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1983 2,558 1,119 3,677 | 171 3,848
1984 4,146 - 4,146 183 | 4,329

| (24,6997
1985 6,546 3,376 9,922 © 233 | 10,155
1986 10,446 5,490 | 15,936 249 16,185
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(58,578)*

Note: L.C. represents. local currency portioh and F.C. represénts
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( )* Cost in case total land feqﬁired up to 2000 is purchased
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%40, THEUKENE BRE

(Environmental Quality'[Sewerage and Industrial Effluénts) Regulations,' 1979)

Parameter Unit Limits
1 Témperature °c 40.0
2 pH Value - 5.5-9.0
3 BOD at 20°C ng/ % 50.0
4 COD mg/ ¢, 100.0
5 Suspended Solids mg/ % 100.0
6 Mercury ' mg/ ¢ : 0.05
7 Cadmium ‘mg/ 2 0.02
'8 Chromium, Hexavalent mg/ L 0.05
9 Arsenic omgl g 0.10
10 Cyanide mg/ 0 0.10
11 Lead _ mg/ ¢ | 0.5
12 Chromium, Tribalent’ mg/ % 1.0
13 Copper mg/ 0 1.0
14 Maﬁgénese mg/.,Q, i.0
15 Nickel mg/ % o i.¢
16 Tin ' mg/ 2 1.0
17 Zinc ' mg/ 2 1.0
18 Boron mg/ % 4.0
19 Iron {(Fe} . mg/ o 5.0
20 Phenol ' mg/ 9 1.0
21 Fee Chlorine mg/f 2 2.0
22 Sulphide mg/ % 0.5
23 ©0il and Grease mg/ 2 _ 10.0
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Items

Design Value

Scum Chamber

Retention Time
Depth

Facultative Pond

Surface BOD Loading
Depth

Maturation Pond

Retention Time
Depth

Expected Lffluent Quality

BOD
Fecal Coliform

= 320 kg/ha/day
=1.5m-~ 2.0m

less than 50 mg/
less than 100,000 N/100 mg

£ 4 6. TPLYTAR S5V ORI EL

Ltems

Design'value

Scum Chamber

Reténtion Time
Depth

Aerated TLagoon

Surface BOD Loading
Depth '

Maturation Pond

Retention Time
Depth

Expected Effluent Quality
BOD
Fecal Coliform

1,500 kg/ha/day
3.0m~5.0nm

It

I

= 3 days
1.5m - 2,0m

1

less than 50 mg/ 9 o
less than 100,000 N/100 m 2

- 31—
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6.1 B O O

Type éf Labor | Labm.“ Cost(&;z;dgsy)r (8 hours) |
Common Laborer : 17.0
Skilled Laborer 24.0
Welder 27.0
Mason 27.0
Carpenter 270
Mechanic 27.0
Brick Layer - 28.0
Conerete Worker = 28,0
Steel Bender and Fixer . 28.0
Painter | 28.0
Lorry Driver 130.0
Equipmént Operator 35.0
Foreman | 45.0




#6.2., B M B
_ _ 1 Price (M%)

Item | Pesceription | Unit
L.C. F.C. Total
Cement t 188.21 7.97 196.18
Sand m3 6.22 4.78 11,00
Laterite 0" 3.00 0 3.00
Aggregate 9;13 mm " 30,22 4,78 35.00
n 25-38 mm " 26.22 478 31.00
Crusher-run " 20.22 4.78 25.00
Diesel 0il litre 0.46 0 0.46
Light 011 " 0.50 0 0.50
Timber Grade A - m> 206.61 3.139 210.00
" " B " 256.61 3,39 260. 00
H-shape Beam t 104.00 996,00 1{166.00
Sheet Pile " 99.63 934,80 | 1,034.43
v.c. Pipe $225um | m 42.52 0.88 43.40
Y $ 300 L 108.37 1.05 109. 42
Concfete.Pipe $ 375 " " 89.85 0.96 .90.81
i, " $ 450 " " 114.00 1.38 115.38
" " 4 525 " n 129,09 2.31 131.40
" n 6 600 4 146,43 2.88 149.31
" " 4 675 " " 217.49 3.46 ' 220.95
" .on $ 750 " " 1239.76 4,94 244.70
" S $ 900 o | 306.78 6.92 313.70
" " 41,050 " " 393.28 8.65 401.93
" " 41,200 " 2 448,46 11.564 460.00

(Note) L.C.:

Local Currency,

F.C.: Foreign Currency

—75



T % RO

® 6, 3,
Rate (MS)
Ttem Description |[Unit
L.C F.C. Total
Excavation Backhoe m> 0.61 1.00 1.61
" Clamshell g 1.75 5,33 7.08
" Manual " 9.89 0 9.89
So1l Trans- Dump Truck Y 1.47 2.44 3.91
portation 11 t
Backfilling Sand . 22.62 | 13.98 36.60
" Excavated Soil " 5.04 0 5.04
Spreading & _ _
Compaction Bulldozer = " 0.46 0.90 1.36
of Soil ' '
Timber Sheeting £ =2.0m m 5.62 0.05 5.67
" " 2 = 2.5m " 7.55 0.07 7.62
" n £ = 3.0m " 9.49 .08 9,57
" " % .= 3.5 m " 11.41 0.08 11.49
.Steel Shece LSP II " 49,07 £9.85 118.92
Piping Work £ = 3.5 m :
" n " " " 53.29 75.83 129,12
' " L = 4,0m
L n oo L 56.79 80.82 137.61
" " 2 = 4.5 m
" " SP 11 " 59.61. i13.00 172.61
" " 9 =5.0m .
" 4 noow " 69,15 131.07 200,22
n 1" 2 = 6.0 m .
" ' moow " 77.87 147.64 | 225.51
" " £ = 7.0m

—76 -



* 6, 3. (fe)
: Rate (M$)
Item Degeription | Unit
' L.C F.C. Total
Steel Sheet 5P 1T m 86.62 164,22 250.84
Piling Work £=8.0mn :
H " " " " 46.95 183,81 280.76
3} [13 R; = 9-0 m
" " Sp 11T " 175.00 300,00 475.00
1 " 2=15.0m
Attaching & :
Detaching of t 141.63 114,92 256,55
Steel Work
Redemption of H-shape | t/day 1.07 | 10.41 11.48
Steel Materials :
n " 1.5P " 0.20 1.85 2.05
11} 11
" " SP - " 0,09 0.86 0.95
Tt n B
‘Maintenance - H-shape t 8.28 80.67 88.95
Cost for Steel
oo LSP-TT " 5.08 | 49.54 54,62
1 13} -1
" SP-1II " 7.88 76.73 84.61
1"t 11 " .
" SP-I111 " 7.49 72.88 80.37
n L]] 1r
Steel Bars % 13 mm and below " | 1,716.44 | 19.37 |1,735.81
oo $ 16 mm and above " | 1,633.79 | 19.37 |1,653.16
Concrete 1 1% : 3 m> 227.97 15.54 243,51
" 1 :2 :+ 4 " S 217.57 15.54 233,11
" 1+ 3 :6 " 203.27 15.54 218.81
Timber Forming m? 14,23 0.05 14.28




% 6. 3, ($1e¥)

Item Description Unit Rate (M$)
Bedding Sand m> 36.60
" Crusher-run " 81.54
Restoring Asﬁhalt Paving m? 48.12
Masonry . Granite 30 cm " 38.08
Pile Driving | 18"x18", 30 m No 224,58
Dewatering 5.5 kW,$100 mm day 58.54

(Note) L.C.: Local Currency
F.C.: Foreign Currency
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x 6.4,

BRI
(Unit: MS$/m at 1981

price level)

Diameter Depth to Invért {m)
() 2.0 3.0 4.0 5.0 6.0 7.0 8.0
225 150 166 797 1,111 1,413 1,701 1,976
300 268 286 902 1,250 1,577 1,885 2,176
375 236 242 - 828 1,149 1,466 1,779 2,088
450 273 281 876 1,214 1,546 - 1,874 2,197
525 316 326 926 1,282 1,631 1,975 2,312
600 365 378 .979 1,354 1,?21 2,081 2,433
675 422 438 1,036 1,430 1,815 2,192 2,560
750 488 508 1,095 1,510 1,915 2,310 2,694
900 653 683 1,225 1;685 2,131 2,564 2,984
1,050 874 918 1,370 1,880 2,372 2,847 3,304
1;200 1,169 1,235 1,532 2,097 2,640 3,160 | 3,659
# 6.5,  HRERE
(Unit: M$1,000 at 1981 price level)
Govefnment Contfibution . |
‘ Private
Init . Local Foreign Sub— contri- Total
Currency Currency total bution
Trunk 3,495 3,495 6,990 - 6,990
Branch and Léteral'Seweré
Unit-l 1,165 291 1,456 106 | 1,560
Unit-2 1,366 341 1,707 | 615 2,322
Unit-3 1,343 336 1,679 520 2,199
Unit-4 2,543 636 3;179 461 3,640
Unit-5 706 176 882 1,374 2,256
Total 10,618 5,275 15,893 3,074 | 18,967
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# 6.6, HURVIVAURYTHERE

(Unit: MS$1,000 at 1981 price level)

Local Currency Foreign Currency Total

Civil Work 214 85 299
Architectural Work 216 24 240
Mechanical Work 51 352 403

(inclusive of equipment)

Electrical Work 47 330 377
(inclusive of equipment) '

Total 528 791 1,319
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%6, 7. v/ NRALESRDN

(Unit: M$1,000 at 1981 price level)

Local Currency | Foreign Currency | Total
Pumping Station 1,048 1,617 © 2,665
Civil Work 621 251 872
Architectural Work 240 0 240
"Mechanical Work 65 447 - 512
{inclusive of equipment) :
" Electrical Work 122 919 1,041
(inclusive of equipment)
Inlet Work 163 443 603
Civil Work 163 443 603
Facultative Pond and 2,894 1,322 4,219
Maturation Pond
Civil Work 2,894 1,322 4,219
Distribution Tank 200 47 247
Civil Work 200 47 247
Office 312 0 312
Architectural Work 312 0 312
Miscellaneous 602 138 740
Civil Work 602 138 740
Retaining Wall 2,363 921 3,284
Civil Work 2,363 921 3,284
Total 7,582 4,488 12,070
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# 6.8, HNEEY

(Unit: M$1,000/yvear)

1989 1990 1991 1992 1993 1994 1995

Sewer 24 24 24 24 24 24 24
Pumping Station 64 . 67 67 85 85 91 91
Wastevater 128 132 143 143 147 147 152

~ Treatment Plant

Total 216 223 234 252 256 262 267
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