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Preface

It is with great pleasure that I bresent this Basic
Design Report on Construction of the Elevated Reservoirs
for Vientiane Water Supply System in Laos.

This Report'embodies the result of a bagic design
survey whidh was carried out from June 1l4th to July iéth,
1981 by the Japanese Survey Team commissioned by the Japan
International Cooperation Agency, following the request of
the_Goverment_of Laos.

The survey team had a series of'619cu$sions with the
officials éoncered of the Govermént of Laos and conducted
a wide scope of field survey and data analvsis.

I sincerely hope that this report will be usefull as
a basic reference'for the developmeht of the project.

I wish to express my deep éppreciation to the officials
concerned of the Goverment of Laos for ﬁheir'close cooperation

exteﬁded to the teém.

November 1981

ﬂ/é;;2¢é /64422:u
Keisuke Arita
President
Japan International

Codperation Agency
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1. INTRODUCTION

In response to the request of the Govermment of Lao People's Democra-
tic Republic to the Government of Japan to consider a financial aid for
construction of two elevated reservoirs which are the integral part of
Vientiane water supply system, the Government of Japan decided:to send
a mission to Vientiane to investigate the "existing water supply system
including the future extension plan and to carry out the basic design

survey on the proposed elevated reservoirs.

The Migsion was sent by the Ministry of Foreign Affairs of Japan
through Japan International Cooperation Agency (JICA) on 14 June through
12 July. 1981 and was composed of a Japanese government official from
the Ministry of Foreign Affairs, a JICA officer and three consultlng

. engineers,

The'present report, therefore, is prepared to describe findings
obtained during the field visit with reepect to the existing water supply
. system iﬁ Vientiehe‘including the local expertise, equipment and materials
available, proposal for construction of the most appropriate size of
elevated reservoirs, cost estimates, implementation arrengement and

evéluation of the project'benefits.

It should be noted that the 1mplementatlon arrangement is prepared

based ont the understandlng that the ¢ivil engineering work will be carried

out by Nam Papa, executlng agency of recipient country or the construction . -

section of the Ministry of Transportation, Public Works and Communication
on the subcontract basis with a Japanese main contractor under a periodi-

cal supervision by a Japanese engineering consultants.

Relevant data and information such as manpower, equipment and
materials locally available, machine and equipment'to be imported, cost

data, etc. are presented in appendices.






2. EXISTING WATER SUPPLY SYSTEM
2.1 General

Vientiane is the capital city of Laos with a total area of about
5,230 ha. The city is bounded by the Mekong River in the southwest and
extends to the northeast as for as Phpn Keng. The total population is
about 250,700 at present., The major economic activities include commer-

cial business, wood manufacturing and agriculture.

The road networks in Vientiane are considered sufficient at preeent.
However, only main thoroughfares are asphalted. Although the public
transportation is available, people mostly rely on their own bicycles ox

tricycles.

‘Since the completion of Chinaimo treatment plant in the end of 1980,

‘the water supply capacity is considered sufficient excapt-the distribution

system including storage facilities. The power supply is also sufficient
after completion of Nam Ngum power development pro;ect However, the
power distribution lines do not cover the entire area of the 01ty of
Vientiane, especially the c¢ity environs where people still rely on fuel

lamps.

Since 1975, most of business in the private sector in this country

" have been replaced with tﬁose of the public enterprises. All civil

works of infrastructures in the public sectof are, therefore, undertaken
by the Government itself. The income level of people in this country is
relatively low with an average mbnthly inceme of about 700 Kip/family
which is equivalent to about US$14 at an effective market rate of USSl =
Kip 50. '

2.2 Water Sources and Water Treatment Plants

There are two water treatment plants in cperation at present,'one
in Kaclieo and the other in Chinaimo as shown in Fig. 1. Both the plants
derive the water from the Mekong River. The quality of water from the

Mekong River is variable depending on the seasons. The turbidity is 50 -






300 ppm during the dry season, December - June and 500 - 2,000 ppm during
the wet season, July - November. The water is susceptible to the present
method of treatment system. Salient features of the two treatment plants

are ags follows:

Kaoliec Treatment Plant

1) Production Capacity
The water production recorded in 1979 -~ 1980 was available and is
presented in Table 1. The average daily production during this period

was about 19,200 m3/day.

The present daily production of the plant is about 17,000 m3/day
in average. Among the four distribution puﬁps, three are operated from

6:00 a.m. to 22:00 p.m. and two are from 22:00 p.m. to 6:00 a.m. at

present.
Table 1 Water Production of Kaolieo Treatment Plant
Month 'Monthly Production Water Sold Ave. Daily Production
(m3/month) {3 /month) (%) (m3/day)

Sep 79’ 578,510 L - - 19,280
oct 575,300 - - 18,560
Nov - 589,980 ' - - . 19,670
Dec 594,250 - - - 19,170
Jan 80 566,340 458,386 81.0 18,270
Feb 562,260 442,748 78.7 20,080
Mar 561,490 ‘ 458,761 = 81.7 18,110
Apr. 615,960 . 434,762 70.6 20,530
May 581,820 442,921 76.1 18,770
Jun 615,370 - 465,136 75.6. 20,510
Jul 597,110 416,695 69.8 19,260
Aug 551,350 384,695 69.8 17,790






2) Water Treatment Process

As shown in Fig. 2, the water is pumped at the intakeé tower from the
Mekong River and transmitted to a receiving well where coagulaht {aluminium
sulphate) and coagulant aid (sodium carbonate, or 'soda ash') are added
to the water. The water is then distributéd to four sedimentation_basins
through the flocculation basins of zigzag type. After sedimentation, the
water is filtrated in two stages in the rapid sand filters, firstly in the
'graﬁei filters of upflow type and sécohdly in the sand filter of gravity
flow type. The filﬁrated water is delivered to the town after chlorinam
tion. Chlorination is made by doSiﬁg the solutidn of breaching powder

{calcium hypochlorite) into the reservoir.

Chinaimo Treatment Plant

1} Prcduction Capacity

Although the plant was completed in the end of 1980; it is still
uhder test operation with the daily water production not necessarily
Constant.. The average daily production under test operation is recorded
ét 17,500 m3/day. Among threée delivery pumps, one is alternateiy in
operation:at the four-licur interval at.piesent; The current delivery
period frém 5:00 a.m. to 22:00 p.m. will be practiced until completion
of the whole distribution pipe designed under RDB financad project.

Table 2 shows the water production recorded in May and June 1981.






Table 2 Water Production of Chinaimo Treatment Plant

bDate

27 May 81
28
29
30
3
June 81

[C-Js> DR B o S T Y-S SV XC RS R

T T S T o B~ DU T S S S o
P R - B S R - N N T S =

Ave. Daily'Production

(m/day)
31,190
1,134
16,918
16,710
15,570
16,710
15,910
19,460
17,379
16,621
17,970
17,930
19,150

17,890
15,940
18,470
15,340
14,510
18,880
16,150
14,160
15,560
15,450
15,450
17,140
15,340

Service Period

(hr./day)

|
%

24 hrs.







2} Water Treatment Process

As shown in Fig. 3, the water is firstly pumped at the intake tower
at the bank of the Mekong River and transﬁitted'to the mixing chamber
through the raw water conduit of D 1,000 mm to D.800 mn steel pipe. The
water is then distributed to two sedimentation basins through mechanical
flocculation basins., The fleocculation basins are equipped with four
flocculatofs. After sedimentation, .the water is filtrated in the rapid
sand filtérs'of.air cum backwash water type. The filtrated water is
finally conveyed to a pumping chamber and is delivered to the town after

chlorination,.
2.3 Water Distribution System

~ The present water distribution network is shown in Fig. 1. Kaolieo
distribution system mainly cdvers the western and central parts of the
dity énd Chinaimo distribution system covers the:easfern aﬁd northeastern
parts of the city although both the systems aré interconnected to supple-

ment to each other,

1} Distribution Pipelines
Table 3 shows the lists of existing pipelines in Vientiane. The
total length of pipelines is 105.2 km including those pipelines currently

under construction.






Table 3 Lists of Existing Pipelines

Dia : Length Material  Year of Remarks
Installation

{mm) - {km)

Kaolieo System

450 4.42 DIP 1964
300 2.03 " v

250 1.27 no "

200 6.79 " n

150 14.93 " 1964/68
100 6.90 ACP /PVC u

75 10.55 " - .

50 5.64 o o

50 5.64 " "
Total 52.53 km

Chinaimo”System

1,000 0.47 sp 1980
700 2.53 " 0
600 4.22 " "
450 . ' 4.53 " - “ 2,260 m undexr con-
T stiuction
i ' : : 1,508 m under con-
(k3 1] . r i
_400 ’ 4.93 ‘ struction
350- . 3;79 . " 867 m under con-
. struction
o ' X 4,000 m under con-
250-80 23.59 - aCP n PP R Unge;
: -struction
Total 44 . 06%

* Excluding pipelines under construction.

Pipe materials installed consist of steel, ductile cast iron,

asbestos cement and polyvinyl chloride.

Since the completion of Chinaimo treatment plant; leaks on pipelihes
have reportedly increased due to the past poor maintenance and the increased
water supply pressure. . NPP's repair and abatement work against these

leaks are considered insufficient due to lack of personnel.

-7 -






Wastage is also considered large since a number of defective or
uncontrolled household faucets which were maintained during the time of

poor water supply pressure are considered to be still used.

2) Storage Facilities

There are three storage facilities in Vientiane. The clear water
reservoir in Kaolieo tregtment.plant has a capacity of 4,000 m? with under-
ground construction. This reservoir serves to maintain the continuous
water supply during the period when the treatment plant falls ihto out

of order by troubles such as power failure, etc.

The elevated reservoir at‘PhOné.Kheng'has a capacity of 2,000 m3.
Due to insufficient water supply pressure, the reservoir can not be filled
with water and is not servicable at presentw However, this reservoir
will be pﬁt into service when Chinaimo water supply system is completed
and sufficient water pressure is available. |

~The elevated reservoir at Bungkhangnong was constructed.in 1934 with
"a capacity of 320 m3 for supplying water to a nearby:French compound, but
it has not begen used for a lbng time. Théréfdref it is doubtful whether

it is still in a serviceable condition.

2.4 Water Service System

Water is éupplied fo constmers solely through sérvice connections
totallng about 8, 500. WMo public standpipe is existing. Almost all the
service connectlons are equlpped with service water meterS. Water'tériffs
are leV1ed on a quantity basis. NPP has a plan to install another 2,000

service connectlons with meters within the next two years.

2.5 Water Tariff

Water tariff is levied to consumers on the consumption basis thrqugh

service water meters.






The water tarlff in 1979 was 0.4 klp/m and that in 1980 - 8l is
1.15 klp/m3 whlch is still very low in comparlson to those in other
countrles of this region. Th;s is due to the govermment tariff policy

to salvage lower income people.

The conhection charge for installation of service connection includ-
ing water meter is 900 Kips up to 30 m, 1,100 Kips ffom 10 to 20 m and
1,200 Kips from 20 to 30 m long of the service pipe.

The revenue and the expenses recorded in 1980 for Vientiane water

supply system is as follows:

Revenue: 4,805,676 Kip

(Water tariff, connection charge, etc.)

Fxpenses: 3,757,158 Kip
(Operation & maintenance costs excluding salaries of administrative

persbnnel)

As is seen above, NPP is financially self sustaining and the benefit

in 1980 amounted to 1,048,518 Kip.

The average monthly water bill per family recorded.in 1980'was 21.15
Klp w1th its average consunption of 21 e Y while the average monthly
income per famlly was projected about 700 Klp at present . Assuming that
4% of the family income is the maximum amount whlch the gveragé'residence
can afford to pay for watér, the maximum payable amount is éalculated at
700 Kip x 4% = 28 Kip. Therefore, it is understandable that the present
tariff rate of 1.15 Kip is reascnable being at the level of consumef's

ability to pay.

1/ Average monthly consumption per family which was actuélly billed by
NPP in 1980.






3. POPULATION AND POPULATION SERVED
3.1 Present and Future Population

. rwo actual census data on population of the city of Vientiane are
available for 1964 and 1973. From 1975 to 1980, the populations estimated
by the municipal office of Vientiane are available and are prééented in

Table 3.1 below.

Table 3.1 Population Growth in Vientiane

Year Population Growth Rate

: : (%)
1964% 132,253 -
1973% 179,000 - 3.4
1975 243,346 . 16.6
1976 239,760 -1.,5
1977 238,424 -0.6
1978 265,595 11.4
1979 - 248,370 -6.5
1980 250,714 1.0

* Census data for 1964 and 1973,

Up to 1975, the population of Vientiane had increased at high rates
of 3.4 to 16.6 per cent per annum, especially in 1974 - 75 when country
dwellers were considered to migrate to the city of Vientiane +in order

to avoid dangers during the war time.

From 1976 up to date, the population has almost unchanged. This is
considered to be due to the government policy for migration of city dwell-

erg to rural areas as well as evacuation of foreign residents.

With return of political and economical stébility, it is expédted
that the futufe population of Vientiane will incféase gradually at the
rate of 1;5 per‘cent up to 1985 and,’ thereafter, ﬁhe growth rate will be
slightly accelated to reach 3.5 pexr cent per annum in the year 2000, the
same rate as was recorded in 1973 or béfore, aé presented in Table 3.2

below.

- 10 -






Table 3.2 Estimation of Future Population

Year

1980
1985
1990
1995
2000

Population

251
270
305
354
420

{1000)

3.2 Present and Future Population Served

Growth Rate

(%)
0.6

Based on the information provided by NPP, the population served and

the number of service connections existing during the period of 1977 to

1980 are presented in Table 3.3 below.

Table 3.3 Population Served and Sexvice Connection

_ Year

1977
1978
1979
1980

Population Population
Served
238,424 83,846
265,595 100,726
248,370 113,500
250,714 120,000

Served

Ratio
(%)
35.2
37.9
45.7
47 .9

No. of .
Connection

5,450
7,560
8,120
8,917

The mumber of consumers per connection averages about 13 people. NPP

has a plan teo install another 2,000 service connections within the next

two vears,

It is, therefore, expected that by the end of 1982, the number

of service connections amounts to about 10,900 and the total population

sexved to 141,700 people.

Considering that there is high potentiality

of consumpers to have service connections as NPP feported, the future

population served is proﬁected as shown in Table 3.4

- 11 ~






Table 3.4 Future Population Served

Year Popﬁlatibn Sexrved Population No, of No. of Consumers

Ratio Served Connection Per Connection
{*000) (%) " {'000)
1980 251 47.9 120 8,917 : 13.5
1982 259 54.8 142 10,900 . 13,0
1985 270 © 60 162 12,500 13.0
1990 305 70 214 17,800 12.0
1995 . 354 80 283 125,700 11.0
2000 420 90 378 37,800 10.0

The served ratio is projected to increase from the'present rate of
about 48 per cent to 90 per cent in 2000 with its number ‘of consumers pexr

connection from 13 5 at present to 10 persons in 2000 in average.

4. WATER DEMAND PROJECTION

In general, the watex'demard 1sgm03ected for domestic and non—domestlc b
consumptlons. The’ former is projected on the basis of poPulatlon served
and per caplta congsumption whlle the latter is projected indivisually for
various categorles of consumption such as . 1ndustr1es, hospltals, shops,
schoolg, etc. However, for Vientiane where non-domestic demand is negllgl“
ble and domestié consumption is predominant, the water demand is projected
as the -product of population,served_ahd per capita consumption. Per éapita
consumption is projected on the basis of the present consumption of 160

lpc and 225 lpc in the year 2000 which was proposed by ADB.

~ According to information obtained by NPP, it is estiméted that the
present water losses which include wastage,'leakage and others amount
to aboﬁt 40 pér cent of the water production. It is projected that these
water losses will be reduced gradualiy to 10 per cent in the year 2000,
by implemeﬁting leakage control program, replacing old pipe materials,

etc,.

- 12 =






The water demand, thus far obtained is presented in Table 4.1 and Fig. 4.1,

Table 4,1 Water Demand Projection

Year Population Per Capita ‘Water Ave, Daily Max. Daily 2/
Served Consumption Losses Demand Demand
('000) (1ped) (%) (000 m¥) (7000 m3)
19731/ 82 134 26.0 14.0 14.0
1981 120 160 40.0 32.0 . 40.0
Le8z2 142 166 30.0 33.7 42,1
1985 162 ' 176 25.0 '38.0- 47.5
1980 214 192 20.0 51.4 64.3
1995 283 208 15,0 69.3 86.6
2000 378 225 10.0 94.5 118.1

i/ Data'preseﬁted in ADB appraiSal repoft.

2/ 1.25 times the average daily demand.

- 13 ~






POPULATION, DEMAND AND PRODUCTION

FIG. 4.1
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5. PROPOSED WATER RESERVOIRS
5.1 General

This Chapter aimg to describe a plan for constructing the most appro-

priate water reservoirs and the planning vear to bhe targeted.

In planning water supply facilities, it is an ordinary practice
to set a target year for the next 10 years, taking into account the future
Water.demand, costs for construction and maintenace, availability of
funds required, finanncial circumstances, etc. 'In case of Vientiane where
no extension plan is expected in the near fﬁture'and ne remarkable
change of population is.foreseen, a span. of lO_Years as normally employed

is considered appropriate for the present-study.
5.2  Location of Reservoirs

As mentioned in Section 2.1, the existihq storage'facilities are located
in Kaolieo and Phqne Khene. 'Storage facilities are, in genexral, to be con-
structed for the purpose of filling the gap between the water production and
the water demand which flucuates hourly, and to maintain a continuous supply
even dﬁring the period of power failures and other abnormal cases.
Therefofe,.these facilities should be located near the areas to be
cdvered as far as possible. In case of Vientiane where’the'water
demand may mainly concentrate .in the central .and the northeastern parts
of the city, constrﬁctioﬁ of two elevated reservoirs at Phone Thanh and
Phione Tong as proposed by.NPP'is considered appropriate and is shown

in Fig. 1.
5.3 Capacities of Reservoirs

Balancing storage is ndrmally determined at such capacity that
it will cover the gap bhetween the water demand and the water production
during the peak hourly periods, taking into account cases for fire fightings,

power failures, etc.






_ As is seen in fig. 5.1 Hourly Fluctuation of Water Demand recorded
in a typical city of this region, the gap between the peak hourly demand
and the maximum daily demand is equivalent to 5,7 hours of thé_ﬁaximum
daily demand (area A + B). Since there is no data available other

than the above, the storage capacity of 6 hours_équi?alent, including

requirements for fire fightings, etc., is employed for the present study .

Fig. 5.1 Hourly Fluctuation of Water Demand”

2.0

NLcLsserr Storagh

o 15 ’ ; .
° Max. Production-Capacity
© -
o
fon]
|
o 1.0 Balancing Production
3 ( Max. Daily Demand )
>
-:.
]
£ 0.5

0 i2 18 24

TIME

The water production, the waximum daily demand and the necessary
storage thus far estimated up to the year 2000 are presented in Table 5.1

below.
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Table 5.1 Projection of Storage Capacities

Particular 1973 1981 1985 1990 1995 2000
water Production &/ 15,000 38,000 58,000 95,000%95,000 135,000
Max. Daily Démand 14,000 40,000 47,500 64,300 86,600 118,100

3 . .
Necessary Storage 3/ 3,500 10,000 11,9200 16,100 21,700 29,500

1/ Water production from Kaoliec and Chinaimo treatment plants.

2/ The second stage extension project for Chinaimo plant completed
and production of Kaolieo treatment plant reduced to 15,000 m3
from 1990 and onward. -

3/ Necessary storage estimated on the basis of 6 hours equivalent of
the maximum daily demand.

The necessary storage for the year 1990, targefed year of the pre-
sent study, amounts to 16,100 m3. However, as is seen in the above table,
the water preduction:will exceed fhe maximum daily demand in 1990 in case
the second stage extension project is_completed and this allows to reduce
the necessary stbrage by uprating the water produetion of thé_treatment
plants to the maximum extent during the peak hourly'peried. Therefore,
the storage capacity finally required is the necessary storaée ahove
estimated (areas A + B) less the uprated water preoducticn of the plants
{area B) i.e. 16,100 - 11,000 = 5,100 m>.

Since the existing storage has the capacity of 2,000 m3

; necessary
storage required for elevated reservoirs becomes 3,100 m3 in total in 1990.
Consequently, construction of two elevated reservoirs with the capacity of -

1,500 m3 each at the sites as proposed is recommended for the project.

5.4 Type, Shape and Construction

In orxder to propose the most appropriate storage system, two types
of reservoir, underground and elevated, with construction of brlck
reinforced and steel materials are considered with respect to the follow-

ing points:
1) Easiness of operation of the water supply system
2} Economy in cost of construction and maintenance

3) Easiness for construction

- 17 -






4} Dependability for leak

5} Aesthetic appearance

As a result, a reservoir of underground type is firstly excluded
from consideration since it requires pumping facilities to deliver the
water from the reservoirs to areas served where the stable power supply

.is not available.

Cohstruction of reservoirs with reinforced concrete or steel material
is then considered and it is found that a reservoir of reinforced con- -
crete is more reéomméndable than the other due to economy and easiness in
maintenance and durability of life as well.as.easineSS'in construction

with local expertise and manpower.

In order to determine the'shape of the elevated resrevoir, three
alternatives are finally considered as shown in ¥ig. 4. Among these

alternatives, Alternative No. 1 is recommended due mainly to easiness

in construction work.

With fespect to the technical viébility for construction of the
propoéed.elevated reservoirs which méy be undertaken by fhe local e#per—
Ctise, a_Survey on the existing structure was made, espédially'on facili-
ties of Chinaimo treatment plant. .It is found that the concrete work
was performed satisfactorily with'designed strength and finishing. For
the intake tower which was similar to the proposed elevated reservoirs
in its height and scale, it is also found that the structure was com-—
'pleted with satisfactory workmanship, Tﬁerefdre,.it can be said that
the ‘local expertise will be able to construct’ the propesed reservoirs
satisfactoriiy if special cares for scaffolding, waﬁer proofing, etec. is

taken with supports of fcreign expertise.

With reéﬁebt to thé local cénstruction materials'such as grével, sand,
woods, etc..it is found that the quality of gravel énd sahd is in genexal
acceﬁtable for concreting although it was observed that some deteriorated
or oversized particles are included in the material as described in
Appendix 5., .
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6. OUTLINED DESIGNS OF PROPOSED ELEVATED RESERVOIRS

outlined designs of the two proposed elevated reservoirs to be
constructed at Phone Thanh and Phone Tong are presented in Fig. 5.
The capacity of each reservoir is 1,500 m3 with their heights from
the ground surface to £he high water level of 31 and 26 m, respectively.
The reservoirs are of cylindrical type with an effective depth of 5.5 m.
The inside surface of the reservbir will.be covered with water proof '
material of.synthetic resin. The fodting of the reservoirs is of
flat type without piling. 'The reservoirs are designed with the following

"design criteria:

Effective capacity of the reservoir: 1,500 m3
Water levelis No. }: HWL 31 m and IWL 25.5 m
No, 2: HWL 26 m and IWL 20.5 m

Soil bearing strength: 20 ton/m2

Wind velocity : 45 m/sec

Earthguake : Not considered

Designed compressive strength (reinforced -
concrete) after 28 days - : . : 210 kg/cm2
Ailowable cdmpressivefStfengﬁh : 70 kg/cm?
Designed compressive strength {lean concrete)

after 28 days T: 120 kg/omZ

Allowable tensile strength of steel bar (SD 30): 2,000‘kg/cm2

7. COST ESTIMATES

The coét estimates for construction of the two probosed elevated
reservolrs’ are presented in'Table 7.1 below. The total cost amounts to
600 million Japanese Yen (2:6 million US;déllars equivalént), oﬁt of which
522.3 million Japahése'Yenf(2.27million US dollar. equivalent) belong to
‘foreign currénéy pbrtion and the rest of 77.7 miliion Japanese Yen (0.33
million US dollars eqguivalent) to local currenéy portion. The foreign

currency portion includes procurement of constructicon eguipment, imported
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construction materials and ﬁools, remuneration, and overhead

expenses for the foreign contractor plus consulting service fee. The

local éurrency portion includes local labor cost, procurement of local
constructlon materlals, temporary establishment cost local office ex-

penses, fuel and power.

The estimates for the local currency portlon are made based on the
.lnformatlon provided by NPP, The-local labor cost is estimated based

on the numbers of skilled and unskllled laborers, as shown 1n Appendlx 2,
' which NPP assumed necessary for constructlon of the two regervoirs and
the daily wage rates of 50 kip/day for an unskilled laborer and 150 kip/ .
day for skllled laborer. The estimates for procurement of the imported
equipment and mdterials are made at CIF Vientiane prices. The estimates
are based on prices prevailing in July 1981 without consideration on

price escalation.

Table 7.1 Cost Estimates For Construction of Two Elevated Reeerviors
US$1.0 = Kip 10 = ¥ 230

Item Description ' ) Amount
1. _.imported materials Cement, steel bhar, water proof ('_OOO Yen)
materials, scaffolding, stairs,
etc. . - 162,000
2. -Imported machines As listed in Appendix 3 164,700
3. Hend tools Carpentor's hand-toois, shovels,
eta. : 6,500
4. Pipe, fittings and
lightening rods - : 11,400
5. Expatriate's Remuneration, out-~of-pocket o
expenses and other expenses : 84,700
6. Local labor cost - Skilled and unskilled . 39,700
7. Locally produced sand, gravel, woods, etc. ] '
materials ' 33,500
8. Fuel and power _ ' 4,500
9. Contiactor's Overhead cost and profit
overhead expenses 68,000
Total ‘ - ' : © 575,000
10. Consulting Fee Design and supervision 25,000
Total : _ . 600,000

- 20 -
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8. IMPLEMENTATION ARRANGEMENT
8.1 Implementation Schedule

An-implementation schedule for the project is presented in Fig. 8.1.
The project requires 18 months in total- It will start with detailed
designing and preparation of specifications and other relevant documents
to be undertaken by engineering consultants. érior to mobiiization of
a Japanese contractor to the site, preparation and cleaning of the pro-
ject sites will be undertaken by thé executing agency of the recipient
country in accordance with thé guidelines of the Japan's grant aid program.
Fdilowing the execution of the contract for the pfoject with a Japanese
contractor, construction work will be commenced. The total construction-

period is estimated at 15 months in total.

8.2 Impiementation Set-up

An implementation set-up for implementing.the prOject is shown bhelow,
It is expected that a Japanese consulting firm will be reéruited to
carry out designing and construction supervision of the project and a
Japanese .contractor to carry out cohstruction work of the project. 1In
accordance with Memorandum of Discussion prepared between the JICA Mission
and NPP on 8 July 1981, it is expected that NPP or the construction
section of the Ministiy of Communication, Public Works and Trénspbftion'
undertakés the civil engineering work on the -subcontract basis with
the J&paneée contractor and supplies necessary man pbwer and locally

available materials as listed in Appendix 2 and 5.

Covt. of Japan{ %ﬁGovt. of Laoél

) Executing Agency (NPEH

Consulting Firm ' Construction Firm
(Japanese Firm) |- (Fapanese Firm)

a

- 21 - Subcontractor (Local)
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9. EVALUATION OF BENEFITS OF THE PROJECT

A brief description of each of the benefits likely to accrue to Nam

Papa and people in the area served by way of implementing the project is

presented below:

1

2)

3)

4

Revenue Measured Benefit

The benéfit that NPP will obtain directly by ¢onstructing

the reservoirs is measured by the amcunt of water revenue
produced by the water supply from the reservoirs, i.e. the
product of the storage cépacity and the water rate is the
measured benefit daily obtained, 1In additibn, the water supply
to bhe secured'during the power'failure is also considered.as

benefit accrual to NPP.

Fire.Prevention _

According to information . obtained from NPP}.the numbers of
fire incidents'rééorded in the past three years are 32 in
1§58{ 45 in 1979 and 37 cases in 1980, These caées could
have been reduced if sufficient water was available for

fire suppression activities.

Health Benefit _
The insufficient water supply pressufe will result in back~
syphonage of contaminated water into water supply pipelines

and the consumers' water taps to be vulnerable to pollution.

In case, therefore, the water supply pressure is improved,

water-borne énd related diseases will be reduced to a certain

extént.

Economic Benefit _
In case the water supply condition is ihproved, économic acti-
vities will be inspired in the area served and employment in

commercial and trade businesses will be generated.
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Awong the above four_benefits considered, the revenue measured

benefit is calculated as follows:

1) Revenue Resulting from the Peak Houfly Demand
The watér revenue is considered to be produced daily by supply-
ing water from the reservoirs during the peak hour and there-

fore is calculated as follows:

Storage capacity : 1,500 m3 x 2
Water tariff in 1980 : 1.15 Kip/m®
~ Water revenue = l,SbO x 2 x 1.15

3,450 Kip/day

Assuming that the water supply from the reservoirs during the peak
hour occurs for about 70 per cent (250 days) of the days of a

year, the vearly revenue is:

Yearly water revenue = 3,450 Kiﬁ/ﬂay x 250 days
862,500 Kip/year

2} Revenues Resulﬁing'from the Power Failures
According to information obtained from NPP, there were 1 to 2
.times of powér failures occuring every month in 1980. There-
fore, the water revenue to be produced by supplying'the water

during the period of power failure is estimated as follows:

1,500 x 2 x 1.15 x (1 or 2)
3,450 to 6,900 Kip/month

I

Water revenue

il

41,400 to 82,800 Kip/year
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APPENDIX 1

COST DATA FOR ESTIMATION
OF ELEVATED RESERVOLIRS

This Appendix presents cost data used for cost estimate of the pro-
posed elevated reservoirs. The data presented herein are based on those

prevéiling in Laos and in Japan as of July 1981.

The costs of local labourers are those proposed by NPP who is
supposed to supply  the labourers to the main'contractor. The monthly -
rates are calculated hased on the daily rates and the aSsuméd'working

days per month.

The prices of locally available materials are those informed by
NPP and are supposed to be prevailing in Vientiane at present. No trans-
pdrtation cost is included in the costs of sand, gravel and wood, i.e.

the prices are ex-factory pricés.
The prices of imported materials and construction machines. are those
prevailing in Japan at présent. Shipping cost is included in these

prices,

Table 1 Labour Cost

Description Unit.Rate Uﬁit Rate
(Kip/day} {Kip/month)
Skilled Labour- 150 3,600
Unskilled Labour _ 50. . 1,200






Tabls 2

Description

Sand
Gravel

Wood.

Table 3

Description

" Cement
Steel bar

Water proofing
material

Locally Avaiiable Material

Unit Unit Rate
(Kip)
m3 - 90
3 | ‘140
3 4,500

Imported Material

Unit Unit

(Y
ton 43,
ton 1006,
me - a,

gate
en)
100
000
000

Table 4 Cénstruction Machines

Description

Bulidozer

Back hoe _
Shovel (Payloader)
Dump Truck

Pickup Truck

‘Concrete Mixer

Bar Bender
Bar Cutter

. Alr Compressor

. Weight Batcher

. Concrete Vibrator
. Motor Bicycle

. Concrete Towex

Mini bus

Capacity

D30S

0.3 m3

0.5 - 0.8 m3
6 - 8 ¢

-1500 cc

1.0 m3
electric
electric
w/accessories,
2.~ 3 m3/min

Electric, bar type
70 cc
2 ton, 35 m

12-15 sheats

Unit Price

{'000 Yen)
22,000
9,800
7,600
6,200
1,200
7,300
1,500
1,200
2,000

1,000
150
130

9,100

2,300






APPENDIX 2

USRS S

LIST OF MANPOWER AND EQUIPMENT TO BE
PROVIDED BY THE EXECUTING AGENCY

MANPOWER

i _ Personsg
1. Professicnal (NPP) 10
(Project Manager, Clerks,
Engineefs, Surveyors, etc.)
2. Trademan (Skilled labourers) ' 84

21 peisons/géng X 2 gangs/reservoir x 2 reservoirs
one gang. consists of:
é - foremen
- steel bar fixers

3

8 ~ carpenters

4 - plaster {concrete) men
4

~ operator/mechanic
3. Labourers (Unskilled labourer) 80
Note: The numbers of skilled and unskilled labourers describes

those empibyed during the diy_sééson and these are

reduced into half during the fainy season.






Egzgicular
Backhoe
Cargo truck
Dump.truck
Pickup truck
Water tanker
Bar bender

Bar cutter

Concrete dumper

Ailr compressor

EQUIPMENT

Capacity
0.6 m3
6-8 ton
8 ton
3000 ce

electric

electric

w/ accessories

Welder
PTPE AND} VALVES®
Steel pipe 9400
: $200
Bell mouth $450
400

Gate valve (Outlet) ®450.
(Tnlet) 3400
_ (Bypass) $200
Check valve {Bypass) $#200

Automatic water level
control valve $400

Unit Manufacture
1 Inter, USA
2 Fuso, Japén.
3 isuzu, Japan
2 Mazda, Japan
2 Fuso, Japan
1
1
4
1
2

240 m
100
1 pc

TN N

These pipe, fittings and valves are supposed to.be provided

by NPP, but some should be procuféd if needed.






APPENDIX 3

LIST OF MACHINES/EQUIPMENT, TOOLS
AND MAJOR MATERIALS TO BE IMPORTED

MACHINES/EQUIPMENT AND TQOLS

Particulaxr | Capacity Unit Remarks

Buldozer D30 : 1 '
" Backhoe _ 0.4 w3 2 Wheel type
Shovel (Payloader) . 0.5 m3 2

Dump truck 8 ton A

Mini bus 12 sests 1

Concréte mixer . 1.0 o 2 w/ weight batcher
Bar bendexr electric 1

Bar cutter electric i

Alr compressor

w/accessories . 2-3 m3/min. 2
Pickup truck 1500 cc 1
.Concrete'ﬁibrator _ engine type 3 bér'type
Motor bicycle 70 cc 4
Concrete tower 1-2 ton x 35 m 2
Steel scaffOlding' ' steel 2 pipe/formed.

steel

Carpentef hand tobl ‘ _ 20
Mason hand tool - ' 20

Spare parts for NPP - _ _
owaed equipment L.S






MATERIALS

Particular Description
Cement - portland
Steel bar deformed

Water proofing material
Concrete admixture
Wiring roa.for steel bar
Nail and others

Water pipe and specials

Ligthning facilities

unit

1,100 ten
400 ton

1,600 m?

L.S,

L.S.

L.S.

L.S.

L.S.






APPENDIX 4

SURVEY ON SHIPMENT OF IMPORTED GQODS

surveys on Shlpment of 1mported goods from Japan to Laos were made
to know routes, delivery perlods and costs involved since the major

materials and equipment are supposed to be supplied from Japan to Laos.

Routes

Shipment of goods from Japan to Laos is shown below:

Fig. 1 Shipment from Japan to Laos

Formalities . _
Cleared Routes Charges
[ Manufacturer | E
T ' Packing charge
[Yokohama Portle Shipping charge
J Ocean freight
Customs N
3 BKK Port —— PAT - (Port Authority of Thalland)
clearance
A . charge
4 . ETO handling charge
[ ETO warehouse _
‘Inland transportation charge
: _ ) : including Thanaleng off-loading
Customs ' Nongkhai charge
clearance Warechouse
22 Ferry charge
. : -
Customs .| Thanaleng
clearance 7 Warehouse
L : Inland transportation charge
' in Laos
-
belivery

: — - 0ff-loading charge
Site







Goods - to be delivered are_shipped.from Yokohama port after being
packed and cleared at:the Japanese customs. When the goods arrive at
Bangkok port, they shbuld be cleared by'the Port Authoritj of Thailand
(PAT) and are then handed over to Bxpress Transportation Crganization
(ETO) , mqnopéiistic transportation organization which is handling all goods
to be delivered to iaos through Thailand. ETO will then transport the
goods to Laos through Nongkhai, At Nongkhai, the goods have to be cleared
by the customs authority to go through formaiities for export to Laos.

The goods may be delivered directly to the site in Vientiane without

transshipment at Thanaleng in Laos.

Delivery Petriod

An estimated'time of delivery from .Japan to Lacs is shown below:

Packing 10 days
Customs clearance 7 days
Shipping 10-14 days

Inland transportation
from BKK to the site 14 days

The delivery period from Japan to the site amounts to about

45 days in average.

The delivery pericd by a manufacture to a purchaser in Japan varies
between 1 to 5 months depending on goods ordered. It is reported that
the delivery peried of vehicles.such as dump truck, etc. may take more

than 3 months.

Shipping Charge |
As shown in ¥ig, 1, the shipping charge from Japan to Laos consist
of various components of charges; The average rates of these components

are sarveyed as follows:






Table Average Rates of Shipping Charge

Unit: Yen/ton

Item | Amount
Paéking charge. _ 10,000
Shipping -charge - 3,000
Ocean freight 10,000
PAT charge 2,500
ETO handling charge 2,500
ETO inland transportation .
charge 7,500
Entry charge to Laos 500
Off-loading charge 2,500

Total 38,500

Although these rates are different depending on goods to be delivered,

the total shipping charge will amount to 38,500 Yen per tom.






APPENDIX 5

SURVEY ON LOCALLY PRODUCED MATERTALS

Among items of materials locally available, a survey on avallablllty

and ‘quality of gravel and sand was made.

Gravel and sand are mainly produced at Thin Thon, 25 km downstream of
Vientiane and Nong Thavada upstxeam of Kaolieo. The gravel and sand are
collected from the River durlng the dry season and are plled along the
road, The quantlty of gravel and sand is observed sufficient and, there-
fore, it is reported that the necessary amount of gravel and sand for
construction of the ?roposed reservoirs will be supplied on'timely basis

if an advance order is placed.

With respect to the size of gravels, it is also reported that suppliers

can supply materials of designated size to a certain extent.

The gravel contains some inferior stones which, however, is not consi-
dered to impair concrete strength as designed. Oversized stones should

“be removed by sieving before concreting.

The sand is in general of big size which, however, is not considered

to impair concrete strength as designed.
With respect to transportation of materials to the work sites, pur-
" chasers have to arrarige Lransportation since the suppliers have no means

of transportation,.

Following shows the unit prices of locally available materials:






B

Pable 'Unit Prices of lLocal Materials

Particular Description Unit Unit Price

{Kip)

Gravel ' m3 120
Sand : : : . m3 80
Brick 4 x5 1,000 pc 680
Timber soft wood m3 4,000
hard wood. m3 5,000

plywood 9mﬁ ' sheet 134

12mm _ sheet 186

Gasoline _ 1 5
Diesel fuel _ 1 4
0il 1 15
Grease r 28
Electricity - *Wh 0.23

Among the above materials, fuel is required to be'paid in US ‘dollar
currency in accordance with the local law at the official rate of ex-

change of US$51.00 = Kip 10.






APPENDIX 6

TERMS OF REFERENCE FOR CONSULTINGS SERVICES

I. Objectives
The objectives of the engineerihg services are to prepare the detailed -
de51gn drawings and contract documents for construction of two elevated

reserv01rs and to carry out a pericdical supervision of the constructlon

of the reserv01rs.

II. Terms of Reference

The terms of reference for the consultants lnclude, but not limited

tb, the following:

1) Detailed_Designs
The consultants shall carxry out detailed designs for construc-
tion of two elevated reservoirs with the capa01ty of 1, 500 m3 each,
The detailed d651gns shall includes preparatlon of structural
- calculation, detalled drawings, bill of guantities, cost_estimates

and other relevant data.

2) Preparation of the Tender Documents
The consultants shall prepare the tender”documénts and select
the lowest evaluated COntiactdf among otﬁeré through competitive
bidding. The documents shall include bidding instructions, bill of
quantities, form ahd conditions of contract, general condltlons
speclal condltlons, technical specifications,drawings and other

relevant aocuments for construction of the two elevated reservoirs.

3) Assistance in Negotiation 6f Contract _
The consultants shall assist NPP in negotlatlon of the contract
with the contractor who is evaluated as the lowest evaluated bldder
in order to arrive at a successful execution of the contract.
In case a.tender is called in Japan, thé consultants will undertake
.on behalf of HPP neccessary procedures for advertisement of a tender

call, invitation of tenderers, etc.
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4) Periodical Supervision _

The consultants shall carry out a periodical supervision of
construction of the two reservoirs at such intervals that they can
be ensured that the work is perfbrmed satisfactorily in accordance
with the'épecification of the contract. The supervision shall include
inspection of equipment and_méterials to be incorporated into thé

- work, workmanship and acceptance of the work performed.

5) Repbrting _ ' ' : - o ‘
The consultants shall submit the following report in 5 copies
each to ﬁPP and the Government of Japah: ' |
é) Inception Report to be submitted within ohe month after
commencement. of their:gpxggces_qéscribing the implementation
schigdile of the Project and disbursement schedule of the
project cost. '
. _ @ .
b) Progress Report to be submitted qUarterly'déscribing the
progress. of the work and problems encountered during the
reporting period and the work to be performéd for the

next quarter.

¢} Final Completion Report to be submitted within two weeks
after completion of the project together'wfth as-built

drawings.






~ APPENDIX 7

PHOCES~YERBAL de aiscuaaianm aur la ?roset a'approviaiennau
ment en eau & Vientiane (Comstruction de deux chataanx d%san),

000 e

PREFACE

Te - la Gauvarnement du Japen, & la auita de 1a aamanﬁe au
Gauvernsment de la Républigue Bémaeratique Populaire lao,
a envoyé, par ltentremise de lfﬁganna_Japoﬁaisa pour la
Coopération Intsrnationals (JIGA),_ia mission d'études

 dirigde par M.Xoji YASHINA, Secrétaire das Affaires Etran-

géres du Japon, en vue-d'axécuter;Iea,étuﬁes_aux fins 7
d%4tablir un plan de base du Projet d'approvisionnement en
eau & Vientiana (ci-epris dénommé *la Projet®). '

Avant d'entamer les &tudes, la mission & ou des
discussions sur ls Projet avec les représentants du Hinis~
- 4are des Affaires Firangdres e3 de la Socidté des Foux
(Nam Pa Pa) relevant du Hinistére des Travaux Publics, das |
Gammnnlcatiens et des Transports. '

Iﬂohjectif de ca proeés-varbal est & la fcls de
noter les points essentlels parvemus a1 commun accord
antre la ﬁinistere des Affaires Etrangéres, Ham Pa Pa
d*une part, at le misaian d*eutre part et da Be 1aisser
Soumatirs aux aavantage de eonsidérations des deux '
chvarnementso '

LE PRCJET

2. - Ce Projet a pour hut de construirs deux ch@teaux
 d'sau dont leur capacité est rasyectivsmenﬁ prévue pour
2.000 m3. Cependant cetts capaciié sera ultérieurement
déoidée en conséquence de consultations des deux cBtds
au moment du retour au Japon dé'la_mission,'eFeSt—é—&ire,

vers le début du mois de juillet, en tenant compte des
résultats des études sur place, de l'avancement des
mesures budgétaires du cBté japonais etc.
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3. Iaes lieux envisagds pour la conatruction se trouvent
& Phone Thenh et & Phone Tong.

LES BTUDES POUR IE PLAN DE BASE

4o la mission exdcute les études conformément aux
lignes des travaux déerites dans 1* ®Inception Report®.

He A la sulte de la presadtatlon vers la fin du mois
d*solt de 1*avant~projet de Taepport déflnntif (Draft
Final Report, 10 exempleires en_?ersion anglaise) qui
comprend la conclusion et les recommendations des &tudes,
la mission va venir expliquer sur les substances de cet
avant-projet de rapport définitif & Vientlane, & propos
duquel Nem Pa Pa donnera son avis & 1"Ambassade du Japon
en Républigue Démocratique Populaire Lac en moins de
deux semasines aprés la présentation.

6o . Le rapport définitif (10 exemplaires en version
anglaise} sera soumis en moins d'un mois aprés la récep-. .
tion de l'zvis de Nam Pa Pa suyr l‘avant—proget de ‘
rapport definpitif.

T Ham'Ea Pa, Gurant le séjour en Eépublique Démo~
‘eratique Populaire Lao de la mission, va fournir les
données et informations nécessaires et meitre & sa
disposition ¢

- una vnlture

- quatre techniciens. partenaires (affectés
pour la collaboration & plein temps)

- une salle de burean

ainsi qufaccorder d'autres facilités nécessalres,

1ES SERVICES D'ENGINEERING DETAILLE DU PROJET
8. | L'engineering détaillé du Projet,'é moins qu*il
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n'y alt ds circonstances partieulidres, s'sxéocutera con-
formément au contrat entre 1l'ingénieur-conseil qui &
participé aux études pour le plan de bame, d'une part et
Nam Pa Pa d'entre part.

- SUPL ‘RVIS"'OI“

9. La Bupcmu...r“ de mns»mctmn de deux ch”-ttea,ux
d%eau, & moins quil n®y ait de ciroconstances particuli~-
dres, s'sxécutera conformément au contrat entrs 1vingé-
nisur-congeil qui a effectud les services d'engineem.ng
détaillé, d*tune part et Nam Pa Pz d'auitre part.

CONSTRUCTION

10. Al cas ol la don serait décidé, la construction
da deux chfteaux d%eau s'exécutera conformément au
contrat entre Nam Pa Pa d*une part et une entreprise de
construction japonaise dtautre part, et terminera avant

la fin du mois de mars 1933. ‘

ORGAN3S D' EXECUTION .

11 Ltorgane d'exéeution sera Nem Pa Pa, pourtant en
ce qui concerne las procédures administre;ti_w?es par'voi'e
diplomatique, l= Hinistire des Affaires Lirangéres du
Gouvernement de la République Démoeratique Populaire Lao

- va les traiter. '

CONTRIBUTION FPAR LE GOUVFRNELINT DE L4 REPUBLIQUE
DEMQCRATICUE POPULALRE LA

12. ~ Au cas ol le don du Japon serait décidé, le Gou-
vernement de la Républ:.que Démocratique Populalre Lao va
exéeuter les pointe sulvants '

(1) Assurar le terraln nec_:assaire pour la construction.

(2) Défricher, remblayer et niveler 1'emplacement du Projet
autant qu'il faut avant le conmencement de la congtruc—

tion
A - 16
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(3) Gonstruire et préparer le chemin d*accés & 1°empla-
cament du Projel ‘

{(4) Assurer le prompt déchargement et le dddousanement en
République Démocratique Populaire Lao des matériaux
importés ot équipemenﬁs.poar ls construction st
ézalement faciliter leur transport intérieur

(5) Exempter les ressortissants japonals intéressés des
droits de douans, texes intérieures e} d'autres
impositions fiscales qui doivent @tre imposés en
République Démocratique Populaire Lso & .1%'occasion
de la fourniture de matériaux et services pour la
congtruction | |

(6) Pourvoir et accorder lss permissions nécessaires,
certificats et d'autres autorisations requises
péur 1tachévement du‘Projet

| AUTRES

13«  Nam Pa Pa & exprimé le vif désir que le ¢8%é japonais
fasse des efforts pour gzxécuter le Projet sans delal dans
‘1z cas Aéfinitif ol serait decidé le don du Japon.,

VIENTIANE, 1ls 19 Juin 1981

Le Chef de la mission - . :
japonaiss d'enquéta, Le directeur de Nam Pa Pa,

] ////
f
| //&//A é%é;;ki%g;“"__““*~\1 \QH“:EZ:r 4?
‘Roji YAbHIHA Boua¢ay SCUE ALOUH

Le Reprdésentant du Département IT

du NMinistdre des Affaires Etrangéras
du Gouvernement de la République
Dénoccratique Pophlalre Lao,

Vannavone PANYA

;;rg = A
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