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Table 2,1 Annual Rainfall in Amparai Area

In Milimeter

Year 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

Rain- - 1,365 1,342 1,530 1,610 1,469 1,315 1,284 1,304 1,119
fall (54") (53") (B0") (63") (58") (52") (51") (51"} (44™)
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Table 2.2 Monthly Rainfall in Amparai Area (1980)

in Milimeters
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Table 2.3 Average Temperature in Amparai Area
in 1980

_In Degrees Centrigrade

Year
Month Jan TFeb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec
Temp. 26.2 26.3 27.6 28.8 30.1 31.0 30.6 29.7 29.0 27.9 26.7 26,1
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Table 4.1 Population, Numerical Increase and Percentage
Increase
gumerical Percent Average
Year Population increase over increase annual rate
13 Previous ’ of growth
census (%)
1871 2,400,380 - - -
1881 2,759,738 '~ 359,358 15.0 1.4
1891 3,007,789 248,051 9.0 0.9
1901 3,565,954 558,165 18.6 1.7
1911 4,106,350 _ 540, 3%6 15.2 1.4
1921 4,498,605 392,255 9.6 0.9
1931 5,306,871 808,266 ' 18,0 1.7
1946 6,657,339 1,350,468 25.4 1.5
1953 8,097,895 1,440,556 21,6 2.8
1963 10,582,064 © 2,484,169 30,7 2.7
1971 12,711,143 . . 2,129,079 20,1 2.2
1981 14,850,001 2,138,858 16.8 1.6

{9 4 GAELMED G A, BVAEERML, <7 0 v e v i
é%t%@%LVﬂTmib%haﬁhto1965@&51981&%#@(@Am@m
O T, KoK FreBL TR0, 19 81 EDETHHEMEL 1L 6% TH b,
412 Amparai D.D.C. DAk
EHLkoETHADKMBE, 197 1ER22%. 198 1ER16BTH BN,

DD.C.OMIHITSE % 3 2%, 3 6% Thbh, BEXRD AL, EFHAND i%)}n%’:%i‘%— 4,2

ﬁ‘{z._



walT,
AT EAF R
Table 4.2 Population and Average Annual Growth
Rate in Amparai D.D.C.

Average Annual

Year Population Growth Rate

- : S
1963 211,732 -
1971 272,605 3.2

1981 : 388,786 3.6

%m%ﬁﬁ@¥%ﬁib‘vmu MR B OBECL 55O THD, FiCAmparai
| U.c.vx, D.D.C., HGHEH TH D ﬁfﬂ%i“ﬁz%‘ e 1 2 %O LE 4 T DIEEHAD R
R T S
4.1 3 HAEREOAOMME

HERXRKROEHBEOA Elﬁmc.ﬂlif?— 4.3 k3D THO, EVIHADNELL IS

LA,

FAHERBEHROADOBET
Table 4.3 Population Growth in Each Council in Study Area

Area Council Name Population Pexrcent Average Annual
No. 1971 1981 Increase {rowth Rate (%)
i. Amparai U.C. "N.A, 16,531 - -
2. Semmanthurai T.C. 12,790 14,260 11.5 1.1
3. Sammanthurai V.C. N.A. 14,384 - 4.0%
4.  Kalmunai T.C. 19,180 22,812 19.0 1.7
5. ' Karavahu North V.C. - 19,655 - -
6. Karavahu West V.C - 6,346 - -
7. “Karavahu South Vv.C. 35,716 16,978 20.3 1.0
8. Karativu V.C.
9, Nintavur V.C. } 24,716 28,805 16.5 1.5
10. Akkaraipathu North v.C. N.A. 23,065 - -
‘}1. “Akkaraipattu Central V.C, 27,867 37,189  33.5 2.9
Total (excluding 1,3 & 10) 120,269 146,045 21.4 1.9

Note: N.A,: BNot Available
* : available from A551stant Government Agency
(AGA) Division Office
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BOTCALBINEE 2k b B, | | '
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Table 4.4

nf’iﬁlx Heyo ATl

Bulatlon Projection for Study Area
X o ﬁ -~
Population § g g g
AT ~ 0 1)
B
' 3 8§ 2889
*k g 1)
1981** 1985 1990 1995 2000 2005 8 3 E& Eqd
1. Avparai U.C. 16,531 19,300 23,500 28,600 34,800 42,400 2,410 10 4.0
Sub-total 16,531 19,300 23,500 28,600 34,800 42,400 2,410 10 4.0
2. Saowanthwrai T.C. 14,260 14,900 15,700 16,600 17,600 18,500 270 65 1.1
3. Samanthurai v.C. 4,800 5,200 5,700 6,300 7,000 7,700 2306 27 2.0
4. Kalmumai T.C. 22,812 24,400 26,500 28,900 31,400 34,200 720 54 1.7
5. Karavahu . _
North V.C. 19,655 21,200 23,300 25,600 28,100 30,900 610 49 1.9
6. Karavahu .
west V.C. 6,346 6,800 7,500 8,300 9,100 10,000 550 58 1.9
7. ‘Ka_ravahu -
South V.C. 16,978 17,000 17,000 17,000 17,000 17,000 420 121 0
8. . Karativu V.C. -
: } 28,805 30,600 32,900 35,500 38,200 41,200 1,630 27 1.5
%, HNinatavar V.C.
10. Akkaraipattu .
North V.C. 21,300 23,100 25,500 28,100 31,000 34,300 1,250 21 2.0
11. Akkaraipattu .
Central V.C. 32,000 34,600 - 38,200 42,200 46,600 51,500 1,200 44 2.0
Sub-total 166,956 . 177,800 192,300 208,500 226,000 245,300 6,940 39 1.6
Total 183,487 197,100 215,800 237,100 260,800 287,800 9,350 31 1.9

* based on hearing fran AGA Division
* popialation in residential area
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{1

Highest/Maximum

physical items Unit desirable/permigsible
Turbidity {(JTU) .2 /10 N
pH - 7.0 - 8.5 / 6.5 = 9.2
Electric conductivity {u75 cm) -

5 / 50

Colour (Hazen scale)
Total dissolved solids {mg/1) 500 / 1,500
Chemical items
Total alkalinity (mg/ 1) =
Chicoride ion (‘“ ) 200 / 600
MNitrate nitrogen c" 45
Nitrite nitrogen N -
ammonia nitrogen LI 0.5
Albuminoid ammonia £ -
Iron . Total (" ) 0.3/ 1.0
Manganese (as Mn) ("o 0.1 / 0.5 -
. Highest/Maximum
Chemical 1items unit desirable/permissible
Sulfate ion {mg/1)} 200 / 400
Magnesium (as Mg) (" ) 50 / 150
Fluorides {as F) (" ) 1.5
Total hardness (as (" ) 100 / 500
CaC03)
Bacterioclogical items
Coliform group {(MPN/100m1) 10 MPN

Amparai fF kb
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Amparai #K¥ETD 7K H 4 YRR
rable 5.3 Water Quality of Amparai W.S5.5.

. Raw Water Settled Water Stand- Stand-
Item _ post post

Distance from Plant - - B00 m 2,300 m

sampling Date 3 Mar 10 Mar 24 Mar 3 Mar 24 Mar 3 Mar 3 Mar
1952 1982 1982 1982 1982 1682 1982

Water Tem- . :
perature °C 30.5 30.5 28.0 30.5 28.0 29.5 30.6

pH 7.4 7.0 7.4 7.4 6.8 7.2 - 7.2
Turbidity degree 150 85 100 45 75 . 45 42
Color " 20 30 30 15 30 .15 15
Alkalinity mg/1 34 35 36 34 30 28 26
Potassium '
Permanganate .
Consumed " 79.0 53.1 - 44,2 - 41.1 47.4
Nitrate ' '
Nitrogen " ND - - . ND - ND ND
Ammonia
MNitrogen " 0.27 0.33 0.50 0.23 0.50 - -
Hardness " 27 - 28 31 - 34 34
Chloride Ion * - 20 - 20 22 - 21 22
Phenols » ND - - - - - . -
fron " 0.20 0.40 0.50 0.05 0.25  0.05 0.05
{0.1%) {0.15) (0,15}
Manganese " 0.02 ©0.04 ©0.06 0.02  0.03  0.02 0,02
Chromium " ND - - - - - -
Copper " ND - - - - - -
Coliform
Group Nos/ml 0 0 - Q - 0 a
Total
Colonies " 229 720 - 72 - o 4
Residual
Chlorine mg/1 - - - 0.2 - 0.1 0

Note: ND : not detected

{ }: for dissoloved iron



Kalmunai & K8 T o KE TR
Table 5.4 Water Quality of Kalmunaj W.S5.S5.

Ttem Raw Water Finished Standpost
Water (1,600 m)

"Date 8 Mar 1982 8 Mar 1982 8 Mar 1982
pH 7.8 8.0 8.0
Turbidity degree £ 10 < 10 < 10
Coloux v 3 2 2
Alkalinity ng/1 90 70 72
Amménié Nitrogen " 0.67 0.05 ‘ _ 0.05
Hardness " 350 - -
Chloride Ion " 290 - -
Iron " 1.30 0.10 0.15
Manganese " 0.15 0.09 0,04
Coliform Group Nos/ml 0 0 0
‘Total Colonies " 21 0 80
Residual Chlorine mg/1 - 2.0 0.1
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Table 6.4 Population Served .

Served Population Rate 'Pvpulatixjn Served

1985 1995 2005 1985 1995 . - 2005
3 % 3 - .
Amparai U.C. 90 92 95 17,400 26,300 40,300
H 60 65 70 10,400 17,100 28,200
S 40 35 30 7,000 9,200 12,100
Sammanthurai T.C. 50 - 70 90 7,500 11,600 16,700
i 30 4% 60 . 2,250 5,200 4,100
_ s 70 55 40 1 800 2,400 2,800
Sammanthurai v.C. 50 70 90 2,600 4,400 6,900
no30 45 60 800 2,000 4,100
s 70 56 40 1,800 2,400 2,800
Kalmmai. T.C. 50 70 90 12,200 20,200 30,800
H 30 45 60 3,700 9,100 18,500
s 70 55 40 8,500 11,100 12,300
Karavahu North V.C. 50 70 90 10,600 17,900 27,800
H 30 45 60 3,200 8,000 16,700
s 70 55 40 7,400 9,900 11,100
Karavahu West V.C. 50 70 %0 3,400 5,800 - 9,000
H 30 45 60 1,000 2,600 -~ 5,400
s 70 55 40 2,400 3,200 3,600
Karavahu South V.C. 50 70 90 8,500 11,960 15,300
Ho30 45 6 2,550 5,400 9,200
s 70 55 40 5,950 6,500 6,100
Karativu V.C. 50 - 70 i 99
H 30 45 60
s 70 55 40
Nintawur V.C. _ 50 70 90 15,300 24,900 37,000
- : H 30 45 60 4,600 11,200 22,200
s 70 55 40 10,700 13,700 14,800
Akkaraipattu N. V.C. 50 70 90 11,500 19,700 30,900
H 30 - 48 60 3, 400 8,900 18,500
s 70 55 40 8,100 10,800 12,400
Bkkaraipattu C. V.C. 50 70 90 17,300 29,600 46,400
H 30 45 60 . 5,200 13,300 27,900
s 70 55 40 12,100 16,300 18,500
Total 106,300 172,300 261,100
H: House Connection H ~ 37,100 82,800 160,700
S: Stardpost S 69,200 89,500 100,400
Amparai 17,400 26,300 - 40,300
H 10,400 17,100 28,200
s 7,000 - 9,200 12,100
Coastal 86,900 . 146,000 220,800
Ho 26,700 - 65,700 132,500

s 62,200 ~ 80,300 88,300
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Table 6.5 Water Demand for Domestic Consumption

{ Unit : n13/d )

1985 1995 2005
anparai U.C, 1,757 3,104 : 5,560
H 1,477 2,736 5,076
s 280 368 484
Sammanthurai T.C. 530 1,088 2,068
H 320 832 1,800
s 210 256 268
Samantinrai v.C, 186 418 _ 850
H 14 320 738
S 72 96 112
Kalmmai T.C. - 865 1,900 : 3,822
H 525 1,456 3,330
S 340 . 444 492
Karavahu North V.C. 750 1,676 3,450
H o 454 1,280 3,066
s 296 39 444
' Karavahu West V.C. 238 544 1,116
H 142 416 " 972
s 96 128 144
Karavahu South V.C, 600 1,124 1,900
H 362 864 - 1,656
s 238 260 244
Rarative V.C. 1,081 2 340 4,588
- H 653 1,792 - 3,996
Mintavur V.C. S 428 ' 548 592
Akkaraipattu North V.C. 807 1,856 3,826
H 483 1,424 3,330
s 324 432 - 496

Akkarapattu Central v.C, 1,222 2,780 5,762
H 738 2,128 5,022

S 484 - ' 652 740
Total 8,036 16,828 32,942
H 5,268 13,248 28,926
s 2,768 3,580 . 4,016
Amparai 1,757 3,184 . 5,560
H 1,477 2,736 5,076
s 280 368 _ 484
H 3,791 10,512 23,850
S 2,488 . 3,212 3,532
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Table 6.6

FREFK BB/

Water Demand for Educational Institution

: _ 1985 1995 2005
Name of Council .
. No. of No. of . No. of .
Fupil Demand Pupil ‘Demrand Pupil Demand
Avparai U.C, . 4,400 22 6,600 66 10,100 202
Sarmanthurai 7.C. 1,900 10 2,900 29 4,200 84
Samanthurai V.C, 700 4 1,160 11 1,700 34
Kalmmai T.C. 3,000 15 5,000 S0 7,700 154
Kaxavaha North V.C. 2,600 13 4,500 45 7,000 140
' Karavahu West V.C. 900 4 1.500 15 2,300 46
Karavahu South V.C, 2,100 10 3,000 30 3,800 76 -
Karativa V.C. 3,800 19 6 200 62 9,200 184
Nintavur V.C,
Akkaraipattu North V.C. 2,900 15 4.500 49 7,700 154
Akkaraipatin Central V.C. 4,300 2], 7,400 74 11,600 232
. Total ' 26,600 133 43,100 a3 65,300 1,306
{22,200) (111) (36,500) {365) (55,200}  (1,104)
( ) shows water demard infxasuﬂ.hrea
HRERAKTEERER _
Table 6.7 Water Demand for Hospital
_ . 1981 1985 1995 2005
Name of Council
i Mo, of No. of No. of . No. of
Bad Bed Demared Bed Demnand Bed Demand
Amparai. U.C. 168 197 99 290 145 430 215
Sammanthurai T.C. 40 44 22 55 28 70 35
Sammanthurai v.C, - - - - - -
Kalmumnai T.C. 175 192 96 240 120 300 150
Karavahu North V.C. - - - - - - -
Karavahu West V.C. - - - - - - -
Karavahu South V.C, 12 13 7 15 8 20 10
Karativu v.C. - - - - - - -
‘Nintawr V.C, - - - - - - —_ —
Rkkaraipattu North V.C, - - - - - - -
Akkaraipattu Central V.C. 36 29 20 56 25 60 3Q
Total, 431 485 244 650 326 780 440
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TR TR S 5 oo 4 B
Table 6.12 Summary of water demand projection

: Year
Particulars unit
1985 1995 2005

population Served . 106,300 172,300 261,100
Domestic Consumption (1) w3 8,000 16,800 32,900
Non-domestic Consumption {2) m3 1,700 3,500 7,000
Leakage - (3) md 1,000 2,000 4,000
Daiiy Average Demand

(4) = (1) + (2) + (3) m3 10,700 22,300 43,900
Daily Average per '

Capita Demand 1pcd 101 129 168
‘Daily Max. Demand E

(5) = [(1)+{2)]x1.25+(3) m3 13,100 27,400 53,900
Daily Max. per

Capita Demand lpcd 123 159 - 206
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Fig, 6.5 TANKS AND ANICUTS PROPOSED FOR WATER SOURCES
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Table 6.13

£ B7 AT 3 ¥ B ACH B HT RN R
Water Duality of Tank Watey

For Dissolved iron

—_ 524

- Itens Amparai Tank ‘Kondizzitavan
Sampling Date 2 Mar, 1982 9 Max, 1982 2 Mar. 9 Mar.
1982 1982
Water Depth Sampled o™ 0.8™ o™ - o.8" 0" "
Water Temperature °C 3.0 29.5 31.5 30.5 29.6 3¢.5
pH 76 7.4 8.8 8.6 8.6 8.8
Turbidity degree 75 100 75 75 33 30
Colour " 20 20 25 25 15 10
Alkalinity mg./1 37 35 . 33 33 33 30
Potassium Perman-
ganate Consumed " 56.3 55.3 < - 37.9 -
Nitate Nitfoqen " ND ND - - ND -
Ammonia Nitrigen " 0.16 0;16 0.10 0.10 | 0.10 0.07
Hardness " 28 27 26 25 26 24
Chloride Ion " 20 20 18 20 8 8
Phenols " ND ND - - ND. -
Icrn " 0,20 0,25 0.40 0.40 0.15 0.25
(0.10) {06.10) (0.10)
Mangane se " 0.02 0.02 0.04 * ©0.05 0.02 0.08
Chronium - " ND ND - - ND -
Copper f‘ ND ND - - ND -
Coliform Group - Nos/ml 1 0 0 0 9 2
Total Colonies " 25 37 243 504 62 150
Odour . musty musty musty musty musty musty
smell smell smell smell smell smell
Dissolved Oxygen tacy /1 8.2 6.8 9.0 8.8 7.0 7.0
Note: ND Not detecﬁed
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Pable 6.14 Water Quality of Anicut Water
; Kallarachel Kalicdai Sambuvel i
Anicut Anicut " Anicut Anicut
Sanpling Date 1982.3 1982.,3 1982.3 1982.3 1882.3 1982.3
2 16 2 16 2 16
Water Tangerature °C 29 29 33 29 30 29
pH | 7.2 7.8 7.4 7.2 7.4 7.4
Turbidity Degree 25 20 25 25 45 25
Colour " 10 10 10 20 15 10
Mkalinity wg/L 52 51 45 48 80 a7
Potassium perman- .
ganate Consumed " 23,7 - 23.7 - 23.7 -
Nitate Nitrogen " 0.2 - 0.6 - 0.2 -
Amwonia Nitrogen " 0,10 0.07 0.07 0.05 0.10 0.07
Hardness " 38 40 34 33 43 36
Chloride Ion " 13 15 11 12 14 12
Phenols " D - D - D -
Tron " 0.85 0,40 1.50 0.60 1.50 0.30
Dissolved Iron " - .25 - 0.40 - ¢.25
Marnganese " 0,03 0.08 0.04 0.04 - 0.03 0.04
Chronium " ND - ND - ND -
Copper " ND - ND - ND .
Coliform Group Mos/ml 1 ¢] 0 5 0 0
Total Colonies " 175 804 54 207 154 103
Dissolved Oxygen g1 5.4 6.6 6,2 6.0 6.0 5.0
Note: ND - Not detection
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Takle 6.17 Chemical Dosage Rate for Tank Water

unit: mg/1

Amparai Tank Kondavattavan Tank

Alum. Post-alkali Post-chlorine Alum, Post alkali Post-chlorine

Ca{OH) » Ca(OH) 2
Max imum 90 15 3 - 65 15 ' _ 3
Average 55 3] c 2 ' 50 10 . |

o o (RMK)
Table 6.18 Chemical Dosage Rate for Anicut Water

unit: mg/1
Alum. Pre—alkaii Pre~chlorine Post-alkali Post-chlorine
Ca(CH) _ Ca{O0H) 5
Maximum 100 (10) 5 35 1
Average 30 - 0 2 10 0.5
( ) : for high turbidity
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Table 6.19 Comparison of Costs for Alternative Schemes

unit: Rs 1,000

mommatives | e
Construction® Taxes Contingency** Total Costs
‘ﬁ o A 96,070 © 16,800 29,110 142,000 ' 3,998
g; o _f_s ~ 109,350 19,760 31,890 161,000 3,344
_ . c 472,973 76,200 119,830 663,000 7,965
§ g D 164,960 K 66,670 119,370 651,000 9,137
; E 489,520 70,480 126,000 686,000 10,152
g o F 395,540 | 54,740 100,220 551,000 6,387
° g- e 394,990 54,390 99,620 549,000 7,549
Note: - * Tncluding costs for intake, treatment,

transmission and distribution facilities,
and engineering costs.

¥+ Including physical and price contingencies.

**x Including personnel, power and chemicals,
operatiocn/maintenance and other costs.
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£C % o B il 0 M I
Table 6.20 Present Worth of Alternatives

Unit: Rs million

Discount Rate 8% Discount Rate 12%
Items -
Investment O/M Costs Total investment O/M Costs fTotal
Alternative A 91,228 22,875 114,103 77,395 15,142 92,337
Alternative B 102,906 20,494 123,400 87,128 13,665 100,793
Alternative C 428,981 45,225 474,206 365,691 28,827 395,518
Alternative D 423,684 54,264 477,948 361,994 35,990 397,984
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Table 6.21 Planned Flow Rate

Amparai Tank Ceoastal Area
Flow Rate
1995 2005 1995 2005

Max., daily demand
(m3/day) 5,300 9,600 22,100 44,300
Tntake/Treatment
(m3/day) 5,900 10,600 24,300 48,700
TransmiSSion
(m3/aay) 330 500 1,380 2,770

2) AEEROBR
W OW|BLL, 73 [AKEBROBEE) CRA<5B, Amparai BEKBEZ R 7 L1,

Coastal HIBOKERR— 71 21LxRT,
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7.3 KHBROME

1) Bl 7k B

199 S AT B ATTIA ABRIKO BRKBAR, BABe L o RKE OMEHR YR

— 721 exRT,
Fom W &
Table 7,1 Planned Flow Rate in 1995
Service Max. baily Intake/Treatment Transmission
Area Demand Flow Rate Flow Rate
Amparai Plant 5,300 wd/d 5,900 m3/day w3 /hr
Amparai 5,300 333
Coastal Plant 22,100 24,300
Sammanthurai, 2,500 105
North Coastal* 12,300 769
South Coastal*™> 7.300 456

Note: * including Kalmunai, Karavahu North, West and South,

Karativu and Nintavur areas,

** jpncluding Addalachenai and Akkaraipattu areas.

2) 1 WEHE O K E K3

AEERKHLTRORAAETEYEEL T, AEACH T 2RAROTELZREY A4

fo FRRLITIRBARBHE 3D Thh, £, BRBMEH~ 721 L 7 22 KFLL,

a) Coastal XD H TNintavur—Addalachenai BORIKAHZOTHEEE1 18 i

PHE D MHBERBF I e, COBRE, HEARELAORELLRVOC, KER

bHEHE Vb ThDH, BAMEKORFR, AkkaraipattudKaravahu South

PHEOBEOWMOG PRI NS E 2 PHE CARTERSLE TEN IR ETHD I,

) Amparai MEOEESEWO HBHER, 15w AEEAT B, BRI XD, BHE

BT 60 0m (5 n/HOBE) »hH 600w KEA Lk, BELBME L

6?‘%%%%L€B§‘T51$ﬁlﬁﬁfi%5ﬁf~ #OWN, B OHBHEEETRGRTLHII075

S B Th b,
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Table 7.2-1{1)

KRB ( Amparai HIE )
VTR SUPPLY FACILITIES (AMPARAL AREA)

T kems pescription Stage-I Stage-11 fora
" Daily Oomand 5,300 m3/d. 4,300 m3/d 9,600 m/a
| [ntake/Troatment Flow Rates 5,900 ml/d 4,800 m3/a 10,700 wi/d
A. TAND ACTUISETION
1. intake 100 m2 - 100 w?
2, Treatment Plant Site 14,000 m? - 14,000 md
3. Elevated Tower Sits 2,000 m? 2,000 m? 4,000 md
5. INTRKE
1. Intake Bay omr20mx ldm i - 1
2, Pump House . 80 m? - 80 m?
3, Raw Hater Purp 6.1 m¥/min x 23 m x 30K 241 1 3
4. Raw Water Main DIP @00 400 m W0 © 00 m
C. TREATMENT PLANT ' .
1. Receivirg and Mixing Well 30mx 5.0mx 3.5m L - 1
with overflow weir and over-and- (R.T. : 13 mins) (R.T. : 7 mins)
urder baffle plate .
2. Flecculation Basin §O0mx5.0mnx 3.0m K} 3 [
with arcund-the—end baffle plate
. R.T. : 30 mina
3. Sedimentation Basin d0mx 32.5mxdnm _ 3, 3 §
with four perforated walls ard cut- :
let tiough, R.T. : 4 hrs
Mean velocity 40 an/min
4. mapid Sard Filter Area of Eilter bed 24 m2 3 - 3
- do ~ 2L m? - ? 2
R s 5.1 m/hnishe) (F.R. : 5.0 @/l
5. Slow Sand Filter Arez of Filter bed 200m? 3 8 n
' (F.R & 0.6 o'n’/ho) E.R : 0.2 mAnt/mr)
6. Clear Water Reservoir 18.0nmx120mx 3.0m 2 - 2
4.0mx 12.0mx 3.0m - 2 2
R.T. : 6 hrs
7. administration Building Office space for monitaring of 500 xd - £00 @2
treatwent process, chemical feed-
ing esuipment and laboratory.
5. Chemical Feeding Facitity  Alum, line and chlorine fesding L - 1
D, TRANSHISSIH
1. Purp House 50 m? 30 m? 80 m?
2. Transmission Puwmp 2.8 m3/min x 49 = x 30kM 141 3N 5 (2
3. Transmission Main DIz @250 900.m 960 m 1,800 m
P 2250 1,400 m 3,400 m £,500 m
E. DISTRIBUTION
1, Elevated Towex R.T. : 2 hrs, Total capacity 250 m3 600 m3 850 w3
2. Distxipution Pipe DL? 350 - 0m 0w
DIP #4300 0 m SO m 150 m
T #250 200 = 140 M0 m
BC 1200 2,800 m 990 m 3,200
e pIS0 5,600 m 2,250 m' 7,950 m
nvC glao 800 m 1,270 m 2,000 m
e g5 1,500 m 2,50 m 4,00 m
T @50 3,900 m 6,150 m 10,250 m
Totat length 14,900 m 13,500 m 8,400 m

Herta: ] : stardhy,

R.T. : retention time, F.R, : filtration rate

,711*



Table 7.2-(2)

KB % M B (Coastal X))

WATER SUPPLY FACILITIES (OQUASTAL AREA)

Ttems

Description Stage-T Stage-11 ‘otal
Hax, Daily Bemand 22,100 w3/ 22,200 m¥Ad 44,300 mdad
Intaze/Treatrent Flos Rates 24,300 m/a 24,400 m3/g 48,700 m3/d
A. LAND AOLUISTTICN
1. Intake Site : 150 m2 - 150 m2
2. Treatment Plant Site 20,000 m2 - 20,000 md
3. Elevated Bower Site 10,000 wd 19,000 w2 20,000 w2
B. INTAXE
1. Intake Bay 2l0mx3Imxddnm 2 - 2
1. tavp House 120 w2 - 12¢ w2
3. Raw Water Purp 9.5 m3/min x 15 m x 37k 3 {1 1ty § {2
4. Paw Water Main DIF 2500 850 m 850 1,700 m
C. TRENTMENT PLANT .
1. Receiving ard Mixing Well 30mx8.5mx J.6m 1 - 1
with owerflow weir ard over.ani- (R.T. : 5.4 mins) {R.T. : 3.0 mins)
) urder baffle plate
2, Fleccultation Basin 6.0 mx 11.0 m x 3.0 4 L] g
with around-the-end baffle plata
. R.T, : 30 mins
3. Sedirentation Basin 60mx 430 mx §.0m 4 4 8
with four perforated valls and cut-
let treugh. R.T. : 3 hrs
4. Rapid Sand Filtav Area of filter bod §5 m? 4 - 1
—do - 53.4 m? - ] 4
: (F.R t 5.2 ) Ant/T) (F.8. ¢ 5.0 w02
5. Clear Water Reservoir 20.0mx160mx3.0n 4 -
Wonmx B inxlom - 4
R.T. : 5 hes
6. Administration Building Office space for momitoring of treat- 870 @ - 570 m
ment process. chemical fesding squip-
ment and laboratory.
7. Chamical Fesding Facility Alue, lise and chlorine feedirg 1 - i
D. TRANSMISSION
1. Purp House _
1) Transmission Pump House 150 m2 60 m2 210 m
2) Booster Funp House 90 m? 40 me 130 m?
2. Transmission Purp
1} puvp for Coastal Axea 6.8 mi/min x 52 m x 9OKW 5 (2) 4 (b 9 (3
2) Purp for Sammanthurai, 1.8 mnin x 42 m x 18.5k4 2 {1} i 3 ()
3) pooster Purp 3.8 mi/min x 46 mx 50 ¥ I 31 § {21
3. Trangmissicon Main oIe geoe 1,800 m 1,800 m 3,600 m
pie $300 1,600 m 1,600 m 1,200 m
DIP 9440 2,500 m 2,500 m 5,000 m
DIP @350 19,300 19,300 m 36,600 m
DIP B300 1,900 m 1,900 m 3,800 m
IC 250 2,500 & 2,500 m 5,060 m
PO P00 400 m 407 800 m
£. DISTRIBUTICH . -
lz.Gmxi Reservoir R.T. : 6 hrs, Total capacity 1,500 md 2,690 w 3,800 w?
%. Elevated Tower R.T. ; 2 nrs, Total capacity 1,500 m? 1,500 m 3,100 rd
3. Distribution Pipe DEP @350 100 m 0 m 1 m
BIP @300 600 m 250 m 8¢ m
e 9250 1,710 m 860 m 2,560 m
PUC $9200 8,700 m 8,020 m 16,726 m
VG @150 23,100 m 18,100 m 41,300 =
P B100 13,800 m 9.640 m 23,440 &
e p78 27,400 m 19,350 m 46,790 m
PC @50 58,800 m 48,060 m 116,869 m
Total length 144.500 m 104,300 m 244,800 m
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past pata for Removal of Qdour by
pual Stage Filtration

Odour (T.0. dEgtee}

Raw_Water Primary Filter Slow Sand Filter

T.O. E;E;éi T.0. F.R. T.0. Operation
m/d m/d _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 Q. 12 days
Note: (1} F.R. 1/ : Average fiiﬁration rate.

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

() T.0. : Threshold odour (degree).
B REG., ABRE TR, SBEEHTAEREMCHRTLIDOLELLND,
ZZCLROKBRRE A ELEL, BXBOPORKAEBET Hicw, HBHEEZ15nH
LB, X OBEOBFEALRICESD, | |
1€y &ﬁbﬂ&@ﬁ%@%%(tw,ﬁ%ﬁfﬁyfkyﬁ;&%gm‘mf&m
EARHSERTHRETRECHD, _ |
B BEOKR LY DROCITL S Lnid, —ERERZEARTL 5 RETHE,
NWSDBOERL . BEF20~200ng/ ¢ TFEH5 0mg/ ¢ b IESE
S, EHBELHTERRLKOL R Chb,

BEEEEA Y : 5 G5mp/ ¢

(= & - 6 mg. L
pe=1 I - 2 mp/ 8

:ﬂm;o,F§7¥e774f»-Vﬁ—?fﬁﬁbt%%ﬁu\QU&Mmﬂg~ﬁ

4470000 —@h s h,

7.4 ELBRESD
i3 Tl e & 3 P FEARO AT B 2 Nintavur—Addalachenai OB
HOREBEB R B TR, NREE— 752 7 4 1RT . -
R © 425000000 ¢ —
2 - G 2750000000 & —

N 4 @ 150000,0000 & —
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Table 8-3 Proposed Water Rate (1986 -~ 1996)
Pomeatic
- - . Ltuel Tiduskry Stardpast
Year Item Deneatice] parestic-? Dovesgtic.d Conmercial Inst on
{c - 10 m¥) {10 ~ 30 md) 130 wd - )
1986 - Quantlity 4,733,388 1,692,640 338,528 2,501,650 1,301,242 784,420 3,902,114
1996 {tm3,/5 years)
Water Rate .91 1.37 L8z 4.55 1.82 4.55 0. 4%
(Rs/m3)
1951 - oumhtlty 10,237,609 3,656,288 731,257 6,267,924 2,555,290 1,515,793 5,844,839
1996 tmd5 years)
Water Rate 0.96 1.44 1.92 4.80 1.92 4.80 G.48
(Rs/im3)
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Table 9-1 Financial Internal Rate of Return

INIERNAL kAR UF RETURN 4.9Y1 X

TEAR  BISEOURE  IRYESIPEN PRESENT  fNUUME EXPEHI TURE BEHEE B PRESER]
FACTOR HORTH Ul st UEPH 1 LGN HUKiH

1905 L.B000 ter, tup 1B, 40 ] i i 1 i
1946 0, 9587 [ 0 14,18 AN, usy 0 -1, 785 - 1,683
ey DLYibA 0 U 14,133 19,00% 0 -1, Uy ~1, 758
19HE D, B461 u 13,4080 20,214 bl B AT ~1,3%
19u? L EYNS 0 0 du, 185 L 2L, ueR 1 1,297 1,070
1990 0,780 [ [T L3 B S 1 1] Y43 -~733
1998 0. 7502 o T L T i w57 194
ey 1715 0 I L NES | 0 3 2u8
17938 b.6016 i 0 25,316 22,905 ] 711 RT3
s 0, ey It b, ER4 Uy, 063 1 L.568 P51
19945 [y Ll 4 ] 31,420 B 9, 0AD 1,276
1iva  d.890% i 0 35, ] T 1,672
1eyd .54628. a 0 AN, e v R 1,59
1998 b.5345 u 0 A5, A 3a,npy i} @0z 1,51y
1yyy 0,51 1 0 49,250 da, 2z 1] LHAR 1,110l
2000 4,487 0 0 a5,268% B3 nu2 i 2,832 1,80
Ap0L D.LANS [ [P T PR P il 2,832 1,316
2002 0 42y I B 395,25% g, uau 1] 2,832 1,254
20MS - 0,n222 1 0 35,234 32,422 9 2,832 1.1v8
) U020 4 U E5, 28 s, ue2 ] 2,832 1,10
2005 0.3844 [ 9 ag,@sh a2,nzn 0 2,832 1,086
2ule U357 0 0 BD,UB 32,u22 [ 2,832 1,038
QRGF 0L 34 0 a0 Fu,R5% Su,yup 0 ibz
3 (LU S I WL [} 9 395,85% 32,422 [ 711
200% 03147 I 0 45,25 3, ha2 v 8y 7
@il 0,30y 0 (U - L B T 13 [ 1%
2001 - 0.20/8 ] U 35,259 32,422 [ 815
2 J.2Mm& U u 45,250 I e ] XL
2004 0L ZELS [ 0 A%,23% 0 32,422 1 1
P T TR t 4 35,254 32,422 [ 2,832 ive
AL 1, ANy 18,125
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wEmpE kb, NWSDBOEME CORBRLEMYA> (5, REFUEDOT LW 4
2 ORI HEERE ( Deputy General Manager )ds 0, BEEHEELMHEL TV 5, Bl
HREFWHDL, LR ZhIFH, LH, BHM oM, TR ICRBAHE Y 22 r KET
LRI R BTV D, BBEEREOT UL 6 2 0HE (Assistant General Manage.r)
HEEBINR TS, _
NWSDB@%%%E%K&%t\NWSDB@%E@&%%%%%%%&T&SODA&
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BBL cix, 7 2B o A EBFHFRE ( Regional Manager YL o CEBREIh VA, HiH
SHA, NWSDBABOREFRS) ., +OMBEIHERE, Fovx s ) OREHE LO
ERMEICRE S C3x 0, BRRESOMRIINWS D BAGIEFRL b, B, NW
SDBOMGEMILTH o, HARUBEOHEN I v P4 F 4+ v 7 BT L o Tl T L
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10.2 Amparai District OKEEE -

Ampavai District ®&#EHF2, Karavahu West OKBEHERE, LCTNWSDB®D

@i Tk, Batticaloa a)%i&ﬂﬂﬁ?j-ﬁ@ﬁ”)%‘féﬂ&?k A, gHlE Z IR0 LT oilibr

10.3

FAOAKEMR YA LTV Abd Tl <, 43 FOAHEBRASLITTH S, Zh i Amparai

U.C., Kalmunai T.C., Karavahu West V.C. & Sammanthurai T.C. (BREITIHF )

Ch b, MO HEKBERE oVv0C, ‘EEE&@@:#HMJ%I‘EH&?J(%;‘E{ o HF T -

Tuh, EHEEBA OB KE T 5 KERBEOAEORA Y KRBT,

S B 3PS o K MRk 0B IR DL

Existence of Water Supply Scheme in Towns

Names of Water Supply O/M Installation Tariff
Towns Scheme ~under  of Meter System
Amparai U.C. Existing NWSDB o200 Assessment Bill-
Kalmunai T.C. - do - - do - No installa- ing for minor por-
_ tion
¥almunai T.C. ~ do =~ - do - No instalia- Assessment
tion
Karavahu West - do - v.C, No installa-~ Assegsment
v.C. _ tion
Sammanthurai Under NWSDB No installa- . -
T.C. construc- tion
tion

Karativau v.C.

Not existing . -

Nintavur V.C. - do - - - -
Akkaraipattu - do ~ - - -
Worth V.C.

Akkaraipattu - do - - - -

Central V.C.

HHEHHOMG L B

Amparai AGHER, 1 95 0E K Gal MMﬂ@kﬁ$Lfbt%@%Wﬁ76%E@%

BhAEWmL-THNTEREN A, T0EBE, BERIBRIERBS ( Territorial Civil Engi-

neering Organization ) OEETIC, 197 1 FLHHMEAR 24 (River Valley

Development Board) ®TFI, £LT197 s FUAMF BBEAKEBOTLBES L

feo HOW, 197 SEDKEA (NWS DB ) OB, NWS D BARREE %

Frey rastote, Kalmunai KB 1 98 14EIKER L, NWSD B L - Tk amn

Frebi-c\v b, NaipuddimunaiK#(li 9 6 8 FEWEFH Eh, Karavahu West V.,C.
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T h, BlHE 14, WL, B2 4, 4701 4, BHR24Th 5,

LA 0Kk R 2 S R A R U B B & 5 I 0 B B
HTHDHLAEVEC, FEXEMARC K 2 RATREBECRLTH b, PRMEY OBBIK -
BT, B, R DA TLABEEE TV, Fokn, AHGROMEEESET

Lb@MRCITRbhcwi CoPRRARTH L,

10,4 WBEBEOMER
10 4.1 #E =
Amparai District Wi % BAGH ORABICHE L, BITMBOKESLETHD,
., @RoOYGE, BESE., BHFaRRLoBBESTLD,
104 2 #MkGEoAN |
SR O B 1, BT B ILL . KA L AT, M0y, EEEN Eom TR
K35k, 2L CEHERMADERICH LHEN RS kv BEBRTHZ L UL,
S ICERMAHROCEEEL, NWSDBOAN « WG & 0 —BH S ICERT 5w,
AR T s Kb D, |
10,4 3 M ooE
BB B RAEC L D, NWS DBAENORAKEEEOEE - B AL
o SR KGR L T s . ko MR o TERTRY o BREAY AR M. MR B O 5 ke LR
B ICER IRV By MM L0 R OB O VR OB B A L\ ) WA S WIS D &
S HEROMBYR TS ba, Mo reHLeLBbhD, LA, AT
ﬁ?ﬂt%y@ﬁi%%ﬂﬂfvﬁ@hmfﬁﬁ’?Bﬁﬁ‘;ﬁ"ﬂif%79 5, Hib, Wigl7o v ORE
BIC e b g 55 0 B B A Tk O AREM TH B S,
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A3 7 I T o TR
Fig. 10--2 OQRGANIZATION CHAEE

EASTERN REGION ~ NATIONAL WATER SUPPLY & DRAINAGE BOARD

lR.M. {(E.R.)

Establishment Accounts

ARM(C) ARM{O&HM)
1/Eng.1I VACANT
1/CC Gr.II 1/Asst.Accountant

1/Typist Clerk ||1/Act.Clerk IX
1/Casual Typist[jl/Act.Clerk III

(English)
1l KKS.
1/0ffice Lab.

Sarmanthurai amparai Batticaloa Polonnaruwa

| J

[L/7.a.11] Work Work Work
suspended suspended suspended
due to due o due to
lack of lack of lack of
funds funds funds
-0 [ -
Amparai Batticaloa Polonnaruwa Kalmunai
Annamalai Kathankudy
Unit 21 Maha Gya
Uhana
I/E.A.IT 1/7.A. 1/8.A.IL 1/T.A.I1
4/Minor 1/T.A.I1 1/T.A.11
. Supervisors| |1/Casual
R.M.~ Regional Manager ]
. . ? 1/T.A.1II Minor
APM ~ Asst. Regional 1/5.K Supervisor
Manager -
E.A.- Engineering
Assistant

T.A.- Technical Assistant
. C.C.~ Chief Clerk
5.X.- Store Keeper
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NWS D B, ENOAHEEDEEMEL S > C 50, Amparai District K\ <
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1. 1Introduction

In response to the reguest of the Government of Sri Lanka for the
technical co-cperation in conducting the feasibility study on the Water
Supply Scheme for Amparai Group of Towns in Sri Lanka, the Government of
Japan has agreed to provide 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.

The Government of Japan will take necessary measures through the
Japan International Cooperation Agency (hereinafter referred to as "JICA"),
the official agency responsible for the implementation of the technical
co-operation programmes of the Covernment 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 the Scope of Study herewith, and in c¢lose co-ovperation with the
National Water Supply & Drainage Board (hereinafter referred to as "NWSDB")

as well as other authorities concerned.

2, Objective of the Study

The objective of the study is to examine and assess the technical
and economical feasibility of the Water Supply Schewme for huparai Group

of Towns as the target year of 2005.

3. Study Area

The study area will cover Amparai Urban Council Area, Kalmunai
Electorate Area including Saindamarudu town, Sammanthurai Town Area,
Akkaraipattu Town Area, Coastal area between Saindamarudu and Akkaraipattu,

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



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 arc as follows:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)

12}
13)
14}
15)
16}
i7)

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 improvemeﬁt of existing facilities

Study of water sources

Study of required facilities and their layout

Study of design criteria v

Study of construction materials, iabour force, ability of 1écal
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 prodramme

Study of Community Participation

5. Undertakings of the Government of Sri Lanka

To facilitate the smooth performance of the study, the Government

of 8ri Lanka will undertake the followings:

1)

To be responsibie'for dealing with claims which may be brought
by third parties against the Japanese Study Team members, and
shall hold them haxmless 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}

i)

12}

of their duties in the implementation of the study, except when
such claims or liabilities arise from the gross negligence or
wilful misconduct of the above mentioned individuals.

To provide_adequate protecticon and the security for the team

To provide the team with the data and information necessary for
the study

To provide the team with topographic maps available

To provide1the team with suitable office space, office equipment
and vehicle with driver necessary for study in Amparai

To conduct laboratory tests for water quality when necessary

To conduct scil testing for the foundations of plénts when
necessary

To conduct ground survey {contour, and longitudinal sections)

in accordance with the specification prepared by the team when

necessary

To make arrangements for accommodation required for field work
when necessary '

To arrange for the quick and smooth customs clearance of the
survey equipment and materials which the team will bring into
the field 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 materials concerned ocut 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 Resources

5) Finance and Accounting.

The number of counterpart personnel and their respective assign-
ment periods should be decided by prior consultation by the team

with the authorities concerned at the commencement of the study.



13}

14)

The necessary cost of counterpart persoﬁnel should be borne

by the Government of Sri Lanka. '

To make the necessary arrangements to obtain the permission of
the authorities concerned for the team to conduct the surveéy 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 co-operation 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 Copies - _

at the end of the field survey

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

20 Copies -~

wWithin three (3) months after receipt of comments on the
Interim Report

NWSDBE will provide JICA with their comments within orne 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

shown in Table A-1.

0

# L B B

Table A~1 Tentative Schedule of Study

=== :

ltem

Year

1982

Month

11

12

Inceprion Report
Field Sﬁrvey
Interm Report
Comment

Home Work

Draft Final Report
comment

Home Work

Final Report

Reference:

A presentation of veport

O comment on report

BW Fleld survey & discussion
[CT1Home work
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