Appendix 5.5.9 Single Line Diagram of Gulshan Pump Station
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Appendix 5.5.10
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Appendix 5.5.11 Capacity Calculation of North Dhaka East Sewage Treatment Plant

1 BASIC CONDITIONS
1-1 BASICITEMS

(1) Name

(2) Land Arca

(3) Elevation

(4) Intet Pipe Level :

{5) Pipe Diameter

(6) Land Use

North Dhaka Bast Sewage Treatment Plant
Approximately 1,200 ha
0.47 m

108 m

1,100mmx2Unil

Low-lying Swamp Arca

(7) Collection System : Separate System
(8) Treatment Method :  Sewage Treatment : Stabilization Pond Process
Sludge Treatment : Sludge Lagoon

(9) Efftuent Point : Batu River
(10) Effluent Point Water Level : "+6.5 m
(11) Target Year 2020 (Master Plan)

2005 (Feasibility Study)
(12) Lowest Monthly Average Temperatur. 18 °C (December)

1-2  Design Population

1,045,000 Persons (Master Plan)

Design Population :
456,000 Persons (Feasibility Study)

1-3  Design Sewage Flow

ITEM m/day me ] m¥min | m¥sec

5 Daily Average 104,500 4354.2 72.57 1,209

g 2| Daily Maximum_ 130,625 5442.7 90.71 1.512

= {Hourly Maximum-Dry] 167,200 6966.7 116.11 1.935

i 2z Daily Average 43,320 1805.0 30.08 0.501
D % 21 Daily Maximum 52,440 2185.0 36.42 0.607
i > [Hourly Maximum-Dry 66,120 2755.0 45,92 0.765
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1-4 Design Sewage Quality

[ YTEM INFLUENT | EFFLUENT | REMOVAL | REMARKS
(mg/1) (mg/1.) | RAT{O (%)
BOD 200 40 30
SS 200 50 75
1-5 Flow Chart {Stabilization Pond)
Sewerage Inlet
{pressure Pipe)
Primary Sedimentation Tankf " "
\L Septic Tank Sludge
| Faculiative Pond | Carry In
V4 Y
\ 4 Septic Tank
Disinfection Chamber Sludge Lagoon Sludge lagoon
W Y \{
Outlet Carry Out Carry Out
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1-6 Design Criteaia for Stabilization Pond

) ITEMS UNIt ] Formula or Value| Application

1-6-2 Primary Sedimentation Tank
(1)  Surface Loading n¥/m’/day 35.0 35.0
(2} Retention Time Hr 2.0 250
(3}  Weir Load m’/m/day 250 2.0
4) BOD Removal Rate % 40.0 40.0
{5) S8 Removal Rate % 60.0 60.0

1-6-3 Facullative Pond

" (1)  BOD Suface Load kg/hafday | 60.3x1.09937 Same as Left
(2 Safety Factor - 1.5 L5
3 Depth m 1.5-20 1.5
Y] BOD Removal Rate % 33.3 333
(5) S8 Removal Rate % 375 375
| |
1-6-4 Disinfection Chamber
¥ - .

(1) Retention Time min 15 150
(2) Depth m 2.0 20

1-6-5 Sludge Lagoon,

Septic Tank Sludge Lagoon

(1)  $S Surface Load kg/m*/year 35 35
(2) Depth m 1.0 1.0
3) Retention Time day 90 90
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2 CAPACITY CALCULATION

2-1 Primary Scdimentation Tank

[ ITEM

| siGN | uNIT  [CALCULATION]| —M/p B |
"Typc - - Circular Type l
Design Flow Q1 m’/day  |Daily Maximum 130,625 52,440
» m’he  |Daily Maximum 5,443 2,185 “
Surface Loading AL | mm%/day 35 35
Weir Load WL | m’/m/day - 250 250
Required Surface Area Al m  |QI/TN/AL 3,732 1,498
[Tank Number ™ 6 3
IDiameter D 28.0 28.0
Surface Arca A2 m? D 2/4*3.14*TN 3,693 1,846
Retention Time T Hr - 20 2.0 H
Required Volume Vi m Q2T 10,885 4,370 |
Required Depth H m V2/{A2 2.9 24
Therefore A m’ - 30 3.0“
Dimeasion (Diameter) b m D 28.0 280
Oept)]  H m |H 3.0 3.01|
(Tank)| - basin |TN 6 3l
BOD Removal Ratio RR % - 40 40 |
Effiuent BOD Qualily BQ mg/l. | Cx(100-RR)/100 120 120§
SS Removal Ratio RR % - 60 60
Effluent SS Quality BQ mg/l. |Cx(100-RR)/100 80 801‘
Check UNIT | APPLICATION | M/P S|
Surface Area Load m’!mzfday 35.0 354 284 “
[Weir Load m’/m/day 300 248 199 |
Retention Time day 2.0 2.0 2.5 n
Sedimented Sludge Volume(dry solid)]  kg/day 15,675 6,293 "
(water content 98% )l malday 784 315 “
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2-2 Facultative Pond

[ ITEM SIGN | UNIT | CALCULATION | M/ s
Type - - Embanked Rectangular Pond
Design Flow Q1 m’/day |Daily Average 104,500 43,320
Inlet BOD Quality C mg/l. - 120 120
lalet BOD Load 1t ke/day  [Q1xCx107 12,540 5,198
Lowest M.A. Temperature T °’C - 18 18
Pond Number PN basin - 6 3
BOD Surface Loading AL | kg/hatday [60.3x1.0993 %(1/ e ) 221 221
Safety Factor I — 1.5 1.5
Required Sucface Area Al ha /AL 56.7 23.5
A2 m’ [A1*10,000 567,000 | 235,000
IDepth H m - 1.5 15
Width W m . 160 160
Length 11 m A2/WxBN 591 490
‘Thercfore] 1.2 m - 600 600
Dimension  {Width, Surface}] W m w 160 160
{Width, Bottom} m 151 151
(Length, Surface)] L m L2 600 600
(Length, Bottom) m 591 591
(Depth)] H m H L5 1.5
{Pond) o unit PN 6 3
BOD Removal Ratio RR % - 66.7 66.7 |
Effluent BOD Quality BQ | mgi |cx(100-RR)100 40 40
SS Removal Ratio RR % - 375 315
Effluent SS Quality BQ mg/l.  |Cx{100-RR)/100 S0 50
(Check) UNIT | APPLICATION M/P F/S
Capacity m’ 833,500 | 416,700 ||
BOD Area Load ke/ha/day 221 218 180 l
Redention Day day 7~15 3.0 9.6 ‘

- Average Maxiravm and Minimum Te‘mberat'ure

(Dhaka Sation)

Year Maximum Mininmm

1939 36 18.1
1990 326 18.6
1991 301 220
1992 33.6 183
1993 330 17.5

Source: "1995 Ratistical Yearbook of Bangladesh”
Bangiadesh Bureau of Statistics, Dec. '96
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2-3 Disinfection Tonk

"~ TIBM__ [ SIGN]_UNIT | CALCULATION] M | 0S|
Type R - Rectangular Type I
Design Flow Q1 m’/day  |Daily Average 104,500 43,320 ||
| Q2 v /min Daily Average 72.57 30.08 n
Retention Time RT min - 15.0 15.0
Required Volume v m’  |Q2*RT 1,089 451 ||
Depth i m . 2.0 2.0 u
Width W m - 3.0 30
Length LI m V27 (HxW) 181.4 752
Therefore| 1.2 m - 92.0 92.0 ﬂ
Dimension (Width) W i w 3.0 3.0 “
(Length)| 12 m 12 92.0 92.0
(Depth)] 1 m |H 2.0 20|
(Tank)| - unit  |TN 2 1]
(Check) UNIT__| APPLICATION | MR 7S
Volume m’ - 1,104 552 “
Retention Time min 15 15.2 18.3
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2-4 Shudge Lagaon

[ ITEM SIGN| UNIT | CALCULATION| M | TS
Type - - Embanked Rectangular Type
Design S8 Surface Loading | SAL | kg/m¥year 35 35
Influent SS Weight SW kg/day j(from PST) 15,675 6,293
Influent Studge Volume SV | mday |(water content 98% 784 315
Requited Surface Area RSA | o ) 163,500 | 65,600
Digestion Period month/2year - 18.0 18.0 "
Drying Periad nmonth/2ycar - 6.0 6.0
Depth D m - 1.0 1.0
Required Arca RA m’  [RSAD 163,500 65,600
Dimension  (Width, Surfaq W m 120 120
{Width, Bottom) m 114 114

| (Length, Surface)] L m 360 360

' (Length, Boltom) m 354 354
“ (Dcpth)] R m 1.0 1.0 “
i (Lagoon) unit 4 2
(Check) UNIT | APPLICATION | M FS |
Surface Area m’ 167,100 { 83,500
Volume m 167,100 83,500
IRetention Days day 213 265
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2-5 Sceptic Tank Sludge Lagoon 1760

ITEM ISIGN]_UNIT_ | CAICUGLATION] ™M@ | FS |
Type - - Embanked Rectangular Type I
Design SS Surface Loading | SAL | kg/m’/year 35 35 “
Transport SS Weight Sw kg/day  [{from Septic Tank) 3,112 1,760 II
"uanspon Studge Volume SV m’/day {water content 98% 156 88 “
Required Surface Arca RSA m? i 12,500 | 18,400 |
Digestion Period month/2year . 18.0 180
Drying Period month/2year - 6.0 6.0 II
Depth D m - 1.0 1.0
Required Arca RA m’ RSA/MD 32,500 18,400
Dimension  (Width, Surfag W m 120 -
(Width, Bottom) m 114 -
(Length, Surface)] L m 80 -
(Length, Bottom) m 74 -
(Depth)] H m 1.0 -
(Lagoon) unit _ : 4 -
(Check) UNIT APPLICATION M/P FiS
Surface Area m’ 36,000 -
Volume m’ 36,000 -
Retention Days day 231 -
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Appendix 5.5.12  Design Criteria of Shudge Lagoon

(1) Sctup of Design Criteria of Sludge Lagoon
The Purppse of Suladge Lagoon is digestion and drying by atmosphric temperature of
Sludge from Primary Scdimentation Tank and Scptic tank studge.
So design Criteria of Sludge Lagoon shQuld be scttled from this two ponts.
(2) Capacity of Evaporation
(1) Equation of Evaporation
D=(0.0384*10"0.023 1(T+10)-0.017)*(100-H) ++-++1)
Here, T:temperature("C)
H:Rerative Hyumidity(%)
(2) Design Temperature,Rerative Hyumidity
Table §.5.12.1 Monthly Average

Monthly Average Monthly Average Monthty Average Monthly
Month Maximum Femp. Minimuom Rerative Humidity Rainfall
(€} Temp.(*C) (%) {mm)
Jan. 261 13.4 78 13
Feb. 26.5 14.3 68 54
Mar. 3.8 210 67 115
Apr. 332 22.8 0 201 )
May 33.6 25.1 76 254
Jun. 3i9 264 82 266
Tul. 321 26.6 80 153
Aug. 19 263 82 246 B
Sep. 128 25.8 78 169
Oct. 32.7 233 76 55
Nov. 302 18.8 75 14
Dec. 27.7 12.5 1 00

Source:”1995 Statistical Yearbook of Bangladesh”
,Bangladesh Burcau of Statistic,Dec.1996

3} Capacity of Evaporation
Capacity of_Evaporation is Caluculated as Table 5.5.12.2 vsing formura 1)
Judged by Rainfal], Evapolation from Studge is Expected in Jan.,Feb.,Mar.Oct.,
Nov.,and Dec., It is about six months in cach year. During these period Capacity of

Evaporalion is 4.4mm/day. So design Capacity of Evaporation is settled 4mm/day.
2) SS Surface Loading

Average Evapolation:4mm/day
Drying Period in year:6months
SS concentration of Siudge drawn from PST:2%
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Reduced Ratio by Digestion:30%
$8 concentration of Sludge at setled in Sludge Lagoon: 5% .
Required S8 concenteation:20% (Moisture:80%) ¢
So,
Evaplation volume in year:
4mm/day*6months*30day/month=720mm/ycar
Permission Depth of initial Sludge Layer:
X-(X*0.05/0.2)=720  X=960mm(ncary 1ny)
$S Surlace Loading:
(Im"*(1su.m)*(0. 35kg)*(10'%kg/t)/(1-0.3)=70kg/(su.m)/ycar
Sludge Can not be fed to Sludge Lagoon during Drying period, so 1eyele is
2ycas.
Feed & Digestion Period: 1year/2years
Digestion Period :0.5ycar/2ycars
Drying Period:0.5ycarf2ycars
So,concluded,

SS Surface Loading: 70kg/(su.m)/ycar/2=35kg/(su.m)/ycar

Table 5.5.12.2 Calulation of Evapolation {
Temper | Humidity | Rainfal Ca!dcllm EV?PONI Without | rainfatl
o y £
Moath }‘.,‘g; %) (ml m) mmfday m;:nfl\d mm/day | mm/M
“Jan. | 196 78 13 | 37 115 | 102 | 33
| Feb. 204 68 54 56 157 103 37
Mar. | 265 | 67 ns | 83 | 257 | 142 | 46
Apr. | 280 70 201 8.2 246 45 -
May § 294 76 254 | 71 | 220 | 34 :
Jun. 29.2 82 266 5.3 159 -107 -
Jul. 294 80 153 5.9 183 30 -
Aug, 291 82 246 5.2 161 -85 -
Scp. 293 78 169 6.5 195 26 -
Oct. | 280 76 55 | 65 | 202 | 147 | 47
Now. 24.5 75 14 5.6 168 154 51
Dec. 20.1 71 00 50 155 155 5.0
Avcrag - - - - - - 4.4

4) Digestion Time
From drying SS Surface Loading and necessary depth are as above.
S.1.1.1.1  In this case,Digestion Time is as follows.

1/(35*10°kg/(sq.-m)/year * 1m/0.02(t/qu.m)=0.57 ycar

=209days(This time is fully for Digestion.)
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Appendix 5.5.14 Nydranlic Calculation Sheet

Table 5.5.14.1 Hydraulic Calculation Outfall Pipe(3)

Facility Bme;ll Pipe(3) (from Balu Riber Branch Crossing to Outlet)
Htem Symbel] Unit M/P FiS Remarks
| Daity average] Daily Max. {Hourly Max, |Hourly Max,
Design Flow Q | msec 1.209 1.512 1.935 0.765
Number of Facility N 2 2 2 1
Unit Flow q | m'fsec 0.605 0.756 0.968 0.765
Dimension Circular Pipe
Diameter 1)) 1.10 m
Area A 0.950 w’
Length L 350 m
Roughness Coefficieny 1 0.013
Velocity vV | msec 0.636 0.796 1.019 0.805 |V=a/A
Velocily Head Vgl m 0.021 0.032 0.053 0.033
Hydraulic Gradient 1 0.000 0.001 0.001 0001 [I=(aV)’/R"?
E Friction Loss hf m 0134] 0210) 0343] 0215 *
o |Inlet Loss hi m 0.021 0.032 0.053 .033 |{=1.00
o Qutlet Loss ho m 0.010 0.016 0.026 0.017 1£=0.50 !!
Total m 0.165 .0.258 0.423 0.264 {
Total Head Loss m 0170 0260| ©0430| 0270 |
wis Hd 6500]  6.500] 6.500f 6500 [Outlet |
Upstream Water Level H 6.670 6.760 6.930 6.770 |Siphon I
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Table 5.5.14.2 Hydraulic Calculation of Inverted Siphon

Facility Inverted Siphon{Batu River Branch Crossing)
ftem Symbol| Unit M/P /S Remarks
Daily average| Daily Max. |Hourly Max. [Houily Max,
iDesign Flow Q | msec 1,209 1.512 1.935 0.765 ]
Number of Facility N 2 2 2 i Jl
Unit Flow q m’fsec (1.605 0.756 0.968 0.765
(River Crossing)
Diameler D 1.00 m
Area A 0.785 m’
Length L 20 m
Roughness Coefficiery n 0.013
(Man Hole)
Intet Orifice W 1.10 m
H 1.10 m
ﬁ3 Number N 2 2 2 i
< Required Flow Vetoci V1 | m/sec 0.827 - - - 1.3V
Required Cross Area | Al m2 0.731 - - -
%n Required Diameter D1 m 0.965 - - - “
4 therefore} D2 m 100 1.00 1.00 1.00
O [Fult flow velocity Vo | misec| o770} 0963 1232 0975
2 [Velacity Head Virg| m 0030 0047 0077 o049 “
Hydravlic Gradient | 1 . 0001 000t] 0002] 0001 [l=(aVe/R” |
Friction Loss hf m 0.013 0.020 0.033 0.020
Inlet and Outlet Loss §  hio m 0.091 0.142 0.232 0.146 }f=1.50*2
.E.; Velocity Vv, mysec 0.250 0.312 0.400 0.765 V=q/A
g |Velocity Head vi‘gl m 0.003 0.005 0.008 0.030
= lnlet and Qutlet Loss | hio m 4.010 0.815 0.024 0.090 |{=1.50*2
Tolal 0.163| 0227 ©0339|  0.305 1
otal Head Loss 0.170 0.230 0.340 0.310 |t
WS Hd 6.790 6.760 6.930 6.770 0utfall Pipe(3)
lUpstream Water Level H 6960 6990]  7270]  6.680 [Boundary M1
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Table 5.5.14.3 Hydraulic Calculation of Qutfall Pipe(2)

N Facility Outfall Pipe(2) {from STP bonndary Manhole to Bale River Branch Crossing)
Item Symbaol| Unit M/P /S Remarks
Daily average] Daily Max. |Hously Max, [Hously Max,
Design Flow Q | m¥sec 1.209 1512 1.935 0.765
Number of Facility N | 2 2 2 1 |
Unit Flow q m’/sec 0.605 0.756 0.968 0.765 "
Dimension Circular Pipe
Diameter D 1.10 m
Area A | 0950 m’
Length L. 280 m
Roughness Coefliciesy n 0.013
Number
Velocity v mysec 0.636 0.796 1.018 0.803 \V=g/A
Velocity Head Vg m 0.021 0.032 0.053 0.033 “
o |Hydrautic Gradient I 0.000 0.001 0.001 0,001 Hi=(nV)/R"
3 |Friction Loss h m 0.107| 0168) 0274 0172)
E Intet and Outlet Loss | hio m 0.031 {.048 0.079 0.050 |[f=1.50 ‘“ @
Total 0.138 0.216 0.354 0.221
otal Head Loss 0.140 0.220 0.360 0.180
[:ns Hd 6.960 6.990 7.270 6.68¢ |Siphon
||Upstream Water Level i1 7.100 7210 7.630 6.860 [Outfall Pipe(L}i
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Table 5.5.14.4 Hydravlic Calculatlon of Outfall Pipe(l)

Facility Outfall Pipe(1) {from Disinfcction Tank to STP boundary Manhole)
Item Symbol}  Unil M/P T/S Remarks
Daily average] Daily Max. |Hourdy Max. {Hourly Max.
Design Flow Q m’/sec 1.209 1.512 1.935 0.765
Number of Facility N 2 2 2 1
lunit Flow q |m¥sec| o0605s| 0756 o0968| 0765
Dimension Circular Pipe
Diameter D 1.00 m
Area A | o785 w’
Length L 50 m
Roughness Coefficicn] n 0.013
Velocity v m/sec 0.770 0.963 1.232 0.975 [V=0/A
Velocity Head Vg | m 0.030 0.047| 0078 0.048 '
Hydraulic Gradieat I 0.001 0001 0002| 0001 i=(v)*R"
§ Friction Loss hf mn 0.032 (0.050 0.082 0.051 “
9 {Inlet Loss hi m 0.030 0.047 0.078 0.048 |f=1.00
% [Outlet Loss ho | m 0015|0024 0039 0024050 II!
Total 0.077 0.121 0.198 0.124 {
otal Head Loss 0.030 0.130 0.200 0.130
| Downstream Water Level| Hd 7100 72100  7.630]  6.860 |Outfall Pipe(2)
[[Upstream Wates Eevel H 7.180 7.340 7.830 6.990 |D.T Wire
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Table £.5.14.5 Hydraulic Calculation of Disinfection Chamber Qutlet Weir

[ Facility Disinfection Tank Quilel Weir “
ftem Symbol| Unit M/P F/S Remarks
Daily average| Daily Max. IHously Max. |Hourly Max. i
Design Flow Q |m¥sec| 1209 1512]  1935] 0765 |
Number of Facility N 2 2 2 1 |Overflow Wei
{{Unit Flow g m'fsec 0.605 0,756 0.968 0.765
Dimension Rectanpular Weir
Weir Widih B m 3.00 3.00 3.00 3.00
.g Overflow Depth h m 0.229 0.266 0.313 0.268 [(q/1.84B)*2/3
a2
%
[
S
Totat m 0229 o0266] 0313] 0240 4‘
{Overfiow Depth h m 0.230 0.270 0.320 0.240
fweir Level m 7.270 7.270 7.270 7.270 \Oultfall Pipe(l
l Upstream Water Level m 7.500 7.540 7.590 7.510 |Disinfection T1
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Table 5.5.14.6 Ilydraulic Calculation of Bisinfection Chamber

5-125

Facility Disinfection Chamber H
Item Symbol]  Unit M/p k7S Remarks
Daily average| Daily Max. |Hourly Max, [Hously Max,
Design Flow QO [whsee| 1200] 1s12| 1935] 0765 |
Number of Facility N 2 2 2 1
Unit Flow q m'/sec 0.605 0.756 0.968 0.765
Dimension Rectangular Channel
Width W 300 m
Depth D 2.00 m
Area A 600 m’
Length L 92 m
Roughness Coefficien] n 0.013
Velocity \ m/sec 0.101 0.126 0.161 0.128 {V=g/A
Velocity Head Vig| m 0.001 0.001 0.001 0.001
Hydraulic Gradient [ 0000 o0000| 0000 0.000 |1=(aV)/R*?
I 3? Friction Loss hf m 0000 0000] o0000] 0.000
E ii
|
Total 0.000| 0000f 0.000]  0.000 I
Total Head Loss 0.000 0.000 0.000 0.000
Downstream Water Level | Hd 7.500 7.540 1.590 7.510 |Outlet Wire
Upstreamn Water Level H 7.500 7.540 7.590 7.510 |FP Outlet P(4)|l



Table §.5.14.7 Hydrautic Calculation of Facultative Pond Outlet Pipe(4)

£
" Facility Facultative Pond Outlet Pipe (4) |
| ftem Symbol| Unit M/P LR Remarks
Daily average] Daily Max. {Hourly Max. [Hourly Max,
Design Flow Q | msec 1.209 1.512 1.935 0.765
Number of Facility N 2 2 2 1
Unit Flow q | msec 0.605 0.756 0.968 0.648
Dimension Circular Pipe
Diameter D 1.10 m
Arca A 0.950 m’
Length L. 10 m
Roughness Coefficien] n 0.013
Velocity v | msec] 0636 0796] rto19] o682 fv=ga ll
Velocity Head Vg m 0.021 0.032 0.053 0.024
HydrauliéGradiem 1 0.000 0.001 0.001 0.000 I“(I\V)ZIRM3
§ Friction Loss B | m 0004] 0204 0333] 0004 ®
g |Inlel Loss hi m 0.021 0.032 0.053 0024 |£=1.00
% loutlet Loss ho m 0.010 0.016 0.026 0.012 |£=0.50
Total 0.035 0.252 0.413 0.040 i
otal Head Loss 0040f 0260 0420 0050 I
Downstream Water Level | Hd 7.500 7.540 7.590 7.510 | Disinfection T
Upstream Water Level n | 7.540 7.800 8.010 7.560 |FP Outlet P(3)
@
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Table 5,5.14.8 Hydraulic Calculation of Facultative Pond Outlet Pipe(3)

I Facility Facultative Pond Outlet Pipe (3)
l frem Symbol] Unit M/p L Remarks
Daily as-'eragcl Daily Max. |H0urly Max. |Houily Max,
Design Flow Q | m¥sec 1.209 1.512 1.935 0.765
Number of Facility N 2 2 2 1
Unit Flow q m’/sec 0.605 0.756 0.968 0.648
Dimension Circular Pipe
Diameter D 1,10 m
" Area A | 0950 m’
Length L 340 m
Roughness Coefficiq n 0.013
Velacity v m/sec 0.636 0.796 1.019 0.682 |V=g/A
Velocity Head Vg m 0.024 0.032 0.053 0.024
Hydraulic Gradient i 0.000 0.001 0.001 0.000 l=(nV)21Rm
§ Friction Loss h m 0.130 0.204 0.333 0.150 '
% Inlet Loss hi m 0.021 0.032 0.053 0.024 |£=1.00
T |Outlet Loss ho m 0.010 0.016 0.026 0.012 [£=0.50
Total 0.161 0.252 0.413 0.185
otal Head Loss 0.170 0.266 0.420 0.190
[Downstream Water Level]  Hd 7540 7800 8010  7.560[FP Outtet P(4)
[[Upstream Water Level H 7.710 8.060 8.430 7.750 |FP Ouilet P(2)}t
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Table 5.5.14.9 Hydraulic Calculation of Facultative Pond Qutlet Pipe(2)

[ Facility Facultative Pond Outlet Pipe (2) |
ltem Symbol| Unit M/P i Remarks
Daily average] Daily Max, |Hourly Max. {Hourly Max.
Design Flow Q [usec] 1209] 1si2| 1935 o0u6s |
Number of Facility N 3 3 3 3 “
Unit I'low q m’/sec 0.403 0.504 0.645 0.255
Dimension Circular Pipe
Diameter D 0.90 m
Area A | 0636 m
Length L 170 m
Roughness Coefficien{ n £¢.013
!
VYelacity A% m/sec 0.634 0.793 1.014 0.401 [V=g/A
Velocity Head Vi | m 0020 o0032] 0052] 0008 |
Hydraulic Gradient I 0.000 0.001 0.001 0,000 |I=(nV)*/RY {
§ Friction Loss ht m 0084| 0132} 0216| 0034
5 [intet Loss hi | m 0020] o0032] oos2| ooosl100 | e
' Outlet Loss ho m 0.010 0.016 0.026 0.004 {£=0.50 I“
Total on1s| 0180|0295 0046 “
‘otal Head Loss 0.120 0.180 0.300 0.050
[Downstream Water Level | Hd 7710] 8060 84301 2750 [FP Outler P(3){|
{Upstream Water Level H 7.830 8.240 8.730 7.800 |FP Qutlel P(1)}
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Table 5.5.14.10 Iydraulic Calculation of Facultative Pond Outlet Pipe(1)

“ Facility ‘acultative Pond Outlet Pipe (1)
Hem Symbot] Unit M/E kS Remarks
Daily averages Daily Max, |Houdy Max. |Hourly Max.
Design Flow Q | m¥sec 1.209 1.512 1935 0.765
Number of Facility N 6 6 6 3
Unit Flow q | msec 0.202 0.252 0.323 0.255
Dimension Circular Pipe
Diameter D 0.65 m
Arca A 0332 m’
Length L 180 m
| Roughness Coefficienf n 0.013
Velocity V | nvsec 0.608 0.760 0.972 0.769 [V=q/A
Velocity Head ving| m o019 0029] o0048| 0030 |
Hydraulic Gradient | 0.001 0.001 0.002] 0001 |I=@V)*R"
g Friction Loss hf m 0127] o0198| 0324] 0203
g |Intet Loss hi m 0.019 0.029 0.048 0.030 |f=1.00
o |Oatlet Loss ho m 0.009 0.015 0.024 0.015 |£=0.50
Total m 0.155 0,242 0.397 0.248
otal Head Loss m 0.160 0.250 0.400 0.250
Downstream Water Level | Hd 7.830] 8240 8730  7.800 |FP Ouilet P(3)
[Upstream Water Level H 7.990 8.490 9.130 8.050 IFP Quilet Weir
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Table 5.58.14.11 Hydranlic Caladation of Facultative Pond Qutlet Welr

I*‘ﬂcili:}T B Facultative Pond Cutlet Weir u
ftem Symbol| Unit M/P F/S Remarks
Daily average| Daily Max. [Hourly Max, JHourly Max. “
Design Flow 0 lowsec] 1200] 1s2] 1935 0765 |
iNumber of Facility N 6 6 6 3|Overflow Wei
llunit Flow q |mysec! 0202 0252 0323]  02ss
Dimension Rectangutar Weir

Weir Width B m 1.500 1.500 1.500 1.500
2. |overftow Depth h | m 0175| 0203] 0239] 0204 |@r8amyars
a
B
&
g ﬂ ®
S
‘Total m 0.175 0.203 0.239 0.204
Overflow Depth h m 0.180 0.210 0.240 0.210
Weir Level m 8320 83201 8320  8.320|R.P Outlet P(1
Upstream Water Level m 8.500 8.530 8.560 8.530 |E.P
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‘Table 5.5.14.12 Hydraulic Calcutation of Facultative Poend Inlet Pipe(2)

"_ Facility Facultative Pond Inlet Pipe(2)
Jtem Symbol| Unit M/P F/S Remarks
| Daily avcragcl Daily Max. |Hourly Max. |Hourly Max.
| Design Flow Q | m¥sec 1.209 1.512 1.935 0.765
Number of Facility N 6 6 6 3
Unit Flow q | m’see 0.202 0.252 0.323 0,255
Dimension Circular Pipe
Diameter D 0.70 m
Il Area A 0.385 m*
Length L 300 m
Roughness Coefficien] n 0.013
Velocity V | mysec 0.524 0.655 0.838 0.663 |v=g/A
Velocity Head V2/2g m 0.014 0.022 0.036 0.022
Hydraulic Gradient I 0.000]  ©0.001 0.001 0.001 |I=(nV)’/R"** {
g Friction Loss hi m 0028] 0044 0073 0228
3 [intet Loss i | m 0014] 0022] 0036 o0022]t=1.00 |
|2 [outet Loss ho | m 0007] ooti| o018] o011 fe=050 !
Total 0.049 0.077 0.127 0.261 ’l
Total Head Loss 0.050 0.080 0.130 0.270
Downstream Water Level | Hd 0.000 8.500 8.500 0.000 [F.P.
Upstream Water Level T 00s0] ss580] 8630| 0270 |
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Table §,5.14,13 Hydrautic Calculation of Facultative Pond distribution Chamber

Facility Facultative Pond Distribution Chamber
B Item Symbot] Unit M/P F/S Remarks
Daily avirage| Daily Max. [Hourly Max, {Hourly Max,
Design Flow Q | msec 1.209 1.512 1.935|  0.765 {
Number of Facility N 6 6 6 3 |Overflow Wei
Unit Flow q |misec] 0202] 0252] 0323]  o02ss |
Dimension Rectangular Weir ll
| [weir wian m 1.50 1.50 1.50 1.50 |
g Overflow Depth h m 0.175 0.203 0.239] 0204 |(q/1.84B)"2/3
a
g
|3 ®
¢ ||
“ Total m 0.175 0$.203 0.239 0.204
loverfiow Depth h m 0180 o0210] o0240] 0200
Weir Level m 8.680 8.680 8.630 B.680
Upstream Water Level | m 8.860 8.890 8.920 8.880
®
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Table 5.5.14.14 Hydraulic Catculation of Facultative Pond Inlet Pipe(1)

Facility Facultative Pond Inlet Pipe(1)
Item Symbolj Unit M/P F/S Remarks
Duily average] Daily Max. jHourly Max. |Hourly Max.
Design Flow Q | m¥%sec 1.209 1.512 1.935 0.765
Number of Facitity N 6 6 6 3
Unit Flow q | m¥sec 0.202 0.252 0.323 0.255
Dimension Circular Pipe
il Dianeter D 0.70 m
Area A | 0385 '
Length L. 60 m
Roughness Coefficied n 0.013
Velocity \ m/sec 0.524 0.655 0.838 0.663 |V=g/A
Velocity Head Vgl m 0.014 0.022 0.036 0.022 .
Hydraulic Gradient | 1 0000  oo01| ooo1] 0001 fevym® |
" g Friction Loss h o 0028f  ©004| 0073] 0046
T |Inlet Loss hi m 0.014 0.022 0.036 0.022 |f=3.00
] Cutlet Loss ho m 0.007 0.011 0.018 0.011 [{=0.50
Total 0.049 0.077 0.127 0.079
[Total Head Loss 0.050 0.080 0.130 0.680
Downstream Water Level] Hd 8.500 8.860 8.860 8.530 |E.P.
Upstream Water Level H 8.550 8.940 8.990 8610 |P.S.T.
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Table 5.5.14.15 Hydraulic Calculation of Prireary Sedimentation Tank

Facility Primary Scdimenation Tank “
ltem Symbol| Unit M/P F/S Remarks
_ Daily average] Daily Max, |Hourly Max, |Hourly Max.
Design Flow 0 [wisec] 1200] 1512] 193] 07es |
Number of Facility N i 6 6 3 |Overflow WeinII
Unit Flow q | m¥sec 0.202 0.252 0.323 0.255
Dimension Circular Tank
| Diameter 280 m
Weir Length §1.6
Weir High 0.06 m/unit Triangle wire
Number of Weir 550 numbers/unit itch=0.16m
Traff Width A 08m Rectangular
| loverfow Depthiweir] b | m 0037] oodo] 0044|0040 l@r42Bys |
o |Traff Velocity A% ny/sec 1.000 1.000 1.000 1.000 “
' [Vetocity Head vy2e| m 0051| o©0o0si| o0o0st| o0s1 | ll
B iwater Depth h m 0252 0315]  0403] 0319 [h=aivw)
T Hydraulic Gradient 1 - 00020 00017| 000t4] 00017 |I=(v)’R"
5 Friction Loss hf m 0.166 0.140 0.117 0.138
Tolal m 0.203 0.180 0.162 0.179 I
{{(Overflow Depth h m 0.210 0.180 0.170 0.180
Weir Level m 9.120 9.120 9.120 9.120
Upstream Water }evel m 9.330 9.300 9,250 9.300 |P.S.T.
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Table 5.5.14.16 Hydraulic Calculation of Pelmary Sedimeatation 'Fank Inlet Pipe

==

|i Facility Primary Sedimentation Tank Inlct Pipe
ltem Symbol| Unit M/P I/S Remarks
Daily avcfagcl Daily Max. !Hourly Max. [Hourly Max.
[Design Flow 0 [wee] 1200] 152 193s] 0765
Number of Facitily N 6 6 6 3
Unit Flow q nvfsec 0.202 0.252 0.323 0.255
Dimension Circular Pipe
Diameter D 0.70 m
Area A 1 0385 mf
Length L 50 m
Roughness Coefficieny n 0.013
Velocity v mfscc 0.524 0.655 0.838 0.663 [V=g/A
Velocity Head Vig| m 0.014 0.022 0.036 0.022
Hydraulic Gradient I 0.000 0.001 0.001 0.001 |[t=(av)y*R*?
g Friclion Loss hf m 0.024 0.037 0,061 0.038
g |Inlet Loss hi m 0.014 0.622 0.036 0.022 3£=1.00
2 [Outlet Loss ho | m 0007] o001t] o0018] 0011050
Bend Loss hb m 0.001 0.002 0.004 0.002 §£=0.10
Total 0.046 0.072 0.118 0.074
otal Head Loss 0.050 0.080 0.120 0.080
Downstream Water Level| Hd 9,330 9.300 9.300 9.300 [P.S.T.
lUpstream Water Level H 9380}  9380] 9420]  9.380 [oisimmution Chambes
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Table 5.5.14.17 Hydraulic Calculation of Primary Sedimentation Tank Distribution Chamber

) Facility o Primary Sedimentation Tank Distribution Chamber “
TItem Symbol| Unit M/P F/S Remarks
- Daily average} Daily Max. |Hourly Max, [Hously Max, Il
Design Flow Q |nsec] 1200 1s12)  193s|  07ss J
Number of Facilily N 6 6 6 3 |Overflow Wei
Unit Flow q |m¥%sec| 0202] o0252] 0323] 0255 |
Dimension Rectangular Weir “
ir
Weir Width B m 1.50 1.50 1.50 150 ] - “
g |ovestlow Deptn h m 017s| 0203 0239 0204 |(or84By23 |
& |
% |
: {l
Total m o475 | 0203 o0239] 0204 “
Qveiflow Depth h m 0.180 0.210 0.240 0.200
Weir Level n 9501 9s20f 9s20] 9520 |
Upsiream Water Level m 9700 9730] 9.760] 9720 |
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Table 5.5.14.18 Hydraulic Calcolation of Primary Scdim, Tank Distrib, Chamiber Inlet Pipe

]

Facility Primary Sedimentation Tank Distribution Tank Inlet Pipe
Item Symbol|  Unit M/P | s Remarks
Daily average| Daily Max. |Eourly Max. |Hourly Max.
Design Flow Q | m¥sec 1.209 1512 1.935 0.765
Number of Facility N 2 2 2 1
Unit Flow q | m¥sec 0.605 0.756 0.968 0.765
Dimension Circular Pipe
Diameter D 1.10 m
Area A | 0950 w’
Length L 100 m
Roughness Coefficienf{ n 0.013
Velocity \'4 m/sec 0.636 0.796 1.019 0.805 |V=q/A
“ Velocity Head Vg m 0.021 0.032 0.053 0.033
Hydraulic Gradient I 0.000 0.001 0.001 0.001 |I=(nvV)’R*"*
# [Priction Loss nf | m 0038 o0060] o0098] 0061 |
9 {Inlet Loss hi m 0.021 0.032 0.053 0.033 |f=1.00
= [Outlet Loss ho m 0.010 0.016 0.026 0.017 |£=0.50 “
“ Bend Loss b [ m 0002] 0003 o000s| 0003|010 4‘
Total 0.071 0.112 0.183 0.114
P}tal Head Loss 0.080 0.120 0.190 0.210
Downstream Water Level | Hd 9700 9730 9760 9.720 [pisiribution Chamber
Upstream Water Level H 9.730 9.850 ¢.950 9.930 {Grit Chamber ||

5-137



‘T'able §,5.14.19 Hydraulic Calculation of Distribution Tank

Facilily Distribution Tank “
ltem ’
Symbol] Unit M/P ik Remarks l
Daily average] Daily Max. tHourly Max, |Hourly Max.
Design Flow Q |misec| 1209 | 1512 1.935]  0.765
Number of Facility N 2 2 2 150verflow Weit
Unit Flow q | m¥sec 0.605 0.756 0.968 0.765 |
Dimension Rectangutar Weir “
Weir Width m 2.00 2.00 2.00 2.00
5 |Overflow Depth h m 0300 0348] 0.410]  0.351 [(q/1.84B)"2/3
B
:
: |
|
Total m 0.300 0.348 0.416 0.351
{Overflow Depth h m 0.300 0350] 0420 0.360
liweir Levet m 10000] 10000| 10.000] 10.000 |
{Upstream Water Level m | 10300] 10350] 10420] 10360 j
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Table 5.5.14.20 Hydraulic Calculation of Parshall Flume

Facility Parshall Flume
Item Symboll  Unit M/p tS Remarks
Daily average] Dally Max. |Hourly Max, |Hourly Max,
Design Flow Q | m¥sec 1.209 1.512 1,935 0.765
[iNumber of Facility N 1 i 1 1
l[unit Flow q |m¥sec| 1200 1si2f  1e3s| o765
Dimension Rectangular Channel
No.10
Throat Width W 1.5¢ m
Coefficient K K 3.668 - g=K*ha*n
Cocfficient n n 1.586 - g=K*ha*n
“ Water Depth ha | m 0407] os572| oses| 0372 |ha=tgrram
]
3
=]
3
Total m 0.497 0.572 0.668 0.372
Total Head Loss m 0.500 0.580 0.670 0.380
Downstream Water Level | Hd 10.300 10.350 10.120 10.360
lUpstream Water Level H 10800 10930| 10790] 10740 |
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Table 5,5.14,21 Hydraunlic Calculation of Sludge Lagoon Qutlet Pipe

“ Faciliiy Shudge Lagoon Outlet Pipe "
ftem Symbol{ Unit M/P /S Remarks
“ Daily average] Daily Max. |Hourly Max, fHourly Max.,
lDesign ¥low 0 Insec] ooi9]  1si2]  1e3s]  076s |
[vumber of Facitity N g 2 © g 1
Unit Flow q | m¥sec 00191 0756 0.968 0.765
Dimension Ciccular Pipe
Diameter n 040 m
Arca A 0.126 m’
Length L 480 m
1 Roughness Coefficicny 0 0.013
Velocity v |wsee| o1si| o0796] 1019] o0so0slv=ga |
Velocity Head vig | m 0001| 0032| o00s3] 0033 “
Hydrautic Gradient 1 0.000| 0001 0.001| 0001 JI=z(mV)’RY
§ Friction Loss he m 0040{ 0210 0343] 0215 ®
g |infet Loss hi m 0.001 0.032 0.053 0.033 |f=1.00
% [Outlet Loss ho m 0001 0016] 0026] 0017]6=0.50
Total m 0.042| 0258 0.423 0.264 n
Total Head Loss m 0.050 0.260 0430 0270 %
Downsircam Water Level| Hd 8.920 6.500 6.500 6.500 |FP Distr. Chambc1
Upstream WaterLevel | H | I 8970 6.760 6.930 6.770 |s.L.Outlet Weir.
&
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Table 5.5.14.22 Nlydranlic Calculation of Sludge Lagoon Outlet Weir

}
Facility Studge Lagoon Cutlet Weir
ftem Symbol| Unit M/P | Y78 Remarks
Daily average] Daily Max. YHourly Max. |Houtly Max.
Design Flow Q nr/see 0.060 0.765
[Number of Facility N 1 1
Unit Elow q | msec 0.060 0.765
Dimension Rectangular Weir
I
Weir Widih B m 1.00 2.00
Overflow Depth h m 0.102 0.351 |(q/1.84B)"2/3

e
Head Loss

Total m oooo|] oooo| ooco| 0000 |
[Total Head Loss m 0000] oocof o000 0000 l
iDownsiream Water Level | Hd 8970] 6500] 6500  6.500 |Discharge Pipe
lUpstream Water Level H 9.000 6.500 6.500 6.500 |S.L I
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Appeadix 5.5.15 Basic Design Drawings of North Dhaka East Sewage Treatment Plant
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Appendix 5.5.16 Ia-Plant Landscaping Plan
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Appendix §.5.17

Equipment List of North Dhaka East Sewerage Treatment Plant

. . Daily Average/Daily Maxlmuny/Hourly Maximum
North Dhaka East Sewerage Treatment Plant
M/P 104,500/130,625/167,200m’iday  F/S 43,320/52,440/66,120 pi'fday
e Qantity
hfm ‘hame of Specification Power Remarks
No. Equipment MP| Fis
Mechanical Equipment
. . Motor Operated Geared Trolley 2.2kW
x X
1 Chain Hoist Chain Hofst 0.5ton X 12mH X 12mT 0.4%W 1 1
Circular Tank Sludge Scraper
2 | Sludge Collector Ceater Drive Floor Moust & 28mX3.8m 1.5kwW 8 3
Auxiliary .
3 Equipment of Cireular Tar}k Sludge Scraper $28BmX3.8m o 6 3
Ceater Drive Floor Mount
Siudge Collector
. . 3, Inctude 1
4 Sludge Pump Nonclogging Studge Pump | 4 150mm X 1.1i”/min X 20mH | 1TKW 8 Standby
lad
5 |Studge Pump Motor Totally Enclosed Fan 200V X 50Hz X 4P LIkW 8 'gfaz d;;
lude 1
6 | Scum Return Pump Submeisible Fump & 80mn X 0.5m’ /min X 10mH 1.5kW 4J 2 lglca:diy
7 Suenp Pump Submeisible Pump ¢ 50iren 3 0.2m*/min X 10mH | 0.75kW 2 2
Disinfection - . Ejector
8 Equipment Chloiine Gas Dosing Mcthod 10kgh - 1 1 System
. i 3, . fnclude 1
9 Booster Pump Horizontal Multistage Pump ¢ 50mmX0.1m*/min X 40mH | 3.7kW 3 3 Standby
Include 1
. : , . 30
16 Strainer Antomatic Backwash Type & 50mm X 0.1’ /min 0.1kW 3 3 Standby
s gt Motor Operated Geared Trolley 3.T7KW For Cl
X x
11 Chain Hoist Chain Hoist 2ton X 6mH X 10mT 0.75kW 1 Cylinder
s Hand Qperated Cast [ron Type W 8
12 | Movable Weir Dicect Connected 2000mm X "1 500mm - 2 1
13 l“"e";‘ié‘ph"“ Manually operated Cast Tron Type|  ¥1100mm % "*1100mm _ 8 4
Elecirical Equipment
. i Power Receiving Panel VCB
14 :}:;::l;\f:g:?:jlfe Transformer 150kVA | 1
y Distribution Panel MCCB
15 | Operating Facility Each Panel Qut Boor Use 1 1
Monitoring Yy uioring Panel with Water Flow]  ™1000mm X "2350mm X
16 § Instrumentation Meter o 1 1
Facilily 600mm
17 } Standby Generator Diesel Engine Generator SO0KVA 1 1
18 | Lighting Facitities | &8 Panel & Qut door 300VAX 10 LOkW )
Lighting
Total Efectrical Power (KW) 114.15 65.15
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Appendix 5.5.18  Single Linc Dlagram of North Dhaka East STP
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Appendix 7.2.1

Unit Cost

Wastewater Collection Facilities

(1) Pipe Laying (including matesials + installation)

Reinforced Concercete Pipe | Polyvinyl Chloride Pipe Steel Pipe
Diameter Unit Cost Diameter Unit Cost Diameter Unit Cost
(mm) (Tkim) (mm} {T&/m) (nmm) (Tkim)

150 640 150 406 150 800
200 780 200 663 200
250 920 250 994 250 -
300 1,240 300 1,412 300 -
350 1,520 350 1,862 350 -
400 1,790 400 2,597 400 -
450 2,070 450 2,963 450 -
500 3,290 - - 500 -
600 4,040 - - G600 -
700 4,840 - 700 -
800 5,740 - - 800 -
900 6,730 - - 200 8,497
1000 8,980 - 1000 -
1100 11,070 - 1100 13,040
1200 13,010 - - 1200 -
1300 15,360 - - 1300 -
1400 12,700 - - 1400 -
1500 20,050 - - 1500 -
1600 22,870 - - 1600 -
1700 25,560 - - 1700 -
1800 28,600 - - 1800 -
1900 31,800 - 1900 -
2000 35,180 - - 2000 -
2100 38,740 - - 2100 -
2200 42,470 - - 2200 -
2400 46,930 - - 2400 -
{2} House Connection
Housc Connection 1,500 Tk/house




(3) Earth Works

Excavation {Backhoe 0.7cu.m) 90 Tkicu.m
Excavation (Cramshell) 168 Tk/cum
Excavation (Manpower) 100 Tk/cu.m
Backfilling (Backhoe, Original Soit) 150 Tk/co.m
Backfilling (Cramishell, Original Soil) 220 Tkicum
Disposal 10km 230 TFkfcum
Sheet Pile including driving and removal cost Tk/m sheet
Pavement Asphalt {Sub base course 300mm, Asphalt 1,520 Tk/cu.m

carpetting 38mm, Seal coat 12mm}

(4) Manbhole (including materials + installation)

H= 2.0m 1,500%1,500X200 62,200 Tk/pc
H= 3.0m 1,500 1,500X200 88,100 Tk/pc
H= 4.0m 1,500X1,500X200 114,100 Tk/pc
H= 50m 1,500 X 1,500 X 250 164,000 Tk/pc &
H= 6.0m 1,500 1,500 X 250 194,300 Tk/pc
H= 7.0m 1,500 X 1,500 X300 259,000 Tkipe
1= 8.0m 1,500X 1,500 X 300 293,900 Tkipc
H= 9.0m 1,500 X 1,500 X 300 328,900 Tk/pc
2. Sewage Treatment Plant
Reclamation {including Siol) 200 Tk/cu.m
Excavation {Buldozer) 110 Tkicu.m
Backfilling (Bulldozer) 40 Tkicum
Banking {Bultdozer + Soil) 620 Tk/cum
Manuat Subgrading (Man Power) 50 kacﬁ.m
Tamping (Tamper)} 40 Tk/cu.m
Stope Protection (Manpower) 50 Tk/sq.m
Plain Concrete 180kg/sq.cm (including form-board) 7,200 Tk/cum ﬁ

Reinforced Concrete(A) 210kg/sqcm (including réinforcing 11,500 Tk/cu.m
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(for Base)

Reinforced Concrete(B)  210kg/sq.em (including reinforcing

(for beam and column)
Road

do

Architecture

Fence

Water Supply Connect
Electric Power Connect
Gas Connect
Telephone Connect
Water Supply Rate
Electric Power Rate
Telephone Rate

Water Analysis Set
Dump Truck

Dump Truck
Bulldozer

Power Shovel

Small Boat

Portable Engine Pump

Civil Materials

Sand

Gravel
Crushed Stone
Cement

Reinforcing Bar

bar and form-board)

bar and form-board)
Pavement (Asphalt) Surface 50mm
Gravel t=300mm
Administration Office
including materials + instalation
Administration Office 2 inch
Under Ground Cable
For 2 Burner
Administration Office
Residential & Community
Under Ground Cable
Administration Office (PS STP)
Include Laboratory Equipment

4ton

Ston

40PS

0.6cu.m

FRP work boat
10mHO.5cu.m/min

Shylet Sand
for concreat

Nominated Dia 40mm

Grade 40

1-3

20,700

1,020

500
37,500
610

9,850
7,400
12,000
30,000
3.67

4.5

190
1,670,000
1,500,000

2,400,000
1,800,000
5,600,000
867,000
623,200

360
2,000
2,60
7,700

34,300

Tk/cum

Tk/sq.m
Tkfsq.m
Tk/sq.m
Tkim
Tk
Tkim
Tk/set
Tk/set
Tk/ton
Tk/kWh
Tk/day
Tkfscl
Tk/set

Tkiset
T/set
T/set
T/sel
Tk/set

Tk/cu.m
Tkfcu.m
Tkicu.m
Tk/ton
Tkfton



Note:

Lahour Cost

Forman

Operator

Rigger

Skilled Worker
Unskilled Worker
Carpenter

Welder

Mason

1} These unit costs are not included the tax and the overhead.
2) Exchange rate: 1Yen = (.3333 Taka (as of Dec. 1997)
3) Exchange rate: US$ 1.00= 43.333 Taka (as of Dec. 1997)
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260
260
210
130
100
210
210
210

Tk/day
Tkfday
Tk/day
Tkiday
Tk/day
Tk/day
Tkiday
Tkfday




Appendix 7.2.2 Diveel Construction Cost of Sewer by 1.0m

Table 7.2.2.1 Unit Construction Cost of Sanilary Sewer

(Unit:TK/m)

Coveringm)| 1,0 20 | 30 | 40 s0 | 60 7.0
’li)ia.(mm)
Reinforced Concrete Pipe
250 - 5,031 6,626 | 31,022 36,136 | 41,541 48,154
300 5,486 7,100 | 31,651 36,778 | 42216 48845
350 . 5,612 7081 | 31,802 36609| 46,757 48,105
400 - 6,021 2509 | 32406) 37,225| 47406) 48771
450 - 6,440 7949 33,081 | 37,915| 48127 | 49513
500 - 7,815 90342 34,763 39612 49,868 | 51,272
600 . 9019 10,5081 40,197] 42,520 S1,615| 54,280
700 - 10,110 | 11,654 | 41,488 | 46951 52,742 55250
800 - 11,351 12,932 43984 | 49,532 S5,361 57,930
900 - 12,894 | 14,527 45842 51456| 57322 62923 "
1000 - 15,511 17,183 | 50,025 | 55725} 61,631 67,288
1100 17,978 | 19612 52,741 63,218| 64,189} 69,685
1200 - 20,325 21,999 | 55,785} 66,342 67,350{ 72,898
1300 - 23317 | 25039| 61,829 7,123| 73524 | 8L571
1400 - 26,313 | 28085| 68,694| 74,773 77246| 85327
1500 - 20094 | 30,9021 73,514 79635| 82,1450 90,264
1600 - 32649 | 34,508 77,7421 83,899 89441 94,617 1'
Polyvinyl Chloride Pipe
200 3,132 4,552 6119 30,503| 36,164 - .
250 3,579 5,055 65871 31,006] 36,683 - ;
300 4,088 5,545 7,144 | 31,595 | 37,292 -
350 4,592 5,838 7,880 | 32,135| 38,099 - .
400 5,369 6,696 8,755 | 33,044 39,024 - -
i 450 5,851 7,194 9270 | 233,597 | 39,595 - .
Steel Pipe
250 4667 - - - - - -
900 12183 - -
1100 18397 - . - -
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Appendix 7.2.3  Direct Construction Cost of Sewer
Table 7.2.3.1 Bill of Quantity of Sewer
_ Unil: m

By
# X Average Sewer Covering
Area M““E'f""‘a““'“ 0m | 20m | 30m | 40m [ 50m | 640m [ 70m
PVC ] 2007 ~ 239651 "T8ARST T LI0ST ST 0T o[ .ot
PVC | "20) el 0|7 ol Tes| T 260 o|  of
RC | 900 o] 1095 of ol of o] "0
New | RC " 1000 ~ “o| = 220 esof 2ss| of 0|77 " oof
sevice| RC 100 0| ol ol U idse| ase| of o of
Avea | RC | w200| " To| T T o el 2e0f - et ol
RC 1500 0 G 0 0 340 1,290 30
Sub-total 23,965 9,590 2,585 1,825 1,340 1,250 0
SP | 1100 4,400 0 0 0 0 0 0
Total 28,365 9,890 2,585 1,825 1,340 1,290 30 K
PVC ) 300f 38| 01 3401 O O 0 I )
PVC | 350 o) 5001 ef  600f 0 LY 0§ 1,116
pvcl 400l 60  of o] 85| 0 L0 0 145
RC 7000 of 0O . o __noy 0. 0y 70
RC 300 0 Liu0| 6F 0 gmw| o] 0y 2010
RC 1100 0 0 g 300 0 0 0 800
Sub-total 1,015 1,640 340 2,235 |- 1,580 ) 0 6,810
se | 900 1,340 0 4] 1] 0 0 0 1,346
otal 2,355 1,640 340 2,235 1,580 (1] 1] 8,150
Note: PVC: Polyvinyl Chloride Pipe, R(C: Reinforced Concrete Pipe, SP: Steel Pipe
Table 7.2.3.2 Direct Construction Cost of Sewer
i Unit: Tk
S Average Sewer Covering
® |I Area M”"‘”"_"a“““'l 10m [ 20w | 30m | 40m | s6m | 60m | 70m | o
"PVC | 200] 75058380 38,623,720 11,656695] 4422835 61  © — 0]123,761,730
|| PVC | 250 ol 454950 o] 2945570 9537580  of  of 12938100
_RC | _900) 0| 14118930 el —of el o 0] 14,118,930
New | RC 1000 o] 341420 11684440] 142570251 o] o 0| 29,353,985
Service| RC | "1100| 0 0f 0| 68,563,300 28,448,100 0] 0] 97,011,400
Area | RC | 1200 o] o o] o| 19239180 0 o] 19,239,180
RC 1500 of o] o o| 27,075,900 | 105,967,050 2,707.920 | 135,750,870
Sub-total 75,058,380 | 56,610,020 [ 23,341,135 | 90,185,930 84,300,760 | 105,967,050 | 2,707,920 | 438,174,195
S | 1100] 80,946,800 0 0 0 0 0 0] 80,946,800
Total 156,005,180 ] 56,610,020} 23,341,135 | 90,188,930 84,300,760] 105967,050] 2,707,920 [ 519,120,955
PVC 300§ 1,573,830 o] 2428960 of of ~of o] 4002840
PVC 350 45520 2,919,000 0] 19,281,000 ol ol o] 22245920
PVC 40| 33s7s0| ol ol asm0fl o o 0} 30,920,520
Extingt RC | 700f  of of  of ol masgw0] o]  0f 33335210
Service] RC | 800]  of i2%40t40| o]  of 43092840 = ol  of se032980
Area | RC ) I 0 o] 42,192,800 0 0 o 42,192,800
Sub-total 4,948,580 | 15,859,140 2,428,960 89,065,540 | 76,428,050 0 o] 188,230,270 %
SP | so00f 15325220 0 -0 0 0 0 0 16,325,’220“
Total 21,273,800 | 15,859,140 2,928,960 89,065,540 | 76,428,050 0 0 205,655,490
Local { 75,058,380 | 39,078,670 11,656,695 | 7,368,505 9,532,580 0 0] 142,699,830
¥/S |Foregin]| 61,747,200 33,390,490 14,113,400 171,885,965 } 151,191,230 105,962,050 | 2,707,920 541,003,255
Grand Totat | 136,805,580 | 72,469,160{ 25,770,095 | 179,254,470 160,728,810 | 105,967,050 | 2,707,920 | 683,703,085
Total Local | 75058380} 39,078670[ 11,656695| 7,268,505 9,537,580 0 0} 142,699,830
M/P |Foregin] 102,220,600 33,390,490 | 14,113,400 | 171,885,965 | 151,191,230 | 105,967,050 | 2,707,920 | 581,476,655
Q ‘Total | 177,278,980 | 72,469,160 25,770,095 | 179,254,470] 160,728,810 [ 105,967,050 | 2,707,920 | 724,176,485

Note: PVC: Polyvinyl Chloride Pipe, RC: Reinforced Concrete Pipe, SP: Steel Pipe
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