4.5 Irrigation and Drainage Plan of Tonle Bati- Area
4.5.1 Delineation of Irrigation Area

The area of irrigation development of the Tonle Bati Study area is delineated from the
foIlowmg basic considerations: .

(1} Areato be commanded from Tonle Bati Lake and Existing Irrigation Canal System

Main and laterals have been re-constructed for an area of about 1,600 ha and tertiary
canals have been provided for about 900 ha, although they are presently not well functioning.
The canal system of overall irrigation development of Tonle Bati area will be baqed on the
existing canal layout.

Irrigation water of the existing Tonle Bati area is served from Tonle Bati lake. Water
levels of the lake to be kept for irrigation are limited with surrounding conditions. The high
water Jevel should be less than 7.8 m to avoid the inundation of pagoda locating on the south -
coast of the lake. Further, the lake is important resources for tourism and fisheries, then the
low water level is to keep at least Sto6.m.

(2) Extent of Suitable Soils for Irrigation Development

'Major parts of the Tonle Bati area belong to "moderately suitable” to "marginally
suitable". Most of the Tonle Bati Study area, therefore, will be incorporated in the irrigation
development area except the land subject to inundation arourid Cheung Loung lake. The area
extending below the elevation of El. 5.3 m (LBTB) wﬂl be excluded from intensive irrigation
development area. . .

" On the basis of the above-mentioned condition, the airea of 4,200= 'ha_ wi!l.be delineated
as the suitable for irrigation development of Tonle Bati Study area. The extent of the area is
as summarised below and the location is as shown in Fig. V-8. :

: ~ Location _ . Irrigation area (ha)
1. Existing lrrigation area- ' : 1 1,600° '
2. Surrounding area : : 2,600

Total o _ 14,200
4.5.2 Water Supply Plan

(1) Localised Reservoir Plan .

The irrigation water source of the Tonle Bati area is the Tonle Bati river with lake
storage, but it is quite limited in the dry seasons. To increase irrigation area of the Tonle Bati
Study area, augmentation of i 1rr1gat10n water is inevitable.

The Department of Hydrology has prepared a muiti-reservoir plan to ziugment irrigation
water to the Tonle Bati area. The plan. envisages the c¢reation- of a series of reservoirs
consisting of Stung Toch, Saba and Kok Tel reservoirs, all of which are linked by a dike -
running between Kandal Stung and Kok Tel villages. The storage-water surface of them are
as shown in Fig. V-11 and V-12. The gross storage volume was estimated to be 29 MCM, -
with a corresponding surface area of 1,400 ha at the same water level of 12.0 m. On the
basis of this plan, some part of the dike from Saba to Kok Tel have bu,n unplunented but
the main dam embankment has beén suspended .
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The Department of Hydrology has made another reservoir plan, envisaging
construction of Saba reservoir and rehabilitation of the connection canal (NS 78) to make a
straight connection to Tonle Bati catchment with the Prek Thnot river through the Stung Toch

‘river. This plan has advantages that construction of the canal is relatively easy and the
soonest result will be realised on short time. Based on this plan, re-construction of the
connection canal (NS 78) has been implemented. : : o

In due consideration of the irrigation plan and environmental situation on the reservoir
areas, the localised reservoir plans envisaged are conceived as follows.

i) Stung Toch 'Reser.voir

* The intake water level at Kompong Tuol regulator is set to be 11.5 m on account of
avoiding inundation arid/or ill-drainage of the areas locating upstream of the Kompong
Tuol. A large part of the envisaged reservoir area lies on the ground levels of 10. to 11
m: Therefore, no possibility of the creation of Stung Toch reservoir is considered
under the condition of a revised intake water level. -

i) Kok Tel_Reservoir :

The Kok Tel reservoir plan envisaged by the Department of Hydrology is to construct
an earth dam across the Tonle Bati river which discharges water into Lake Tonle Bati.
The reservoir level was set at 12.0 m with a gross storage volume of 18 MCM and a -
corresponding water surface area of about 700 ha. The dam crest was set to be 14.0m
in elevation with a-maximum height of about 9 m. The embankment of a main dam of
about 1,300 m remains uncompleted. According to the information obtained during the
field survey, the following negative aspects on creation of the planned Kok Tel
reservoir (reservoir water surface of 12.00) were considered. ' : '

 a. Inundation of three villages, which require resettlement of villagers with about 120
- families and provision of infrastructures in resettlement areas,
" b. Inundation of about 400 ha paddy fields which requires additional farm land to the
villagers,. _ R S e
c¢. Loss of living environment for villagers, such as good developed trees.

In order to avoid inunda_tioh of the villages as well as to reduce loss of farm land in the
reservoir.area, and further taking into account the revised water level of 11.5 at the
Kompong Tuol regulator site, a Kok Tel reservoir water level should be lowered to
10.5 m. ' ' S :

- The following altemaﬁives will be conceived for the irrigation pian of the Tonle Bati
- Study area under without and with Prek Thnot reservoir cases: - S .

Alternative Plan - Prek Thnot Réservoir  Localised Reservoir Connection Canal

Plan-la = Without Prek Thiot - Without Kok Tet With connection canal
R - Reservoir - " Reservoir _ '
©Plan-16 Without Prek Thnot -~ With Kok Tel . With connection canal

MR “Reservoir - o Reservoir L
. Plan-2 . 7 With Prék Thnot ~ Withont Kok Tel - With connection canal

Reservoir ' Reservoir

" The irrigable arcas of the respective alternatives are described hercunder.
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(2) Irrigation Area

. The irrigable area of the Tonle Bati Study area is 4,200 ha which consists of (1) the
area of 1,600 ha (the existing Tonle Bati area) where rehabilitation/construction of irrigation
- facilities was made, and (2) the area of 2,600 ha lying around the existing Tonle Bati
irrigation area. In order to ensure reliable irrigation to the existing Tonle Bati area of 1,600
ha, irrigation plan for those area under without Prek Thnot reservoir case was examined.
Water balance simulation of respective plans was carried out on the following conditions:

Description : Altemative Plan-1a Alternative Plan-1b

Localised reservoir  Tonle Bati lake Tonle Bati lake plus Kok Tel reservoir
storage . Storage : 16.7MCM (at HWL 7.8 m  Storage:  26.0 MCM (at HWL 10.5 m
in to Tonle Bati lake) : in to Kok Tel Reservoir)
: SOMCM (at LWL 60 min 167 MCM (at LWL 7.8 m
. Tonle Bati lake)} : in Tonle Bati jake)
Connectioncanal  Capacity of 7.0 m3fsec - Capacity of 7.0'm31se_c

Water requirement  For the proposed cropping pattern {1,600 For the proposed cropping pattern (1,600
ha}, and For receding paddy cropping for  ha), and For receding paddy cropping for

_ 600 ha : 600 ha ' o _
Water toss from* Percolation loss of 2. mm/day plus Percolation loss of 2 mm/day plus
Teservoir evaporation - : evaporation - B

i) Without Prek Thnot Reservoir Plan

- Water balance simulation of Plan-1a indicates that this plan could ensure irrigation to an
area of 1,600 ha as shown in Fig. V-13. Run-of-river water of the Prek Thnot reduces
sharply from December, showing the minimum in March. The supply from the Prek
Thnot river through the connection canal could not be expected during the dry season in
some years. In the later stage of the second cropping and the beginning of the first
‘cropping, i.e. January through May, lake water level goes down. It necessitates
pumping-up irrigation for the dry season irrigation area. The irrigation area Jocating the
main canal is flat, having the elevations of 7.0 to 7.5 m. “In the period of the flow
water, the pumping irrigation is inherently needed. The storage simulation indicates
that irrigation water of 5.6 MCM is required to be lifted for 4.5 months, as shown in
Fig.V-14. : '

The irrigation plan-la requires pumping irrigation in the dry season. Storage
simulation of Plan-1b shows that the gravity irrigation will be ensured throughout the -
year for an area of 1,600 ha,” as also shown in Fig. V-14. - '

H) With Peck Thaot Reservoir-Plan-2

Irrigation Plan-2 will ensure the sufficient irrigation of the whole area of 4,200 ha.
without Kok Tel reservoir according to the result of simulation (see Fig. V-15). Water
requirements for the whole area 4,200 ha is. as estimated in Table V-13. The irrigation
plan-1a for 1,600 ha wiil be implemented prior to or at least at the same time. As
mentioned above, in case of Plan-1b, the gravity irrigation can be ensured for the area
of 1,600 ha. It means that Kok Tel dam contributes much to reducing O & M works.
However, in case the Prek Thnot dam is realised on short time, the dam will not be
Justified. The implementation of Kok Tel dam is largely dependent upon the time span

to the Prek Thnot dan construction.

The implementation schedule of the Prek Thnot Multipurpose Project is not formulated
-at the present time, ant it is not clear whether Prek Thnot reservoir becomes operational
on short time or long time. In this situation, it is recommended that irrigation
development of Tonle Bati Study area is implemented firstly with Plan-la as the first
phase; without Kok Tel dam by augmented water through the connection canal.
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(3) Water Supply Plan

The design capacity of the Main Canal M1 is 9.8 m3/sec which is sufficiently large to
command the area located in the southern part of the Tonle Bati area. It is served with
extension of the Main Canal M. The eastern part of the area will be commanded with the
extension of the Main Canal M3. The northern part of the area will be supplied from the
Main Canal M1 with improvement of the main canal. The preliminary canal layout is as
shown in Fig. V-16. :

'45.3 Drainage Plan

The drainage systém of Tonle Bati area is broadly divided into three drainage systems.
The eastern part of the Tonle Bati arca is drained to Cheung Loung lake through the old Pol Pot
canals running on east-west direction. The southern part will be drained to the Haknuman (NS
85) canal. While, the northern part is directly drained in the downstream of the Tonle Bati
river. : S '

The drainage canal system to be constructed consists of major drainage canals, tertiary
and quaternary canals and their related structures. Major drainage canals will be constructed
_mainly by improvement of the old Po} Pot canals. The preliminary layout of drainage system
of Tonle Bati area is as shown in Fig. V-16. The tertiary drainage canals within the tertiary
blocks are improved/constructed together with the irrigation canals system. '

4.5.4 General Features of Irrigation and Drainage Facilities -

(1) General Design Consideration

The prclimihar’y designs of irrigation and drainage facilities are prepared for
development of the Tonle Bati arca. The following are the general features of the Project
facilities: . : ' : ; :

1) Irrigation Canals
a. Main canals - 3 o . _
The existing main canal will be improved for the following:
- Slope protection by means of concrete lining, and sod facing,

- Re-shaping of canals cross sections with excavation of canal sections or earthfill
for embankment, : -

. Provision of inspection road for main canal with gravel metalling.

'b. Laterals and tertiary canals _

- Re-shaping of canals cross sections with excavation of canal sections or earthfill
for embankment,

- Provision of tertiary canals as to suit the appropriate tertiary block size.
¢. Provision of quaternary canals

' - Provision of the field ditch will be needed to ensure equitable water delivery in
the tertiary service area. . '
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d.

Related structures

- Installation of gates,

- "Repair of canals sections downstream of structures, and

- Provision of required structures or structure parts where not prov1ded yet

" i) Activation of Tonle Bati Lake Reiated Structures

The water levels of Tonle Bati Lake will be lowered in the dry season even the
irrigation water is augmented from the Prek Thinot through a connection canal. Lifting
water from the lake will be required in the dry season to supplement the gravity
irrigation supply. The pumping station will be improved. The intake will be provided
with slide gates with improvement of the inlet and outlet structures. The following are
the major required works for activation of Tonle Bati lake for the 1mgat10n purpose.

a.
b.

c
d

'Improvement of intake -

Improvement of Pumping Station

- Improvement of Spillway of Tonle Bati Lake
'lmprovement of Lake Dike -

jit) Improvement of Connect1on Canal (NS 78 canal)

In order to augment the storage water of the Tonle Bati lake, the followmg connecnon '
canal and its related facilities are needed fo be rehabthtated :

A,
b.
¢,

Improvement of NS 78 Canal
Stung Toch Regulator
‘Kandal Stung Regulator _

iv) Improvement of Drainage Canals and Related Structures

- A

b
S C.
d

Clearing and reshaping of major drninage canals,
Reshaping of the tertiary drainage canals,
Additional tertiary canals, |

Drainage structures where required.

(2)_ Proposed Project Works

The general features of the proposed project works of the 1mgat10n and drainage
system are as follows: N .
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First Stage  Second

Description Work Stage Work
Main capal : '
- Improvement of main canal : (km) 83 -
.- Construction of main canal -~ {km) - -
Lateral '
- Improvement of existing Lateral {km} 6.9 -
- Construction of Lateral ' (km) . 3.1 16.3
Tertiary canal . _
- -Improvement of existing tertiary canal (km) 15.0 -
- Construction of tertiary canal (km) 33.1 182
Quaternary canal system : (ha) 1,600 2,600
. Improvement of Tonle Bati Lake Related Structures
- Intake : (nos) 1 -
- Pumping Station : {(nos) 1 -
- Spillway of Lake (nos) 1 -
- lLake Dike . : (km) L.§5- -
"Improvement of Connection Canal N .
- Connection canal _ o {km) 4.6 -
- Stung Toch Regulator . (nos) 1 -
- Kandal Stung Regulator . (nos) 1 .
Drainage works - ' '
- - Major drainage canals (km) 24.1 - 382

- - Tertiary canal : C (km) 418 - 66.6

4.6 Selection of Priority Areas for 'Irrigation and Drainage Development
4.6.1 Ba's;ic Appfoach to Project Tmplementation |

The irrigation and drainage development projects herein formulated are one of the
important development components of the integrated agricultural and rural development project,
which includes various schemes for development and consolidation of infrastructure facilities .
as well as for reinforcement and/or activation of supporting functions. In order to effectively
. implement the various components, and taking into account the technical and managerial
- capacity of the staff concerned, the implementation of the schemes should be made under the
well designed stage-wise development.” It could be divided into the following two stage:

D P[ipritj{ Déveloﬁme_m

- The first stage development airns to establish the technical and implementing base as a
model area which will have to be the core to demonstrate the effects of the well managed
irrigation and drainage system and function as the base for the future expansion to the whole
area. Selection of the. priority development areas as a model development can be made
according to the physical and socio-economic conditions of the-Study areas and the following
selection criteria; - - R o :

‘Benefit will accrue quickly with investment.

a
‘b Priority area will function as a model exhibition to surrounding area.
c. Project components will be easily applied to other areas extensively.

- Land productivity is high.
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e. The area is located near a water source and it is possible in the area to realize
double cropping as well as crop dwermﬁcahon in terms of imgation water
resources. _

Accessibility of farm products to market is good. :
g. Security condition is good.

(2) Second Stage Development

The remaining area will be covered in the second stage development. The
implementation and operation of the model area would provide various information on
intensive farming and life improvement measures, and chance for gaining experience for
execution of the large-scale project 1mplementat10n On the basis of the accumulated result
and institutional set-up during the first stage development, the second stage could
successfully be implemented. Commencement of irrigation works, however, will be subject
to the schedule of realization of the Prek Thnet multipurpose dam,

Whereas, the area belonging to the older terrace area is not suitable for intensive
development as already suggested in the preceding chapter. For this area, pasture and fodder
crops or fuelwood production are proposed without imgation development

4.6.2 Prority Development Projects

The irrigation and dramage development plan of the Study arca revealcd the irrigation
development potential for the following two cases:

&) Imgation development wzthout Prek Thnot reservmr

a. Kandal Stung area: - 1,850 ha with cropping mtensxty of 173 %
b. Tonie Bati area: _ 1,600 ha with cropping intensity of 180 %

(2 Irngation development with Prek Thnot reservmr

a. Kandal Stung area: o _4,2_00 ha w:th cropping intensity of 200 % . -
b. Tonle Bati area. ' 4,200 ha with cropping intensity of 200 % '

In order to establiqh a technical and Implementing base as a model arca for the
integrated agricultural and rural development the areas of 1,950 ha for Kandal Stung project
area and 1,600 ha for Tonle Bati project area is selected as a pnonty developmenl area, where
reliable irrigation could be ensured under "without Prek Thnot TeServoir condiuon" and the
existing irrigation facilities are required tobe improved '
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5.  PRELIMINARY DESIGN OF FACILITIES
OF PRIORITY DEVELOPMENT AREAS

5.1 Kompong Tuol Irrigation Intake
5.1.1 General Design Consideration

In the design of the rehabilitation of Kompong Tuol irrigation intake consisting of Tuk
Thla regulator, Kompong Tuol regulator, National road No. 3 dike and other related facilities,
the following design consideration is taken into account:

(1)  Uncertainty of Flood Flow Condition

The extreme floods of the Prek Thnot form a river channel flood flow and flood plain
flow. The railway and road embankments located upstream of the Kompong Tuol intake
hold back some flow, which is then released, increasing flood flow to the downstream due to
overtopping or collapses. This uncertainty of flood flow condition should be considered in
determination of the design flood.. :

| (2) Design Flood Discharge without Prek Thnot Dam

The planned Prek Throt reservoir has a flood control function. The implementation -

schedule of the Prek Thnot dam, however, is not determined yet.. Then the works for

- Kompong Tuol intake has to be designed for the flood peak under without Prek Thnot -
reservoir. - L - _ SRR

" (3) Floodand Normal Water Level at the Kompong Tuol regulator =

‘The flood level in August 3, 1994 rose to 13.5 m (LBKS) at Tuk Thla regulator, when
the flood waters overtopped the National Road No. 3 in many places. It is recommended to .
adopt 13.0 m for the design flood water level. B BT ' '

Normal water level for irrigation of 12.0 m (LBKS) was not dccepted from the
upstream villagers. Water level of 11.0 m, which was maintained under a closing condition
of all gates of the Tuk Thla regulator in the dry season, occurred the lack of water in the

- Kandal Stung area. It is recommended to adopt 11.5 m for the normal water level.

© (4 Levee along the Prek Thnot River -

A flood dike along the right-bank from Kandal Stung intake to the railway embankment
was constructed during the Pol Pot regime to prevent floods flowing over the low-lying area.
- The floodwater in August 3, 1994 overtopped the dike and the paddy fields are inundated.
Rehabilitation/heightening of the flood dike is prerequisite to Kompong Tuol irrigation intake
works. The low-lying paddy fields on the left bank will be inundated under the normal
- operation water level of 11.5 m. It is also required to extend the existing embankment along.
the spillway channel. - L L



5.1.2 Geological and Soil Mechanical Conditions at the Site

. Geological conditions of the Tuk Thla regulalor the propo';ed Kompong Tuol regulator
and road dike sites are summarized as follows:

(1) Tuk Thla Regulator Sites

There exist mediuin to fine dense sand layers up to the.elevation of about 5 m. The
sand layer is slightly permeable, and slightly dense having N-value of 20 to 30. Firm fine
sandy layers underlies the pervious sand layers, which show N-values of 30 to 50.

(2) Kompong Tuol Regulator Site

The geology of the site consists of loose to soft sand layers with N-value of 5 to 20 and
the sand layers are relatively high pervious. It exists above about +2.0 m in elevation, Firm
sandy silt layers underlie the'lose sand layers, having N-values of 30 to 50 and being less
pervious. Thickness of the firm layer is about 3 m. . :

3 National Road No. 3 Dike Site

This site is underlain by a firm to solid sandy silt layer (less pervmus) a dense silty
sand layer (highly pervious) and a soft to loose sand layer (highly pervious). The highly
pervious sand layers are continuos from the upstream to the downstream at the proposed
embankment site and are susceptible to piping under a raised water level condition. The soils
available in the high water channel near the site are fine grained soils. Those soils are not
suitable for embankment materials because of being highly dispersive, and less effective to
compaction. So far as the result of the soil test on mixture of in-situ materials with the laterite
or gravel soils is concemed, dispersiveness of the in-situ materials is not improved. :

51.3 Prelimihary Design of the Facilitieé

(1) Design Dlscharge and Water Levels

" The demgn flood dlscharge and water levels for rehablhtatmn of Kompong Tuol 1r1take.
is set as follows:

a. - Flood Discharge at 100 -year return period w1th0ut Prek Thnot dam

o _ : 1,900 m3/sec
b. Normal'operatien water level ' L : EL. 11.50 m
¢. Allowable maximum flood water level . . :EL 13.00 m

(2) . Tuk Thla Regtilator

The gate portion will be replaced w1th a new structure. The. ex;stmg brldge for the

- National Road No. 3 and stilling basin are used, with additional provision of downstream

protection. Five (5) motor driven roller gates, 6 m width and 3 m height, will be provided.
This regulator will share the release of 400 m3/sec of the design flood dlecharge '

(3)_ Kompong Tuol Regulator _
The outflow trom the existing Kompong Tuol regulator is attaekmg the downstream

road embankment, causing bank erosion.. Seepage was observed on the outlet wall. The
existing Kompong Tuol regulator will require much cost in the future to maintain the
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structure in a good operational condition. The existing regulator will be demolished and
replaced with embankment, The proposed site is selected near to the original river course
where the river flow is concentrated. The proposed regulator will consist of five motor
driven roller gates, 6 m width and 5 m height and the road crossing bridge. The piers and
bridge are supported with concrete piles. The sheet piles under the piers will be needed
against seepage. The base level of the gates is determined to be 6.6 m in elevation on the
basis of the present river bed, which is 1 m below the bottom level of the existing Kompong
Tuol regulator. This regulator will share the release of 650 m3/sec of the design flood
discharge. '

(4) Overﬂ_ow Type Spiliway

This spillway will is provided to release the flood water exceeding the capacities of the

two regulators. The required design capacity of the proposed spillway is 850 m3/sec. The
proposed spillway will be provided at the north side of the proposed Kompong Tuol
regulator. The proposed cross section is of trapezoidal earth embankment covered with thin
concrete and the sheet piling will be provided against seepage. The stilling basin will be
provided downstream of the overflow section. Embankment will be constructed by selected
soil materials to be transported from the outside. '

Crestlength 400.0 m -

‘Crest El 11.5m

Crest-width : :

‘Total width 150 m

Road portion T 90m . {concrete pavement)
_ Side slope - o 1:2.5 _ (thin concrete lining)

(-5) ‘National Road No. 3 Dike

'High embankment between the Kompong Tuol regulator to the old river channel is
liable for failure when the high reservoir levels are maintained. A new embankment is
located slightly upstream from the existing route with the straight line. The sheet piling wiil
be provided under the dike against seepage. Embankment will be constructed by selected soil
materials to be transported from the outside. . B

Total width - o 150m

Netwidth - 90 m (asphalt pavernent)
Crest Bl 143 m o
Sideslope =~ T 125 © . {sod facing)

(6) Flood Dikes along Upstream Right Bank and Left Bank

The present flood dike located on the right bank of the Prek Thnot river is improved -
through re-shaping of embankment with laterite covering. The left bank embankment will be
- extended to reach to the village road. The lowered crest portions will be provided for both
dikes to lessen the flood damage in the areas.

‘Right bank dike .Left bank dike

. Crestwidth C4om . 40m
. CrestEL o 135~046m 13.5 m
Length - = = T 4.0km : 1.0 km

. Sideslope .~ .. 120 - 120
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(7) Racho Communication System

. The present water management of the irrigation system 1nclud1ng regulators on the Prek
Thaot river was made by the respective provincial or district office. To make effective water
management of the Prek Thnot river flow in the dry season as well as the flood season, the
radio communication system will be installed. The station network is as follows:

a. Main st_auon_ . Depanment of Agncultmal Hydrauhcs and.

_ Hydrometeorology at Phnom Penh

b.. Branch station - Water management Office of DAHHM

c. Site station -~ Kompong Speu provincial office of Hydrology (for Roleng
Chrey regulator )

- Kompong Tuol regulator ofﬁce to be prepared

(8) Improvement of Related Facilities |
“The existing Kandal Stung regulator, locatmg west of the Natlonal Road No. 3 near to |

the Kandal Stung intake, will be replaced to functlon for regulatmg the discharge from the
Prek Thnot river to the Stung Toeh river.

5.1.4 General Features of Proposed Improvement Works

The generaj features of the rehabilitation of Kompong Tuol intake are as shown below
The general layout of rehabllltatlon works is as shown in Fig. V 17.

‘@) Tuk Thla Regulator Replacement of gates, (w1dth 6mx helght 3 mx35. sets)

b) Kompong Tuol Regulator . ' Replacement of existing regulator,
o .. (gate: width 6m x height 5Sm x 5 sets, bndge width 13 m)
) Splllway - o o _ Overflow (ype, 400 m in leagth
d RoadDike Total width 15 m, asphalt pavement & width 9 m
¢} Flood Dike on Upstream nghl Banks Length of 4 km and 1 km for right and left banks dlke crest
" width 4 m

f) "Radio Communication System Main, branch and two site stations

During flood times, the floods less than design discharge (1,900 m3/sec) will be able to
be discharged downstream through the above two (2) regulators and the overflow type
spillway. The flow capacities of two gates are depending upon the downstream water level,
The following is the estimate of the flood discharge through the two gates under varied
downstream water levels, under whlch ne ﬂowmg over on the spll]way is occurred;

Upstream WEL Downstream WEL D15c:harges '
(m) . o - (cum/sec)
s 110 . 55
1.5 10.5 650
11.5 , ‘100 . 700

After the completion of the Prek. Thnot dam, the ﬂoods w111 be regulated by the storage_ ‘
function of the dam and the probable flood in L00- -year return period will be reduced to
approximately 1,100 m3/sec after the dam completion. In the case, most of floods will be

released from the two regulators. - The detailed operauon manual has to be: prepaled at the
1mplementahon stage. :
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5.2 . Kandal Stung Irrigation Project
" 5.2.1 General Design Considerations |

In the design of the irrigation and drainage systems, the following design consideration -
will be taken into account :

. (1) Available River Discharg_es to the Project Area |

The Project area is located in the most downstream of the Prek Thot Multipurpose
Project area. The available discharges to the Project area at the Tuk Thla and Kompong Tuol
regulators are estimated to be tesidual ones, after sharing the irrigation demands of irrigation

schemes in the upstream. :

(2) Intake Water Level

The water level at the head of the main canal is set to be 11.5 m in view of reducing the
risk of inundation of the area in the upstream of Kompong Tuol intake as well as ensuring
reliable water supply from the intake. : .

(3) . Small Scale Pump-up Irrigation Area -

The high-elevated area at the upstream end of the main canal was not served so far
under the present irrigation practice. Farmers are using small scale pumps for paddy and
vegetable cultivation, With the water level of 11.5 m; to serve the area, small scale pumps
will be introduced in the project. ' ' ' '

_(4) Separate Irrigation and Drainage System

To promote equitable water supply and efficient water management, level-crossing of
irrigation canals with Pol Pot canals (drainage canals) has to be neglected. Irrigation and
drainage systems have to be separated'in the canal system, except quaternary canals.

(5) Future DeVelopmeht Area

~ Overall development of Kandal Stung area is divided into priority development and
future development. Facilitics for the priority development which relate to the future
extension area include a head regulator, main canal, lateral canal and related structures. They
have to be given the capacities for future development. ) -

5.2.2 Irrigation Canals and Related Structures
. (1) Irrigation Syéfem .
The propoSéd irrigation and drainage systems are basicdlly on the basis of the existing
~ jerigation system with modification of canal layout, canal sections and discharge/water level
- control structures. The prelifminary irrigation and drainage canal system layout is as shown
in Fig.V-18. The irrigation diagrams thus prepased is as shown in Fig. V-19.
(2) Improvement of Canals - - _
Canal sections of main canal to fertiary canals are in poor shape due to siopé sliding and

erosion. To prevent collapse of the canal embankment and to save the future O & M cost,
canal slope protection will be needed. Most of canal embankments are also severely eroded
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and eroded soils are silted-up on the canal berms.. Canal reshaping by earthfill and removal
of sediment will be necessary. The canal inspection roads are not well maintained and
damaged duc to erosion or breach of embankments. Laterite pavement will be provided for
inspection road after re-shaping. The typical sections of irrigation canals are as shown in

Fig. V-20. The following works are required for respective canals:

Y

ii)

(3)
i)

iit)

& o =

Main and Lateral Canals

a. Slope protection for the existing main canal by means of 2 phase concrete lining,
and for the existing lateral by means of canal lining, .

b. Sod facing for canal and embankment slopes,

¢. Re-shaping of canals cross sectlom with removal of sedxment and earthﬁll for
embankment,

d. - Improvement of inspection roads with laterite pavement.

Related Structures
a. Installation of gates at check structures, diversion qtructures and tumouts

Repair of canals sections downstream of structures slope protectlon
Provision of required structures or structure parts where not prov1ded yet,
. Replacement of structures damaged severely
Basic Design Values
Design Discharge .
The unit design discharges for the main and lateral canaIs and tertlary canals are as
follows: o
Unit design discharges for the main and lateral 1.40 Vsec/ha
canals :
Unit design discharges for tertiary canals 1.72 Visec/ha:
Velocity

The maximum permissible velocity in unhned canals 18 determmed $0 as not to give the
erosion. The minimum permissible velocity is determined so as not to induce the-
growth of aquatic plant and moss, Considering the characteristics of soil materials, the
maximum and minimum permissible velocity are determined as follows:

Kind of canal Minimum (m/sec) Maximum {m/sec)
Earth canal ; 0.3 0.7
Lined canal _ 0.3 ' 2.0
Roughness Coefficient

The roughness coefﬁcnent of canals for determmatlon of the1r hydrauhc propertleq are
as follows: -



Canals n valve for Manning formula

Earth canai _

- Main and lateral canal 0.025

- Tertiary canal 0.030
Slope protection canal 0.020
Lined canal . 0.015

(d) Side Slope
- Canals Side slope

Earth canal

- Main and laterai canal 1.5

- Tertiary canal 1.0
Slope protection canal 1.5

1.5

Lined canal

523 Drainage Canals and Related Structures

(1) Drainage System

The drainage canal system consists of major drains, tertiary and quaternary draing. The -
function of the major drains is that major drains transport water from tertiary drains and flood
water from surrounding areas to the disposal points. The proposed drainage layout is based

‘on the Pol Pot canal system. The drainage canal layout is worked out based on the
topographic maps at a scale of 1:5,000 which were prepared during this study period in
1994, supplemented by the canal layout prepared by the DOH. The drainage layout of the
Project is shown in Fig.V-18. The drainage diagram is as shown in Fig.V-21. '

The structures related to the draihége canals ate bridges, culverts, closing bunds. The

bridges are provided at the road crossing points.

| (2) Basic Design Values
i) Design Discharge

The design discharge of the drainage canal at the respective cross sections is determined

by the following basis:

Unit drainage water requirement

4.4 lit./sec/ha

1i) _Canal Section

The drainage canal sections are desig

ned on the following design criteria:

Type of canal Trapezoidal earth canal
Permissible velocity :
"~ Maximum velocity 0.6 m/sec
- Minimum velocity . 03 mfsec . |
* Roughneéss coefficient for use of L0030
Manning formula . ' :

* Side slope
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5.2.4 Tertiary Development .

The commanding area of the existing tertiary canal ranges from 30 to 100 ha, averaged

' to 65 ha. Tertiary canals are provided in parallel at intervals of 500 m to 800 m. To ensure
equitable water delivery to the tail end of the main and lateral canal system, unification or
division of the existing tertiary blocks is needed. According to the proposed main and lateral
canal system layout, the tertiary block will command 50 ha on an average. -

Tertiary development program aims at efficient water management by establishing well
organized tertiary system and through refined rotational irrigation program. In order to
distribute irrigation water equally and efficiently to all parts of the fields through more intensive
water control, it is advisable to sub-divide the tertiary block into several quaternary blocks
(basically 7 blocks). The quaternary block is served by respective quaternary canals. The
recommended size of one guaternary block is 7 to 10 ha. : '

The quaternary canal is a terminal system. Irrigation water to be carried by this canal is
distributed to ficlds directly. The end of a quaternary canal is connected to nearby a tertiary
drainage canal so as to drain off excess water in the canal. The average interval of quaternary
canal is 100 m. All the quaternary canals except the canal to be constructed in the highest
position in respective areas are so designed as to have dual function; irrigation and drainage
function, where possible. B :
_ The structures to be required in the tertiary block will be: division boxes, measuring
~ devices such as Parshall flume type,-culvert, etc. - : ' :

5.2.5 Demonstration Fami

: 'Th_e demonstration farms is proposed to be established for the purpose to proVide the -
demonstration effects of the improved irrigated agriculture and the base for further expansion
of the development of the project area. The main objectives of the demonstration farm is as
. follows: - - : : : - e .

i) Establishment of water users associations and introduction of efficient on-farm water
management : : : : -

if) Demonstration and Guidance on Cultivation Techniques

The location of the demonstration farm is selected at the follbwing tertiary blocks in
consideration of (a) reliable water supply, (b) high demonstration effect and (c) efficient
extension services. _ : . . .

Tertiary. canal T.3.1.0 _ : 52 ha.

Tertiary canal . T.3.2.0 _ 63 ha
Tertiary canal T3.21 ' - 65ha
Tertiary canal - T33.0 - - 85ha-

Total : . 265ha

The demonstration farm will be provided with the tertiary canals and quaternary canal
system with land levelling. . - , :

5.2.6 Proposcd Irrigation and Dfainage Work.s L

The general features of the proposed project wori(s of the'-ifriga_tion and drziin,age
system are as shown in Table V-14 and are summarized below, .
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Description . : Work Quantity
Frrigation canal '

Main canal
- Improvement of main canal {km) 53
Lateral ' ' '
- improvement of existing lateral {km) 8.2
" - Construction of lateral (km) 4.0
~ Tertiary canal _ (km) 56.8
Quaternary canal system O (ha) 1,950 .
Drainage canals o o
Main canal S (km) 18.1
Tertiary canal ' (km) 64.6

5.3 Tonle Bati Irrigation Project

5.3.1 General Design Considerations

(1) Available River Dischargés to the St'udy.Area»

The Tonle Bati lake water, the main water source of the Tonle Bati Irrigation Project, is
insufficient for irrigation of the Project area. - Augmentation of the water from the Prek Thnot
river will be required. A

(2) Tonle Bati Lake Water Level

* The high water level of Tonle Bati lake is set to be 7.80 m in order to prevent Pagoda
located on the southern coast of the lake from inundation by the high water of the lake. The
low water level of the lake is set to-be 5.50 m to preserve the water level for the recreation
center. : o '

(3). Pump Inigatibh in Low Water Period

Even though the lake water is augmented from the Prek Thnot, the run-of-river water of
the Prek Thnot is insufficient to preserve the lake water level to 7.80 m (without Prek Thnot
reservoir condition). Then, the lake water levels go down. Supplemental pump irrigation is
inevitable in the low water period. S S :

© (4) . Priority hﬁgat_ion in the Elevated Areain the Dry Season

_The central part of the project area is high-elevated, which will not be served by gravity
flow. Pumping-up water in the dry season is given priority to such high-elevated area.
(5 Separate Irrigation and Drainage Systém

" “To promote equitable water supply and-efficient water management, level-crossing of
irrigation canals with Pol Pot canals (drainage canals) has to be neglected. Irrigation and
drainage systems have to be separated in the canal system, except quaternary canals. .-
(6) Future Dc:vc;l_opment Area

Overall dével()pme_nl of Tonle Bati area is divided into priority development and future
development. Facilities for the priority development include a head regulator, main canal,
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and related structures which are related to the future extension area. They have to be given
the capacities for future development.

5.3.2 lrrigation Canals and Rélated Structures

(1) TIrrigation System

The proposed irrigation systems are basically on the basis of the existing irrigation
system with modification of canal layout, canal sections and discharge/water level control
structures. The preliminary irrigation canal system layout is as shown in Fig.V-22. The
irrigation diagrams thus prepared are as shown in Fig.V-23.

(2) Canal and Related Structures '

Canal sections of main canal to tertiary canals are in poor shape due to slope stiding and
erosion. To prevent collapse of the canal embankment and to save the future O & M cost,
canal slope protection will be needed. Most of canal embankments are also scverely eroded
and eroded soils are silted-up on the canal berms. Canal reshaping by earthfill and removal
of sediment will be necessary. The canal inspection roads are not well maintained and
damaged due to erosion or breach of embankments. Laterite pavement witl be provided for
inspection road after re-shaping. The typical section of irrigation canals are as shown in
Fig.V-20. The followmg works are required for respective canals:

i) Mam and Lateral Canals

a.  Slope protection for the exmtmg miain canals by means of 2 phase concrete lining,
and for the existing laterals by means of concrete lining,

b. Sod facmg for canal and embankment slopes,

Re- shaping of canals cross sections with removal of secllment and earthfill for
embankment,

d. Improvement/provision of inspection roads with gravel metalling.

_ 11) Related Structures

a. Installation of gates at check structures, diversion structures and turnouts,
Repair of canals sections downstream of structures slopc protection,
Provision of required structures or structure parts where not prov;ded yet,
Replacement of structures damaged scvcrely

a6 o

(3} Basic Design Vaiues
i) Deqlgn Discharge : :
The unit design d;qchargec; for the main and lateral canals, and tertlary canals are as

follows:
Unit design dlscharwes for the main and lateral o 140 Vsecha
canals P
_Unit design discharges for tu’tmry canah  1.72 lisec/ha’ -
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it)

iii)

@

Velocity

The maximum permissible velocity in unlined canals is determined so as not to give th

erosion. ' The minimum permissible velocity is determined so as not to induce the
growth of aquatic plant and moss. Considering the characteristics of soil materials, the -
maximum and minimum permissible velocity are determined as follows:

Kind of canal Minimum {m/sec) Maximum (mlseé)
Earth canal - 0.3 6.7
Lined canal 0.3 2.0

Roughness Coefficient

The roughness coefficient of canals for determination of their hydraulic properties are
as follows:

: Canals .. n value for Manning formula
Earth canal '
Main and }ateral canal 0.025
- Tertiary canal - 0.030
Slope protection canal ' © 0,020
 Linedcanal . _ 0.015
{(d)  Side Slope
: Canals _ _ _ Side slope
Earth canal - . o
- = :Mainand iateral canal . - 1.5
-~ Tertiary ¢anal ' 1.0
Slope protection canal : 15.

Lined canal 15

Activation of Tonle Bati Lake Related Structures

The water levels'of Tonle Bati Lake will be IDWéred in the dry season even the

irrigation water is augmented from the Prek Thnot through a connection canal. Lifting water

" from the lake will be required in the dry season to supplement the gravity irrigation supply.

The required pumping-up water will be about 20 % of the annual irrigation demand as shown
in Fig.V-24. The pumping station and intake will be improved. The intake will be provided
with three slide gates with improvement of concrete structures. '

i)

Ifnprovementr of Intake

Three slide gates, 2.0 m wide and 2.0 m high, will be installed, to enable adjusting the
discharges through the intake and to stop reverse flow from the canal to the lake duoring

- the pumping-up. The concrete structure will also be improved.

: Improvemer_\_t. of Pumping' Staﬁon _ _ _
~ Four sets (including one spare set) of horizontal volute type pump will be installed with

- capacity. of 45 m3/min, a total head of 4.5 m and 30kW each at the existing pumping
- station. For supplying power, a set of diesel generator will be also installed.

ity

lmpfdveﬁiéht o:f:S'ﬁi]lwa.'y c_ﬁf Tonle Bati Lake

"The bridge for the National Road No. 2, which is 100ated immediately downstream of

the spillway and is severely damaged, will be replaced.



iv)

(5)

i)

533

(1)

Improvement of Lake Dike

The existing dike surrounding the lake is insufficient in elevation and eroded at some
location. Heightening and slope protection by sodding will be provided.

Raising of existing dike/road

Crest width ' ' 50m .
Crest Bl - . ' 870 m.
Location : 3 location 2.0 km in total length
Construction of dike around Pagoda .
Crest width 40 m
Crest Bl. - 870m
Length o C800m
Relaied structure
- Replacement of gates on Pol Pot drainage canals E ls.

- Replacement of bridge on Tonle Bati river 1 nos

Activation of Connection Canal (NS 78 canal)

Improvement of NS 78 Canal

In order to augment the storage water of the Tonle Bati lake, the connection canal is
required to be rehabilitated. The capacity of the canal relates to the amount of the
augmentation of water to Tonle Bati lake. It is determined to be 7 m3/sec through
storage simulation of lake water, in consideration of the future extension of the Tonle
Bati area. The canal of 4.6 km up to the Tonle Bati river will be re-worked by means
of additional excavation and improvement of spoil bank. The inspection road will be -
provided on the left bank with laterite surfacing. To prevént erosion of the damaged
canal section in dispersive soils, self-retaining 2-phase canal lining will be provided,
together with sodding. .

Stung Toch Regulator -

In order to divert water in the Stung Toch which is conveyed from the Prek Thnot
river, a regulator will be constructed in the Stung Toch river about 2 km downstream of
a-crossing point of National Road No. 3. A regulator is of a combined structure with a
concrete weir and three gates. An intake for the.connection canal to the Tonle Bati river
will be constructed contiguously to-the right bank wall with three slide gates.. The total
capacity of intake will be 7 m3/sec. S B

Drainage Canals and Related Structures

Drainage Systemn

“The drainage canal system consists of major drains and tertiary drains. The function of

the major drains is that major drains transport water from tertiary drains and from
surrounding areas to the Cheung Loung lake or the Pol Pot drainage canals. The proposed
drainage layout is principally based on the Pol Pot canal system. The drainage canal layout is
worked out based on the topographic maps at a scale of 1:10,000 ' which were prepared
during this study period in 1993, supplemented by the canal layout prepared by the DOH.
The structures related to the drainage canals are bridges, culverts, closing bunds. The -
drainage layout of the Project is shown in Fig.V-22, The drainage diagram is as shown in
Fig. V-25. S ST
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(2) Basic Design Values
i) Design Discharge

The design discharge of the drainage canal at the respective cross sections is determined
by the following basis:

Unit drainage water requirernent 4.4 lit./sectha

iy Canal Section

The drainage canal sections are designed on the following design criteria:

Type of canal ' Trapezoidal earth canal
Permissible velocity '
- Maximum velocity 0.6 m/sec
- Minimum velocity S 0.3 m/sec
Roughness coefficient for use of 0.03
Manning formola . :
Side slope L 1:1.0

i) Canal Section

The drainage canal sections are designed on the following design criteria:

5.3.4 Tertiary Development

'The commanding area of the existing tertiary canal ranges from 30 to 100 ha, averaged
to 65 ha. Tertjary canals are provided in parallel at intervals of 500 m to 800 m. To ensure .
equitable water _deli'vcry to the tail end of the main and lateral canal system, unification or

division of the existing tertiary blocks is needed According to the proposed main and lateral
canal system layout, the tertiary block will command 47 ha on an average. o

~ Tertiary developmient program aims at efficient water management by establishing well
organized tertiary system and through refined rotational irrigation program. In order to
distribute irrigation water equally and efficiently to all parts of the fields through more intensive
water control, it is advisable to sub-divide the tertiary block into several quaternary blocks:
(basically 7 blocks). The quaternary block is served by respective quaternary canals. The
recommended size of one quaternary block is 7 to 10 ha. o

' The quaternary canal is a terminal system. lrrigation water to be carried by this canal is
distributed to fields direcily. The end of a quaternary canal is connected to nearby a tertiary
drainage canal so as to drain off excess water in the canal. The average interval of quaternary
canal is 100 m. All the quaternary canals except the canal to be constructed in the highest
position in respective areas are so designed as to have dual function; irrigation and drainage
function, where possible. ' ' -

- The structures to be required in the tertiary block will be: division boxes, measuring
devices such as Parshall flume type, culvert, etc. : :

5.3.5 D_cmon’st'rati'on Farm

The demonstration farms is proposed to be established for the purpose to provide the
_ demonstration effects of the improved irrigated agriculture and the base for further expansion
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of the development of the project area. The main objectives of the demonstration farm is as
follows:

i) Estabhshment of water users associations and mtroductlon of efficient on-farm water
managernent

i} Demonstration and Gundance on Cultivation Techniques

The location of the demonstration farm is selected at the followmg tertlary blocks in
consideration of (a} reliable water supply, (b) high demonstration effect and (c)
efﬁc1ent extension services.

Tertiary canal . - T.3.6.0 31 ha

Tertiary canal : - T3.1.1 56 ha
Tertiary canal T.3.2.1 48 ha
Tertiary canal T.3.3.1 : 57 ha
Tertiary canal T.3.4.1 .. 43ha
Tertiary canal _ T.3.5.0 24 ha

Total 259 ha

The demonstration farm will be provided with the tertiary canals and quaternary canal
system with land levellmg
5.3.6 Proposed lirigation and Drainage Works

The general features of the proposed project works of the 1mgat10n and dramage
_ system are as shown in Table V 14 and are summarlzed beiow

Deseription . : " Project Work
Irrigation canals ' s : g
- Main Canat S - (k) 8.3
-Laterai - ' : o ' - (k) 10.0
- Tertiary Canal - L ' (km) 48.1
Quatemary canal system ' ' {(ha} 1,600
Improvement of Tonle Bati Lake Related Structures ' . '
-Intake _ _ " (nos) 1
- Purnping Station : (nos) 1
- Spillway of Lake : {nos) 1
- Lake Dike - Lo (km) LS. ..
Improvement of Connection Canal : :
- Conmnection canal o - “(km) - - 4.6
- Stung Toch Regulator - S {nos} . - . 1
- Kandal Stung Regulator j _ (nos) 1
Drainage canals ' S
~Main and Lateral Canal - ' C (km) 24.1
- - Tertiary Canal ' ' (km) 418



6. IMPLEMENTATION AND OPERATION
'~ AND MAINTENANCE PLAN

6.1 Organization and Management
6.1.1" Organization of the Project Implementation

The Department of Agricultural Hydraulics and Hydrometeorology (DOAHH), the
Ministry of Agricultuse, Forestry and Fisheries, would be the executing body for the Kandal
 Stung Irrigation Project and Tonle Bati Irrigation Project. DOAHH would be responsible for
both the engineering works and the construction works of the Projects, and it would coordinate
all activities of the relevant government agencies and regional administrative organizations in

~ connection with the project execution.

The Construction Office under DOAHH would have the direct res'ponsibility for the .-
project execution. The Provincial Offices related to the respective Projects would coordinate
the construction of the Projects at the provincial level on behalf of DOAHH.

" To smoothly execute the project, the Project Offices for the Kandal Stung Irrigation
Project and Tonle Bati Irrigation Project would be established. The Project Office would
- operate all the field works such as additional survey and investigation, land acquisition, the
detatled design and construction supervision. The organization of the project execution is
~ proposed as shown in Fig, V-26. - : o .

6.1.2  Organization of Operation and Maintenance

Irrigation and dfﬁinage system to be operated and maintained includes Tuk Thla and
‘Kompong Tuol regulators, irrigation canal system and drainage system up to the outlet of the
drainage canals. ' : _ _ :

Responsibilities for operation and maintenance of the irrigation and drainage systems
will be divided broadly into two types of administrative bodies, government operation body
responsible for the head regulator to lateral systems, and water users associations responsible
for on-farm irrigation and drainage systems within tertiary blocks. The proposed O & M
organization is as shown in Fig.V-27. o : L

~ The government body will be divided into two; the central government and provincial
government bodies. DOAHH will be responsible for operation and maintenance of Tuk Thla
and Kompong Tuol regulators, and of Tonle Bati lake related facilities, and Provincial Offices
of Agricultural Hydraulics and Hydrometcorology of Kandal and Takeo provinces will be
‘responsible for main and lateral canal system in Kandal Stung irrigation system and Tonle Bati
Jirrigation system, respectively. ‘ o _ : ' '

. The Water Management Office of DOAHH will carry out the O & M of the Kompong-
~ Tuol intake. The Kandal and Bati district offices will carry out O & M of main canaf and lateral -
canal systems in their administrative areas. Each government offices will have to establish
three units for the Project O & M, operation, maintenance and administration. L

- The operation unit will be réspc‘msiblé__fdr operating the facilities and for dcli'vcring the
water to their outlets in accordance with irrigation schedules. The maintenance unit will be
responsible ‘for maintaining the facilities, and maintenance works will be done in close

- cootdination with operation schedule. The administrative unit will be responsible for applying

E the system regulations and for billing water charges.
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The field staff will consist of irrigation supervisors and gate keepers with the following
duties: : .

[rrigation supervisor: The irrigation supervisor is a technical staff who has a technical
knowledge. They know the contents of the authorized irrigation schedule and they have to
keep the enough communication channels with gate keepers and field O & M office.  All
irrigation supervisors are given motorcycles for their works, The working territory of one
irrigation supervisor will be 10 to 15 km of the canal length and 500 to 1,000 ha of the
irrigation area. . ' '

_ Gate keeper: The gate keepers will be nominated to the farmers who has sufficient
knowledge for gate control and have sufficient communication channels with water users
association and irrigation supetvisors, The working distance is about 2 to 3.-km from their
homes. They will be given bicycles for gate operation. . o

Prior to implementation of the irrigation works, water users association will be
- organized in each tertiary block, averaging to its command area of 50 ha. The definitions and
functions of water user's assoc_iations will be as follows:: S

i) The mair functions of the water user's association are to manage water distribution, to -
operate and maintain irrigation and drainage canal system in a tertiary block and to
manage contribution fee for the water user's association.

if) The organisation of watef user's association consists of a general assembly, board of
the association and member farmers. Budget for all works is collected from the
association members and paid by and for the association.

iii) Board of the association consists of a chief of the association, a secretary, treasury and
water master. : . - : S

At the provincial and district government levels, the provincial and district irrigation
committees will be organised to co-ordinate smooth operation and maintenance of irrigation
system and water management of the Project. They are constituted from the representatives of
the provincial or district government offices, such as Agriculture office , Public Works office,
rural development office, etc. - I '

6.2 Implementation Plan
6.2.1 Overall Implemcﬁtatioﬁ_Plﬁn .

) The irrigation development project is one of the integrated agricultural and rural
development project, which includes various schemes for development and consolidation of
infrastructure facilities as well as for reinforcement and/or activation of supporting functions.
In order to effectively implement the irrigation project together with other various components,
and taking into account the téchnical and managerial capacity of the staff concerned, the
- implementation of the integrated schemes should be made under the well designed stage-wise

development. It could be divided into two stage. The implementation schedule is as shown in -
Fig. V-28. o L o IR ' '

(D Pn'ority Development

The first stage development aims to establish the technical and implementing base as a
model area which will have to be the core to demonstrate the effects of the integrated
agricultural and rural development and function as the base for the future expansion to the
whole area. e : i - :
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(2) Second Stage Development

The remaining area will be covered in the second stage development. The
implementation and operation of the model arca would provide various information on
construction management of main civil works and on-farm works, organization of water user
associations, and thus the chance for gaining experience for execution of the large-scale
project implementation. On the basis of the accumulated result and institutional set-up during
the first stage development, the second stage could successfully be implemented.
Commencement of irrigation works, however, will be subject to the schedule of realization of

~ the Prek Thnot multipurpose dam. Co

Whereas, the area belonging to the older terrace area is not suitable for intensive
development as already suggested in the preceding chapter 6. For this area, pasture and
fodder crops or fuelwood production are proposed. - Thus the sufficient provision of
extension support should be ensured as well as special measures to rural life improvement .

6.2.2 Implementation Schedule
The Project impler_nenta_tion plan is formulated on the following considerations:

The civil works to be executed by the Project are broadly classified into the main civil
works and on-farm works. The main civil works consists of the Kompong Tuol irrigation
intake, main,lateral and tertiary canals and drainage canals. The on-farm works include all the
facilities below the tertiary outlets such as quaternary canals and related facilities. The
Kompong Tuol irrigation intake, main and lateral canals, drains and their related structures
would be executed by qualified civil work contractors with assistance of foreign technical
services, which would be selected through competitive bidding, and the tertiary canals and
drains by the local contractors. The quaternary canal networks in the tertiary systems would be
constructed by water users. associations to be organized under the guidance of the local
government. - B - ' " e

As the civil works of the Project include a large volume of earth works, the mechanized
construction will be introduced in the main civil works. In order to increase the employment
opportunity in and around the Project area, however, the manpower construction will be
- adopted as much as possible. - The large scale civil works such as Kompong Tuol irrigation
intake, main and lateral canals and major drains will be carried out mainly by heavy
~ construction machinery. The tertiary and quaternary canal works will be carried out by

manpower with minor construction equipment. - _ -

~ Taking into account the large scale of the civil works, the project works will be divided .
- into three stages: i) detaifed design and investigation of the main project facilities, i)
construction of main project facilities and iii) detailed design and construction of on-farm
-development works. The on-farm development works will be implemented simultaneously
with the main project facilities works, so that upon completion of the main works, immediate

benefits can be envisaged. -

N :Th:e.implémcn:tati.on' schedulé_bf the priority de'v'elbpme.nt Pr.ojects‘ is as shown in Fig.
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6.3 Operation and Maintenance Plan

- 6..3.1 Water Supply Plan

(1 )_ Itrigation Schedule

O & M section will prepare seasonal water dtstnbutton schedule mcludmg rotational
blocks for dry season and rainy season cropping, respectively. It will submit the prepared
irrigation schedule to the chairman of the Imigation Committee for its approval After the
approval, the irrigation scheduile will be announced to the water user' asseciation before .
starting crop cultivation. Based on the final irrigation schedulc, the O & M Office starts
water release to the Project canals.

(2)  Water Distribution

Continuous water distribution is empioyed at the peak requtrement penod in the Project
canal. Two irrigation rotation blocks and 15-day time lag will be adopted in a seasonal
irrigation schedule for early rice cropping and local rice variety cropping, respectively. Four
rotational blocks will be applied at the fully cropped season. The rotational system is
effective to reduce irrigation peak demand of the main canal system at the start of cropping -

- especially for a land preparation period. Gate operation with an interval on half month basis
will be made by gate keepers principally in accordance with the irrigation schedule, and
sometimes with adjustment on the basis of the rainfall condtttons Imganon supervxsors of 0

- & M Office w1]l check gate operauon at the field. : .

The water management with in the tertiary block is propoch as follows A water -
- master will be responsible for overall O & M of tertiary block. Under the water master, a
quaternary block chief assists the water master for O & M in the quaternary block. A
seasonal irrigation scheédule will be informed to the representatives of WUAs by the O &M
staff in the meeting to be held before every cropping season, and then the irrigation schedule -
is further informed to respective farmers. The water supply in the tertm:y system will be
made prmc:pally on the rotational basis. _ :

- (3) * Monitoring and Commumcatwn '

The meteorological equipment including a rain gauge were installed in the Tonle Bati
Center. ‘Rainfall data will be used for O & M in- making trngatlon schedule and water
_delivery schedule

Real ttme water management is prerequtsue for even dtstrtbutlon of irrigation water to
the existing irrigation schemes located in the Prek Thnot river basin. The water level
measurement of the Prek Thnot river will bé made at the water level gauging stations which _
were installed during the study period in December 1993. Measurement of water levels at the
gauging stations which are located in the Kompong Speu and Kandal provinces will be.
measured by the staff of the respective Provincial Hydrology Offices under the administration
of DOAHH. Water level measurement data will be transferred to the DOAHH through the
telecommunication system to be installed. In the Project area, diversion discharges at intake
and diversion structures will be measured. The diversion discharges at the respecttve sites
will be recorded by gate keepers and 1eported to the O & M Office.

032 Maintenance Plan -

Maintenance works ot the lmgatton ‘:yqtem will be divided mto two categones ie.
routine maintenance and periodical maintenance. . Routine maintenance works.will be made.
within a short interval and in a small scale throughout a year. Periodical maintenance will be
made rather intensively in a large scale during a water cut period. The water cut will be made

L vise



from the end of irrigation for the second cropping to the irrigation start of the rainy season
cropping.

_ First immediately after irrigation cut, the staff of O & M section will inspect the actual
condition of the canals and structures under water, and judge the necessity of repairing. Based
on the result of the inspection, a periodic maintenance work program will be prepared, together
with the budget estimate. The major periodical maintenance work will be desilting works for
canals and structures, canal embankment repairs, structure and gate repairs, greasing of gates,
etc. Routine maintenance works to be required will be simple minor works such as grass
cutting, desilting work of the small structures. Those periodical and routine maintenance
works will be carried out directly or with hired labour under the supervision of the O & M
section. ' :

The urgent repair may be required when canal system faces a serious damage or likely
to lead to system failure to be caused by an unexpected forces

6.3.3 Training of O & M Staff

Training of O & M staff and water users is important for attaining equitable water
supply in the irrigation canal system and within tertiary blocks. Programmes of water use
training will be implemented prior to and continuously after completion of the irrigation works.
For those purposes, workshops, seminaes and regular training courses will be programmed for .
respective classes of officers and staff by the DOAHH. Representatives of water users
associations will be trained by the irrigation supervisors of the C & M office on the water
management within the tertiary block. The main items required for training are as follows:

i) To set up basic idea for the water use among the concerned government agencies in
~ water management of the river water, government canal systems and within the tertiary
blocks. . : '

ii) To promote function of the irrigation committee and water users associations to be
organized. : . o -

i) To prombte the establishment and improvement of water resources regulations.

iv) To promote the improvement of the skill, knowledge and behaviour of water users in
irrigation mandgement.






Table V-1 Estimate of Flow Capacity of Tuk Thla Regulator
' (Flood Water on August 3, 1994)

Gate No. . Orifice Over
_from the left hg Flg Eltg hgo  flow flow
(m) . {m) (m) (m) (m3fsec)  (m3/sec)
1 0.64 11.52 13.92 2.91 17 0.0
2 0.56 11.44 13.84 283 1.5 0.0
3 1.34 12.22 14.62 3.61 9.6 0.0
4 0.85 11.73 14.13 312 8.3 0.0
5 (.46 11.34 13.74 273 7.2 0.0
6 0.41 11.29 13.69 2.68 - 7.1 0.0
7 0.51 11.39 13.79 2.78 7.4 0.0
8 -0.74 10.14 12.54 1.53 4.1 1.1
9 (.69 11.57 13.97 2.96 79 0.0
10 0.78 11.66 14.06 3.05 8.1 0.0
il 0.40 11.28 13.68 2.67 7.1 6.0
12 0.56 11.44 13.84 2.83 1.5 0.0
i3 0.67 11.55 13.95 2.94 7.8 0.0
14 0.37 11.25 13.65 2.64 1.0 0.0
15 (.23 11.11 13.51 - 2.50 6.6 0.0
16 0.35 11.23 13.63 2.62 7.0 0.0
17 0.47 11.35 13.75 2.74 13 0.0
18 0.34 11.22 13.62 2.61 6.9 0.0
19 0.34 11.22 13.62 2,61 6.9 0.0
20 -0.37 10.51 12.91 1.90 5.0 0.5
21 -1.75 9.13 11.53 0.52 14 33
22 0.42 11.30 13.70 2.69 7.1 0.0
23 -0.51 10.37 12717 . 1.76 47 0.8
24 0.36 11.24 13.64 2.63 7.0 0.0
25 0.39 1127 13.67 2.66 7.1 0.0
Total 1712 5.8
Grand Total 177.0
Discharge calculation
Q =C *b*d*{2g (h1-h2)}*1/2  (m3/sec)
C : 060
b :effective width , bo-0.04*2%h1=(0.71 m
d :hgo
hl:4.89m
h2:291 m
Al BM EL. )
: _AH_ _I- 13.698 Nalional Road No.3
: - # i ——
- WEL.13.50 < =
=
% ' WEL.11.52
— ilog Y /F\—
S .
= Floor base EL.. 8.61

{'\.,'\.\.'\‘h'\\\\.'\\\'1-'\\\\\'\"h‘-\‘\'\\'\"\"."b\.‘-‘\\\k\“\

P A A A A R R A N N R NN N RN S S S N S S SRS SRS SLNENEPR

T-1



Table V-2. List of Existing Irrigation Canals of:
Kandal Stung Irrigation Project Area

Abbre- . Canal property at head - - " Constructipn: Improvement/
_ No. Capal . viation  lenpth @ v i B H bl - b2 h New
(m)y  (mdsec) (misec) - (m) . (m) (m) {m) (m}
1. Main canal M 5300 NA NA  NA NA - NA NA NA NA o Imp
Sub-total 5,300
2. Lateral )
21 Lateralt L1 4000 NA  Na Na NA NA NA  NA Na New
22 Lateral2 L2 300 NA  NA NA NA: NA NA NA  NA Imp
23 Laterat3 L3 . 850 Na NA NA NA NA NA NA 120 - Iimp
24  Laterat4 L4 1,520 1316 056 (.0005 LS50 2000 100 100 123 Mce New
Laterat 4 L4 3240 1316 036 00005 150 i35 100 100 107 Mco Tiap
25  Laterals L5 855 1084 044  0.0002 150 E57  100. 100 102 MCC © Neéw
Lateral 5 LS . 2260 1.08¢ 039 00002 150 §57 100 . 1.00 - MCC Imp
Sub-total 13,225 : )
3. Tertiary canal . ) 0.33
3.1 Testiary 1.0 TLO S00-- 0.079 022 Q.0003 050 060 050 050 065 MCC New
32 Teniary 110 TLO 1,000 0294 031 0.0003 050 100 050 050 0358 1900McC New
33 Tertiay L2.0  TLLD 1,000, 0294 029 . 0.0003 050 093 030 050 054 199aMCC New
14 Tediay 122, Ti22 1,000 0196 028  0.0003 050 08 050 050 - 1990MCC New
15 Tcﬂiéi‘y 13t TLilL not construcled yel .
1.6 Teitiasy 1.4 T4 1,000 - 0089 023 0.0003 0.30 0.68 50 050 0.57 MCC New
37 Tedimy 1.5 TLS L200 0220 028 00003 050 087 050 050 054 1990MCC New
318 Tedtiwy2.1.0 T2.40 994 0493 028 00003 050 08 . 050 050 051 jweoMce Imp
349 Tettiary 2.2.0 . T2.2.0 1264 0164 026  0.0004 050 GRl 0.50. 050 0.53  1990MCC Linp
310 Tediary 23.0 T2.3.0 L416 - 0,185 627 0.0002 0.50 0.83 0.50 0.50 8.53  1990MCC New
3.11 Terliawy 240 T24.0 1,480 0.188 027 0.0003 050 083 0.50 0.50 - 1990MCC Imp .
3.12°  Tertiary 3.1.0  T3.1.0 not constructed yet )
3.13 . Teriary 3.2.0.  T32.0 850 0156 026 - 0.0002 G50 079 050 030 063 [9g9MCC Irmp
314 Tertiay 3.3.9 T30 1900 0268 030 0.0002 050 088 050 050 o& 1989_M_CC Imp
315  Terliary 34.0 T340 1200 0260 030 0.0003 050 09 050 0350 070 1989MCC New
306 Teddiary 350 T3.5.0 1900 0339 032 0.0002 050 105 050 050 036  1989MCC Imp
3.17  Tertiary4.1.1 T4.1.1 C600 0081 022 pooos 050 041 050 050 - 1990MCC tmp
3.18  Tertiary4.1.2 T4.1.2 - ) ' nol constructed yet - . .
319 Tertiary 4.2t T4.2. 600 0069 021 . 0.0003 050 058 030 050 038 {990MCC New
120 Tertiary 422 T4.2.2 - B00 0089 023 00003 050 - 068 050 030 029 jvooMOC New
32t Tertiary 4.3.1  T4.3.1 600 0051 ° 020 0.0003 050 054 050 . 050 038 - 1990MCC Imp
322 Terliay432 T432 900 0082 023 00002 050 068 050 050 032 1990MCC Imp
323 Teliry44  Tdd 600 069 023 . 0.0003 0.50 . 057 050 050 035 1990MCC Imp
324 Terliary 4.51  14.5.1 - 600 0073 022 00003 050 060 050 - 050 040  1990MCC New
325 Testiary 4.5.2  T4.5.2 942 00%8 023 00002 030 070 0350 050 035 1990MCC New
326 Tertiuy 4.6  T4.81 500 0073 022 00003 . 050 060 030 050 044 (990MCC " Imp
327  Tertiry 4.2  T4.6.2 1,000 0425 024 0.00(_)2 050 . 074 030 0350 0.53  1990MCC Iinp
328  Tertiary 5.1.1  T5.1.1 1.3_50 0187 027 0.0003 056. 083 . 050 050 030 1990MCC Imp
o329 Teniary 512 T412 585 0063 024 - 0.0003 053 055 0350 050 042 ' 1090MCC Imp
330 Tertiary 520 T5.2.1 900 Gl 024 00002 050 07F 0350 050 033 1990McCC New
331 Terlimry 522 Th22 900 0066 021 00002 050 0358 030 0350 043 190MCC New
332  Tertiary 5.3.1  T5.3.1 LOOO 0417 024 0.0002 05 073 0.50 0.50 037  1990MCC Imp
333 Teniay 532 T53.2 1000 - 0084 023  0.0003 050 0.62 0.50 0.50. 042 1990MCC imp
334  Tertiary 5.4.1  T5.4,1 _ 1,000 0110 024 00003 05 072 050 050 034 199MCC imp
335  Tertiary 5.4..2 T54.2 900 0672 _ 0.21 00002 030 059 050 050 031 199MCC imp
336 Tediary 5.5 T5.5.1 930 0038 (020 - 0.0002 030 056 0.50 0.50 042 199MCC New
337 Terligry 5,52 T5.2.2 200 0415 024 0.0003 050 072 .05 - 050 . 1990MCC New
338 - Teriary 5_.6 T5.6 not'construcled yel . .
339  Terliary 6.0 T6.0 3,502 - 0468 032 00002 - 050 1.14 050, 0.50 1989MCC New
' Sub-total 38,033 ' T :
Note:

NA : No (lil.lﬂ

__ Canat limprovement  ~ WNew * ‘Fotal -~ Number
: ' S ) Coom)ym)
Main canal . © 5300 0 5300, )
Lateral 6,850 6375 i325 T 5§
Terliary camal —— * 19939 18094 38033 35
Total - 309 24469 36,558
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Table V-4 List of Existing Irrigation Canals of

Tonle Bati Irrigation Project Area

Abbre- } kCar]al_prgpf;lx_g_l_hﬁg(}_:____ e Construciion Improvement/

No. Canal vision Lengh @ v i B H_ b h New

(m}  {m3/sec) (misec) (m} (m} (m) (m) (m)
1. Haknuman canal 2800 NA NA  NA  NA NA MA NA Imp
Subtotal | 2.800 . : i T '

3. Main <l Mi 3500 9780 NA 000020 350 400 380 380 350 1990 DOH New
Muin-  canal M2 3% NA NA NA NA NA NA  NA~ NA 1987 wCe New
Main  canal M3 280 NA  ONA  NA 200 244 350 200 NA 1987 WCC dmp

Sub-lotal 6,900 :
3. Lateml L ’
31  Lateral Li 1,000 2500 041 0000100 200 - 175 3.50- 150 145 1987 ‘WeC New'
12 Lateral 2 12 1,650 0350 024 000010 100 - 138 250 040 098 1947 WCC New
33 Laterald L3 960 1600 030 0.00010 150 - 185 200 300 145 1988 WCC New-
L3 590 . 036 NA 0.00010 © 1.00 1.29 2.00 2.00_ 0.99 1988 WCC Imp
3.4 Latcral 4 L4 775 0720 021 0.00010 125 | 145 300 1.00 L.I4 1988 WCC New
3.5 Lateral 5 L5 L0360 NA NA 0.00030 5.80 L84 240 240 1.42. 1989 DOH Clmp
16 Lateral 3.5 L53 1,250 0466 NA 0.00020 .60 165 240 1.20 1.15° 1990 DOH New
37 Lateral 7 L7 1,850 0521 'NA 000030 . 200 141 380 240 079 1990 DOH Imp
Sub-tom) 9,105 B '
4 Terliary canal
4.1 Tertiary 3.1 Ty1O £450 (225 014 000010 0.85 120 040 040 0.90 1988 WCC New
4.2 Tertiary 3.2 Ti20 650 00% 0.10 0.0'._)010 0.85 0.90 0.40 0490 0.60 1988 WCC New
4.3 Terlary 3.3 T30 800 Q180 0.13  0.00010 0.85 110 0.40 040 0.80 1988 - WCC New
9 Tertiary 3.4 T340 1,300 0225 0.14  0.00010 085 " 120 040 0.40 0.9¢ (988 -WCC New
450 Tertiary 3.5 T35.0 1,050 0135 0 012 000010 085 100 040 040 0.70 1988 WCC New
- 460 Tetiary36: Ti60 1,000 0180 013 0.00010 0.85 L1 040 . 040 0.80 1988 wCC Néw
4.70 . Tertiary 3.7 T3.7.0 . 500 0180 G113 000010 085 L10 - 040 040 .80 1'988 WwCC New
480 Tertiary 3.8 TI80 . 0973 0135 020 000010 | 085 - 110 040 040 . 079 1988 WCC "New
490 Terlary 3.9 T39.0 LO0G " 0.09 011 0.00010 070 090 040 040 080 1988 WCC - New . -
410 Tetiary 3.10 ~ T3.100 975 0135 012 0.000i0 085 100 040 040 060 1988 WCC New
. 4.1t Tertiary 4.C T4.0 450 0315 NA NA 1.00 1.5% 040 040 1.18 1988 WCC Tnp
4.12  Tertiary 4.1 T4.1.0 1,250 0225 043 00010 © 085 . L20 040 040 0.87 1988 WCC New
411 Temiay42 420 125 0180 042 00000 © 040  L15 040 040 0B84 1988 WCC New
4.14  Teddiay 5.1 T5.1.0 800 NA NA 0.00020 040 1.31 2.40 300 099 1989 DOH New
4.15  Terilary 5.2 T52.0 1,050 NA NA . 000020 040 1.48 1.20 240 101 1989 DOK New
416 . Tcﬁ'tary 53 T5.3.0 800 Na NA 0.00020 040 126 240 1.20 0.76 198 DOH " New
4.17 - Tertiary 54 - T54.0 1,050 "NA  NA 000020 040 - L4l 240 240 065 1989 DOH New
4,18  Tertiary 55,1 T55.1.0 300 0038 NA 0.00020 040 "133 240 1.20 0.83 1990 DOH New -
419 Tertiary 552 T55.20 600 0037 NA  0.00020 640 127 240 130 075 1990 DOH New
420 Tertiary 553 T55.3.0 750 0042 NA 0000200 . 040 140 240 120 0% 1990 DOH New
421 Tetiary 554  T554.0 900 0049 NA  0.00020 NA 136 240 120 ° 087 1990 DOH New
4.22 - Terliary 7.1 T7.1.0 ’ ’ nat constructed j'et o
423 Terliary 7.2 T12.0 nol constructed yet
424 Totiary 73 T73.0 not construcicd yet
4.25  Tortiary 74 T7.4.0 not consiryeted yet
426  Teriary 7.5 T7.5.0 not constructed yet
427  Teniary 7.6 T7.60 not constructed yet
Sub-total 20,000
Mate:
MA : No data
Canut Improvement New  Total .~ Number
) {m), (in} {tn) . {m}
Hakruiman canal 2,800 ¢ 2,800 -1
Main canal 2,850 4050 6900 3
Laterai 3,470 5,635 9,105 7
Terliary canal - 1,450 18350 20,000 - 2
Fotal 10,570 28,235 33,305




Table V-5 List of Existing Drainage Canals of

Tonle Bati Irrigation Project Area

Abbre- Canal property al head Constrection  Improvement!
No. Camal vition Length @ v i B H bl b2 h New
() {(m3isec) (misec) my - m  {my (@) (W '
‘Fertiary drainage canal
1. Block | not construcied yel
2. Block2 not constructed yet
3. Block3 ‘ :
14 PT3.1.0 1,300 0.0003 040 0% 200 030 053 (988 WCC New .
32 DT3.20 800 0.0003 040 105 030 200 035 1988 WCC New
33 DT3.3.0 1,050 0.0003 040 108 030 200 0350 (988 WCC New .
3.4 DTI40 1,000 0.0003 040 119 200 030 060 1988 WCC New
35 DT3.5.0 1,200 00003 040 08l 030 200 040 (988 WCC New
36 DT3.6.0 1,073 200 0.75 2.00 0.30 020 1988 WCC imp
3.7 DT3.7.0 973 0.0003 040 L® 200 030 050 1988 WCC New -
318 DT3.8.0 950 0.0003 040 1.4 030 200 042 1088 WCC New
4. Block4 : o :
4.1 BT4.0 - 1,250 0.0003 040 124 200 030 050 1988 WCC New
42 DT41 1250 00003 - 040 081 200 030 043 {988 WCC New
5. Blocks .
5.1 DTS.1.0 . 800 00002 D40 171 240 120 075 1988 WCC New
. Sub-tolal © 11,650 ) e
- Note:
NA : No data
Capal " Improvement New' * Total . - Number
: : o m my = fm T (m)
Existing Drainage Canal 1075 10,575 11,650 . EL .
ﬁﬁ#Tl';f-.;ikmrhmm-wwwwm 1,075 10,575 11,65}
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Table V-7 Water Requirement for Kandal Stung Irrigation Project

m " Crop coefficient

Crop growing stage (15 days)

1 2 3 4 5 6 7 8
Nursery 1.05 1.0%

Paddy (NY} 1.20 1.29 1.34 1.35 . 1.33 1.18 :

paddy (Local) .1.13 1.15 1.15 1.14 1.12 1.08 1,03 1.00
Maize 0.34 0.50 0.82 1.08 1.17 1.17 1.13
Vegetables 0.33 0.48 0.79 1.05 1,11 1.90

{2) Unit diversion waler requirement (Sample Intermediate Output in 1969)

1-15 16-ed 1-15 16-ed 1-15 16-ed 1-15% 16-2d 1-15 16-ed 1-15 16-ed.

1 pPaddy (Nursaryj 0.9 &0 0.0 4.0 G¢.0 0.0 58.0 158.0 150.3 58.3 0.0 0.0
2 Paddy’ {(HY) 0.0 0.0 9.0 c.0 0.0 6.0 0.0 0.0 58.0 15%2,0 140.9 127.2
1 paddy (Nursary) 0.0 0.0 0.0 0.0 0.9 0.0 8.0 0.0 ¢.0 0.0 c.0 0.0
2 Paddy (HY) 19.2 4.7 0.0 0.0 6.6 0.0 0.0 0.8 c.0 9.0 0.0 0.0
1 Paddy (Nursary) c.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 S58.0 137.7 130.6
1 paddy {Local} : .o 0.0 0.6 0.0 0.0 0.0 ¢.o 0.0 9.0 0.¢ ¢.0 0.0 58.0
5 spring Maize . 132.1 149.9.170.4 144.3 0.0 - 0.0 6.0 . 0.0 0.¢ 0.0 0.0 0.0
9 Spring Vegetable 94,8 133.5 161.0 126.5 a.0 0.0 0.0 0.0 0.0 0.9 0.0 0.4

1 Paddy (Nursary) 0.0 0.0  0.0. €.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0%
2 Paddy (HY) : 163.0 155.4 95.1 19,5 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0
1 Paddy (Nursary} g.0 0.0 ¢.0. 5B.6 115.8 48.7 0.0 0.6 ©.0 0.0 0.0 0.0
3 paddy. {HY) 6.0 ©0.0 0:0 0.0 0.6 58,0 113.% 7T1.6 137.9 163.8 165.7 167.2
1 Paddy (Nursary} - 7.9 0.6 0,6 .0.0 0.0 0.0 0.0 (.0 0.0 0.0 0.0 0.0
3 paddy (Local) 150.8 156.% 83.5 68,1 7.0 0.0 0.8 0.0 52.6 5.8 0.0 0.0
5 Spring Maize 6.0 0.0 00 0.0 ©.0 0.0 0.0 0.0 0.0 20.8 §3.5 113.¢
9 Spring Vegetable. ‘9.0 0.0 0.0 0.0 0.0 0.0 @G.0 0.0 ©£.0 0.0 20.9 &6,1

) Diversion water erquirement for each crop (Sample Intermediate Output in 1969}

: : : ) Unit 1 MCM
Crop Jan Feb Mar Apr May Jun

1 Paddy (Nursary) 0.0 0.0 0.0 0.0 £.0 0.0 0.8 c.1 0.1 0.0 0.0 0.0
2 Padsgy (EY) 0.0 G.0 0.0 .0 0.0 0.0 0.0 0.0 9.6 1.% 1.4 1.2
1 praddy (Nursary) 0.0 0.0 Q.0 0.0 0.0 0.0 9.0 0.0 .0 0.0 0.6 8.0
2 pPaddy (HY) 0.7 0.0 0.0 0.0 0.9 0.0 ¢.0 0.0 0.0 9.0 ¢.0 0.0
1 Paddy {Nursary) - .0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1
1 Peddy - (Local) 0.0 0.0 - 0.0 0.0 a.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6
5 .Spring Maize 0.4 0.4 0.5 0.4 ¢.0 G.0 0.8 .0 0.0 2.0 0.0 0.9
9 Spring Vegetable . 0.3 0.4 0.4 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 1.3 0.8 0.9 0.7 0.0 0.0 0.0 0.1 G.6 1.5 1.4 1.9
Crop Aug Sep " oct " MNov Dec

1 paddy (Nursary) 6.0 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 6.0 6.0 0.0
2 ‘Padéy (HY) - 1.6 1.5 0.9 0,2 0.0 00 0 0.0 0.0 0.0 0.0 0.0
1 Paddy {Nursary} 0.0 .¢.0 ©.00 0.0- 0.1 0,6 0.0 0.0 0.0 0.0 0.0 0.0
2 Paddy (HY) 0.0 :9.0 0.0 -e.0 6.0 0.5 1.0 0,6 1.2 1.5 1.5 1.8
1 Pacdy (Nursary) 0.6 ©.0°-0.8 0.0 0.0 ©.0 0.0 0.0 : 0.0 0.4 0.0 ©.0
1 paddy {Local} 1.5 1.5 . 0.8 0.7 0,1 0.0 0.0 0.0 @.5 0.1 9.0 0.0
5 Spring Maize 0.00 0.0 0.0 ©.0 0.0 0.0 0.0 0,0 0.0 0.1 0.2 0.3
9 Spring Vegetable ¢.0 0.0 0.0 0.0 0.0 0.0 0.0 ‘0.0 0.0 .0 0.1, 0.2
Total 31,1 3/0. 1.7, 0.9 0.1 0,5 1.0 0.6 1.6 1.7 2.0

: jﬂ7



Table V-8  Diversion Water Requirement for Kandal Stuhg'lrrigation' Project.
(Total Area : 1950 ha) '

1. Diversion Water Requirement

(Unit : MCM)

Year Jan Ieh Mar Apr May Jun
Period 1-15  16-gad  1-15  16-cnd 1-15  16-end  1.15 “16.end 1415 16.cnd  1-15  16-end
1961 138 086 094 074 000 000 003 008 063 147 093 1.38
1962 139 089 100 081 000 000 003 007 0.61 1.41 1.67 228
1963 139 090 100 0383 0.00 000 003 008 064 1.38 1.73 1.38
1964 140 090 056 083 0.00 000 003 008 060 1.27 1.61 1.53
1965 140 090 0488 0.78 000 000 003 008 061 1.38 146 210
1966 1.40 0.88 096 078 0.00 0.00 0.03 0.08 0.60 1.42 1.29 0.80
1967 1.39 088 09 082 000 000 003 008 0.62 1.54 1.50 058
1968 40 090 096 0.84 0.00 000 . 003 007 0.63. L350 1.23 1.72
1969 1.33 0.81 086 076 0.00 0.00 0.03 G.08 0.64 1.54 1.44 1.87
1970 1.39 0.89 - 096 (.84 0.00 000 003 008 0.63 125 . 140 2.00
Average 139 088 095 080 000 000 003 008 0.62 1.42 1.42 1.56

) {Unit-: MCM)
Year - Jul . Aug Sep Qcl Nov Dee Ave.
Perod 1-15  i16-end  t-15  16-cnd t-15  ¥&-end 1-15  E-end  1-15  §6-cnd 1-15  16-end ’
1961 - 291 353 253 1.80 0.85 1.12 05 093 .03 L2 1.51 1.90 1.20.
1962 21 2.81. 243 1.34 D.05 0.54 099 0.55 1.04 - 132 1720 19 115
963 . 271 2.0 (RS 0.54 (.74 .93 0.92 1.97 005 1.11 1.72 1.99 . 1.06
1964 1.85 205 245 i.i% .62 055 2.'.‘,7' 062 020 1.20 1.48 1.99 1.07
1965 2.01 294 253 .06 (.05 0.53 149 D.60 1.23 0.92 1.7 1.44 1.02
1966 2.39 .16 OR7  L36 (105 {1,099 1.07 117 1.84 042 1.28 1.81 0.94
1967 2.69 0.8 209 1,32 (156 0.54 1.06.° 244  [.64 1.59 172 7199 1.12
1968 2.61 195 . 198 2.3 0.71 (.84 Loe 01 206 1.53 1.72 1.99 1.19
1969 - 3.09 04 174 0.88 12 (.54 102 0.64 175 1.59 1.72 1.99 1.15
1970 2.95 319 7020 091~ 145 081 - 097 - 050 026 . 106 019 172 099.
Averape 2.61 237 1.79 I.14 0.52 0.74 119 101 1.}1 1.19 1.41 1.88 - 1.09

2, Irrigation Systcm Capacity
(1} Main System

- . Water supply :continuous flow at the peak requirement period
- Design ycar with 80 % dcpcnddblluy 21969
- Maximum diversion waler requircment '
: : : 1961 3.53 (MCM/I5
: days)

1962 2.81
1963 2.79
1964 2.45
1965 2.94
1966 239
1967 2.6%
1968 2.61
1969 .09
1970 3.19 .

- Design Unil Waler Reguircment (or main system
MCM/(days x sec x ha) x 1,15 . :
= 309 /(15 % 86,400 x 1,950) x 1.15 1./
= 1.40 lit/sec/ha :
1./ :allowance for Muctuation of Lhc Prek Thnot river waler supply and fulure possible change

of crapping
(2) Tertiary Syslem .
- Water supply : . continuous flow at the puddlmg water supply
' ' _ periad (peak period)
- Puddling water supply - . ' 1 puddling watcr supp!y for 1 lcruary block for2
T weeks

- Design Uml Waler Requirement for Lertiary canal
mm x 109/ (2 weeks x see) / irri. efficiency (appl.efffi. x lert, canal cfl’n)

= 150 x 104/ (14 x 86,400 ) / (0.85 x 0.85)
= 1.72  lit./sec/ha

. "[‘_8 A



Table V-9 Diversion Water Requirement of Tohle Bati

Irrigation Project (Total Area : 1,600 ha)

057

(Unit : MCM)
_Jan Feb - Mar Apr May Jun .
Period 1-15 i6end i-15 16end 1-15 i6end i-13 Téend 1-15 -16end 1-15 l16end
1961 123 077 084 066 000 000 002 006 052 121 076 L13
1962 124 079 089 072 000 000 002 006 050 1.6 137 187
1963 124 080 089 072 000 000 002 006 053 114 142 113
1964 124 080 086 074 000 000 002 006 050 104 132 126
1965 124 080 078 069 000 000 002 006 050 L13 120 172
1966 . 124 078 085 069 - 000 000 002 006 049 - 1Li7 106 066
1967 123 078 086 073 000 000 002 006 051 ‘126 123 048
1968 1.24 0RO 086 075 000 000 002 006 052 123 10 141
1969 118 072 077 068 000 000 002 006 052 126 118 153
1970 . 124 079 08 075 000 000 002 006 052 102 115 164
Average . 123 078 085 C71 000 000 002 006 051 116 LIT 128
{Unit : MCM)
ol - Aug Sep - et Nov ~ Dec ] .
Period 115 16-end 1-15 16end 1-15 lTéend i-15 16end 1-15 16end I-15 J6end Average
1961 . 239 289 208 148 070 096 - 093 - 082 090 100 135 1.69 1.02°
1962 227 231 199, LI10 004 048 0S8 049 091 - 17 153 177 0.98
" 1963 299 180 091 045 062 0S80. 082 170 005 089 153 177 . 090
1964 1.51 168 201 097 051 048 195 055 017 107 131 177 0.91
1965 165 241 208 005 004 048 130 053 107 082 095 128 0.87.
1966 106 095 072 112 005 085 095 1.02 160 037 Ll 161 0.81.
1967 221 070 17t 109 046 048 084 209 142 141 153 177 086
1968 214 1.60 163 167 059 073 0% 062 L79 136 153 177 1.01
1969 . 254 250 143 072 010 048 091 057 152 141 153 177 0.98
1970 242 261 016 075 120 070 086 045 023 095 017 153 0.84
Average  2.14° 195 147 094 043 064 105 088 106 126 167 0.93

T9
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Table V-11 Available Discharges fo the Study Area (1/2)

. (Unit : MCM)
. Prek Throt Basin Available Discharges to the Study Arca * Prek ‘Theot Basin Avajlable Discharges to the Study Area
Year Momh dmm wAbumries  Sumg  Sung  Prek Thaot  Yesr Month - dam  tribularies Sing | Sung | Prek Thot
site. Toch Tonle Bati  river * sile Toch Teole Bati river
191 Jam % 62 05 00 o1 52 1964 Im 1 29 00 00 00 13
2 3.0 07 01 hy| 8.0 2 ] 0.0 0.0 60 a3
Feb 1 56 ol 00 0.0 5.6 feb 1 08 00 00 00 08
2 50 01 0.0 0.0 5.1 2 (% a0 0.0 o0 03
Mar 1 40 00 00 00 40 Mar 1 02 00 0.0 00 02
2 46 00 0.0 0.0 46 2 02 0.0 0.0 0.0 0:2
Apr 1 44 00 00 00 33 Ap ) 02 o0 00 0.0 00
: 2 89 00 00 @0 67 2 107 00 0.0 0.0 8.5
May i 33 00 00 00 20.9 May 1 458 0.0 0.0 0.0 32
2 30.5 00 09 0.0 8.3 2 0.0 00 00 00 586
Jun 1 319 12 00 00 346 Jam 342 16 0.0 00 34.0
7 464 16 00 00 411 2 250 22 00 00 2.1
Moo 86 8.1 00 00 89.4 mo 455 52 00 00 494
2 962 93 00 00 1029 2 59.0 63 0.0 00 642
Aug 1 703 71 05 06 75.1 Aug 1 876 60 0.0 00 917
2 328 3.4 a6 0.8 89.0 2 1064 8.0 0.0 0.0 1125
Sep 1 1136 137 12 17 125.1 Sep 1 136.1 142 14 19 1480
2 138.0 166 15 2.1 1524 2 156.0 176 2.1 23 1715
S oa 1 2183 288 38 53 245.4 [+ I 2145 20 3.0 41 2401
2 §79.1 236 31 41 2013 2 1193 3.4 36 50 2019
Nov 1 3.2 129 17 23 105.1 Nov 1 903 172 22 30 106.1
2 582 8.1 10 4 64.9 2 3. 124 16 21 6.7
Dec t 308 3.8 0% 06 32.4 Dee 1 121 30 04 06 18.6
2 166 20 0.3 03. 163 2 45 02 00 0.0 22
1962 Jm 1 EA T Y e 0.0 61 [T (] 00 00 EX
2 27 02 00 0.0 22 2 16 0.0 00 00 19
Feb 1 23 0.0 00 0.0 24 Fb 1 15 0.0 0.0 00 L5
2 17 00 00 . 20 17 2 09 00 09 co 09
Mar -} 1.3 oo 00 0.0 1.8 Mar 1 13 00 00 0.0 13
2 20 00 00 00 20 2 21 0.0 00 0.0 21
Apr 1 20 00 0.0 0.0 09 A 1 40 00 00 00 2%
2 40 00 00 00 i8 2 10 00 00 0.0 48
My i 10.1 09 00 00 74 May 1 s 0.0 00 00 29
2 13.0 00 00 04 114 2 22 0.0 00 00 198
Jun 1 00 0.0 00 00 T o0 Jun 1 509 0.0 00 0.0 485
2 357 - 12 00 00 35.7 2 63.4 00 00 0.0 614
o1 161.6 156 i 00 1761 Rl 1 3Lk 0.0 0.0 00 56
2 2187 2.1 00 00 2398 2L 0.0 0o 00 308
Aug 1 463 47 03 04 49.4 Aug i 10.8 02 00, 00 0.4
2 106.8 108 07 10 158 . b 534 05 0.0 - 0.0 521
Sep 1 297 288 26 36 266.4 Sep 1 2181 113 0.0 00 2258
2 908 - 350 32° . a4 3235 2 289 207 12 1.7 2874
Oa 1 2220 93 19 54 . 2502 Ot 1 3230 504 53 80 A73
2 1754 - 231 31 432 198.5 2 %19 479 - 8.0 1.1 3144
Nov - 1 504 10 0r 2 55.9 Nov 1 91.7 19.4 21 17 1156
2 13.8 19 02 03 137 2 414 e 15 20 505
Dec. 1 141 22 03 0.4 17.8 Dee 1 0.8 86 LI 15 272
- 2 139 1.7 02 03 132 : 2 76 53 0.1 Lo 152
1953 Tam 1 - 120 10 [i¥] [i¥] 114 T8 Tha 1 s R0 03 . (X 55
2 102 08 0.1 01 103 o 2 26 o7 ol 02 26
Feb 1 73 0.1 00 00 74 Teb 1 21 2 0.0 0.0 23
] 2 .64 01 00 00 65 2 i6 ol 0.0 0.0 L8
Mar |} 7.4 00 0.0 00 1.4 Mar 1 11 00 0.0 0.0 il
2 13 0.0 00 00 .13 2 1.8 0.0 00 L o0 18
Apr 1 B 00 0.0 0.0 50 A 3.0 00 0.0 00 19
2 16 00 0.0 0.0 ‘53 2 63 20 0.0 0.0 4
May 1 128 00 00 00 9.8 May 1 14.0 0o 00 04 1z -
T2 14.1 00 0.0 00 s 2 21.7 00 00 00 9.7
Jon 1 136 05 00 0.0 120 fm 415 23 0.0 0.0 84
2 134 05 00 - 00 17 2 489 37 00 0.0 514
o1 9.6 09 0.0 00 &7 ST I 0.9 93 .- 00 00 793
2 15.5 15 00 00 1153 . 2 78.3 109 00 00 386
Avg b 355 36 02 03 7.8 C Ay 9.0 89 08 11 86.4
oz 459 47 03 04 49.0 o2 865 86 10 14 929
Sep 1 0.4 7.3 a7 0.y 65.5 Sep -k 1047 86 - 10 14 105
L2 9.2 23 08 10 752 2 1189 113 13 13 . 1276
Ot 1 89.9 118 16 22 9.2 O 1 1672 206 24 33 1867
2 .15 105 14 19 8.8 2 1405 246 28 19 165.1
Nov . L 35 8 [ EE 16 723 “Nev 1 74.3 1636 20 28 %0.0
2 48.0 6.6 09 12 53.9 o2 493 - 134 17 23 607
Dec 1° 19 L5 - 02 02 0.8 Dee 1 318 82 1.0 13 2.1
2 12 S0l 0.4 0.0 0.0 S 2 20.5 5.4 06 03 240
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Table V-11 Available Discharges to the Study Area (2/2).

) (Unit : MCM)
Prek Thnot Basin Available Discharges 1o the Study Area : Prek.Thnoi Basin Available Discharges 10 the Stidy Arca
Year Month TTdim wibotaries —"Sluﬂgm“—_‘gt.\;n_gu"-[;;eiiiﬁﬁ;( Year Month T dam Iributanies Stung Sumg Prek Throt -
site - * Tech “Tonle Bati river ) site Toch Tonte Bati Tiver
1967 Jan 1 3.1 16 - o 0.0 23 1970 Jan 18 03 00 00 25
2 14 03 00 0.0 30 2 31 03 0.0 00 - 26
Feb | 29 0. 0 (] 10 Feb 1 36 00 00 00 36
2 21 00 - 00 00 21 ) 2 34 00 00 00 3.4
Mar 1 09 00 0.0 0.0 09 Mar 1 2.1 00 - 00 00 24
2 22 a0 0.0 0.0 22 2 29 Y] 00 00 29
Apr 1 53 a0 00 00 42 Apr 46 00 00 60 15
2 9.0 00 00 00 68 2 62 00 00 0o 4.0
May 1 165 0p 0.0 0.0 13.5 S May 1 75 0.0 an 0.0 41
2 239 a0 0.0 00 216 Sz TN 00 00 00 129
Jen 1 409 05 0.0 00 40,1 Jun 1 07.5 17 ap 0.0 1097
2 40 15 00 0.0 485 2 1384 48 00 00 14t.3
W1 4.6 79, 00 00 48.9 o1 64.1 62 0 00 63.0
2 ‘69.1 100 0o 0a 114 2 964 93 00 00 103.4
Aug 1 159.0 1Ll 1.0 14 1681 CAwg 1 179.0 181 12 17 197.0
2 1958 120 . 14 19 wse 2 93 222 15 20 239.9
Sep 1 919 124 16 22 107.9 Sep 1. 1323 159. 14 20 145.5
2 132.8 143 19 26 1447 - 2 1004 121 . - L1 15 ot
Ot ) 260.4 231 30 42 1826 [+ =R 1822 240 a2 . 44 2055
2 595.6 83 23 32 213.1 2 206.2 272 36 50 2134
Nov 1 M7 13 05 07 6.1 Mov 1 1420 19.6 X a3 1615
o 2 9.0 o1 04 00 66 2 1614 23 - 29 40 1821
Dec 60 02 00 0.0 36 Dee ] 226 287 - 35 49 2612
z 30 0.1 0.0 2. 1803 222 21 18 2004
%8 Jae 1 26 00 Y : :
2 19 00 o0 0.0 12 TAvenge T
Feb. 1 12 00 00 00 12 Im 1 55 06 . 0.1 ol 46
2 038 an 0.0 00 0 - 2 38 03 00 00 14
Mar 4 03 00 00 60 " 03 : Feb 1 29 . 61 00 00 29
2 07 00 00 a0 07 . -2 23 - 0o 00 0.0 24
Apr 1 11 0 00 00 a0 Mar 1 20 - 0.0 (1) B 1] 20
2 29 00 Y 0 07 . : 2 25 - 00 00 0.0 25
May 1 7.0 00 00 0.0 39 A 1 32 0.0 00 0.0 22
2 112 0.0 o0 o 8.8 o2 64 0 00 o0 43
Ton 1 197 02 00 0.0 19.4 May -1 158 0.0 00 00 i29
2 %4 1L 00 o0 214 2 222 0.0 00 0.0 202
oo 353 54 (0 00 39.9 w1 138 10 ap 0.0 137
2 50.1 75 0.0 00 56.1 . 2 451 17 00 a0 433
Aug 1 882 75 0.1 02" 91 : Tul r 565 59 00 00 . 08
2 106.5 88 04 06 128 2 42 % . 80 o 80.1
Sep 1 492 109 3 1.8 . 517 Avg 1 793 67 04 06 844
2 ne 13.4 18 24 830 2 1079 86 - 06 0% - 1146
SBa 1 1576 23.4 29 40 1792 Sp 1 1346 139 1.2 16 1461
) 1163 179 22 a1 1335 . 2 1517 171 L6 23 . 1725
Nov 1 137 35 05 0.7 15.1 O i 2077 278 15 439 234.1
2 10 01 - 00 00 46 2 1755 U7 34 41 1996
Dec 1 44 00 an Coeg 19 " Nov 1 733 [T L5 21 - 889
2 23 - 0g 09 0.0 03 ' T2 530 - 9 [ T ¥ | 590
1968 hn A 23 00 00 e il - Dee 1 384 58 07 W4
2 20 60 00 00 14 2 255 - 38 05 . 06 2.1
Feb 1 14 0.0 00 00 - 14 . N
2 12 0.0 00 0.0 12 Annual Tolal 13340 1452 136 200 14456
Mir | 10 00 0.0 0.0 Lo
2 0.9 0.0 0.0 00 0§
Apr 1 09 00 00 00 o
2 09 00 00 - 09 0.0
My 1 2.4 00 . - 00 00 .. 55
2 1.7 00 a0 00 96
Jan 1 02 0.0 00 60 - 00
2 52 00 - 00 o . 33
a1 148 60 © 0o on 122
Z 55 00 - () 00 234
Aug -1 373 0.0 © oo 00 . 363
.2 5.1 18 00 0.0 162 .
Sep | 195.4 153 06 . 08 2084 .
2 2297 219 6 22 249.4
Oa 1 2415 187 s8¢ 19 279.1
2 2149 316 -4l 57 " 246.1
Nov 1 133.0 2.3 12 17 1410
2 887 25 03 - 04 894
Dec 1 9.5 18 03 03 e
2 4.8 06 - 0.4 0.1 29




Table V-12 Result of Water Balance Simulation of
Kandal Stung Irrigation Project

: (Unit : MCM)
Year  Descripion Dec — Jan  Feb Mar Apr  May Jun  Jul  Aug  Sep  Oct Nov
1961 No deficit
1962 No deficit
1963 No deficit
1964 Qt 147 4.6 1.1 04 109 1058 630 1160 2080 323;9 4442 1730
Qa 10.8 22 L1 04 85 1018 59.1 113.6 2042 3195 2420 169.8
Wd 3.7 23 1.8 0.0 01 1.9 31 48 36 12 - 29 1.4
Sp - 71 01 07 04 84 999 560 1087 2006 3183 2361 1684
© 1965 No deficit
1966 No deficit
1967 No deficit
1968 Q- 9.3 4.5 20 10 40 182 474 987 2110 1454 3158 243
Qa 43 23 20 1.0 07 127 468 960 2059 1407 3127 197
- Wd 37 23 .8 .00 01 2.1 30 46 40 1.6 1.8 3.6
Sp 06 00 02 1.0 06 106 438 -914 2019 1391 3109 161
1969 Q 1.2 4.5 2.6 1.9 1.8 201 54 404 1148 4623 5267 2335
Qa 22 25 2.6 19 00 151 33 356 1125 457.8 5252 2304
wd 38 21 16 00 61 22 33 61 26 07 1.7 33
Sp -1.6 04 1.0 1.9 01 129 - 00 295 1099 4571 5235 2271
1970 No deficit
: Notc : “ Qt : Total discharge of the Prek Thaot river ; dischafge at dam site + discharges from tributaries
Qa * Available discharge to the Projest ;- Qt-ifrigation demand for.the upstream irrigation schemes
Wwd : Irrigation water demand of Kandal Stung Project , 1,950 ha
Sp . .

: Surplus discharge ; Qa-Wd

R 87



Table V-13 Diversion Water Requirement of Tonle Bati

Irrigation Project (Total Area : 4,200 ha)

(Unit : MCM)
Jin Feb ‘Mar Apr May Jun ]
Period 1.15 16-end 1°i3 Téend 1-15 i6end 1-15 16end 1-15 16end 115 16-end
1961 443 336 373 299 000 000006 016 137 317 199 297
1962 448 347 393 324 000 000 006 016 131 304 3359 491
1963 448 350 393 324 000 000 006 017 139 298 372 297
1964 451 350 380 334 000 000 006 017 130 274 347 331
1965 451 350 348 312 000 000 006 017 131 297 314 453
1966 451 34y 377 34z 000 000 006 017 129 306 277 LT3
1967 445 341 380 331 000 000 006 016 134 331 324 125
1968 451 350 380 337 000 000 006 016 136 322 264 371
1969 4725 316 340 3.07 000 000 006 017 138 331 310 403
1970 448 347 3380 337 000 000 006 017 L35 269 302 430
Average ~ 446 343 374 322 000 000 006 017 134 305 307 337
(Unit : MCM)
Jul Aug Sep Ocl Nov Dec
Period 1-15 16end 1-15 16-end 1-15 16-end 1-15 16-end 1-15 16.end 1-15 16-end Average
1961 627 759 545 388 183 251 245 215 236 272 395 534 2.95
1962 596 606 523 289 012 125 231 128 240 3109 462 565 2.88
1963 602 473 240 117 161 211 215 447 013 270 462 565 2.68
1964 398 442 528 255 135 127 513 145 046 292 384 565 2.69
1965 433 633 545 014 012 125 342 139 282 226 260 399 2.54
1966 515 249 188 293 012 224 249 268 499 109 324 508 239
1967 . 579 185 449 285 122 125 246 550 373 391 462 565 2.82
1968 562 419 427 438 155 190 247 163 469 373 462 565 296
1969 666 656 375 190 027 127 238 150 400 339 460 565 2385
1970 635 686 043 198 314 184 227 118 061 259 044 48] 247
Average 561 . 511 386 247 113 1% 275 232 2354 290 372 5 272

T-14



Table V-14- General Features of the Project Works

(1) Improvement of Kompong Tuel Irrigation Intake

a) Tuk Thla Regulator Replacement of gates, (width 6 m x height 3 m x 5 sets)
b) Kompong Tuot Regulator Replacement of existing regulator,
(gale: widih 6m x height Sm x § sets, bridge: width 15 m}
© Spillway Overflow type, 400 m in length
d Road Dike Total width 15 m, asphalt pavement & width & m
¢ Flood Dike on Upstream Right Banks  Length of 4 ki and 1 km for right and left banks dike crest
width4 m
fy Radio Communication System Main, branch and (wo site stations

(2)  Kandal Stung Irrigation Project

First Stage  Second

Description Work Stage Work
Main canal
- Improvement of main canal (k) 53 ¢]
Lateral ) .
- Improvement of existing lateral " (km) 8.2’ 0
- Construction of lateral . (km) 4.0 18.3
Tertiary canal )
- Improvement/construction of f2rtiary canal (km) 56.8 65.5
Quaternary canal sysiem . (ha) 1,950 1,750
Saba Scheme . '
- Saba dam (nos) .- 1
- - Connection canal ¢km) - 4.5
- Lawralcanal . o o (km) - 2.0
~  Tertiary canal C (km) . 11.0
- Quaternary canal system (ha) - 500
Drainage works : :
- . Miajor drainage canals (km) 124 209
-. Tertiary canal (kim) 64.6 74.5
(3)  Tonle Bat Irrigation Project
- First Sta, Second
Deseription _ Work - Stage Work
Main canal ) '
- Improvement of main canal (km) 83 -
- Construction of main canal (km) - -
Lateral )
- Improvement of existing Lateral . Ckam} 6.9 -
- Construction of Laleral : (kam) 3.1 16,3
Tertiary canal o . .
- Improvement of existing tertiary canal ] (km) 15.0 -
. - Construction of teriiary canal _ (km) 33.1 78.2
. Quaternary canal system ' © () 1,600 2,600
Improvement of Tonle Bati Lake Related Structures
- Intake. . . (nos} 1 -
' - Pumping Station . mosy -1 -
- Spillway of Lake - {nos) 1 - -
- -Lake Dike _ (k) LS -
Improvement of Connection Canal - .
- Connection canal (k) 46 -
- Stung Toch Regulator (nos) 1 -
- Kandal Stung Regulator (nos) 1 -
Drainage works . o o _ .
- Major drainage canals o S (k) 241 392
- Tertiary canal . : (&km) 418 .- 666

TIS
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(1) Without Kok Tel. Reservoir

- Water demand

Slorage

- - - - - - Max. supply

[
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1964

1963

Tonle Bati Pump Station Capacity

1964

1963
Dec

Feb Mar Apr May Jun

Jan

Unit

Drescription

ol

Tonle Bali Lake Storage

Irigation demand
Pump-up water

16.70
1.26

16.70

860 700 600 .320 450 1000 1570

10.40
Q.86

0.90

12,10
0.80
120 680

14.20
124

16.7¢

1670
1.53

MCM
MCM
MCM

132

000 000

0.74 006 050 104

0.70

1.77

000 GO0 002

Q00 000 002 005

000 0388

050 052

pump'is required (o be operated on lower water lever than EL78m (storage 16.7 MCM)

operation hour/day ; 24 hour at a peak requirement period -

Note

5.57 MCM for 4.5 months

12 MCM

. Total pump-up water

Maximum pump-up fralf-month iR

{2} With Kok Tel Reservoir

— Walcr demand

Comimsile storage

| = = - - - - Max.supply
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12.6 MCM corresponding water level of Lake Tonle Bati 12m.

Fig. V-14 Tonle Bati Lake Storage Simulation
(In_‘_igation_al_'ea 1,600 ha 180 % cropping intensity)

Mininwn storage :
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