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Appendix 8.5.4 Trunk Main Profits
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Appendix 8.5.6 Capacity Calculation of Facilities {Stabilization Pond)

Nase Tongi [ Noith Dhaka Nm-lhrl)haka REMARKS
— East West i -
L. Design Criteria B
)Population
Population . pCEsons 304,000 1,045,000 1,632,000
2)Flow
Daily Average m3/day 30,400 104,500 163,200
Daily Maximum ml/day 38,000 130,625 204,000
Hourly Maximum(Dry) m3/day 48,640 167,200 261,120
Hourly Maximum{Rain) m3/day
3)Water Quality
Influent
BODS mg/ 200 200 200
ss mg/ 200 200 200
Effluent
BODS mg/l 40 40| 49
SS g/l 100 100 100
Removal Rate
BODS % 80 80 80
S8 % 50 50 50
4)Load (Influcnt)
BODS Load kg-BODS/day 8 26 41
S8 Load kg-SS/day 8 26 4
2.0utline of Major Facilities
1)Giit Chamber
Type Rectangular ditto ditto
Surface load m3/m?2/day 1,300 1,800 1,800
Req'd Surface Area m2 27 93 145
Flow rate m/s 0.30 0.30 0.30
Depth m 0.60 0.60 0.60
Req'd Leagth m 8.63 8.65 B.o4
Width m 3.13 18.75 16.79
Dimension L= m 7.0 12.0 ‘14.5
W= m 1.0 - 20 2.5
D= m 086 X 0.6
Number unils 4 4 4
(check)
Surface load m3/m2/day 1,737 1,742 L8
Flow rate mfs 0.23 .40 0.50
Retention Time s 298 298 28.8
2)Primary Sedimeation Tank
Type
surface Load m3/m2/day 50 50 50
BOD Removal % 40 40 40
55 Removal % 67 60 60
Req,d Surface Area m?2 760G 2,613 4,080
Sedimented Sludpe
Volume 228 784 1,224
Depth m 3.5 35 35
Dimension
Diameter m 16.0 21.0 26.01
Depth m 35 35 3.3
Number units 4 3 8
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Nante Tongl Noith Dhaka | North Dhalay i REMARKS
. e Fast West e
B I — B s S B Y e
Surface Arca n2 504 2,769 4,245
Surface Load 47 47 48
Capacity m3 2,814 9,692 14,858
Retention Time hours 18 1.8 1.7
ROD-Effluent mg/l 120 120 120
3)Faculiative Pond
Type IEmbanket RectngEmbanket Recing  ditio
clang. Pond ctang. Pond
Influent BODS foad ke-BODS/day 3,648 12,540 19,584
BOD Area Load kg-BODS/ha/day 250 250 250]60.3*1.0993*T
where Temperatuse C 18 18 18{from 1995 data
Saliy Rate 133 1.33 1.33]1/4stanby: 4/3=1.33
Req'd Surface Arca ha 14.59 50.16 78.34
Depth m 1.5 ) L5
Dimension
I {surface)= m 200 330 400
(bottom) = 9 321 391
W(surface)= m 100 200 260
{bottom} = 91 191 251
D = m L5 1.5 15
Numbers unit 8 8 8
(check)
Capacity m3 224,102 763,693 1,212,676
Surface Arca ha 14.94 50.M 80.85
Retention Days days 59 58 5.9
Area Load against
Influent BODS Load kg-BODS/halday 228 2315 235
Valume of Sludge m3/Sycars 22,800 78,375 122,400 {nced check
Dumping Siudge Volume m3/Syears 3,420 11,756 18,360 |at t5%moisture
Depth of Sedimented
Studge m 0.15 0.15 0.15
4)Disinfection Pond
Type
Retention time mia 15 15 15
Req'd Volume m3 317 1,089 1,760
Dimension L= m 16 - 28 a0
W= m 5 11 15
D= m 2 2 2
Numbers units 2 2 2
{check)
" volume 320 1,100 1,800
Retention time 15 15 16
5)Sludge Lagoon
Type Embanket Reclng Embanket Reclng - ditto
ctang. Pond clang. Pond _
Design SS Area Load kg/m2fyear 70 70 70
Inftucnt S Volume kg/day 3,648 12,540 19,584 |from Primary
Req'd Surface Arca m2 19,022 65,387 102,117 {ihickaer
Digestion Period months/year ) 6 6
Deying Period months/year 6 6 6
Depth D= m 1 1 |
Aqu'd Arca m2 19,022 65,387 102,117
Pimension
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| North Ihaka |

- Nante " Rast West REE’,ARKS )
I{suiface)= Mmoo 100 180 0 T
(bottom) = 94 174 264
W{surface)= n 50 100 100
(boltom) = 50 94 94
D = m 1 | 1
Numbers unit 8 8 8
{drying,inclivde) unif 4 4 4
(check)
Surface Arca m2 19,397 68,686 103,601
Capacity m3 19,397 65,686 103,601
Relention days days 106 110 106
3.Power Consumption o
excluding:
-office
Jighting
4.Area Requirement
Grit Chamber m2 28 96 145
Primary Thickning m?2 804 2,769 4,245
Facultative Pomd m?2 149,400 509,100 808,500
Disinfection pond m2 80 275 450
Sludge Lagoon m2 19,397 68,686 103,601
Tolal m2 169,709 580,926 916,941
Approx.(sce fig ***} ha 17 58 92
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Appendix 9.3.1 Concept of Construction Cost Estimate

i

Sanitary Sewer

+

Type of pipe foundalion are three (3} namely, Sand, Gravel and Concrete,

Thickness of sand and grave] foundation shall be bigger than 1/4 of outer pipe diameter.

Preferably, the dimension of concrete foundation shall be designed by soil pressure analysis,

the estimation was carricd out by 180° concrete foundation.

Pipc supporting degree of sand foundation was standardised to 180°,

Pipe materials are Concrete, PVC and Steel.

Temporary work for pipe installation shall be as follows:

*+ Ifthe pipe coverage depth is below 3m, the work will be done by open-cut method.

* Il the pipe coverage depth is above 3m, the work will be done by stecl sheet pite (Type-
111} trench method.

Pavement thickness was assumed as 30 cm.

Affected range of the pavement shall be 30 cm, the assumed pavement thickness.

Machinery excavation shall be as follows:

*  [fthe excavation depth is below 6m, the work will be done by back hoe (buckel capacily
is 0.6 m’).

* If the excavation depth is above 6m, the work will be done by clamshell.

Machinery backfitling shall be as follows:

*  Machinery backfilling 1 : back hoe filling + manual compaction.

*  Machinery backfilling 2 : back hoe filling + machine compaciion.

Maximum pipe coverage depth is set to 8 m, considering the critical depth of steel sheet pife

methad is 10 m. Furthes, concrete foundation will be adopted to the pipe whose coverage

depth exceeds 3 m, since sand foundation will not be durable al that depth.

Steel sheet pile length is set by every 1 m. The embedment depth of sheet pile must be more
than 3 m or more than 1.8 times of the excavation depth, considering high groundwater table.
Support shall be installed according to the excavation depth as follows:

* If the excavation depth is below 6 m, the step of support will be two(2).
*  H the excavation depth is 6 m to 8 m, the step of support will be three(3).
* I the excavation depth is above 8 m, the step of support will be four(4).

Support material will be H-steel, 300 x 300 x 10 x 15.



[~

Pomping Station

The coverage depth of inlet pipe is set by 7 m.
Diameter of inlet pipe is 1,000mm.

- Excavation depth of the station is 10 m.

The structure of the station will be onc (1) story on ground and three (3) stories underground.

1

The step of the support will be four (4).

The plan of the pumping station is also attached.

Quantily calculation formula

(1) Concrete
(WX04X2)+((L.-0.4X2)X0.4X2)} X10+(WX L X1.0)+ (WXL X04X3)+(W
X04X10) == WX (22XL+12) +8XL—64

(2) Form
(WHEIX2X100 1+ [(W—04X2 1 (L—04X2)X2} X(10.0-1.0-03X)+ {(W
—0AX2YX(I04%X2)) X3 = 338X W33 8XL+IXWXL—24.0

{3) Sopport

(WHLYX2X0.15X4 = 12X(W+L)

Sewage Treatment Plant

Design sewage flow will be 20,000, 50,000, 100,000 m3.fday.
Design ground level wilt be +11.0 and +9.0. First, banking and compaction wilt be done

up to this level, then the excavalion, construction, backfilling will be carried oul.

- Quanltily calculation formula
(1) Design sewage flow : 20,000 m*/day
1} Machinery excavation
a. Grid Chamber
(10m+ ImX 2) X @m+ 1mX 2)X (1.5m +1.5m) =360 m’
b. Primary Sedimentation Tank ‘
AR 22MX5.5m X 2=4,184 m*
¢. Facullative Lagoon
A1=(220m +3m)X (120m + 3m}=27,429 m’
A2=211m X 111m=23,421 m’

9-2
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d,

V =2 13X 2.0X(A1-FA2H(ATX A X4
=1/3X2.0X (27,429} 23,421 +(27,420X23,421)'?) X 4
=203,189 m*

Studge Lagoon

AL=(120m + 3mM) X (95m +3m)=12,054 m*
A2=114m X 89mM=10,146 m’

V =13X1.5X(A1HA2-HAT X A2)yX 4

=1/3X 15X (12,054 + 10,146+ (12,054 X 11,146)*) X 4
=67,582 m®

Disinfection Pond

{@asm+2m)y+(ImX2)} X {@m+2my+(1mxX2)} X4m=1,248 m*

2} Manual subgrading

a,

Grid Chamber

10m X 8m=380 m*

Primary Sedimentation Tank
T/ 4X200m X 2=628 m?
Facultative Lagoon

211m X 111m X 4=93,684 m®
Studge Lagoon

114mM X 89m X4=40,584 m’
Disinfection Pond

37M X6m=222m’

3) Banking slope trimming

a.

Faculiative Lagoon

H@23m+211m) X 12X 2.0°m+6.6°'m)"? X2} +{123m+111m)X /2%
(2.0°m+ 6.0°m)"”X2})%X4

=16,899 m’

Sludge Lagoon

({(123m+114m)X 172X (1.5m +4.57m)" X2} +{(98m+89Im) X 1/2X (1.5
m+ 4.5’m)"? X2} X4

=8 045 nm°

9-3



4) Gravel foundation

a.

Grid Chamber
g0m*X0.2m=-16 o’
Primary Sedimentation ‘Tank
628M%X0.2m+=126 m’
Disinfection Pond

222m%X0.2Mm==45 m?

5) Plain concrete

a.

Grid Chamber

8OmM’X0.1m==_8 m’

Primary Sedimentation Tank

628mM° X 0.1m =63 m’

Facultative Pond

(93,684m’ +16,899m%) X 0.2m=22,117 m*
Studge Lagoon

(40,5847 + 8,0451%) X 0.2m 9,726 m*
Disinfection Pond

222m*X0.1m=22m"

6) Reinforced concrete

a.

Grid Chamber

(omX8mX 1.0m)+(10m+3m)X2X .5mX04m=102 m*

Primary Scdimentation Tank

{7/4X20Pm X im-+H( /4 X207 — /4 X19.57m)X4,5m} X2

=768 m’

Disinfection Pond

{35m+A05m X)X EAMA-0.5mX )X 1m}-+H{G5m+0.5mX2+4m-+0.5m

X2)X2X3mX0.5m
=303 m*

7) Backfilling

a.

Grid Chamber
360m’—{(10m X8m X 1.5mX2)=120 m’

9-4
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b.  Primary Scdimentation Tank

4,184’ - (1 /4 X20MmM X 5.5m X 2)==728 m*

Disinfeciion Pond

[#}

1,248m’ - (36m X 6m X 4m)==384 n’

(2) Design sewage flow : 50,000 m*/day
1) Machinery excavation
a. Grid Chamber
(12m+ 1mX2) X (Bm+1mX2) X (1.5m+ 1.5m)==420 m’
b. Primary Sedimentation Tank
X 34MM X 5.5m X2=9987 m®
c. Tacultative Lagoon
A1=(350m +3m)X (180m +3m)==64,599 m
A2=341mX171m=58,311 m’
V =1/3X20X(A1+ A2+ (A1 X A2)'?) X4
=1/3%X2.0%X(64,599+ 58,311 + (644,599 X 58,311)"*) X 4
=491,425 m’
d. Sludge Lagoon
A1=(180m-+3m)X(95m +3m)=17,934 m?
A2=174m X 89m =15 486 m*
V =1B3X 15X A1+ A2H(AL X AP X4
13X 1.5X(17,934+ 15,486+ (17,934 X 15,486) %) X 4
100,170 m®
e. Disinfection Pond

{@sm+2m)+(imX2)} X {(om+2m)+(1mX2)} Xam=2,184 m*

2) Manual subgrading

a. Grid Chamber
2mMmX8m=96 m*

b. Primary Sedimentation Tank
7j4X32°m X 2=1,608 m

¢. Facultative Pond
3411 X 171m X 4=233,244 m?

d. Shudge Lagoon



17410 X 80m X 4::61,944 m?

¢. Disinfection Pond
37M X 12 ==444 B
3) Baaking slope trimming
a. TFacultative Pond
[{(353m+341m)X1/2X (2.0'm+6.0°'m)* X2} +{(183m-+171m)X 12X
(2.0°m+ 6.0°m)"*X2}]X4
=26,513 m’
b. Sludge Lagoon
[{(183m 4+ 174m) X 1/2X (1.5°m +4.5°m)*? X 2} + ((98m +&Im)X 1/2X(1.5°
m+ 4.52m)"?X2}1X4
=10,322 m’
4) Gravel Foundation
a.  Grid Chamber
96m’X0.2m=19 m’*
b. Primary Sedimentation Tank @
1,608m* X 0.2m =322 m’
c. Disinfection Pond
444X 0.2m =89 m’
5) Pilain concrete
a. Grid Chamber
96m?X0.1Mm=10m’
b. Primary Sedimentation Tank
1,608m?X0.1m=161 m’
c. Facultative Pond
(233,244m%+26,513m%) X 02m=5195t m’
d. Sludge Lagoon
(61,9442 +10,322m?%) X 0.2m=14,453 m’
¢. Disinfection Pond
444m X 4m X 0.1m=44 m* @
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0) Reinforced concrete

a. Grid Chamber
(12m X 8&m X 1.0m)4-(10m -+8myX 2 X 1.5m X 0.4m =102 mw’

b. Primary Sedimentation Tank
{7aX322m X im (R A4X322m - 1/4X31.5m) X 4.5m} X2-=1,833 m*

¢. Disinfection Pomd
{Bsm+osmX2yXaom-+osmX2)yX1m} -+ {3sm-+0smxX2+4m+105
mxX2)X2X3mx0.5m
=519 m’

7) Backfitling
a. Grid Chamber
420m*—(12mX8m X 1.5mxX2)=132 m’
b. Primary Scdimentation Tank
9,987 —({ /4 X 322M X 5.5m X 2)=1,140 m’
¢. Disinfection Pond

2,1841m° — (36m X 12m X 4m)=456 m’

(3) design sewage flow : 100,000 m’/day
1) Machinery excavalion

a. Grid Chamber
(12m+ 1m X 2)X 8m+ imX 2) X (1.5m + 1.5m)==420m’

b. Primary Sedimentation Tank
T/ 4X34 Mm% 5.5m X4—=19,974m°

¢. Facultative Lagoon
A1=(350m +3m) X (180m +3m)==64,599m°
A2=341mX171m=58311m’
V =1/3X20X(A1+A2+(A1XA2) X8
=1,/3X2.0X(64,599 158,311 +(64,599X58,311)'"%) X 8
=982,851m°

d. Sludge Lagoon
Al=(180m +3m) X (95m +31m)==17,934m’
A2=174m X 89mM =15,486m’
V =1/3X 15X (AL +A2+(A1XA2)')X8
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=1/3X 15X (17,9341 15,486 (17,934 X 15,486)' ) X 8

==200,340m’ _

Disinfection Pond O
{@sm+2my+H(mXx2)} X {om-+2m)+HImX2)} X4m=3,744m°

2} Manual subgrading

a,

b,

3) Banking slope trimming

a.

Grid Chamber

12m X 8m=961m?

Primary Sedimentation Tank
T/ 4X322m X4=3,217m°
Facultative Pond

341m X 171m X 8==466,4881m°

Sludge Lagoon

174m X 89m X §=123,888m’

Distnfection Pond

37mX22—=814m?

Facultative Pond

({(353m+341m)X 1,72X 20°m-+6.0'm)""? X2} +{(183m-1-171m)X 1./2
X@0Un+ 6.0°m) X 2}1%X8

=53,025m’

Studge Lagoon

({(183m+174m)X 12X (1.5°m+ 4.5 m)2X 2} +{(98m-+89m)X 1,2 X
(1.57m+ 4.5 M) X 2}1X8

=:20,643m°

4) Gravel Foundation

a.

Grid Chamber

96m*X0.2m=19m?

Primary Sedimentation Tank

3,217m*X0.2m=643m?

Disinfection Pond @
814m’X0.2m=163m’



5} Plain concrete
) a.  Grid Chamber
96m* X 0.1m==10m*
b. Primary Sedimentation Tank
3,217m% X ¢ 1m==322m’
¢. Facultative Pond
(466,488m° +53,0251n%) X 0.2m==103,903m>
b. Sludge Lagoon
(123,888m°+20,643m%) X 0.2in==28,906m"*
e. Disinfection Pond

8$14m2X0.1m=81m’

6) Reinforced concrete

a. Grid Chamber
(12mX8m X 1.om)+(10m+8m)X2X 1,5m X 0.4m=102m°

b. Primary Sedinentation Tank

{7./4X32°mX1m+ (5t /4X32°m - 71,74 X31.57m) X 4.5m} X4=3 6661’
c. Disinfection Pomd

{B5mF05mX2)X(20m+0.5mX2)X 1m} + {(35m +0.5m X 2+20m - 0.5

mX2)X2X3mX0.5m

=927m’

7) Backfilling
a. Grid Chamber
420m*—(12mX8m X 1.5mX2)=132m>
b. Primary Sedimentation Tank
19,974 — (71 /4 X 32°’m X 5.5m X 4)=2,281m°
¢. Disinfection Pond

3,744m°— (36m X 22m X 4m)=576m’
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d, Unit I'acilities Construction Cost of Wastewater

4.1 Wastewater Collection Facitities

{1} Concrete Pipe Laying {including materials + installation)

Diameter Pipe Materials Unit Cost

150 mm RCC Pipe 640 TAKA/m
200 mm  ditto 780 TAKA/m
250 mm  ditto 920 TAKA/m
300 nun  ditlo 1,240 TAKA/m
350 mm  ditto 1,520 TAKA/m
400 mm  ditto 1,790 TAKA/m
450 mm dilto 2,070 TA¥KA/m
500 mm  ditto 3,290 TAKA/m
G600 mm  ditto 4,040 TAKA/m
700 mm dillo 4,840 TAKA/m
800 mm ditto 5,740 TAKA/m
900 mm  ditto 6,730 TAKA/m
1000 mm ditto 8,980 TAKA/m L
1100 mm  dilto 11,070 TAKA/m
1200 mm ditto 13,010 TAKA/m
1300 mm ditto 15,360 TAKA/m
1400 mm  ditto 17,700 TAKA/m
1500 mm ditto 20,050 TAXKA/m
1600 mm ditlo 22,870 TAKA/m
1700 mm  ditto 25,560 TAKA/m
1800 rmm ditto 28,600 TAKA/m
1900 mm  ditto 31,800 TAKA/m
2000 mm  ditto 35,180 TAKA/m
2100 mm  diito 38,740 TAKA/m
2200 mm ditto 42470 TAKA/m
2400 wm  dillo 46,930 TAKA/m
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(2) Earth Works

42

Excavation  {Backhoe 0.7m’) 90
Excavation (Cramshell) 160
Excavation {Manpower) 100
Backfilling (Backhog, Original Soit) 150
Backfilling (Cramshell, Criginal Soil) 220
Disposal 10km 230
Sheet Pile including driving and removat cost
Pavement Asphalt (Sub base course 300mm, Asphalt 1,520
carpetting 38mm, Seal coat 12mm)
(3) Manholc (including materials + installation)
H= 2.0m 1,500 X 1,500 X 200 62,200
1= 3.0m 1,500X1,500 X200 88,100
= 4.0m 1,500 1,500X 260 114,100
H= 5.0m 1,500X1,500X 250 164,000
H= 6.0m 1,500X1,500X 250 194,300
H= 7.0m 1,500 1,500 X 300 259,000
H= 8.0m 1,500X1,500X 300 293,900
= 9.0m 1,500X 1,500X 300 328,900
Sewage Treatment Plant
Excavation {Bulidozer) 110
Backfilting {Bulldozer) 40
Banking {Bulldozer + Soil} 620
Slope Protection (Manpower) 50
Plain Concrete 180kg/em’ (including form-board) 7,260

Reinforced Concrete(A) 210kg/em” (including reinforcing bar 11,500

(for Base)

and form-board)

Reinforced Concrete(B)  210kg/cm’ (including reinforcing bar 20,700

(for bcam and column) and form-board)
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TAKA/M’
TAKA/M®
TAKA/m’
TAKA/m
TAKA/m®
TAKA/m®
TAKA/m sheet
TAKA/m®

TAKA/pc
TAKA/pc
TAKA/pc
TAKA/pc
TAKA/pc
TAKA/pe
TAKA/pc
TAKA/pc

TAKA/M’
TAKA/mM?
TAKA/M’
TAKA/M?
TAKA/m’
TAKA/m’

TAKA/M®



4.3

4.4

Note:

Road

do
Architecture
Fence

Waler Supply
Flectric Power

Telephone

Civil Malerials

Sand

Gravel
Crushed Stene
Cement

Reinforcing Bar

Lahor Cost

Forman

Operator

Rigper

Skitled Worker
Unskilled Worker

- Carpenler

Welder

Mason

Pavement (Asphalt) Surface S0min
Gravel t=300mm

Adninistration Office

including materials + installation

Administration Office

Administration Office

Shylet Sand
for concreat

Nominated Dia 40mm

Grade 40

1) These unit costs are not included the tax and the overhead.
2) Exchange rate: 1Yen = 0.3786 Taka
3) Exchange rate: US$ 1.00= 43,732 Taka
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1,020
500
37,500
610

860
2,000
2,600
7,700

34,300

260
260
210
130
100
210
210
210

TAKAMY
TAKA/m?
TAKA/M?
TAKA/mM
TAKA
TAKA
TAKA

TAKA/mM’
TAKA/mM’
TAKA/W’
TAKA/on
TAKA/ton

TAKA/day
TAKA/day
TAKA/day
TAKA/day
TAKA/day
TAKA/day
TAKA/day
TAKA/day
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Tahte 9.3.3.2

Civil Construction Cost Estimation of Pumping Station (Z0,000IH"May)

20

Pump Station 20,000m3; W= 8 1=

[ i Unit | Quantity [[Unit PricefSub Total

Sheet Pite Installation Lraf 160 4,925 788,000
Sheet Pite Withdrawal Lraf 160 3,193 510,880
Steel Support Enstallatopr t 22.400 5,229 117,130
Excavation{Backhoc-1} m3 506.0 90 45,540
Excavation{Cramshcil) m3 1948.1 S0 175,329
Excavation{Backhoe-2) m3 759 S0 6,831
Manual Subgrading m2 253 50 12,650
Reinforced Concrcte m3 602l 20,700 12,461,400
Archilecture m2 160} 37,500 6,000,000

Tetal = TK20,117,760

Table 9.3.3.3  Civil Construction Cost Estimation of Pumping Sfation (50,000:11“lday)

23

Pump Station 50,000m3; W= 10 l=

Il Unit | Quantity ||Unit PriccfSub Total
Sheet Pile Installation Lrafl 185 4,925 911,125
Sheet Pile Withdrawal Lraf 1851 3,193 590,705
Staal Support Installation t 26.400 5,229 138,046
Excavation{Backhoc-1) m3 676.0 o0 60,840
Excavation{Cramshell) m3 2602.6 S0 234,234
Excavation(Backhoe-2) m3 101.4 o0 9,126
Manual Subgrading m2 338 50 16,560
Reinforced Concrete m3 804 20,700 16,642,800
Architeciure m2 230|) 37.500 8,625,000

Total = TK27,228,776

Table 9.3.3.4  Civil Construction Cost Estimation of Pumping Station (100,000m’/day)

23

fump Station 100,000m: W= 12 L=

I Unit | Quantity Unit Pricc|Sub Total
Sheet Pile Instaailation Lrafl 195 4,925 950,375
Shceet Pile Withdrawal Lrafl 1954 3,193 622,635
Steel Support Installation 1 280001 5,229 146,412
Excavation(Backhoe-1) m3 780.0 %0 70,200
Excavation{Cramshell) m3 3003.0 90 270,270
Excavation(Backhoe-2) m3 117.0 90 10,530
Manual Subgrading m2 390 50 19,500
Reinforced Concrete m3 029 20,700 19,230,300
Architecture m2 276 37,500 10,350,000 |t
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Table 9.3.3.5

Caleulation for Unit Price of Civil Construction

Steel Sheet Pile Jackinging (Hydrawlic Sheet Piler) L =45m )

ftems " |Specification] Unit | Quantity [Unit Cost] Cost | Remarks

Foreman ; person|f 091 260 236

Scaffolder person 1.82 210 382

Skilled Labor person 0.91 148 134

Sheet Piler Operation 100-130 ¢ day 091F 43,179 39,292

Generator Operation T5kVA day 0.91 4,310 3,922

Truck Crane Operation 25ton hr 0.91 5,812 5,288

Total 49,254

Per | sheet | 4,925

Steel Sheet Pile Withdrawing (Hydraulic Sheet Piler) L. =4.5m

Items Specification] Unit | Quantity | Unit Cost] Cost | Remarks ]l

Foreman person 0.59 260 i53 it

Scaffolder person 1.i8 210 247

Skilted Labor person 0.59 148 87

Sheet Piler Operation 100-130ton ¥ day 0.59| 43,179 25,475

Gengrator Operation T5KVA day 0.59 4,310 2,543

Truck Crane Operation 25ton hr 0.59 5,812 3,428

Total 31,933 f

Per 1 sheet 3,193

Hydraulic Sheet Piler Operation Cost _

ltems Specification} Unit | Quantity | Unit Cost] Cost [ Remarks ||

(Ownership Cost day 1.62] 70,400 114,048 |

Miscellaneous Cost Unit 0 |
Total 114,048 i

Strut and Wale Installation Cost

Ttems Specification] Uait | Quantity [Unit Cost] Cost | Remarks

Foreman person 1.6 260 416

Scaffolder person 32 210 672

Welder person 1.6 210 336

Unskilled Labor person 32 130 416

Truck Crane Rental Fee 15-16ton day 1.6] 15,144 | 24,230

Welding Machinre Operation (J250A day 1.6 6,058 9,692

Miscellaneous Cost unit 129 |7% of labor

Total per 10 ton 35,801

Per | ton 3,589

Suppert Installation Cost

Steut and Wale Withdrawa! Cost

[ftems’ Specification] Unit | Quantity [Unit Cost] Cost [ Remarks |

Foreman person 1.0 260 260

Scaffolder person 2.0 210 420

Welder person 1.0 210 210

Unskilted Labor person 2.0 130 260

Truck Crane Rental Fee 15-16ton day 1.0 15,144 15,144

Miscellaneous Cost unit 115 |10% of 1abor

Total per 10 ton 16,409

Per 1 ton 1,640
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Table 9.3.3.6  Calculation Sheet for Number of Sheet pile

Length of Sheet Pile L = 4.5
Installation Time per Sheet Pile Nmax = 15 (?)
Installation No. per Day N = 1t -
L=2m [20dL=4m] Andl. S 8m} 6m<L 2 9m [ImdL =12 2md L = 16 Bmél = 200
Nmax<i0 50 42 32 25 19 16 13l
10<Nmax<2 46 38 29 22 17 13 11}
R0<Nmax<3] 43 35 26 19 15 12 “
i.ength of Sheet Pile L = 4.5
Withdrawal Time per Sheet Pile Nmax = 15
Withdrawal No. per Day N = 17
f L=2a |20dLS4n] 4n<LS Ta|7ndl. S o Ind<L = 154 5m<L < 20m
||No. of Pile 65 55 40 28| 21 L7
®
&
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Table 9.3.3.7 Equipment Cost & Power Consumption Estimation of Pumping Station (20,00011131'(!3)')

20,000/25,600/33,0600m° Day

Daily Average/Daily Maximum/ Ilourlyq' Maximum

Designation Specification Unit Cost| Ne,
Mechanical Eq“ipl“ent (YEN’OO;.]
Gate Hand Operated Cast fron Type (13300mm Y3696 | 7 ¥25,872
. Vettical Centifugial Mixed $ 350mm X
P - 3
Lifting Pump Flow Pump 11 St X ¥5,623 | 3(1) Y16,86Y9
Delivery Valve Motor Operated Vaterfly Valve | ¢ 350mmX0.75kw| Y1341 | 23 ¥4,023
Suction Valve Hand Operated Vaterfly Valve @ 350mm Y824 | 3 ‘12,4?21|
Check Valve Swing Check Valve ¢ 350mm Y6861 3 ¥2,058
2m X
Screen Hand Raked Bar Screen W1.2m Y2000 3 Y6,000
Open20mm X
Instalation Work Complete Set 1 YI5,711 |
Electrical Equipment (YEN'000
l-"owcrﬂDxrst_nbuhon Complete Sct | Y23,000
Facility
Operating Facility Complete Set 1 Y14,000 “
Monitoring &
Instrumentation Facility Compiete Set : ¥31,500
Standby Power Plant Complete Sct 1 ¥53,300
Installation Work Complete Sct 1 ¥58,630 II
Fransportation Cost Complete Sct | ¥31,124
Grand Tetal Y310,217
Electrical Load (kW)
Lifting Pump Motor | Wound Rotor Induction Motor 55kW 2 110.0kW
Dclivery Valve Motor Opcrated Vaterfly Valve 0.75kw 2 1.5kW
Lighting Facilitics Complete Sct 9.0kW 1 9.0kW
Total 120.5kW
Annual Power Consumption 623,968kW
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Table 9.3.3.8 Equipment Cost & Power Consumption Estimation of Pumping Station (50,000m>/day)

wﬁ;;ily :\{'erag;maily M axiﬂunu]llouriy Maximum
o - _50,000/63,000/82,000m°/ Day B
3 Designation Specification Unit  Cost| No. Total
| Mechanical Equipment (YEN'000)
Gate Hand Operated Cast Tron Type L 11500mm Y5,089 | 7 ¥35,623
B . B Veatical Centifugial Mixed ¢ 500mm X .
Lifting P Y21,750 | 4(1 ¥87,000
e Tume Flow Pump 19, 1 fmin X 1 7mid M
LIfting Pump Motor | Wound Rotor Induction Motor o0kw YO, 130 | 4(1) Y36,520
Delivery Valve Motor Operated Vaterfly Valve| @ 500mm > 1.5kw | Y2576 | 4 Y10,304
Suction Valve Hand Operated Vaterfly Valve ¢ 500mm ¥Y1,702 | 4 ¥6,808
Cheek Valve Swing Check Vahe  500mm Y1668 | 4 Y6,672
Screen Hand Raked Bar Screen W2.5mx ¥3,0001 3 Y9,000
Open20mm X
Instalation Work Complete Sct 1 Y95,964
Etectrical Equipment (YEN'000)
Power Distribution Complete Sct 52,600
Facility 1
Operating Facitity Complete Sct i Y14,000
Monitoring & Complete Sct ¥31,000
Instrumentation Facility I
Standby Power Plant Complete Sct i ¥81,400
Installalion Work Complete Sct | ¥89,540
Transportation Cost Complete Sct i Y74,365 i
Grand Total Y700,646
Electrical Load kW)
Lltting Pump Motor | Wound Rotor Induction Motor G0kw 3 270.0kW
Delivery Valve Motor Operated Vaterfly Valve 1 Sk 3 4.5kW
Lighting Facilitics Complete Sct 9.0kW 1 9.0kW
Totat 283 5kW
Annual Power Consumption 1,483 258kW
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Table 9.3.3.9 Equipment Cost & Power Consumption Fstimation of Pumping Station (160,000m*/day)

) Daily Average/Daily Maximum/tHourly Maximum

100,000/125,000/163,000m '/ Day _

Designation Specification {Unit Cost} No Total I
Mechanical Equipment (YEN'000) |
Gate Hand Operated Cast Iron Type L.11500mm Y5089 11 Y55,979
N Vertical Centrifugal Mixed % S00mm X
Lifling P Y21,750 Y108,750
e Tump Elow Pump 28 dm’/min X 1 7mi] 2730 130
Lifling Pump Motor | Wound Rotor Induction Motor L 10kw ¥12,366 | S(1) Y6!1,830
Delivery Valve Motor Opcrated Vaterfly Valve| ¢ 500mm X 1.5kw Y,2211 S Y6,105
Suction Valve Hand Operated Vaterfly Valve & 500mm Y1,702 | S Y¥8,510
Check Valve Swing Check Valve ¢ 300mun Y1668 | S Y§8,340
Screen Hand Raked Bar Screen W235mx Y3000 35 Y15,000 |[
Open20mm X
Instalation Work 1 Y132,257
Electrical Equipment {YEN'000)
P Ditebo
ower Distribution Complete Sct ¥52,600
Faciluy 1
Operating Facility Complete Sct i Y 14,000
Monitoring &
Instrumentation Facility Complete Sct i ¥31,900
Standby Power Plant Complete Sct i Y102,300
Installation Work Complete Sct | ¥112,530 "
Transportation Cost Complete Sct i Y93,063
Grand Total Y872,114
locte
Electrical Load (kW)
Lifting Pump Motor { Wound Rotor Induction Motor 1 EOkw 4 440.0kW ||
Delivery Valve Motor Opcrated Vaterfly Vatve L.5kw 4 6.0kW
Lighting Facilities Complete Set 9.0kW t 9.0kW
Total 455.0kW
Annusl Power Consumption 2,408 463kW
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