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PREFACE

In responce io.the réquést'of the . Royal Government of the Kingdom
of Thailand the Japaneése Covernment dec1ded to conduct a survey on the
watevr supply prOJect for cambodlan refugee camps {Sa Kaeo d1vers1on faci-
lities) and entrusted the survey to the Japan International Cooperation
Agency. The J.I. C. A. sent to Thalland a survey team headed by Mr.Hiroshi
Yonehara from April 20 to December 25, 1980.

The team had discu5310ns with 0ff1c1als concnrned of the Goverament

aof the Klngdom of Thailand and conducted a field survey (1n Sa Kaeo area,

——— T 7

Prachin Buri) After the team returned to Japan, the present report has

—

been prepared.

I hope that this-repoft will serve -for the development of the Pro-
ject and contribute to the ﬁrdmdtion of friendly relations between our

two countries.

I wish to'express my deep'appféciation to the officials concerned
of the Royal Government of the Klngdom of Thailand for their close co-
operatlon extended to the team.

anuary,'l981

Keisuke'Afita
President

Japan International Cooperation Agency
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1.1

1.2

CHAPTER i : BASIC DESIGNING OF WATER INTAKE FACILITIES

Aims

The inception of tﬁe Sa Kaeo Water Intake Facilities Prbject_dates
back to a visit of the Secbﬁd Cambudian Refugee Study Mission

(headed by Mr Sakamoto, Director of Planning Dlv151on;-Minlstry of
Foreign Affairs) which was ‘sent by the Government of Japan in the

lakteéer part of February 1980. On this occaslcn, the Provincial

_GOVEIﬂmEHt of Prachin Buri (where the Cambodian Refugee Holdlng

Centers are located) made a strong request for the provision of
water utilizacion fac111ties, and the Government of Japan
subsequently deéidéd to accommodate such a request in terms of an

emergency grant aid programume.

The ¢ontent of the work assigned to this Team comprlses of the
final design of such fac111tles for assurlng the: supply of - sub~
sistence water on behalf of the Cambodian refugees beling accom-
madated in Né.Z'Cémp‘of the Sa Kaeo Holding Center and the _
prdﬁiéibn_of-subsistence'water as well as irrigation water to the
1ocai-1hai villégers in the néighbourhbod of the said Camp.as a
diversion welr ‘across Lhe Khlong Phra Prong River ruaning northward
of the same Camp, a pumping station on its left bank, and a distri-
bution network of ghe pumped water to respective consumers.

The Team was also expected'té'gﬁve any necessary technical advite

to the local contractor who undertook constructien of such facili-

“ties as réferred to in the above.

Tean Formation
Overall Coordination - Hiroshi YONEMARA
General Designing - Fumio TAMURA

Desigoing (diversion-weir) Shuntaro KODERA






Designing (pipelining) . Chu NAKAJTMA

Geology . . S Akinori TAKAKU
Qvefall-inspectiOH Mitsumasa'UENO__
Economic Evaluation Ken-ichi HIbAKA
Construction Machinery Yooichi HIGAKI

1.3 Itinerary

The Team's work commenced on April 20, 1980 and the final design-
ing was completed by June 15, 1980. Technical advice to the local
contfaétof_calléd for the construction of thé diversion weir,
pumpiﬁg'station, distributing tank,'trbﬁgh and piﬁéiining ingide
the Camp which were COmpieted'by.Sepfember 30 of the éame year}
and also:for_pipeliniﬁg outside the Camp which was started on _
Novembér 8,-after a lapse of one month because of the monscon rain
and paddy cultiyation,_and cdmpiéteﬂ on December 25,.1980. The
actual-work'regarding the lattef job'wés éompleted:by Decemﬁer'13,
but test operation was necgssar} before official hand-over which

was successfully effected on Decenber 22, 1980.

1.4 Final Design
(I} Aims of the Project

The Water Supply Plan fbr the Sa Kaeo No.2 Camp was originally based
on the groundwater obiainable by means of deepwells (50-60m), but

in considérétidn.of the poor results of groundwater exploitation by
3 deepwells existing in Sa Kaeo_Nd.l Camp {poor yield due. to insuf—
ficient.pump capacity and freéuent breakddwns,_inadequate water
supply pipelining, shortages of water supply equipment, ete.), the
decision was made to pump tﬁe'perennial_riverwater'from the Khlong
Phra Prong which runs along the border of Ehe'Camp as a reliable

source of water supply.






@)

(3

The pumped r1verwater will be used not only for such purposes as

-washing aud bathing by the Camp refugees but also for miscellaneous
" as well as irrigatlon purposes by the leocal Thai v1llagers in the

' nelgbbourhood.of-the Camp.

Hater—Intake Pofnt

Three {(3) watér—intaké points were proposed at the northern part of
the Camp which lies ¢losést to the Khlong Phra Prong and, after
comparative studies on economic feasability, engineeting workability.
maintenancé & operation conveniences, ectc., the final water-intake

point was decided.
The Volume of Water Intake — Design and Purpose

(i) The Volume of_Désign Water-intake - In the absence of reliable
observation.data regarding the Khlong Phra Prong's levels and
seasonal flows in the vicinity of the proposed dlversion-weir,
the observatlon data’ available in its lower stream in Kabin
Buri and information obtainable from the local inhabltants

were used as the basis for estimating its dry season flow.

The fiéufe fdf specifié:discharge of 0. 0004 m3/sec/km2.has'

" been arrived at from the dry season flow as 1e¢orded at Kab1n
Buri during the last 5 years, and 0.56 m3/sec has been'
estimated as the dry scason flow at the intake’ point, ]udging

from the size of the catchment area extendlng over 1,400 km2

-The dry ‘season flow has been subsequently 1ncreased to about
0.89 m3/sec leased ‘on information received from the local
inhabitants as to the river water level_and,running conditions,
'Consequently;'a'mean'figure'OE 0.6 m3/sea has been adobted as
the Khlong Phra Prong's dry season flow and the volume of

designIWaterFinfake was decided at 0.2 m3/sec.






(il) Dlstributlon Volume - The intake-water will be meant for the
Eollowing three (3} purposes:

~(a) Subsistence water for

;0.0167 m3/sec

Refugée Camp . q o=
E(b) :SubsisteﬁCe:ﬁater for the ' o .
neighboﬁring_ﬁillagers «eo q = 0.0055 "
{e¢) Irrigation water for the )
.neighb0uring villagers Cae. q = 0.1778

Thé above allocation has been made on the assumptlon that _
40,000 Camp dwellers will consume 20 per day per head whlle
the neighbouring villagers numbering 2,500 will consume 100
per day per head, and the remainder has been allocated for

irrigation purpose.’
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(5)

Regulated Intake Water Level

The given ;opoéfaphy defied the possibilifi of gravity flow of the
river water taken from the diversion weir, hence lifting by pump
is necessafy. Pump-1ifting favours the higher intake water.level
in view of both operational and construction costs of the pump
itself, but it is accompanled by the drawbacks of the higher
construction cost called for the bigger dam—body and the untoward

effects to the upper-stream areas due to the higher weir level.
In consideration of this, the Team made the necessary hydraulic
calculations and eventually determined the optional intake water

level to be 1.50 m.

Backwater calculations based on a flood diécharge of 400 m3/sec and

" a river-bed slope of 1/3000 resulted in a possible vise of approxi-

mately 5.0 cm in the water level at the weir-site. Taking into
account a minor expan51on of the flow area at the weir site from _
271.7 2 as it is to 277.1 m2 after construction, the water level
can be assumed to alter as such due_to the waves driven by wind.
Thus, the upper-stream area should suffer little or no adverse

effects from constructing the proposed weir.
Various Dimensions of the Water—Intake Facilities
(i) Diversion Weir

The floating fype diversion welr has been adopted in view of
the fact that the geological formation of the proposed weir
Eoundation waé tdentified as sandy soil; the foundation height
has been determined at 3.00 m, because the existlng river-bed
lével is between 2.5 m and 3.5 m, and the width of the weir
has been made 16.0 m according to the cross-section of the

existing river.






(i1)

(111)

(iv)

Al.S5m width_stbp log has been provided for as dépOSitgd sand
measﬁre_towards the upper—stream as well as discharge_measure
when the dry-season flow héppens to be less than the design

dry-season flow (0.6 m3/s.)
Intake Opening &and Siuice
The foundation height and the ﬁidth'of the intake opening have

been given such cross-sections in order to prevent the

invasion of sand and to maintain a flow velocity of about

0.3 m/s.

A sluice crosss-section which is generally determined to main-

tain the fatra-sluice flow velocity at around 0.6 m/s has been

made @ 800 mm in this specifié case from O&M consideracion.

Pumping Facilities

. The ‘actual héad‘haé been determined at 21.8 m, having been

cancluded from the water-intake level at dry season

( - .1.30 ﬁ)_and the Distributing Tank's storage water level
(L + 20.0 m); the.fqundation height of the pumping
station has Been'fixed at + 6.0 m to avoid inundation

at the time of flood.

A pair of vertical mixed flow pumps has been adopted in con-

sideration of the required duty and 0&M conveniences.
Water Pipe

The water pipé has beéen routed along tﬁe.road for the conveni-

ence of const;uctidn'and 0&M and the minimal distance to the

Distributing Tank. Its diameter has been fixed at ¢ 400 m in

view of maintaining the inéra-pipe velocity of the lift water






(v)

(vi)

(vit)

(0'é=mjlsec);at the standard rate of 1.0 m/see. In conside-

ration of the waterhammering effects which are obviously
anticipated bECause the water p1pe is directly connected to

the pump, we decided to use steel pipe
ﬁistributiog‘Tsnkd

It has’ been located at the highest 901nt inside the Cawp and
its HWL has been 1ncreased by 3.0 m above the existlng ground
level.  Its capacity has been fixed at 100 m3 which corres-
ponds to a 10 minute 1ift volude, as approximately 80% of the

1ift water will be destined'for'irrigation.

Distributing Pipe

Its alignment has been determined to's55ure.the most satisfac-
tory supply of suosistence water on behalf of the neighbouring
viliagers'sﬁd'irfigation water'fot their paddyfields as well

as to assure efficient O&M.

The diémeter of theudistributing'pipe has been determined from

.the deSigd diScherge'and the standard intradpipe'veIOCity of

the distributing water, while asbestos cement pipe has been
selected because of the tow hydrostatic pressure of around

0.3 kglcm2 and low cost.
?rough

It has been located just outside thc Camp compound at a

:divarging point of the villagers subsistence water pipe and

the irrigation water pipe. It also serves as a sand settling

basin.






(viii) Water Storage Tower

As the total length.of the villagers® suhsistence water pipe
is appraximately-sz km and thé'gravity flow of the water is
unexpected, the height of the Water Storage Tower has been

decided so as to make the perménent'water pressure more than

0.3 kg/cm2 at the end of the pipe.

Its capacity has been fixed at 30 m3 which corresponds to

90 winvtes® worth of the sdppliable water.

(6) Pipe~lining for Agriculﬁural Purposeé

(1)

Irrigation Plan
1) Volume of Irrigation Water ciees 0.1778 m3/sec
2) Area to be irrigated

Estimation of the area to be irrigated (paddyfield) has
been made on varylog assumptions of 8 mm, 10 mm, and 12 mm
(water requirements in depth) and pump operation of 10
hrs, 12 hrs, 15 hrs and 18 hrs (per day), but the convey-
ance loss was fixed at 15%. As a result, it has been

found that approximately 80 ha (500 rai) could be irrigated
during dry season. Twice as much paddyfield area will be
assured with irrigation water during the rainy season, as
the effective rainfall (out of the average annual rain-
fall for the last 10 years) would provide 50% of the

total amount of water required for paddy cultivation.






3) Irfigation Area

The cumulative total of the paddyfieids in the neighbour-
hood of the Camp 1s'approx1maté1y 150 ha as are shown on
Fig. 1-7: Itrigation Area. Priority of irrigation water
supply has been determined from A to E on the basis
~of the elevation and soil conditions of respective plots

of paddyfield.
(11) Aligoment, Diameter and Type of Irrigation Water Pibe

Irriéation water pipe has béen extended for a tofal lehgth of
450 m through Priority A area, from Block No. 1 towards
Block No. 2 ., 1Its diameter Haé been decided dt.ﬁ 406 mm from
the design'discharge and the intra—pibe'valocity of flow.
Asbestos-cement pipe has been éhﬁseh‘fr@m the economic point-
of-view. Two turnouts haVé'beén'afranged for diversion
towards Bloéks Nos. 4 & 3 . It 1s deemed proper to start

digging irrigation channels from A Blocks onward.

- 10 -



Fig.1-2 PLAN OF DISTRIBUTING _ PIPE -
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Fig.I-4. Distributing Pipe Sy=1:200 SH=1'5.000
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Fig.1-8_IRRIGATION NET WORK
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1.5

(-

Cdnstrdctidﬁ Cbﬁt :
The total construction cost earmarked fOf fhe emergency grant aid
is 200,000,000 Yen which will be spent under different construction

heads as fbllpws:

Breakdown of Construction Cost

1. Diversion weif wdfks | _ 2,679, 055 Bhats

2. Pumplng facility works _ . 5,326,237 "
3. Water distvibution piping works ' 3,088,398 "
4. Temporary works o - 3,235,140 "
5. .Additlonal water distribution piping works' -193,106 "
Irrigation water distribution piping works 1,078,022 "
Sub-Total 15,599,958 "
Prbjeét overhéad ‘ : _ 1,264,627 "
8. Office overhead 1,486,000
Grand Total 18,350,585 Bhats =

200,000,000 Yen
Construction Work

Ceneral

The construction period of this project was originally set to last

for 4 months,_from May to the end of August 1980, to assure water

supply Eqr ‘the next dry season in 1980. Among.;he“facilitles
-enVisaged,“two_ripafian wdxks,aviz., diversion weir and pumping

‘étation,ﬁwere scheduled for pbmplétiohlby the end of July, before

the arrival of full-scale monsoon vains, and the other land works

would be completed by the end of August 1980.
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However exttaordinary rains which started falling around June 10

disturbed the eXcavatiOn work of the diversion welr and the result—

ing rise of the river water leVel necessitated the elevation of

.the coffer-dam withia ‘a month’s time after commencement of the-

construction work. Moreover, the foundation ground proved to be.

unexpectedly hatd which necessitated a change in the original

method of protectlon for the weir—body. The result of these

adverse c0nditions was the postponement of the completion date

to the end of August 1980, completion dates being altered to the

“end of September for the to diversion weir, trough ‘and water

storage tower, and the end of October to mid-December (with a one
month interval) for the other works between the ‘trough and the

terminal ends of the villagers' subsistence water pipeline and the

irrigation watet pipeline,

In snite-of the initial delay as mentioned above, the entire

construction work wasﬂcompleted'on'Deeémber 13, 1?80.

Tempbraty Works

For thedeeenlefien of the riparian wotks, construction of a coffer-

dam across the entire width of the river, associated with the

bypass canal method, was preferred because of the narrow distance

between the two banks and also to shdtten the construction petiod,
(1) By-pass Canal

As is shown in'Figl 1-11: ' By-pass Canal Plan, a bypass canal.
was prepared by exeavsting the bed of a feeder to the'depth
‘of 0.5 m = 0.8 m and slightly widening its opening. ‘Thus, the
total length of the bypass canal has been limited to 70 m.

Its cross-sectiOn was pre«declded from the flow avallable at
the end of July, and the flow lncrement due to extraordinary
precipitation did not cause any trouble because its cross-

section was natufally enlarged through thé failure of the slopes.
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Fig. I=1_BY- PASS CANAL PLAN
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(i1) Cofferdam.

The cfést of the cofferdam was origiually.planned'at +2.70m
frbm the flood wafef level as estiﬁéted.in ﬁidQJuly when the
bypass canal cross- ~section was determined. if waé evehtually
raised to + 4 &0 m to cope with the ensuing water level rises.
'Clay soil transpOrted from the nearby 10w~1ying area was used

- as embankment material to prevent léakage and slope failure

as the soil avaiiable on the spbf was made up of sandy sail.
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&) ‘Ptiﬂcipai Works

)

Divérsion Welr Wofks :

. Extraordinary rainfall which’ followed the completion of the

' f:cofferdam caused a considerahle slope ‘failure along the ex- :

(i)

~cavation Cross- -sections which heiped refilling the excavation

_sites of the previous days and facreased the duty of the draid

nage work. This was the main reason why many more days were

‘:required for completion of the excavation work. Moreover, the

'foundation ground proved to be uneXpectedly hard (betraying

inauffiéient soil:survey)land steel sheet piles could not be

'easily inserted into the foundation ground‘ the sheet—piling
_method was eventually changed to the cutoff method All of

these adverse conditions cumulatively helped postpone the

completion date by two months to the end of Septemher.;

Watet'Distributiqn Piping Works

: The ! above said delay in completion of the diversion welt works

made 1t necessary postpone the commencement of the water

distribution piping works which was originally scheduled in

;mid June. In the meanwhile, the route of the ¢ 100 ma’ pipe
tand the paddyfield through which the 1rr1gatiou water pipe

was planned to be set were immersed 1n water, threatening a é

_considerable_increase in the cOnstruction cost. Accordingly,

.the:distributing'oipe works and the_piping_works_down to the

trough'ﬁere completed by the end equeptehhef andjthe'reﬁaine
ing piping works (P 100 L= 2, 900 m, @ 400 L = 450 m) were

Undertaken Erom the end of October to wid-December.
Upon c0mpletion of the piping works, leakage and pressure testa

to eonfjrm:the pipelines’ water tightness and safety were

effected and proved a success. '
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CHAPTER 1I : OPERATION-AND-MATNTENANCE STANDARDS OF
WATER INTAKE FACILITIES

Petiodiéal'Q&M according to the following standards will ensure the

smooth and proper funétioning of various facilities provided under the

Project.

2.1

(1)

(2)

Biversion Weir

Stop lLog

" A stop log is meant, through its proper opening-¢losing operation,

‘to prevent sand accumulated ‘on the upper-stream side of the

diversion weir to flow into the intake opening. A stop log should
be installed at some time during the beginning of the dry season
to the beginning of the rainy season; it should be installed/removed

when the rtiver water level rises 0.2 m above the welr crest.
While it is not actually in use, it should be stored inside the
pumping station, and shall be coated with creosote or some other
antiseptic once a year.

Upper-stream Apron

Sand accumulated on the upper-streanm apron needs to be swept away

once a year through the operation of the stop log, but a complete

sand dredging work must be done once in three years.
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2.2

2.3

2.4

Water—Intake Opening

Floating rubbish stuck to the front—ééreen will bring down the
pump-well and, thereby, impede the proper functioning of the
pump(s). It is, therefore, necessary to remove such rubbish once

a week.

Pumps

No.l Pump and No.2 Pump must be put in operation each alternative
week; no single pump shall be operated continuously for ionger than

ona week.

The completion of - irrigation channels down to their terminal ends
will take another two- ‘three years; in the meanwhite, operatlon of
'the pump(s) will be linited to within ten {10) hours a day, from
08:00 hrs to 18:00 hrs. The pump operator must be on duty in the
pumping room, accordingly. :Supply of oil ¢to thé_pump{é) and
insbeétion Ehereof will follow the descriptions iﬁ the attached

i'Pump'l"l.':ml.‘.:al".

Removal of Mud/Sand from the Pipe

Mud and sand deﬁoéited inside the pipe needs to be removed more

than once a year to prevent the chaking of the pipe.

water flow’ IROJS 1@

Valve Valve

Valve
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Operational'Order for Removal of Sand/mud:

1. Open Valve (3) , and closed Valve
2. Closed Valve (1) ., and open Valve
3. Open Valve () ", and qlose& Valve

1 - 2 : for 20 minutes

e

2 - 3 : for 10 minutes

2.5 Valve Control between Distributing Tank and Trough

Distributing

Tank " Water Storage Tower

Distributing
Pipe #400mm  Blow-off

[ V.

5L

harve ® = % N-—-ﬁ:—

aIVe(j()

Kaeng
Village

Approximately 80% of the entire design 1ift water volume is
destined for irrigation which, however, will be available in a
few years. Ia the ﬁeanwhile, it is necessary to control the
:volume of water running into the distributing pipe. Until the
irrigation channel network is completed, Valves (:) through
'(:) must be 30% closed. '

The consumption of the subsistence water by the villagérs ia Ban
Kaeng will fluctuate from time to time throughout the day, and it
is necessary to attach one watchman at the Trough so that he will

regulate Valve (:) whenever the Trough overflows.

T






2.6 Trough
The blow-off valve of the Tfough_needs to be opened for about 10

minutes, more than once a year, to remove mud and sand which will

be deposited inside the Trough.
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ANNEX T

| fl}"ERA'f_‘ 10X MANUAL

FOR PUMP
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