6.6 Water Supply Facilities

6.6.1 Comparative Study of Alternative Water Supply Schemes

‘Future water supply schemes to be constructed aré proposed, as
described in the following, based on the least cost solution se;éétéd
from amonyg possible alternative plans, and also taking into conSidera—
tion other factors concerning opération and maintenance of the cbnst—'

ructed facilities.

The project arca can be geographically divided into two supply
areas, namely, Amparai and Coastal areas, with the Sammanthurai area
included in the latter. Possible water sources are two tanks for the
Amparai area, and three rivers for the Coastal area. Therefore, possi-

ble alternative supply systems will be composed'aé'briéfed bhelow:

Amparai Water Supply Area

1} Alternative A:

Amparai tank ~---= Treatment Plant ~--~-~+ Amparai area

2) Alternative B:

Kondavattavan tank —---s Treatment Plant ----» Amparai area

Coastal Water Supply Area

Case 1

1) Alternative C (one water socurce):

Sambuveli anicut ----e Treatment Plant ~---# Entire Coastal area

Alternative D (two water sources):

\
—

a. Sambuveli anicut ----~+=-Treatment Plant ——-~@a8ammanthurai area +
North Ccastal area

b. Kaliodal anicut =-=--xTreatment Plant ———A¢~Soﬁth'Coaétal areé

+
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3) Alternative E (three water sources):

a.  Simbuveli anicul ---e Treatment Plant ---% North Coastal area

b. Kallarachel anicut ---# Treatment Plant ---& Sammanthurail area

c. Kaliodai anicut ~-—-3»Treatment Plant ---% South Coastal area
Case IT

'I‘liis caée is for that the service area between Nintavur and Abbalachenal
is excluded from the Coastal area for the Alternatives in Case I.
accordingly, water demand for the area is not included in the alter-
native schemes.

- 4} Alternative ¥ (one watey source)

'5)  Alternative G (two water sources}
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A schematic flow chart of the above alternatives is shown in Figs.

6.8.1, and 6.8.2.

The construétion cost is estimated separately in Stﬁgést and II in
accordance with the Implementation Schedule in Chapter 6.8 for each
alternative scheme, which includes the facdilities from intaké to dis-
tribution pipelines required for the target year 2005, together with
operation and maintenance costs. The outcome of total ¢osts and opera-
tion and maihtenancé costs is shown in Table 6.10, as below. The break-

downs of the construction cost are shown in Tables E-2 through E-8 in

Appendix-E.

Table 6,19 Comparison of Costs for Alternative Schemes

unit: Rs 1,000

Alternatives - Project Costs Sonfiatmeomnce
Construction* Taxes Contingency** Total 1 Costs
K ¥ A 96,070 1 16,800 . 29,110 142,000 3,998
)
E‘ 2 B 109,350 19,760 31,890 161,000 3,344
g c 472, 970 70,200 119,830 663,000 . 7,965
g g D 464,960 66,670 119,370 651,000 9,137
w B 489,520 70,480 126,000 686,000 10,152
o
§ H F 395,540 | 54,740 | © 100,220 551,000 €,387
o [e1] .
g G ‘394,990 54,390 99,620 549,000 : 7,549
Note: * Including costs for-intake,'tréatment,

transmission and distribution facilities,
and engineering costs.

¥* Including physical and price contingencies.

*** Tncluding personnel, power and chemicals,
operation/maintenance and other costs,

Comparing alternatives i and B for Amparai area and alternatlves
C and D in Case I, the prOJECt costs of both B and C are costller than

the others although their annual operation and maintenance costs are
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less expensive, Alternative E is excluded from the comparison as
both construction and annual operation/maintenance costs are costlier

than the othexs,

For the comparison of alternatives A and B, and C and D on the
basis of the leaet cost solution, the present worth calculation was
made for. Constructlon cost and operation and maintenance costs assum-
ing dlscount rates of 8% and 12% and 25 years period of calculation
from commencement year of constructlon in 1983. The result is shown
in Table 6.20,

Table 6.20 Present Worth of Alternatives

Unit: Rs million

Discount Rate 8% ' Discount Rate 12%
Items: - : — = — -
Investment 0/M Costs Total Investment O/M Costs fTotal
Alternative A '91,228' 22,8?5 114,103 77,395 15,142 92,337
Alternative B 102 906 20 494' 123,400 87,128 13,665 100,793
Alternatlve C 428, 981 65 225 474 206 365 691 28, 827 39;,5£§‘
Alternative D 423,684 54,264 477,948 361,994 35,990 397,984

- As is cleaf in Table 6.20, the alternatives A and C have lower pr
sent WOrth than . the others. Therefore, the alternative A is recommend
for Amparei area water supply scheme, and the C for Coastal area water

supply scheme from the foilowing technical viewpoints as well,

a. One plant is more'advantageous in aguisition of man power
such_es=éngineers to control the plant facilities and
skilled.men-to maintain the facilities

b. Water @uelity control and monitoring are easy.

‘c.  Operation and maintenance costs are inexpensive,

e.-

able

a. Ih_Stage II,_eﬁpaﬁsion cf the treatment plant and extension of

pipelinés are scheduled. For'this requirenent, mere addition of

eQuipmeﬁt or pipeline will suffice.
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6.6.2

Daesign Criteria

The design criteria to be used in preparation of prelimiﬁary de~

'signs for stagewise implementation of the. long range plan are presented

below,

The design criteria ave prepared based on the criteria_ﬂsed_by

the NWSDB and taking into consideration the practice of the existing

water supply scheme.

1

2}

3)

Water demand

Max. daily demand : 1.25 x average daily'demand
Intake and treatment ' _

flow rates ot 1.1 x max. daily demand
Peak hour demand : 2,0 x max, daily demand/24

A rate 0.8 of average daily demand to maximim daily demand is
employed taking into consideratiqn seasonal variations of
watér usage in dry and rainy seasons,. For intake anq treat-
ment flow rate, a 10 percent'allowancg is Cbnsidered for
wastage such as draining from sedimentation basins and back-
washing/surface washing of filters. Peak hour demand isg
aséumed at twice of maximum daily demand taking account of
that there 'may be considerable fluctuation in daiiy demand

since domestic use takes a major portion of the demand.

Standby pumps

Intake and Trans-
mission pumps : 50% of pumps in operation

Chemical pumps and
other pumps :  100% of pumps in operation

Taking into consideration difficulty of repairing defective pumps

and motors, the above rates of standby are applied.

Mixing well

Retention time : 5 minutes of max. treatment flow rate

Mixing method :  Hydraulic mixing UtlllZlng the over—andm.
under baffles type
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The function of the mixing well is to flash-mix chemicals
Qith water. -From experience 5 minutes retention time is con-
 sidered appropriate for flash mixing. Mechanical type of mix-
ing.facilities will not be adopted because of difficulties in

" maintenance.

4) Flocculation basin

Reténtion_time : 30 minutes of max. treatment flow rate

- Flocculation method : Arounthhe—end baffles type

Retention time is determined on the basis of common practice
applied for flocculation process. Mechanical type floccula-
tors will not adopted because of difficulty of maintenance in

future,’

5) _Sédimentation basgin
Retention time : 4 hours of max. treatment flow rate
for Amparai area plant

Type ' : Horizontal flow type

- For the sedimentation basin of the Amparai plant, horizontal
flow typé is employed to facilitate easy operation and main-
ténaﬁce,-as broad land is available to construct the basins.
Four hours retention time, which is rather long, is applied

_considéraing tﬁé diffiéulty in treating light floc of plankton

algae.

'6) Filter

Filtration rate 7

: L e ' . ' 3,2

- Primary. filter for Amparai plant : 5 m /m /hr

DL : - ) : 3 2
Secondary filter for Amparai plant : 0.2 m /m /hr*
' - ' : 3, 2

Rapid sand filter for Coastal area plant: 5 m /m /hx

Type ~: Conventicnal type

Conventional type filter will be adopted for both treatment
pléﬁts.in Amparai and Coastal areas. The filtration rates

depénd on common practice.

Note: Filtration rate should be reviewed on the bases of the result of

actual operation in Stage I.
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1)

)

9)

10)

Elevated tower

Retention time ;2 hours of max. daily demand
Water depth : 4.5 m '
L.W.L. above ground ; 25.5 m

Paking into account peak hour demand of 200 pefceht of maximum
daily demand, retention time of distribution'serv;ce resexvoir
will need 8 hours. - Therefore, 2 hours for elevated tower and

6 hours for clear water reservoir in retention time are emplqy»
ed. 2 hours retention time will be enough for water supply on

the occasion of power failure.

Clear water reservoir (service reservoir)

Retention time : 6 hours of max. daily demand

Water depth 3.0m

"

Out of total capacity of 8 hours retention time for max. daily

demand, 6 hours capacity is shared by clear water reservoir.

Transmission and distribution pipes
Coefficient C value : 130

Pipe material

~For 50 mm to 250 mm in diameter
(2" to 10™) :  PVC pipe

For 300 mm and more in diameter o
(12" and more) : Ductile iron pipe (DIP)

As the inside surface of DIP is given cement mortar linning
and PVC has smooth finishing and hoth are not coriodibie, the
coefficient C value may be taken at 130. PVC pipe from 50 mm

to 250 mm in diameter is locally available.

Service water pressure
Minimum pressure at

the end of distribu-~
tion mains : 1 12,0m
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The minimum residual pressure at the far end of primary dis-
"ttibution mains is determined at 12.0 m to supply to two

" storied houses.

6.6.3 Water Supply Pacilities

1) Planned flow rate

'Thefplanned flow rate to determine dimensions of the facili-

ties is shown in Table 6.21.

Table 6.21 Planned Flow Rate

Amparai 'Fank Coastal Area.

-Flow Rate
' 1995 2005 1995 2005

Max. daily demand

(m3/day) 5,300 9,600 22,100 44,300
Intake/Treatment

(m3/day) 5,900 10,600 24,300 48,700
Transmission : .

(m3/day) 330 500 1,380 2,770

2) _Wéter'Supply_Facilities
The facilities planned are presented in Table 7.1.1 and Table
7.1.2 for Amparai'area and Coastal area water supply schemes,
"_respectively, and are described in Section 7.3 Water Supply

Facilities. -

6.7 Cost Estimates
'Thé:project cbst estimates for the long range scheme up to the year
2005 ére_presehted ih_Téble 6.22, broken down into foreign and local

currency components,
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The Lotal progect ‘cost 1nclud1nq land acquisitien, duties and taxes
and contnngen01es amount to Rs 804 million, out of which the foreign

curroncy component is Rs 812 mtlllon and the local currency component

is Rs 292 million.

In the estimation of the project costs, unit prices of materials
imported or locally produced and labour are broken down into following

components:

Materials ' : Components
Imported CIF Colombo, customs duty and tax, local

direct components .of local harndling and

transportation charges,

Locally available imported CIF Colombo, customs duty and tax, local
' direct components of local handling and

transportation charges, local profit,

Locally produced _ _Exfactory price, sales tax, local direct

components of transportation and handling

charges,
Labouy
Expatriate Remunération,per diem and other out-of-pocket
expenses,
Local labour Remuneration and ocut-of-pocket expenses.

 The local currency component. 1ncludes costs of labour and materials
actutually pald in the local currency, namely, it comprlses the costs
for local labours and materials locally manufactured or produced inclug-
ing. local handllng and transportatlon charge for imported materlals,

for expatrlate 8 local expenditure, and for 1mp01ted materials which are

olocally available.
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The foreign currency component represents.the costs to be paid.in_
foreign currency such as those of imported materials and equipment‘(CIE
Colombo) , cement and reinforcing bar imported to be procured in leocal
market and foreign currency.portion of expatriate'sérvice_fees..'Duties
and taxes consist of the customs duty and business tax. The custbms
duties are estimated based on the Custons Notificatidn_in-thé Gézette
of the Democratic Socialist Republic of Sri TLanka in November 1981,
and are chargeable against the value of the imported goods at the rate

from 5 to 100% depending on goods, for example, on the average,

Ductile Iron Pipes - 25%
Polyvinyl Chloride Pipes 12,5%
Pumps 50%

The business taxes are at the rate frém 15 to 55%'depehdingjon the

goods.,

‘Physical contingency is allowed for the basic costs of materials and
works. Its rate is estimated 10 percent against the construction costs’

inclusive of the engineering cost,

Price contingency is allowed for the construction costs, duties ana
taxes for the overall peried of each program at the following rate: The
rate for the local component is 10% annually. The rate for foreign com-
ponent is 7% in.1984 and 1985, 6.5% in 1986, 6% in 1987, and thereafter
through 1995, ‘

For estimating the construction costs of the'proposed @ater tréaémént'
system, the unit prices for'lébour, materials, equipment, éowery'trans%
portation and so on have been collected and checked during tﬁe course of
the present study. All. costs are expressed as of December 1981 pricé
level in Colombo, Transportation factors are estimated based on ﬁnit

rates for transportation from Colombo to each project site.
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6.8 Implementétidn Schedule .

The implementation:of the present water supply scheme shall be
‘undertaken by étagewise'construction in order to avoid a heavy investment
to execute at one time the construction of entire facilities for the
future scheme in the year 2005, Two stages of implementation are recommen-

ded with Stage I for the target year in 1995 and Stage II in 2005,
The reason of two stages implementation is summarised as follows:

1 In'genéral, in planning waterworks facilitiés, the target yeax
will be set considering 10 years time ahead, on the basis of -

economlcal scale of facilities,

2y . _In the year 1995, maximum dally water demand is found to be
approx1mately hdlf of the ultimate water demand., It is reaso-

nable to divide the stage and set the target in 1995.

3} " The cost of investment will be justified.on the basis of financial

viability.
4) The provision of local budget can be facilitated.

The_Stége Iijogramme is scheduled to commence in June 1983 with
the engineering services for detailed design of the project for duration
of 8 months, and successively the tendering is to be called for procure-~
menﬁ of materiéls anﬁ éqﬁipmenﬁ and construction of c¢ivil works. The

projecﬁ will be completed by the end of August 1986.

" The Stage 11 Programme is scheduled to commence in April 1991 with
the englneerlng services for a f8351blllty study and followed by appralsal
by the.lendlng agency, loan negotiation, detailed design engineering,
and tenderlng and construction of civil works. The project is allowed

twenty eight months perlod for construction works.
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Before the commencement of Stage IX Programme, particularly,:the
review for a futuré development of the water supply Séheme shall be
performed at the stage or feasibility study for Stage. II Prbqramme.oh
the basis of the tendency of population growth, past records of water

consumption and development of each service area.

The implementation schedule for the scheme is shown in Table 6.23,
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7. STAGE I PROGRAM

7.1 General

In accordance with the comparative study. described in the previous

Chapter, the future water supply schemes in the year 2005 will be proposed

as follows:

1) Raw water is to be taken from the Amparai tank and after purlfl—
cation in the plant the treated water is to be supplied to the

service area in Amparai U.C,

2) Raw water is to be taken from the Pallanktti Aru (river) at the
point of upstream of the Sambuveli anicut; and éfter pufificatiqn

in the plant, the tréated water is to be supplied to threé_directioné_
of Sammanthurai service area, northern and southern coastal service

areas.

This Chapter describes Stage I Program in the target year 1995 for
Amparai Group of Towns Water Supply Scheme, covering the water supply

facilities, cost estimates, implementatibn schedule and construction method’

for the project,

7.2 Service Area

Present congested town areas are shown in Fig. 6.1,  The areas to be
served in future will expand toward outskirts from the congested.areaf_ '
except areas of Kalmunai, Karavahu West and Karévéhu South where fio laﬁd
space for residential purpose is available at the present deveiobed‘land

area. Each service area in 1995 is assumed as follows:
1} Amparai service Area:

The existing service area will expand toward northeast along the new

road to be constructed under the city planning,
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din Table 7.1,

2) Samménthurai service area:
Sammanthurai T.C. area is built up with houses and few area to be
extended, so that service area will expand toward Sammanthurai V.,C.

area adjoining to ©.C. area.

3 Kalmunai, Karavahu North, West and South service areas:

These areas are congested and have little potential for further expan-—

sion. :So, the pregent congested area will be the service area.

4) Karativu and Nintavur Service area:

Both congested areas'will be extended along the national road of

route & 4 upto the southern most present land development boundary.

5) Akkaraipattu and Addalachenai service areas:

Congesged'areé of Akkaraipattu will expand toward outskirts of the
area and that of -Addalachenai toward north direction along the
route A 4 upto extréme'land development boundary of each V.C. of

Addalachenai and Nintavur.

Water Supply Facilities

1) _Plannéd flow rate

Max1mum dally demand of each serv1ca area and planned flow rate for

treatment plants and transmission 11nes in the year 1995 are shouwn

Fable 7,1 Planned Flow Rate in 1935

Sérvice Max. Dally Intake/Treakment Transmission
Area . Demand Flow Rate Flow Rate
. hmpayai Plant 5,300 m3/d 5,200 nl/day ) md/hr
' Amparal 5,300 933
coastal Blant 22,100 24,300 o
‘Sammanthurai 2,500 105
‘North Coastal 12,300 : R
South Coastal** 7,300 §56

e A A Tt

Noter *. including Kalmunai, Karavahu North, West and Sonth,
Karativu and Mintavur areas.

T includlng Addalachenai and akkaraipattu areas.
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2)

Facilities of Stage I Scheme

The facilities to be constructed under Stage I program are shown in_

Table 7.2.

Taking into account the limited local budget for the project, as much

reduction as possible in the local currency component is attempted as

described below,

The cost for the distribution system for the coastal area was
reallocated from'stage I to State II. As regards the éoastal area
between Nintavur and Addarachenai, villages are all‘scatteréd, the
population is still small, and the present‘water_demand_isfqot
significant., Therefore, the ConstruCtion of the.distribution'sfstem'
‘there is considered more appropriate to be implementediin Stagé II:
when migration from Karavahu South and Akkaraipat£u is expected to

increase.

Filtration rate for slow sand filter in Amparai areé will be'éddptéd
15 m/d. Accordingly, area of filter bed is reduced to 600 m? frém'

1,600 m* at 5 m/d.

Data of past experiment on removal of odour available for high filtration

rate of slow sand filter is max 10.75 m/d as follows:

Past Data for Removal of Odour by
Dual Stage Filtration

Odour (T.0. degree)

Raw Water Primary Filter . Slow Sand Filter
T.0. F.r.Y 7.0, o F.R.  T.0.  Operation
m/d _ m/a period
27 83.6 11 8,0 0 10 days
11 83.6 5  10.75 0 11 days
8 83.6 5 10.75 . o 12 days .
Rote: (1) F.R. 1/ : Average filtration rate.

{(Primary filter: thickness of filter media
300 mm, grain size 3 to 9 mm. Slow sand
filter: ordinary media and size.)

(2) T.0. :  Threshold odour (degree).

It is considered that removal of odour by the primary filter is
related to the contact time with the fil#er media, and that by the
slow sand filter is due to the contact with bio-film formed'on the

filter media.
n - 94 -



Table 7.2-(1)  WATER SUPPLY FACILITIES (AMPARMT ARFA)

Iteamy Description Stage~I Stage-11 Total
“iax Daily Dorand _ 5,300 m3/3 4,300 m3/d 9,600 m3/d
[ntske/ffreatment Flow Rates 5,500 md/a 4,300 mi/a 10,700 w3/
A, LAMD ADQUISITION
1. Intake - 500 m? - 100 o
2. Treatment Plant Sits 14,000 md - 14,000 m?
3. Blevated Towes Site 2,000 md 2,000 m? 4,000 o2
5. RIEAKE
1. Intake Bay 20mx2.0mxJ)dm 1 - 1
2, pirp fouse ' 80 md - 80 md
1. pawe Hater Pumg 4.1 mi/min x 23 m x 30K9 2 () j 3
4. Raa Mater Main DIE 300 ) 460 m . 400 m 2800 m
©. TREATMENT PLANT _ . ;
1. Recoiving and Mixing Well 30 o x3.0axlia 1 i 1
with overflos weir and over-and- {R.T, : 13 mins} {R.T. : 7 inins)
R ) urdex baffle plate
2. Flocculation Basin 4 0mx5.0mx3.0m 3 3 6
‘ " with argund-the-end baffle plate .
R, 1 30 ming
3. Sedimentaticn Bagin T 40mx3Spxdnm 3 3 ]
with Four perforated walls and ouk- ) ’
let trough.  R.T. : 4 ks
Mean velocity 40 om/nin .
4. Papid Sand Filter ‘Area of Filter bed 24 m2 3 - 3
: - do - 21 m? - 2 2
_ o FR ¢ 5.1 i/misnn) (PR 1 5.0 m A/
5. Slow Sapd Filter Area of Filter bed 200:2 3 8 n
. - (F.R ¢ 0.6 mismi/he) ©.5 2 0.7 m fud sy
6. Cleax Watar Reservoir 18.0m%12.0Mx3.0m 2 i - 2
HWOmx12.0mx3.0m = 2 2
) ) .R_.'l'. & hes .
7. Aministration Baildisg Office spade for wondtoring of §00 02 - 600 w2
treatment prooess, chemdcal feed-
L . ing equipment and laborabory.
8. Chemlcal Feeding Facility Alum, line and cherine feeding 1 - 1
D, TRANSMISSTON
1. Purp House ) 50 m? 30 m? 30 md
2. Transmigsion P 2.8 pi/min ¥ 49 m ¥ JOKK 34D 31 6 {2)
3. Tranemigsion Main DIP 9350 900 m : 900 m 1,800 m
P pasg 3,460 m 3,400 m 6,500 m
€. DISTRIBUTION
1, Elevated Tower “R.T. 5 2 hes, Total capacity 750 md 600 m} 850 m3
2, pistributlicn Pipe OIE gidso : - 0 m 10
pIP @300 100 m SO m 150 m
g A0 200 m 140 m SILEN
T P00 2,400 m 200 m 3,760 m
PG @150 _ 5,600 m 2,250 m 7,350 m
PV PLG0 800 m 1,270 m 2,0i0m
A @IS 1,500 m 2,530 m 4,030 m
=C P50 3,908 m 5,350 16,150 @
Tatal length 14,900 m 13,500 m 18400 m

Hotar { ) :

ataniby,

R.T. ¢ retention time,  F.R. : filtration rate
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Table 7.2-(2)

WATER SUPPLY FACILITIES (COASTAL AREA)

1temns Descyipbion Stage-1 Stager-IT Total
Hax, Daily Pemard 22,100 mi/ 22,200 m¥sd 44,300 m3fa
Intake/Treatrent Flow Rates 24,300 nd/d 24,400 m/a 48,700 m¥/a
A, LA AOQUISEETQR o
1. Intake Site 150 m2 - 150 m?
2. Treatment Plant Site 20,000 m2 - - 20,000 ™
3. Blevated Terer Site 10,000 w2 10,000 m2 20,000 2 .
B. INTAKE
L. Intake Bay 2.0mx3.7mx43m 2 - 2
2. Pup House 120 - 120 w2
3. Raw Water Purp 8.5 md/min x 15 m x 3I7kW 3 (1} 3 _ 6 (2}
4., Raw Watsr Main IF 2500 850 850 m 1,700 m
C. TREATVENT PEANT
. o : - o1,
b o g el et et cveceand- (R + 5.4 mbisd . (RT. £ 3,0 mdne)
under baffle plate ’
2. Flocculation Basin 6.0 mx 1.0 m x 3.0 4 4 8
with arourd-the-end baffle plate
_ R.T. : 30 mins
3. Sedinentation Basin §0mx49.0mx 4.0 m 4 4 8
with four perforated walls and out-
. let trowgh.  R.T. @ 3 hos
4, Rapid Sand Filter Area of filter bed 65 me 4 - ‘
—do - 53.4 m2 - 3, 4 4 Ty
(F.R. ¢ 5.2 @ /m ) (F.R. ¢ 5,0 oW}
5. Clear Hater Feservoir 22.0mxel60mx 3.0m 4 - :
0.0mx16.5mx 3,0m - 4
R.T. = GIhrs , .
"6. Aoministration Building Otfice space for monitoring of treat- 870 m? - 370 &2
ment: process, chemical feeding equip-
ment and laboratory.
7. Chemical Feeding Facility  Alum, lime and chlorine feeding 1 - 1
D. TEAMNSMISSICH
1. P House
1) Transmission Purp House 150 md €0 n? 210 m?
2} Booster PuTp House 30 md 10°x2 130 m?
2. Transmissicn Pum : .
1} puwp for Coastal Area 6.8 mi/min x 52 m x SOKW 5 (2 4 (1 -
2) Pwp for Samwenthurai. 1.0 m¥/min x 42 m x 18,5k 2t 1 34N
3} Booster Puap 3.8 m/min % 46 m x 50 v 3 (1) 3 (1 C 6 {2}
3. Trangmissicn Main DIP ¢600 1,800 m 1,800 m 3,600 m
ir g500 1,600 m 1,600 m 3,200
DIP 400 2,500 m 2,500 m - 5,600 m
oIP @IS0 19,300 m 19,390 m 38,500 m
DIP G360 1,900 m 1,900 m 3,800 m
B B850 2,500 & 2,500 m 5,000 m
B 2200 400 m " 400 m 800 ™
E. DISTRIBUTTOH .
1, Grourd Pesecvoir R.7. ¢ 6 hrs, Total capacity 1,800 w ‘2,000 ¥ 3,800 w3
2. Elevated Tower R.T. : 2 hrs, Total capacity 1,500 w3 o Le00 m) 3,100 nd
3. Distribution Pipe DIP @350 160 m o m 120 m
DIP @300 600 1. S Bom gsom-
me g250 1,708 m 860 m 2,560 m
e $200 8,700 w . B0W 16,720 m
we 9150 23,400 m 18,100 m 41,500 m
TIC 9100 13,800 m . 9,640 m 23,440
e 76 27,400 m 19,350 m 46,750
e g50 58,800 m - 48,060 m 118,860 @
Total length 144.500 m 104,300 m 248,800 m
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'Taklng into account Lhe above experimental result and for the purpoee
of reducxng the cost. of local currency component due to the limited
Local budget: for the progect the present filtration rate is recom-

mended " to employ 15 m/d.

In pract101ng ‘the proposed filtration rate, a rather high rate, the

_followxng shall be observed:

i. To avoid‘quick blogging of slow sand filters, turbidity caused
by algal plankton should be removed during the stage of pre-

treatment con31st1ng of sedlmentatlon and rapid flltratlon.

ii.: To make the above turbldlty removal effectlve,'chemlcals should

' be dosed all through the year. Regqarding the turb:d;ty to be
'treated, xts concentratlon is presumed as max, 200 mg/1, min.
'20,mg/1 and average 50 mg/1, from the past data on turbldlty
:meaSUred by NWSDB. - Chemical dosage for average turbidity will

be as follows:.

Alum : SS mg/ 1
Lime : 6 mg/l

Chleorine : 2 mg/l

‘;Inthis cbnnection, the chemical cost Rs 205,000 estimated in

the Draft Final Report will be revised as Rs 447,000,

7.4 COst_Estimates

As descrlbed in ‘the prev1ous section, the cost of dlstrlbutlon
System in the coastal area between Nintavur and Addalachenai is excluded
from the pro;ect cost due to llmited budget for local component. The

_totai project costs are as follows:

Total project costs : Rs 423,000,000 (US$20,300,000)
. Foréign currency component : Rs 273,000,000 (US$13,100,000)
:deal curreﬁéy comPOnént : Rs 150,000,000 (US§ 7,200,000)

Thé breakdown of fhé3¢ost_énd the_disbursement schedule are:shown
in Table 7.3 and Table 7.4, respectively.
o - 99 -
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7.5 Implementation Arrangement

Table 7.5 shows the implementation schedule of Stage-I Programme..
Contracts for the Project may be classified into two, 1) Procuremeﬁt
of Equipment and Materials and 2) Civil Works. FPFurther, those'pfocurem
ment and civil works contracts may be split into several contracts

according to implementation schedule wherever considered appropriate.

1) Detail Design Engineering

In the later part of 1983, engineering coﬁsultants'shall be em-
ployed for detailed designs, The designs of the structures and
pipelines shall be wade based on the preliminary &ésigns describ-
ed in the present feasibility study repcrﬁ, and Specificatiéns and
tender documents shall be prepared. The design and:speéificqpions.
shall be prepared in such detail that suppliers and_cdntragtéfs
can eétimate properly the costs for supplies of materiais'and_.
equipment, of construction works, and execute the work as aimed

in the design.

2} Tender Procedure

Procurement of materials and equipment shall be made, in princi-
ple, on the international competitivé basis, and civil WOrks
will be carried out on the iocal competitive basis. The proce-
dure of tendering will be generally 1) pfééualification oflthe
prospective bidders for civil works, where reqﬁired}.zj.tender-
announcement in accordance with the guidelines of the:lehding
agency, 3) bidding, 4) evaluation of the received tenders, 5)
negotiations with a lowest evaluated.tendérer, and finally_6)
awards of contracts During this series of procéedings, appfdw

vals, as required, of the lending agency shall be obtained.
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3} * Procurement and Bid Evaluation

Eﬁaluétion_of the bids shall be made by the consultants mainly on three
_aspects, pamely, compliance with administrative requirements, techni-
cal stan&ards and bid prices. Regérding the administrative requirements,
the tender nust meet. the requirements set forth in the general COUdl“
tions in the tender documents and instructions to the tenderers,
‘Regarding the technical standards, all the requ1rements are stipulated
in the technical spécifiéatidns and drawings of the tender docuﬁents.
.Materials,.equipmépt‘and works offered by the tenderers must meet the
specifiéd réquireménts" Finally, with regard to the bid price of
'tendel all unit prices, calculat10n5 and totals shall be checked with
their appxopr}ateness. The unit prices should be reasonable, calcu~
lations correct, and the total price should be within the budgetary
prbviéion,_'The'ConsultantSShall'récommend to the owner the lowest
'evéluatéd tendeiér based on the resulté of the afore-mentioned evalu-

-at ion and checklng.

4)' Mon1t01119 of the Project

Monltorlng of activities and performances of contractors is essentlal
to ensure qatlsfactory completlon of the project. Major items to be

monitored are as follows:

a. Prorurement of Materlals and" Equlpment
- Manufacturlnq and shipping schedules of materlals and
) equlpment to be procured,
c Dellvery and installation of materials and equipment at sites.

- Test operation.

b, Comnstruction of Civil Work
-:Déﬁes'of_cémméncément and completion of the whole contractual
work and éonstruction schedules of each “facility.
.'» Schedules for provision of laborers, machinery and equlpment
' and materlals to’ be used,

- Performance of contrdctors and workmanshlps of the works.
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7.6 Méthoas of Procurement and Construction

Therconstruction of water supply facilities depends upon the own
forces of the watey supply enterprise oxr the contract basis. The NWSDB,
at present, employs the contract basis 1nclus;ve of construction materlals

and labour forces for the domestic works°

_ For the 910]ects of bllateral/multllateral aids, 1n principle, the
plant equ1pment and pipe materlals for the water supply scheme hdve been
procured by the open international LomPEtltlve blddlng procedures and
the 1nstallat10n of equlpment and pipes has been conducted by the local
tenderlng procedures at the NWSDB Head Quartexr, Colombo, OccaSLDnally,
however, the Turn- ~Key Method is to be. applied for the pr03ect aids 'in

terms of the condition of the donor country,

The pjoéédure for construction methods for the Stage I of the Amparai

Group of Towns water supply scheme will be considered.as follows:

1) International Tendering

The procurement of plant equipment: and pipe materials is to be made
by the open international competitive bidding procedures in accerdance
with the duideline of the lending agency. Grouping of the plant

eQuipment and pipe materials for the said tendering will be as follows:

a. plant equipment.

= BTTeen fok the water intake

F

punps, motors and appurtenances

chemical feédinq equipment and

T

electrical facilities including power sub-station

b. Pipes, fittings, valves, gates, jointing materials and flow

meters for the plant facilities and transmigsion_pipeline.

¢, pipes, fittings, valves and jointing materials for distribution

- pipelines, flow meters at elevated towers, and water meters.
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The procedure of tendering is described in 7. 5,2} Tenderx Procedure,

2) Local Tendering

&

all the contractors for civil works have their head OfflCQS in the

Ccity of Colombo and have regional offices in the mdjOI cltles/towns

in the province.

The contractors are reguired to register at the Government and obtain
the license for business. Aftér fegistration, the contractbrs-afe

ranked by the Government accordlng to their quallflcatlon on thc,

basis of the evaluation of the capital of the firm, number of qualified

engineer, annual contract amounts undertaken and past experience.

The contractors will be nominated to the plant equipment and pipelaying

works.

Grouping.of the civil works for tendéring of the systems is to be as

follows:

civil works of intake and treatment facilities and elevated=tower

for the Amparai water supply scheme

b. erection of plant equipment including power. sub~station for

the Amparai plant

c. pipelaying works of transmission and distribution pipelines for

the Amparai sheme

d. intake and treatment facilities for the Coastal area_water'supply

scheme

e. erection of plant equipment including powér sub%stafion and

booster pumping facilities for the Coastal area'Schemé

f. elevated towers and civil works of the booééer pumPing'station-

for Akkaraipattu area in the Coastal area scheme
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g. ' pipelaying works for transmission and distribution pipelines for
the Coastal area scheme

The" tendexlng for the above shall be made in accordance Wlth the

1ocal tendering procedures

7.7  Community Participation

S Ind order to let the community appreciate the existence of water
.supply and further to get their understandlng and cooPeratlon, enforce-
m&nt of public relatlons and education program is essential. On the
bas;b of such enforcement, partlclpatlon of people would be effectuated
and rommunlty as.a’ large be orlented to support the government policy

on wate: sgpply program.

The fact is that water supplies are one of the public ser§ices
which have a. close relatlon w1th community, it 1s recommended,
therefore, that at every stage the NWSDE has a plan in each field as
planning, de51gn1ng -and construction of water supplies. People's low
appféciation3or-indifferencé-must be'iﬁproved or amended. When required,
opipions of scholars. and experts or a leader of the community should be
referred ‘to regardiﬁé the manégem&nt of the Board at the iniﬁiation of
plénniﬁg and be incorporated into fufther stége of implementation of the
scheme. At the scheme level, ‘community participation should be oriented to
the follow1ng _

1) Malntenence of water facilities such as taps, connections and

standposts. _
2) MOnitoi on water quallty and water supply lstallatlon 1nclud1ng
| metéré, connectlons and malns, when required, '
3)'o Monitor on effectlve usage of water and save waste of water.

4)  Monitor on leakage.

It is evident that the construction cost of the project will be a
bﬁrdeh:to thé’NWSbB in implementing the required water supply scheme.
In a way of redu01ng tho total cost of the progect it will be an impor-
tant. factor to consider communlty part1c1patlon. For good example, labor
:COSt whlch gives impact on total cost would be reduced by participation

of people engaged in the scheme on voluntary base.
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8. FPFINANCTAL STUDIES
8.1 General

The financial studies are conducted to check the financial operétions.
of the scheme in line with the construction of the proposed water_suppiy
scheme with an investment of fund required. Aas is discussed in précéding
Chapter, implementation of the entire project is divided into’ two stéges, '
namely, Stage I (1985-1995) and Stage II (1996-2005), taking into account
the appropriate magnitude of investment and availébility of fund. Since
studies are concerned with the financial impact of investment for the
first ten years program, the financial projebtion:is, therefore, focdséd._

on the Stage I project.

8,2 Funding Requirements for Recommended Program

_ The NWSDB is the executing agency in impiementing Amparai wafer '
supply scheme with possible external finance sources. -According to the
prevailing condition of the present ongoing schemes in other parts of
the country, grant aids are remarkable, whilé the loan aids proviaed
only for ﬁhe major towns. in the_country,' The present ongoing schemes
with finance of external sources are shown in Appendix F. As for finagc—-
ing the proposed project, NWSDB is considering to obtain fund in the

form of a grant from the government.

Funds required for construction of the Stage I of the propoéed:
project are estimated, dividing into the foreign currency'porﬁidn and
the local currency portion and are summariéed inuTéble 7.3 The.yearly
disbursement: schedule of the proposed const;uction'prpgfam-is preéeﬁted
in Table 7.4. The cost estimation waé pfepaféd bn the baéis éf the

prevailing condition of unit price as of December 1981.

B.3 Sources of Pinancing

~ The Government of Sri Lanka intends to réceive a fund from. the exter-
nal sources for the foreign currency portionJOf the'projéct cost, Theré

are two potential sources of financing, which are,
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1, Bilateral Lendlng Agencies in Developed Countries.

2. Multllateral Lending Agencias,

as one of such external _sources, a loan from the lendlng agencies of the
pilateral source is preferable. The condition of loan is assumed as

follows:

Inté:est :  2.75 percent per annum
Amortization: 20 years including 10 years grace period

To implement'to cheme, accordlng to the current practlce of
flnanc1ng for the rural water supply scheme, it is understcod that
necessary Cost for capltal works will be financed by the central govern-
ment in the form of a grant. This means that the NWSDB w1ll construct
fa0111t1es of capltal works such as intake, ktreatment and transmission

facilitiesy with a grant from the central government.

Fox the case of the pxesent Ampara1 Scheme, several financing
plang are con31dered for the purpose of comparing revenues and expenditures,

and also water rate. Such f1nanc1ng plans are summarized as follows:

Case 1) All-project'cost,'loan and foreign. .............. Loan

Case 2) Project cost of foreign portion . ..... vesersesein. Loan
Case 3) Cost . of 50 percent of distribution .
fablllthE in foreign portion .......eceeeueaa.n .. Grant

All local porticn, plus foreign
portion except cost of 50 percent
of distribution facilities in
foreign portion L. ...l iii ettt Grant
To meet operatlon and non»operatlon cost, the NWSDB 1% reguired
to raise con51derably hlgh tariff for Case 1 and Case 2, which are not
approprlate flnanc1nq plan in terms of the present financial condition

of the NWSDB and the ablllty of the consumers to pay for water.

:Accordihg the present financial pbsition‘of the Board and consumers'
abilit?;:fin#nqing plan of Case 3) is eméloyed, since this plan is re-
COmméndable'fo‘facilitate the NWSDB to compensate operating expenses and
also other‘paYment-of interest, amortization and depreciation, Financial

projection of Case 1) and Case 2) are shown in Appendix F.
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8.4 Financial Feasibility

Financial projection was made to find out thé'financial conaitionrof
NWSDB along the implementation of the Stage 1 program of . the proposed
scheme. On the basis of revenue and expenditure projection, the flnanc1al

feasibility of the present project was checked.

The central government gLant to capmtal works 1s consmdered necessary
under the present financial capablllty of the Board in order to help re-
duce the loan amount and alleviate the alfflculty of the debt service
payments thus placing the project on a sound and viable flnancial basis.
Some portion of distribution cost in the foreign currehcy portion;-as
discribed in the preceding section, will be financed in the form of a

loan.

Since it is arronged that the major_portion of oapitéi=oost-neéded
to construct the facilities of the preéent project is borﬁejby the central
government, the NWSDB concentrates its offort_to cover the.cost_of‘mainte— -
nance and operation. Table -1 shows the projeot Incomé_stétement and
Table 8-2 shows the Project Cash Flow, from 1986, the year of expecteo
operation of the facilities and ten years thereafter up-to 1996, the’

target year of the Stage I project.

The revenue of water sales is projeoted from the yearly water sold
times the proposed water rate which is worked out oohsiderihq-the costs .
of production and other maintenance, while the'coét -of operafion covers.
costs of personnel salary, electr1c1ty and fuels, chemlcal and malntenance.'
In addition, operation cost includes overhead cost of the. Board head— _
quarters to be charged to the Branch offlce. ‘The water rate, as descrlbed.
in the following section; is projected to be set at minimun only to cover
costs of production, con51der1ng the ability of conqumer, Rs 1.80 for
five years from 1986 to 1990, and Rs 2.00 for the rest of thesyear-up to.
1995. As can be seen in the Income'Statemént,.balance'is in’deficit side.
in the initial stage,_that means the revenue cannot cover-the expehaituré}
but. later, the revenue can be generated as muoh aslto compensate the
deficit in the initial years. In order to recover the initial deficit,
NWSDB is required to receive further amount of equity fund duriﬁg tﬁe;period

of deficit, provided that such equity would be paid back in the later year.
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8.5 Wéter Rate

The suffidient'révenues have to be raiséd for fhe satisfactory
operatlon as well as maintenance of the water supply system constructed.
The revenue should be generated to compensate not only. the cost related
to physlcal maintenance of the system but also the financial requirement
of debt serviCe_payments. After several arrangements of revenue schedule
considering factors of grant and loan, an appropriate average water rate
was'coﬁéidéred. As_a'result of projection, water rate is found to be
Rg. 1.80/m3 for the first five.years.and-Rs 2.00/m3 for the rest of the

years.

Table 8-3 shows rate distribution by five different=cétegories-of
consﬁmefs. -Amdng them; domestic consumers are further classified into
three according to the usage of water. The more water they use, the wore
charge tﬁeY have to péy._ This' is arranged-to meet the governmenf policy
that’ribh ﬁéople can béar more portion of cost for water enabling poor
people to use water with low tariff, and at the same time, by doing so,
conservatlon of water at large is intended. Commercial and industry user
charge_ls fixed to be more than double of domestic user of large quantity.
Tt is noted that water usage of standposts user.is arranged to be free

for the first three years from operation in 1986.

Table 8-3 Proposed Water Rate (1986 - 1996)

Domestic
- . T tituti Irdust Stardpost
Year Item . I otin-2 otic-3 Cenmeraial Ios on rdustey pas
© - 10w (30 ~ 10 a3 (30w -}
1586 - Quantity - _ 4,739,389 1,692,640 338,528 2,901,668 1,301,242 784,420 3,902,114
1390 ) yoars} : o .
Water Hate 0.9 1.37 1.82 4,55 : 1.82 4.55 0.46
. {ng/mh) . :
1391 ~ Quantit 10,237,609 3,656,288 731,257 6,267,924 2,555,250 1,515,793 5,844,839
1905 (m')/g YEE).‘S) . _- ) ‘ .
© vster mate 0.96 1.44 1.92 4.80 1,92 4.80 0.48

(Rs /)
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8.6 Ability of the Community to Pay

The average income of consumers who are expected to receive water
by the proposed project is checked to know their ability to pay for water,
According te the survey conducted, the average monthly income of consumers

is in the range of Rs 600 -~ Rs 800,

As to per capita cohsdmption, 160 l/day is considered the fullest
amount to be used, and monthly consumption of a.household will be.24_m3'
per month. This amount is not necessarily consumed in averége household.
Considering the block wise usage of water, it will be estimated tﬁat”tbe
-~ amount of usage in the initial block would be 10 m3 to 15 m3. Accoxrding
to the policy of the NWSDB, watér rate is recommended to bé'arranged
under 3 percent of the avefage monthly income of consumers. In case the
soncumers use 15 nd of water in one month, which is 100 1 per capita per
day, water charge will be Rs 27/mohth at the rate of Rs 1.80/m3, and
Rs 30/month at the rate of Rs 2.00/m3, which are. in . the range of 3 percenﬁ

of the average income.
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9. BENEFITS OF THE PROJECT

9,1 Benefits

" Major benefits, direct and indirect, of the project are as follows:

1

2)

3)

4) -

inciéése of Served Population and Area

Served population in the target year is estimated at 172,300 in

- the Stage I project and 261,100 in the Stage II agaihst the present

served population of 25,000. and the served area will increase
from 600 ha to'2,732 ha in the Stage I and 3,325 ha in Stage II

target year, respectively,

Supply of Safe Water

People who recelve water from the ex1st1ng water supply - fa0111t1es

are supplled 1nterm1ttently for a few hours a day Due to dete-

"rloatlon and also mal- functlon of the facilities, water quallty

is not always safe free from contamination., When the progect

“ig completed and full: operatlon for 24 hours supply is attained,

consumers.w1ll enjoy potable water any time which is safe in

quality free from any contamination.

Improvement of Health Condition and Living Environment

- Because of_lack of running water, majority of.population in the

area are'iﬁevitably‘leaéinq unsanitary life with the unhygienic

storage of drinking water in the house. When the pipe borne

water is introduced into the house or the yard, all these con-

'dltlons ‘can be rectified. All this will further promote the im-

.provement activities of the living environment.

Erployment Opportunity
The proposed pro;ect 1nv01ves a greater amount of civil works along

the constluctlon of the required facilities, which will bring

naturally employment opportunity in the area.
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Rise of Earning by promotion of Commercial Acﬁivifies
Amparai is regarded as one of the strategic areas in the
country in terms of production and co;lectibn center of

rice and other agricultural products. and also'the-Urban
Council Area is developlng as a local center for: transportaﬂ
tion and land, inviting commer01al and 1ndustr1al act1v1tles.
But the insufficiency of water supply has been retarding the
development. The present'implemehtation of the water supplj
project will so]vethls problem and contrlbute greatly to

a rise of earning of the public.

9.2 Financial Internal Rate of Return

Financial evaluation of the progect was done by examlnatlon of the

financial

internal rate of return. Inlt}.al costs will be the sum of the

project cost and the annual benefit wa.ll be the balanc_e of annual operat-_-

ing income and annual operating cost. Table 8-4 shows financiAI_internal

rate of return of the project. Rate of return is 4.91%, which can be

regarded as reasonable.

VEAR

178%
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t7og
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197748
1yvl
199
1993
1494
1993
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2rny
2014
2
01
2013
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Table 8-4 Financial Internal Rate of Return
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10. ORGANIZATION AND ADMINISTRATION

10.1 General

_ Present water supply schemes in Srl Lanka are undertaken by the
National Water Supply and Dralnage Beard (NWSDB), which is a corporate
pody establlshed 1n 1975 in accordance with the National wWater Supply
and Drainage Board Law, No. 2 of 1974 of the- National State Assenmbly..
The duty of the Board is to develop, provide, operate and control an
eff1c1ent co~ordinated water supply and to distribute water for public,

domestic and 1ndustr1al purposes.

Prev1ously before the establlshment of the NWSDB, management and
operatlon of water supply schemes rested with local government authorities
which were admlnlstratlvely supervised and directed by Water Supply Depart-

ment of the Mlnlstry of Local Government, Housing and Construction.

Slnce the duty of the Board 1nclude5, in its area of authority,
to take over and carry on any water supply or sewerage undertaking of
any local autnorlty transferred to the Board, it may be said that it is
now tranSJtlonal tlme that the Board is taking over Nation's any water
supply schemes now under respensibility of the local authorities. Up to
now, not all of water supply schemes have been taken over by the Board,
and there stlll remain number of schemes operated and maintained by
the local authorltles in the countrles Under the circumstances,
Nation's water supply. schemes will be classified into two categories,
hamely, ones that are under operation and maintenance of the Board and

the others under local government authorities,
There are water supply schemes operated and maintained by other

authorities, Such authorities and their role of undertaking are sum-

marized in Appendix-E.
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Figure 10-1 shows the present organization of théiNWSDB. The Board
consists of four members who will be appointed by the Minister of Local
Government, Houéing and Construction, and each has capacity in engineer-
ing, finance, public health and administration or law, The Chéirman,
appeinted also by the Minister among the”appoihted-membéf of fhe Board,

will chair the Board in policy making and decision.

Under the Chairman, the General Manager is in charge of executing
the policy of the Board and at the same time has résponsibility for
overall technical operations. There are four Deputy General Man&gefs
supporting the General Manager. being in charge fox teéhnical, workshop
and supplies, administration, and south west coast project. ' Undexr

Deputy General Manager there are six Assistant General Managers.

According to the Statistical Division of the Béard, there'are‘appfoxi;
mately 5,500 staff in total in the organization'inclﬁdiﬁg cagual staff'df
about 3,000, out of which one fifth staff are said:tb bé_for téchnical and
the remaining for finance and administration., As to the 6pera£ion of schemes,
there are seven tegional offices located in the field which are administered
by the Regional Manager who, in turn, are under administrative control of
the NWSDB headquaters. As the regibnai offices have only minimal.capabi-
lities for field investigations, project design, and'logisticél_sﬁpply, almost

all functional support and decision making are centralized at headquarters.

In order to strengthen the present organizational capacity of the
Board, study on recorganization is undexr way by a local management con-’

sulting firm associating with experts from Pakistan,

10.2 Water Supply Schemes in the Amparai District

Water supply schemes in Amparai District are aE present'under'tecﬁniv
cal and administrative control of the NWSDB esxcept one small sbﬁeme in
Karavahu West, which is operated by Karavahu v.C. More specificaily, the:
Eastern Rangion of the Board, Batticaloa, is in charge of day to dayvopera"

tion and maintenance of such schemes.
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Not a]l the towns in the study area have their own water supply scheme,
Among the study area, four schemes exist in each of foul towns of Amparal
U.C., Kalmunai T.C., Karavahu West V.C. and Sammanthurai T.C. The scheme
in Sammanthurai T.C., however, is' now under construction. In the refaining
twons, there are no schemes existing and pecple resident in those éfeaé
rely for their water of both drinking and othex mlgcellaneous uses on nearby
shallow wells and rivers. The table_below shows the existence of water
supply schemes in each town in the study area with related references.

Details are given in Chapter 5,

The Amparai Urban Council has up to now not taken any part in
the Water Supply ‘Scheme. But, when nece551ty arisés 1n future it is

prepared to give its full cocoperation regarding the Water Supply Scheme.

Existence of Watexr Supply Scheme in Towns

Names of Water Supply O/M installation - Tariff

Towns Scheme under of Meter System
Amparai U.C.  Existing NWSDB 200 . Assessment Bill-
: : . : i for minor r-
Kalmunai T.C. - do - - do - No installa- nd PO
. - tion
Kalmunai T.C. - do - - do - Mco installa- Asgessment
tion _
Karavahu West - do - v.C, No installa-- Assessment.
v.C. tion o
Sammanthurai . Under NWSDB No installa- -
T.C. construc— tion
tion '
Karativu v.C. Not existing - - -
Nintavur v.C. - do - - - ._ -
Akkaraipattu - do - - - ' -
North V.C. '
Akkarai?attu ~ do - - . - : '. -

Central v.C.
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10.3 Orgaﬁization and Operation of Regional Office

The existing water schemes in Amparai and Kalmunai are operated

and maintained by NWSDB, through its regional office in Batticaloa.

The’Amparai Water Supply Scheme was constructed in 1950s along
with the Gal Oya'échemé'to meet the temporary needs for the then workers
¢ho were engaged in the scheme. Later the water scheme came under the
Territorial Civil Engineering Organization for maintenance. In 1971,
the S¢heme:wa$_to be maintained by the River Valley Development Board
for short period of time until 1973 when the water scheme was transferred
to the- WateL Supply Department of the Mlnlstry of Local Government,
Hous;ng-and Constructlon. Later in 1975, the water ‘scheme was taken
over by'the NWSDB and haé since then come under its maintenance and

operation.

-The.Kélmunai Water Suppiy Scheme was constructed in 1981 by the

NWSDBIand has been under its operation and maintenance.

The Naipﬁddimunai Water Supply Scheme in Karavahu West was constructed

in 1968 and is maintained by the Karavahu West V.C.

Present Operation

Since’ power and respon51b111ty have been rested to NWSDB in 1975,
water supplles in Amparal came undex the Board., As mentloncd earlier,-
the: Eastern Reglon of the Board has responsibility to look after the
.operatlon and-malntenance of the ex1st1ng wate: supply scheme. Figure 10-2
shows. the present'organization of the Regionalﬂoffice which is located in
Batta_caloaP capltal of the Eastern Province. The Regional Office is at
present staffed with 10 personnel. The breakdown of the personnel is as

follows: -
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Fig. 10-2 ORGANIZATION CHART
EASTERN REGION - NATIONAL WATER SUPPLY & DRAINAGE BOARD

(o Gr]

Establishwent Accounts
ARM(C) ARM(O&M)
1/Eng.II VACANT
1/ce Gr.Ix _{|1/Asst.Accountant
1/Typisthlerk_ 1/act.Clexk 1T
1/Casual Typist}]i/Act.Clerk III
(English)
1 KKS.
. 1/0ffice Lab.
Sammanthurai Amparai Batticaloa Polonnaruwa
1/T.A.11 Work HWork Work
suspended suspanded suspended
due to due to due to
lack of lack of lack of
funds funds funds
. e LI
Amparai Batticaloa Dolonnaruwa Kalmunai
Annamalal - Kathankudy ’
Unit 21 Maha Oya
Uhana
1/E.A.IE 1/T.A. 1/E.a.11|.  J1/AAIE
4/Minor 1L/T.AIX L/T.ALIT
R.¥.~- Regional Manager 1 SUpervisors l/C?sual
APM - Asst. Regiomal E/T'A'H Hinor
Manager /5.K. Supervisor

.

-A.- Engineering

Assistant

[ e ]
®nox
{

.~ Technical Assistant
Chief Clerk
.~ Store Keeper
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Qualification No. of Personnel

1) Engineer 1
ii} Technical Assistant |

iii} Technician (Engineers’'
" Assistant) . 2
Civ) Accountent i
v} Clexk .2
10

_ Con91der1ng the present serv1ce areas w1dely covered and several
schemes. now under operatlon, it can be said that the number of personnel
_in the Regional Office is insufficient. Particularly shortage of staff
is remarkable in each of the 5cheme, and it seems that those staflf engaged
in technlcal operation have not necessarlly heen trained properly to meet
the requ;rements. Due to these, waintenance and operation of the schemes

are not done in proper way.

The present serious drawbacks can be summarized as follows:

'Organization'

The present organizational set-up is n0£ so0 arranged to control the
scﬁemes as efficiently as possible. It is not intended to supervise
closely'ﬁhe daily activities of operatien In order to supervise and
take necessary action to cope with daily operation of the schemes, necessary

rearrangement of the present organization is inevitable,

Operation and Maintenance

rhe manner of operation and maintenance of the existing scheme
is far from the required standard level of'water supply. The present
facilities themselves have been badly deteriorated due to long, excessive
servicefas'weii as mieconduet.of operation in the past. Necessary
repaix workv of the facilities have been dlsregarded The proper

dosage of chemlcal has not been practiced. Because of these unfavourable
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operation, it is sugpicious that the water supply to customers through
pipes is safe in quality._'in addition, supply of water is interﬁittént;]
only a few hours of a day. The lack of manuais of, operation is one of the
major causes for unproper and malfunctioning Qf_facilities, The service
record of daily operation by operators is neither practiced. The mainte-
nance of facilities including necessary repair and improvément is also
disregarded. To bring back to the normal operation frﬁm ﬁhelpresent
retarded practices, special attention should be foéussed on the attainment
of (i) provision of a technical manual, (ii) preparatiqﬁ of re¢ord of

operation, and (iii) assurance of facility repair and improvement.

Personnel

There are 10 personnel in the Eastern Region, which is not énoﬁgh_
in number comparing to the present work loads. Another'fact is that
.only one_engineer who has an engineering degree is_staﬁioned in Ehe
office. In order to kéep thé scheme on a desirable leﬁel of mainte-

nance to the extent possible, the Regional Office must be strengthened

with a required number of staff,
10.4 Recommended Organization Modifications
10.4.1 General

In anticipation of the construction of the proposed water supply
scheme 1in Amparéi District, modification in the presént system's'drgé;
nization will have to be effected. Such modifications-include Orééni&
zation improvement plan, staffing schedule and coordination program
with local authority. 4

10.4.2 Objective

The objective of modification is to streﬁgthen the present orgéhiéation

and to enable the cperation of whole scheme in terms of ‘technical, finance
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and administration prOPery.in_providinq safe and adequate water to
customers in;thé pineCt area. - The meodification also aims at establish-
ment of administrative procedures in order to. ensure thé effective func-
tion of the organization, and, at the same time, to create condi tions

which will optimize the use of all its resources.
such objectives are summarized as:

o To prOvide an amble amount: of safe and potable water to every
type of customer when and as needed,

c To cbofdinaté.waﬁer supply undertakings with the development
‘of programs and activities aimed at improving the economy and
sanitary conditions of the area. o

o To‘gpe;ate and maintain water sources, treatment facilities,
tranémiésion'and_ﬁiétribﬁtion systems, and storage and other
water supply facilities. '

o To reguiate and control the use as well as prevent the'wastage

of water.

10.4‘3'_0rganization Modifications

_ As-stated-earlier, NWSDB, with necessary legislative power and
respohsibility, controls 6peration of the present schemes existing in
the prcféctrareé. Certain.practices and manner of operation have been
accumuléﬁéd in the Way_of.system'operation for the past several years.
In view 6f:the éufrent iegislative arrangement and also utilization of
now:available'fesources it is not feasible to change this existing
system by‘preparing an entirely new organization to be set up to look
after-the_pfOPOSed_water.supply schemes, Instead, making full use of
the'presené.organizatiOn'with necegsary modification, that is reorga-
nization of the Regional 0Office, NﬂSDB, seems to be more realistic

to operate and maintain the newly proposed scheme in the project area,
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The organization modificatibn igs shown in Fig. 10m3, The recommended
modified organization is intended to supervise the activities on scheme-
wise basis from the start of "construction to routine operatién and .
maintenance of the facilities after construction, It is also intended
to keep close relationship wiﬁh_cdnsumers to a maximum extent fhrough
coordination with local authorities, which have a more direct contact
with consumers and can handle water supplies, in coordination with the

Board, as one of the public services.

In designing the organization mcdification, the following‘signifi—

cant points were taken into considerations:

o The need to attain the level of technical competenée ‘and
efficiency necessary to provide a sufficient supply of Qater for
domestic purposes to every owner or occupant of any stfucture '
within the limits of the service area as well as the supply

for non-domestic purposes.

o The impbrtance of effective financial management'to'ensure'
collection of revenues, provision of adequate funds for operat-

ing needs.

The new structure is arranged in such a way as to achieve as much

as possible the following features:

o Sufficient organizational flexibility to adapt to changing con-.

ditions,

o Effective coordination and control of the system's overall
operations. Enabling of realistic positive planning toward
the system's goals and objectives,

10,4.4 Organization Structure

Fig.l0~3 shows the recommended organization modification of

Regional Office. Modification requires provision of four major units
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under regional manager: (1) Engineering, (2} Construction, (3) Admini-
strationfSecretary, and (4) Amparai Water Schéme. Units of Engineering,
Construction and Administration/Secretary will in maintaining tasks of
regional office of itself extend their_fﬁnction overall séhemes.in the
jurisdiction of the Regicnal Office keepiﬁg.CIOSQ relationship with

each scheme, Under units of Water Supply Scheme, there are two units
provided which are, (1) Technical, énd-(Q) Fihénée. Within Technical,

(1) Waterworks and (2) Scheme Conétruction units ‘are preparved. Unit of
Waterworks will be responsible for water production, storage, distribution
and maintenance of service connection., Unit of Scheme Construction is to
supervise activities of construction in the site and measurement 6f pro—
gress, Unit of Finance/Administration is in charge of scheme accounting,

billing, cashiering, customer service etc.

In this:new modifiéd organizétional set-up, Regional Manager
will have a direct involvement in the operation of the scheme and give.
a technical direction and supervision on operatiqﬁ of waﬁer supﬁly
system and will inform status of operation to Board's:Headquaréers,
daily, weekly, monthly and yearly together with the records of opera=

tion and ask remedial actions when such are needed.

The functional responsibilities of the different organizational

units are described in Appendix F,

10.4.5 Staffing Re@uiremeht

The number of waterworks personnel is expected to ihcreaéé ffom
140 in 1984 to 272 by the year 1995 for the Stage I préject, an&_frbm
272 in 1996 to 282 by the year 2005, at the final targe. Emploﬁees
with the required educational qualifications 'and éxpérience will be

indicated in Appendix F,

The staffing schedule also provides_fér the gradual recyruitments
of new staff in accordance with the projected expansion of services.
The estimated staffing requirement and the projected number of service

connection for the Stage I are shown below:
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" Yeax Ho. of Service Staffing

_ _ Connections (Direct) - Reguirement
1984 _ - 140
1985 - 140
1986 ' 8,060 | 146
1987 8,800 219
1988 o 9,600 219
1989 ' 10,440 219
1990 L 11,280 | 265
1991 | 12,180 265
1992 y 13,140 272
1993 | 14,220 272

1994 g 15,340 272
1995 15,560 272

. The foregoing staffing requirement is broken down into key

positions in Table 10-1.

10,5 Management and Administration

Along the construction of new water supply scheme in Amparai District,
it is impératibe that the present management and administrative procédures
should'be improved in order to'confrol the scheme and maintain a reliable
and efficient fécording and reporting system. Especially, the present
ménagéhent.information'sjstem-shduld be upgraded so as to meet the future
requlred conditions, It should be kept in mind that the close internal
relation’ between headquartels and the Reglonal Office be maintained.

The system to be pxovzded should aim at the follow1ng-

1. 'Provide-management Withfmore precise and quicker financial and
operatlnq 1nformat10n essential for the effectlve control of

operatlcns ‘and the development of sound plans.
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2. _P¥95¢Pt“SUCh information in a form that will direct immediate
attention to critical areas requiring managerial action oy direc-
tion.

3. 'Fix'reéponsibility for the preparation and submission of management

 report on a regulariy scheduled basis.

‘To realize the target the following systems be.provided:

‘uniform System of Account

‘The Chart of Accounts should provide for adequate contrel of
info:maticn in sufficient detail to enable management to identify

status of income and. expenses,

Management Information System

The management information system should provide relevant and
tiﬁélj information not oniy for use of management but also for low level
of manégémenf staff. Information provided should contain enough
details, to eh3ure accuracy in pinpointing problems and measuring

pexrformance,

Billing and Collection

“The billing.and collection procedures should provide data on custo-
mers' individual accountabilities, Meter reading and billing and collec-
tion procedures.éhoﬁld be properly coordinated to ensure prompt collec~

tion of account.
Ihventor&'

The inventoxy procedures should generate detail data on all inven-~

tory items of the Amparai Water Supply Scheme. Reorder points must be

- 133 -



established for all materials, particularly fast moving items_with long
lag time from purchase to receipt, to ensure that the operation of

hAmparai Scheme is not hampered by lack of spare parts,

10.6 fTraining

Training will play an important réle in the developmeht of the
water supply scheme in Amparai. If all utility personhel wére_to ba
properly trained, utilities can easily upgrade their standards of

service,

The suggested training areas for technical, financial and admini-

strative staff are as follows:

Technical
- Pump operation and maintenance
- Meter installation, testing and maintenance
- Service installation
. —-Pipe installation and maintenance
- Water treatment
- Safety procedures
- Leak detection

- Equipment maintenance including minor repairs

Finance and Adnministration

- -Budgetting and control

Accounting and financial analysis

Report preparation

- Information system
10.7 Coordination with Local Government Authority and Health Departmenth

As indicated earlier, NWSDB is fully responsible.for_executién of_water

supply systems in the country and in Amparai District, however;'there
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has been no exchange of tasks between NWSDB and local authority, as
nelther the Amparail Dlstrlct nor Urban Counc¢1 has taken any part in
the water oupply scheme. Further, there is no direct coordination
activities in terms of'gublic health activities with the Health Depart-
ment., In view.of the fact that the water supplied is one of the public
services it is desirable that Jlocal authority and the Health Department

are involved in the scheme to form up pecple’s oriented scheme

NWSDR is, therefoie, reéommeﬁded to establish a Coordination
Commlttee con51st1ng of . representatlves from local authorities concerned
and the Health Department in order to maintain inter-agency coordlnatlon
- and collaboration on the matter of water supply 1mplementat10n, and to

implement the scheme effectlvely.

10.8 Future Modification

The foregoing récommendétion for organizational arrangement is
considered best suited for implementation in the foresszeable future,
under the preset-situatioﬁ with which the present study has been con-
ducted, However this recommendation should be considered flexible to
any modificaﬁioﬁ, as in case of any other long range projection, which
may be considered necessary according to the changes of thé situation
up'io the vyear 2005.. NQQDB shbuld be prepared to give due consideration
on the need of new organizaticnal set-up according to the changing

requirement.
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1. Introductidn

In response to the request of the Covernment of Sri Lanka for the
-techhidal-co-operation in cbnducting the feasibility study on the ﬁater
Supply Scheme for Amparai Group of Towns in Sri Lanka, the Government of
Japan has.aqteed to probide the service of a team of Japanese experts to
undertake the feasibility study in accordance with laws and regulations

in force in Japan with regard to the technical co-operation programmes.

o Thé;Gavernment of Japan will take necessary measures through the
Japan International Cooperation:Agency (hereinafter referred to as "JICA"),
the official agency responsible for the iﬁplementation of the technical
co-operation programmes of the Government of Japan, to dispatch at its

own expense the Japanese Study Team to Sri Lnaka.

The study Team will carry out the feasibility study in accordance
with'theVScopé-of_Study herewith, and in close co-operation with the
National Water Supply & Drainage Board (hereinafter referred to as "NWSDB")

as well as other authorities concerned.
2. Objective of the Study

The objeétivé of the‘study is to examine and assess the'technicél
andrecohbmical feasibility of the Water Supply Scheme for Amparai Group
of Towns as the target year of 2005.
3.. Study Axea .

The study area_will'cover.hmparai Urban Council Area, Kalmunai
Eléctorate Area including Saindamarudu town, Sammantburai Town Area,

Hkkaraipéttu,Town.Afea, Coastal area betweén Saindamarudun and Rkkaraipattu,

and their environs.  The location map is shown in Appendix 2,

a-1



4. Scope of the Study

The study will be composed of filed surveys and data collection in

Sri Lanka and of analysis works in Japan. The items to be covered by

the study are as follows:

1)
2)
3}
4)
5)
6}
7)
8)
9)
10)
1)

12}
13)
14)
15)
le)
17)

Collection of data and information

Study of present status of water supply systems
Study of socio-economic aspects

Estimation of population

Estimation of population to be served
Estimation of water demand

Study of improvement of existing facilities
Study of water sources

Study of required facilities and their layout
Stu&y of design criteria

Study of construction materials, labour force, ability of local:
contractors and construction methods

Cost estimation for construction, operation and maintenance
Study of tariff systems

Study of organization, operation and maintenance plan

Economic and financial analysis

Preparation of implementation programme

Study of Community Participation

5. Undertakings of the Government of Sri. Lanka

To facilitate the smooth performance of the study, the Government

of Sri Lanka wiil undertake the followings :

1)

To be responsible for dealing with claims which may be brought
by third parties against the Japanese Study Team members, and
shall hold them harmless in respect of claims or liabilities

arising the course of or otherwise connected with the discharge



2)

3)

4)
5)

6)

7)

8)

9)

10)

11)

12)

of their duties in the iwplementation of the study, except when

such claims or liabilities arise from the gross negligence or

wilful misconduct of the above mentioned individuals.
. To provide adeguate protection and the security for the team

To provide the team with the data and information necessary for

the stﬁdy.

To provide the team with topographic maps available

' To provide the team with suitable office space, office equipment

and vehicle with driver necessary for study in Bmparai

To conduct—laboratory tests for water quality when necessary

Mo conduct soil testing for the foundations of plants when

_necessary'

To cOnduCt ground 'survey (contour, ahd longitudinal sections) -
in accordance with the specification pfepared by the team when
necesqary

To make arrangements for accommodation requlred for field work
when negessary

To arraﬁqe for the'qﬁick and smooth customs clearance of the

survey equlpment and materlals which the team will brlng into

_the f:eld covering exception from taxes and duties imposed by

the Government on the goods brought in by the team members into
Sri Lanka

To enable to take all data and materlals concerned out of Sri

Lanka to ‘Japan

'To-assign_the-COunterpart-personnel.in the following fields to

co~operate with the team in conducting the study effectively:

1) General Planning

2) : Water Supply Engineering

3) surveying

-4)-.Water'ReSOufces-

5), F;nance and Accountlng

The. number of counterpart pexsonnel and their yaespective a351gn~

- ment perlods should be decided by prior consultation by the team

_.withIthe-authorities-concerned at the commencement of the study.



13)

14}

15}

The neCessafy cost of countéxpart peréonnel should be borne

by the Government of Sri TLanka., | | '

To make the necessary arrangements to obtain the perxmission of
the authorities concerned for the team to conduct the survey in
the study area ‘ _ .
NWSDB to obtain the permission from the Ministry of Lands, Land
Development and Mahaweli to utilise the sources to be selected
by the feasibility study team

Besides the above, to extend close coéopér&tion to the team in

every respect for the smooth execution of the study.

6. Reports

JICA will prepare and present the following reports to NWSDB in the

course of the feasibility study:

1;

2)

3)

4)

Inception Report

20 Copies -

-at the beginning of the field survey’

Interim Report
20 Copias -

at the end of the field survey

MWSDB will provide JICA with their comments within one month

after receipt of the report through the Japanese Embassy.
Draft Final Report

20 Copies -

Witﬁin three (3) months after receipt of comments oﬁ-the'
Interim Report |

NWSDB will provide JICA with their comments within one month
after receipt of the report through the Japanese Embassy.
Final Report

40 Copies -

Within two (2) months after receipt‘of'comments'on the Draft

Final Report



7. schedule of the study

The study will be conducted in accordance with the study schedule

ahown -in Table A-1.

“Table A-1 _Tentative Schedule of Study

Item

“Year

Honth

12

. Incegtion_Repq;t
Field Survey
interm Report
Comment
'fhoﬁe'uofk

Draft ?1néi.Report
Comﬁent

flome Work

Final Report

- Reference!

Q'preaentation'of report

O comment on repori

£ Field survey & discussion
{CJHome work -







Y WATER soURCE

1 Gl oyascheme
2. Senanayake Samudra
3 ondmattaven mank

Sambuveli ‘aniout

| Kaliodai aniout







i_ Gal.Oya‘Scheme_

’Gal‘Oya Schéme‘fulfills three main purposes, namely irrigation,
domestic water'supply aﬁd hydropower generation, and indirectly flood
" control, fd; the Gal Ova river basin by constructing Senanayake Samudra,
other séveral fénks and a series of systematic canals hetween existing

tanks and new ones in the éarly 1950'sg,

_ .‘There are three primary reservoirs of Senanayake -Samudra, Jayantﬁi
Wewa éﬁd'Némal Oya. Senanayake Samudra is the main water source, and the
water=to;be-dischar§gd from this huge reservoir is mainly controiled by
'irrigatiqh demand under £hé Ixrigation Department and the hydro-power is
. operated in_complianqe with the_dischafged flow rate. The water through
the Senanayake Hydro-power Sation is discharged into three ways, LBMC,

REMC and the Gal Oya viver,

The_fldw of 13 m3/sec through RBNC is used to irrigate the paddy and
sugar'éane fields, ana then flows into the Gal Oya viver near Kunduvil.
Kuiam{u.The water of 42 m3/sec through LBMC flows down and is re-stored
by several reservoirsof Aiigalge, Himidurawa, Kondavéttavan and- Amparai
tanks.. The inflow into Himidurawa tank is diséharged at 25 m3/sec to
Andéllaoya'tank and 6 m3/sec to Kondavattavan tank réspectively. The
inflqwQinﬁq_Kondavattavannpcurs o Amparai tank 0.5 m3/sec and to the
HOraﬁil Ahu #ivér 4,5 m3/sec._ Thus the re-stored water in the tanks is
uséd to_irrigateﬂéomménd areas.under-these reservoirs flowing down by stages
and water fléws.down rivers and ‘a major portiom of it is diverted for
irrigatidn by a series of anicuts. The discharged water of 4 m3/sec to
the'Gal'bya river runs down about. 35 km distant, and meet the Moravil Aru
fiver; and then spread into foﬁr.rivers finally flows into the Indian

Qeean paésing through Kallarachel, Sambuveli and Kaliodal anicuts.

. Thejqal;Oyé;riﬁér'springs_at the hills to the west of Dambagalla with

an elevation of. about 1,500 m and flows down to an elevation of 47 m near



Inginiyagala at where the catchment area is 995 km?, It runs to the
Indian Ocean by several different channels bétwéen Kalmunai and Akkaraipattuf'
and the total catchment area is approximately 1,800 kmz, The Gal Oyé _
river hasin is located in the dry zone of the Ceylon Island separated from

the wet zone by the 1,905 mm (7% inches) mean annual isochyet.

2. Senanayake Samudra

The Senanayake Samudra reservoir is a huge artificial one'impdunded'
.by a rockfill dam of 1,097 m long constructed at a narrow ‘Gap of the Gal'
Oya upqtream by Inginivagala hills. It is a multlpulpose reservoir for
Irrlgatlon, domestlc water supply and hydropower generatlon constructed
by the assistance from U.S. Government. ln 1952. Clrcumference of thls
reservoir has been specified as a w1ldllfe sanctuary, forming unexplored‘“

jungle, for elephants and many othexr kinds of anlmalsf

This reservoir has a catchment area of 995 kmZ, surface area of 77 9 km2
average depth of 12.2 m and net capacity of 950 million m3 w1th 3. 53 m
head of water. Average annual yield from the catchment area’ is 813 mlllloh
m3, Northeast Monsoon yield amounting to 687 million m3; while Southwest
Monsoon yield is only 186 million m3. The detail hydrologlcal data';s

shown in Table B;l.

Impounded water is released into generators of the Senanayake Hydro-
power Station through a electrically operated sluice gate’having an oﬁen#
ing of 4.57 m in diameter. After passing through generators, the water

flows into LMBC, RBMC and the Gal Ova river,

3. Kondavattavan Tank

Kondavattavan tank is located-about 2 km upstream from Amparai -tank .
inlet and receives the discharged water of 6. 0 m3/sec from the Senanayake

Samudra reservoir via Allgalge tank and Hlmldurawa tank in dddltlon to
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vield from its own catchment area of 52 km? , mostly”covéred with jungle.-
This tank has a area of.3.6 xm? at full supply-level; average depth of
3.1 m and net capacity of 11.3 million m3_with 5.79 m head of water. .
Average annual yield from the catchment area is 20 million m3, Northeast
Monsoon yield amounting to 18 miilion m3, while Southwest Monsoon yield

is only 2 million m3, as shown in Table B-1v

The outflow of 4.5 m3/séc is discharged to the Moravil Aru river
through two sluiée gates, and then flows down to the Pallankatti Aru
river through.Kallarachei anicut. The water of 0.5 m3/sec flq@S’to Amparai
tank through the spillway. Combat Training School, situated_on‘the |
western periphery of the tank, is taking water of 9.1 m3/d from'ﬁhe'tank.
The Study Team obtained information from this school that water Kohdaﬁatta»
van tank will be emptied in this Aﬁguﬁt or September to répair'thé bund
because of a leak of water through the bund. The water of this ﬁan£ is
eutrophic, but slightly better than Amparai tank in terms of qdaliﬁy,

because the tank water moves continuously from upstream to downstream.

4. Amparai Tank

Amparai tank is situated on the western boundary of Amparai Town and
has inflow of 0.5 m3/sec from Kondavatavan tank also linked to the Senéha¥
yake SBamudra reservoir by channels via Aligalge tank and Himidﬁrawa tank
in addition to yield from its own catchment area of 17 sz.._Northern
half of the tank is covered with jungle where wild'elephaﬁés and many
kinds of animals inhabit. As shown in Table B—l; this taﬁk has area
of 3.6 km? at full supply level, average depth of 2.4 m énd.neﬁ qa§acity
of 8.8 million m3 with 3.99 m head of water, Average annual field_fxom
the catchment area is 5.9 million m3, Northeast Monsoon yield amOuntiné

to 5 million m3, while Southwest Monsoon yield is only 0.2 million m3.

The water of Amparai tank is exclusively used for Amparai Wéter
Supply Scheme which is taking the raw water of 6,500 m3/d. Inflow rate -

is small compared with that of Kondavattavan tank and evapordtién‘isfsaid



to be about 60 percent of inflow on the average. Tt might be said that the
tank's water is now under Lhe condition of stlll.water and in the stagc of
serious e“tr°ph1°at1°“- The water grass of Salvinia covers the surface

of the tank floating in the wind and the dead Salvinia has been accumu-
lated at the bottom of the tank. _It-seeﬁs that deterioration of tank

water is remarkable,

Amparai:D.D.C..has thus far taken the water preservation measures of
removing 30 houses around the tank and prohibiting human as well as animals
pathing .in the tdnk But it seéms tﬁat these measures have not brought
the enough effect to the tank. One of the measures to improve the quality
of phls'tank water, the Team considers that if one part ‘of the discharged
water from Kondavattavan tank's sluice gates would allow to flow out
through Amparai tank it could avoid the tank water to be under condition
of still.ﬁate;. _The measure is also under consideration by Amparai'D.D.C.
The ‘program is now arranged to investigate and study the preservation of

the tank watex including removal of growing Salvinia by U.S. AID.’

5. Kallarachel Anicut

_Kéllarachel anicut is located at 1.9 km distant south from the
elevéﬁed tank in.Sammanthurai. The water of 4.5 m3/sec is discharged from
Kondavéttavan tank té the Moravil Afu river' and then flows donw to the
Pallankatti Aru ana.thé Kurunalkangi Aru rivers through Kallarachel ani-
cut.on'the'wéy. Tﬁe}wafer-flow is stable all the year round according to
the past_redord, Minimum. £1low rate measured by the Team in March, which

falls on drought season was found to be 1.5 m3/sec.

As shown in Table B-2, the anicut is the sliding-timber weivr type
and has 12 number of gates which are 2,13 m by 2.13 m in size. The still
level is 2.53 m., ciest level 4.66 m, L.W,L. 2.53 m and H.H.W.L. 5.49 m

above mean sed level.
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6. Sambuveli Anicut

_Sambuveli anicﬁt lies along the Komﬁuanda Aru river at 3.8 km distant
downstream'from Kailarachel.anicut and BalfWay between Kalmunai and
SamManthurai,- The water.passed'through Kallarachel anicut flows down
to-ﬁhé Kombuanda. Ara fiver'through Sambuveli anicut on its way. The
watér flow is stéble through the year, minimum flow rate checked by our

survey was found 1.0 m3/sec.

‘The anicut, shown in Table B-2, is sliding-timber ﬁeir type'and
has 17 number of gates which are 1.22 m by 1.37 m in size. The sill level
is 0.23 m, crest level 1.60 w, L.W.L. 0.23 m and H.H.W.L. 2.74 m above

mean sea level,

7. . Raliodai Anicut

Kaliodai anicut is situated at 2.2 km distant upétream from Kaliodai
bridge'aiong the xéiiodai Aru river halfway between Akkaraipattu and
Karativu of coastal route No. 4. ‘The discharged water from Senanayeke
Samudra to RBMC1and the Gal Oya river mainly.flows down to the Veraiadi.
Aru river and then to the Kaliodai Aru river through Kaliodai anicut on
the way. The pést'rQCOIGS reveal that the water flow is stable through
the year, and minimﬁm flow réte by our measurement was found 0.3 cu m/sec

during the initiation period of irvigation for paddy fields.

:f'Asfshown_in Tablé B-2, the anicut is sluice gate type and has
4 nﬁmbet of low leVel'gatés and 8 number of high level gates. The low
_ie've_l gate is 2.13 m by 2.32 m and high level gate is 1.83 m by 1.6Z m
in siie."The-Sili-ieﬁei'is 1.60 m, crest level 5.70 m, L.W.L. 3.38 m and

H.H;W}L._6.77 @m above mean sea level.
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