dam are as follows.
Typical section of dams are illustrated in Figures IV 21 to 1V .22 as sample drawings.

Scheme Name [ Widih of [ Lengthof] River | FW.L | HW.L | LW.L
-1 ofDam [Crest in)] Crest {in)} Bed EL. u :
Upper Channpt [DamNo.i| 6.0 30.0 {1170.00] 1185.00}.1184.00] 1174.00
Upper Kapheu [DamNo.1j 4.0 140.0 | 677.50 | 684.50 | 684.00 | 678.00
dilto Dam No.2 4.0 1900 | 671.30 ] 676.50 1 676.00 | 672.00
dilto Dam No.3 4.0 . 1700 | 661.50 | 666.50 | 666.00 | 662.00
~ dilto DamNo.4] 4.0 130.0 | 65550 [ 662.50 | 662.00 | 656.00
Upper Tay-Un__ |Dam No. | 6.0 755.0 | 760850 | 616.00 | 614.50 | 614.00
I dilto DunNo.2|[ 6.0 3050 [ 60200 | 609.00 | 608.00 | 604.00
- ditto Dam No.3 4.0 200.0 | 608.10 | 610.50 | 610.00 j 609.00
Scheme “Name filcvation | Elevation [Slope of | Slope of
- of Dam - | of Crest: | of Drain | Inside | Outside :
Upper Champi| DamNo.1 | 118600 | 1175.00 | 1:3.0 1:2.0
Upper Kapheu]| DamNo.1 | 685.50 none - | 1:2.5 1:2.5
ditto Dam No.2 | 677.50 none 1:2.5 1:2.5
ditto - DamNo.3 { 667.50 none 125 125
dilto DamNo.4 | 663.50 nonc 2.5 1:2.5
Upper Tay-Unl DamNo.1 | 617.00 | 611.00 | 1:3.0 1:2.0
ditlo DamNo.2 | 610.00 605.00 | £:3.0 1:2.0
ditto DamNo.3 1 611.50 nong 1:2.5 1:2.5

2) Diversion Weir

Diversion weir is broad crest concrete weir, and height of retaining walls is designed
to add frecboard to high water level during desiga flood.  Design flood discharge is designed
to spill out through main weir body. Scouring sluice Crest length of weir is basically
determined (o sustain width of existing river, and dimension of scouring sluice is designed to
flush out boulders of less than 0.5 s, and length of scouring sluice is designed 1o be of less
~ than half of the length, '

Settling basin is proﬁded in the Upper Champi and Upper Kapheu Schemes.

LIV 1T



Setiting basin is designed to provide at immediately down stream of intake structure, if wide
and opencd land is available, Ditmension of settting basin is designed to occur siltation of the
particles of minimum 0.3 mm. Dimension of cach scttting basin are as follows. Typical section
of diversion weir is illusteated in Figure [V, 23,

T

Scheine Lengthof | ~ River H.W.L [Elevation | Elevation [Scouring
Crest (m){ - Bed EL. of Crest | of Intake | Sluice
Upper Champi | 43.0° | 121800 | 122460 [1223.50 1223.00 | 30 m |
Upper Tapoung| - 38.0 122150 |-1226.60 | 1226.00] 1225007 25 m
Upper Kapheu | 14.0 794.50 [ 798.60 | 79600 | 79550 | 1.5 m
| Lower Xe Set 75.0 367.50 378.00 | 374.50 | 37400 | 5.0 m |
Scheme Length of Upper | Length of Lower | Length of Riprap
_ : Apron{m) . Apron(ny) om)
Upper Champi 13.0 - 19.0 30.0
Uppet Tapoung 105 12.0 10.0
Upper Kapheu 9.0 7.0 15.0
Lower Xe Set 14.5 265 45.0
(3)  Intake Structurc

Intake structure is divided into 2 types such as intake gate of weir and intake tower of
dam. Intake structure consists of gate and steel screen, Dimension of intake gate is 0.6 m (H) x
0.6 m (B) taking into consideration manual operation of gatc and maintenance works. Intake
tower is concrete tower of duck bill type, and water is off - taken through sluice gates which
are provided about 2 m interval from nonmal high water fevel of reservoir.

The other type of intake structures is provided in order to off - take water for domestic

| . water supply at diversion weirs of Upper Champi, Upper Kapheu and Lower Xe Set schenies.
+ Off taking of stable water amount is regulated by gate opération.

. Regulation Pond

For adjustment of water supply from hydro-power station in the Xe Set Scheme
during the peak hydro-power operation system in dry season, concrete lined regulation pond
which an effective capacity is 130, 000 m3 is provided. Regulation pond is earthfill iype, and
outside slope of embankment is desigied to covered by sod facing in order to prevent soil

- ¢rosion. Dimeasion of regulation pond is as follows. Typical section of regulation pond is
illustrated in Figure 1V .24,

Crest width of embankment

20 m
Side slope of embankment 1:1.5
‘Thickness of concrete lining at stope 0.07 cm
Thickness of concrete lining at boitom 0.15 cm
Effective water depth 20m
Free board 1L.Om

(5) Farm Pond

- farm pond is provided at head section of tertiary canal which the command aréa is
covered by upland crops, coffee and tea to adjust ime - lag of water supply among main to

v-18



- tertiary carals and water supply amount for tertiary canal. Farm pond is earthfill type of
-rectangular size, and 8 types of farm ponds are designed as shown below, depending
topogeaphical condition. Dimension of farm pond are basically as follows. Typical seclion of
regulation pond is illustrated in Figure 1V.24,

Crest width of embankment 1.0m
- Side stope of embankment t:1.5
Thickness of concrete lining at slope 0.07 cm
Thickness of concrete lining at bottom ™~ 0.10 cm
Effective water depth 1.0 m
Free board 0.7 m
Type Basic Dimenston Type | Basic Dimension
o Widih (m) | Volume (m”) Width (m) | Velume ()
| IS 225 3 35 1,225
2 20 400 6 40 1,600
3 25 625 7 45 2,025 -
4 30 900 8 50 2,500

6) Turnout and Measuring Devices

Turnout is provided at off branching point of main and secondary canals, and § types
‘of turnouts are designed depending to elevation of mother canal base as shown below. Turnout
consists of inlet transition, conduit and out let transition sections. Conduit section is designed
as reinforced concrele box because of thin éarth covéring. For maintenance works of turnout,
specially, conduit section, concrete beam of concrele box is designed to open. Measuring
device is also designed to provide immediately down steeam of turnout as board crest weir.
Typical sections of turnout and measuring devices are shown in Figures 1V.24 10 1V.25.

" Type Tnlct . Barrel - Cuilet
Baschight(m) [ Length (my | Width(m) [ Height (m) .| Width(m) | Height(m) |

| 0.3 L0 O 030 - 0.50 - -~ 0.50 1.90 o
2 0.4 1.25 0.30 0.50 0.50 1.90
3 - 0.5 - 1.40 0.30 0.50 0.50 1.90
4 0.6 - 1.55 0.30 0.50. 0.50 1.90 -
S . 0.7 1.70 0.30 0.50 0.50 1.90

() Impact Box

For stable distribution of irrigation water to lower grade canal through turnout in steep
gradient section of main and secondary canals, impact box is provided to dissipate hydraulic
energy in transition section from unsteady flow at steep gradieat section (o steady flow at gentle
gradieat section. Impact box is provided 3 types shown below. Typical sections of impact box
arc shown in Figeure 1V.24 (0 1V 25,

Wi.dlh fill)

' Type ' 'D'i'scharge (m°/sec) Length (m)
1 less than 0.10 1.00 1.50
2 from 0.10 to 1.00 1.50 2.00 .
3 ~_more than 1.00 2.50 3.50
- (8) Drop

- Drops of 2 types, namely inclined drop and vertical drop; are provided dependilig to
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gradient of canals and discharge. Diménéion of drops arc-as follows. Typical sections are
shown ir Figores 1V, 24 to 1V.25. ' :

Inclined Drop

Length (m) Basewidth(m) Wall height (im)
Inlet Chute Encrgy Outiet Chute & Chute - Energy
transition section dissipaler | transition | Dissipator | section dissipator
3060 1 400 | 200 0.80 050 - 0.30 0.80

_ _ _Vertical Drop
Design discharge | Scitling basin length | Setiling basin width [Depth of water cushion

“ioss than 1.0 m/sec 3.50m 350 m 0.35m
more than 1.0 ar/sec 6.00 m 250 m .80 m

(9) Culvert

Box culvert and pipe culvert are deigned for irrigation and drain respectively, Box
culveit is divided into 2 lypes such as single conduit and 2 conduits types depending (o design
discharge. Pipe culvert provided for drain is also divided into 2 types as shown below. Typical
seclions are also shown in Figures 1V, 24 to IV .25,

Type | - Barrel{(m) Type Barrel (m)
Width [ Height : Width Height
Single Barrel Double Barre )
1 0.40 0.40 _ 10 - 0.90 0.50
2 0.60 | 0.40 3 10 [ 040
3 0.80 040 12 1.30 0.30
T4 0.90 0.50 ' 13 1.60 0.80
5 1.00 - 0.50 14 "2.00 | 1.00
6 110 060 ~ Pipe Barrel
7 1.30 0.80 - P11 Dia. 900 nun
| 8 1.60 - 0.80 P2 - Dia. 1,000 mm
G 7.00 100 - [

(10)  Gabion malteess at confluence points with drain and cana!

Tertiary drain is designed dircctly to connect with tertiary drain in order to evacuate
excess water to be conveyed from irrigation canal system. However, since connection section
beiween tertiary canal and tertiary drain is generally steep, gabion maliress is designed to
construct by using boulder collected at site, :

~On the other hand, other type of gabion mattress of 15 m is desigaed to provide at
confluence point among drains.
5.7 Design of On - farm Facilities
¢} Canal Layout
On - farm development facitities consists of tertiary and quarterly canals, tértiary and
quarterly drains and related structures. Tetiary canal of about 40 % is designed to be concrete

lined canal, and quarterly canal is easth canal. Unit command area of tertiary canal is basically
20 bha. Typical canal layout of on-farm developent is shown in Figures 1V.27 to 1V.29.
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2 Land Preparatory Works

land preparation works such as rough land grading works including clearing and
stripping works are designed. As for lwd preparation of paddy ficld, rough leveling work is

also designed.
(3) Farm Bund

For soil conservation, farm bund invelving alley cultivation is designed as described
in section 4.10.
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UNIT iRRIGATlON WATER REQU]RE‘\“ENT (TAPOUNG)
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Table IV.§ (2} IRRIGATION WATFR REQUIREMENT (TAY.UN SCHEME)
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Table IV.$ (¥2) IRRI(‘ATIO\I WATER REQUIREMENT (UPPFR TAY-UN SCHEME)

Raenfatl : Sekorg

ET Draat Safavan

with Sweages (iotal effective capacity 200,000 cu m)
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Table IV.11

Salient Features of Upper Champd, Uppe'r Tapoung and Upper Kaphea Schemes

Upper Champi Scheme . ‘

. . Gential Descripticn
Scheme Name Upper Champl
Location and Alnitude Pakxong District, Champasak Provioce (I-l. 2001 1,209 m)
No. of Targat Villages 8 villages

Village Name Lak33, Lak35, Lak36, Lak38, Lak40, Lak42, Lak4}, Lax4s
Households 828 househohds
Populatica 4,731
Irrigation and Dratnage mua@ ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ o
- Water sources H Champj
- Proposed croppieg patiern and Irrigation area (net) Coffes s 620 ha, Uptand Crogs - Vegetables : 110 ha 730ha
- Diversion weir Corcicle diversion weir, Widih = 430 m 1 place
- Earthfill dam V=34,000m3 : 1n¢.
- Reservoir Effective storage capacity = 105,000 m3
- Dusiga discharpe 0117 msec.
- Maia irrigation canals Concrete Jining canal, 2 canals 4.7km
- Secondary irrigatica canals Conctete tinigg canal, Icanals 130km
- Secondary drainage canals Eanh canal, 8 canals . 30 km
« Farm road “Effective width = 3.0m, Gravel pavemeal 20.2km
- Farm ponds Cut and embankmest pond 43 places
Upper Tapowng Scheme _ .
General Description
Scheme Name Upper Tapovng
Location and Alttade Pakxong District, Champasak Provi 0¢e (EL 90010 53O0 m)y
No. of Target Villages 3 villages ’
Village Neme Fooulangkeo, Houaisan, Xetapunp
Households 262 hoascholds
Population 1478
rrigation and Dratnage Facilities
- Water sobroes H.Tapoung
- Proposed ceopping pattern and Irrigation area (oot} Upland Crop - Vepetable 1 80 ba 80 ha
- Diversioe weir Concigie diversion weir, Wisth =380 m 1 place
- Reservolr Effective storage capacity = 240,000 m3
- Dosign discharge . (0.063 misex,
» Main irrigation capals Conceete liping canal, 1 canal : i6%m
© - Secondary irrigation canals Concrete linlog caral, 1 canal - 08 km
- = Secondary drainape canals - Earth capal, 1 ¢anal ‘ ) 02km
© - Farmroads Effective width = 3.0n1, Gravel pavemeat 53km
- Farm poods Cut and embankment poad _ 5 places
Upper Kapheu Scheme ) ‘ . )
. General Desciiption
- Scheme Name Upper Kapheu
Location and Altitede Laoogam District, Sslavan Provieee (EL 600 to 800m)
No. of Target Villages 5 viltages
© Village Name Poouak-nol, Sixiangmai, On-nol, Phouak-gnai, On-gnai
Houscholds 456 househalds
Populauon 2,393
irrigalion and Draina-ge Facilities -
‘= Walet soues H Xagheu
- Proposed croppieg pailers and Errigation area (pet)  Coffec : 200 ha, Paddy - Upland Cmps 100ha - I.(‘m LE}
- Diversion weic Concrete diversion weir, Width = 140 m 1 place

"« Earhfill dam
- Resetvoir

- Dusign discharge
~ Maia irrigstion canals

- Secondary irrigatioe canals
= Secondasy drainaze cansls

« Farm roads
« Farm roads

Vi= 20,000 m3, V2 = 16,000 m3, V3 = 18,000 m3, V4 = 15,000 m3 4 nos.
Darm No.1: Effective slorage ¢apacity = 132,000 m3
Dam No.2; Effective storage capacity = 64,000 m3
Dam No.3: Effective storage capacity = 52,000 m3
Dam No.4: Effective storage capacity = 142,000 m3 .
0.272 m¥ux,

Concrete hining canal, 2 ¢anals 22km
Concrele lining canal, 3 canals 11.8km
Earth canal, 6 canals 1.1 kau
Effective width = 3.0m,Gravel pavement 153 km
Cul znd embankment pond 35 places
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Table IV.12  Salient Features of the Lower Xe Set and Upper Tay - Un Schemes

Lower Xe Sel Schewe . : .
: Geaeral Pescription .
Scheme Name Lower Xe Set .
Location aad Alttude Salavan District, Salavan Province (EL 300 10 400m)
No, of Target Villages & vittages
Village Name Nattew, Sengvang-gaai, Hovakhoua, Seegvang-nod, Khonleag, Natew
Households 386 houscholds
Population 2,303
(2) Irvigation and Dialnage Facilities
- Water sources H.Xe Set
- Proposed ceopping paticrn and Irrigation area (et} Paddy - Paddy : 200 ha, Paddy - Upland Crops §00ha  1,000ha
- Diversion Weir Corcreie diversion weir, Width = 750 m 1 place
- Regulation pond 1 place
- Dosign gischarge 030 m3fsec.
- Main krigation canals Concrete lining canat, 3 canals 38km
- Segondary irfigation canals Concrete living canal, 5 canals HO0kn
~ Secondary drainage canals Earth ¢anal, 4 canals 7.6 km
- Farm toads Effective width = 3.0 m, Grave! pavement 260km
- Farm ponds Cut and embanikumeal pood 35 places
Upper Tay - Un Scheme - o
General Description
Scheme Name Upper Tay-tn .
Location and Alitude Thateng Disurct, Sekong Province (EL 500 (2 60tn)
No. of Target Villages 3 villages )
Village Name Chaamlit, Khanikok, Chakam-mai
Houscholds 108 houscholds
Population 871
lfrigatioa auc.:!. Dratnage Facilities
- Water souries H.Tay-ux, and J.Thoo
“~ Proposed cropping patiera and Irigation area {oet} - Paddy - Paddy : 70 ba, Paddy - Upland Crops : 80 ha
Raioy Season Paddy < 180 ha 330ha
- Diversion weir H.Tsy Un, Dam No.1 Earthfill dam 1place
H.Thon, Dum No.2 Earhfill dam 1 place
Dam No.3 Esthfill dam : I place
- Earthfilt dam Vi =21,000m3, ¥2=492,000m3, V3 = 10,000 m3 3 nos.
- Reservoir Effective storage capacity= - m3
Effective storage capacity = 158,000 m3
. . Effective storage capacity = 65,000 m3
-« Regutation pond - ] I place .
- Design discharge " DamNo.l 0.489 m¥sec,
: . DamNo.2 0.182 mAfsec,
- Maie brrigation canals ] Condrei lining canal, 2 canals ©25km
- Secondary irrigation canals Concreie lining canal, 3 canals 23%m
- Secondary drainage canals Farth canal, 1 canal 0,1 km
- laspection roxlds Effective width = 3.0 m, Gravel pavemnt 3.0¥m
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