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I. Introduction

A reconnaissance survey of the northern area of the Great Lake was
carried out from December 1966 to January 1967 by the staff members of the
Secretariat of the Mekong Committee and the OTCA, Japan.

As a result, the team recommended to perform the following in the future.

(1) Feasibility study of the St, Chinit as one of the major
tributaries in the northern area of the Lake,

(2) Feasibility study of one or two polder projects in the northern
area between the highway and the Lake,

(3} Reconnaissance study in the southern area of the Great Lake.

(4) Detailed soil classification study in the whole area around the
Great Lake,

(5) Providing the experimental farms.

(6) Further mapping and collection of hydrological data.

With regard to the above (3), the reconnaissance report pointed out
that some projects in the southern area would be more favourable than the
northern area.

The Government of Japan, in August 1967, offered to the Mekong
Committee to undertake the multi-purpose reconnaissance survcy of the
area S-W of the Great Lake. The plan of operation involved in the offer
on the reconnaissance survey was prepared by the Committee and agreed by
the countries relative concerned and the Committee in March 1968. From
March to May of 1968, the investigation team was organized by OTCA, Japan*
for the reconnaissance survey and was sent to Cambodia.

The reconnaissance study will be completed by the end of 1969 in the
close cooperation with the Government of Cambodia and the Mekong Committee.
Present interim report invelves the result of phase I, the preliminary study
of the area, and phase II, the field investigation and paper study, which is
supposed to be carried out by the team until May 1968.

In accordance with the plan of operation, next stage including a re-
sult of analysis of soil samples and the survey will be carried out by the
end of coming rainy season of 1968, and the report will be presented to the
Mekong Committee by the end of 1969,

* Overseas Technical Cooperation Agency, which is an executing agency

of the Government of Japan.
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II. - Purpose. of‘the project

‘". The-Great LakKe is rich in’fiéh*production and landMEdrroﬁnhiﬁé‘the
Great -Lake (the area about three million ha) is fertile and produce a good
yield of rice; éspecially in the south and the South-West parts of the Lake.
There is also fairly b1g potential on the powex generatlon in the upper e
reaches of somé of the major tributaries flowing down to the Great Lake,’
The 'future prospects of comsumption of the agrlcultural productlon and
power generatlon ‘are qulte promising, ‘ o )

The purpose of the present program of reconnaissance is ve§téq in

studying the possibilities of the multi-purpose development of the area
to apply the modexrn techniques and management, It enV1sages to promote
an agricultural development in an area of approx1mately 1.0 million ha by
deviding the project area into several parts using necessary water to be
supplied either part from the Great Lake or the tributaries. It may also
give favourable effect on power generation, flood control and navigation
in the tributaries,

III1. Short history of the survey and study on the development of the area

The development of the area has started since old times. The Bovel
project was built more than 30 years ago to divert water from the Stung
Mongkol Borei for irrigation. It was reviewed a few years ago and is now
supplying irrigation water 30,000 ha in the total irrigable area of 45,000
ha.

The survey of the Bannan project had been undertaken since 1935, and
the final report was presented by the SOGREAH in 1964. The project plan
includes two reservoirs in the Stung Battambang to supply water to 68,000 ha
of total irrigable area of 80,000 ha along the river and also generate some
hydraulic power.

"Comprehensive Reconnaissance Report on the Major Tributaries of the
Lower Mekong Basin' was presented in 1961 by the Government of Japan.
Regarding the area S-W of the Great Lake, the report suggesteﬂ a possibiiity
to irrigate some areas by constructing reservoirs on major fributaries such
as-the-Stung Mongkol Borei, the Stung Battambang, the Stung Daun Try and the
Stung Pursat. The last one was especially recommended by the Reconnaissance

Team since it was the most promising. The Stung Pursat development plan
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includes 35,000 ha of the irrigable area and 21,000 kw of hydraulic power
generation by means of constructing a dam and a diversion wei;, the former
having a\grqss‘capacity of 800 million éﬁbic'mefers, of.which 420 millich is
effective. = . ) ’

In January 1964, the report on '"Designs and cost estimates of the
Tonle Sap Barrage" was presented by the Government of India. The Tonle Sap
Barrage project is multi-purpose project to have aimed flood control and
irrigation as the major objectives.

In the mid 1967 a report on Mathematical Model of Mekong River Delta
was submitted to the Committee by SOGREAH, a French contracting firm., The
study was contributed by the UN special fund, It was disclosed in the re-
port that some areas of higher elevation at the fringe of the Great Lake
which has been often submerged by the Lake in the wettest season. It will
not be inundated and cultivated after constructing the proposed Tonle Sap
Barrage.

The area S-W of the Great Lake is now being studied by the Japanese
Team with an objective similar to the Reconnaissance Survey of the Northern
area of the Great Lake, for which previous survey was already mentioned in the
introduction. The final report will be submitted by the end of 1969,

IV. Features of the development of the area

The area S5-W of the Great Lake from Sisophon to Kompong Chhnang
covers a drainage basin of approximately 30,000 km® having an average
annual rainfall of 2,000 mm., The Great Lake has an area of about 3,000 km2
at 3 m water level in the dry season and about 10,000 km? at 10 m water
level in the rainy season, Its detaining capacity between 3 m and 10 m W.L.
is about 45 billion m3,

Of some 50 billions m3 of the ordinary flow through the Tonle Sap
some 20 billions m? is known to be reversed flow from the Mekong in the
usual year, then the other 30 billion m® of flow is considered as the
annual runoff through the drainage basin around the Great Lake.

Since the amount of annual rainfall in the northern area is smaller
than the amount of annual rainfall in the S5-W area, and both regions have
almost the same catchment area, it could be expected more than 15 billion
m3 of the annual runoff in the area S-W of the Great Lake.
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The area S-W of the Great Lake may have some 1.0 million ha of arable
land including 0.6 million ha of existing cultivated area. To irrigate
these 1.0 million ha some of which are upland fields, some 10 billion m3 of
water and about 100 days irrigation period may be required.

Theoretically it is possible to introduce the above irrigation water
by the runoff from the Great Lake. To achieve the actual development of
this area but it is necessary to find the potential reservoir sites and the
diversion dam sites along the tributaries, especially at St. Sisophon, St.
Mongkol Borei, St. Dauntri and St. Pursat, and also pessible polder projects
around the Great lake using the lift irrigation. At the same time, of
course the development of hydraulic power, fishery, improvement in naviga-

tion and their influence on the downstream basin should be also considered.

V. OQutline of the tentative scheme in the South-West of the Great Lake
The potential arable area for development in the South-Western por-
tion of the Great Lake is located between EL 50 m and 5 m in the coastal
zone of the Great Lake (excluding the reserved area for fishing purpose
etc.) and is regarded as about 1.0 million ha including some 0.6 million
ha of the existing cultivation land.
This 1.0 million ha would be classified intoc the following three
categories, according to the topographic condition fertility of the soil,
possibility of the irrigation (existence of a source of water supply, pos-
sibility of providing reservoir site and diversion weir site) and so on.
1} Reclamation of the inundated area by the polder dike, arid the
area to be irrigated using the Great Lake as water resource
(about 282,000 ha).

2) The area to be irrigated by the water in the tributaries
{about 183,000 ha),

3) Other areas (the remaining area). (Refer to Fig. 1)

Polder project:

The area between EL 5 m and EL 12 m on the coast of the Great Lake
happens to be fertile due to the inundation. Accordingly the project aims

at protecting the area from inundation in the rainy season and making the
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cultivation possible. As for irrigation, the productive water in the Great
Lake will be irrigated by pumping up.

Making 7 blocks of the polder areas providing the dikes along the near
shore of the Great Lake at the elevation about 5 m and both banks of the
tributaries, total 282,000 ha of the polder projects area will be planned.

Tributary project:

Of 183,000 ha in this area it included the Banan Project area
(68,000 ha) depending on the water resources of the Stung Battambang and
the Bovel Project :(45,000 ha) which is using St. Mongkol Borey as water
resource. What is going to be developed by this scheme is 7,000 ha located
in the upstream of the St. Mongkol Borey, 30,000 ha located in the basin of
the St. Pursat, 23,000 ha in the St. Dauntry and 7,000 ha in the St, Babour.
Speaking of the tributary projects, they will be selecied at a place where
gravity irrigation becomes possible by the construction of dams and head-
works and also at the place where soil is fertile. Dams make possible the
power generation simultanecusly with securing irrigation water and besides
will serve as an electric power source for the pumping irrigation, contribut-
ing greatly also for the factory and general domestic utilization. The
reservoir operation study concerning the St. Pursat, the most important
river is indicated in VI-2, Table 1 indicates the hydrological

data for the main tributaries in the area.

The remaining area:

This is generally in bad soil condition and securance of the irriga-
tion water is difficult. However, regarding the St. Sisophon basin and
other small basins, detailed study could not be done owing to difficulty
for reaching all the sites. Further investigations are necessary to find

the potential areas of development.

Comprehensive effect:

The above developing schemes contribute greatly not only to the
development of the agriculture but to the development of other industries.
The assurance of the power by the hydro-power generation enables the advance-
ment of the factory. The polder dikes in the polder project can be used for

road traffics, thus making much benefits for fishery and sight seeing.
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VI. Progress of the investigation

VI-1. Meteorological and hydrologic observation
The meteological and hydrologic records in the south-western area of
the Great Lake were collected as shown below Table 1 and Fig, 2,

Hydrography:
Table 1. Gauge height station
Drainage Observation
River Station Area (km?) Yrs. Calender Year
1. Stung Sisophon * Sisophon 4,310 4 1962-63, 1965-66
2. Stung Mongkor- * Mongkor Borey 4,170 3 1962-63, 1966
Borey
3. Stung Sangker Battambang 3,230 1 1966
(Stung Battambang)
" Prek Tal . 1 1966
" Bac Prea . 1 1966
" Treng - 1 1966
" Sre Penlu - 1 1966
4. Stung Dauntry * Maung 835 5 1962-66
" Tamea - 5 1962-66
" Kbal Ter ce 2 1965-66
5. Stung Pursat * Pursat 4,480 5 1962-66
H * Taing Luoch 2,080 2 1965-66
" Kancher . 1 1966
6. Stung Kg. Lar * Thnot Chum 420 5 1962-66
7. Stung Krakor Krakor v 1 1966
8. Stung Babaur * Babaur 869 3 1962-63, 1966
9. Grand Lac Kg. Luong ces 1 1966
H Penlich Sdey ces 1 1966
16. Tonle Sap Snoc Trou ‘s 1 1966

Note: An asterisk (*) shows the discharge data available.
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Presipitation:
Table 2, Pfécipitation
, Observation
Station Year Calender Year
Pursat 37 1967-58, 1956-55, 1953-52,
1938-36, 1933-25, 1923-13,
Kg. Chhnang 21 1967-61, 1953-52, 1940-29,
Battambang 29 1967-56, 1954-51, 1940-28,
Krakor 28 1967-58, 1952-46, 1943-41,
193932,
Evaporation:

The evaporation data from 1963 are available at the following

stations:

Phnom-Penh, Kampot, Slakou, Treng, Sre Khlong, Kauk Patry, Chamcar

Krauch, Kauk Trap, Pailin, Petit Takeo, Snuol, Pochentong, Battam-

bang, Svay Rieng, Stung Treng, Sihanouk Ville, Stung Chral, Siem

Reap, Sisophon, Kompong Cham, O Raing, Angkor Wath.

Wind:

Monthly diagram of frequency of the wind direction and wind velocity

at surface, described by the Service Meteorology, Ministry of T.P., were

available at the following stations:

Table 3. Wind
Observation
Station Yrs. Calender year

Kompong Cham 10 1951-1960
Phnom-Penh " "
Svay Rieng " "
Kampot " "
Sihanouk Ville 1957-1960
Battambang 1952-54, 1956-60
Siem Reap 10 1951-1560
Krakor 6 1951-53, 1958-60
Stung Treng 10 1951-60
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Other data:
The following data on the meteorology of Cambodia, calcﬁlated by the
Service Meteorology of the Ministry of T.P., were offered for the study.
(1) Annual and monthly isohyetal maps in 1960
(2} Probable monthly rainfall and record of continuous rainy days
at the following stations:
Krakor, Pursat, Battambang, Stung Treng, Svay Rieng,
Kampot, - Bokor Ferme, Pochentong, Bokor ville, Barai,

Siem Reap, Sihamouk ville, Kompong Speu.

Collection of these meteorological and hydrologic data should be

done further continuously. Appraisal and analysis of the data are being
studied.
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VI-2. Study on fﬁé topography and water resources . ;, S

Th;-SButhjwéstern basin of the Great Lake covers appro;imateli
29,500 kmé froﬁ éhe Sfung Sisophén basin to the Stung Sre bakdbasin,:
bounded on the Cardamomes mountain range in the south. (Refer to Figlﬁ)

A high mountain area which has the elevation about 1,500 m, is located
along the south-western border of the basin from the Stung Mongkor Borey
to the Stung Pursat. The other areas of the basin rather belong to

Gentle slope of plateau and broad alluvial plain which is located at the
elevation almost below 50 m. The arable land in the basin should mainly
be situated on this plain including some 6,000 km? of present paddy fields
and some 4,000 km? of inundated brush land at the fringe of the great Lake.
Thus the whole basin may be classified based on its torugraphy as the

following table 4.

Table 4. Topographic classification

Kind of land Area Note

Mountain and plateau 17,830 km? | Almost higher than EL 50 m.

Some of upland farm and orchard
exist along the bottom valley of
the tributaries.

Arable plain 11,670 Almost lower than EL 50 m.
Reserved fishery area| 1,670 Inundated brushwood, lower than
EL 5 m, alluvium formed by the
Lake.
Polder project area 2,820 Almost inundated alluvium formed

by the Lake, lower than the national
highway. Floating rice field exists
partially.

Others 7,180 South of the highway, higher than

EL 12 m, existing paddy field in
more than half of the area, partially
clear forest

Total 29,500
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Outline of the drainage area and discharge of the main tributaries
are shown in Table 5. In this Table 5 the drainage area was estimated at
the gauge stations located along the national highway, Among the whole
drainage area of the, eight rivers,‘the four big rivers namely the St.
Sisophon, St. Mongkor Borey, St. Battambang and St. Pursat occupy the most
drainage area of 16,190 km2, about 88 % of the whole drainage area.
Consequently their runoff also possess almost all the amount of runoff.

According to Table 5, the annual runoff of the eight rivers may be
estimated at some 7 billion m? for the drainage area of 18,453 km? in the
common year. More than 10 billion m3 of the total runoff for the entire
basin of 29,500 km? would be expected.

Several adequate diversion weir sites could be found out in each
tributary in order to supply the suplemental irrigation water to the down-
stream basin in the rainy season. But it is difficult to find out some
suitable reservoir sites in the area except at the Stung Pursat and Stung
Daun Try basin due to the topography.

A result of present preliminary study concerning the dam and weir
sites is shown in Table 6. Th%s of course is subject to revision and
excluding some of irrigable areas by diversion facilities in the other
tributaries.

Regarding the Pursat reservoir, the river flow at the damsite will
completely be regulated by the main dam since it has some 180 million m3
of the capacity with 6 m draw down. Discharge water of somefgé cumec or a
little moxre will be used for irrigation and hydroelectric power generation
throughout the year. (Based on an operaticn study in 1965 - 66),

Some 100 x 10%° kwh of the power annually will be created with firm power
of 11,000 kw.
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Table 6. Reservoir and irrigable area
Effective Drainage Annual
storage area discharge Irrigable Dam
Name of River capacity (at damsite) at damsite area * height
(108m3) (km?) (106m3) (ha)
1) St. Mongkol- 20 2,400 455 10,000 10 m
Borey {1962) (WL 30 m)
2) St. Dauntry 69 680 69 23,000 30 m
(1962) {HWNL 90 m)
3} St. Pursat 180 1,000 346 30,000 20 n
(1965-66) (HWL 180 m)
n Diversion weir 2,080 720 (HWL 35 m)
4) St, Babaur 20 600 350 7,000 10 m
(1962) (HWYL 50 m)
5) Bavel Project 45,000
at St. Mongkol
Borey
6) Battambang 68,000
Project

at St. B. Baug

Total

183,000 ha

Note.

Loecation of the dam sites:
1) at 15 km upstream of Bovel.
2) at 35 km upstream of Moung

3) at 45 km upstream of Taing Loveh for maindam and at
Taing Louch for diversion weir,

4) at 20 km upsiream of the national highway.

* Mainly in the rainy season paddy. The irrigable area in

the dry season will be reduced to about half.
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VI-3. Soil survey -

The follow1ng shows a summary on the results of the soil survey con-
ducted in the south-west area of the Great Lake. In the survey area, the
s0il malnly con51sts of the Graylsh Brown Soils, and this soil is equivalent
to the Brown Hydromorphlcs which was classified by C.D. Croker. Moreover,
there are other two types of soils, that is Plinthic Red Yellow Podzolic
Soils and Red Yellow Podzolic Soils, but these areas are very small,

The area located in the south-east bank along the Great Lake is clas-

sified into the following 4 Soil Groups, (Refer to Fig. 4)

A Soil Group:

(1) Information on the site
(a) Location: The west area located between the Stung Mongkol
Borey and Stung Daun Try.
(b) Elevation: Approximately 10 - 25 m
{c) Land use: Land is used for the cultivation of rice widely
(II) Result of Investigation
{a) Development of soil profile: Very good

(b) Soil colour: Grayish brown

(c) Soil texture: Light clay

(d) Depth of soil layer: Approximately 1 m
(e) Effect of irrigation: To be expected

B Soil Group:

(I} Information on the site
(a) Location: The area located between the Stung Daun Try and
near Kompong Chhnang.
{b) Elevation: Approximately 10 m or more.
(¢) Land use: Land is used for the cultivation of rice partly and
the other places covered by the clear forest.
Sandy layer can be found partly by the influence of
the mountain located towards the south of these areas.
(II) Result of Investigation
(a) Development of Soil profile: Good

(b) Soil Colour: Grayish brown
(c) Soil Texture: Clayey loam to fine sandy loam
(d) Depth of soil layer: Deep condiderably

{e) Effect of irrigation: To be expected following A Soil Group
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C Soil Group:

(I) Information on the site
(2) Location: The area surrounded Kompong Chhnang
(b) Elevation: Approximately 10 m or more
{(¢) Land use: Land is used paddy field and clear forest.
The soil condition of this soil group is most poor
by the strongly influence of the mountain located
towards the south of these areas.
(II) Result of Investigation
(a) Development of soil profile: Relatively good

{b) Soil Ceclouxr: Grayish brown
{c) Soil texture: Coarse sand
{d) Effect of irrigation Can not be expected

D Soil Group:

(I) Information on the site
(a) Location: The area inundated by the flood of the Greate Lake
(b) Elevation: Approximately 5 - 10 m
(c) Land use: Uncultivated plain and clear forest

(I1) Result of investigation

(a) Development of soil profile: Relatively good

(b) Soil Colour: Gray

(c) Soil texture: Light clay - heavy clay

(d) Depth of soil layer: More than 1 m

(e} Effect of irrigation: To be expected greatly if irrigation

practice is possible.

VI-4, Present situation of agriculture in the area

The arable area in the South-Western basin of the Great Lake lies in
the Provinces of Battambang, Pursat and Kompong Chhnang. Various governmental
agencies in Phnom-Penh, the local district offices, some existing irrigation
projects and some experimental farms were visited for the purpose of getting
a general information concerning the present situation and also to envisage
the possible future prospects on agriculture in this area. Interviews were
also made with farmers at many locations in the project area in order to
supplement informations obtained from the official sources.
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The main poiﬁts of\tﬁérformél information are listed in Table 6.

And the present situation of agriculture in the area is summarized as follows.

Chiefiy, the rice cuitivationxduring the rainy season has béen con-
ducted in the area, using the rain fall and inundation water in fime by the
Great Lake and many tributaries. The South-Western area of the Great Lake
covers existing paddy field of approximately 600,000 ha possessing one-fourth
of the whole cultivation paddy in Cambodia, and forms one of rice granary
areas in Cambodia especially for the broad Battambang plain in question.

Regarding the hectare yield of paddy in the area comparing with some
1.1 ton of average yield in the whole Cambodia, it appears that almost simi-
lar condition exists in Kompong Chhnang Province, but a little higher in
Battambang and Pursat Provinces according to their soil fertilities.

However the fluctuation of the yields and also the planting areas and the
productions are fairly remarkable due to suffering from the bad weather con-
ditions such as lag of the beginning time of the rainy season, drought or
serious flooding, and so on.

In order to stabilize the agricultural production as well as to in-
crease in the hectare yield, it is necessary to have some irrigation and d
drainage systems such as complete water controlled farms, thus it is possible
to make input in the farm effectively. An unstable productivity may make the
farmers enervate and bring a stagnation on the rural community.

In spite of the above matter, Battambang region has been maintaining
an advancing region in the agricultural development such as in providing
irrigation project, agricultural mechanization and so on. For example, the
Bovel irrigation net work on the Stung Mongkor Borey was implemented more
than 30 years ago and it covers 30,000 ha now and being extended to the canal
system for total 45,000 ha in future. The proposed Battambang tributary
project on the Stung Sangker envisages river regulation, irrigation of some
68,000 ha and also 31,500 kw installed hydroelectric power., The other small
scaled irrigation systems are also seen in the neighbouring provinces,

As for the plowing by rental tractor, it could be seen that the me-
canical plowing was begun even by March at some of the paddy fields in the
region, Battambang Province, because a tractor should work for larger area
till June being short of the numbers of machines. The diffusion of meca-

nizing agriculture would be advanced much more in the broad fertile plain
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though still now a domesticranimal power:and man: power -are used for the main

part of cultivation in the region.

Few-chemical fertilizers have teen used for the paddy field due to’
the high cost coyparihg with farmer's income at present and lack of the
suppl&, but manure is being used positively nowadays. It is considered
that fertilizing and also pest control, application of excellent seeds,
mechanizing and so on are not so available without land improvement, for
example unwell leveled or non-ridge paddy field as well as lack of terminal
irrigation and drainage equipment. Even the Bovel project area has the
disadvantage like mentioned above.

In the point of view of the population demnsity, the area S-W of the
Great Lake belongs to a rural region having no scarce population, rather
the area has fairly enough man-power and its increasine cendency. There
hardly is any doubt on abilities to contribute substantially towards im-

proved standards of living in the area by facilitating agricultural develop-

ment.
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Table 7, Outline of agriculture

Item / bipyinée ) Bétiambpﬂg ) Pursat Kg:thhhéﬁg Cambodia Note
Total area  (km?) 19,184 . 12,692 5,521 181,035
Population (person) 628,300 261,473 265,600 % 6,800,000 , 1968
(552,440) (182,394) (272,911) (5,740,115) (1962)
Population 2 ’
density (p/km<) 33 21 48 38 1968
Caltivated .2 4,202 940 1,087 24,141 1967
land -
{paddy field) (1965-66) -68
Kind of paddy., 2
cultivated (kn?) 1967-68
Hatif 17 28 58
Mi-Saison 83 261 246
Saison 1,809 359 323
Tardif 1,353 128 204
Fiottant 941 . 164 150
Saison Seche - - 75
Average Production
609 162 123+ 1967-68
of paddy (1,000t) *(excluding dry season rice)
Paddy yield (t/ha) 1.45 1.73 1.21 "
Arable land 2
in the basin (km=) 7,600 2,700 1,370 - Total 11,670
Farm size (ha/house hold) 6.3 2.9 2.4
Number of livestock
Cattle (1,000 head) 309 83 106
Bafalo ( -"- ) 88 40 30

Suine ( -"- ) 95 39 27
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VI-5, Actual condition of the electric power supply in Cambodia
Electric utility: Each main city has a power station by installing the

diesel engines to serve the power to the neighborhood. But there is still
no power system to cover the entire Cambodia, since it will be more econo-
mical from the aspect of the construction cost remain in the present state
of power supply by the isolated power station than having any other system
of connecting to each power station, because the distance between each
power station is too far and moreover the scale of the power station is
small. The electric utility of Cambodia is conducted by Eléctricité de
Cambodge (EDC) and Franco Khmeré de Eléctricité de Battambang, EDC supplies
the whole country with power except at the procince of Battambang where
Franco Khmer de El&ctricité de Battambang is controlirs the power.

Service de Controle des Eau et de le Elédctricité, Ministere des
Travaux Publics (TP) supervises the electric utility., TP makes plan of
supply and demand programs, development schedule, and practises large
scale construction works of the new or additional establishments.

TP also controls the electric power company for the electric tariff

and its instrument capacities,

All power generating plant capacity in Cambodia in 1968 are as follows.

Table 8. Power generating plant capacity (Unit: kw)
e A
Eiﬁgédg: 32,890 21,000 10,000 63,890
gfg’é'f"cf_’mer 2,175 - - 2,175
Total 35,065 21,000 10,000 66,065

Transition of the power generation: The following table shows the change
of the power generation during the past 10 years in Cambodia. This table

reveals the fact that annual rate of growth of the installed capacities is

about 5-10 %, the capacities use factor is 15-20 % and annual load factor
is 30-50 %. And a great quantity of loss-ratio is one of the distinctive
features due to the insufficiency of the supplement works.
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Sorts of the power consumption:- The power consumption consists of private

domestic use, lighting of public way, public building domestic use and
electro-motive force for public and private use, in which private domestic
use accounts about 60 % of all consumption.

Power generation for the demand of the industry has been supplied by
its own power plant, for example hospitals, hotels and so forth on the ground
that the Compagnie des le Eau et Eléctricité d'Indo-Chine, the predecessor
EDC was aiming at and developed as a supplier for the public and domestic
purpose.

A total power generating plant capacity of the private production is
estimated at 25,000 - 30,000 kw. (The sambor feasibility report, OTCA, Japan.
1967). Power consumption has been decreasing from 1963, this might be due
to the fact that the electro-motive force which had been supplied by the

electric company was changed over to private production,

Power cost: As for Chak-Angré power station in Phnom-Penh in December of
1965, its total power generation was 4,920 kw, namely 3,000 kw (2 x 1,500 kw)
by the steam power and 1,920 kw (3 x 640 kw) by the diesel power, and its
total power cost was 1,764 Riel/kwh of which 0.936 Riel/kwh for the steam
power and 1,254 Riel/kwh of the diesel power for the cost of fuel and other
consumption goods. The unit project cost for the entire power station in-
cluding maintenance, personnel, repayment, insurance and other expenses was
1.254 Riel/kwh. (EDC. Calcule de prix d'un kwh pour le mois de decembre 1965).
The designed power cost of Kirirom No.l power station which was constructed
in 1968 as the first hydraulic power station in Cambodia (Installed capacity:
10,000 kw, Average annual production: 49,700,000 kwh, Construction cost:
8,981,781 $) was 0.38 Riel/kwh at the station and 0.5 Riel/kwh at Phnom-Penh
after being transmitted for the distance of 110 km,
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The electric tariff in the service area of EDC is as follows.

Table 9. Tarrif (unit: Riel/kwh)
Item Phnom-Penh Kandgl Others
province

Private domestic use 3.604 3.171 6.337
Lighting of public way 2.873 2,953 5.470
Public building domestic use 3.046 3.136 6.153
Electro-motive force for private use

Low voltage 1,778 1,778 4.370

High voltage 2.251 2.261 5.003
Electro-motive force for public use

Low voltage 1.778 1,778 3.933

High voltage 2,301 2.311 4,786

Franco-Khmer de Eléctricité de Battambang also sells the power
at the price indicated below,

Table 10. Tarrif {unit: Riel/kwh)
Item Battambang
Electric-light 7.012

Electro-motive force
Low voltage 5.176
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VI-6.  Fishery and navigation

Fiéhery: Fishery is one of essential industries for each Battambang, Pursat
and Kg. Chhnang province. Each province has a distribution center of the
fish production respectively, that is, Bac Prea located at confluence of the
Stung Mongkol Borey and the Stung Sangker, Krakor situated near the shore of
the Great Lake and Kg. Chhnang faced toward the Tonle Sap.

The fish production for each province is shown as Table 11,

Table 11, Fish production (in ton)
Production

Year Battambang province Pursat province Kg. Chhnang province
1961 2,093 10,411

1962 2,823 10,473

1963 4,000 10,130

1964 5,277 10,150

1965 6,844 10,000 10,865

1966 7,635 * 11,000 17,175

1967 7,451 10,000 4,819

The production stated in Table 11 contains mostly raw fish, dried
fish, smoked fish and "Prahoc' (salted small fish). Besides the above pro-
ducts, "Mac Mum" (fish source} is an important product in the region es-
pecially in Kg. Chhnang.

Regarding the monthly fishing product it is said that fishing is
performed mainly in the duration from December to March and closed season
from June to September as a spawning period{ however the monthly product
in statistics appears no correlation for the fact mentioned above,

Further study may be required.

Fishing ground chiefly at the Great Lake and its inundation including
the reserved brush wood area for fish propagation,

Fishing in the tributaries is mainly conducted in the flood period
of September and October,

By providing project facilities such as regulating dams, polder
dikes, and so forth, the fishery in the region would be more or affected

less, Further investigation is necessary.
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Navigation: Navigation practice is mainly seen at the Stung Pursat.
As for the othef river in the area S-W of the Great Lake, nav;gation is
quite few, )

The logs produced at the broad forest in the upstream basin of the
Stung Pursat, are traﬁsported‘to the town of Leach, which is a big trans-
portation transit for production of the timber which is located at the mid
stream of the Stung Pursat, namely, 28 km upstream of Pursat town along the
road. During November - June the transportation for timber production
mostly depends on trucks. The navigation period is limited to September and
October using logs with bamboo rafts in tow of ship through 80 km of the
meandering river to the Great Lake,

The logs gathered to Kompong Chhnang from Pursat, are formed to big
rafts and taken to Prek Kdam located near Phnom-Penh, the bigest timber
market in Cambodia, via Tonle Sap., It requires about a week including the
rafts preparation from Kg. Chhnang to Prek Kdam and the transportation cost
of 45 Riels per one cubic meter of log.

Regarding the information for the amount or frequency of the navi-

gation utitization, it will be studied.
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