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1.Desin Condition

(1) Design Flow Rt

(2) Design Sewar Cuahiv and 1 ttulu

Quality

(3) Inlet Water Quality at Reactot

2. Inlet Chamber
{1)Design Condition
(1) Design Wastewater Flow

[2] Geometry

(1) Number of Basins

(2) Depth of Basin

(3) Width of Basin

(4) Length of Basin

(5) Volume required of Basin
(6) Retention Time

(7) Basin Demensions

Max Hourly

! Basin

2500 m

5500 m

4500 m
2 500 5.500
2.500 x 5500
= 334098272  sec

Width 5500 m

Dennowe-5 11

Procasys Col Dinapur doubleCHD +00 170106

Flow Rate

3

33

Unit-mg [
Witer Quahity
Unit:mg I
Water Quality Item
160.000 m3 day
1 852 m3 sec
4.500 = 3.1 m3
4,500 e 1.852 x 1
Length 4.500 m
2.500 m

STP basic &Inlet Chambert /1
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3. Fine Screen Channel
[1]Design Condition
(1) Design Wastewater Flow

[2] Geometry
(1) Inlet Gate
Number
Width
Height
Floor Level
Bottom
Influent Water Level
Velocity

(2) Screen Channel
Number
Width
Side Water Depth
Velocity

(3) Channel Dimensions

[31 Equipment
(1) Inlet Gate
Number
Dimension
Design Water Level
(2) Fine Screens (Main Channel)
Number
Open Space
Bar Thickness
Channel Width
Width of side plate
Side Water Depth
Height of Blind Plate at the bottom

Velocty through screen

(3) Fine Screens (Bypass Channel)
Number
Open Space
Bar Thickness
Channe! Width
Side Water Depth
Velocity through screen

Max Hourly = 160,000 m3 day
1.852 m3 sec
2 Main + 2 Bypass
1.000 m
1500 m
+ 81.900 m
+ 77.900 m
+ 79.100 m
1.852 v 1000 7 1.200 S2
= 0772 = 1000 m/sec
2 Main + 1 Standby + 1 Bypass
1.500 m
1.300 m
1.852 e 1.500 e 1300 72
= 0475 = 0450 m/sec
Width 1.5 m Length 75 m
SWD 1.3 m  (Freeboard 0 Sm)

Width
400

L3S IR N S )

50
13
50

1.852

= (

20

1.852

*(

il

w + 2 S
1.0 m x Height 15 m

mm
i 1.400 v 1.250 S 2
6 + 2 ) 6
0706 < 0 800 m sec

s 1500~ 1300 .~ 2
20 - 9 ) 20
0689 < 0800 m sec

Fine Screenl 1
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Grit Chamber
Design Condition

Design Flow Rate

Specific gravity of San'd
Sedimentaton Vel 1t

Average Velocins

Grit Chamber

Required Surface \r-
Number of Basims

Surface Area required Basin

Required Diameter »f Ba i

Basin Dimensions

Inlet Gate

Number

Width

Height

Floor Level

Bottom

Influent Water I cvel

Velocity

Max Hourh
205
00 | n sec

01 I see

Vaortex Grit Chamber

160,000 mi day

1 852 mi sec

4500 mom2day

1852/ 00521 35558 m2
2 S 4 0 W
35558 S 2 17779 m2
( 1/ =& 17779 ) 05 4758  m
v 500 m
Dia 500 1 Depth m (Frechoard 0 3m)
2 M - 0 Bypass
1000 m
t oou m
. 81200 m
' 77 700 m
4 78 700 m
I 832 e 1 000 Ve 1000 /s 2
- 0926 1000 nwsec

Grit Chamber1/1
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Primary Clarifier (Existing structure)
Design Condition
Design Flow Rate

Type
Surface Overflow Rate required

Number of Basins

Design

Surface Area required
Surface Area required/Basin
Side Water Depth

Diameter required

Basin Demensions

Sludge generated per day

Inlet TSS

Reduction in TSS

Outlet TSS

Solids removed from Primary Clarifiers
Solids Consistency

Volume of Primary Sludge

Equipment

Primary Sludge Pumps
Sludge withdrawal
Running Time
Number

Required Capacity

Average Daily

80,000 m’ day
0926 m’ sec

= 5556 m min

Circular Clarifire

35 m" m’ day
3 Basins
80,000 e 35 = 2,286 m’
2,286 e 3 = 762 m
35 m
311 m Existig structure 312 m
Diameter 312 m x Depth 3.3
400 mg/L
60%
160 mg/L
23,122 kg/day
30 %
Sohds removed x 100
Sohids Consistency
= 771 m’ day
i2 Times day
050 hr Time
3 W + 3 S
771 m day / 12.0 7
= 428  mYHr 50 m’/h

unit

OK

0.5 3

Primary Clarifier1 1
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8. Rewtor
[1]  Design € andition
(y D 4 R QO 50,000 m' day (summ 2
) K0.000 m] dav{Winl 1"
2y 1 v Sl 4} 40,000 m3/day )=
Q= <100 m3/day « 0300
A= 0 m 3 /dny u 0000
Q= 0 m3/day iy 0 000
(3)  Reactor Valume Split T = 20 238% (SR IS
Y= 29 7020 913
Yo 20 238%0 BRI
iy 297627 113
Yo 0000% 0
iy 0 000°%, 4]
Yores 0.000% 0
Ay 000
tolal 1oic s 31.02
(4) Dectermnation of Dimcusions of Basing
Ttem unit Pass | Pass 2 Total
\noxic Acrobrice \noxic Aer bic
Wadth m° 230 23.0 23.0 23.0
Depth m’ 5.5 55 55 55
Cross Scction m’ 125.5 1255 1255 1255
1 ength m 170 250 170 250 84.0
S ommepd m’ 2134 | 3138 | 2134 | 3138 |10,542
Total Volume m’ 6401 9413 6.401 9413 31,626
Actual HRT hour 192 282 192 282 9.49
Number fhasns 3 Nos
(5) Total Volume of Reactor 31.626 m3 L 0.395 day
9488 h

(6) Reactor Volume Splut

{7) Design Water Quality

Inlet BOD
Qutlet BOD
Inlet S-BOD
Inlet COD
Inlet S-COD :sCOD
Outlet S-COD  :nbsCODe
Inlet thCOD
bCOD/BOD
Inlet b.COD :S
Inlet abCOD
:nbpCOD
Inlet TSS
Inlet VSS
1VS8Se p
:nbVSS
1TSS
Inlet T-N

Von =
Va, =
\;I)NZ
Va,
\,I7N3
Va,
Vi
Va,
anoxic
aerobic

total

6,400 500 m3
9412 500 m3
6.400 500 m3
9,412 500 m3
0000 m3
G000 m
0000 m3
0000 m3
12,801 000 m3
18,825 000 m
31,626 000 m

[m)

W

(¥

175 mg !/
10.0 mg//
117 mg !
315 mg/!
210 mg/
23 mg!
47 mg!
160
280 mg//
35 mg/l
12 mg//
160 mg/
112 mg/

assumed as 2/3 of BOD

assumed as 2 3 of COD

=3COD-1 6sBOD
assumed as 15% of COD

=TCOD-bCOD-nbsCODe

assumed as 70% of TSS

094 gCOD gVS TCOD-sCOD/VSS
1244 gnbVSS m. =nbpCOD/VSSeep
48.00 gnbVSS/m=TSS-VSS

45 mg/!

Reactor1/4
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Inlet TKN
Inlet NH,-N
Inlet T-P
Inlet Alkalinity as CaCO3
Outlet Kjeldahl N
QOutlet NH4-N
Outlet NO3-N
Water Temperature
Return Sludge Concentration

10) MLSS
11} Ratio of Return Sludge

(12) DO in aeration tank

12]

Design of Nitrification Process

(1) Activated sludge design kinwtic coefficients at 20°C

@

3)

4

Hacs

Hemax AOB,T
baosT
St

DO

Kyt aon
K(] LAOB

Destgn SRT

Biomass producti
Px,vss

Px,pss

Process Cal_Dinapur doubleCND r00 170106

45 mg/l
333 mg/!
- mg/l
380 mg// assumed
2.0 mg/!
2.0 mg/l
8.0 mg/!
T= 20.0 °C
Rs= 8,000 mg//
Krss = 3,000 mg// at final aerobic zone
8,000*Rr 1+Rr)~— 3,000 mg™
3,000 8,000-3,000 060
Rr= 0.60
Re= 0.60
Xiss1 = 3,882 mg/l
Xss2= 3,000 mg/l
X z553= 2000 mgd
Hrsse 3000 mel/
2.00 mg/L
Coefficient Unit CO,D. NH4 . NQZ .
oxidation [oxidation |oxidation
Hmc gVSS/gVss -d 16.000 0.900 1.000
K, Koz Koz [mg/L 8.000 0.500 0.200
Y f:;)ssifm 0.450 0.150 0.050
b gVSS gVsS -d [0.120 0.170 0.170
fd unitless 0.150 0.150 0.150
Koz mg/L 0.200 0.500 0.900
8Value
Hopax unitless 1.070 1.072 1.063
b unitless 1.040 1.029 1.029
K, Knus-Knoz  unitless 1.000 1.000 1.000

Wastwater Engineering Treatment and Resouce Recavery Fifth Edition (METCALF & EDDY AECOM)

HaoB=

Heoxx AOB, T
bace ™
Saua™
DO=

Kyna aos=

Ko,AOB"

Design SRT=

Actual  (Px,155)SRT=
Required Px,1s5)SRT=

=
2
@)=
@=
®=

Px,ves—

Px,1s6=

S_

by

Vi

0.9000
0.1700

2.0000
0.5000
0.5000

4.9000

64,780.147
64,669 191
36,532.393
4,878 222
1,220 419
3222157
18,816 000

8103 458
13197.794

0.4568
0.1200
0.4500
6.0000

0.150

gegd e A0B [ St/ (Sapa Ko} 1[S0/(S0 Ko a0m))-bao

g/g-d *1.0720%° umax  at20°C = 0.900
-b*1 b at20C 0170

mg/

mg/

mg !

mg/

day

kg =I(Vai* Xyss:)

kg =SUM(®: &)

kg =Q(SRT)* Yi(S -S}[1 b{SRT)})/0.85

kg =Q(SRT)nbVSS

kg =Q(SRT)Yn(NOx)/[1+b,(SRT)}/0.85

kg =f,.by. QY1 Se-S)SRT/[1 +by( SRT)}/0.85

kg =Q(SRT)(TSS0-VS50)

kg d —Px bio+Q(nbVSS)

kg d

mg ! —Ks[1 b(SRT)] [SRT pip-by)-1]
=b*1 042 b a20C= 0.120

g\ SS g bCOD

g/g+d —pa¥1.04 7 pmax  at20°C — 6.000

gVSS g NOx

Reactor2/4
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MOx 10000 g Inlet TH™N 8 '
'0 KRR | wortected
NN 7107 901 QY (5, S)HHbESR I by OY(S -SISRT {1 by, SR |
TOYR(Nox) 1 by SRTY
0337 252 DS ) TSR]
SSE9 £y by QYIS -SISRT 1 by SR )]
2708 QY n(Nox) [1Hh,u(SRT]
(5)  Nittogen for mitrih o W2 gl TR =Ne-0 120y, Q
(6Y  Comp nent- (N0
tm

0026
0127
Ineit morgnnic
total R,103 ISR
(7)  Fraction of biomass s
Nygy ' Va N, ocVa 19,707 kg VSS
Nygs*Va N \a G4 669 kg TSS
FractionV'S$ FracticnV'SS 00611
(8) Summary of biomass nutrifier concentrations
Pass MI S8 MIVSS Nitrifiers Biomass
g m wm g\'SS/ml’ g\/SS/m3
1 3,882 2,384 62277 1,864
2 3.000 1,842 48 125 1,441
2 3000 1842 48325 443
4 2000 842 48123 1441
(9) Summary of flowrate
Pass Influent Flow Previous Flow Total Flow
Q Q Q
1 0500 1200 1700
2 0.500 1700 2.200
3 0600 2200 2200
4 £8:000 23200 2206
(10) Summary of step-feed solution for NH4-N
Pa Influent Flow Previous Flow NH4-N Rn
m3 d m3d @/m3 g/d
40,000 96,000 0.430 1,298,496
40,000 136,000 0.659 1,236,085
6 +16:600 0659 0
<] 376000 6650 [

Reactor3 4
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[3] Design for Denitrification Process
(1) Fraction of thCOD

(2) SDNRb

(3) SDNR

4) NO3-N balance

5) Effluent NO3-N

6)  Alkalinity to be added to maintain pH7

{4} Equipment

(1) Ras Pumps

Ras Ratio
Required Capacity

Number
(2) Circulation Pumps
Circulation Ratio

Required Capacity

Number

rbCOD/HCOD= 16.88%
Percent SDNR equation coefficients
rdCOD(%) 50 bl
10 0.186 0.078
20 0213 0.118
30 0.235 0.141
40 0.242 0.152
50 0.270 0.162
SDNRb= 0150 g/g-d =b +by[In{F/M,)]
bo- 0.213
by 0.118
SDNRt SDNR,* 6% 8= 1026
Pass Biomass Inﬂuentt Flow Anoxic Volume M, SDNR
ate
gVss m’® m3d w’ gvsS m® ggd
1 1,864 40,000 6,401 0.587 0.150
2 1,441 40,000 6,401 0.75% 0.180
3 44 8 8 0066 6560
4 144t 8 9 8000 84000
Pass Total NO3-N |Anoxic removaNO3-N remaining NO3-N produced NO3-N effluent
gd g/d g/d &/d g/d
1 674,228 1,790,619 0 1,298,496 1,298,496
2 1,298,496 1,664,170 0 1,236,085 1,236,085
3 1,236,085 0 1,236,085 0 1,236,085
4 1,236,085 0 1,236,085 0 1,236,085
Ne= 7023 gm3
mg/!
Influent Alk 380.00 mg/
Alk used 230.8% mg/l =7.14xNox
Alk produced 86.89 mg/l =3.57x(NOx-NOxe)
Alk to maintair 70.00 mg/l
60 %o
80,000 m3 day x 60% 24 3
— 667 m3Hr = 670 m3/Hr
3 Work 3 Standby
60 %
80,000 m3 dayx 60° /24 /3
= 667 m3/Hr = 670 m3/Hr
3 Work -~ 3 Standby

__1 0_

Reactord 4
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7. Air Requirement at Average Flow
[1]  Design Condition
(1) AOR R, RO 1X.825 ky/dav
= 844 kp/h
Qin sDesipgn Average Flow 80,000 m3/d
Inlet hCOD SO 280 my//
S S 0457 my/
Nox Nov 32338 myy!
Pxbio Pibe 08962 kp VSS/A does not include nitniving hacleria
R, Ry QS =S-kINOWNONe 1 Py, VESTO-NOS
Ry Ry 18,825 hp 024
h 7 86
(2) SOR(Standard Oxygen ransfer Rate at site) _ AOKR - Lera 1.024-
a « - T (B-Ce Cor(P P Cy
Cq © Saturated DO at sea level and 20 C
9.09 my/l
(G : Saturated DO at sea level and operating Temperature
6.93mgl at 35 C
20-1 ©-150 104 : o 0.7006
C, » operating DO in Basin 2.0 mg/L
a . Correction Factor by the Water Depth
H10.4014/P, 1.19357
D : Tank Iiquid Depth  5.00 m
P, : Standard absolute pressure at s 1033 m
Py : Absolute pressure at Plant Site Elevation m
Py/P, o expl-gM(z,-7,)/R*T] 0.992
g : Acceleration due to Gravity 9.80665 m/s®
M . Mole of Air 28.97 kg/kg-mole
Z : Plant Site Elevation 70 m
Z, Sea Elevation 0m
R : Universal Gas Constant 8314 Nm/kg-mole K
T Temperature  273.15+t = 308.15 Kelvin
a relative Transfer Rate to clean Wa  0.65
B relative DO Saturation to clean We  0.95
F ;. Diffuser Fouling Factor 0.90
= 143,104 = 42,197.03 kg day
3.3913
(3) No. of Basins 3 Basin
(4) Standard O2 required at Field Conditions per Bas = 14,066 kg/day
(5) SOTE for the above Effective Aeration Depth 305 %
(6) Fraction of O2 in Air 23.18 %
(7) Specific Gravity of Air at Standard Condition| 1.293
(8) Safety Factor 10%
(9) Airrequired at Field Conditions per Basins = 181,655 m’/day = 7,568.9 m’/hr

Air Requirement at Average Flow1/2

...‘I]._
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(2]
M

Equipment
Air Blower
Number

Required Capacity

Pressure

Safty Factor

Heat capacity ratio

Atmospheric pressuer at site elevation
Total inlet pressure

Volume rate of flow at inlet point
Total discharge pressure

Overall adiabatic effeciency
Inlet air temperature (min.)

Shaft power

Rated Output of Motor

6
7,569

3,784
65

10

14
100.542
98.542
65.106
165.542

0.65

15
93.580
102.938

W+

m*/Hr-Basin
m/h =

kPa

%

S
2 unit/Basin
3,800  m®/h /unit

110 kW

_1 2_

Air Requirement at Average Flow2/2
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Secomdary Clanifier (1 disting strucinee)

Design Condition

Desin Fl w Ral

Type
Surface OserfTw Rat o |

Number f Basin

Geometry

Surface Area reguired

Surface Area required per Basim
Side Water Depth

Diameter required

Dimensions

Sludge generated per day

Inlet TSS

Reduction in TSS

Outlet TSS

Solids removed from Primary Clanificrs
Solids Consistency

Volume of Pimary Sludge

Avery 1ok

Circudn lantfi s

2

£0,000
3,200
35
369

Mameter

40
6000
160

23,122

30

Sohds removed

£0,000 m h
0926 m
56 m o mm
m m da
Ban
3200w’
3 1,067 m*
n
n Ear e stiucttre 400 m
| m Depth T m
my |
mo
kg day
n(}
100

Sohids Consistency

771 m’ day

OK

_1 3_

Secondary Clarifier 1/1
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9, Chlorination Tank
{1)Design Condition
(1) Design Flow Rate
(2
(3)

(not in scope of project)

Contact Time

Type of Chlorine

Design Chlorine Dosage Rate
Required Chlorine per day

EEesEtee

g

Tetal-Velume

43 Ghlerinator

{2y GChlerine-Tonner

Storage-duration

Average Daily Flow 80,000
30 min
Chlorine gas
10 mg/L
Average Daily Flow 7
8000 kgd
= 3333 kg/h

= 16667
Gentact-Time 30 min
H lanes
260 m
36:00 m
200 m
1 tank
Average-Delly-Flow £ 86400 < \Widik #  Depth
£0.006 P 86400 £ 00 P 299
= 9:231 rlses
= 26 m X 386 " X 28 m
X H X 1+
= s = > 16667
2 W + 1 s
16867 kgL htunit = E kg h-lunit
13 w + 2 s
1508 days
928.00 ketunit
1283 unite = 13 units

m’ day

1000 x Design Chlorine Dosage Rate

_‘]4_

Chlorination Tank1/1
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Sludge Thickener

Generated Sludge

Pramary Sludge

WAS Sludge

Gravity Thickener

Number

Conststenes of Thickened St l -
Design S lid Louding

Required Surface Aren

Required dumet o1

Side Water Depth

Actual Volume o Tank

Retention Time

Mechanical Thickener

Type of Thickener

Number of thickenets

Design Polyelectrolvie Dosage
Consistency of Thickened Sludge
Operation Time

Design Polyelectrolyte Dosuge
Required Polyelectrolvie
Dissolving concentration

Volume of Polyelectrolyte solution

Capacity of Thickeners

‘WAS Sump

WAS Sludge

Sludge feed flow rate to thickener
Minimum deteision time
Required sludge volume

Basin Dimenstons

Thickened Sludge Sump
Thickened Sludge
Minimum deteision time
Requured sludge volume

Basin Dimensions

23,122 by/duy 771
12,020 ky/day S02
2 W + g '
500 0
120 hg m2d
23422 ! 19270 m2
120
4 ] 12
( 10270 r— ) =
nt 2
35 tn
n 2
" i 50 = 103 87 m3
103 87
— » 2 24
77
= 2264 Hi 24 h 12
Rotary Drum
2 W : ! S
15 kg/t-DS - diny
500 Y
18 hours dav 7 days per week)
15 hg =-DS-dav
1803 Kg day
020 Y
g0t m3dn
See arv q TR 3
Secondary Sludge volume Operation weck
Operation Time No
135023
= 7 41.7
183 2 7
> 50 m’/h
6260 m'h
50 m3/h 2 = 100 m3 h
3 hours
30000 m’
Width 6.0 m > Length 65 m
¥ Depth 40 m > 2
= 3120w’
3
22838 m'd
12 hours
11419 m®
Width 6.0 m % Length 65 m
Depth 4.0 m x 1
= 1560 m’

m3 day
m7 day
11.08 m
1150 m
h

__15_

Sludge Thikenerl 2
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Equipment

Gravity Thickened Sludge Pumps
Transfer Time

Number

Required Capacity

Mixing Blower for WAS/Thickened Sludge Sump

Required Volume
Agitate Rate
Number

Required Capacity

Mechanical Thickener

Capacity

Number

Mechanical Thickener Feed Pumps
Capacity

Number

Polvelectrolyte Dosing Pumps
Safety Factor

Number

Required Capacity

Specification Capacity

1200

771

times X

561.6

m*/h

0.75 b/ time
1
9.0 /
=
1
12 /
=
1
1
1
18.0 /
15
=

1
600

(8]

045

m’/h unit

m’ h unit

_‘]6_

Sludge Thikener2 2
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Studge Digester (eadsting structore)
Design Condition

Generated Thickened Shudge

Ratio of VSS

Total VSS

Total inorgante sha §»
Retention Time

Y Destruction m v S

VSS destroyed

Generated digested sludge
Sohds Consistency

Volume of Digested Studge

Geometry

Volume required

No of Basins

Volume required per Basin
Depth provided

Area required per Basm
Diameter required per Basin

Basin Dimensions

Equipment
Mixers for Digestion Tanks

Capacity

Number

Digested Sludge Transfer Pumps
Transfer Time
Number

Required Capacity

from Gravity 1hic “ener 20,8 0 kg day [ m3 day
from Mechaneal Fhuckener U, [STRUAN 22 m3 day
Fotal 32,220 ky/din [ m3 day
75 %
20177 g dw
= 8,057 hy/duy
20 days
50 9%
= 12,080 kg day
= 20,143 ky/day
31250 Yo
Total SHlids 109
Solids Consistency
= 645 m' day
12,801 n’
Basing
4297 m'
m
614 m
280 0m
Diameter 290 m Depth 70 m
3 Basins = 13 871 m’
46.4 m
3 W - S
12 00 times 05 h time = 600 hd
3 w 3 S
645w 60 e 3
= 358 m' Hr 40 m® Hr Unit

_1 7_

Sludge Digester1/1
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Biogas Power Generation

Design Condition

Biogas generated per kg of VSS destroyed
VSS destroyed

Generated biogas

Biogas Holder (Existing)
Required volume

No. of Biogas Holders
Required volume per unit

Dimension

Equipment

Biogas Power generators

Biogas Generation

Biogas Caloric Value

Biogas Engine Conversion Efficiency
Number

Power Generation

Desulfurization Equipment
Biogas Generation

Peak Ratio

Number

Required Capacity

Biogas Blowers
Biogas Generation
Safety Factor
Number

Requured Capacity

Biogas Flare
Biogas Generation
Operating hours
Safety Factor
Number

Power Generation

09 m/kg
12,086 kg/day
10,877 m°/day
50 % of generated biogas = 5,439
2 Nos.
ahl m’
Diameter 210 m x height
= 6027 m > 5439 m
0126 m’ sec
22,000 KIm’
400 %
2 W 1 S
0126  m’sec 22000 KJIm®
= 5539 kW 60
45322 mhh
1.5
2 w 0 S
45322 m3/h 15
= 3399 m’h 360
45322 m'h
1.5
2 W + 1 S
45322  m3/h 1.5 /
= 3399 m'h 360
10,877 m’ d
24 Hr
1300 %
2 W
340 m*/hr

m

2 Basins
OK

0.4
kW

2

m*h unit

m’/b/unit

3
m’/hr

_18_

Power Generation1/1
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13. Centrifuge
[1]  Design Condition
(1Y Type of Dewatening nititu
(2)  Quannity of Digested Shidge gencrated [RE} ky/day
(3)  Design Polyelectiolyte Dosage | Ky DS -day
(4)  Volume of Migested Studye Wbt O m' day
(5) Consistency of Dewntered Sludge 8200 "
(6)  Operation Fime 16 hours day Gdays perw -}
12} Volume of Centrifuges i ted Soluds Op rat nw b
Op ration Time - No
Gdd 6 7
1o 2 [5}
- m haw
[3] Dewatered Solids ested Studge { 1 + Inje tion Rate )
20 143 I 00015
20173 hday
[4] Dewatered Cake Volume Dewatered Solids 100
1 Moisture Content
7
6 days per week
_ 50173 100 . 7
10¢ 82 6
130 75  das
[5] Polyelectrolyte
(1) Design Polyelectrolyte Dosage 15 kg (-DS-day
(2) Required Polyelectrolyte 30 21 kg/day
(3) Dissolving concentration 020 Y
(4) Volume of Polyelectrolvte solution 151 m3 day
[6] Equipment
(1) Centnifuge
Capacity 25 m’/hr
Number 2 W + 1 S
(2) Centnfuge Feed Pumps
Capacity 25 m'/hr
Number 2 W ! S
(3) Polyelectrolyte Dosing Pumps
Volume of Polyelectrolyte solution 1511 m3/day
Operation Time 16 hours/day ( ¢ days per week)
Safety Factor 15
Number 2 w + 1 S
Required Capacity 1511 m'/d 160 2 ¥ 7 6
= 055 m’h
Specification Capacity 0.55 m’ h 1.5
= 0826 m’h = 090  m/h unt
(4) Polyelectrolyte dosing System
Required chemical volume for Mechanical Thickeners 0.25041375 m3/h  x 2 Nos 18 vday
for Centrifuges 055 m3/h  x 2 Nos 16 h/day
Total 26.64 m3/day
Tanks Dimensions Width 2.5 m Length 2.5 m
x Depth 25 m x 2
= 313w
Number 2 w + 0 S
Centrifuge1/1
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12]
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@

13]
)

Centrifuge Feed Sump

Design Condition

Quantity of Digested Sludge generated
Solids Consistency

Volume of Thickened Sludge

Sludge feed flow rate
Centrifuge Operation Time

Geometry
Required sludge volume for continuation

Basin Dimensions

Equipment
Mixers for Centrifuge Feed Sumps

Required Volume

Number

20,143
25 %

Total Solids

= 20,143

= 806
33.57
25 m3/h

kg day

ms/day
m’/h

16 hours day

( 50
= 262.86
Width 6.0
x Depth
= 2520

1260 m’
2 W

m

m x
35

3

m

100
Solids Consistency
100
3

2 =
6  days per week)

33.57 Y x 16
Length 60
m 2

- S

m3 h

_20_
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Material Balance Sheet

[Dinapur STP] STEP

Materiai Balance Sheet SD4

A
0 Injet 1:Inlet to Primary Tank 3:lnlet to Reactor E 17:By Endogeny Breathing 5 Outlet from Reactor i
QU(m3/m ) 30,000 Qi m3m ) 82,182 Q3(mIM) <1411 | TIS(-DSM) QF mID
Tot DS/ 32000 THt-DS/D) 35922 T3(t-DSM) 1280 XiT(%) TSNS
S0(mg/1) 40 S1(mg/l) 43" S3 mg ) 157 s i
X0(%) 100 X1(%) X3 (%) ‘ XE(N Xt
Reactor /Secondary
Primary Sedimentation Sedimentation - Ocdex
) Tank Tank
! | 1 | fox Qemsat |
| [ i Chemacal Desxze )
15:Total Supernatant } 2:Primary Siudge ; 4:Excess Sludge - i { Ds
QI5(m3/D ) Q2(m3/D ) ol i QY mID 1 =4
TIS(t-DSM) R2(1-DSD) 23122 : T4t DS/D) Mechanical - v
S15( mgA ) S2(mght ) S dn ] S4 mp ) Thickner 1
X15(%) X2(%) 723 : X4 (%) T nsy
I liss Revorer 4 . NW o Chet
H ! R Chermcat Dazage Qiy=3D
22:Supematant 1 21:Thickened Shidge | LS
Q4 m3m ) : QH mED || ®1 = |
T4(-DS/D) 1 (T3S | 1 X%y |
S4(mgh ) : (sn t } NS e (Dossze )
X4(%) i 1 1
! Il —— P (SS Ramway )
(SS Recovery | Digester e e, !_____> {entrfope
Gravity
Thickner
Digesied n Cal=
6: Thickened Sludge = QB niD
Q6(m3/D ) . n -ns
T6(t- DS/D) RS- 5N gt
SA( mg/) o X%
X6(%)
7 Thickener Supernatant 10-Digester Supernatant 14 ewasers
Q7(m3/D ) 010 m3D QY =ud)) 53
TI(-DS/D) [ToeDs ] T14:-0SD) Lo
ST(mg) B Shgzet) 1533
X7(%) x| N0 12
Y Y X
A # 1L.EGEXD

O: Wi Fiew  (eliiny)
T:Sobd M~ - @rDSE)

5:Sald

X: Rt fo¢ lzlet Sobd - (33)

- Waxr
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Inffluent
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Sr. Facility W/Dia. L SWD/H
No. (m {m) m
01 Inlet Chamber 1 55% 45l  255W
02 Main Screen Channel 3 15Y 7.5k
100 /“/ 03 B ass Screen Channel 1 15"’. 7.5L
\ 04 Grit Chamber 2 5D
4’7>\//<¢/ 05 Parshall Flume R St
//A\F\ 06 Distribution Chamber 1 wers¥ reeel
07 Primary Clarifier 3 31pbe
08 Anoxic Tank 1 3 200% 150l
09 Anoxic Tank 2 3 200% 195 455
10 Aerobic Tank 3 200% 400l 4 55WD
11 Secondary Clarifier 3 400D 3.55¥D
12 Chlorine Contact Tank 1 Not in sco e of ro'ect
o 13 Primar Shd e Sum 3 30% 40l 4080
[l DiENFECHION EACIITY 14 Secondar Stud e Sum 3 S,Uw. 4.0L 4 5%
5 O ol 12 15 Slud e Thickener 2 115D 4 QS¥D
y - —— 16 WAS Surmp 6.50 4 QSVD
/ Q @ | 25 17 Thickened Slud e Sum 650 4 0S¥D
// Q | — Anaerobic Slud e Di ester 7.05¥D
L — h Bio as Holder 8.75¥D
, . 22 (18 Centrifu e Feed Sum 6oL 3sH
/ 31 U9V >N Sludge Dr in Bed srerl el
/ O N_/ {/] \\ Filtrate Sum House 13.0L  #esall
= a Air Blower Room 25.0L
,'_—Z;}J 1| - Treated Effluent Pump House 13.0L
[ ] 30 D Chlorination Buildin Not in scope of ro’ect
B . J 33 Thickened Slud e Pum House 6.0V 6.0L 401
Q Q e == Mechanical Thickener Bui din 100% 1500  8oH
4 i1 N\ 4 . N\ Centrifu e Buildin 15.0%  30.0b
O Q ( \ \/ \ ( Control Room for Di ester 4,2: 4.3t
\ JUERTAN //1 4 P?wer Iv{ouse 295 31.6
~ - e Bio as Ilare
[D - B 3 Administration Buildin 2e¥ 252
| (I Electrical Buildin» 15.0% 200t
L p10 10 10
! i i Main Process Line
5 Iy |9 '9—"‘;": Sludge Line
®— o | Olher Line
: 8 8 Proposed structure
- o Demolished structure
, l\\w// &\\13 e 4 Existing slructure
Vg Loy
@ \TT “4 ~ Project Name
5 5 6 PREPARATORY SURVEY ON GANGA REJUVENATION
) ' PROJECT IN THE STATE OF UTTARPRADESH, INDIA
o | 1y ¥Ry 32N B FREMEE
E' |32 Drawing Title
Scale §.
Q Q L g Dinapur STP 80MLD Layout 1:2000
. 00, 4, ) (Mlternative 1)
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Sr Facility No.  W/Mir. N SWD/H
| o i S D m
| o1 Inlet Chamber | Chob oS
[02__ {ain Screen Channel | 2 o | ol 1 35"
03 |Bypass Screen Channel o o ] ot 15
| 04 |Grit Chamker o] . .ob 30
{05 | Parshall Flume [ o] aree¥ | oeened S¥D
| 06 Distribuiion Chamber |y sees¥ sarl B
67 | Primary Clarifier 3 3peke 35
08 Anoxic Tank 1,2 6 :
038
10 nerobic Tank 1.2 6
1 “econd  Clarifier 35
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Itm

Hagwangur S TP

1.Desin Condition

1]
()]

12]
(e)]
@
(€]
“

(1) Design oy Rat

(2) Design Sewar Qualitv and Filu
Quality

(3) Inlet Water Quahty al Reactor

Inlet Chamber (existing structure)

Design Condition

Design Wastewater Flow

Geometry
Number of Basins
Depth of Basin
Width of Basin
Length of Basin

Flow Rate

Lnit'mg
Water Quahity

Unit-mg/L
Water Quality Item

Max Hourh — 18,000 m3 day
= 0208 m3 day
i Basin
- m
1200 m
1200 m

STP basic &Inlet Chambert /1

_27_
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3. Medium Screen Channel (existing structure)
{1)Design Cendition
(1) Design Flow Rate

[2] Geometry
(1) Inlet Gate
Number
Width
Height
Floor Level
Bottom
Influent Water Level
Velocity

{2) Bypass Gate
Number
Width
Height
Floor Level
Bottom
Influent Water Level
Velocity

(3) Screen Channel
Number
Width
Side Water Depth
Velocity

Channel Dimensions

(4) Bypass Screen Channel
Number
Width
Side Water Depth
Velocity

Channel Dimensions

(5) Outlet Gate
Number
Width
Height
Floor Level
Bottom
Influent Water Level
Velocity

(6) Bypass Outlet Gate
Number
Width
Height
Floor Level
Bottom
Influent Water Level
Velocity

Max Howrly = 18,000
= 0.208
1 Main + 0 Bypass
1.000 m
1.000 m
+ m
2 0.000 m
+ 0.500 m
0.208 s 1.000 7 0,500 7
= 0416 < 1.000 m/sec
0 Main + 1 Bypass
0.500 m
1.000 m
+ m
+ 0.000 m
-+ 0.500 m
0.208 e 0.500 e 0.500 v
= 0832 = 1.000 m/sec
1 Main + 0 Standby
1.000 m approx.
0.450 m approx.
0.208 s 1000 7 0.450 s
= 0462 = 0450 m/sec
Width 1.0 m x Length
X SWD 0.5 m
0 Main + 1 Standby
0.500 m approx.
0.450 m approx.
0.208 s 0.500 e 0450 e
= 0924 > 0.450 m/sec
Width 0.5 m x Length
x SWD 045 m
1 Main + 0 Bypass
1.000 m
1.000 m
b m
+ 0.000 m
+ 0.500 m
0.208 s 1.000 7 0.500 e
= 0416 < 1.000 m/sec
0 Main + 1 Bypass
0.500 m
1.000 m
+ m
0.000 m
0.500 m
0208 / 0.500 d 0.500 e
= 0832 < 1.000 m/sec

m3/day

m3/sec

m

(Freeboard 0.5m)

much higher than usual design

m

(Freeboard 0.5m)

_28_
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131
(1

(2)

(3)

®

“

&)

Fguipment

Inlet Gate

Number

Dy nsion

Design Water I |

By pass Gate

Number

Dimension

Design Water 1 vl

Medium Screens (Man hann |
Number

Open Space

Bar Thickness

Channel Width

Width of side p at

Side Water Depth

Height of Blind Plate at the bottom

Velocity through screen

Medium Screens (Bypass Channel)
Number

Open Space

Bar Thickness

Channel Width

Side Water Depth

Velocitv through screen

Outlet Gate
Number
Dimension

Design Water Level
Bypass Gate
Number
Dimension

Design Water Level

|
W lth

Mo dth

0

6
05

o

0208

m

\\

m

W
mm
mm
m
mm
m

mm

0751

W
mm
mm
m

m

Proceny Cal Bagwanpur cnd 100 170106

S

m [ ! m

S

m 1 it 1 m

appr x

APPIoN
Ve 0900 e 0 400 e 1

20 , 6 20

0 80 m sec

approx
approx
s 0500 s 0450 /s 1

50 + 6

1.035

m

0.5 m

0 80(

)

m sce

50

much higher than usual design

Hesght 10 m

S
Height 10 m

_29_
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(1
n

@
€)
*

[2]
n
@
)
*)
®)

B3]
M
@)
©)]
(C)

(&)

[4]
(n
@
3
4

(5

Grit Chamber (existing structure)
Design Condition

Design Flow Rate

Specific gravity of Sand
Sedimentation Velocity
Average Velocity

Grit Chamber
Required Surface Area
Number of Chambers
Width

Length

Actual Surface Area

Distribution Weir Gate 1

Number

Weir Width

Stroke

Overflow Height as usually operation

Overflow Height at mamntenance of one line

Distribution Weir Gate 2
Number

Weir Width

Stroke

Overflow Height as usually operation

Overflow Height at maintenance of one line

Max Hourly = 18,000  m3/day
= 0.208 m3/sec
2.65
1000 m3/m2/day = 0.0116  m/sec
03 m/sec
Rectangular Grit Chamber
0.208 s 00116 = 17971 m2
1 S + 0 w
2.0 m approx..
7.0 m approx..
2.000 mW % 7.000 m
= 14000 m2  approx.. > 17.971

to distribute flow between existing line and new line

2 Main + 0 Bypass
0.500 m
0.500 m
( 0.208 e 1.840 /7 0.500
= 0234 < 0.500 m
( 0.208 Ve 1.840 / 0.500
= 0371 < 0.500 m

to distribute flow between two existing Primary Clarifiers

2 Main + 0 Bypass
0.300 m
0.400 m
( 0.104 e 1.840 Ve 0.300
= 0207 < 0.400 m
( 0.104 s 1.840 Ve 0.300
= 0329 < 0400 m

m2

Ve

e

higher than usual design

5 ) 2/3
1 ) 23
5 ) 23
1 ) 213

_30_
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5-1

{1
M

12]
(H
(2)
(3)
€Y
(%)

13]
0]
(2)
3)
)
&)
(©)

14]
M

Primary Clanfier (exvisting stincture
Design Condition

Design Flow Ran

Ty
surface Overflow Rt 1 oquin |

Number of Basim

Geometry

Surface Arca requur |
Surface Arca 1 -quit d Basin
Side Water Depth

Diam ter re qutred

Basin Dimension

Sludge generated per day

Inlet TSS

Reduction in TSS

Outlet TSS

Sohds removed from Primary Clanifiers
Solids Consistency

Volume of Primary Shudge

Equipment

Primary Sludge Pumps
Sludge withdrawal
Running Time
Number

Required Capacity

Average Daily

Cireutor Clanthier

35

2

4,000
[RE
35
85

Dimeter

450
30
315
2,374
30

4000
0046
= 278
m'm’ day
Rasus
Ve 3 = R}
Ve 2 = 57
m
m Existing stiuetur +
4o m Depth
mg i
myp 1
kg/day / 2=
a o
100

Soltds removed

12 Tiumes day
S0 hr Time
1 W + 1 S
40 m’ day / 12.0
= 66 m'/Hr -

Solids Consisiency

40 m' day

N

m day
A

mosee

1
m o min

m’

m’

146 m 0K

30 m

1,187 kg/day

10

10 m’ Hr /Unit

_.3]___

Primary Clarifier1/1




Process Cal Bagwanpur ond r00 170106

5-2.

(1]
M

@
3)
)

2]
n
@
3
*
&)

131
M
(€3]
3
@
(&)
6

14]
M

Primary Clarifier (new structure)

Design Condition
Design Flow Rate

Type
Surface Overflow Rate required

Number of Basins

Geometry

Surface Area required
Surface Area required/Basin
Side Water Depth

Diameter required

Basin Dimensions

Sludge generated per day

Inlet TSS

Reduction in TSS

Outlet TSS

Solids removed from Primary Clanifiers
Solids Consistency

Volume of Primary Sludge

Equipment

Primary Sludge Pumps
Sludge withdrawal
Running Time
Number

Required Capacity

Average Daily

Circular Clarifier

35 m® m? day
1 Basins
4,000 v 35
114 e 1
35 m
121 m 14
Diameter 146 m
450 mglL
30%
315 mgl
2,374 kg/day
3.0 %
Solids removed %
Solids
= 40 m’ day
12 Times day
050 hr Time
1 w +
40 m’ day
= 66 m /Hr

12.0

= 4,000
= 0046
= 278
= 114
= 114
6 m
Depth
2 =
100

Consistency

1 S
=

1,187

m” day
m’ sec

m’ min

OK

kg/day

10 m® Hr /Unt

_32_

Primary Clarifier (2)1/1




Procoss Col Bagwanpur and r00 /0

6-1
1]
h

Reactor (exigting Struttur e

Design Condition

Design Flow

(21 Design Sewage Qual
lnlet BOD
Outlet BOD
Infet S-BOD
Inlet C3D)
Intet 8-t Ob 18CD!

Outlet S ¢ ¢ 1CO e

Intet theC D

bCOD BUD

Inlet bCOD

Inlet nbCOD

Inlet TSS
Inlet V'SS
ASS o
nh\ 88
1188
Inlet T-N
Inlet TKN
Inlet NH,-N
Inlet T-P
Injet Alkalinity as ('aC’03
Outlet Kjeldah! N
Outlet NI4-N
Outlet NO3-N
(3) Water Temperature
@
©)]
Q)]
g

Safety Factor for Nitrogen
Return Sludge Concentration
MLSS

DO in the Reactor

2]
M

Design of Nitrification Process
Activated sludge design kinetic cocfficients at 20 C

(2) Maop’ Speaific Growth Rate of Ammoma Oxidizing Bactena AOB

Hax AOB,T
baosT
Syma

DO

KO,ADB

(3) Design SRT

4,000 m '/ 1y (summer)
4000 m' GyeWiate )

100
"7

210
23
7

160

240
kN
12

094
12 44
48 00

8.000
00

my/!
mg//
my/!
my/l
my/l
mg/l
my/l

n il
n oyl
my/d
my/i
ng/i

gCOD pVSS
gnbV'SS mi
gnbVSS mi

my/!
my/!

33 mp

my/
my/
my/
mg/
my/
‘C

my/
mg/
mg |

3ol BOD

tuf BOD
8CQ 2-1.6sBOD
59001 COD

TCOD-HUOD-nhsC'Oe

0200 TSS
FCOD-sCOD VSK
nbpCOD VSS ()
TSS-VSS

Cocfficient

Unit

COD
oxidation

NH4
oxidation

NO2
oxidation

Bmax

gVSS/gVSs -d

6.000

0.900 1.000

K.‘KNU-;,KN()]

my/L

8.000

0.500 0.200

Y

£VSS8/y substrate

oxidized

0.450

0.150 0.050

b

gV8S/gVss -d

0.120

0.170 0.170

fd

unitless

0150

0.150 0.150

Koz

mg/ll

0.200

0.500 0.900

OValue

Pnax

unitless

1.070

1.072 1.063

b

unitless

1.040

1.029 1.029

KhKNHQv KNOZ

unitless

1.000

1.000 1.000

Wastewater Engineering Treatment and Resource Recovery Fifth Edition (METCALF & EDDY AECOM)

Haos™

Hrmax A0B,T™
baos™
Snne=
DO=

Ko o8~

SRT

0.3100

0.9000
0.1700
1.0000
2.0000
0 5000

4.8387

_33_

g/g+d
gg-d
mg/!
mg/!
mg/]

day

Hmay 408l Syme/ (SrraKaua) 8o/ (So+K o a0p))-bacs

0.900
0.170

P at20°C=
b ar0’C=

=, *1.072070
=b*1.02920

=1/a0p*SF

Reactor 1/4




(4) Biomass producti
PX,vss
PX,1gs

S

by
Yu
HmT
Yn
NOx

Px biovss

5} Reguired Aeration Tank Volume

Va=

=

(6) FractionVSS=
Kvss"Va
Xrss*Va

(7) MLVSS

8 M

(9) BODloading

(10) Observed Yield
Yops 185

Yobs,vss=

bCODremoved=

(11) Effluent NH4-N
bros
KT

HaoB

(12) Ratio of Return Sludge

PX,vss
PX,1ss

S:
by=
Y=
M, 7=
Yn=
NOx=

Px piovss™

FractionVSS
Xysgs*Va=
Krsg* Va=

MLVS

FM=

BODloading

Yobs 185

Yobs vss™

bCODremov

NHe-N=
byop=
Hmex NOB,T—
HnoB, 1™
So=
Koznos™

8,000*Rr/(1+Rr) =

406.469
661.415

0.4606
01200
0.4500
6.0000
0.150
32.300
356 692

318.333
27.726
10 633

32299

1,067
6.40

0.615
1,967
3,200

1844
0.356
0.656
0.946
0.582
1,118

0.5485
0.1700
0.9000
0.7200

2.000
0.500

3,000/(8,000-3,000)=

Rr=

0.60

_.34__
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kg d —Px,bio+Q(nbVSS)
kg d =Px,b10/0.85+Q(nbVSS)}+Q(TSS,-VSSy)
mg/! ~Ks[1+by(SRT)V[SRT(pp-bs)-1]
—b*1 04T b at20C— 0.120
gVsS g bCOD
gg-d = *1.04720 pmax at20C=  6.000
gVSS g Nox
mg/! assumed
kgVSSd  =Q-Yi(Se-SY[1+by(SRT)]+fy. by QYs(Se-S)SRT/[1+bi(SRT)]

+QYn(Nox)/[1+b,0s(SRT)]

=Q- Ye(So-S)/[1+bSRT)]

~£,.br. Q Yo(So-S)SRT/[L+b;(SRT)]

=QYn(Nox)/[1+b,0s(SRT)]
mg/l ~TKN-Ne-0.12Py 1,/Q
m3
hr -VaiQ
kg VSS =PX,vss*SRT
kgTSS  ~—Pxygs*SRT
mg/L
kgBOD/kgMLVSS
kg/m3-d
¢TSS gBOD
gVSS gBOD
kg/d
mg/! =Ks[1+byos(SRT)V[SRT (inop-bror)-11

=p*1,02972) b at20C= 0.170
gg-d = *1.072520 pmax at20C= 0.900
g/g-d =Hemas N0BISo/(So Koz nop)]
mg/!
mg/!

3,000 mg/L
0.60
Reactor 2/4



Deaign of Denitrification rocess

s§ conentiation

¢omount of NO3-N e 0 en oxet

(4)  Th wnoxictank v 1

(51 FM,

(6)  Fraction of thC'OD

(7) SDNRy

Prooaas Cal Bagwonpur ond 00 70 &

Specific Denitrification Rate base on biomass concentration at 20 (

(8) SDNR,

corrected SNDR at design temperature and internal Recycle

(5) SDNK: base on MLV'S$

(10} NOr: nitrate-nitrogen removal rate

(11) Alkalinity to be added to maintain pH7

[4] Geometry
(1) Determination of Dimensions of Basins

Anoxic tank

Aerobic tank
(2) Volume and HRT of Basins

X O (SRTYV «Y(Se-8)  Hhy(SRT))
RN V) i
IR NOx/Ne- 0-R
244
Nox cec () Q*Ne
97, 97 ky/d
Vo 667 13 Ty 1 000 h
LN 07 Wi d
thCOYHCOh 16 B8%,
Percent SONR equution cocfficients
RIS IR \ bl
i0 01RO 0078
20 [N} 0118
30 038 0141
40 €242 0152
30 [ S o 16”
SDINKRbD 017 pp-d byt by [ IntF My)|
b, 0213
by 0118
SIINR; 0103 gged SDNR, - 0.029In(F/M,,)-0.012
SDINR, - 0.0} 661n(F/My)-0.078
SDNR1 0175 gg-d SDNR,+0 % [t
SDNR 0.080 gg-d SDNR{MLVSS/MLVSS)
NOr- 98,857.32 Xy
~Nox feed 97.197
my// No Alkalinity needed
Influent Alk 380.00 mg/
Alk used 230.62 mg// =7.14xNox
Alk produce 86.75 mg/l =3.57x(NOx-NOxe)
Alk to maint 70.00 mg/!
Diameter Depth Basins
156 35 2
Width Length Depth Basms
9.5 10.5 55 2
Item unit Anoxic Acrobic
Cross Section m? 191.1 513
Depth/Length m 35 10.5 14.0
Volume per Basin m® 669 538 1,207
Total Volume m’ 1,338 1,076 2,414
Actual HRT hour 803 646 14 49
Required HRT 640 10.40 OK

_35_
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151
4]

@

Equipment

Ras Pumps

Ras Ratio
Required Capacity

Number
Circulation Pumps
Circulation Ratio

Required Capacity

Number

60
4,000
= 50

244
4,000
=203

%
m3 day

X

m3Hr =

Work +

m3 day*
m3/Hr
Work

/24
m3/Hr
Standby

/24
m3/Hr
Standby

(%)

_36_

Reactor 4 4




Progess Onl Bagwanpur ond r00 170106

6-2.  Reactor (new Styu

1] Desgn Condition

(1 Do nFlow

(2) D vm Sewaget nl
Inlet BOD
Outlet BOD
Infet 81 D
[nfet COD

Int 1 $-COL 1sCY.
Cutlet S-COD 15C0O e
Inlet thCOD
b O BOD
Inlet bCOD S
Inlet nbCOD
ntp D
Inlet TSS
Inlet VSS
VSSeon
nbVSS
I'SS
Inlet T-N
Inlet TKN
Injet NH,-N
Inlet T-P

Inlet Alkalinity as (aC’0)3
Outlet Kjeldahl N
Outlet NH4-N
Outlet NO3-N
(3) Water Temperature
(4)  Safety Factor for Nitrogen
(5) Return Sludge Concentration
6y MLSS
(7) DO in the Reactor

[2] Design of Nifrification Process
(1)  Activated sludge design kinetic coefficients at 20°C

! i

m’/duy (summor)

4,000 m"/dny(\\’inlcr)

1 my
100 my/
117 myl
I myl
210 my!
23 myll
A7 myl

mg/l
35 my/!
12 mg/l
[
M omghi

4800
45 mp/l
my!
33 myp!
6 myg!
RO mg /!
20 mg/
20 mg!
&0 mp!
T ‘C
SF 1.5
8,000 my/
3000 mg/

2 mpl

Ry =

Vo=

gCOD/EVSS
gnbVSS/m3
b VSS/n 3

of BUb

ot BOh
on 1 GsBOD
5% 0f COD

I bL o Dal O
“nol IS8

FCCD- O ASS

nbp ODVES

FSS-V'SS

CcOD

Unit g
oxidation

Coefficient

NH4
oxidation

NO2
oxidation

[T gVSS/EVSS -d  16.000

0,900 1.000

Ko KnassKnon {mg/l. 8.000

0.500 0.200

¥ g\/‘S_S/g substrate 0.450
oxidized

0.150 0050

b gVSS/gVss -d 10.120

0.170 0.170

fd unitless 0.150

0.150 0.150

Koz mg/L 0200

0 500 0.900

6Value

Hinax unitless 1.070

1.072 1.063

b unitiess 1.040

1.029 1.029

K., Knna.Knoz [unitless 1.000

1.000 1.000

Wastewater Engineering Treatment and Resource Recovery Fifth Edition (METCALF & EDDY/AECOM)

(2)  Maop: Specific Growth Rate of Ammonia Oxydizing Bactena (AOB) Maos= 0.3100 g/g-d =rnax a0B] Sxma/(Srems Ky I[8o/(Se Ko 08)}-bacs
Hinas AOBT Psx AOBT= 0.9000 g/g-d =, *1.0720% Umax  at20°C= 0.900
baopr baos = 0.1700 —b*1.029F20 b at20’C= 0.170
Sxt Sw™ 1.0000 mg/!
Do DO= 2.0000 mg/!
KO,ADB KO,AOB= 0.5000 mg/
(3) Design SRT SRT= 4.8387 day  =1/a0p*SF
Reactor (2)1/4
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(4) Biomass production
Px,yss
PX, 155

S
by
Yu

Hin,T
Yo
NOx

Px bio,vss

(5) Required Aeration Tank Volume
Va=

=

(6) FractionVSS=
Kygs'Va
Kyss* Va

(7) MLVSS

(8) FM

(9) BODloading

(10) Observed Yield
Yobs 1ss=

Yos vss™

bCODremoved—

(11) Effluent NH,-N
bos
He,T

HaoB

(12) Ratio of Return Studge

PX,yss= 406.469
PX,755= 661415
S= 0.4606
by= 0.1200
Y= 0.4500
Hm 1™ 6.0000
Yo= 0.150
NOx= 32.300
Py bio.vss™ 356.692
318.333
27.726
10.633

Nox'= 32.299
Va= 1,067
kol 6.40
FractionVSS 0.615
Kyss* Va= 1,967
X1ss Va= 3,200
MLVSS- 1844
FM= 0.356
BODloading 0.656
Y obs 155~ 0.946
Yobs ves= 0.582
bCODremov 1,118
NH,-N= 0.5485
byos= 0.1700
Pmax NOB,T— 0.9000
HUNoB,T™ 0.7200
Sy= 2.000
Koz nos= 0.500
8,000%Rr/(1+Rr)=
3,000/(8,000-3,000)=

Rr= 0.60

kg d Px,bio+Q(nbVSS)
kg d ~Px,bio/0.85+Q(nbVSS)+Q(TSSe-VSSy)
mg/! Ks{l bu(SRT)VISRT (jy-bys)-1]

=b*1.047%° b at20C= 0.120
gVSS g bCOD
gg-d i *1.04T20 umax at20'C=  6.000
gVSS g Nox
mg/! assumed
kg VSSd Q- Yir(Se-S)/[1+by( SRT)I+fy. by, QY(Se-S)SRT/[1+by( SRT)]

+QYn(Nox)/[1 baae(SRT)]

=Q- Yy(Se-S) [1+bp(SRT)]

£, b52.QY;(S -S SRT [1+by(SRT)]

=QYn(Nox) [1-baos(SRT)]
mg/! =TKN-Ne-0 12Py,/Q OK
m3
hr —Va/Qx24
kg VSS =Px,vss* SRT
kg TSS =Px,r55* SRT
mg/L
kgBOD/KgMLVSS
kg/m3-d
gTSS/gBOD
gVSS/gBOD
ke/d
mg/! =Ks[1+byos(SRT)V[SRT{1nop-bro)-1]

=p*1 02977 b at0C— 0.170
gg-d = *1.072029 pmax at20°C= 0900
gg-d =Maenonl So/(SoKoz nos)]
mg/!
mg//

3,000 mg/L
0.60

_38_
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[3]  Design of Denitrification Process
(1) Active biamass concemtn i N\ D-(SRIYV Y, (Sp5) 111 ISR )Y
P03 87 my/l

() IR o IR NOx/Ne-! 0-R.
24
(3 The mmount of NOS N fec 0 e noson ¢ tink Nox feed (IR R)Q'Ne

97197 kgl

(4} The anoxic tank volu ¢ Voo 667 ml 1 h
(5) FM, iy 07% yd
{6y Fraction of thCOD thCOL BCOD 1o BK®,
Percent SDNR cquation coeflicients
th e Qo b
10 0 18O G u78
“n 021 0118
! 233 0141
40 02 0182
30 0.270 0102
(7) SDNR, SDNRbB 0175 pped Iy by fIntF N
Spectfic Denitrification Rate hase on bromass cone nteation at 20 (
b AR
by 0118
(8) SDNR, SIINR, U103 pped SDNR, - (L0291n(F M,)-0.012 IR -3-4
corrected SNDR at design temperature and Internal Reeyele SDNR, - 0.01661n(F My)-0 078 IR-2
SDNRt 0175 ggd SDNR,+0'? 0 1.026
(9) SDNR: base on MLVSS SDNR 0.080 gg-d SDNR(MLV SS,/MI] VSS)
(10) NOr nitrate-nitrogen removal rate NOx V8.857.32 X
-Nox feed 97.197 OK
(11) Alkalinity to be added to mamntain pH7 mg/l - 0 No Alkalinity needed OK
Influent Alk 380.00 mg/
Alk used 230.62 mg/l =7.14xNox
Alk produce 86.75 mg/! =3.57x(NOx-NOxe)
Alk to maint 70.00 mg//
[4] Geometry
(1) Determination of Dimensions of Basins Width Length Depth Basins
Anoxic tank 120 10.5 55 1
Aerobic tank 120 16.5 5.5 1
(2) Volume and HRT of Basins
Item unit Anoxic Aerobic Total
Cross Section m? 65.0 65.0
Length m 10.5 165 270
Volume per Basin m’ 683 1,073 1,755
Total Volume m? 683 1,073 1,755
Actual HRT hour 4.10 644 10.54
Required HRT hour 4.00 640 10401 OK

Reactor (2)3/4
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[51
1

@

Equipment

Ras Pumps

Ras Ratio
Required Capacity

Number
Circulation Pumps
Circulation Ratio

Required Capacity

Number

60
4,000
=100

244
4,000
= 406

3

m3 day x 60%
m3Hr = 100
Work + 1

DO

m3 dayx 244%
m3/Hr 410
Work + 1

/24 1
m3/Hr
Standby

/24 1
m3/Hr
Standby

_40_
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7. Air Requirement at Average Flow

J1]  Design Condition

() AOR R R 1,878 kp/das
= 783 kyg/h
Qin Design Average FIow m i 8 000
Inlet HCOD S0 280 my//
S 5 0401 mg/l
Nox-- 0 32300 my/t
Py bio P 092 1 kg VSS/d does not include nutridy e bactena
R, R Q(Se-S-RNOWGNOxXE)- 1 Py, 8 7NN
Ry R 1878 hgo2d
k 2RO
(2) SOR(Standard O~y en Jransfer Rute at site) AOR - Ggra - 1.024~
u - F (B Cyn Cer(Pb/Pa)a C)
(o © o Saturated DO at sea leveland 200 C
9.09 mg/l
Can © Saturated DO at sca level and operating Temperature
693 mg/l. at 35 C
20-1 Co1500 102477 07006
Cy :operating DO in Basin 2.0 mg/L
a . Correction Factor by the Water Depth
140.40D Pa 1.19357
D * Tank Liquid Depth  5.00 m
P, Standard absolute pressure at s 10.332 m
Py . Absolute pressure at Plant Site Elevation m
Py P, o expl-gM(z,-z,)/R*T] 0.992
g . Acceleration due to Gravity 9.80665 m/s’
M : Mole of Air 28.97 kg/kg-mole
Z . Plant Site klevation 70 m
7y Sea Elevation 0m
R - Universal Gas Constant 8314 Nm/kg-mole K
T . Temperature  273.15+t = 308.15 Kelvin

relative Transfer Rate to clean Wa  0.65

relative DO Saturation to clean We  0.95

. Diffuser Fouling Factor 0.90
= 2P 491052 ke/day
3.3913

(3) SOTE for the above Effective Aeration Depth 30.5 %

(4) Fraction of O2 in Air 23.18 %

(3) Specific Gravity of Air at Standard Condition 1.293

(6) Safety Factor 10%

(7) Airrequired at Field Conditions = 54378 m’/day =  2,265.7 m’/hr

Air Requirement at Average Flow1/2

_4‘] —
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[2] Equipment
(1) Air Blower
Number 2 W + 1 S
Required Capacity 2265.7 m*/Hr 4 2
= 11329 mw/Hr = 1200 m’/Hr/Unit
Pressure 65 kPa
Safety Factor 10 %
Heat capacity ratio 1.4
Atmospheric pressure at site elevation 100.542 kPa
Total inlet pressure 98.542 kPa
Volume rate of flow at inlet point 20.560 m3 min
Total discharge pressure 165.542 kPa
Overall adiabatic efficiency 0.65
Inlet air temperature (min.) 15 C
Shaft power 29.552 kw
Rated Output of Motor 32.507 Y = 37 kW

Air Requirement at Average Flow2/2

._42___
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8-1. Scvcondary € latifier (existing slructure)
{17 Design Condition
(1Y Desipn Flow Rat Ay 1000 m day
0 04o m® sec
278 m' nun
) Type Cucular Clindti g
(3)  Sutface Overflow Rat v quir | 25 mom
(4)  Number of Basins 2 Ba e
12]  Geometry
(1) Surface Arca required 4,000 60 m”
(2)  Surface Area required Basin 160 R m
(3)  Side Water Depth 35 n
(4) Diameter required 101 m I s iy Lu fiie 1¢ m
(5) Basin Dimensions Diamet 1 m Depth 35 m
8-2. Secondary Clarifier (vew structure)
(1) Design Condition
(1) Design Flow Rate Average Daih 40) m dav
0046 m e
278 m" mun
2) Type Circular Clanfier
(3) Surface Overflow Rate required 25 m’ m" din
(4) Number of Basins 1 Basms
[2] Geometry
(1) Surface Area required 4,000 e 25 - 160 m’
(2) Surface Avea required Basin 160 7 1 160 m’
(3) Side Water Depth 35 m
(4) Diameter required 143 m Existing structure 160 m OK
(5) Basin Dimensions Diameter 160 m Depth 35 m

.__43.._

Secondary Clarifier 1/1




Process Cal_Bagwanpur cnd r00 170106

9.  Chlorination

[1] Design Condition

(1) Design Flow Rate

(2) Contact Time

(3) Type of Chlorine

(4) Design Chlorine Dosage Rate
(5) Required Chlorine per day

(6) Consumption per day

[2] Chlorination Contact Tank
(1) Volume required

(2) Nos. of lanes

(3) Width of lane

(4) Length of lane

(5) Side Water Depth
(6) Nos. of Tanks

(7) Total Width of Tank
(8) Average Velocity

(9) Total Volume

[3] Equipment

(1) Chlorine Solution Tank
Number
Chlorine concentration
Gravity of dissolved chlorine

Required solution volume

Dimension of Tank
Volume of Tank
Total Volume of Tanks
(2) Mixer for Chlorine Solution Tank
Number
(3) Chlorine Dosing Pump
Number

Capacity

Average Daily Flow 8,000 m’/day

30 min
Bleaching Powder  (Availtive chlorine  70% )
10 mg/L
Average Daily Flow /s 1000 g Design Chlorine Dosage Rate
= 80.0 kg/d
= 333 keg/h
1143 kg/d as Bleaching Powder

Average Daily Flow e 1440 # Contact Time

= 1667 m’
Contact Time 30 min
7 lanes
1.00 m
24.00 m
1.00 m
1 tank
10 80 m Approx..
Average Daily Flow s 86400 e Width s Depth
= 8,000 7 86400 Ve 1.00 s 100
= 0.093 m/sec
Width x Length x Depth t Nos of lanes x Nos. of Tanks
= 1.0 m % 24.0 m x 1.0 m
x 7 x 1
= 168 o > 1667 m’
2 w + 0 S
2 %
1.10
80.00 kg/d = 100 ¢/ 2 f 110 f 1000
= 3.64 m3/d
= 145 I'h
12 mW x 1.2 mL x 1.5 mSWD
22 m3/tank
43 m3 (Duration= 1.19 day)
2 w + 0 S
1 W + 1 S
145 h / 1
145 /h/unit 3 145 Vh/unit

Chlorination Tank1,/2
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1. Dechlorination

[T Design Condition

(1) Design Flow Rate

(2} Contact Tune

3)  Type of Dechlonn
(h Free Residual bl nin

(. Smsamptonp o1 day

{2} Dechlorination Contact Tank

(1) Volume requued

(2)  Width of lane
(3) Lengthof lanc
(4) Side Water Depth
(5) Nos of Tanks
(6) Total Volume

[3] Equipment

(1) Dechlorine Solution Tank
Number
Dechlorine concentration
Gravity of dissolved dechlorin

Required solution volume

Volume of Tank

Total Volume of Tanks

(2) Mixer for Dechlorine Solunion Tank
Number

(3) Dechlorine Dosing Pump

Number

Capacity

2 aceus Cal Bagwanpur end r00 170106

Av e Dany Flow 8,000 m'/duy

10 min

fum Phaosultate ( Na §5;04 5150

Free Residual Chlonn

1 my L assumed valy
v tage Dinlv Flow /s 1000
2 (safety Tuctor)
194 ki d
079 ky/h

A rar Daly Flow 7 tH

S6 m
Tnta lime I nin
10 00 m
§ 00 m
100 m
1 tank
Wadth Tength
100 m
60 m'
W +
I «
110
19 4 ke d 100
= 17 m3d
7 I/h
035 m3/tank
10 m3 (Duration
2 W -
1 W -
6.92 /h
692 Vh/unit

nlact Time

Depth Nos of lanes
60 m 1
556 m'
0 S
10 110 ' 1000
578 day)
0 S
1 S
1
7 I h unit

Nos of Tanks

m

_45_
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12
(n
2
@)
@
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O]
(N
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3]

[4]

Shudge Thickener

Design Condition

Primary Sludge

Secondary Sludge

Total Solids

Operation Time

Thickened Sludge Moisture Content

Geometry

Type

Number

Design Solid Loading
Required Surface Area

Required diameter

Side Water Depth
Actual Volume of Tank

Retention Time

Volume of Thickened Sludge

Quantity of Separation Liquid

2,374 kg day 79
1,169 kg day 146
3,543 kg day 225
24  hours day
96.0 %
1 w S
50 kg /m2/d
3543 ! = 70.90 m2
50
4 1 12
( x 70 90 x )
T 1
3.5 m
2
X 9.50 = 70 88
4
70.88
4 1
225
= 79.7 m d
Inlet Sludge Volume —  Thickened Sludge Volume

= 2252 - 797 = 1455

m3 da
m3 da

m3 da

m3

m’ day

_46_
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drocest C

t. fhickened Sump

1] Design Condition

(1 In-s hd- R e
(2)  InttSludre V olom 80 i
[2]Geometry
(1) Sludge withdraw 2 Times d s
(2)  Requued Sump Vo lum 0o m'
(3)  Numbue Basu s
4 Wadth 20 im
(5) Length 20 m
(6)  Side Water Depth 25 m
(7y  Actual Sump Volum» 20 20
0 s
[3] Equipment
(1) Digested Sludge Feed Pumps
Transfer Time Hi
Number w +
Required Capacits m
133 m’/h /unit

Thickened Sump1/1
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12.

M
@
€))

)
)
(6)
O]
®)
O]
(10)
1
12

[2]
m
@
3
@
(&)
®
Q)

13]
@

@

Sludge Digester (existing structure)
Design Condition

Quantity of Thickened Sludge generated
Inlet Solids Consistency

Volume of Thickened Sludge

Ratio of VSS

Total VSS

Total inorganic Sludge

Retention Time

% Destruction in VSS

VSS destroved

Quantity of Digested Sludge generated
Selids Consistency

Volume of Digested Sludge

Geometry

Volume required

No. of Basins

Volume required per Basin
Depth provided

Area required per Basin
Diameter required per Basin

Basin Dimensions

Equipment
Mixers for Digestion Tanks

Capactity

Number

Digested Sludge Transfer Pumps
Transfer Time
Number

Required Capacity

3,189 kg/day
4.00 %
Total Solids x 100 10
Solids Consistency
80 m® day
75 %
2,391 kg day
797 kg day
20 days
50 %
1,196 kg day
1,993 kg/day
2 5000 %
100 10

Total Solids
Solids Consistency

80 m’ day

1,594 m’
2 Basins
797
9.8 m
82 m’
102 m
Diameter 18.0 m Depth 5.8 m
2 Basins = 4975 m®

2487 m

800 Hr

m’ 7/
0 m’/h m’/h /Unit

Sludge Digester1/1
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(5
(6)

12]
[§D)

(3]
()

@

3

@

Biogaus Powes Gencratjon

Design Condition

Brogas generuted per Ko VSS ces oyec
VSS destroved

Biogas generwted

Gias Holder Volume tequired

No of Units provided

Valume of cach Gag Holder required

Biogas Holder (1 xisting)

Biogas Holder (1 1+ un

Equipment

Biogas Power gen 1itns

Biogas Generation

Biogas Calortc Value

Biogas Engine Conv 1ston Fificiendy
Number

Power Generation

Desulfurization Fquipment
Biogas Gencration

Peak Ratio

Number

Required Capacity

Biogas Blowers
Biogas Generation
Safety Factor
Number

Required Capacity

Biogas Flare
Biogas Generation
Operating hours
Safety Factor
Number

Power Generation

09 m¥/kg
1,196 ky/cny
1,076 Vicay
25 %%
269
35
D 1
Sphere AN A B
= 3 m
[T m’sec
o Kin
W
"2 m’ sed
480 AW
RRE S m’ h
13
| W
4484 m' Hi
= 673 m'ih
44 84 m’ hi
1.5
1 W
4484 m'Hr
= 07.3 m/Hr
1.076 m'/sec
24 Hr
150.0 Oq
1 w
67 m/hr

3

264 m’

| S
22000 Kim'
70

70

70

40 m

kW

1
m /Hr /Unit

1
m’/Hr /Unit

03s /

2 Basing

OK

_49_
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14.
(1)
n
@
3
C)
®
©
(2]

(5]
1
@
3)
C

(6]

(n

@

(3

)

Centrifuge

Design Condition

Type of Dewatering

Quantity of Digested Sludge generated
Design Polyelectrolyte Dosage
Volume of Digested Siudge
Consistency of Dewatered Sludge
Operation Time

Volume of Centrifuges

Dewatered Solids

Dewatered Cake Volume

Polyelectrolyte

Design Polyelectrolyte Dosage
Required Polyelectrolyte
Dissolving concentration

Volume of Polyelectrolyte solution

Equipment

Centrifuge

Capacity

Number

Centrifuge Feed Pumps
Capacity

Number

Polyelectrolvte Dosing Pumps
Volume of Polyelectrolyte solution
Operation Time

Safety Factor

Number

Requred Capacity

Specification Capacity

Polyvelectrolyte dosing System
Tanks Dimensions

Retention Time of Tanks

Number

Centrifuge
1,993
15
79.7
82.00
8

Digested Solids

kg/day
kg/t-DS-day
m’ day

o

hours day

6  days per week)

Operation/week
Operation Time xNo.
_ 79.7 y 7 _ 1.6
8 x 1 6
- 12 m>/hour
Digested Sludge x ( 1 +  Injection Rate )
1.993 x ( 1+ 00015 )
= 1,996 kg/day
Dewatered Solids x 100
100 Moisture Content
7
6 days per week
= 1.996 X 190 x i
100 82 6
= 1294 t/day
15 kg t-DS-dav
299 kg/day
020 %
149 m3 day
12 m’ hr
1 w + 1 S
12 m’h
1 W 1 S
149 m3 day
8 hours/day (6 days per weeh
15
1 w + 1 S
149 m’d x 8.0 1
= 022 wh
022 m'/Hr x 15
= 0327 mh 040  m’h unit
Width 12 m Length 1.2 m
x Depth 15 m X 2 (Freeboard 0 Sm)
= 43 m
430 m 022 mh / 1
= 19 728 Hr
2 w S
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15.
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(1)
2)
(3}

(%)

12]
8]

131
(6]

Centrifuge Feed Sump

Design Condition

Quantity of Digested Shudye genemied
Soluds Consistency

Volume of Thichencd Studge

Studge feed flow rate

Centrifuge Operation Fime

Geometry

Required sludge volume for continuation

Basm Dimensions

Equipment
Mixers for Centrifuge eed Sumps
Required Volume

Number

1,993 kp/duy
250 9

Total Sotids

1,993
80 m s
332 m'/h
1 mlh
R hours diy
1
69 13 m
Width 40 m
Depth 3y
176 m'
63 m
2 W

100 10
Sohds Conststency
100 10
250
| 1" m3 h

- ) ¥ 8
| noth 45 m
m 2

0 S
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Material Balance Sheet

[Bagwanpur STP]

0 Infet
QU(m3/D)
To-DS/D)
S0( mg/l )
X0(%)

Material Balance Sheet SD4

A
|
1:lnlet to Prmary Tank 3 Iulet to Reactor | 17'By Endogeny Breathm 5 Outlet from Reactor 16:Effluent
Ql(m3D) B216 Q3i(mID) . T17¢-DS/D Q5(m3/D) Q6(m3/D ) 7,991
TIQDSDY) 3659 T3 DSD) i X17(%) TS(-DS/D) Te@DSD) 000
S1(mg/ ) o5 83(mgfl) ' S5(mg) sie(mgl) 10
X1(%) 1142 X31(%) , X5 (%) X16 (%) 25
!
Reactor /Secondary
ary Sedimentation Sedimentation * Qutlet
Tank Tank
] 1 11 Water for Chemical
1 1 QI (m3D)
: : FLi(t-DSD)
1 1 Si1(mgt )
2:Primary Shidge i 4 Excess Sludge | & Digestion Ga X1 (%)
Q2(m3/D) 1 Q4(m3/D ) ]
T20-DSD) I T4(t-DS/D) s : T8(t-DS/D)
$2( mg/l) 1 $4(mgh ) 1 G8{ Nm3/D )
X2 (%) : X4 (%) y : H X8 (%) Chemical Dosage
| | |
i | i
e e ——— =
: E(vss removal) (Dosage )
v
(5S Recovery } (SS Recovery )
Gravity e > Digester e e Centrifuge N ______'Ealry_ ut
‘Thickner
6-Thickened Sludge 9:Digested Sludge 13:5ludge Cake
Q6(m3M) ) QY m3/D) R0 QI3(mID)
T6(t-DS/D) 3,189 T9(t-DS/D) 1.992 T13(t-DSM)
S6(mg/) 10.000 $9( mg/l ) 25,000 S13(mgl)
99 6 X9 (%) 62" X13({%)
7.Thickener Supernatant 10:Digester Supernatont 14:Dewatering Supernatant
QUMD Qo3 ) QU4(m3D)
Tt DSMD) T10(t-DS/D) TIA(DSD)
S mg/} $10( mgN ) S14(mgn)
X7(%) X10(%) X14(%)
-4 4
JIE] LEGEND

Q: Water Flow : (m3/day)
T : Solid Malier : (tDS/day)
S : Solid Concentration(mg/l)
X : Ratio for Inlet Solid : (%)
Water
Sludge
T T : Supemnatant




N Sr. | Facility No. ¥/Dia. L SWD/H
\ | N (1 (m) m
|___ i Inlet Chamber [__LI ‘2 1oL veer B
| 02 Main Sereen Channel ! sees sl sensl
| 03 Bypass Screen Channel sres® | eenal wenedl
04 Grit Chambear 1 e sverl sersH
3 Parshall Flume 1 035 L
08 Distribution Chamber 1 seeel e
0« Distribution Chamber 2 1 ¥ ounl awn
Ou SBR 2 220" 30t 55
12 Chlorine Contact Tank i (R L i
Sludge Thickener P 95B= 5
Thickened Slud e Sum | ¢+ 20¥ 20v 25
15 Anaerobic Sludee D° ester 2 1800 9.8~
16 Bi as Holder 2 75" 40
ir Centrifu e Feed Sum 2 407
i8 Stud eD 'n Bed 9
1 |Filtrate Sem p eV
20 Primarv Sludge Pum House R
2t Air Blower Room 1 100Y
22 RAS Pumm House i v Lo eeer
23 Chlorination Building 1 ¥ L on
2. Eneine Room vo85"  is0L e
20 Biogas Flare 1
26 Centrifu e Buildin 1 150%

Mawn Process Line
Jhudge Line
Othe Line

P -oposed st uciure
Demolished st ucture

i.-1cling st ucwure
o
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Sr. | Facility No. | W/Dia. L SWD/H
No. (m} [ (m) |  (m)

01 Inlet Chamber 1 1eW 1.2L | xeesdl
02 Main Screen Channel 1| weesW | esasl | sxaadl
03 | B ass Screen Channel H saadd el wextHl
04 Grit Chamber 1| weer¥ srxl sersll
05 Parshall Flume 1] 0.35W | sexal | xassSHD
06 Main Distribution Chamber L| #+rW | eesrl | seraSDY
07 Sub-distribution Chamber 1wl | sessl ) esaSDW
08-1 | Primary Clarifier 1-1/2 2| 14.6Dia 3.55%
08 2 |Primary Clarifier 2 1| 146D 3.55%D
09-1 |Anoxic Tank 1-1/2 2| 158D 3.55WD
09-2 | Anoxic Tank 2 1] 120% | 1050 5550
10 1 |Aerobic Tank 1-1/2 2] 9s¥ | 105L 55540
10-2 | Aerobic Tank 2 1] 12.0% | 1650 5.55WD)
11-1 |Secondary Clarifier 1-1/2 2| 16.0Dia- 3.55%0
11 2 |Secondary Clarifier 2 1| 16.0Da 3.55¥D
12 Chlorine Contact Tank 1| #reeW | wexsl | wendi
13 Sludge Thickener 1| 9.5Di. 3.55WD
14 Thickened Sludge Sump 1| =o¥ | 2ok 2.55%D
15 Anaerobic Sludge Digester 2| 18.0P 9.85WD
16 Biogas Holder 2| v7.5Da 4.05¥D
17 Ceuntrifuge Feed Sump 2| 4.0¥ 45 351
18 Sludge Drying Bed 9| 12.0% | 28.0L | wexed
19 Filtrate Sump 1] weeeW el wksa H
20 Primary Sludge Pump House 1 weeell | owrenel | snell
21 Air Blower Room 1] 10.0% | 100t | 400
22 RAS Pump House 1] #eesW waxl, ks H
23 Chlorination Building 1 oW ] eeeel | el
24 Engine Room 1| 85Y | 1500 | #reshi
25 Biogas Flare 1
26 Centrifuge Building 1] 15.0% | 18.0% 8.001

Main Process Line

Sludge Line

Other Line

Proposed structure

Demolished structure

Existing structure C__--ZIIZoIoo

Name

JREPARATORY SURVEY ON GANGA REJUVENATION
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LDesin Condition

It m

(1y  Design Flow

Ramna STP

Procsas Col Ramna gravity 1Ot 170106

Uni:mg/!t
2y Design Sewar Quahty and § flubu-m Water Quality Ttem
Quality
(3)  Inlet Quihin Sf Reacion Unit:mg L.
Water Quality tem
2. Inlet Chamber
{1]Design Condition
(1) Design Wastewater Flow Max Hourlv 100,000 m® day
1157 m%/sec
[2] Geometory
(1) Number of Basins I Basin
(2) Depth of Basin 3.000 m
(3) Width of Basin 4.800 m
(4) Length of Basin 5.000 n
(5) Volume required of Basin 3.000 4800 5000 29 m®
(6) Retention Time 3.000 4 800 5000 1.157 % 1
= 62.2299049  sec
(7) Basin Demensions Width 4 800 m Length 5000 m
. Depth 3000 m

_58_
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Process Cal_Ramna (gravity)r01 170106

3.  Fine Screen Channel
{1)Design Condition
(1) Design Wastewater Flow

[2] Geometory
(1) Inlet Gate
Number
Width
Height
Floor Level
Bottom
Influent Water Level
Velocity

(2) Screen Channel
Number
Width
Side Water Depth
Velocity

(3) Channel Dimensions

{3] Equipment
(1) Inlet Gate
Number
Dimension
Design Water Level
(2) Fine Screens (Main Channel)
Number
Open Space
Bar Thickness
Channel Width
Width of side plate
Side Water Depth
Height of Blind Plate at the bottom
Velocity through screen

(3) Fine Screens (Bypass Channel)
Number
Open Space
Bar Thickness
Channel Width
Side Water Depth
Velocity through screen

Max Hourly = 100,000 m®/day
= 1.157 m®/sec
2 Main + 1 Bypass
0.800 m
1.200 m
& 76 700 m
+ 73.700 m
+ 74 500 m
1.157 e 0.800 7 0.800 e 2
= 0904 = 1,000 m/sec
2 Main + 1 Bypass
1.400 m
0.500 m
1.157 7 1.400 e 0.900 e 2
= 0459 = 0.450 m/sec
Width 14 m ® Length 8.5 m
% SWD 0.9 m (Freeboard 0.3m)
2 w + 1 S 0.2
Width 0.8 m x Height 12 m
3.00 m
2 w + 0 S
mm
2 mm
1.4 m
50 mm
0.9 m
50 mm
1.157 ' 1.300 s 0.850 S22
x ( 6 + 2 ) 6
= 0698 < 0 800 m/sec
0 W + 1 S
20 mm
9 mm
1.2 m
0.9 m
1.157 e 1.200 7 0.900 v 2
x ( 20 i 9 )/ 20
= 0777 < 0.800 mi/sec

._59__
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Grit Chamber
Design Condition

Desipn Flow

Speaific gravity of Sanl
Sedimentation Vel 1y

Average Veloeity

Grit Chamber

Surface Arearequu |
Number of Basing

Surface Arca required Busin
1 ength of Basin

HRT in Grit Chambaet
Volume required of Basin
Depth required

Basin Dimensions

Retention Time

Surface Overflow Rate at Peak Flow

Inlet Weir Gate

Number

Weir Width

Stroke

Overflow Height
Overflow Height (actual)

Myl oud 100,000 iy day
1157 m
205
003157407 m m'm’ da
03 m
Squar - Gt Chismber
1157 /101157407 = 6 m
2 HRasing
a2 DA m
40 9824 05 | m : 71 m
G0 sec
1157 60 s 347 m’
347 e 71 | - 0689
1lth 7t m I ength 71 m
D pth 08 m (Freebhoard 0 3m)
} 71 0R s 1157 2
6971 sce
V] 71 e 71 e 2
991 866693 1000 m° m day
2 Units
2300 m
0 600 m
0500 m
( 1157 e 1 840 e 2 400 e 2 ) s
= 0258 0300 m
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(1]
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[2]
1
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M
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(4]
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@
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(4)
®
®)

5]
I

Primary Clarifire
Design Condition

Design Wastewater Flow

Type
Surface Overflow Rate required

Number of Basins

Design

Surface Area required
Surface Area required/Basin
Depth required

Diameter required

Basin Demensions

Review
Surface Area
Surface Overfloe Rate at Average Flow

Sludge generated per day

Inlet TSS

Reduction in TSS

Outlet TSS

Solids removed from Primary Clarifiers
Solids Consistency

Volume of Primary Shudge

Equipment

Primary Sludge Pumps
Sludge withdrawal
Runmng Time
Number

Required Capacity

Average Hourly 50.000 m’ day
= 0579 m’sec
= 3472 m' min
Circular Clarifire
35 m® m® day
2 Basins
50,000 /35 1429 o’
1,429 e 2 = 74 m
30m
302 m
Diameter 340 m Depth 3.0 m
907.920277 x 20 = 1815.8 m’
50,000 e 18158 = 28 m’ m” day
600 mg/L
60%
240 mg/L
21,181 kg day
39
Solids removed 100 10
Solids Consistency
= 706 m’ day
12 Times day
050 hr Time
2 w 1 S
706 m’ day / 120 05
m*/Hr = m’*/Hr /Ut

_6‘]_
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Reactor
Design C ondition

D-ntlow

De g Sewa s Qmibiny
Inlet BCD
Outlet BOD
Infet § BOD
nlet COD
Inlet S-COD ol
Outlet S-COD nls "ONe
Inlet thCOD
HCODMOD
Inlet bLCOD
Inlet nbCOD

nbp D
Indet TSS
Inlet SS
Infet VSS
ASSe
.nb\ SS
aTSS
Inlet T-N
Inlet TKN
Inlet NH,;-N
Inlet T-P

Inlet Alkalinity ag CaCO3
Outlet Kjeldahi N
Outlet NH4-N
Outlet NO3-N
Water Temperature
Safety Factor for Nitrogen
Return Sludge Concentration
MLSS  MLVSS
DO in the Reactor

Design Value for perfect Nitrification of Nit

SF
Ry —
Ayge =

rification Process

Activated sludge design kinwtic coefficients at 20 C

K aoB

M maxAOB,T
baosT
Swna

DO

KO,AOB

Design SRT

50,000 m‘/«my (summer)

w ‘/(‘}I)‘(\VI(IICI)

50,000

110
100

16
240
240
1RO

078
20 68
U 00

40

Bl

2

)

33

g
180
10
10
20
200

n

8,000
3,000

[N

my !
my !

2 mg/l

/i
my/l
mp/
my/!

myp/l
my/l
my/!
g/
g/
my/l

sCOH)-1 0sBOD

TCOD-HC ID-nbsCODe

gCON/EY=TCOD-SCOD VSS

gnbVSS
gnbVSS
my/
mg !/
mg !
mg/
mg/
!
mg/!
mg/!

‘c

my/
mg'!

mg/t

nbpCOLNSS, o)y

TSS-VSS

Coefficient

nit

CoD
oxidatio

NH4
oxidatio

NO2
oxidatio

H may

gVSS gVSs -d

6000

0900

1000

K }“UH-]\NOE

mg/L

8000

0500

0200

Y

gVSS g substrate
oxidized

0450

0.150

0050

b

gVSS gVss -d

0.120

0.170

0170

fd

umitless

0.150

0.150

0150

Ko

mg/L

0200

0.500

0900

8 Value

M max

unitless

1070

1.072

1063

b

unitless

1040

1.029

1.029

K KnnaKnoz

unitless

1 000

1.000

1.000

K aoB™

H max AOB,T
baoe T
Sya™

DO=
Koaos=

SRT—

0.3100

0.9000
0.1700
1.0000
2.0000
0.5000

4.8387

g/g-d
glg-d
mg/!
mg/!
mg/!

day

Wastwater Engineering Treatment and Resouce Recavery Fifth Edition (METCALF & EDDY AECOM)

L mexaon[Sxps Snua Kann)l[S S +Kg a0m))l-ba 5

=1t 1,072 [ max  at20°C — 0.900
b*1.029%

—1 s gXSF

b at20C= 0.170
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Process Cal Ramna (gravity)y01 170106

(3) Biomass production
Px.yss
PX,1ss

S

by
Yy
HmT
Yn

NOx

PX,bx vss

NOx

(4) Required Aeration Tank Volume
Va=

T=

Xyss*Va
Xrss-Va

FM

FractionVSS—

MLVSS=

(5) BODloading

(6) Observed Yield
Yobs 155~

Y obs,vss™

bCODremoved—

7)  effluent NO,-N

bNOB
HmT

4 ACB

g8  effluent NH;-N
byos
HaT

M s0B

(9) Ratio of Return Sludge

Px,yss= 4373.175 kg d Px,bio+Q(nbVSS)

Px,156= 7962433 kg d  —Px,510'0.85+Q(nbVSS)}+Q(TSS-VSSo)

= 04606 mgl  ~Ks[1 by(SRT)V[SRT( i u-by)-1]

b= 0.1200 b*1 042 b at20’C= 0.120

Y= 0.4500 gVSS g bCOD

o™ 60000 gged ~up*1.04T0 imax at20C= 6.000

Yn= 0.150 gVSS ghox

NOx= 31.000 mg/

Px o vSS— 3339132 kg VSS ¢ —Q- Yi(S -S)/[1+b(SRT)J*f3. by QY(S -S)SRT [1+by(SRT)]

~QYn(Nox)/[I+bsor(SRT)]

2954.259 ~Q" Yi(Sg-S)/[1+bg(SRT)]
257.306 =f;.b13. QY 1(Se-S)SRT/[1+b(SRT)]
127.566 —QYn(Nox)/[1+bsop(SRT)]

NOx— 30986 mg!  ~TKN-Ne-0.12Py4,/Q

Va— 12,843 m3

T 6.16 hr =Va/Q X 24

Kyss'Va— 21,161 kgVSS =Px,yss*SRT

Xqss'Va 38,528 kg TSS ~Px,5eSRT

FM- 07 kgBOD/kgMLV'SS

FractionV'SS 0549

MLVSS— 1648 mg/L

BODloading 0506 kg/m3-d

Yobs,Ts5™ 1228 gTSS gBOD

Y gps,vss™ 0.674 gVSS$ gBOD

bCODremov 10,377 keg/d

NO,-N 02407 mgd  =Ks[1+byos(SRT)VISRT( ¢ nos-byon)1]

bror 01700 —5*1.0297 b at20C 0170

¥ maxNOBT= 1.0000 glg-d =g, *1.04T*  ymax at20C  1.000

L NOBT™ 0.6897 g/g'd =i munonlSo/(SetKoznon)]

Sg= 2.000 mg/!

Ko:n 0.900 mg/!

NH,-N= 0.5485 mg!  =Ks[1+byop(SRTIVISRT( 1ty 5-bros)-1]

bron 0.1700 ~b*1.020720 b at20’C 170

1 N 09000 ggd = up1.072™Y pmax at20°C— 0900

4 NOB,T™ 07200 g/g'd = u manoslSe/(SetKoznos)]

S¢= 2.000 mg/

Koz nop= 0.500 mg/!

8,000*Rr (1+Rr)= 3,000 mg/L

3,000/(8,000-3,000) = 0.60

Rr= 060

_63_
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Progeus ol Ramna gravity r0

3 Design for Nitsificutbon aad Donltelfi ut on Process
(1) Actnctioma on ntratien \ O SRE VY (SSYEE D SR
111307 my!l
(2) ¢ IR Moy el R
P hi
The amoun ¢ LN et g0 110 cee™ (IR#R)-Q-Nc

1,099,304, 14 kg/d

The anovic tank volnm

Voo 0. i N 3 000 b
(5) FM, \ 003 g
(6) Fracticryo m 2 000 tHODHCOD
Pereent SDNR cyuation coefticients
1dCODC o) bu bl
10 0 180 0.078
20 0213 0118
30 0235 0 141
40 0242 0.152
50 0270 0.162
(8) SDNRb SDNRb 0225 jg-d b, | Hn F/M)]
by 0 23%
b, 0141
(8) SDNR SDNR 0100 gy-d SDNR(MLVES,/MLVSS)
SDNR,, 0149 gg-d SDNR, - 0.029In(F/M,))-0.012 IR=3-4
=SDNR, - 0.0166In(F/M,)-0.078 IR=2
SDNRt= 0.225 g/g-d  =SDNR,- § " f= 1.026
NOr= 1,033,438.00 kg/d =Ny, SDNR-X,
-Nox feed— Bttt ke/d
(10) Alkalimty to be added to mamtamn pH7 ST > mg/l
Influent Alk 380.00 mg/!
Alk used 221.34 mgl =7.14 XNox
Alk producec 78.49 mg/! =3.57 X (NOx-NOxe)
Alk to maint; 70.00 mg//

Reactord/5
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[6]
M

Reactor

Coagulant Dosage

Total volume of Aeration Basins

Total volume of Anoxic Basins

Geometry
Basin Dimensions
Aerobic tank
Anoxic tank
Cross Section
Hantzsch Subtraction
after Subtraction
Total Volume
Partition of Basin

00 Mol
V,= Q*0a/24
= 12,843 m’
Vo= Q*Bpy 24
= 6,250 m3
ltem Vol@e Retention Time required { Ratio of
required | Summer| Winter | Volume
unit m’ hour | hour
Anaerobic Van 0 0.00 0.00 0.00
Anoxic Vpn 6,250 3.00 3.00 1.00
Aerobic Va 12,840 6.16 6.16 2.05
Total v 19,090 9.16 916

Width Length Depth  Basins
80 190.0 57 2
14.0 400 58 2
8.0%5.7 = 45 6 m*/Basin
= 10 m*/Basin
45.6-1.0 = 44 6 m*/Basin
44.6¥150.0 = 8,474 m*/Basin 16,948 m*/Total
Item unit | Anaerobic| Anoxic | Aerobic| Total
Cross Section m’ 802 446
Length required m 39.0| 143.9] 182.9
Volume required per Basin m’ 3,125\ 6,420 9,545
Total Volume required m’ 6,250] 12,840 19,090
Actual Length m 40.0] 190.0{ 230.0
Actual Volume per Basin m’ 3,208 8474| 11,682
Actual Total Volume m® 6,416| 16,948| 23,364
Actual Ratio of Volume 1.00 264
Actual Retention Time hour 3.08 814 11.22

_65_
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(1

Fguipment
Ras Pumps
Ras Ratto

Requited Capaciiy

Numbey

Crreulation Pump
Ras Ratio

Required  apacin

Number

SAS Pumps
Excess Sludge
Shudge withdraw
Running Time

Required Capacity

Number

Procass Cal Raman (gravity)r01 170106

4]
50 000
313

"n

m day
nd
Waork

Stanby

o
o

m3 day»

miih
Waork

Stanby

m3/dny

b

Times/duy

Hi/Time

m3/day
m3
Wark

Stanby

/

=)

00% 24
1200 mlih

thd%e 24
%0 w3 Hr

12

)i Hr

IN]

_66__
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7.  Air Requirement at Average Flow
[1]Design Condition
(I) AOR R, RO= = 9,754 kg/day
= 406.4 kg/h
Qin :Design Average Flow m3/d 50,000
Inlet bCOD :Sg 208 mg//
s= S= 0.461 mg/!
Nox= No» 31.000 mg/!
Py pio™ Pxy 3,211.6 kg VSS, does not nclude nitrifying bacteria
Ry= Ro= Q(So-S-k(Nox-NOxe)-1.42Py ;o+4.57Q - NOx
Rg= Rg= 9,754 kg 02/d
k= 2.86
(2) SOR(Standard Oxygen Transfer Rate atsite)|  AOR x Cgoa X 1.024°7
B . x F (BCew/Cs*(Pb/Pa)a—Cp)
Cs : Saturated DO at sea level and 20 °C
9.09 mg/L
Cow . Saturated DO at sea level and operating Temperature
693 mg/l at 35 C
20-T ©-15.0 0 10247 ¢ 0.7006
Ca : operating DO in Basin 2.0 mg/L
a : Correction Factor by the Water Depth
1+0.40D;/Pa 1.20132
D, Tank Liquid Depth  5.20 m
P, . Standard absolute pressure ats  10.332 m
Py . Absolute pressure at Plant Site Elevation
500 m
P/P, o exp[-eM(z,-z,)/R*T] 0.992
g Acceleration due to Gravity 9.80665 m/s’
M : Mole of Air 28.97 kg/kg-mole
Z, Plant Site Elevation 74 m
Z, : Sea Elevation 0m
R : Universal Gas Constant 8314 Nm/kg-mole.K
T Temperature  273.15+t = 308.15 Kelvin
o : relative Transfer Rate to clean Wa 0.65
B : relative DO Saturation to clean We  0.95
Diffuser Fouling Factor 0.90
= 74,629 = 21.828.47 kg/day
3.4189
(3) No. of Basins 2 Basin
(4) Standard O2 required at Field Conditions per Bas = 10,914 kg/day
(5) SOTE for the above Effective Aeration Depth 305 %
(6) Fraction of O2 in Air 23.18 %
(7)  Specific Gravity of Air at Standard Condition 1.293
(8) Safety Factor 13%
(9)  Air required at Field Conditions per Basins = 147.362 m’/day =  6,140.1 m’/hr

Air Requirement at Average Flow1/2

_67_.
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170106

(21
(M

I-quipment

Air Bl wer
Number

Required Capacity

Pressure

Safty Tactor

Heat capacity ratio

Atmospheric pressucr at site clevation
Total inlet pressure

Volume rate of flow at inlet puint
Total discharge pressurce

Overall adiabatic effeciency

Inlet air temperature (min.)

Shaft power

Rated Output of Motor

|
61401
0700

65

10

14
100497
98.497
53437
165.497

0.65

15
76.371
§4.008

W S

m He-Bann 2 unit Basin
m h > 3100

KhPa

0
u

m’ b Unit

hPa
kP
m3 min

KPa

kW
kW 5 90 kW

..._68_
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8. Final Clarifire

(1) Design Condition
(1) Design Wastewater Flow

(2) Water Temperature
(3) MLSS
(49 SVI

(5)  Sedimentation Velocity

(6)  Surface Overflow Rate required

[2]Geometory
(1)  Surface Area required

(2) Demensions

(3) Actual Surface Area
(4) Ture Surface Overflow Rate

Tube settlers
Q= 50,000 n’ day

= 20.0 °C
Xef= 3,000 mg !/
SVI= 200

v = 4.899*1076*¥T~(0.954)*Xef(-1.354)*SVIA(-0.77)
= 4.899%1076*20.0°0.954*3,000"-1.354*%150"-0.770
28.3 m/day - 15.0 m® m*-day
S'= v/(1.5*1) 28.3/(1.5%1.0) = 18.9 m’ m’-day
A= 50,000 15.0= = 3,333 m’
Diameter Depth  Basin
46.0 3.2 2
S= 46.0"2%3.14 4*20 = 3324’
S= 50.000 3,324 = 15.0 m* m*- day

Final Clarifire1/1
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9. Chlormation Tank

1 Design Condition
(1) Design Wastewater 11w
(2)  No Batch Basins
(3) N of Crveles
(4)  Contact Time
(5)  Desion Chlornin s Dosar

[21Geometory

(1) Volume requuired

(2)  Tank Demensions

(3) No of Tanks

[3IReview

(1) Total Volume

Avcrage Howhy

1 Basn

- Cycles
30 min
5 myy/l

Average Hourly
= 10417
Contact Time

Width [} m
Depth
| Tank
Wadth » Tength
= 180 m L
1
1(8 m'

50 000 m'
e 1440 ntact Time
m'
30 min
Tength 200 m
m {Frechoard U 3m)
Jepth . No of Tanks
m - 3.0 m

_70_
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10.

Shudge Thikener

{1) Design Condition

)
@
@)
#)
)

Primary Sludge

Secondary Sludge

Total Solids

Operation Time

Thikened Sludge Moisture Content

[2]1Geometory

M
@
@)
@

)

(®

)]

®

Type

Number

Design Solid Loadong
Required Surface Area

Required diameter

Side Water Depth
Actual Volume of Tank

Retention Time

(3]Volume 0f Thikened Sludge

.4 Quantity of Separation Liquid

1350

21,181 kg day
kg day
21,181 kg day
24 hours day
96 °
2 W
75 kg m2d
21181 %
4
(
n
35 m
T
4
143.14
X
706
= 477
Inlet Sludge Volume
= 706.0 —

706 m3 da
0 m3 da
706 m3 da
1 S
= 28240 m2
282 40 Loy 12 o g
2
— 13
2 = 143 14 m3
4 x 2 % 24 =
—  Thikened Sludge Volume
4766 = 2295 m’ day

Sludge Thikener1/1
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11, Thickened Sump

[1)Design Condihon

(1) Infet Sohds 19003 [ TS
(2)  Inlet Siudge Volum 477 m o1
[2]Geomctory
(1) Sludge withdraw! 4 Tiny s day
(2)  Requured Sump Vohim 19 m
(3) Number 2 Ba
(4) Width 40 m
(5) lLength 43 n
(6) Side Water Depth 33 m
(7)  Actual Sump Volum 40 4
m
[3] Equipment
(1Y Minng Air Blowes
Agttate Rate 1 m Hi-m
Number l W 1 S
Required Capacity 1.6 m 12 !
1812 m ‘i 160 m Hr ot
(3) Daigester Fecd Pumps
Transfer Time 8 1 Hi
Number W 1 S
Required Capacity 477 m 80 2
= 298 m /Hr > m" Hr /Unit

Thickened Sump1/1
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12.
(1]
M
@
)]

4
)
(6)
&)

[21
@
@
3
Q)
®
®
Q)

(3]
M

@

Sludge Digister

Design Condition

Quantity of Thickened Sludge generated
Inlet Solids Consistency

Volume of Thickened Sludge

Ratio of VSS

Total VSS

Total norganic Sludge

Retention Time

%o Destruction in VSS

VSS destroyed

Quantity of Digested Sludge generated
Solids Consistency

Volume of Digested Sludge

Geometrv

Volume required

No of Basins

Volume required per Basin
Depth provided

Area required per Basin
Diameter required per Basin

Basin Dimensions

Equipment
Mixers for Digestion Tanks

Capacity

Number

Digested Sludge Transfer Pumps
Transfer Time
Number

Required Capacity

19,063
400

kg/day
0

o

Total Solids

75 %

20 days
50 %

15625

477

14,297
4,766

7,149
11,914

o

Total Solids

9,531

2 Basins

10.0

Diameter
2

4909

8.00

477

477

Judl

m

4766

477 m’
246 m

250

Basins

= 8

m’ day

kg/day
kg/day

kg/day

kg day

m’® day

mS

m

100

Solids Consistency

100

Solids Consistency

X Depth
9817 m°
S
2 S
=

10

10.0 m
(Freeboard 0 8m)

m® Hr /Untt

_73_
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[24
M

(3)
(n

@

(€]

@

Biogas Power Genetatlon

Design Conditien

Brogas gencrated p o kv 1 VSS destroved
VSS destroved

Bogas genetated

(s Holder Volume requied

No of Units ptovud - |

Volume of cach Gas T Her reqinred

Geometry

Biogas Holde

Equipment

Biogas Power sener ot

Biogas Generati m

Biogas Caloric Value

Biogas Engine Converston Fificieney
Number

Power Generation

Desulfurization Equipment
Biogas Generation

Peak Ratio

Number

Requured Capacity

Biogas Blowers
Biogas Generation
Safety Factor
Number

Required Capacity

Biogas Flare
Biogas Generation
Operating hours
Safety Factor
Number

Power Generation

m‘/kg
T byy/day
R n'
5 ¥
= 00"
2
= S04 m
MDiameter 120

Sphere Ven 44D
= 1,810 m
0074 m sec
22000 Kim
400 Yo
1 W
)74 m’ see
6573 KW

268 17 m hi

1.5
2 W
26807  mYth
= 2011 m /Hr
26807  m'/hr
15
2 W
26807 m'/Hr
= 2001 m/Hr
6433 73 m /sec
24 Hr
1500 o
1 W
402 n’/hr

m - heght QO m . 2 Basing
(Frechoard 0 8m)
1 S
22000 KJ/m' % 04
> 660 kW
+ S
* 5 / 2
» 210 m /Hr /Unit
+ 1 S
X 1.5 / 2
- 210 m*/Hr /Unit
S

410

_74_.
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14.

(1]
(1
@
€)
4)
)
(6)
(7

(8)
©)

Sludge Drying Bed

Design Condition
Digested Sludge
Secondary Sludge

Total Solids

Solids Consistency

Sludge Drying Period
Sludge Loading

Required total area of beds

No. of Sludge drying beds

Basin Dimensions

11,914
9,343
21,257
1.29%
12.00
20.00

21,257

= 8,503
12 W
Width 20.0

kg/day
kg/day
kg/day

days
kg/m2

2
m
+

m X

= HHEHE M

477
1,168
1,644

12.00
30.00

S

Length 36,0 m x

m3/day
m3/day
m3/day

12

_75_
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Material Balance Sheet

‘Ramna STP]

Malerial Balance Sheet 34

A
0O:lnlet 1:1onlet to Primary Tank 3:lnlet to Reactor i 17:By Endogeny Breathing 5:Ontlet from Reactor 16:Efftuent
QU m3D ) Qi(mID) Q3(m3m) ' TI7(t-DSD) | QS m3M ) QNI
TO(-DS/D) THY-DS/D) T3(t-DSD) : X17(%) T5-DSTH ol Tl
S0(mgfl } S1(men) 53(mght ) ! S met) |
X0(%) XI{%) X3(%) ME .
Reactor /Secondary
Primary Sedimentation Sedimentation
Tank Taok
1 1
| 1
| r————— e !
] 1
] |
2:Primary Sludge H ¥ Digesticn Uas | : 4 Exress
Q2(m3/D ) I 1 Q4 =VD
T2(t-DS/D) = DS } T4 DSD
S2( mgfl ) 1 N hm3 i U =ed)
X2(%) : Xno : .
1 i
1 1
L - 1
| i
: {vas mmoal :
15:Total Supernatant A4 |
QIS(m¥/D ) S5 Recovery ) :____ _____ e (SS Rooowery
TI5(t-DSD) Gravity | > r 1 Shedge Drywg Bed e Gy
S15(mg/) Thickaer
X15(%)
6. Thickened Sludge v Ingested  udee [BEE) ("3 i
Q6(m¥D ) eomin QIN=VD
T6(t- DS o)
S6( mght ) SIN =t
X6 %) X% Xn{<)
7:Thickener Supematant 10:Digester Supcrnatant 4 Denater
Q¥ w3D) QI0(m¥D ) St miD
TI(t-DSD) TiO®-DSDY 1LDsD
S7( mg/ ) S10{ mg } NEFTS
X7(%) X10(%) PN
Y 4 A {
A & LEGEND




» » List of Main Structures
Bimensions.
Sr. No. Descriftion (Length/Dla. x Width x DepthvHaight [m})
Inlet Chamber .4 x4.3x3.5
2 Mechanical Fine Screen Channel x14x12
® Cr Dk Chamber Bx20x1.7
» Grit Cheunber. Ax7.1x1.5
Parshall Flume .5x1.3x13
Primary Clarifler Distribution Chamber 4.0Dia. x 2.0H,
Primary Clarifier 34.0DIa. x 3.5Ht.
Bioreactor Distibution Chamber_ 45x2.5%20
Channel for Bloreactor 300x1.3x10
Anoxic Tank 14.0x400x6.4
1 Aeration Tank 38.0x400x63
P 2| Secondary Clarfer Drstnbuion Chamber] 4.0Dig. x 2.0HL
BY-FASS LINE —— Clarffler 54.001a. x 3.7HL
: 4 Chicrine Mixing Tank .5 x4.5x3.5
Chiorine Contact Tank 18.0x200x35
Dechlorination Chamber .5 x4.5x3.5
Siudge Thickener 73.0D1a, x 4.7HL
Anagrobic Siudge Digaster 30.0Dia. x 11.5H.
Gas Holder 120048, x 3.2Ht.
20 Siudge Drying Bed 36.0x200x08
21 Primary Siudge Sump .60ia. x 2.5Ht.
22 Recirculation Sludge Sump .0D)a. x 4.7H
23 Thickened Siwige Sump .2Dia. x 3.5Ht,
24__| Fillerate Sump 508, x 2,54
25 Effluent Purping Station 15.0Dia, x 6.0H
26 Effluent Overhead Tenk -
27 Gas Engine Buiiding 20.0 x 9.0 x 4.0Ht
28 3T Yard 33.0 x 16.5 x 4.0HL
29 Building & LAB 350x 180
R
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Desin Condition

(1 D ndl w Rat

(2)  Design W atet Quality

Inlet Chamber (existing structure)
Design Condition

Design Wastewater Flow

Geometry
Number of Basins
Depth of Basin
Width of Basin
Length of Bastn

Average Danly
M Doyl

Max Houwrly  Peak facton

Max Hourly

| Basim
m
k¥ m
LR m

1)
(=]
w

14,000 m3/day

= 0.162 m3/day

_80_
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]
m

[2]
M

@

3)

3]
(1)

@

3)

Fine Screen Channel (existing structure)
Design Condition
Design Wastewater Flow

Geometry

Inlet Gate

Number

Width

Height

Floor Level

Bottom

Influent Water Level
Velocity

Screen Channel
Number

Width

Side Water Depth
Velocity

Channel Dimensions

Equipment

Inlet Gate

Number

Dimension

Design Water Level

Fine Screens (Main Channel)
Number

Open Space

Bar Thickness

Channel Width

Width of side plate

Side Water Depth

Height of Blind Plate at the bottom
Velocity through screen

Fine Screens (Bypass Channel)
Number

Open Space

Bar Thickness

Channel Width

Side Water Depth

Velocity through screen

Max Hourly = 14,000 m3 day
= 0162 m3 sec
1 Main - 1 Bypass
0.800 m
0 800 m
- Kk % m
- 85.500 m
- 86.200 m
0.162 e 0.800 7 0700 e 1
= 0289 < 1000 m/sec
1 Main + 1 Bypass
2.000 m
0.600 m
0.162 S 2.000 7 0 600 s 1
= 0135 < 0.450 m/sec
Width 2.0 m X Length 50 m
x SWD 0.7 m
1 units
Width 0.8 m x Height 0.8 m
m
1 % + 0 S
6 mm
2 mm
2.0 m
50 mm
0.7 m
50 mm
0.162 / 1.900 /s 0.650 s 1
% ( 6 + 2 ) 6
= 0175 < 0800 m/sec
0 w + 1 S
20 mm
9 mm
2.0 m
0.7 m
0.162 e 2.000 7 0.700 e 1
x ( 20 + 9 ) 20
= 0168 < 0.800 m/sec

._81_
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1
)

(2)
3
4
12]
(1)
(2)
(3)
)

(5)

13]
o))
2
(3)

C)
(%)
©®
G
®
®
(10)

Gt C hamber
Design Condition

Design Plow Rou

Specatfie gravit of San'l
Sedimentation \ ele it
Average Veloan

Grit Chamber

Surface Area requn
Number of Basins

Surface Arcarequn 1 Buan

Diameter of Basin

Basin Dimensions

Parshall Flume
Design Flow Rate
Throat width
Water depth Ha

Crest Level

Water level at the crest
Channel bottom level
Upstream Channel width
SWD of Upstream Channcl

Average velocity at upstream channel

Total Length of channel

UASB (existing)
(1) Design Flow Rate

(2) Design Water Quality

(3) Design Performance

Mo 1wy

05
521 m sce
(V) m sco

Vortes Grit Chamber

Q30 70

s
70
1 n
Dia (R}
() 365 000 1sce
W 0450
Ha (Q e
Ha 0504
8527 m
85 774 m
85000 m
1200 m
800 m
380 m see
10 000 m

Average Daily
Max Daily

Max Hourly Pcak factor

m
2204

m

Procons Col Mirsapur 1AMET ST SBR 170108

31500 modn
0365 s se

0 omom day

i 704 m
[N
701 n
701 ) 5
m Depth m
/s W -

Mimmum water level at downstream channel

S
(38
w

30
30

m

Unit:mg/L

Unit:mg/L

__82_
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Process Cal_Mirzapur 14MLD STP SBR 170106

6. SBR
{1} Design Condition
(1) Design Flow

(2) Design Sewage Quality
Inlet BOD
Outlet BOD
Inlet S-BOD
Inlet COD
Inlet S-COD
Qutlet S-COD
Inlet thCOD
bCOD/BOD
Inlet bCOD :So
Inlet nbCOD

:sCOD
:pbsCODe

:nbpCOD
Inlet TSS
Inlet VSS
:V8Scop
:nbVSS
(1TSS
Inlet T-N
Inlet TKN
Inlet NH,-N
Ampmmonia oxidized
Inlet T-P
Inlet Alkalinity as CaCO3
Outlet Kjeldahl N
Qutlet NH4-N
Outlet NO3-N
3) Water Temperature
4) Safety Factor for Nitrogen
5) Excess Sludge Concentration
6 MLSS
7) DO in the Reactor
8) Operating Cycle
Tc  Total ime
tr Fill ime
td  Anoxic(denitrification) time
ty  Aeration time
ts Settlement time
tp  Decanting time
9) Number of cycles

10) Full volume per cycle
11) Full liquid depth
12) Decant depth

13) Required aeration tank volume

vt

14) Decant flow rate

(15) No. of basins receiving flow simultaneously
(16) No. of basins Aerating simultaneously

(17) No. of basins Decanting simultaneously
(18) Flow rate

(19) Flow rate to each basin

40 mg//
mg/!
mg/!

- mg/l
mg/]
2.0 mg/!
wg/!
8.0 mg/!

T= ? °c

SF= 1.5

= 8,000 mg//
Kpgs = mg//!
2 mg/L

At tank full

480 h
240 h
105 h
200 b
075 h
100 h

1400 000 m3/Al
m
165 m

1400000 m3 fill

1 nos
1 nos
1 nos
58333 m3/h
583 33 m3/h

0.54 gCOD/gVSS
3111 gnbVSS/m3
12000 gnbVSS/m3

4666 67 m3 tank

Q= 14,000 m*/day (summer
Q= 14,000 m® day(Wiater)
250 mg/! when UASB process is skipped.
10.0 mg/!
166 7 mg/l assumed as 2 3 of BOD
450 0 mg/! when UASB process 1s skipped.
300 mg/! assumed as 2 3 of BOD
33 mg/l  =sCOD-1.6sBOD
68 mg/! ed as 15% of COD
1 60
400 mg//  =1.6BOD
50 mg//
17 mg/l  =TCOD-bCOD-nbsCODe
4  mg/l when UASB process is skipped
mg/! assumed as 70% of TSS

=TCOD-sCOD/VSS
=nbpCOD/VSS; p
TSS-VSS

65.00% of TKN assumed

5.0 cycles/basin+day x 2 tanks
total 10 cycles/day

o4 of full tank depth

1a= 0667 day
16 000 h
1.00 h = 1400

m3/h

_.83__
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Design for Nutrificaiion Process

Aty ted sludge denign hinettc coe crents nt 20°C

(2} SRT caleulated with the

(3) Sludge production Px. <

(4) Determine MLVSS concentration
(Px,yss)SRT-

Knvss=

NOx
S

by
Yy
HmT
Ya

bn average

brogi at aerobic

byosz at anoxic

FractionVSS—

(5) Determine amount of NH4-N oxidized

Biomass production Px,bio=

ndits

CoelTe o
e
KoKpne  wu

v

t
Koz
0Vahic
Hian
h

KoKyt Ko

Jnn

gVSs gVss
my/l

gVSS i substinte
oxudered

BVSS gVSs «d
unitleds

my/l

unilless
uitless

unitless

Wastewater Enginee 3 o

ST

JS

bron=

byop=

FractionVSS

70733

28,000 000
27.994 272
11332322
3080 KIS
257 RS
Foddd 140
11.883. 144

2987730

11 81
£,632 474
3080815

715773
122 19

1,51

26 000
03644

04500
60000

0150
Q1117

01700
00700

0 506
1.565.856
1361 808

30 505

173 543

24 578
26 000
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dn

by Vo Ny

Ay SUMCT o)

kp QUSRI Vg Se-81 {1 by SRT)] 0.85

Ky QUSKT nbV'ss

kg SR DY NOY [Lebg SRT) 0 RS

he 14 by DY 1S SISRE 11 byt SRT)] 0.85

kit ISR FSS0-VSS0)

TR

kg SUNMi L )

kg QISRTY Vi8S -8)/]11b(SRT)]

kg QUSRTIMbVSS

kg QESRTIYnNOx) ] 1b,(SRT))

ke {1.b QY18 -8)SRT’ [14by(SRT)]

my /!

mw! TKNY  65.00%

mg/l Ks[1+by SRT)V/[SRT(krby)- 11
—b*1.047" b a0’C 0120

gVSS/g bCOD

ggd  —pa*1.04™”  umax a20°C— 6.000

gVSS. g Nox
“buor: * (ta/Tc)+byog, * (1-ta/Tc)
=p*1.02972 b a0C= 0170
=5*1.0297%% b aR0C= 6070

~MLVSS/MLSS

kg =sUM(D:®)

kg Q* Vil So-S)/[1+bu(SRT)]

kg =QYn(NOx)/[1+baep(SRT)]

£,.b31.Q Vi So-S)SRT/[1+b SRT)]

mg//  =TKN;-Ng-0.12P,1,,/Q
mg/! (assumed Nox) OK
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(6) NO3-N Produced per cycles At tank full

After decant

At tank full

(7) Inital NH4-N

Ve(NOx)~
Vs(Ne —

(8) Nitrifier concentr

b NOB

(9) Review of Aeration time for nitrification

3]
(1 FM;

Design for Denitrification Process

(2) Fraction of thCOD

SDNRb

(4) NO3-N removal capacity during the fill period
(p tok)

{5) NO3-N removal capacity .NOr

NO3-N -

NO3-N=

Xb=

Biomass=

Q
Qr

No=

V(NOx)=
Vs(Ne)=

bNOB_

Home NOB,T—

HNoB,T™

Koz x08=

Kyms™

SDNRt=

SDNRb=

boe

NOx=

td=

Process Cal_Mirzapur 14MLD STP SBR 170106

"33l gNOwWAll
" 4 g/m3 concentration
80 g/m3
74,087 gNOx/decant
7374 g/m3 concentration
032051 g/m3 =Px,bio*SRT/V
4816 kg
14,000 m3/d  =Vg/ts
3,500 kg/day
8.774 mg/! =[VNOx)+Vgau}/ V1
34410 kg
6533 kg
219 mg/l  =Q-Yn-NOx-SRT/[1+by s(SRT)IV
01117

7.512809498

_85_

Kams In(No/Np) +(No-Ny)

104 9015798 KoM a0s Y [So/ (Ko a0ptS0)]
0.072 day
1719 h
2.00 h (Aeration time) OK
0.9000 gg'd =p_ . *1.0727 pmax at20°C= 0.900
0.7200 g/g'd  =Pmuos[Se/(SotKoz nos)]
2.000 mg/!
0.500 mg/!
0500 mg/!
T glgrd
8 =rbCOD/HCOD
Percent SDNR equation coefficients
rdCOD(%) b0 bl
10 0.186 0.078
20 0.213 0.118
30 0.235 0141
40 0.242 0.152
50 0.270 0.162
0175 g/lg'd  =SDNR,-6*" 6~
0175 gg-d =Dbetb[In(F/My)]
0213
0118
844 435 g/gd  =SDNR(Xu)(Vyp)
1.050 hr
36944 ¢ NO, 1d/24
Nox feed 4 8 4

SBR3/4
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[+
(hH

151
(n

Geomefry

Ba i Dimen 1 n

Cross Seetion

fotal \ olumce

FFquipment
RAS Pumps
RAS Ratio

Reguied Capacity

Number

SAS Pumps
Fxcess Shudge
Sludge withdraw
Running Time

Required Capacity

Number

Width Length Depth Busing

200 00 55 2

2 05Ss 1595 1w’ Baan

159 54300 4,785 m3 Basu 4,607 m3
2,570 m' tod

10 Ya

583 mih 10

58 m3 il 60 mith

2 Wotk

| Standty Spa

66Y m

5 Vvt

16 Hi/ e

009 I||3/d:|)'/ 5/ 1. /

66 88 ms/lM m3/Hr

2 Work

1 Standby (Spare

_86_
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Process Cal_Mirzapur 14MLD STP SBR 170106

7.  Air Requirement at Average Flow
[1} Design Condition
(1) 02 demand

Qin :Design Average Flow md
Inlet 5COD
S=
Nox=
Py pio™
(2) SOR(Standard Oxygen Transfer Rate at site)

(3) No. of Basins
(4) Number of cycles

6) SOTE for the above Effective Aeration Depth
7)  Fraction of O2 in Air

8) Specific Gravity of Air at Standard Condition
9) Safety Factor

10) Air required at Field Conditions per cycle

11) Aeration time per cycle tq

5)  Standard O2 required at Field Conditions per cycle =

Re=  Q Sp-5-2 86(Nox-NOxe))-1.42Pyp,+4 57Q-NOx

Ry= 4,944 kg 02/d
14,000
§0= 400 mg/!
s= 0364 mg/!
NOx= 24578 mg/!
Py o™ 1,5659 kg VSS/d *does not include nitrifying bacteria
_ RO x  Csa x 1.024%7
- o x F  (BCswcs (Pb/Paa—Cu)
Cs : Saturated DO at sea level and 20 °C degrees Celsius
9.09 mg/L
Cow : Saturated DO at sea level and operating Temperature
6.93 mg/L at 35 degrees Celsius
20-T : -15.0 1.024%°7 0.7006
Ca : operating DO in Basin 2.0 mglL
a : Correction Factor by the Water Depth
1+0.40D,/Pa 119357
D : Tank Liquid Depth 500 m
P, : Standard absolute pressure at sea level 10.332 m
P, : Absolute pressure at Plant Site Elevation m
PyP, exp[-gM(zyz,/R*T] 0.991
g Acceleration due to Gravity 9.80665 m/s®
M Mole of Air 28.97 kg/kg-mole
Z : Plant Site Elevation 85 m
Zy Sea Elevation 0 m
R Universal Gas Constant 8314 Nmv/kg-mole.K
T Temperature 27315+ = 308.15 Kelvin
relative Transfer Rate to clean Water 0.65
relative DO Saturation to clean Water 0.95
F : Diffuser Fouling Factor 0.90
= 37,382 = 11,106 75 kg/day
3.3837
2 Basin
5.0 cycles/basin- day x 2
total 10 cycles/day
1,110.7 kg/cycle/basin/day
305 %
2318 %
1.293
10%
= 14,344 m3/cycle/basin/day
h

= 7,172.0 m’/hr/basin

Air Requirement at Average Flow1/2

_87_.
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11 5BR 170106

121
M

11

21
M

¥oguipment

Afr Blowet

Opentting No per b
Operating No perset 1wt

Required Capactiy

Numbet

Pressure

Safety Factor

Heat capacity ratio

Atmospheric pressur at i b ovahen
Tatal inlet pressuie

Volume rate of flow at et pont
Total discharge pressure

Qverall adiabatic efhacney

Inlet air temperature mm )

Shaft power

Rated Output of Motor

Equialization Tank

Geometry

Design Flow Rate Peak Flow
Design Flow Rate Average Flow
Width

Length

Pump Operating Depth

Storage capacity

High Water Level
Pump Off Level

Equipment
CCT Feed Pump
Number
Discharge Flow
Design Flow for the year 2035

2

71720

17930

4
[
10
1
100 374
98,374
305
165 374
065
15
49 327
1.

1312 >
5835
700
30 60
15¢
700
054
83 600
82 10

untt Basin
hagmn 1ot

' i Baun

w1

kb
[N
monun

INE

IR\
IS\

me oy 0365
m3h 0162
m
m
m
30.00
h - 05 h
m

nm

W i

boumt Baoan

2ol m e Unue
«
3
] AW
m3 see
m3 see
150 )/ 5833

Average Flow

m3/h

_88_

Air Requirement at Average Flow2/2




Process Cal_Mirzapur 14MLD STP SBR 170106

9.  Chlorination

[1] Design Condition

(1) Design Flow Rate

(2) Contact Time

(3) Type of Chlorine

(4) Design Chiorine Dosage Rate
(5) Required Chlorine per day

(6) Consumption per day

[2] Chlorination Contact Tank

(1} Volume required

(2) Nos. of lanes

(3) Width of lane

(4) Length of lane

(5) Side Water Depth
(6) Nos. of Tanks

(7) Total Width of Tank
(8) Average Velocity

(9) Total Volume

[3] Equipment

(1)  Chlorine Solution Tank
Number
Chlorine concentration
Gravity of dissolved chlorine

Required solution volume

Dimension of Tank
Volume of Tank
Total Volume of Tanks
(2) Mixer for Chlorine Solution Tank
Number
(3) Chlorine Dosing Pump
Number

Capacity

Average Daily Flow 32,000 m’/day included 18MLD STP

30 min

Bleaching Powder (Availtive chlorine  70% )

10 mg/L
Average Daily Flow ./
= 320.0 kg/d
= 1333 kg/h

457.1 keg'd

1000 ® Design Chlorine Dosage Rate

as Bleaching Powder

Average Daily Flow 7 1440 x Contact Time
= 6667 m’
Contact Time 30 min
5 lanes
200 m
23.00 m
3.00 m
1 tank
13.00 m Approx..
Average Daily Flow Vd 86400 /s Width / Depth
= 32,000 7 86400 7 2.00 7 3.00
= 0.062 m/sec
Width X Length  x Depth x Nos. of lanes x Nos. of Tanks
= 2.0 m x 230 m x 3.0 m
x 5 x 1
= 690 m’ > 6667 m
2 w + 0 S
2 %
1.10
320.00 kg/d x 100/ 2 1.10 1000
= 14.55 m3/d
= 582 Vh
2.0 mW ® 2.0 mL % 2.5 mSWD
10.0 m3/tank
20.0 m3 (Duration= 138 day)
2 W + 0 S
2 w + 1 S
582 Vh 2
291 Vhumt = 300 /h/unit

._89_

Chlorination Tank1/2
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1AMLD STP SBR 170106

1. Dechlorination

(1) Design Condition

(1) Design Flow R

(2}  CHntact Tim

(3} 1Iype ot Dechlonn

(4)  Free Residual Chicnn

(3)  Consumptionp 1 lav

[2] Dechlorination Contact i nnk

(1) Volume required

@
3
(]
%)
(6)

Width of lane
1 ength of lanc
Side Water Depth
Nos of Tanks

Total Volume

[3] Equipment

(1) Dechlorine Solution Tank
Number
Dechlorine concentrati n
Gravity of dissolved dechlorine

Required solution volume

Volume of Tank
Total Volume of Tanks
(2) Mixer for Dechlorine Solutton Tank
Number
(3) Dechlorine Dosing Pump
Number

Capacity

Average Daih Flow 32,000 m/day
10 nn
Sodiom Fhosullate  Nag$;04 SHLO )
10 mgy/l assumed valu
Average Dinlv Flow 7/ 1000 Free Residual Chl o
2 {sufen fuctor)
= 7072 hg/d
= 317 ki/h
Average Daih Flow Vd [RE] Contact Time
2222w
Contact Tune Iomm
13 m
600 m
300 m
i tank
Width 1 Depth
13 ¢ m m
234 m 2222 m
- W = 0 S
I Yo
11
76 16 kg d 100 10 110
= 69 m3d
= 27 69 th
1( m3 tank
20 m3 {Duration= 2.89 day)
2 W + 0 S
1 W + 1 S
27 69 Ih / 1
27 69 Vhfunt = 30 Vb/unit

34 m

1000

_90__
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1t
11
M
@
@
3
Q)
)

2]
)
@
€)
*)

)

©®
G

®

12.
{1
®
@)

12]
M
@
3
Q)
4
(©)
@)

[3]
n

Sludge Thickener

Design Condition

UASB Sludge  (14MLD STP)
Excess Sludge (14MLD STP)
Excess Sludge (18MLD STP)
Total Solids

Operation Time

Thickened Sludge Moisture Content

Geometry

Type

Number

Design Solid Loading
Required Surface Area

Required diameter

Side Water Depth
Actual Volume of Tank

Retention Time

Thickened Sludge Sump
Design Condition

Inlet Solids

Inlet Sludge Volume

Geometry

Sludge withdrawal
Required Sump Volume
Number

Width

Length

Side Water Depth
Actual Sump Volume

Equipment

Thickened Sludge Pumps
Transfer Time

Number

Required Capacity

0 kg/day
5,351 kg/day
5,882 kg/day
11,233 kg/day

24 hours day
97.5 %
2 W +
40 ke m2d
11233 % 1
40
4
% 280.80
T
m
a x 1350
572 56
x 2
1404
4.816 kg/day  +

193 m'd 4+

12 Times day

34 m’/time

2 Basins

25 m

25 m

30 m

25 x 2.5

375 m’
6.00 Hr
1 w +
404 m’
= 674  m/Hr

0 m3 day
669 m3 day
735 m3 day
1,404 m3 day
S
280 80 m2
x ! ) L2 = 13.37 m
2
- 13.50 m
4 = 572 56 m3
24 = 1958 Hr
5,294 kg/day = 10,109 kg/day
212 m’d 404 m’d
3.0 2
S
6.0 1

70 m’/Hr /Unit

_.91_
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13
i1l
(h
2)
(3)
“4)
(5)
()

2]

13]

14}

15]
n
@
3
(C)]

[6]
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©)]

Q)

Centrifuge

Design Condition

Iype of Dewat i

Quantity of T ki 1 Sudge generated
De v Polyel u b Dosage

\olume of Thick ned Sludge
‘ensttenevy of D owatered Siudge

Opceration Time

Volume of Centrifupes

Dewatered Solids

Dewatered Cake b olume

Polyelectrolyte

Design Polyelectrolvte Dosage
Required Polyelectiolyte
Dissolving concentration

Volume of Polyelectrolyte solution

Equipment
Centnfuge

Capacity

Number
Centrifuge Feed Pumps

Capacity

Number

Polyelectrolyte Dosing Pumps
Volume of Polyelectrolyte solution
Operation Time

Safety Factor
Number

Required Capacity

Specification Capacity

Polyelectrolyte dosing System

Tanks Dimensions

Retention Time of Tanks

Number

Prococs Cot M a v 1AMLT

BR 170106

Centrifuye
10,100
Polyelecnolyte
404 4
82

f
«

Digested Soli |

Bl
hotDS-da

m’
0

s day O davs pet week)

Operabon Tung N

A04 4

Pt nw k

R ¥

M ested Sludpe

1 1o

1032

I walered Solr]

KV

30 m hour
1 4+ Injectron Rate
i 0 1>
kg day

100

7

100 Masture Content

100 7

6563 tdn
apparent spectic gravin 10

65 63

Pohvelectrolvie
1516
020
758

30 m'/hr
w

(18

3
30 m hr

2 w

i 650 m day

1 kg -5 - day
kg day

m3 day

7.58 m3 dav

8 hours day 6

2 w

7.58 m /Hr

= 047

047 m*/Hr

= 0711

Width 2.0
Depth
= 16
1600 m’
= 16.882
2 W

days per week)

80

[

3
m~ Hr

m’ Hr 0.80 m’/Hr /Unit
m Length 2.0 m

2 (Freeboard 0.5m)
m3

7 0.47
Hr

+ 0 S

m*/Hr / 2

6 days per

_92_
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14.

1
(1
€))
3

@
®)

2]
M

@

i3]
()]

Centrifuge Feed Sump
Design Condition
Generated Thickend Sludge
Solids Consistency

Volume of Thickened Sludge

Sludge feed flow rate

Centrifuge Operation Time

Geometry
Required sludge volume for continuation

Basin Dimensions

Equipment
Mixers for Centrifuge Feed Sumps

Required Volume

Number

10,109 kg/day
250 %
Total Solids
= 10,109
= 404 m’/day
= 1685 m’h
30 m3/h
8 hours/day
( 60 -
= 34521 m
Width 5.0 m
Depth 3
= 3600 m
3600 m’
1 W

100

Sohds Consistency
100
2.50

2 =
6 days per week)

16 85 Yx 8
Length 6.0
m 4

+ 1 S

60

m3/h

...93._

Centrifuge Feed Sump 1 1
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Material Balance Sheet
[Mirzapur 14MLD STP SBR]

4
0:Inlet 1:lolet to UASB 3.Inlet to Reactor : 17:By Endogeny Breathing
QO(m¥/D ) QI(m3D ) Q3(m¥D) | : TI7(-DS/D)
Tog DS/D) TI-DS/D) TI-DSD) | X17 (%)
S0 mgAl ) Si(mgf} S3(mgh) :
X0 (%) X1(%) X3(%) . % 28
Reactor /Secondary
N UASB Sedi i N
Tank Tank
H I % Chamict
i i =3
1 |
1 |
| |
2.UASB Sludge | +:Excess Studge :
Q2(m3MD) | Qi m3 |
T2(t-DS/D) : | T4¢-DST »; :
S2(mefl) 1 SHmpl ]
X2(%) } X3 : Chezzient Desxee
| I
| 1
e e e e J
; B
15-Total Supernatamt A
QI5(m3D ) SS Recovery ¢ {SS Remrery
T15(t-DSD) Gravity L o S \ S e Skdye Dewaterne ____________-_Cg:%
S15( mg/l ) Thickner
X15(%)
& Thickened Shadpe | 135:de Cas i
QX =1D)
TIXr-DS
= SIN =pl
X XS
7:Thickener Supernatant
QA m3D) Fi6
TH-DS/D) 0.535
$7( mg/l} Ly
X7(%) ve
A ¥
A A LEGEND

Q W Fie (oWm)

o Solxt Mozt DSKay)
S Sabd Concaznten(cg)
X Ratn joe Ldet Sabd (%)
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Design Condition

Jroceus Cal Mir np)

& BMEDSTP 70106rev0l

Chunar MPS

Design Flow
for the yeur ?

(1) Design Flow
for the veur 207

Avera Db
May Pyl
MavHh wly P

Avera Daly
Mas Davly
MnH Peak factor

Flow Rate

I tow Rats

Inlet Chamber

Item

Chunar-MPS

[1)Design Condition

50.805 m® dav

(1) Design Flow for the vear 2050 Man Hourlhy
0588 m°sec

(2) Inlet Pipe

Pipe Diameter mm

Gradient %ou

Roughness Cocfficient n 0013 (Manmng Tornula

Full Pipe Flow Rate m? sec
(3) Influent Water Level i n
[2] Geometory
(1) Number of Basins 1 Basin
(2) Depth of Basin 100 m  Approx
(3) Width of Basin 300 m  Approx
(4) Length of Basin 200 m  Approx.
(5) Volume required of Basin 1.000 - 3.000 »” 2.000 = 15 m®
(6) Retention Time 1.000 : 3.000 2.000 s 0588 1

= 10.20 sec
(7) Basin Demensions Width 3.000 m 4 Length 2 000 m
> Depth 1.000 m

.~97__

PS basic & Inlet Chambert/1




Process Cal Mirzapur MPS8 & 18MLD STP 170106rev01

2.  Coarse Screen Channel
Item Chunar-MPS
[1] Geometry
(1) Inlet Gate
Number 1 Main - 1 Bypass
Width 0.600 m
Height 0.900 m
Floor Level + 83.300 m
Bottom 71.900 m
Influent Water Level - 72 800 m
Velocity 0.588 7 0.600 7 0.900 v 1
whe Design Flow for the year 2050 1.089 < 1.000 m/sec OK.
Velocity 0.504 e 0 600 7 0900 /s 1
whe Design Flow for the year 2035 0.933 < 1000 m/sec 0K
(2) Screen Channel
Number 1.0 Main + 1.0 Bypass
Width 1.200 m
Side Water Depth 1.000 m
Velocity 0.588 s 1.200 e 1.000 s 1
whe Design Flow for the year 2050 0.490 = 0450 m/sec OK
Velocity 0.504 s 1.200 e 1.000 e 1
whe Design Flow for the year 2035 0.420 < 0.450 m/sec OK.
(3) Channel Dimensions Width 12 m x Length 8.5 m
SWD 1.0 m (Freeboard 0.3m)
[31 Equipment
(1) Inlet Gate
Number 2 Units
Dimension Width 06 m x Height 09 m
Design Water Level m
(2) Coarse Screens (Main Channel)
Number 1 \ + 0 S
Open Space 20 mm
Bar Thickness S mm
Channel Width 12 m
Width of side plate 50 mm
Side Water Depth 1.0 m
Height of Blind Plate at the bottom 50 mm
Velocity through screen 0.588 7 1.100 s 0950 /s 1
* 20 + 9 ) 20
0816 = 0.800 m sec OK
Velocity through screen 0.504 v 1.100 Vd 0950 / 1
whe Design Flow for the year 2035 x( 20 - 9 ) 20
0.699 < 0800 m/sec OK
(3) Coarse Screens (Bypass Channel)
Number 0 w + 1 S
Open Space 50 mm
Bar Thickness 9 mm
Channel Width 12 m
Side Water Depth 10 m
Velocity through screen 0.588 7 1.20 7 1 000 v 1
whe Design Flow for the year 2050 x ( 50 + 9 ) 50
03578 < 0.800 my/sec OK
Velocity through screen 0.504 e 1.200 Ve 1.000 / 1
whe Design Flow for the year 2035 x ( 50 + 9 ) 50
0496 < 0.800 m sec OK

_98_
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Process Col Mirzopur MP38 & 18MLD STP 170108re

3. Row Sewnge Sump
lem Chunnr MPS
121 Geom tory
(1) Raw Scwape Samp
Number 1 Busin
ia 1000 m
Pump Operatig Depth 100 m
Retention Time wop M o4 = 0 $K% /€
whe Dusign Flow for the yea 2050 378 > 35 nun (Eminimum time of one pump cycle " Ok
Retention Time 1000 2y nod 0 504 e
whe Design 1w Foth y w2035 442 175 min - mnmmum tme of one pump cyele " OK
High Water Level 72 600 m
Pump Off Tevel 76900 m
13] Fywpment
(1) Sewage Pumps
Number 4 W .
Bore Diameter [RU} mm
Discharge Flow A0 a0
whe Design Flow {or the vear 203~ 454 460 m3 th
Total Head 1 m

_99_
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Process Cal_Mirzapur MPS8 & 18MLD STP 170106rev01

Item

Mirzapur-STP 18MLD

(1
M

(21
M
@
&)
@
®
6

G

STP Design Condition

(1 Design Flow Rate

(2) Design Water Quality

Inlet Chamber
Design Condition
Design Flow Rate

Geometry

Number of Basins

Depth of Basin

Width of Basin

Length of Basin

Volume required of Basin

Retention Time

Basin Dimensions

Average Daily
Max Daily
Max Hourly Peak factor

Max Hourly
1 Basin

2.000 m

3200 m

4.500 m
2.000 x 3.200
2.000 X 3.200
= 61.4072495  sec

Width 3.200 m

X Depth

Unit:mg/L
40,500 m3 day
0 469 m3 sec
4.500 = 1.4 m3
4.500 /s 0.469 x 1
x Length 4.500 m
2 000 m

-100~

STP basic &Stilling Chamber! 1
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12|
)

(2)

(3)

i3]

(1)

@

(€)

e Screen hannel
Design Condition

Doyl wil ot

Geometry

Inlet Gate

Number

Width

Height

Floor Level

Bottom

Influent Water Tevel

Velocty

Screen Channel
Number

Width

Side Water Depth
Velocity

Channel Dimenst ns

Equipment

Inlet Gate

Number

Dimenston

Design Water Level

Fine Screens (Main Channel)
Number

Open Space

Bar Thickness

Channel Width

Width of side plate

Side Water Depth

Height of Blind Plate at the bottom
Velocity through screen

Fine Screens (Bypass Channel)
Number

Open Space

Bar Thickness

Channel Width

Side Water Depth

Velocity through screen

M

e

00
00

0169

2
00
00
0 469

idth

A

Width

32

20

08
07
0469

~(

H ol

Mun
m

m

91 800
88 600
89 300

/

0558

Miuin
m
m
e
0410
08

Procoss Col My opt ME B L 18MLET

40 500 mooin
0409 mi

1 B3y pa

m
m
m
0 600 e
1000 mse

1 3y pass

0 800 7 0 700 / 2

0450 m see
Length 6.0 m

SWD 07 m

Umits
06

mm

mm

m
mm

Ve

687 <

7
20
0607 <

Heght 0% m

0 700 Ve 0.650 Ve 2
+ 2 ) 6
0 800 m/sec

0 800 /s 0700 / 2
9 ) 20
0.800 m/sec

T

1 0106rev01
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(1
m

@
)
Q)
[2]
0y
@
3)
C)
®)
®
M
®)

©®)

(10)

i3]
(M
@
3)

4)
)
(6)
@
(®)
®)
(10)

Grit Chamber
Design Condition
Design Flow Rate

Specific gravity of Sand
Sedimentation Velocity
Average Velocity

Grit Chamber

Surface Area required
Number of Basins

Surface Area required/Basin
Length of Basin

HRT in Grit Chamber
Volume required of Basin
Depth required

Basin Dimensions

Retention Time

Surface Overflow Rate at Peak Flow

Parshall Flume
Design Flow Rate
Throat width
Water depth Ha

Crest Level

Water level at the crest

Channel bottom level

Upstream Channel width

SWD of Upstream Channel

Average velocity at upstream channel

Total Length of channel

Max Hourly = 40,500 m’ day
= 0.469 m® sec
265
00111 misec = 960 m’ m’ day
0.3 m/sec

Square Grit Chamber

0469 00111 = 4225 mw

2 S + 0 W

423 /2 = 2013 o’

21.1261261 0.5 = 4.6 m — 5.0 m
60 sec
0469 x 60  sec /2 = 141w
14.1 /s 50 e 5.0 = 0.563 m
Width 50 m x Length 50 m
% Depth 0.6 m (Freeboard 0.3m)
5 X 50 x 0.6 s 0469 2

= 60.00 sec

40,500 e 5.0 / 5.0 Ve 2
= 810 < 960  m m’ day
Q= 469.000 Vsec
W= 0.450 m e w23
Ha= (Q .~ 2264
Ha= 0.596 m

- 86,900 m Mimmum water level at downstream channel

- 87.496 m
+ 86.700 m

1.500 m
0.800 m
0.391 m/sec
10.000 m

-102-
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SHR

Deugn Condition

et nklow R
(2 I n c R
Inl t BOD
Outlet BOD
Inlet S-BOD
Inlet COD
Inlet 8-C°O1
Outlet 8-COD
Inlet thCOD
b'OD'BOD
Inket BCOD
Inlet nhCOD

nty 0D
Inlet TSS
Inlet V'SS
VS8
-nb\V'sS
T8S
Inlet T-N
Inlet TKN

Inlet NH;-N

Ammonia oxidized

Inlet T-P

Inlet Alkalinity as Cu€'03

Outlet Kjeldahl N

Outlet NH4-N

Outlet NO3-N
(3) Water Temperature
(O]
(&)
©
™

Excess Sludge Concentration
MLSS
DO in the Reactor
Operating Cycle
Te  Total ime
te Fill time
td  Anoxic(denitrification) time
ty  Aeration time
ts  Settlement time
tp  Decanting time
(8) Number of cycles
®
(10)
1mn
(12)

Full volume per cycle
Full liquid depth
Decant depth

Required aeration tank volume

(13)

(14) No. of basing receiving flow simultaneously

Decant flow rate

(15) No. of basins Aerating simultancously
(16) No. of basins Decanting simultaneously
(17) Flow rate

(18) Flow rate to each basin

At tank tull

18,000
.00C

tny (31
Yay W oe,

250 my/l
00 my/l
67 wy!
« 50 my!
300 mg//
3 mg/
60 g/
1 60
400 my/
50 mg/t
17 myfli
A00 /i
280 1)
bogloh gy ss
I nbVSS
nhI'SS n it
mg /
my,
my /

Proocoss Oal Mirzapur MPGE & 18MLD §TP 170 0010w

.

e

[RFIRIRIR]

FCOD-bCO] nhst 'O

TCOD sUOD VSS

nbpCOD VSS
['§8-VSS

G0 00", of KN assumed

- my/
200 mg /
20 mg/

20 mp
R0 mg!

T 200 ‘C
R 8.000 mg"
3,00

Kiss mg /

2 mgl
480 h
240 h
005 h
20h
0h
75 h

5.0 cycles/basin*day x 4

total 20
900 000

cycles/day
m3/fill
m
165 m
3000 00 m3/tank

900 000 m3/fill /
2 nos
2 nos.
1 nos.
750 m3/h
375 m3/h

-103-

075 h -

tanks

20 0% of full tank depth

06667  day
16 b
1200

1a=

m3/h

SBR1/4



2] Design for Nitrification Process
(1) Activated sludge design kinetic coefficients at 20°C

3) SRT calculated with the assumed operating condition

4) Sludge production Px, g

(5) Determine MLVSS concentration
(Px,vss)SRT=

Kpvss=

NOx
S

by
Yy
Hm 1
Yn

bn average

byos1 at aerobic

brom2 at anoxic

FractionVSS—

(6) Determine amount of NH4-N oxidized

Biomass production Px,bio=

Process Cal_Mirzapur MPS8 & 18MLD STP 170106rev01

‘Wastewater Engineering Treatment and Resource Recovery Fifth Edition (METCALF & EDDY AECOM)

SRT—
a: (PX,1ss)SRT:
b: (Px,rss)SRT:

®__
@)=
@
@:
®

(Px,yss)SRT
@:
@)=
@
4

X T

NOx=

§=

b=

Yy=

Ho 7=

Yo~

b=

bos=

byos=

FractionVS$

Px,bio=
D=
@)=
@=

NOx=

36,000.000
36,034.873
14,555.283
4.080.115
298.502
1,851.374
15,249.600

5,104 090
18.279 500
12,371 990

4,080 115

253 727

1,573.668

1,523

24,000

01700
00700

0508
2,011.244
1752407
35939

222 899

24 592
24,000

-104~

day
kg =V-Xuuss
kg =SUM(QD:®)
kg =Q(SRT)" Yi(Se-S)[1+by(SRT)}/0.85
kg =Q(SRT)nbVSS
kg =Q(SRT)Yn(NOx)/[1+b,(SRT))/0.85
kg =f;. by QYi(So-S)SRT/[1+b;( SRT)}/0.85
kg =Q(SRT)(TSS0-VSS0)
kg/day
kg =SUM(D: @)
kg =Q(SRT)" Yi(Se-S)/[1+bg(SRT)]
kg =Q(SRT)nbVSS
kg =Q(SRT)Yn(NOx)/[1+b,(SRT)]
kg =£,. by QYi(Se-S)SRTY/{} by(SRT)]
mg/!
mg/l  =TKNX 60.00%
mg/!  ~Ks[1+bg(SRT)V[SRT(pearbyr)-1]
=b*1.04T29 b a20°C 0120
gV8S/g bCOD
g d =g *1.0470  pmax at20C 6000
gVSS/g Nox
=bnop: " (ta/Tc)+byop, - (1-ta/T )
=b*1 0297 b at20C 0170
=#1.029® b aR0C= 0070
=MLVSS/MLSS
kg -SUMD: @)
kg Q" Vi So-S)/[1+b(SRT)]
kg ~QYn(NOx)/[1+baop(SRT)]
fy by1.Q Y Se-S)SRT/[1+by(SRT)]
mg/l  =TNgN-0.12P,/Q

mg// (assumed Nox)

SBR2 4



cee e cyced

Initial NH4-N

ViNOx1

Vs(Ne)

(9)  Nimifier concentration

by g

(10) Review of Aceration time for mtnfication

[3] Design for Denitrification Process
(1) EM,

(2) Fraction of thCOD

(3) SDNRb

At tank full

Alter decant

ALtk Ml

(4) NO3-N removal capacity during the fill period

(per tank)

(5) NO3-N removal capacity :NOr

NO3

NO3-N

A=

Q>

Qp Sp=

No*

TW(NOx
Tg(Ne)

Hay HON T
Hyon

S

K( »N

K

FM,

SDNRt=
SDNR
by

b—

NOx—

NOr=

22, 33
7.378
80
5493
7.378

030 999
3,093

9,000

2,250

8778

22 33
200

0 138

TS1703%4 0

Procos Cal Mirzopur MP88 & 1BMLD STP 170100r0

gNOX/fill
Bmd  concentn

B/nl3
BNOX decunt

g/m3  concentin
gmd ty =51
ky
mdd
kg/dny

wi = V(NG Vo |V
kg

YreNOS-SRT 14 3,0 SRTY] VY

Fonsse In(NL Ny HONGNy)

107 QU2R076
Ba7?
1
210

09000
07200

Nl B von Yl SR, aon S
day
Iy
h {Actation time) Ok

gud oae*1.072 7 pmax 20 ¢

gutd HMunax noulS (S FRoznon)]

2000 mg/
0,500 mg!/
0500 mg?
ggd
" -tbCOD/BCOD
Percent SDNR cquation coefficients
rdCOD(%) b0 b1
10 0.186 0.078
20 0.213 0.118
30 0.235 0.141
40 0.242 0.152
50 0.270 0.162
017 g/g+d =SDNR,- 9("10) 6=
017 ggd  =bg*bi{In(F/My)]
021>
0118
542670 glg'd  ~SDNR(X)(Vp)

21481
Nox feed
0.950

-105-

—-NO,-td/24
15493 g
hr

o

0.900

SBR3/4
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4]
(O]

7]
m

@

Geometry

Basin Dimensions

Cross Section
Total Volume

Equipment

RAS Pumps

RAS Ratio
Required Capacity

Number

SAS Pumps
Excess Sludge
Sludge withdraw
Running Time

Required Capacity

Number

Width

19.0

19.0%5.5
104.5%29.0

735
- 3676

Length
290

%

m3/hx

m3Hr =
Work

Standby (Spare)

m3 day

cycles day
Hr/Time

m3 day

m3/Hr =
Work

Standby Spare)

Depth  Basins

55

10%
40

40

4
104.5 m*/Basin
3.031 m3/Basir>

12,124 m*/Total

m3/Hr

100
m3/Hr

3,000 m3

-106-
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Procoss Cal Mirzapur MP38 & 18MLD ETP 170100rav0!

( Alr Requirement oty vernge @ m
Design Condition

02 demund

By= Rew
R,= Ry=
Oin ‘Design Avernge Flow
Infet bOLD 50=
s 8=
Nox NOx=
Py Py
SOR(Standard Oxyge "' 1 sle Rite ot site) =
-d
I
b,
P,
P, P,
K
M
7
Ia
R
"
u
i
¥
(3) No. of Basins
(4) Number of cycles
total

(5) Standard O2 required at Field C'onditions per cycle =
(6) SOTE for the above Effective Aeration Depth
(7) Fraction of 02 in Air

(8) Specific Gravity of Air at Standard Condition
(9) Safety Factor

(10) Air required at Field Conditions per cycle =
(11) Aeration time per cyck 1,

QS48+ H6(NoX-NOXe)}+1 421y, 4t S70 NOX

6,360 kg 02

8,000 mi
00 Wl
065w

2459% g
2,0012 kg V88
0 : o ¥ 1O

(B Cowpey (PVPYa—Cp)

*does not include nitnfying buctenn
0.7

Soturated DO wtsen coe and 2 (
9.09 my/L
Saturated DO ot sen leve nnd operanng Femperatuie
Go% it
BEXT Lo 0 "006

3% degrees Celsios

operating DO Basin

Correchon Factor by the Water Depth

1+0 40D, Pa

Fank Digud Depth 500 m
Standard absolute pressure at sea level

Ahsolute ptessue af Plant Stte Elevation

expl-phis -2 R*T)
Acceleration due to Gravity
Mole of An

Plant Stie Flevation

Sca Elevation

Universal Gas Constant
Temperature 273,15+t =
relative Transfer Rate to clean Water

relative DO Saturation to clean Water

Diffuser Fouling Factor

350
48.35( = 14,288.93 kg/day
3.3837
4 Basin
5.0 cycles/basin: day i 4

20 cycles day
714.4 kg/cycle/basin/day

305 %

2318 %

1293

10%

9,227 m3/cycle/basin/day
10 h

4,393 8 m*/hr/basin

degrees Celsias

2.0 mpd

119357

10,332 m
m
0.991
9.80665 m/s’
28.97 kg/kg-mole
85 m
0m
8314 Nm/kg-mole K
308.15 Kelvin
0.65
0.95
0.90

Air Requirement at Average Flow1/2

-107-




2]
M

Equipment

Adr Blower

Operating No, per basin
Operating No. per set of blowers
Required Capacity

Number

Pressure

Safety Factor

Heat capacity ratio

Atmospheric pressure at site elevation
Total inlet pressure

Volume rate of flow at inlet point
Total discharge pressure

Overall adiabatic efficiency

Inlet air temperature (min )

Shaft power

Rated Output of Motor

2 unit/Basin
2 basin/set
4393.8 m’/Hr-Basin
2196 9 m*/Hr
4 W
65 kPa
10 %o
14
100.374 kPa
98.374 kPa
37.757 m3 mm
165.374 kPa
0.65
15 C
54255 kW
59.681 kW

Process Cal_Mirzapur MPS8 & 18MLD STP 170106rev01

2 unit/Basin
2200 m/Hr /Unit

75 kW

-108-

Air Requirement at Average Flow2 2
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7. Chlorination

[1]  Design Conditinn

(1) Design Flow Rate

(2)  Contact Tine

(3)  Fype of Chlotne

(4)  Design Chlonne Dos ge
(5) Required Chlorine po

(6)  Consumption per ¢

[2] Chlorination Contact Fank

(1)  Volume required

(2) Nos. of lanes

(3)  Width of lane

(4) Lengthof lanc

(5) Side Waler Depth
(6) Nos. of Tanks

(7) Total Width of Tank
(8) Average Velocity

(9) Total Volume

[3] Equipment

(1) Chlonne Solution Tank
Number
Chlorine concentration
Gravity of dissolved chlorine

Required solution volume

Dimension of Tank
Volume of Tank
Total Volume of Tanks
(2) Mixer for Chlorine Solution Tank
Number
(3) Chlorine Dosing Pump
Number

Capacity

Avernge Dadv Flow 32,000 T ¢ ed IRMIDSIP
30 nmi
Bleachmg 'owder (A1 . cc o ¢ )
my/ .
Averge Daily Flov: /7 sy Lo
= 3200 B
= 1332 .8/
57 R *5 Blachin
Average Db Flow 7 O] Contact Time
= 6667 m'
Contact Time 30
Lanes
20 m
2300 m
300 m
] tank

1300 m ppres

Average Datlv Flow RE40 Ve Width e Depth
= 1. 00 864)0 / 200 e 300
0 06” mse
W 1dth fength Depth Nos of lanes Nos of Tanks
= m 23 m
3 ]
= m 6667 m
2 W
2 %o
110
32000 kg d - 100 2 110
= 14 55 m3d
= 582 lh
20 mw s 2.0 mL % 2.5 mSWD
100 m3 tank
200 m3 (Duration™ 1.38 day)
2 w S
2 w 1 N
582 Lh 2
29 Vhunit = 300 I/h/unit

-109-
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Process Cal_Mirzapur MPS8 & 18MLD STP 170106rev01

8.

Dechlorination

[1] Design Condition

(1
@
&)
@
&)

Design Flow Rate
Contact Time

Type of Dechlorine
Free Residual Chlorine

Consumption per day

[2] Dechlorination Contact Tank

n

@
3
@
&)
©®

Volume required

Width of lane
Length of lane
Side Water Depth
Nos. of Tanks

Total Volume

3] Equipment

®

@

&)

Dechlorine Solution Tank
Number

Dechlorine concentration
Gravity of dissolved dechlorine

Required solution volume

Volume of Tank

Total Volume of Tanks

Mixer for Dechlorine Solution Tank
Number

Dechlorine Dosing Pump

Number

Capacity

Average Daily Flow

10 min

32,000 ms.'day

Sodium Thiosulfate ( Na,S,0; SH,0 )

1.0 mg/L assumed value
Average Daily Flow Ve 1000 % Free Residual Chlorine % 1.19
x 2 (safety factor)
= 76.2 kg/d
= 317 kg/h
Average Daily Flow e 1440 X Contact Time
= 222 ™
Contact Time 10 min
13.00 m
6.00 m
3.00 m
1 tank
Width % Length = Depth
= 13.0 m % 6.0 m * 3.0 m
= 23 m > 2222w’
2 w + 0 S
10 %
110
76.16 kg/d x 100 / 10 L1100 S 1000
= 0.69 m3/d
= 27.69 I/h
1.0 m3/tank
2.0 m3 (Duration= 2.89 dav)
2 W + 0 S
1 w + 1 S
27.69 Uh / 1
27 69 Vh/unit = 30 I/'h/unit

-110-
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1
(1)
2)
(2)
(3)
)
)

12]
h
2)
3)
“4)

(5)

(6)
@)

(8)

10.
(1
M
@

[2]
M
@
©)
“
)
®
Q)]

13}
M

Stludge Fhickenes
Design Condition
UASH Shudge
Pxcess Sludge
Iacess Sludge
Total Sohds
Operation I'me
Thickened Slud 1 -
Geometry

Tvpe

Number

Design Solid | oadm»
Required Surface A

Required diameter

Side Water Depth

Actual Volume of Tank

Retention Time

Thickened Sludge Sump
Design Condition

Inlet Solids

Inlet Sludge Volume

Geometry

Sludge withdrawal
Required Sump Volume
Number

Width

Length

Side Water Depth
Actual Sump Volume

Equipment

Thickened Sludge Pumps
Transfer Time

Number

Required Capacity

(HIMIDST1)
GHMID ST
CAMID ST

nt ool

0 byy/diny 0 m Ly
5.351 kg/day 669 miday
5,882 k/dny 735 m day
11,233 kg/da 104 m ol

24 houts day
975§ Ya
W N
| hr m d
1t - LAK m’
40
! » ) ' y 1l = 1337
T 2
, 13.50
4 m
:r 13 8¢ ! 4 = 572.56
o7 2 24 = 19 38 Hr
1404
181¢ krday - 5,294 kg day 10,109
193 md - 212 m'd 404

12 Times day

34 m /time

2 Basins

25 m
2.5 m
30 m
2.5 x 2.5 30 2
375 m’
600 Hr
1 W + 1 S
404w / 6.0 / 1
674  m/Hr = 70 m’/Hr /Unit

m3

m

m

kg/day

m d

-111-
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11

(1}
€))
@
&)
@
&)
®)

(2]

3]

4]

(5]
M
@
€)
@

6]
@

@

@)

Centrifuge

Design Condition

Type of Dewatering

Quantity of Thickened Sludge generated
Design Polyelectrolyte Dosage

Volume of Thickened Sludge
Consistency of Dewatered Sludge
Operation Time

Volume of Centrifuges

Dewatered Solids

Dewatered Cake Volume

Polyelectrolyte

Design Polyelectrolyte Dosage
Required Polyelectrolyte
Dissolving concentration

Volume of Polyelectrolyte solution

Equipment
Centrifuge

Capacity

Number
Centrifuge Feed Pumps

Capacity

Number

Polyelectrolyte Dosing Pumps
Volume of Polyelectrolyte solution
Operation Time

Safety Factor
Number

Required Capacity

Specification Capacity

Polyelectrolyte dosing System
Tanks Dimensions

Retention Time of Tanks

Number

Centnifuge
10,109 kg/day
Polyelectrolyte 1.5 kg t-DS-day
404.4 m® day
82 %
8 hours day 6 days per week)

Digested Solids

Operation Time xNo Operation/week
_ 404 4 7
-8 2 6 295
30 m’hour
Digested Sludge ( 1 + Injection Rate)
= 10 109 ( 1 + 0.0015
= 10 125 kg/day
. 100 7
Dewatered Solids 100 Moisture Content 6 days per week
10 125 % 10 7
=1 X
100 82 6
= 65 63 t/day
apparent specific gravity 1.00
63.63 s 1.0 656  m’day
Polyelectrolyte 1.5 kg/t-DS+day
15.16 kg/day
020 %
758 m3 day
30 m’ hr
2 W - 1 S
30 m*/hr
2 W 1
758 m3 day
8 hours day (6 days per week
15
2 W + 1 S
7.58 m3 da x 7 8§
= 055  mHr
035  mHr
= 0829 m7/Hr = 083 m’/Hr /Unit
Width 2.0 m x Length 2.0 m
Depth 2.0 m 2 (Freeboard 0.5m)
= 16 m’
1600 m 055  m Hr 2
= 14470 Hr
2 w + 0 S

Centrifugel 1

-112-




12.
1
(H
(2)
(3)

“4)
(5)

12]
M

2}

i3]
(1)

Centitfuge Feed Sumnp
Desipn Condition
Generated Thickh nl e
Sohds Consisten

Nodumeof Thikn F Jute

Sludge feed flow rate

Centrifuge Operation Fune

Geometry

Required sludge volum =ty continuat m

Basin Dimenstons

Equipment
Mixers for Centrifuge e «d Sumps

Required Volume

Number

10, 09 1
50

Towmts Il

10, 1

404 m'/ds
16 85 m'/h

m h
hour day

60
34521 m
Width S0 m
Depth
= 3500 m
m
i W

Process Col Muzop 1 MPSE & 18MED STR 170106rev01

|
Sohdy  onsi 1y
100 . i
250
m3 h
i per week)
& 8
1 n-th m
1 4
1 S

-113-
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Material Balance Sheet

[Mirzapur 18 STP]

0 Indet

15:Total Supernatant

QI5(m3N ) 714
TI5(t-DSM) 9453
515(mgA ) 1.200
X15(%) e

Material Balance Sheet SD4

3 Inlet to Reaclor 17:By
Q3(m3M ) 18,711 Tl7(l'DS/D)|
T3(1-DSD) 5 053 X7 (%) |
S3( mgdl) 430
X3 (%) 118
* Outlet
I 11:Water for Chemical
t QI(mID)
: TH(-DS/D)
1 SH1(mga)
4:Excess Sludge : X11(%)
Q4(mID ) i
T4t DS/D) :
S4( mg/t ) 1
X4 (%) ! Chemical Dosage
|
I
I
1
: {Dosage }
v
(88 Recovery } (S5 Recovery )
Gravity | e e e e Dewatering | ____._..._'E“EY_Q;‘
Thickner
6:Thickened Sludge 12;Shidge with Chemical 13 .Sludge Cake
Q6(m3/D ) 212 Q12( m3/D ) 216 QI3(m3/D) 28
T6(t-DS/D) 5203 Ti2(t-DSM) 5301 T13(1-DSD) 5.036
S6{ mg/) 25,000 S12(mpdl) 24,577 S13(mght ) 150,000
X6 (%) 73.5 X12 (%) 736 Xi3(%) 619
7. Thickener Supernatant 14:Dewatering Supernatant
Q7(mID) QI4(m3/D) 184
TI(t-DSM) T14(t-DS/D) 0.265
S7( mgil) SH4(mgA) 1412
X7(%) X14(%) 3.7
\{ {
- Water
e Shudge

- ___. Supematant
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i Sr. Tacility No. | W/Dia i SWD/H
i No. (m) (m) (m)
14MLD STP _

! 0l Inlet Chamber i 4.0¥ 55b 4.05D)
1 02 _Main ¥ereen Cha ne. 1 20% | 50 | 0750
i~ 03 By ass Screen Cha 1el I|  ere¥ eesl *+4S¥D
1 04 Gril Chamber 2| 3.0Di 3.05¥D)
1- 07| arstal Flume 15¥ | 100t | 0857
- ¢ o x esee ¥ ssosl sems
i— 07| Distribution Box 4] ¥ | eend 5‘%
i- 08}UASB 2] 170% 280L 558 |
i 09 Equahzation Tank

i 10 Disiribution Chamber

i 1 SBR

i 12 UASB Slud e Sum I 1

i 13 Filtrate Sum 1

1 14 Air Blower Room 1 1207 250t e0f
18MLD STP

2 0l Inlei Chamber t 32¥ 45t 20
2- 02 Main Screen Channel 2 o8¥Y 6oL 07

2 03 Bypass Screen Channel il 08Y 60t 07
2~ 04 Grit Chamber 2

2- 05 Parshall Flume 1 15 ioot 08
2- 06 Distribution Chamber 1 207 35t 20
2- 07 3BR 4 190¥ 290t 55
2- 08 Air Blower Room i 250L 6.0H
COMMON

3- 01 Chlorine Coniact Tank i 20Y us0b 30
3- 02 3ludge Thickener 2 135D 40
3- 03 Thickened Sludge Sum 2 25¥ 25t 3o
3~ 04 Centrifu e Feed Sump 50t

3- 05 Shudge Drying Bed 4 om¥ o renl

5- 06| Drain Sump 2 20¥ 20t 20
3~ 07| Chlorination Buildin 1 1007 140

3= 8| Cer*riiage Building i 160%¥ 300 100H
[5- 19! Flec rical Building 160Y 300 ipoH
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Prooocun Col vindhynohal OMLD 8TP abr 1 1
I n Vindhyachul-MPS
1 Design Condition
(1y  Design Flo 1 the yens 2050 m3/d m3/h m3/s
Avernge Datly 8,990 373
Max Dady
Max Hourly Peak §1 ¢
(21 Design Flow for the vear 2035 m3 d m h m3/s
Avernge Dy 6,580 | 0076
Max Duly
Mux Hourly  Peak $1 14
2. Inlet Chamber (existing structure)
[1] Design Condition
(1) Design Flow for they w2050 Ma H ol 200 22R mi dav
(LR R] m3 ¢
121 Geometry
(1) Number of Basins 1 Hasin
(2) Depth of Basin 1 0o m  Approx
(3)  Width of Bagin 2000 e Appros
(4) Length of Basin 3700 m  Appron
(5) Volume required of Basin 1 00 2000 1700 = 05 mi
(6) Retention Time 1 000 2000 3 700 e 0.234 1
= el see
(7) Basin Dimensions Width 2000 m Tength 3.700 m
Depth 1000 m
3. Raw Sewage Sump (cxisting structure)
[1] Geometry
(1) Raw Sewage Sump
Number | Basin
Dia 6.50 m
Pump Operating Depth 1.200 m
Retention Time ( 6.50 w4 1.200 ).~ 0.000 /60
whe Design Flow for the year 2050 = DIV 375 min { minimum time of one pump cycle T/4} OK
Retention Time ( 650 4 1.200 ).~ 0.000 60
whe Design Flow for the year 2035 = #DIV/0 375 min ( minimum time of one pump cycle T/4) OK
High Water Level 1.200 m
Pump Off Level 0.000 m
[2] Equipment
(1) Sewage Pumps
Number 2 w + 2 S
Bore Diameter 150 mm
Discharge Flow 0.000 x 3600 / 2
whe Design Flow for the year 2035 = 0= 310 m3/Hr
Total Head 1o m

-118-

PS basic & Inlet Chamber1/1




Process Cal_vindhyachal 6MLD STP sbr 170106

Item Vindhyachal-STP 6.0MLD

STP Design Condition
(1) DesignFlo

Unit:mg/L
(2) Design Sewage Quality and Effluent Quality

Unit: mg/L

1]
1))

2]
D
2)
3)
4
5)

(6)

7

(3) Inlet Quality of Reactor

Stilling Chamber
Design Condition
Design Flow Rate Max Hourly = 13,500 m® day
= 0156 m® sec
Geometry
Number of Basins 1 Basin
Depth of Basin 1.800 m
Width of Basin 2100 m
Length of Basin 2.500 m
Volume required of Basin 1.800 x 2.100 x 2.500 = 1.5 m3
Retention Time 1.800 x 2.100 x 2.500 / 0156 *
= 60.5769231  sec
Basin Dimensions Width 2.100 m > Length 2 500 m
Depth m
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Process Cal vindhyaghal GMLD STR shr 170106

1]
(1)

12]
M

(2)

3

[3]

(1)

@

@

Fine Screen ¢ hnnnel
Design Condition

Dot wia

Geometry

Inlet Gate

Number

Width

Heght

Floor Level

Bottom

Influent Water 1evel

Velocity

Screen Channel
Number

Width

Side Water Depth
Velocity

Channe] Dimensicn

Equipment

Inlet Gate

Number

Dimension

Design Water Level

Fine Screens (Main Channel)
Number

Open Space

Bar Thickness

Channel Width

Width of side plate

Side Water Depth

Height of Blind Plate at the bottom

Velocity through screen

Fine Screens (Bypass Channel)
Number

Open Space

Bar Thickness

Channel Width

Side Water Depth

Velocity through screen

M

0 500
0750

1
0 800
0500
0136

Width

2
Width
160

6

o

08
50
0.3
50
0.156
*(

20

0.8
0.5
0.156
*(

il LS00 o la
0 5. s
Miun [
m
m
84 500 m
82 000 m
83 300 m
0500 / +
0780 1000 m/sce
Mmin ! Bs pass
m
m
e 0 800 e 0500 7 i
0390 0450 m/sec
08 m . Length 75 m
SWD 0.5 m (Frechoard 0 3m)
Umits
03 m Height 7 m
m
W + S
mm
mm
m
mm
m
mm
e 0.700 e 0450 s 1
6 + 2 )/ 6
0660 < 0800 m/sec
W S
mm
mm
m
m
/s 0 800 Vi 0500 e 1
20 + 9 ) 20
0566 < 0.800 m/sec
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Process Cal_vindhyachal 6MLD STP sbr 170106

(11
M

@
©)
4
[2]
M
@
©)
@
(&)
(®
@)
®

®

(10)

[3]
M
@
®

*)
&)
®
@)
®
®
(10}

[1
M

@
12]

Grit Chamber
Design Condition
Design Wastewater Flow

Specific gravity of Sand
Sedimentation Velocity
Average Velocity

Grit Chamber

Surface Area required
Number of Basins
Surface Area required/Basin
Length of Basin

HRT in Grit Chamber
Volume required of Basin
Depth required

Basin Dimensions

Retention Time

Surface Overflow Rate at Peak Flow

Parshall Flume
Design Flow Rate
Throat width
Water depth Ha

Crest Level

Water level at the crest

Channel bottom level

Upstream Channe] width

SWD of Upstream Channel

Average velocity at upstream channel

Total Length of channel

Equalization Tank
Design Condition
Design Flow Rate

Detention Time
Geometry
Number

Dia

Effective Depth

Detention Time
whe Design Flow for the year2 5

Max Hourly = 13,500 m’ day
0.136 m’ sec
2.65
001157 m/sec = 1000 m’ m®day
03 m/sec
Square Horizontal-Flow Grit Chamber
0156 ./ 001157407 = 1348w’
2 8 + 0 w
135 /2 = 674 m’
67392 0.5 = 2.6 m - 3.0
60 sec
0156 60 sec 2 = 47 m’
47 s 3 Ve 30 = 0520 m
Width 30 m % Length 30 m
Depth 0.6 m
3 30 x 06 /s 0.156
= 6923  sec
13,500 /s 3.0 /s 3.0 s 2
= 750 < 1,000 m’ m®day
Q= 156.000 Vsec
W= 0.225 m
He= (Q .~ 2264 e w )
Ha= 0.454 m
+ 79 m = Minimum water level at downstream channel

+ 79454 m
+ 78700 m

0.800 m
0 700 m
0279 m/sec
6 000 m
Average Daily 6,000 m”® day
250.000 m*h
200 b
1 Basin
15.00 m
3.000 m
( 1500 °? T 4 3000 )./

= 212 > 200

250 000

OK
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3 gogg Cal vindhyaghat 81D STP zbe 170106

6. SBR
] Design Conditian
1y BegnHow kat 0 6,000 ' duy {rummer)
= 6,000 1" duy (W uiter)
7 Deagn Sewag Qusht
Inlet BOD 250 g !
Qutlet BOD 100 my/t
Inlet S-BOD 167 mg/l
Inlet CO1X 450 mp/l
Inlet 8-COD 10N 290 my/l
Outlet 5-COD :nbaCODe 23 my/ sCOD-1 6sBOD
lnlet thCOUD 60 gl
bCOD BOD 160
Inlet hCOD 5 A0 mgl 1.6BOD
Inlet nbCOD S0 mg//
ntp D 27 wygl TCOD-HCOD-NbsCODe
Inlet TSS 400 my /
Inlet VSS 280 mgf!
VS8S 0357 gCODRVSS =TCOD-sCODVES
bV SS 46 67 gnbVSS/m3 =nbpCOD/NSSeon
TSS 120,00 ygnbhTSS/m3 TSS-VSS
Infet T-N 40 wmp/i
Inlet TKN 35 my!
Inlet NH,-N 25 my/t
Ammonia oxidized 70 (0% of TKN  assumed
Inlet T-P - my/
Inlet Alkalinity as CaCO3 200 mg !/
Qutlet Kjeldahl N 20 mg/
Outlet NH4-N 20 mg!
Outlet NO3-N 80 mg/
(3) Water Temperature r 200 °C
{4) Excess Sludge Concentration Rs= 8,000 my /
(5) MLSS At tank full A= 3,000 mg//
(6) DO in the Reactor 2 mylL
(7) Operating Cycle
Tc Total time 4.80 h
tr  Fill ime 240 h
td  Anoxic(denitrification) time 0.95 h
ta  Aecration time 210 h
tg Settlement time 1.00 h
ty  Decanting time 075 h
(8) Number of cycles 5.0 cycles/basm - day 2 tanks
total 10 cycles/day
(9) Full volume per cycle 600.000 m3/ll
(10) Full liquid depth 5.00 m
(11} Decant depth 150 m 30.0% of full tank depth
(12) Required acration tank volume 2000.00 m3/tank Ta 06667 day
16 h
(13) Decant flow rate 600.000 m3/fill 075 h - 800 m3/h
(14) No. of basins receiving flow simultaneously 2 nos
(15) No. of basms Aerating simultaneously 2 nos
(16) No. of basins Decanting simultancously 1 nos
(17) Flow rate 25000 m3/h
(18) Flow rate to each basin 125.00 m3/h/basin

SBR1/4
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[2] Design for Nitrification Process

1)  Activated sludge design kinetic coefficients at 20°C

(3) SRT calculated with the assumed operating condition

(4) Sludge production Px,1gs-

(5) Determme MLVSS concentration
(Px,vss)SRT=

Kavss™

NOx

bn average

brobi at aerobic

buos2 at anoxic

FractionVSS—

(6) Determine amount of NH4-N oxidized

Biomass production Px,bio=

Process Cal_vindhyachal 6MLD STP sbr 170106

Coefficient {Unit CQD . NH4 . NQZ .
oxidatio |oxidatio [oxidatio
[T gVSS/gVsSs +d 16.000 0.900 | 1.000
K Kuna. Ko |[mg/L 8.000 0.500 | 0.200
VSS g substrate
Y ixidizfd 0450 | 0150 0.050
b £48S gVSS -d [0.120 | 0.170| 0170
fd unitless 0.150 0.150| 0150
Koz mg/L 0.200 0.500 | 0900
6Value
Hmax unttless 1070 1072 | 1.063
b unitless 1.040 10291 1.029
K, Kyps, Koz jumtless 1000 1000 1.000

Wastewater Engineering Treatment and Resource Recovery Fifth Edition (METCALF & EDDY AECOM)

SRT-
a: (Px,1ss)SRT
b: (Px,1ss)SRT-

@=
®_
®=
@=
@@=

(PX,vss)SRT
O=
=
@-
@_

X

NOx=

S=

by=

Y=

2%

Yn=

b

by

by

FractionVSS

Px.bio=
@:
@=
@:

NOx=

6 6500

12,000.000
12,005.630
4,694.904
1,862.000
98.215
562.511
4,788.000

1,805 358

6.414.286
3,990.668
1,862.000
83.483
478.134

1,604

24.500
0.3775
0.1200
0.4500
6.0000

0.150
01138

0.1700
0.0700

0.535
684,554
600.101

12.554

71.900

24.309
24.500
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day
kg =V Xyss
kg =SUM(D:®)
kg =Q(SRT)* Yi(Se-S)/[1+b(SRT)] 0 83
kg =Q(SRT)nbVSS
kg =Q(SRT)Yn(NOx)/[1-b,(SRT)] 0 85
kg —£,.by. QY(S -S)SRT" [1+by(SRT))/0.85
kg ~Q(SRT)(TSS0-VSSO)
kg day
ke =SUM(D: @)
kg =Q(SRT)* Yi{Se-S)/[1+by(SRT)]
kg =Q(SRT)nbVSS
kg =Q(SRT)Yn(NOx)/[1+by(SRT)]
kg =£,.by. QY(S -S)SRT” [1+by(SRT)]
mg/!
mg/  ~TKNX 70.00%
mg/l  —Ks[1+by(SRT)V[SRT(sig-bpr)-1]
=b*1 0472° b a20C 0.120
gVSS/g bCOD
g d  =p*1.04T pmax a20°C— 6000
gVSS/g Nox
~byo; - (ta/Tc)+byos: * (1-ta/Te)
=b*1.0297% b a20C= 0.170
=b*1.0297* b a20’C 0.070
=MLVSS/MLSS
kg =SUM(@: @)
kg =Q Yi(So-S)/[1+bx(SRT)}
kg =QYn(NOx)/[1+bacs(SRT)]
=f£;.byy. Q Vi So-S)SRT/[1+by{ SRT)]
mgl TN N0 12PQ
mg/! (assumed Nox

SBR2 4



Procoas Cal vindhya aal MIL TE ot
(7) NGy N Produc dd per eycles vk foll VESRS gNOWV/AI
7203 wm3  concentiab n
80 gmd Oh
Mad ant N . 10,210 yNOx decant
7203 gm3  concenttab o
At tank toll \b 997 667 g/md Pybiot SR
Biom 1,995 ky
O 6,000 m3d AN
O - 1,500 kg/dny
(8)  Initial NH4-N N 8,693 my/l IV N M ] Vo
V (NOx) v OANO 14585 ky
Vs(Ne)- v Ne 2800 ky
(8) Nitrifier concentration Nn 207 mylt Q- Y NOx-SRT [1Hhy w(SRTHV
brow Brac 01138
(10) Rewview of Aeration time for nitrification t 7427341446 R In NG NP NN
99 39814665 X, (e DS (K o ]
t 0075 day
1793 h
2 10 h (Acration time) OK
Hemue, NOBT™ 09000 g/g-d Mo ¥ 1.072 pmax  at20 C 0900
Hnon 1 07200 g/g-d Hanaxonl S (S Koz win)]
S 2000 mg/l
Kozxon 0500 mg/
Kians 0500 mg//
[3] Design for Denitrification Process
1) F/M, FIM, 0.752 glg-d
(2) Fraction of tbCOD 1500% rbCOD/BLCOD
Percent SDNR equation coefficients
1dCOD(%) b0 bl
10 0.186 0.078
20 0.213 0.118
30 0.235 0141
40 0.242 0.152
50 0.270 0.162
(3) SDNRb SDNRt 0179 g/g-d  =SDNR,- 6" 8 1.026
SDNRb= 0.179 g/eg-d  —b +b[In(F/My)]
bo- 0.213
by— 0118
(4) NO3-N removal capacity during the fill period NOx= 357,822 glg-d SDNR({(Xp)(V)
{per tank)
(5) NO3-N removal capacity :NOr NOr= 14,164 ¢ =NO,td/24
>Nox feed= 10,210 g OK
td= 0.950 hr
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Process Cal vindhyachal 6MLD STP sbr 170106

4
m
@
3)
“)
(&)
(6)
N
®)
®)
(10)
(1

[3]
M

2)

Geometry
Side slope of pond is 1V H

Overall depth of basin

Side Water Depth

Width at top of basin

Width at bottom of basin

Width at mid water depth of basin
Length at top of basin

Length at bottom of basin

Length at mid water depth of basin
Area at mid water depth

Volume of basin

Equipment

RAS Pumps

RAS Ratio
Regquired Capacity

Number

SAS Pumps
Excess Sludge
Sludge withdraw
Running Time
Required Capacity

Number

125
5.50
5.00
2420
17.33
2045
2790
1415
20.40
417,18
208550

245

1.0
245
= 245]

B 8 8 B 38 B B B

%

m3/hx

m3/Hr =
Work

Standby (Spare)

m3/day
cycles/day
He/Time
m3/day /
m3/Hr =
Work

Standby (Spare)

10%
14 m3/MHr
5
30 m3/Hr

1.00 .~

2,000 m3
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7. Al Reguirement of
1 Design Condition
(y  02d wand

R, Rg=
R, Ko
Qin Den Avenge < ove m d

Tnlet b O S0m=
S S
Noa NOx~
Py Pxsa®

{2y SOR¢Standard Oxy +

(3) No. of Basins
(4) Number of cycles
total
(5) Standard O2 required at Field Conditions per cych =
(6) SOTE for the above Effective Aeration Depth
(7) Fraction of O2 in Air
(8) Specific Gravity of Air at Standard Conditio
(9) Safety Factor
(10) Air required at Faeld Conditions per cycle
(11) Aeration ttme per cycle t4

Procapss Cal vindhyachal MLD STP sbr 70108

QU882 B6(ox-"Oxe)) + 7yt $7Q 'Ox
2,092 kg O

5,000
00 i
0°1: i

24309 1!
68 6 ky 'SSd
RO Cu " -

does not include it fyig e enin

0.7

o ¥ ! (b w7 ok w“

ot ed DOatsen teve oL
.00 mg/l

1 ed DO ntgendeve 1w op ruting Femperntwre

6 9% g/l 1

s 1ax

A8 degrees Celos
0. 7006

o DO v

Contectic actor by the Wat g

<o 1D Pa

Popa 1D doat Wiy tallati

Standard absobute pressute at sei level

Ahsolute pressure at PI ot Site Flevation

expl-pMigy-sp R T
Veeeleration due to Gravis

ANole of A

Plant Site Flevation

Sea Flevation

Universal Gas Constant

Temperature 27315+t

relatrve Transfer Rate to clean Wates

relative DO Saturation to clean Water

Diftuser ouling Factor

15,647

= 4719 43 kg/day
33154

2 Basin
50 cycles/basin: day I
10 cycles/day
471.9 kg/eycle/basin
275 %
2318 %
1.293
10%
6,760 m3/cycle/basin/day
1 h
3,2190 m’/hr/basin

117422

10332 m
m
0992
9.80665 m's’
28.97 kg/kg-mole
74 m
0 m
8314 Nm/kg-mole.K
308.15 Kelvin
(.65
0.95
0.90

Air Requirement at Average Flow1/2
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Process Cal_vindhyachal 6MLD STP sbr 170106

[2] Equipment
(1)  Air Blower

Operating No. per basin 2 unit/Basin

Operating No per set of blowers 2 basin/set

Required Capacity 3219.0 m'/Hr-Basin o 2 unit/Basin
= 1609.5 m*/Hr = 1700 m¥/Hr /Unit

Number 2 W + 1 S

Pressure 60 kPa

Safety Factor 10 %

Heat capacity ratio 14

Atmospheric pressure at site elevation 100.497 kPa

Total inlet pressure 98.497 kPa

Volume rate of flow at inlet point 25.140 m3/min

Total discharge pressure 160.457 kPa

Overall adiabatic efficiency 0.65

Inlet air temperature (min ) 15 c

Shaft power 39228 kW

Rated Output of Motor 43151 kW = 55 kW

Air Requirement at Average Flow2./2

-127-




Procous C. vindhy oh G 1 ) STP sl 170108

8. Chloraation Lank

11]  Design Conditinn

(1) Dol Rote

(2) ontact 'y

(3)  Tvpeof Chiwin

(3)  Design Chlonne Dos' ge

(4) No SBR Basmns

(5)  No ofcvele pet SBR Basin

(6)  Decant flow 1ate from SBR 1y
(7) D cant tume per cvele

(5) Required Chlorme per day

(6)  Consumption per day

[2] Chlorination Contact Tank
(1Y Volume required

(2) Nos of lanes

(3) Width of lanc

(4) Length of lane

(5) Side Water Depth
(6) Nos of Tanks

(7)  Total Width of Tank

(8) Average Velocity

(9) Total Volume

[3] Equipment

(1) Chlonne Solution Tank
Number
Dissolved Chlorine concentration
Gravity of dissolved chlorine

Required solution volume

Dimension of Tank
Volume of Tank
Total Volume of Tanks
(2) Mixer for Chlorme Solution Tank
Number
(3) Chlorine Dosing Pum
Number

Capacity

Avcrage wy Flow 6 000 m
30 min
Bleadd g owder  (Avalivec o ¢ 70% )
10 my/t
2 Basin
S eveles day Lasin
80000  m3haoelel o
075 hcycle
Design Flow Rate / 1 -1 n Chiorine Dosage Rat
= 60.00 hy/
H5 7 ky/d as Bleaching Powde

D+ ant tlow rate riom SRR Lasn

ntact fime

4000 m
3 lanes
00 m
4¢ 00 m
1 m
i tink
82 m Approx
Decant flow rate from SBR basin s 3600 v Width
800 s 86400 s 2.00 e
0.003 m sce
Widih T ength Depth Nos of lanes -
20 m 460 m ” 15
3 1
= 414 m’ 4000 m’
W 0 S
2 %o
110
60.00 kg/d 100 2 110 1000
= 273 m3d
10 mw 10 mL 1.5 mSWD
) m3 tank
3 m3 (Duration™ 1.10 day)
2 w 0 S
2 W + 1 S

Decant flow rate from SBR basin x

400
200

Design Chlorine Dosage 1000
» 100
4000 1h

[1§)

Vh/unit = 200 Vh/unit

e
150

Nos of Tanks

m

Dissolved Chlorine concentration

Chlorination Tank1/1
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[2]
¢y
@
)
Q)
)
®)
O
®
13]

4

Sludge Thikener

Design Condition

Secondary Sludge

Operation Time

Thickened Sludge Moisture Content

Geometry

Type

Number

Design Solid Loading
Required Surface Area

Required diameter

Side Water Depth
Actual Volume of Tank

Retention Time

\ olume of Thickened Sludge

Quantity of Separation Liquid

1,961 kg/day 245 m3 da
24 hours day
975 %o

Gravity sludge thickener

1 W - 0 S
40 kg m2d
1961 x ! = 49.00 m2
40
4
( 49.00 L Ly 12 =y
i 1
— 8
m
2
3 X 8.00 4 = 201 06 m3
201 06
1 24 = 19 69 Hr
245
= 164 m’d
Inlet Sludge Volume — Thickened Sludge Volume
= 2451 - 163.8 = 813 m° day

Gravity Sludge Thikener1 1
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Proceas Cal v'r dhyachal GMED STP ghyr 170106

160, Thichened Sludge Sinp
111 Design Condition
(1) Inlet Solds Fod Loy
(2)  Infet Shudre Vohun 70 58 m' d
121 Geometry
(1) Sladge withdrawal 0 himes dany
(2)  Requied Sump Vv lum 705" m’ e
(3) Number Hasins
(4)  Width m
(5) Length 20 m
(6} Side Water Depth 20 m
(7y  Actual Sump Volume 20 20 - !
.0 m'

[3] Equipment
(1) Thickened Sludge P

Transfer Tume 5 RES

Number 1 W b

Required Capacity 7 m' 1

= 141 m'/h m'/h /unit
10. Sludge Drying Bed
[1] Design Condition
(1) Secondary Sludge 1 764 450 hg day 70.578 m3 day
(2) Solids Consistency 250%
(3) Sludge Drying Perind 1200 days
{6) Sludge Loading 2000 hg/m2
[2] Geometry
(1) Required total area of beds _— 12.00
20.00
- 1059w
(2) No of Shadge drying beds 6 W 2 S
(3) Basin Dimensions Width 150 m - Length 16.0 m x 6
= 1440.0 m2

Thicked Sludge Sump1/1
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Material Balance Sheet SD4

Material Balance Sheet
[Vindhyachal 6.0 STP]

-LEl-

0 Inlet 3-Inlet to Reactor 17:By Endogeny Breathing 5 Outlet from Reactor
QO(m3D) QY m3¥D) T17(1-DS/D)
TO(t-DS/D) T3(-18M) X17(%)
SO{ mgfl ) S3( mg/l )
X0{%) X3(%)
i
tor /Secondary
edimentation
Tank
f
]
t
]
[}
4:Excess Sludge 1
Qa(m3D ) 245 1
Tagt-DS/D) 1.941 :
34( mg/ ) 3000 {
X4 (%) 217 :
[}
]
1
[}
: (Dosage )
15;Total Supernatant v
Q15( m3M ) (8S Revovery } {SS Recovery )
TI5(-DSMD) e [ e R [ Y Devwatering .___.__.______'E“EZ_ ut
$15( mg/ )
XI5(%)
6. Thickened Sludge 12:Sludge with Chemical 13:Sludge Cake
Q6(m¥D ) 71 QI2(m3/D ) 7 QII(m3D) 5
Té(t-DS/D) 17764 T12(t-DSAY) 1764 TI13{t-DIS/M) 1676
S6( mg/ ) 25.000 S12( mg/l) 25.000 S13(mgA) 180,000
X6(%) 735 X12(%) 735 X13(%) 60 8
7:Thickener Supermatant 14:Dewatering Supernatant
Q7(m3m) 174 QI4(mID)
T DS 0393 T14(t-DSD)
S7( mgfl) 1024 S14( meh )
X71(%) s$2 X14( %)
v
nw LEGEND

G:Water Flow  (m3/day)
T:Solid Matter : (tDS/day)

S : Solid Concentration(mg/l)

X :Ratio for Inlet Solid : (%)
. ‘Water

Shudge

. Supernatant
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Dhesign Condition

(1) Design Flow
for thee yeur 2045

LD LSRN i
fowr the venr 2030

Flow Rate

Inlet Chamber

liem

Cineapur-MPS

.

(1)

(2

3]

[2]
(13
(2
(3
4)
[£3]
()

(7}

Design Flow for the vear 2045

Inlet Pipe
Pipe Diamerzr
Gradient
Roughness Coefficiend
Full Pipe Flow Rate
Influent Water Level

Geametory

Number of Basins

Depth of Basin

‘Width of Basin
Length of Basin

Volume required of Basin
Retention Time

Basin Demensions

Max

Honarly

£

ne (U

(Manmng Fornula)

msec

2.000
2.500
3,700

2000

2,000

= 2918
Width

mid

U634 ol I
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Process Cal Gazipur MPS & 18MLD STP 170106

2,
11
(1
(2)

12l
(1)

(2}

(3}

13]
(1)

(2}

(3)

Coarse Screen Channel
Dresign Flow Rate
Design Flow for the vear 2045

Diesign Flow for the year 2030

Geomelry
Inlet Gate
Mumber
Width
Height
Floor Level
Battom
Influent Water Level
Velocity
whe Design Flow for the year 2045

Vebocity
whe Design Flow for the year 2030
Screen Channe|
Number
Width
Side Water Depth
Velocity
whe Design Flow for the year 2043

Velocity
whe Design Flow for the vear 2030

Channel Dimensions

Equipment

Inlet Gate

Mumber

Dimension

Design Water Level

Conrse Screens (Main Channel)
MNumber

Open Space

Bar Thickness

Channel Width

Width of side plate

Side Water Depth

Height of Blind Plate at the bottom
Velocity through screen

Velocity through screen
whe Design Flow for the vear 2030

Coarse Screens (Byvpass Channel)
MNumber

Open Space

Bar Thickness

Channel Width

Side Water Depth

Velocity through screen
whe Design Flow for the year 2045

Velocity through screen
whe Design Flow for the vear 2030
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Max Hourly = 34,797 m3/day
= 0634 m3/sec
Max Hourly = 44,108 m3/day
= 0.510 m3/sec
2 Main 1 Bypass
0.600 m
0.900 m
+ 01000 m
+ 0.000 m
+ 0,800 m
0.624 - 0.600 ~ 0.600 #0a
0881 < 1.000 misec Ok
0.510 - 0.600 "l o600 o 2
0.708 < 1.000 misec Ok
20 Main (K1} Bypass
1.000 m
0,700 m
0.634 Fa 1.000 F.4 0.700 P 2
D453 = D450 misec Ok
0.510 P 1.000 -~ 0.700 T |
0.364 < 0.450 migec OK
Width 1.0 m . Length 7.5 m
. SWD 0.7 m (Freeboard 0.3m)
2 Uruts
Widih 06 m . Height 0g m
m
2 W 1] 5
20 mm
9 mim
1.0 m
50 mm
a7 m
50 mim
0.634 P 0.900 e 0650 2
x| 20 + 8 )/ 20
0.786 = 0800 mfsec Ok
0310 - 0900 s 0,650 rs 2
“ [ 10 + g ) o]
0632 < 0.800 m'sec Ok
0 W 1 s
50 mm
9 mm
1.0 m
o7 m
0.634 o 100 - 07 S 2
| 50 * g 50
0.534 < 0800 mfsec OK
0.510 e 1.000 o oy - 2
Wi 0 + 8 ¥ 50
0430 < 0800 misec Ok

Coarse Screen 1/1




3. Raw Sewage Sump
[1]  Geomelry
(1) Ruw Sewage Sump
MNumber i Hagin
Iha 1200 m
PMamp Operating Depth 1,700 i
Retention Time { 1200 1 g4 gy 0634 S6B0
whe Design Flow for the year 2045 = 505 > 175 min (=mamimum tme of one pump cvele K
Retention Time i 12.00 1, r4 1700 . B0 200
whe Design Flow for the year 2030 - 628 > 375 i (=munimum time of one pump cvele 0K
High Water Level i
Fump OFF Level m
2] Equipment
(1)  Sewage Pumps
MNumber 4 W + 2 ]
Bore Dumeter 150 mm
Dhscharge Flow 0310 ELTH] ~ 4
whe Design Flow for the year 2030 - 440 = &60 mEHr
L

-137-
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Process Cal Gazipur MPS & 18MLD STP 170106

L. STP Design Condition
em Gazipur-STP 15MLD ]
(1} Design Average Daily Wastewater Flow Rate
Flow
m'id |mam e
Average Daily sl 750 0.208
Mix Dayly — 750 0.208
Max Hourly Peak factor 225 FEEs 1688 0,469
Unit: mg/L
(2) . Water Qualiry Item
g::ﬁ;.smm Quality and Effuluent rBClD == == T ! =
Mt Jougn [NowN
Inlet 250 450 250 25 10 5
1 Cnatlet 10 50 20 2 L] &
Removal rate 96, 0% B35 02.0% T5.0% wREE
4,  Siilling Chamber
Itiem Gazipur-STP 18MLD
[1]Design Condition
(1)  Design Wastewater Flow Max Hourly = 40,300 m day
= 0459 m/sec
[2] Geometry
(1} Number of Basins 1 Basin
{2} Depth of Basin 2,000 m
(3) Width of Basin 3,200 m
(4) Length of Basin 4.500 m
(5) WVolume required of Basin 2000 x 3200 4,500 = 14 m’
{6) Retention Time 2.000 " 3200 4500 & D469 1
= 614072495  sec
(70 Basin Demensions Width 3200 m Length 4 300 m
® Depth 2.000 m

-138-
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(L}]

121
i)

()

(3)

[3]
(1)

iz

(3}

[120Design Condition

Ilesign Wastewater Flow

Cieometory

Inlet Gate

Mumber

Widih

Herght

Floor Level

Bottom

Influsnt Water Level
Velocity

Screen Channel
Number

Widih

Side Water Depth
Velocity

Channel Dimensions

Equipment

Inlst Gate

Number

Dimension

Design Water Level

Fine Screens (Main Channel)
Number

Open Space

Bar Thickness

Channel Wadth

Width of side plate

Side Water Depth

Height of Blind Plate a¢ the bottom
Velocity through screen

Fine Screens (Bypass Channel)
Wumber

Crpen Space

Bar Thickness

Channel Widik

Side Water Depth

Velocity through screen

Max oy = 40,500 mday
= 0469 m e
2 Main i By puss
0 600 m
0,900 m
+ 107 100 m
* 104 &00 i
+ 105 200 m
0 469 &~ 0 6K - LN & d
Dasl < 1000 misce
2 Maun I Bypass
(R {0 m
0. 700 m
465 -~ 0 800 P 0 700 ~ 2
0419 %= 0450 mdsec
Widith 1%} m . Length Ba m
SWh 0.7 m  {Freeboard 0.3m)
rl Units
Width ] m . Height 09 m
250 m
r W 0 5
6 mm
2 mm
0.8 m
50 mm
07 m
50 mm
0469 - 0.700 P 0650 e 2
x 6 + 2 M ]
0.687 = 0.800 misec
L] w 1 5
20 mm
9 min
0.8 m
0.7 m
0,469 ~ 0.500 -~ 0700 ra ’
1 20 + 9 20
0.607 < 0,800 misec
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Process Cal Gazipur MPS & 18MLD STP 1701068

.  Grit Chamber
Item Garipur-STP 18MLD
[1] Design Condition
(1} Design Wastewater Flow Max Hourly - 40,500 m'/day
= D469  m'lsec

(2) Specific gravity of Sand 165

(3] Sedimentation Velocity 00111 misec - 960 m’/m’/day

(4) Average Velocity 03 mEss

[2] Grit Chamber Square Gitit Chamber

(1) Surface Aren required n4s8 0 DoIl = 4225 m
12}  Number of Basins I 8 + 0w

(3} Surface Area required/Basin 423 o B = 2113 m
|t4) Length of Basin 211261261 .5 = 46 m e 50 m
{5) HRT i Gt Chamber 60 sec

li51  Volume requored of Basin 0469 x 60 s L2 2= 41

(7) Depth required W1~ 50 s 5B = 0.563 m

1(8) Basin Dimensions Width 50 m Length 50 m

% Depth 0.6 m (Freeborrd 0.3m)
(%)  Retention Time 5 - 50 = (X1 S D469 i
= 60,00  sec
(10) Surface Overflow Rate at Peak Flow 40,500 ~ 50 /] : 50 ~ ]
= 810 < £ m'm” doy
Grit Chamber1/1
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Process Ol Oagipur MPS L 1BMLD STP 170104

7. ShR
r 1 = -
1 Design Condithon
(11 Denign Wastewator Flow Q= RN ml-lil} | Auimer |
= 18,000 m" dayi Wiantery
Outlet $-00D  beCODe VR - ~4COD-A GBOD
Brled el iy 00 ima
b0 = TCOD-O a0
Inlet TSS 250 mg/¥
Inlet 55 250 mg
Inlet VS5 175 mgt
VE800 FULH VSRS =TCOD-COVES
nhVES mbVESm1 =nbp O VRS,
Tas b TSS il “TES-V'SS
| Ammonia oxidizel | B 00" of TEN  asstmed
| Inlet Alkabinity as Cal'003 | 200 mg !
| Cratlet NH4-M | 10 mgi
3] Walsr lemperature 1= U
(4) Safeey Factor for Mitrogen SF- 15
(51 Exvess Shulge Concentration Hi= £.000 mg!
(&) MLSS Attank full V= 3000 mg!
(7} DO in the Reactor 2 gl
(8] Operating Cyole
Te  Total ime 480 h
y  Fillgme 240 h
i Anovic{denitnfication] time 005k
t, Acration time 200k
ty  Settlement time 1.0 b
tn  Decanting time 075 h
(%) Number of cycles 5.0 cyclesbasin:day 4 tanks
total 20 cyclesday
(10) Full volame per cycle [ 900040, m3s
(11} Full liquid depih S50 m
(12) Decant depth S - 30.0% of fall tank depth

(15) Mo, of basins receiving flow simultancously
(16) Mo. of basing Aerting simultaneously
(17) Mo, of basine Decanting simultsnecusly

(18) Flow rate
(191 Flow rate to each baisin

2 PoE,
2 nos.
1 mos,
750 mih
374 mih
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SBR1/4




Process Cal Gazipur MPS & 13MLD STP 1701048

[2] Design for Nirrification Process |
(1) Activared shadge design kinwtic coefficients at 20T

W SRT rabailateed with the A i ermaditien

{4) Shudge production P, re-

by

Ya

u

hn nvernge
e ui mawndhir
FractiomV'§8=

(6}  Determine amount of NH4-N oadized

: 3 COD  [WNH4  [NO2
ICncﬁimi Unst i datics | eocichatis
e VSSgVES +d (6000 | oso00| 1000
oK s | gL good | 0500| 200

V555 mbstrate|
b BYoE n4%0 | 01%0| ooso
codered
Pury B i WSV | W T
Value
o  |mnitless 1.070 1072 10632
b {emitless todn | noze| 129
K, Kaaia ey Junitless 1000 | 1o00| 1000

‘Wastwater Enginesring Treatment and Resouce Recavery Fafth Edition (METCALF & EDDY/AECOM)

SRT= K ROO dmv

a (Prom)SRT 36000000 kg =V Xigas

b: (Pree}SET 35869550 kg =S &)
@= 16,301,726 kg =Q{SRT)" Yyl Sp-SV] 1+ SRT)J 085
&= 4712400 kg =} SRTIbVSS
@= 191146 kg = SRT YN0k} 1 +by SRT)}0.85
= 2.584.287 kg =l b OV S-S ISR T 1+ SRT) J0.ES
E= 11,580,000 kg =0 SRTHTSS0-VES0)

Pras= 4,076,086 kgiday

D= —I:l =N SRTIYa(NO=)[1+b,{SRT)]

i RN . —e

o [ e mp ShILITUR AL AR L Bt Sl )

by 0,1200 o104 b azoc=  HEEE
ve  IMRRG) svssi oo

& - EARRA alaed . @0 AT e AT s £ 8O0
L BT s

W e S——

| - L= 5 L TR whe freTEe h 20T ima
e M —

FractionVSS I I0SB6] ~MLVESMLSS

I= 1.574.598 kg =0 Yyl 551+ by SRT))

gtmu =Y RN 1+ on(SRTY]

@= MBE1S = by QY 8-S 1SR T/ 1+bg( SR T]]

NOx= 25387 mpd!  =THeNA0 1P

5BR2/4
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[Tk

(B}

(o]

[
(1}

3]

NOLN Produced per cvcles

Imitial MHbN

MO

(9} Mitrifier cancentration

byam

Review of Asration lime for niinficatun

Design for Denitrification Process
FiM,

{per tank)

NO3N removal eapacity NOr

At tank full

Afler decant

Ad tank full

HOY-M =

N3N =

Xb=

Hiomasr=

q....-

Qy Sy

=

Vil =

Xn=

By ™

P 1™

Kigi”

FM,-

by=

Procsss Oal Gaclpur MPS & 1BMLD 5TP 170108

1020 GO
TETE |.'rl'|'|' Comcenbraion
K0 g'ml (A1

16,130 | ghOw/decant

TG gm}  concentrabion
1184706 gmd  =Pubio*SKTV,

14 kg

OO0 mid Vi

?.:!'ﬂ *ﬁ,qlq'

BOT6 mpl =V N0 Ve )V

0R ke

50 mgd =Y N SRTI T gl SRTIY
TRIIMAGHIY K IO M 0N N
121 5271310 b {TPPRL 1Y |8 e |
VIR
07200 piged o s 5t Bt B sl ]
TR ARG Y ma ¢
0680 glerd
Percent SDNR equation cosfficients
0D b bl
0 0185 .078
20 0.213 0118
30 0.235 0141
&0 0242 0.152
50 0.270 0.162
ICEIES
(HIT
12025 g =N, =124
=N feed= 16,120 g OK
0,950 hr
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Process Cal Gazipur MPS L 18MLD STP 170108

[£]
(1}

(m
i

(2)

Grometry
Basin Dimensions

Cross Section
Total Vilumes

Equipment

RAS Pumps

RAS Ranio
Required Capacity

Number

SAS Pumps
Excess Shidge
Shudge withdraw
Running Teme
Required Capcity

MNumber

Widih
17.0
17.0*55
93.5%33.0

375
=33

431

(K]
431
=157

Length Depth  Basing
30 55 4
= 935 m*Basin
= 3,086 m3 Bam > 3,000 m3
12,344 " Total

%
mih= 10%
miHr = 40 m3Hr
Wark
Stanbry { Spare)
m3idey
eyclesidny
Hr/Time
m3day 57 100 4
miHr = 2% miHr
Work
Stanhy (Spare)

SBR4/4
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[ 11 Desipn Condetion
i1y 02 demamd
Ry Ra= OS82 Do{Nox-NTunih b A2y, 4 170 NOm
= Re= 6033 ky 05
i cDPesign Averages Flow m' i | [0
Inbet (K12 K= A0 mg'l
= K= 0334 mgl
Hoy= = 15507 myl
Py Pyi= 10620 kg VSN *does ol inchude mimlying bactena
u ¥ (P Comry (P Taln =T, )
Cy Saturnied DO af sea level and 20 C degrees Celsims
G0 mpl
Cp Satwrnted DO st sea level amld opernting Temperaiure
603 mp'l nt 15 depreet Celuins
207 50 R 1 7006
s upetating 10 an Rasin 20 mpl
n Comection Focton by the Water Deph
L+ 00 B0, P 1 19357
n, Tank Lagind Depith 500 m
I, Stnmdand alisolule pressnne nt sca level 10.332 m
(1% Absoline pressure al Flant Sne Flevation m
I, X<z RO T] L9B%
E Avcelerntaon dive to Gravety 0 80E6S mis
M Mule of An 2897 kpkg-mole
. Plam Site Elevation 100 m
E 4 Sen Flevaton 0m
R Universal Gas Constiand B304 Nmikg-mobe K
T Temperature TN = 30R 5 Kelvin
d relafive Tranafer Rate to clean Water 0.65
f felative 130 Saturation 1o clean Water 0.95
F Diffuser Fouling Faclur 0.%0
= g = 1498407 kgiday
33762
(3} No. of Basins 4 Fasin
{4) Number of eycles 5.0 eyclegbasin-day - 4
todal 20 cyeles'day
(5} Standard 02 required at Field Conditiens per cyeli = T48.7 kgloyelebasinday
(6} SOTE for the abeve Effective Acration D:pml LT
(71 Fraction of O2 in Adr 31 %
(8]  Specific Gravity of Air at $andard Condition 1293
[9) Safety Factor 0%
(11) AEFATION TUTE PEr CYCL 1y ErhNg 0
= 45075 m'heibasin

Air Requiremant at Averags Flowl/2
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Prazess Cal Gazipur MPS & 18MLD STP 170106

[2] Equpment
(1}  Air Blower
Operating No. per basin 1 unitBasin
Ohperating No. per set of blowers 2 basiniset
Required Capacity 46075 m'HrBen y 2 umitBasin
- 2303.8 m'/He = 2400 m'/Hr Unit
Number 4 W - 1 5
Prespure 65 kPa
Safty Factor 10 “w
Heal capacity ratio 14
Atmaosphenic pressuer al gile elevation 10:0.208 kPa
Tatal inlet pressurs §8.208 kPa
Volume rate of flow at inlet point 41.260 m3/min
Total dischargs pressure 165208 kPa
Crverall adinbatic effeciency 0.6%
Inlet awr femperature (min. ) 15 T
Shaft power 592721 kW
Rated Cutput of Motor 65199 kW = 75 kW

Air Requirement at Average Flow2/2
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4 Chlorination

11 Design Condition
(1} Design Flow Rate
{2}  Decam Flow Rate
(3} Frequeency of decant
(4} Contact Time

(5) Type of Chlonne

(7) Required Chlorine per day

(5] Consumplion per day

|2} Chlorination Contact Tank
(1)  Volume required

(2) Nos of lanes

(30 Width of lane

(4) Length of line

(51 Siude Water Depth
(&) Mos, of Tanks

{7y  Total Width of Tank
(8}  Awverage Velocity

(%) Total Volume

13] Equipment

(1} Chlenne Soletion Tank
Number

Chilerine concentration
Gravity of dissolved chlorine
Required solution valume

Dimension of Tank

Vaolume of Tank

Total Volume of Tanks

(2)  Mixer for Chlorine Solution Tank
Number

(3) Chlonine Dosing Pump
Mumber
Capacity

Average Daly Flow
Dhecant Flow Rate
20 mes/

ip min

1000 miday

1200 m'h
day

[Decant lime 0.75 Wtime

Hleaching Powder  (Avaltive chborine  70% )

Average Daily Flow

-~ 1800
= T &0
2571 kgid

o~ 1000
kg'd
kg'h

Design Chlorine Dosage Rate

as Hlenching Powder

Average Daily Flow & 1440 Contact Time
= e om
Decant Flow s il Contaet Tome
= GO0 m'
Hence required volome s
6000 m
[ lanes
2.0 m
2600 m
2 (H) m
1 1ank
13 40 m Appros
Diecamt Flow Fa 3600 F Width # Depth
= 1,200 - 1.1 T 200 e 200
= 0083 m'see
Width Length Depth = Mos of lanes = Moz, of Tanks
= 20 m 26.0 m ® 20 m
L] f " 1
= 624 m’ 6000 m'
2 W + 4 5
1 e
110
18000 kg/d = wo J 2 ! L/ 1000
= 818 m3/d
= 545 lh " 075 h'time = 20 times/d
LT mW L b mlL L 2.0 mEWD
58 m3/tank
116 m3 (Duration= 141 day)
2 W + 1] 5
s W + 1 5
545 I'h ! 2
m Vhiumit =% 300 Vh/unit
Chiorination Tank (211/2
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Process Cal Gazipur MPS & 18MLD STP 170106

9. Dechlorination
[1]Design Condition

{1} Design Flow Rate

(2} Comtact Time

(3} Type of Dechionne
(4) Fres Residual Chlonne
(5) Consumption per day

|2] Dechlorination Contact Tank
(1) Volume required

{2y  Width of lane
(3) Lengthof lane
(4}  Side Water Depth
{5y Nos. of Tanks
(6} Total Volume

3] Equipment

(1) Dechlonine Solution Tank
Number
Dechlorine concentration
Gravity of dissolved dechlorine
Required solution volume

Valume of Tank
Total Volume of Tanks
(2) Mixer for Dechlorine Solution Tank
Number
(3} Dechlonne Dosing Pump
Number
Capacity

Average Daily Flow 15,000 m/day

10 min
Sodium Thiosulfate { Wa 5,0, $H;0)
1.0 mgL assumed value
Average Daily Flow F 1000 L Free Residual Chiorine = 1.19
= z {safety factor)
= 428 kgd
= 1.7% kgh
Decant Flow Rate e 60 = Contact Time
= 000 m
15.00 m
7.00 m
2.00 m
1 tank
Width . Length = Diepth
= 15.0 m . 70 m « 20 m
= 210 m = 000 m
2 w - 1] 5
10 Yo
1.10
42 84 kg/d » oo 10 ! 1.10 ! 1000
= 0.39 miid
- 2596 Ih . 0.75 h/time b 20 times/d
L5 mi/ank
30 m3 (Duration= 7.70 dav}
2 W + a 8
I W + 1 5
2595 Ih ! |
2596 Vhiunit = k1] Vhiunit

Chlarination Tank (2)2/2
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10, Shudge Thikener

L1 Design Condition

-14¢-

(11 Primary Sluddge U kg/doy 1] md day
(21 Secondary Sludge 3452 kg/doy 431 m3/day
(31 Todal Solds 3A52 kg'day 431 md/day
(4] Operation Time M hoursiday
(5]  Thikened Sludge Moisture Content 97.5 %
|2}Geametory
(1 Type
(2}  Number 2 W + (1] 4
(33 Design Sohid Loadong 40 kg /m2'd
(4) Required Surface Arca 145 I = 86 30 ma
40
(53 Required diameter c 4 $6.30 j , 12 - 241 "
" -
7.50 m
(6) Side Water Depth 4 m
(T)  Actual Volume of Tank : 750 2 4 = 176 71 -
Retention Ti 176.71
|(8) Feteron T 1 M = 1966  Hr
43l
[31Volume Of Thikenad Sludge
= 164 md
(47 Quanuty of Separation Liguid Inlet Sludge Volume —  Thikened Sludge Volume
= 4314 - 638 = 2676 m’/day
Gravity Shedge Thikener1./1
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11. Thicked Sludge Sump
Item Gazipur-STP 18MLD
(1] Design Condition
(13 Inlet Solids 3,106 kg/day
(2} Inlet Sludge Volume 124 m'id
[2]Geometary
(1) Slodge withdrawl 12 Times/day
12} Requred Sump Volume 10 m’/time
(3] WNumber 2 Basins
(47 Width 2.0 m
(51 Lengh 1.5 m
(6) Side Water Depth 0 m
(71 Actual Sump Volume 0 " 1.5 . 2.0 2
= 120 m'
[3] Equipment
(3) Thickened Sludge Pumps
Transfer Time 6,00 Hr
Mumber 2 W + i 5
Required Capacity 124 m' e 6.0 o 2
e 10.4 m’ Hr = 1 m"Hr Unit

Thicked Shudgs Sump1/1
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(1)
(2)
(3)
4y
()
6}

[3]

(4]

51
(1)

(3]
(4]

BRI b LA
Type of Dewalering

Cunntity of Thickend Shadge generated
Design Polyelectolyte Dosage

Velume of Thickend Shedge
Consistency of Dewatered Shadge
Operation Time

Dewatered Solids

Dewatered Cake Volume

Polyelectrobyte

Design Polyelectrolyte Dosage
Required Polvelectrolvie
Dissolving concentration

Wolume of Polyelectrolyie solution

Centrifuge
3106
Polyelectrolyie

124.3
2 %

] hours/day

Dhgested Sludge
= 3106
am

Dewatered Solids

= am

- 016
apporent specific gravity
0 1k Fa

Palyelectrolyte

kg day

/oy

1.5 kg 1-Ds5- day
(& doys per week)
= 10 m"hour
] 1 + Injection Rate)
- I + 00014 !
kg day
1o
1nn - Moisture Content
7
i days per week
10K} ) 7
1on : 82 &
ey
oo
1o W2 mday
15 kg-DS-day

466 kgiday
020 %
233 miiday

-181-
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(11

(2)

(3)

(4

Equipment

Centrifuge

Capacity

Number

Centrifuges Feed Pumps
Capacity

Number

Polyzlectrolyie Dosing Pumps
Volume of Polvelsctrolvte solution
Operation Time

Safety Factor

Number

Required Capacity

Specification Capacity

Polyelectralvie dosing Svstem
Tanks Dimensions

Retention Time of Tanks

MNumber

10 'l
2 w - 1 g
10 e
2 w - 1 5
213 m3/day
§ hours/day (6 days per week)
L5
2 w - 1 s
233 m'Mr - - B & g )
= 017 mHr
a17 m’/Hi . 1.5
= 0255 mHr = 026  m'Hr Unit
Widh 15 m  +  Length 15 m
«  Depth 0 m 2 (Freehoard 0.5m)
= 9 m’
500 0 m P d 0,17 m'Hr 2
= 26490 Hr
2 w - 0 g

Cantrifuge2/ 2
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14
1]
(1
(2)
(3}

(4]
| LER]

121
i1

(2}

13]
(n

Centrifuge Feed Sump
Design Condifion
Ciencrated Thickend Sludge
Solds Consistency

Volume of Thickened Sludge

Shudge feed flow rate
Cemnfuge Operation Time

Geometry
Required shedge volume for continuntion

Basin Dimensions

Equipment
Mixers for Centnifuge Feed Sumps

Required Valume
Number

106 kg 'day
250 %
Toal Solds
= 124 m' iy
= 515 m'h
10 mith
L} havursdlay {
[ 20
= 1185 m
Width 4.0 m
Depth ip
= 1200 m
1200 m’
i W

100

Sehds Consistency

2

1

&

i dovs per week)

Length

m

mi'h

-153-
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Besign Condition

3 ggaud Col Ramnagor O ¢

(ST

b Design
forth - 2053

Design Flow
for the year 2035

Tow R ¢

Averuge Dl 3,000
Max Da |
Max Howl

Average Darls
Max Dayly
Max Hourh

1.  Inlet Chamber

ftem

Rammnagar-MPS

[1)Design  ondition
(1} Design Flow for the vear 2050

(2) Inlet Pipe
Pipe Diameter
Gradient
Roughness Coeflicient
Full Pipe Flow Rate
(3) Influent Water Level

[21 Geometory

(1)  Number of Basins

(2) Depth of Basin

(3) Width of Basin

(4) Length of Basin

(5) Volume required of Basin

(6) Retention Time

(7) Basin Demensions

Max Thurh 29250
339
mm
n 1> Manning Fornu a
m? sec
| Basin

1.00 m  Approx

3.00 nm  Approx

2.00 m  Approx
1000 3000 2.000
100 3000 2.000
- 1770 sec

Width 3000 m Length

Depth 1.000 m

m3 d

m3 ‘see

e 0.339 1

2.000 m

-158~
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Process Cal_Ramnagar 10cnd 170106

2,  Coarse Screen Channel
Item Ramnagar-MPS
[11 Geometry
(1) Inlet Gate
Number 1 Main + 1 Bypass
Width 0.600 m
Height 0.900 m
Floor Level + 79.200 m
Bottom + 68.600 m
Influent Water Level + 69.300 m
Velocity 0339 / 0.600 7 0.700 7 1
whe Design Flow for the year 2050 = 0.807 < 1.000 m/sec 0K
Velocity 0.260 7 0.600 / 0.700 e 1
whe Design Flow for the year 2035 = 0619 < 1.000 m/sec OK
(2)  Screen Channel
Number 1.0 Main + 10 Bypass
Width 1.000 m
Side Water Depth 0.800 m
Velocity 0.339 7 1.000 / 0 800 / 1
whe Design Flow for the year 2050 = 0.424 = 0.450 m/sec OK
Velocity 0.260 7 1.000 s 0.800 s 1
whe Design Flow for the year 2035 = 0.325 < 0.450 m/sec OK
(3) Channel Dimensions Width 10 m x Length 8.5 m
SWD 0.8 m (Freeboard 0 3m)
{31 Equipment
(1) Inlet Gate
Number 2 Unts
Dimension Width 06 m Height 0.9 m
Design Water Level m
(2) Coarse Screens (Main Channel)
Number 1 w 0 S
Open Space 20 mm
Bar Thickness 9 mm
Channel Width 1.0 m
Width of side plate 50 mm
Side Water Depth 0.8 m
Height of Blind Plate at the bottom 50 mm
Velocity through screen 0339 / 0.900 s 0750 S 1
x( 20 + 9 ) 20
= 0728 = 0.800 m/sec
Velocity through screen 0.260 / 0.900 s 0.750 7 1
whe Design Flow for the year 2035 x ( 20 - 9 ) 20
= 0.559 < 0800 m/sec
(3) Coarse Screens (Bypass Channel)
Number 0 W - 1 S
Open Space 50 mm
Bar Thickness 9 mm
Channel Width 1.0 m
Side Water Depth 0.8 m
Velocity through screen 0339 7 1000 s 0800 é 1
whe Design Flow for the year 2050 x ( 50 - 5 ) 50
= 0500 < 0 800 mi/sec
Velocity through screen 0260 e 1.000 e 0.800 e 1
whe Design Flow for the vear 2035 x ( 50 n 9 ) 50
0384 < 0 800 msec OK

-159-
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3. Raw Sewapge Sump
lHem Ramnagur-MPS
[2]  Geometary
(1) Raw Sewar Sump
Number } IRasin
Dha §00 m
Pump Operating Depth 1 600 m
Retention Time ( 800 ’x nod » 1600 )7 07339 60
whe Design Flow for the year 205 395 375 pan C nsnimum iime of one pump wele OK
Retention Time ( §00 Iy no4 ’ 1600 )./ 0260 60
whe Design Flow for the year 20 = 516 175 min ( minmum time of one pump evele " OK
Ihigh Water T evel 4 69 100 1
Pump Off 1 cved ¢ 67 500 m
[3] Equipment
(1) Secwage Pumps |
Number 2 W 4 1 S
Bore Diameter 150 mm
Discharge Flow Q 0260 3600 / 25 Q
whe Design IMow for the year 2035 = 174 375 w3 Ih
Total Head 200 m
(2) Sewage Pumps 2
Number 1 W " | S
Bore Diameler 150 mm
Discharge Flow 0.5 375 000 s 20
whe Design Flow for the year 2035 = 188 > 188 m3/Hr
Total Head 200 m

Raw Sewage Sump 1/1
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Item

Ramnagar-STP 10MLD

m
M

[2]
¢y
@
©)
Q]
&)
()

@

STP Design Condition

(1) Design Flow Rate

(2) Design Water Quality

Inlet Chamber
Design Condition
Design Flow Rate

Geometry

Number of Basins

Depth of Basin

Width of Basin

Length of Basin

Volume required of Basin

Retention Time

Basin Dimensions

Average Daily
Max Daily
Max Hourly Peak factor ~ 2.25

Max Hourly
1 Basin
2 000 m
3.200 m
3.500 m
200 x 3.200
2 000 % 3.200
= 86.1538462  sec
Width 3.200 m
x Depth

= 22,500
= 0.260

3500
3.500

x Length
2 000 m

Unit: mg/L
m3 day
m3 sec
= 18 m3
7 0260 b3 1
3.500 m

-161-
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3. Fime Sareen ¢ hanned

[13Design Condruion
(1Y Design Wastewater |

121 Geomcetory
(1) Inlet Gate
Number
Width
Height
Floor fevel
Bottom
Influent Water T evel

Velocity

(2) Screen Channel
Number
Width
Side Water Depth
Velocity

(3) Channel Dimensions

[3] Equipment
(1) Inlet Gate
Number
Dimension
Design Water Level
(2) Fine Screens (Mamn Channel)
Number
Open Space
Bar Thickness
Channel Width
Width of side plate
Side Water Depth
Height of Blind Plate at the bottom
Velocity through screen

(3) Fine Screens (Bypass Channel)
Number
Open Space
Bar Thickness
Channel Width
Side Water Depth

Velocity through screen

Mo H 22 500 md

05
07

0260

2
0 80O
0500
0260

W idth

2
Width
00

o

LS

50

0.5

50
0260
> (

20

0.8
0.5
0.260

*(

0260 mJ see

Mamn ! Bypa
m
m
m
m
m
s
0520 P00 mosc
Man | By pass
m
m
i 0 800 s (1.500 e 2
0325 . 0.450 mi/sce
0.8 m . Length 7.5 m
SWD 0.5 m (Freeboard 0.3m)
W - I S
05 m Height 075 m
m
W + 0 S
mm
mm
m
mm
m
mm
e 0.700 e 0.450 e 2
+ 2 )/ 6
0550 < 0.800 m/se
w - 1 S
mm
mm
m
m
v 0 800 i 0.500 S 2
20 9 ) 20
0471 < 0 800 m/sec

-162-
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@
3
“)
&)
®
M
®

®

(10

3]
¢y
@
(€)

)
)
(6
G
®
®
(10)

141
M
@
(3
@
)

Grit Chamber
Design Condition
Design Flow Rate

Specific gravity of Sand
Sedimentation Velocity
Average Velocity

Grit Chamber

Surface Area required
Number of Basins
Surface Area required/Basin
Length of Basin

HRT in Grit Chamber
Volume required of Basin
Depth required

Basin Dimensions

Retention Time

Surface Overflow Rate at Peak Flow

Parshall Flume
Design Flow Rate
Throat width
Water depth Ha

Crest Level

Water level at the crest

Channel bottom level

Upstream Channel width

SWD of Upstream Channel

Average velocity at upstream channel

Total Length of channel

Inlet Weir Gate
Number

Weir Width

Stroke

Overflow Height
Overflow Height (actual)

Max Hourly = 22,500 m® day
= 0.260 m’ sec
265
0.0111  m/sec = 960 m" m’ day
03 m/sec
Square Grit Chamber
0260 .~ 00111 = 2342 m
28 o+ 0 W
234 S 2 = 1171 m?
11.71 05 = 34 m - 4.0 m
60 sec
0 260 60  sec 2 = 78 m
78 4 e 40 = 0488 m
Width 40 m x Length 40 m
Depth 05 m (Freeboard 0.3m)
4 4.0 x 05 /0260 % 2
= 6000 sec
22.500 s 4.0 e 4.0 e 2
= 703.125 < 960  m’m’ day
Q= 260.000 1 sec
W= 0.450 m s w2
He= (Q .~ 2264
Ha= 0.402 m

+ 75400 m
+ 75802 m

+ m
1.500 m
0.700 m
0248 m/sec
10.000 m

2 Units
0.800 m
0.500 m
0 400 m

( 0.260 e

= 0.198 <

Minimum water level at downstream channel

1.840 v 0800 Ve 2
0400 m

-163~
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S, Reactor

1 Design Conditon
(11 Desipn \Wast war 1) 10,000 nmi*/dny (summer)
10,000 m*/day(Winter)

() DermSewa

Inlet BOD 250 my/!
Outlet BOD 100 my/t
Inlet S-1 HD 167 my/! 0" m
Inlet COD 450 my/t
Infet S-C°0O13 (B J00 my/ 85 T Aol COD
Outlet S-COD ol € be 33 my/lt =iCO D-1 651 D
Inlet thCOD 68 my/! 88 13 a 0 COD
bCOD BOD 160
Inlet LCOD A0 my i/
Inlet nbC*OD S0 mp/f
ut pop 17/ FCODBCOD-nbsCODe
Inlet TSS 450 mg !/
Inlet 88 450 my f
Inlet VSS I omg! as 7% of FSS
VSS D48 oDy FCODSCODNVSS
nbV'SS 3500 gnbVSS  abpCODVSS o,
1188 11500 anbVSS  I'SS-VSS
Inlet T-N W0 mp/
Inlet TKN AW myg/
Inlet NH,-N 16 mg !/
Inlet T-P O mgd
Inlet Alkalinity as Cal’ ()3 1RO mp !/
Outlet Kjeldahl N 20 mg?
Outlet NH4-N 2.0 mgt
Outlet NO3-N 8.0 mg/
(3) Water Temperature T= 20.0 °C
(4) Safety Factor for Nitrogen SF 1.5
(5) Return Sludge Concentration Ry = 8.000 mp /
(6) MLSS MLVSS Vi = 3,000 mg!
(7) DO in the Reactor 2 mg/l

[2] Design Value for perfect Nitrification of Nifrification Process
(1)  Activated sludge design kinwtic coefficients at 20°C

Coefficient {Unt C(.)D . N},M . NQZ .
oxidatio [oxidatio [oxidatio
U max gVSS gvss -d  |6.000 0.900 | 1.000
K Kyrre, Ky |[mg/L 8.000 0.500 0200
¥ ﬁziii/fds“bm‘e 0450 | 0.150 | 0.050
b gVSS/gVSS -d 10.120 0.170 0.170
fd unitless 0.150 0.150 0.150
Ko mg/L 0.200 0.500 0.900
6 Value
M max unitless 1.670 1.072 1.063
b unutless 1.040 1.029 1.029
K, Knps, Knoz |unitless 1000 1000 1.000

Wastwater Engineering Treatment and Resouce Recavery Fifth Edition (METCALF & EDDY/AECOM)

(2)  naos U poB™ 03100 g/g'd =i muaon[Snae/(SnuatKua)[So/(So+Ko a08)]-Dacs
H max AOB,T 1 max A0B,T= 09000 g/g-d =y, *1.0727 pmax at20°C= 0.900
baonT baos 1= 0.1700 %1029 b a0’C= 0170
Shie Syp= 1.0000 mg/!
DO DO= 2.0000 mg//
K408 Ko 0™ 05000 mg//
(2) Design SRT SRT= 48387 day =1/p o5 XSF

Reactort 4
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(3) Biomass production
PXsVSS
PX,1ss

S

by
Yy
LT
Yn
NOx

PX,bm,VSS

NOx

(4) Required Aeration Tank Volume
Va=

=

Kyss' Va
Xoss-Va

M

FractionVSS=

MLVSS=

(3) BODloading

(6) Observed Yield
Yops1ss™

Yobs,vss™

bCODremoved=

(7)  effluent NO,-N

bNOB
HmT

H p0B

(8) effluent NH,-N
buos
Mot

K a0B

(9) Ratio of Return Sludge

Px,vss™

PX g™

s:
b=
Yg=
e
Yo=
NOx=

Px bio vss™

NOx=

Va=

Kyss* Va=
K~ Va=

FiM=

FractionVS$
MLVSS=

BODloading

Yobs,TSS_

Y gps vss™
bCODremov
NO,-N=

brop™

A maxNOBT
HNOBT
S=

Koz noe™

NH,-N=
byos=

M ax NOB T
UNoBT™
S¢=
Kozpnos=

8.000*Rr/(1+Rr)=
3,000/(8,000-3.000)
Rr=

1597.233
3167.333

0.4606
0.1200
0.4500
6.0000
0.150
13.000
1247233

1137 464
99 069
10.699

13033

0.323

0.504
1513

0.489

1268
0640

3,995

02407

0.1700
1.0000
0.6897
2.000
0900

0 5485
0.1700
0.9000
0.7200
2.000
0.500

kg
kg

/i =Pxbio+Q(nbVSS)
/d =Px,bio/0.85+Q(nbVSS)+Q(TSS,-VSS,)

mg/l  =Ks[L+by(SRT)VISRT( 1 -byy)-1]

=p*1.0420 b a20C= 0.120
gVSS/g bCOD
gagd  =p g, *1.047%  pmax ar20°C= 6.000
gVSS/g Nox
mg/!
kg VSS/c=Q* Yie(So-S)/[1+be(SRT)}+E;. by QY3{S-S)SRT/[14b,(SRT)]

+QYn(Nox)/[2+bAOB(SRT)]

=Q- Yi(So-S)/{1+bg(SRT)]

=f,.bgz. QY So-S)SRT/[1+byg(SRT)]
=QYn(Nox)/[1+b,os(SRT)]

mg/l  =TKN-Ne-0.12Py,,/Q

m3

hr =Va/Q X 24
kg VSS =Px,yss*SRT
kg TSS =Px,1s5* SRT
kgBOD/kgMLVSS
mg/L

kg/m3-d

gTSS/gBOD
gVSS/gBOD

kg/d

mg/! =Ks[1+byop(SRT)J[SRT( 1 nop-bros)-1]

ged =y ,*1.047

b a0’C= 0.170
umax at20°C= 1.000

=b*1 029

ggd = oanoslSe/(SotKoanos)]
mg/!
mg/!

mg// =Ks[1+byop(SRT)V[SRT( 1 nop-bros)-1]

=p*1.029T2 b at20C= 0.170

gged  =p 10727 imax a20°C= 0.900

gged =t manoslSo/(SotKozros)l
mg/!
mg/l

3,000 mg/L

0.60

-165-
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[31  Design for Nuteifteation and Deniteifiestion Procesy

(1) Activebicma e

concenbiabon

(2 IR ratio

(3)  The amount of NO3-N fed 10 1the anoxic tinh

(4)  The anoxic tank volum

5y FM,

(6) Fraction of tbCOD

(8) SDNRb

(8) SDNR

(10) Alkalinity to be added to mawtain pH7

\

IR

Nox feed

Vot

Vaoor

b AL

SINKb

SIINR

SDNRy,

SDNRt

Influent Alk

Alk used

Alk produ
Alk to ma1

ORIV Y ((Co8)
071731 @i

Hy(s )

MO.Me- G-

003

(IRFR) 0+ Ne
50332 08 kyd

51t omd o 100y
AR 1o h
13 yged
io RBY, 1hCODMHCOD
Percent SHNR equition coeflictents
rdCONC oy b0 bl
10 0 186 0078
20 0213 0118
30 0.235 0141
40 0242 0152
50 0270 0162

0282 gp-d

b b [In(F My)]

0120 ggp-d  SDNR(MLVSS/MLVSS)

0169 gg-d  SDNR- 0 029In(F/M,)-0 012 IR 34
SDNR, - 0 0166In(F/M,)-0.078 IR=2
0252 gg-d SDNR - g g= 1.026
302,664 85 kpd Ny - SDNR- X,

>Nox feed 50,332 kgd

mg
380.00 my/!
92.82 my/l —7.14 X Nox
17.97 mg/! —=3.57 X (NOx-NOxe)
7000 mg/!

-166-
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(51
M
@

3)

(6]
M

@

7]

@

©)

Reactor

Coagulant Dosage

Total volume of Aeration Basins

Total volume of Anoxic Basing

Geometry

Basin Dimensions

Cross Section
Hantzsch Subtraction
after Subtraction
Total Volume
Partition of Basin

Equipment

Ras Pumps

Ras Ratio
Required Capacity

Number

Circulation Pumps
Ras Ratio
Required Capacity

Number

SAS Pumps
Excess Shidge
Sludge withdraw
Running Time

Required Capacity

Number

0.0 Mol
V,= Q*8a24
= 5,109 m’
Vo= Q*Bpy 24
= 1,667 m3
Volume | Retention Tme requied | Ratig of
Ttem .
required | Symmer| Winter | Volume
unit m’ bour hour
Anaerobic Van 000 000 000
Anoxic Vbn 1,670 4.01 4.01 1.00
Aerobic Va 5,110 1226 12.26 3.06
Total \'% 6,780 16.27 16.27
Width Length Depth  Basins
8.0 116.0 5.0 2
8.0*%5.0 = 40.0 m*/Basin
= 10 m*Basin
400-1.0 = 39.0 m*Basin
39.0%116.0 = 4,524 m’/Basin 9,048 m*/Total
Item unit | Anaerobic| Anoxic | Aerobic| Total
Cross Section m? 39.0
Length required m 0.0 21.4 65.5 86.9
Volume required per Basin m’ 0 835 2,555 3,390
Total Volume required m? 0] 1,670 5,110} 6,780
Actual Cross Section o’ 39.0 39.0 39.0
Actual Length m 0.0 29.0 87.0 116.0
Actual Volume per Basin m’ ol 1,131] 3,393] 4,524
Actual Total Volume m’ 0| 2262| 6,786 9,048
Actual Ratio of Volume 0.00 1.00 3.00
Actual Retention Time hour 000 543 1629 2172
60 %
10,000 m3 day 60% 24 2
=125 m3Hr = m3/Hr
2 Work
2 Stanby
60 %
10,000 m3/dayx 60% 24 2
=125 m3/Hr = I m3/Hr
2 Work
2 Stanby
440 m3 day
12 Times/day
0.5 Hr/Time
440 m3/day / 12/ 0.50 / 2
= 36.63 m3Hr = i m3/Hr
2 Work
2 Stanby

-167-

Reactord 4




Process Cal Ramnagaw 10 nd 170106

6.  Air Requirement at \verage How

(1]Design Condition

(1) AOR VOR 2591 hoday
= 121 kb
Qin (D n Average Flow m d 10,000
Inlet bCOD A 400 my!
S S 0A61 my//
Nox Nos 13000 my/t
Py, ™ Py 1,236 5 kg VSS does not i fude mitnifyin s hacterna
R R, O(S -S-k(Nox-NOxe)-1 42P, 15 O-NOx
Ro R 2691 kg7 d
k 286
(2)  SOR(Standard Oxygen Transfer Rate at site) AOR o Cgra oo 1024 '

i 4 I (B'Cg\\ Cg‘(l’b/l’a)u (_,\)

C, : Saturated DO at sealeveland 20 C
9.09 mg
Cow © Saturated DO at sca leve] and operating Temperature
9.09mgl at 20 C
20-T : 0.0 1.024° 7T 1.0000
C, :operating DO in Basin 2.0 mg/]
a : Correction Factor by the Waler Depth
1 040D Pa 1.18196
D Tank 1 iquid Depth 470 m
P, : Standard absolute pressure at s
10332 m
Py . Absolute pressure at Plant Site Elevation m
Py/P, © o expl-gM(7y-7,)/R*T] 0.991]
g : Acceleration due to Gravity 9.80665 m/s’
M : Mole of Air 28.97 kg/hg-mole
Z : Plant Site Elevation 80 m
Z, Sea Elevation 0 m
R Universal Gas Constant 8314 Nm/kg-mole K
T Temperature  273.15 t = 293.15 Kelvin
a relative Transfer Rate to clean Wa: 0.65
B relative DO Saturation to clean We  0.95
F . Diffuser Fouling Factor 0.90
= 28,908 = 6.091.59 kg/day
4.7456
(3) No. of Basins 2 Basin
(4) Standard O2 required at Field Conditions per Bas = 3,046 kg/day
(5) SOTE for the above Effective Aeration Depth 285 %
(6) Fraction of O2 in Air 2318 %
(7) Specific Gravity of Air at Standard Condition 1.293
(8) Safety Factor 15%
(9) Airrequired at Field Conditions per Basins = 44.010 m’/day = 1,833.7 m’/hr

Air Requirement at Average Flow1/2
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(2]

Equipment

(1) Air Blower

Number

Required Capacity

Pressure

Safty Factor

Heat capacity ratio

Atmospheric pressuer at site elevation
Total inlet pressure

Volume rate of flow at inlet point
Total discharge pressure

Overall adiabatic effeciency
Inlet air temperature (min.)

Shaft power

Rated Output of Motor

1
1833.7

916.9
60

10
14
100.385
98.385
15.788
160.385
0.65
15
21.250
23.375

w

m’/Hr - Basin /
mh =

kPa
%

S
2 unit/Basin
920 m’*/h /Unit
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n
(n

(2)

(4)

)

(6)

21
M
2

3)
4)

Final Clarifire

Design Condition

Design Wastewater |low

Water Temperatn »
MI SS
Sv

Sedimentation Velocity

Surface Overflow Rate required

Geometory
Surface Area required

Demensions

Actual Surface Area

Surface Overflow Rate

Q= 10,000 m duy

I 200 C
Nef 3.000 mg /
Svi= 200

v 4.899% 107G TAN0.954)*Xef (-1.354)*¥SV1 (-0.77)
4.899*1076*20.070.954*%3.000 -1.354*150 -0.770
28.3 m/day ,

S'= v/(1.5%¥ )= 283 (1.5*1.0) =

A= 10,000/15.0 =
Diameter Depth  Basin
24.0 35 2
S= 24.0"2*3.14 4*2.0
S= 10.000 905

15.0 m*/m*-day

18.9 m’/m*-day

905 m?

11.0 m*/m’-day

Final Clarifire1/1
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Chlorination

Design Condition

Design Flow Rate

Contact Time

Type of Chlorine

Design Chlorine Dosage Rate
Required Chlorine per day

Consumption per day

Chlorination Contact Tank

Volume required

Nos. of lanes

Width of lane
Length of lane

Side Water Depth
Nos. of Tanks

Total Width of Tank
Average Velocity

Total Volume

Equipment

Chlorne Solution Tank
Number

Chlorine concentration
Gravity of dissolved chlorine

Required solution volume

Dimension of Tank

Volume of Tank

Total Volume of Tanks

Mixer for Chlorine Solution Tank
Number

Chlorine Dosing Pump

Number

Capacity

Average Daily Flow 10,000  mY/day 41667 mh
30 min
Bleaching Powder (Availtive chlorine  70% )
10 mg/L
Average Daily Flow /s 1000 3 Design Chlorine Dosage Rate
= 100.0 ke/d
= 417 kg/h
1429 kg/d as Bleaching Powder
Average Daily Flow é 1440 x Contact Time
= 2083 mw’
5 lanes
2.00 m
14 00 m
2.00 m
1 tank
13 00 m Approx
Decant Flow Ve 3600 Ve Width /s Depth
= 867 v 3600 e 2.00 e 2.00
= 0.060 m/sec
Width x Length  x Depth  x Nos. of lanes x Nos. of Tanks
= 20 m 140 m x 2.0 m
% 5 x 1
= 280 9w > 2083 mw’
2 w + 0 S
2 %
110
100.00 kg d x 100 / 2 1.10 1000
= 455 m3/d
1.5 mW x 1.5 mL % 1.5 mSWD
34 m3 tank
68 m3 (Duration= 1.49 day)
2 W + 0 S
2 w + 2 S
455 m3d / 24 % 1000 2
95 Ub/unit = 1 Vh/unit
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Dechlonmation
Design Condition
Design Flow Rute
Contact Time

Iype of Dechlonne

It Readual Chlonne

Con umpticn per day

Dechlorination Contact Tank

Volume required

Width of lane
I ength «f fane
Side Water Depth
Nos of Tanks

Total Volume

Equipment

Dechlorine Solution Tank
Number

Dechlorine concentration
Gravity of dissolved dechlorine

Required solution volume

Volume of Tank

Total Volume of Tanks

Mixer for Dechlorine Solution Tank
Number

Dechlorine Dosing Pump

Number

Capacity

Avernge Datly Flow 10,000  m duy

10 min

Sodium hiogultale ( NS0, 5150 )

10 ng/ . nssumee val ¢

Avernge Duly Zlow 7 1000
» 2 tsufety tetor)
= 238 A
= 099 k/h

Avemge ©ow Rate 60
= 694
[RELY] m
400 m
200 m
1 tank
Width . Length
= 3¢ m
- 140 m’
2 W :
10 Y
1o
2380 kg d 100
= 022 mid
0.3 m3 tank
06 m3 (Duration=
2 W +
I w +
0.22 m3/d /
9.02 Ih/unit =

cse [ 1

110 1000

day)

1000

-172-
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Sludge Thikener

Design Condition

Primary Sludge

Secondary Sludge

Total Solids

Operation Time

Thikened Sludge Moisture Content

Geometory

Type

Number

Design Solid Loadong
Required Surface Area

Required diameter

Side Water Depth
Actual Volume of Tank

Retention Time

Volume of Thikened Shidge

Quantity of Separation Liquid

0 kg/day 0
3,517 kg day 440
3,517 kg day 440

24 hours day
975 %
2 w - 0 S

40 kg m2d

3517 x = 87.90 m2
40
4
87 90 x ! ) 12
LS 2
m
2
x 9.00 - = 6362
4
63.62
X 4 x 2 3
440
127 m’ d
Inlet Sludge Volume — Thikened Sludge Volume
4396 - 126 6 = 3130

m3 da
m3 da
m3 da

24 =

m® day

-173~
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Thickener Feed Sump
Design Condition
Infer Salids

Inlet Sludge Volum

Geometory

Shudye withdraw|
Required Sump Vo dum
Number

Width

Length

Side Water Depth

Actual Sump Volum

Equipment

Thickened Sludge Franster Pumps
Transfer Time

Number

Required Capacity

30
iy

6 (10 &8}

410 m

I n

Ky/duy
m '/

Limes/day
3

m

Paging

m

m

m

Sk m

m I

I

1o
.

60

[

m" Hi /Unit

-174-
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Centrifuge

Design Condition

Type of Dewatering

Quantity of Thickend Sludge generated
Design Polyelectrolyte Dosage
Volume of Thickend Sludge
Consistency of Dewatered Sludge
Operation Time

Volume of Centrifuges

Dewatered Solids

Dewatered Cake Volume

Polyelectrolyte

Design Polyelectrolyte Dosage
Required Polyelectrolyte
Dissolving concentration

Volume of Polyelectrolyte solution

Centrifuge
3,165 kg day
Polyelectrolyte 15 kg/t-DS-day
126.6 m day
82 °
8 hours day 6 days per week)
Digested Solids .
Opgcration Time xNo. Operation/iweek
126.6 7
= 3 - T Z = 18.5
— 19 m*/hour
Digested Sludge % ( 1 + Injection Rate)
= 3,165 x ( 1 0015 )
— 3,170 kg day
. 100
Dewatered Solids % T00 Nomre Contemt
7
6 days per week
_ 3 100 7
= 3.170 X 00 7 x p
- 20.55 t/day
apparent specific gravity 1.00
2055 e 1.0 = 205  m’day
Polyelectrolyte 1.5 kg/t-DS-day
475 kg/day
020 %
237 m3 day
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[6]
(hH

(2)

(3)

(4

kFquipment
C iy

Capacity

Number
C mnfu o Feed Pamps

Capacity

Numbei

Polvel clrobvie Do g fumps
Volume of Palv 1 trolyte solution
Operation I'ime

Safety Factor
Numbes
Required Capacrty

Specification Capa iy

Polyelectrolyte dosing Svste

Tanks Dimensions

Retention Time of Tanhks

Number

m' I
W

mih

W

2 m3/duy
hours/day

1 W

pREN md/du >

-

U

U /th

. .
o m/

Wadth [

D jth
12
1200 m
3 6O

W

6ryspe wee

20 m

2 (Frechourd 0 Sy

038 m'
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13. Centrifuge Feed Sump
[1] Design Condition
(1) Generated Thickend Sludge 3,165 kg/day
(2) Solids Consistency 230 %
(3) Volume of Thickened Sludge Total Solids 100 107
Solids Consistency
i 3,165 . 100 107
2.50
= 127 m’/day
= 528 m'h
(4) Sludge feed flow rate 19 m3/h 1 = 19 m3/h
(3) Centrifuge Operation Time 8 hours day 6 days per week)
[2] Geometry
(1) Required sludge volume for continuation ( 19 N 528 )% 8
= 10980 n’
2) Basin Dimensions Width 4.0 m x Length 5.0 m
x Depth 35 m x 2
= 1400 '
[3] Equipment
(1) Mixers for Centnfuge Feed Sumps
Required Volume 140.0 m’
Number 1 w - 1 S

Centrifuge Feed Sump 1 1
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Material Balance Sheet

{Ramnagar STP]

0O:inlet

QO(m3/D ) 10,000
T DS/D) 4000
S0( mgft ) w00
X0 (%) 1000

15:Total Supernatant

QI5(m3/D)

TES(t-DSY)

S15(mg/l )

X15(%)

3-Inlet to Reactor

Q¥ mID) M.do
T3(-DSD) 17 S0 xi¢w) ||
S3( mg/) 437
X3 (%) ELET :
1
!
I
I
|
4:Excess Sludge :
Qi(mim) | 1
4(t-DSA) =
S4(mgh ) i
X4 (%) {
t
§
1
1
1
1
v
|85 Recovers
Gravity
Thickner
G:Thichened Studge
Q6 m¥D
T6@-DST
S6img1)
X6¢ ")
7:Thickener Supernatant
Q7(m3M)
T7(t-DS/D)
S7( mg)
X7(%)

Material Balance Sheet SD4

£ Under from Reacine

OX z2i3)) 10006
TS DS o100
2|

* Onies

LWt for Chermeat
Q=3
TG-DSD
S11 =t
X1 (%)

—————— P

12:Skxder wicth Chezncsd

QI =D) i
TADSD) o8
SIA =t} 21.mMa
X1y m3
t . b
£
atst

.
Lo 10

Qi1 =3D | ]
R8s}

SN =g

X13(%)

A A LEGEND

G Wae Fion  (34dny)

T Sobd Myoxr qr-DS*a)

S St Crocemetre(sg

X Rxto for kg Sobd (05)
- Wais

Supermatint
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Sr. Facility No. W/Dia. L SWD/H
No. m (m) m
0t Inlet Chamber 1 40%  55L 405"
Main Sercen Channel 20V 5.0L 0.75WD
B pass Screen Channel W iy *#4 SWD
Grit Chamber 3.0Dia. 3.05WD
Parshall Flume 1.5% 100k 0.8SW
Distribution Chamber seel el s SHD
Anoxic Tank 17.0% 280k 5.5H
Aerobic Tank 70¥ 300k  205W
Secondar Clarifier *+xxDia. #axSHD
Chlorine Contact Tank 20% 11500 3.05%D
Dechlorine Mixin Tank 3.05%D
Secondar Slud e Sum 3.05%D
Stud e Thickener
Thickened Slud e Sum
Centrifu e Feed Sum
Filtrate Sum 5.0%
Air Blower Room 2oV
Chiorination Buildin 10.0¥
Centrifu ¢ Buildin 16.0¥
20 Administration Buildin 160V
]
gmensn |
N ey
20
Main Process Line
Sludge Line
® Other Line
e Proposed structure
Demolished structure
Ixisting structure L
Project Name

AVFEH DR

PREPARATORY SURVEY ON GANGA REJUVENATION
PROJECT IN THE STATE OF UTTAR PRADESH, INDIA

NBEBREHRAE

Crawing Tile

Ramnagar STP Layout

seato: 1:1000 (A3)

g STP-28




Froo3
GRIT CHAMBER
INLET CHAMBER
FINE SCREEN PARSHALL FLUME

AEROBIC TANK

ANOXIC TANK

SLUDGE THICKENER ~ THICKENED S1UDGE SUMP

Main Process
Sludge Line
Other Line

Existing structure
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Summary - Varanasi District 1
ftems pecificatio  Unit

Varanasi District 1

Cost of sewer cleaning equipments,
Flushin Van

Hirin of Godown and Site Office
Communication & Public Ouireach
Environmental and Mana ement Plan
Governance and Accountibility Action
Plan GAAP

Total

FC Portion Yen)

Unit

Amount

1 INR(India Rupee)=

1USs=

LC Portion (INR})

Unit

Amount

1.537] JPY

Reference
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[Duect Cont]

- Covd Buibchng works

1.1 DISMANTLING AND
REINSTATEMENT OF EXISTING
RO DS

1.2 EARTI WORK (SEWIR)

1.3 TRENCHLESS
1.4 TIMBERING WORK
1.5 REDDING WORK

1.6 LAYING OF R.C.C. 11MI'E
RICK

i tsm’t’?‘(’;NNFCI'INP———_—

4. BARRICADING

5. DESILTING OF SEWER PIPE
6. REPAIRS/REHABILII ATION
OF EXISTING MANH TF

7. DISMANTELING OF FAISTING
SEWERS ——
8. TRANSFER OF LXISTING
HOUSE CONNE(TIONS TO
SEWERS

9. MISCELLANEOUS

N «in t er)

Iss
1 “Pomen en) L. Portion INR)
Speclfication e
Unit Pce A unt Lt Prece Amount
pe 246,586,956 03
0
ne 188,039,069 21
po 0 20,646,0 6.53
_pc— 0 502,088,295.8-
pe 0 127,675,575
pe 234,236,465
pe 3 205,190,433
T 337, ¢ 834
po e BSs OO
pe 491 nst
pe 17335 tnd
pe 220 RNG
P

—

Reference

Jry
JPy



<Civil/Building work>

Items

Specification

Unit

Qty

FC Portion {Yen)

LC Portion (INR)

Unit Price | Amount

Unit Price

Amount

Reference

SEWER LAYING

i

DISMANTLING AND REINSTATEMENT OF EXISTING ROADS

DISMANTLING WORK

Dismantling manually / by mechanical
means including stacking of serviceable
material and disposal of unserviceable
material within 50 metres lead as per
direction of Engineer-in-Charge

15432 - DSR_2014

a) Bitumen Road

29,864.27

159 05

4,749,911.61

1266 - SOR_U.P. Jal
Nigam Varanasi_2015-16

b) Cement Concrete Road

11,577.44

1,013 71

11,736,165.59

0.00

16.83 - DSR_2014

Taking out existing CC interlocking
paver blocks from footpath/ central
verge, including removal of rubbish
etc , disposal of unserviceable material
to the dumping ground, for which
payment shall be made separately and
stacking of serviceable material within
50 metre lead as per direction of

278,112 8%

4830

13,432,852 65

0.00

REINSTATEMENT WORK

0.001

UPPWD 2013

Reinstatement of Existing Bitumen
Road - Owned by Nagar Nigam

29,864 27

3,634 00

108,526,745.01

0.00

1323 - SOR_UP Jal
Nigam Varanasi_2015-16

Providing all Matenals, Labours, T & P
etc & construct 100mm thick (1:2:4)
Cement Concrete Road for

11,577

2,228.10

25,795,691.61

Rei 1t of patch & trench cuts in

0.00

16.68 - DSR_2014

Providing and laying 60 mm thick
factory made cement concrete
mterlocking paver block of M -30 grade
made by block making machime with
strong vibratory compaction, of
approved size, design & shape, laid in
required colour and pattern over and
sncluding 50 mm thick compacted bed
of coarse sand, filling the joints with
fine sand etc_all complete as per the

55,623

602 20

33,495,916.63

0.00

16 84 - DSR 2014

Laying old cement cocrete interlocking
paver blocks of any design/shape laid 1n
required line, level, curvature colour
and pattern over and including 50 mm
thick compacted bed of coarse sand,
filling the joints with fine sand etc all
complete as per the direction of
Engineer-in-charge. (Old CC paver
blocks shall be supplied by the

249,615

195 70

48,849,672 93

0.00

EARTH WORK (SEWER)

0.00

0.00

Excavation by manually or
mechanically up to following depths
below G.L. for laying sewer line, 1n
ordnary soil (earth, sand, loam & clay)
ncluding cutting of joints pits ramming
dressing, leveling by manually or
mechanically, refilling of trenches i
15¢m layer watering and ramming the
same including removal of surplus earth
or other dismantled matenal up to a
distance of 50m from the centre of
trenches. (Excavation for Manhole 15

0.00

3001 - SOR_U.P. Jal
Nigam Varanasi_2015-16

a)0.0to 1.5 mir B.GL

263,836 84

184.7%

48,754,405.73

3002 -SOR UP Jal
Nigam Varanast 2015-16

B)15to30mrBGL

212,645.51

49,329,506.21

3003 - SOR_UP Jai
Nigam Varanasi 2015-16

c)})30to45 mrBGL

104,428 88

291.27

30,417,000.42

3004 - SOR_U P Jal
Nigam Varanasi_2015-16

d)45t06.0mr BGL

35,692 33

340 09

12,138,605.18

3005 - SOR UP Jal
[Nigam Varanas1_2015-16

e)60to75mrBGL

9,377 51

143 48

4,158,735.87

3006 - SOR UP Jal
Nigam Varanas: 2015-16

f)75t050mtrBGL

Bl |2 (8|8

533595

583 07

3,111,23237

000

0.00




ltems

Spetifieation

1" * Portion (Yen)

1™ ostion ( N

Uit Price

Amount

t Price

Ao

Reference

RALG

Digposn! of exeavnted oxcess cnuth
nway fiom the mto sncluding
conveyance of materinl up to an
avernge lend for Skm &obove awny
from the sita and cotresponding
required D, fonding, unlonding ete
complete as directed by the engineer-ine

chitge (The quantity 18 net quantity

ot

By Mechunieal Trunsport inchuding
londing , unlonding und stacking (Lend

upto $ Km uwny from the site)

m3

21,155 28

LIEeN|

b 0.7 |

Filling wvmloble excavuted carth
(exchuding rock) 1n trenches, plinth,
sides of foundntiong ete 1 lnyers not
cxceeding 20 ey i depth

vont idating ench deposgited lnyet by
tnmnnng and witenng, lend up 1o S0 m

1003 -SOR T P Jal
Nigam Varanas; 2014-13

oo LSmrBGL

00

ST RO

Q00

1003 &1006-SOR 1P
Jal Nigam

PlswiemeBGI

mi

7.4 88

o400

1003 &1006-SOR U.P.
Jal Nigam

)30t 15 ms BGI

1003 &1006-SOR U.P.
Jal Nigam

did Stoobmt Bl

mi

mi

Q7 24

11993

000

000

1003 &1006 -SOR -
U.P. Jal Nigam
Varanasi_2014-15 and

e)outo2tmu B 1

000

0.00

Disposal of Road Cutting Rubbish
Malba " similir unservicenble
dismantled of waste matetial by
mechanicad means  including loading
transpotation  unloading to approved
munieipal dumping ground or as
approved by Engsneer - in charge. for
Skm initial lead for all leads including

32445 21

26285

9,501,579 66

Sinular Project Exp

Carting of excavated carth to dentified
place and recarting the same where
sufficient width of 1oad 1s not available
for stacking of excavated carth average
lead 500 mt1,

0.00

62598 11

158 00

9,890,501.09

0.00

Bailing out or pumping out water

liguid mud during trench execavation
This includes providing necessary fuel,
labour T&P etc. required for proper
running of well point equipment of
required capacity for lowering the water,
table during excavation and laying of

21 713.96

598 35

12,992,547.97

TRENCHLESS

Supply of precast RCC NP4 jacking
pipes manufactured by centrifugal
spinning or vertical casting comply to
BSEN 5911, pt 120 or EN 1516 2002
and also meet the basic concrete testing
requirements spectfied n IS 458, IS
3597 of 1966 and IS 7596 1998,
Including supply of suitable couplings
{nomally Built in Type collar) made of
weldable structural stainless steel
conformng to BS 4360 Grade 43, or
relevant Code including supply of
suitable rubber nngs confiming to EN

200 mm dia pip

840 00

12,066.11

10,135,534.75

250mm dis pipe

309 00

12,736.45

3,935,563.79

300 mm dia pip

13,406.79

0.00

350 mm dia pip

18.00

14,077.13

253,388.37

400 mm dia pipe

268 00

14,747 47

3,952,322 28

450 rm d1a pipe

30.00

15,417.81

462,534.32

500 mm dia pipe

95 00

16,088 15

1,592,726.89

600 mm dia pipe

192 00

18,099.17

3,475,040.45

700 mm dia pipe

3000

20,110.19

603,305.64

800 mm dia pipe

3(3|83(83|818

90 00

24,450 00

2,200,500.00

0.00




FC Portion (Yen)

LC Portion (INR)

Items Specification Umt Qty Reference
Unit Price | Amount Unit Price Amount
Installation of product
pipe by Trenchless
Technology 1ncluding
making of entry and exat
. ts all related c1vil
Schedule of rates from Institute of pits &’ relatec civt
trenchless Tehriol 2014) 282 works like excavation, 000
enchless T ennology ) shoring/shuttering etc.
and Ground to protect
any exixting utilities at
the pipe 1nstallation
location and restoration
upto 300 mm dia m 1,149.00 48,200 00 55,381,800.00
300 to 450 mm dia m 316.00 53,000.00 16,748,000.00
450 to 600 mm dia. m 251.00 58,300.00 16,965,300.00
600 to 900 mm dia m 120 00 74,500.00 8,940,000.00
0.00
000
000
0.00
0.00
0.00
TIMBERING WORK 000
Providing and fixing open timbering in
trenches up to 3m deep, consisting of
40mm thick approved country wood
plank for poling board, 125x75mm
Indian Sal wood wallers and 100mm 000
diameter Sal wood ballies for shuttening
at 1.50m c/c including removal after
laying of sewers. (Measurement to be
taken of the face area timbered)
3041 - SOR_UP Jal
e v
Nigam Varanasi 2015-16 15t030mtr BGL. m2 | 541,643 25 39391 213,358,690.92
3042 - SOR_UP. Jal
Nigam Varanasi 2015- b)3.0to 6.0 mtr B.G.L. m2 488.08 0.00
3043 - SOR_U.P. Jal
Nigam Varanasi 2015- a)6.0to 5.0 mir B.G.L. m2 600 54 0.00
0.00
Providing and fixing close timbenng in
trenches for the following depths below
G L consisting of 40mm thick
approved country wood plank for
poling board 125x75mm Indian Sal 0.00
wood walers and 100mm diameter Sal
wood ballies for shuttering at 1 50m c/c
including removal after laying of
sewers (Measurement to be taken of the
3032-SOR UP Jal
" . 3 .
Nigam Varanesi 2015-16 Oto45mir BGL m2 | 116,532 63 £649.06 75,636,668 85
3033-SOR_U.P. Jal
- . .0 .G.L. 2 .
Nigam Varanasi 2015-16 45t06.0mtr B.G.L. m2 75,59 81140 61,335,429.84
3034-SOR_U.P. Jal
— 2 2
Nigam Varanasi_2015-16 6.0to 7.5mtr B.GL. m2 | 64,077 27 53501 55,912,889.63
3034-SOR_U.P. Jal
Nigam Varanasi 2015-16 75t09.0mtr BGL m2 67,952 935 63,535,361.48
3034-SOR_U.P. Jal
Nigam Varanzsi 2015-16 9.0to 105mtr BGL m2 935.01 000
0.00
Extra for planking and strutting in open
timbering if required to be left
. i 0.00
pemanently inposition (Face area of the
timber p ly left to be measured)
[~ 3037 -SOR_U.F.
SORUF 2l J001030mr BGL m2 | 10,832.36 §99 99 9,749,470.09
308 - g, ﬂif_b‘.i, )30t 60ms BGL 1,074 34 0.00
- al
MNivarn Vacasagi 2012, |9 60109.0mic BGL. m2 0.00
000
Extra for planking and strutting 1n close
timbering if required to be left 0.00
pemanently inposition (Face area of the :
timber p itly left to be measured)
3038 - SOR_U.P. Jal
= Dto3 8 2 542. Rk
Nigam Varanas: 2015-16 00to30mtr BGL m2 1,542.03 0.00
3039 - SOR_U.P. Jal
Nigam Varanasi 2015-16 b)30to60mir BGL m2 5,945 13 1,879.93 11,183,956.71
3040 - SOR—p'P' Jal 2)60to50mtr BGL m2 3,961 2,114 32 8,375,828.32
Nigam Varanasi 2015-16
0.00]
BEDDING WORK 0.00




¥ Poion Yon) L Po ‘o INR)
Hems Sped fieation Relerence
Unit Price | Amoun t it Price Amoumt
Providing nnd lnying PCC Hedding
with 12-20mm gougo npproved stone
balinst, conrse snnd nnd cement in M
15 (1 2 4) il work up to phinth lavet, o an
including supply of all mateninls labour
T&I et 1equired for proper
completion of work nnd exclugding
200 mm Dia Sewer Pipe 6,00
Dot P SMUBQL 284 472 76 1421656
151030 MuBGH 16,291 AR 4T 7,892,549 22
I0t045 MuB Gl 29,577 50C 08 FAT701,001 20
435106 11 ) m 5,540 Su A DETH OB 48
GO " Smy Bl m 287 A50 81 158,247 71
250 mm Din Sewer Pipe uun
00wl EMEBGL m 44 <1 24160 64
151030 MuRGI m 0302 132020022
10t My BGI 1 3. 57 LY Y] 2009 519 53
451060 My HG1 m 1,679 04 12 101431748
aae
300 mm {ha Sewer Pipe B 00 -
GOte P~ MulGl m 1R 628 77 11,317 80
1.5t 10 My BGI m 81 6dd 54 24556974
30twds MuBG1 m 1714 605 50 1.140.769.84
000
350 nim Dt Sewer Pipe .00
00to I SMuBGT m 4] 71113 0.00
151030 MuBGI m ol 72903 449,082.48
30t045s MuBGI m 17 75291 131,759.25
45t060 MuBGL m 7 78270 57,924.24
60107 Smit BG.1. m 202 830 51 167.763.02
75t920mt BGL m [§] 850 21 0.00
0.00
400 mm Dia Sewer Pipe 0.00
00to 1.5 Mtt B.GG.1.. m a 796 38 0.00
15t030 MirB.G.L. m 4306 816 50 355,994.00
30tod.5 MrBG.L, m 375 843.33 316,248 75
45t0060 MuuBGL. m 0 876 86 000
60to7 5mtr B.G.L. m 189 930 51 175,866.39
75t090mir BGI m 132 997.58 131,680 56
90to 105 mtr BGL. m ) 1,064.64 0.00
000
450 mm Dia Sewer Pipe 000
00to I SMrB.GL m [¢] 884.54 0.00
15030 MrBGL m 148 906 94 134,227 12
30to4.5 Mtr B.G.L. m 466 936 81 436,553.46
45t060 Mr BGL m 502 974 15 489,023.30
60to75mtr BGL m 0 1,033 8% 000
75t090mtr BGL m 128 1,108 57 141,896 96
90t 105 mtr B.GL m 0 1,183 25 000
000
500 mm Dia Sewer Pipe 0.00
00to L SMirBGL m 0 975.59 0,001
15t030 MorBGL. m 98 1,000.35 98,034.30
30t0d45 MrBGL m 826 1,033.37 853,563.62
45t060 MrBGL m 496 1,074.63 533,016.48
60to75mir BGL. m 0 1,140.66 000
75t0%0mir B.GL. m 79 1,223 19 96,632,01
0.00
600 mm Dia Sewer Pipe 0.00
0.0 to 1.5 Mtr B.G.L. m 0 1,166.41 0.00
15t030 MirBGL. m 0 1,196.10 0.00
30tod45 MirBGL m 583 1,235 68 720,401 44
45t060 MtrBGL, m 655 1,285 16 841,779.80
000




FC Portion {Yen) LC Portion (INR}
Items Specification Unat Qty Reference
Unit Price | Amount Unit Price Amount
700 mm Dia Sewer Pipe 000
00to 1.5 Mtr B.GL. m 0 1,368.82 000
15t030 MrB.GL. m 0 1,403.73 000
30to45 MrBGL. m 114 1,450.27 165,330.78
0.00
750 mm Dia Sewer Pipe 0.00
00to ] SMtrBGL m 0 1,474.38 0.00:
15t030 MrBGL. m 0 1,512.00 0.00
30t045 MrBG.L m 62 1,562.17 96,854.54
451060 MrBGL. m 87 1,624.87 141,363.69
000
800 mm Dia Sewer Pipe 0.00
00tol 5SMirBGL m 0 1,582 84 000
15630 MrBGL m 0 1,623 25 000
3.0t0 4.5 Mtr B.G.L. m 0 1,677 14 0.00
4.5t0 6.0 Mtr B.G.L. m 233 1,744 4% 406,466.17
60to 7.5mir B.G.L. m 84 1,852.26 155,589.84
0.00
Providing and laying RCC Bedding
with 12-20mm gauge approved stone
ballast, coarse sand and cement in M-
15 (1:2:4) all work up to plinth level,
including supply of all matenals labour 0.00
T&P etc. required for proper
completion of work and excluding
shuttering and centering with 0 4% of
250 mm Dia Sewer Pipe 0.00
00to1 5MrBGL m o 566,79 000
15t030 MrBGL m ¢ 580.49 0.00
30t045 MirBGL m 0 598.76 0.00
45t060 Mr BGL m 365 621.59 226,880.35
60to7Smir BGL m 511 658.13 336,304.43
0.00
300 mm Dia Sewer Pipe 0 00|
00to 1.5 Mtr BG.L. m 0 648 88 0.00
15103.0 Mir B.G.L. m 0 664 65 0.00
30t045 MirBGL m 297 685 67 203,643.99
45t060 MirB.GL m 1,843 71195 1,312,123.85
60to75mtr BGL m 490 754 00 369,460 00
000
0.00
350 mim Dia Sewer Pipe 0.00
00to ]l SMtrBGL m 0 733.96 0.00
15t030 MrBGL m 0 751.87 0.00
30to45 MrBGL m 171 775.75 132,653 25
4.5t0 6.0 Mitr B.G.L. m 790 805 59 636,416.10
0.00
400 mm Dia Sewer Pipe 0.00
00to 1.5 Mtr B.G.L. m 0 822.04 0.00
15t03.0 Mtr B.G.L. m 0 842 16 0.00
30to4.5 MtrB.GLL. m 57 868 98 49,531.86
451060 Mtr B.G.L. m 836 902 52 754,506 72
60to7.5mir B.GL. m 312 956.17 298,325 04
000
450 mm Dia Sewer Pipe 000
00to 1.5 Mtr BG.L. m o 935.51 0.00
15t030 MtrBGL m 0 935.51 000
3.0to 4.5 MtrB.G.L. m 0 965.38 0.00]
4.5106.0 Mr B.GL. m 247 1,002 72 247,671.84
60to75mir BG.L. m 140 1,062 46 148,744.40
75t090mtr BGL. m 8 1,137 14 9,097.12
0.00
500 mm Dia Sewer Pipe 0.00
00to 1.5 Mtr B.G.L. m a 1,007.17 000
15t030 MrBGL. m 0 1,031.93 000




'C Pattion (Yen)

1, 7 Portion {INR)

e Specificn Riin
Jout Price | Amgust I e Ampunt

J0t0e S MuBGI m 9 1,064.91 1 ou

451060 MuBGI m 163 1, 06.20 180,310,600

GO 7S5mir B sl m 120 1,172 238 140,667 60

751090mu 301 n 330 (10
(1313

60U mm D Sewer Py o oy

GOt tSMuEBGL m ¢ 204 -4 000

153 MuBGI m 0 23395 060

30tod MuBGH 1 J 273 54 Uy

45100 11 Gf m 29 18,307 58

H0to” mit Bl w RIAN 1021w 44150818

751 90mu BGY m oH 1,503 15 0l 777.15
(00

Providin  w i lnyiog Grinulie bedding

with car fully compacted grnded b

crusher broken stone of 100%% pnasing

through 20mun sieve, 70 0% pussing 0,00

throgh 10mm sicve nnd 10 %4 retmined

on 6mm steve and Dimenstons ure as

per_Approved Drawing 11 Foll wing

200 mm Din Sewer Pipe 0.00

00t 1 SA I BGI m 40404 70 10 28.496,239.21

[Sted0 MuBGI m Op T2 SRO, 34 53.230.815.99
0.00

250 mm Dia Sewer Pipe 0.00

00to ] 5MuHGI m a7 67277 199,812.69

1530 MBG m 1.457 677,68 987,379.76
0.00

300 mm Dia Sewer Pipe 0.00

00to 1S Mtt BGI m H 777.53 10.107.89

1.5t03¢ Mt BGI m s2 783.13 40,722,776
0.00

500 mm Dia Sewer Pipe 0.00

0.0to 1.5 Mtr B.G.L.. m ¢ 1,251.84 0.00

1.5t03.0 Mir BG.L. m 68 1.260.50 85.714.00
0.00
0,00

LAYING OF R.C.C. PIPE 0.00

Supply and carting to site RCC NP3

pipes (with s/s ends) as per IS 458 -

2003 (Amended up to date) including

all taxes (Central and Local) with

Rubber gaskets (EPDM/SBR) as per IS:

5382-1985 or (Amended up to date), 0.00

including cost of Rubber gaskets,

labour required, transportation, loading,

unloading & stacking etc (excluding

cost of laying, jointing, testing and

commissioning) The pipe shall be ISI
0.00

a) 200 mm dia RCC pipe m | 193,293.60 588.57 113,766,512.61

b) 250 mm dia RCC pipe m 9,862.00 702.86 6,931,613.21

c) 300 mm dia RCC pipe m 4,808 00 985 45 4,738,052.25

d) 350 mm dia RCC pipe m 2,010 1,343 2,700,234.80

e) 400 mm dia RCC pipe m 2,069 00 1,617.20 3,345,986.14

) 450 mm dia RCC pipe m 1,609 00 1,749.08 2,814,262.45

%) 500 mm dia RCC pipe m | 2,081.00 2,144,70 4,463,126.69

h) 600 mm dia RCC pipe m 1,638 00 2,711.14 4,440,848.70

1) 700 mm dia RCC pipe m 84 3,305.21 277,637.63

i) 750 mm dia RCC pipe m 000 3,500.00 000

k) 800 mm dia RCC pipe m 466.00 3,977 15 1,853,351.21
0.00

Lowering in trenches, aligning, laying

& jointing of RCC pipes NP3 class

(with s/s ends) as per IS: 458 - 1988

(Amended up to date) with Rubber 0.00

gaskets (EPDM/SBR) including cost of .

all jointing materials, testing,

commissioning etc, complete as per

specifications and/or as directed by

_10_




FC Portion (Yen

LC Portion (INR)

Items Specification Unit Qty Reference
Unit Price | Amount Usut Price Amount
000
200 mm dia RCC pipe 0.00
Nxéixis\-/gxoafagljiﬂfiﬁ 0.0to 1.5Mtr BGL m 49,748 0 35653 17,736,636 61
15t030 MoeBGL. m 108,015 380 40,954,369 06
30to45 MrBGL. m 29,577 403 11,921,403 14
45t060 MorBGL m 5,540 431 2,385,154 41
60to75mtr BGL m 287 469 134,748 07
75t090mir BGL. m 0 52107 000
0.00
0.00
250 mm dia RCC pipe 0.00
m.i,l,..;S\-/,S,U“R;:Jfr;f; Joow1sMrBoL m 341 371.62 126,722 42
15t030 MrB.GL m 3,818 396 1,510,360 67
30to45 MrBGL m 3,457 420 1,452,342.43
45t060 MirBGL m 2,044.0 448.73 917,206.47
60to7Smtr BGL m 511,00 488.87 249,810.58
75t090mtr BGL m 0 543 0.00
0.00
000
000
300 mm dia RCC pipe 000
[FZ0USORUF = loow1sMuBGL m | 310 46118 14,296 58
151030 MrBGL m 433 491 212,571.01
30t045 MrBGL m 2,011 521 1,048,462.98
451060 Mir BGL. m 1,843 557 1,026,320.35
6010 7.5 mtr B.G.L. m 490 607 297,274.32
75t09.0mtr B.GL m 0 674 0.00
0.00
0.00
350 mm dia RCC pipe 0.00
13\12123”; %Oai;if' ;031‘4_15 00to 1.5 MurBGL m 0 517 0.00
15t030 MirBGL m 616 551 339,157 71
30t045 MrBGL m 346 585 202,312.15
45t060 MrBGL m 864 625 539,605.28.
60tc75mtr BGL m 202 680 137,441.39
75t090mtr BGL m 0 756 0.00
0.00
0.00
400 mm dia RCC pipe 0.00
iﬁgi:%’;—g:i Jzaé>14.15 00t015MuBGL m 0 562 0.00
15t030 MirBGL m 436 599 261,054 70
30tc45 MrBGL m 432 636 274,656.85
451060 MirBGL m 836 679 567,796.59
60to7 5mtr BGL m 501 740 370,704.57
75t09.0mtr BGL m 132 822 108,510.59
0.00
0.00
450 mm dia RCC pipe 0.00
iﬁgirs‘(\)/i—:iil I;JO14-15 0.0to 1.5 Mir B.G.L. m 0 667 0.00
1.5t03.0 Mtr B.GL. m 148 710 105,125.72
3.0t0 4.5 Mtr B.GL. m 466 754 351,526.51
45060 MeBGL m 745 806 603,450 67
60to75mtr B.GL. m 140 878 122,891 12
75t09.0mtr BGL m 136 975 132,629 25
000
000
500 mm dia RCC pipe 000
iﬁnnr; Varanaes on14.15|0 © LSMrBGL m 0 744 0.00
15030 MuBGL m 166 792 131,496 51




b Portion (Yen

L. Parton (INR)

Dia

kems Speaification Quy Reference
tntPrivef \mu Umit Prigo Amount
30045 Mu Bl ot 826 By 694,882 06
451060 MuBGl 659 899 592,151 78
60lo75mu_1BQa1 12 979 117,471 52
73000mir [ A0 1,088 g H18 27
O G
{0
GO0 mum dhin RCC pipe 0
ZU5=SUR_UP M

:\r;, oo Varanac ~n‘m_m uvtol SMuBGL 9 » i
15t 30 M BGL, 0 ]
3045 MiBGIL 583 41
451060 My BG L. m 684 L4 o 408 91
60t 7 5me BGL. m 322 1 tos 56 13847
7350090 m RGL m 241 1o Tan 1317

000
G 600
700 numy din RCC pape 0 000
3206 - SOR U.P. Jal <
! ) A ( ' g

Nigam Varanasi 2014-15 GOtol SAfE B G n ‘ tA 0.00
151030 M BG1 n o 9RO 000
3.0to4 S MuBGI 1 11 1 1150 119.706.11
45t060 MuBGI m 1 [N 0.00
6.0to T vmtt BGI n 0 1.0 0.00
T5t90mtt BGI m O 1487 0,004

0.00
800 mm dia RCC pipe 0.00

3207- SOR_U.P. Jal < .

Nigam Varanas: 2014-15 00ta 15MuBGI n 0 1,338 0.00
1.5t0 3.0 Mt B.GI m 0 1425 0.00
30tad s Mt BGIL m 02 1.513 03.811.90
45060 MuBGI m 20 1Lolo 517.169.35
60to7.5mtr Bl m L2 1.761 147.899.19
75t090mlr BG.L m « 1,950 0.00

0.00
MANHOLES IN BRICK MASONARY
Construction of Brick Circular Manhole
in first Class Brick of following Sizes
in cemnt mortar §:4. C.C. top slab with
1:1.5:3, Bed concrete 1 1.5:3, PCC
1:3:6,inside and outside plasteitng 12
mm thick with cement mortar 1:3
finished with floating coat of neat 0.00
cement and making channels in Cement :
conerete with 1 1 5:3. finished with
Floating coat of neat cement complete
with including Plastic Encapsulated
M.S. foot Rest staggered at 0 375 mtr
interval, including excavation,
reinforcement and Fomwork, SFRC
200 mm dia Sewer Pipe 0.00
0. 5 ht witl hy
ot 1.5 mir bt with 900 mm Manhole No | 2220 15,752 34,973,171.31
5t03.0 ht with 900 Manhal
ll)iat" mir bt i mm Manhole No | 4,598 500 34,397 158,174,257 07
3 0 to 4.5 mtr ht with 9500 Manhol
D mrm Menhole No | 1265 64,027 80,081,235 20
"5%0 6.0 i Rt with YUU mun Manhol
7> O DU MITRTWATR S0 mim Menhole No | 238 116,838 27,807,476.95
5.UTo 7.5 mitr it with 900 MaAh
Lo M mm Hanhole No 14 150,620 2,048,432.71
; R 900 % ETT
]{)i‘to J.U mir ht with Y0U i Manhole No 0 274701 0.00
0.00
000
250 mm dia Sewer Pipe 000
0.0 to 1.5 mtr ht with 900 hol
0to 1.5 mir ht with 900 mm Manhole No 15 15,905 238,568,089
Dia
1.5 to 3 0 mtr ht with 900 Manhol
o 03 L mir Rt W fm Mamhole No 156 34,446 5,373,597 03
ia
3.0 to 4 5 mtr ht wath 900 Manhol
7 S mm Hamhete No 155 63,857 9,897,795 13
ia
4 5 to 6,0 mtr ht with 900 Manhol
AR mm Mamhole No 92 116,527 10,720,480 42
6, ht with 900 Manh
0to 75 mir ht wi mm Manhole No 20 149,852 2,597,049.03

_‘] 2_




FC Portion (Yen)

L.C Portion (INR}

Dia

Items Specification Unit Qty Reference
Unit Price | Amount Unit Price Amount
7.§ to 9.0 mtr ht with 900 mm Manhole No 0 273,314 000
Dia
000
000
300 mm dia Sewer Pipe 000
OF}tolSmuhtwnhQOOmmManhule No 2 16,035 32,070 19
Dia
1 §to 3.0 mtr ht with 900 mm Manhole No 20 34464 689,283.15
Dia
;‘)loato 4 5 mir ht with 500 mm Manhole No 83 63,647 5,282,675 08
4Di5at060mtrhtw1th900mmManhole No 81.000 116,191 041,443 37
gf)ato75mtr ht with 500 mm Manhole No 24 149,057 3577,369 82
7.5 to 9 0 mtr ht with 900 mm Manhole No o 271906 0.00
Dia
000
000
350 mm dia Sewer Pipe 0.00
0.9 to 1.5 mir ht with 900 mm Manhole No 0 16,000 0.00
Dia
IDXSBto 3 0 mtr ht with 900 mm Manhole No 25 34344 858,607 22
ii).ioato 4.5 mtr ht with 900 mm Manhole No 17 63,242 1,075,108.32
giSato 6.0 mtr ht with 900 mm Manhole No 38 115,847 4,402,180 84
69to75mtrhtw1th 900 mm Manhole No 1 148,253 1,630,780 99
Dia
75 to 9.0 mtr ht with 900 mm Manhole No 0 270,496 0.00
Dia
0.00
0.00
400 mm dia Sewer Pipe 0.00
0.9 to 1.5 mtr ht with 900 mm Manhole No o 16,106 000
Dia
1 5 to 3.0 mtr ht with 900 mm Manhole No 18 34357 618,431 87
Dia
]33:3;0 4.5 mtr ht with 900 mm Manhole No 23 62,967 1,448,246 13
4.‘5 to 6 0 mtr ht with 900 mm Manhole No 40 115,478 461911778
Dia
gi()am?Smtr ht with 900 mm Manhole No 25 147,421 3,685,519 59
]7)i56to 9 0 mtr ht with 900 mm Manhole No 5000 269,065 1,345,327 07
000
000
450 mm dia Sewer Pipe 000
0.9 to 1.5 mir ht with 900 mm Manhole No 0 16,048 0.00
Dia
1 5 to 3 0 mir ht with 500 mm Manhole No 5 34232 205,394 34
Dia
39to45mhhtu1th900mmMmhole No 2 62,668 1,253.365.60
Dia
4.§t060mnhtmth900nunManhule No 36 115,102 4,143,655 17
Dia
6.9 to 7 5 mtr ht with 900 mm Manhole No 6 146,580 §79,479.20
Dia
7 5 to 9 0 mtr ht wath 900 mm Manhole No 8 267,634 2,141,069.13

0.00

._‘I 3__




1" Poron (Yen)

. Portion (INR)

Lens Speesiienan Uni Qty i Refere ce
Unit 'rico | Amgunt Unit Prive Amout
.00
300 mm din Sewer Pipe .00
1 1 . PR
vyt mtt ht wath min Manhole No 0 16,196 206
D
Sto i
tSto P Omir ht with 900 1 Manhole No 4 44,203 o430 00
Din
101043 L
0104 3 mitr ht with 900 inm Manhole No 3. 62338 S 119487 64
Din
48 3 with 0 |
15 1o 6 0 mtr bt wath 900 mm Manhole N 2% LB LG 8
Dz
60107 S mirhtwath 905 mm M o e . 14~ 0§54 110
Dy E
T o aomn bt wath 9to e Manhole N 13 Tt 10K 4428 703 91
Dia
0o
0 1)
600 mut dha Sever Pipe 000
().f) to |~ mtr htwith ) 0 mi Manhole No o Lo 130 0.00
Dia
1 5 to 3 0 mte ht with 900 mm Manbole N 0 14 001 000
Dia
3 ith 9 4
3 910 4 5 mt ht with 900 mm Manhole No 2 61590 1.354.971.72
Dia
(.
4 5 to o 0 mtt ht with ©00 mm Manhole No 2 114.062 3.307.789.09
Dia
5 vith 90( : g
6.0 to 7.5 mits ht with 900 nun Manhole No 14 144148 2.018.068.75
Dia
( eith 90t 42 o
7 5to 9 0 mtr ht with 900 mm Manhole No n 263,489 2.634.887.08
Dia
0.00
0.00,
700 mm dia Sewer Pipe 0.00
0.0 to 1.5 mitr ht with 1200 mm
Manhote Dia No 15,345 0.00
1.5 to 3 0 mir ht with 1200 mm
Manhole Dia No 40,541 000
3 0 to 4 5 mtr ht with 1200 mm
3 232
Manhole Dia Neo 72,843 291,37232
4.5 to 6.0 mtr ht with 1200 mm
Manhole Dia No 133,285 0.00
6 0 to 7 5 mtr ht with 900 mm Manhole No 170,295 0.00
Dia
75 to 9 0 mtr ht with 900 mm Manhole No 307,000 000
Dia
0.00,
0.00
750 mm dia Sewer Pipe 0.00
0.0 to 1 5 mtr ht with 1200 mm
Manhole Dia No 19,388 0.00
1.5 to 3.0 mir ht with 1200 mm
40,483 0.00
Manhole Dia No 483 0
3 0to 4 5 mtr ht with 1200 mm No 72,350 0.00

Manhole Dia

.._14~




ltems

Specification

Unut

Qty

FC Portion (Yen)

LC Portion (INR)

Unit Price | Amount

Unst Price

Amount

Reference

4.5 to 6 0 mir ht with 1200 mm
Manhole Dia

No

132,793

0.00

6.0to 7 5 mtr ht with 500 mm Manhole
Dia

168,569

0.00

7 5 to 9.0 mtr ht with 900 mm Manhole
Dia

303,915

0.00

0.00

0.00

800 mm dia Sewer Pipe

000

00to 15 mtr ht with 1200 mm
Manhole Dia

No

19,422

0.00

1 5to 3 0 mir ht with 1200 mm
Manhole Dia

No

40,445

0.00

3 0to 4 5 mtr ht with 1200 mm
Manhole Dia

No

71,823

287,292.37

45 to 6 0 mtr ht with 1200 mm
Manhole Dia

No

132,285

1,984,268.04

6 0to 7 5 mtr ht with 900 mm Manhole
Dia

No

168,270

673,078 48

7.5 to 9 0 mir ht with 900 mm Manhole
Dia

No

303,814

000

0.00

Providing uPVC drop connection for 60
cm drop from invert level of
lateral/branch sewer line to maximum
water line of main sewer in manhole
including inspection and cleaning eye
‘with chain and lid, drop pipe and bends,
tees, encased all around with cement
conerete 1:2:4 with all centering and
shuttering required, cutting holes in
wall and making good with brickwork
in cement mortar 1:4, plastered with
cement mortar 1.3 on inside of the
manhole wall, stiff cement mortar 1:1
joints between uPVC (8/8) and RCC

pipe (S/S), making required channels

100

720,800 00

000

000

Additional cost for Manhole Cover for
Providing of SFRC Extra HD 35 on
Major roads instead of SFRC HD 20

No

2,622

218

572,644.80

0.00

HOUSE CONNECTING CHAMBER

0.00

Construction of road side inspection
chamber for multiple property
connections including excavation with
clear opening of 600x400mm and upto
the depth of 900mm in all types of soil
‘with 230 mm thick brick masonry (first
class brick) in CM (1:4), 100 mm thick
PCC of M15 in foundation. 12mm thick
inside and outside plastering with CM
(1 3), finished with PCC M15 flooring
of 75mm thick as per drawings,
including covenng of chamber by
supplying and fixing SFRC frame and
cover as per IS 12592 (Part I and IT)
including fixing 2 Nos. 110 OD uPVC
pipe pieces and plugging the same and
providing, laying one no. 150mm RCC
NP2 pipe from road side chamber to
manhole of required iength including
granular bedding and cost of materals,
{abour required, cost of specials, etc.,
complete as per drawing and directed
bv Emplover's Representative.

unit

4,902

68,760

337,036,833.78

0.00

BARRICADING

0.00

16.81 - DSR_2014

Pr Vldlng and erecfmg 700 metie Iﬁ@l
4

temnararv b at cite as per

5,000

1,467

7,335,000.00

0.00!
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ltems

bpecitien

iy

Yortion Yen)

LG Pormon

INR)

Uit Piice

Amount

Unn P'iee

Aot

Similar project exp

Supply of all maternl, labowr and 1&P
10 provide the barricnding nlong trench
duting exenvation and lnying of pipe
with cucalyptus bathes of 100mm dia in
ho 1zontal section 1n two rows nnd

‘e tien) podt of 125 ma din wt 2 m C/C
ns ¢ ed with Narrynl rope including

p ov g on of encution bonrgd (0% of

DESILTING OF SEWER FIHPE

Schedule of rates from
Institute of Trenchless
Technology 2014 17

Desilting the oxisting old sower lines
through jetting nnd suction muchines
eluding elenning, bursieading nnd
teconstruction of mnnhales fot acction
solution by plugging and flow
stoppuge, setting up the aver-pumping
atsung s, traffic 8 L
jetting and dislodging of ncm3ulated mlt
from the pipehines, removal of st
through suction hose, disposnl of
semoved silt from upte o distance of L
km necesanry tempory repiss of
sewets fo stop locational cotlap

ingress of ground watet i desilied
scetton of the pipetines ll complete as
per the mstrucuons of the Em dover's

REPAIRS'REHABILITATION OF E

XISTING MANHOLE

JURT]

1ty

ol

m' e

Refurbishment of existing bock
masonty manhole 1 cement mortar 144,
inside plastenmg 12mm thick with
cement mottar 13 fimshed with
floating coat ul neat cement und miking
channels m cement conerete with 3 24
finished with floating coat of neat
cement complete with including €1
steps (PV'C encapsulated) staggered at
0.3 m interval ncluding C1 fiame and

Nos 88

S 6T

4oL 051 36

0,00

000

15.201

1.335,063.08

0.00

DISMANTELING OF EXISTING S

WERS

0.00

Excavation by manually or
mechanically up to following depths
below G.1L.. for taking out of old sewer
Line, 1n ordinary soil (earth. sand, loam
& clay) including refilling of trenches
in 15cm layer watering and ramming
the same including supply of required
earth to achieve the existing road level
excluding of dismentling of old existing
sewer line including supply all material,
labour and T4&:P etc to complete the

0.00

3001 - SOR_U.P. Jal
Nigam Varanasi 2014-15

a)0.0to 1.5 mir BG.L

m3

185

000

3002 - SOR_UP Jal
Nigam Varanas; 2014-15

2)15t030mrB.GL

m3 4.056

940,906 01

3003 - SOR_UP Jal
Nigam Varanasi_2014-15

b)30to45 mrBGL

1,799

291

524,118 23

Dismantling of old existing sewer
including taking out the same from the
trench removal and stacking properly
at site, as per direction of Engineer-in-
charge of following sizes

3117 i- SOR_U.P Jal
Nigam Varanasi 2015-16

250 mm dia

245

000

31181- SOR_U.P Jal
(Nigam Varanasi 2015-16

300 mm dia

294

233,465 33

3119.1- SOR_U.P. Jal
Nigam Varanasi 2015-16

400 mm dia

445

000

31221- SOR_U.P. Jal
Nigam Varanasi_2015-16

600 mm dia

501

332,360.80

0.00

3128- SOR_U.P. Jal
Nigam Varanasi 2014-15

1200 mm dia

0.00

Supply of all labour, equipment and
T&P for diversion of flow dunng
dismentlling work and transportation of
dismentlled old sewer pipe upto the
required site as directed by the
Engineer-in -charge

200,000 00

0.00

TRANSFER OF EXISTING HOUSE CONNECTIONS TO SEWERS

000

_1 6_




Items

Specification

Umt

Qty

FC Portion ( Yen)

LC Portion (INR})

Unit Price | Amount

Unit Price

Amount

Reference

Transfer of existing house connecttion
to sewers by laying of new connecting
sewer of 160 mm OD HDPE pipe in
suitable gradient upto the MH / House
connecting chamber and repair of
existing chamber / sewer hine as
required ncluding supply of all
materials, [abour and T&P required for

38,288

14,000

536,032,000 00

0.00

MISCELLANEQUS

0.00

UPJN SOR 1005

Filling of sand for 1m for depth across
the main roads where greater than Sm

24,198

917

22,189,566.00

Provision for shifting & reinstatement
of utilities e.g. electric & telephone
cable/ poles, water lines drains etc
during excavation & laying of sewers.

Ls

5,000,000

5,000,000.00

000

Simular Project Exp

Provision for Land and supervision
charges to railways for laying sewer
crossing railway track

Ls

3,142,000

3,142,000.00

2,747,775,976




PINR(Ine 2 Ropee =

[N Bl
Varanasi Disteict 1-ather works
1™ ortian (Yen) L, Pt n( NR)
ltems Speciticatton 1] Qty leeecnce
Ynit Prsce | Amonunt Unit Prce Amount
[Dicer Cost]
Other works
Cost of sewer clenning equipments, Muahing Y on po i 4,055 000 00
Hiving of Godown aud Site Qifice pe I 1,020,000 00
Communication & Public Onteeach pe i 3,500,000,00
Environmental nnd Manngement Plan (1M1 pc | 1,000, 300 01y
Governance and Acconntibnhiny Acton Plan (CAAP ) 1 ! 2,000 000 00,
Sub-Total 11,575,000

_1 8_



2. District 11
(Varanasi)
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NR{Iudn Rupeed JPY

1es JPY
Summary - Varannst District 2
o F ' Portio Ye C otion (INR .
lten s we eto U y Unt A o - Amount Reference

Varana 1 District 2

Cost o sewer ¢ caning cquipments,
Flushin* Van

Hiring of Godown and Site Ofhice
Communication & Public Qutreach
Environmental and Mana ement Plan
Governance an - Accountt 1ty Action
Plan (GAAP)

Total

_20_



1 INR(India Rupee)=| 157 JPY
1 USs=| JPY
Varanasi District 2
| FC Portion (Yen) LC Portion (INR)
Ttems :Spcmﬁcalion Unit Qty ;J = _é_" v = Reference
1 it Price | Amount Unit Price Amount
{Direct Cost]
<Civi)/Building work>
1.1 DISMANTLING AND REINSTATEMENT OF EXISTIN{ pc 1 298,055,326.70
1.2 EARTH WORK (SEWER) pc 1 633,156,303.07
1.3 TRENCHLESS pe 1 314,635,020.39
1.4 TIMBERING WORK pc 1 338,319,172.22
1.5 BEDDING WORK pc 1 164,409,730
1.6 LAYING OF R.C.C. PIPE pc 1 307,527,173
2.MANHOLES IN BRICK MASONARY pc 1 459,333,727
3. HOUSE CONNECTING CHAMBER pe 1 1,176,315,708
4. BARRICADING pc 1 6,454,800
5. DESILTING OF SEWER PIPE pc 1 1,438,875
6. REPAIRS/REHABILITATION OF EXISTING MANHOLY pc 1 364,815
7. DISMANTELING OF EXISTING SEWERS pc 1 12,764,935
|8. TRANSFER OF EXISTING HOUSE CONI;EC}IONS TO, pc 1 399,176,360
9. MISCELLANEOUS pc 1 49,136,485

Sub-Total

4,161,128,431

_2‘]__




G Portion (Yer 1 C Portion (INR)

) Speertication i ) Reference
17 Mica | Amo Unit Price Amounl

<Civil/Building work>

1. Sewer wark [ I l
11 DISMANTLING AND REINSTATEMENT OF EXISTING ROADS
DISMANTLING WORK

Distunniling munually / by mcchunieal
mesng including stuneking of servicenble
muterinl and digposal of unserviceablo
mitetinl within 50 metres lead as per

direction of Pngincer in Chuge
15.43.2-DSR 2014 i) Bium o Rosd K 159,68 8,767 254 60

1266 - SOR 1P Jal
Nigam Varanast 2015-16

b) Cement Concrete Road 13 (] 1,018 78 4.1 421067

Taking out existing CC intedocking
paver blocks fiom footputh/ centrnl
verge, including removal of rabbish
cte  ditposal of unservicenble mutennl
to the dumpmog ground, for winch
pavment shall be made sepnrately and
stacking of servicenble moterial wathin
S0 metie lend ns per direction of

16.83 - DSR 2014 [ERR TG 4830 1t 198 221 76

REINSTATEMENT WORK

Reinstatement of Pxsting Buumen

Road - Owned by Nogur Nigam W BRI R 131 603.770 97

UPPWD 2013

Providmg all Mutenls, Tabowrs T'& P
ete & consteuct 100mm thack (1 240
Cement Concrete Road for m' 13 URE 04 31.168.083 10
Retnstaternent of pateh & trench onts i
cement conerel Roads

Providing and ks g o0 mm {hick
factory made coment concrete
interlocking paver block of M -30 prade
made by block making machine with
1323 - SOR_UP Jal |strong vibratars compaction of
Nigam Varanasi_2015-16|approved size, design & shape, laid in
required colour and pattern over and
eluding 50 mm thick compacted bed
of coarse sand filling the joints with
fine sand ete_all complete as per the

m | 0707138 602.20 40.394.590 66

Laying old cement cocrete interJocking
paver blocks of any design/shape lad in
required line, level, cunvature, colour
and pattern over and including 50 mm
thick compacted bed of coarse sand, mo | 299,801.27 195.70 58,690,677 85
filling the joints with fine sand etc, all
complete as per the direction of
Engineer-in-charge (Old CC paver
blocks shail be supplied by the

16.68 - DSR 2014

Total 298,055,326 70

16 84 - DSR_2014

1.2 EARTH WORK (SEWER)

Excavation by manually or
mechanically up to following depths
below G.L. for laying sewer line, in
ordinary soil (earth, sand, loam & clay}
including cutting of joints pits ramming
dressing, leveling by manually or
mechanically, refilling of trenches in
15¢m layer watering and ramming the
same including removal of surplus earth
or other dismantled material up to a
distance of 50m from the centre of
trenches. (Excavation for Manhole is

3001 - SOR_U P Jal

Nigam Varanas 2015-1600 1 IS ™ BGL m® | 331,409 184.79 61,241,138 53
Nizzfnz‘}ignkaf;ofs"fl g[1st30mrBGL m® | 231,186 07 231.98 53,630,544 94
Nizgff\—rign}:?;ogla 30t04.5 mrB.GL m® | 103,572 06 291.27 30,167,433 98
le::’n“\',:é’n};?;lj;_ll gl45t060mrBGL m' | 53,949.15 340.09 18,347,567 29
Ni;gg‘s\}ii’n%?; ]J;’_ll (|60 75 mr BGL m | 30,842.65 443 48 13,678,100 26
Ni;‘;?{,ifﬂ‘:f;f;‘_ll (|75 ©2.0m BGL m' | 9,874.06 583 07 5,757,268 49

30061-SOR_ UP Jal 15 105 mrpGL o | 1,859.42 1,431,104 72

Nigam Varanasi 2015-16

_22_



Items

Spearfication

Unit

Qny

FC Portion (Yen)

LC Portion (INR})

Unit Price

Amount

Unit Price

Amount

Reference

Disposal of excavated excess earth
away from the site including
conveyance of material up to an
average lead for Skm &above away
from the site and corresponding
required lift, loading, unloading etc
complete as directed by the engineer-in-
charge ( The quantity is net quantity

By Mechanical
Transport including
loading , unloading and
stacking (Lead upto 5
Km away from the site)

34,210.69

366.10

12,524,533.51

Filling available excavated earth
(excluding rock) in trenches, plinth,
sides of foundations etc. 1n layers not
exceeding 20 ¢m 1n depth,
consolidating each deposited layer by
ramming and watenng, lead up to 50 m

1003 - SOR_U.P. Jal
Nigam Varanasi_2014-15

00to1.5mrB.GL

62,505.00

4239

2 649 586 97

1003 &1006-SOR_U.P.
Jal Nigam

15t030mtrBGL

102,240.00

224707

229,740,436.80

1003 &1006-SOR_U.P.
Jal Nigam

30to45 mtrBGL

53,477 00

121,181,021.08

1003 &1006-SOR_U.P.
Jal Nigam

45t060mrBGL

11,603.50

26,514,113 54

1003 &1006 -SOR -
UP Jal Nigam
Varanast 2014-15 and

60t09.0mtrBGL

6,129 50

16,946,694.49

Disposal of Road Cutting Rubbish /
Malba / similar unserviceable,
dismantled or waste material by
mechanical means , mcluding loading
Jtransportation , unioading to approved
municipal dumping ground or as
approved by Engineer - in charge, for
Skm initial lead, for all leads including

39,183.00

11,474,742 87

Carting of excavated earth to identified
place and recarting the same where
sufficient width of road is not available
for stacking of excavated earth average
lead 500 mtr

75,095 93

158.00

11,865,157.17

Bailing out or pumping out water /
liquid mud during trench execavation
This includes providing necessary fuel,
labour T&P etc. required for proper
running of well point equipment of
required capacity for lowering the water
table during excavation and laying of

26,818 52

598.35

16,046,858 45

Total

633,196,303.07

1.3 TRENCBLESS

Supply of precast RCC NP4 jacking
pipes manufactured by centrifugal
spinning or vertical casting comply to
BSEN 5911, pt 120 or EN 1516 2002
and also meet the basic concrete testing
requirements specified in IS 458, IS
3597 of 1966 and IS 7596 1998
Including supply of suitable couphings
(normally Built in Type collar) made of
weldable structural stainless steel
conforming to BS 4360 Grade 43, or
relevant Code including supply of
suttable rubber rings confirming to EN
681-1 as prescribed in BSEN 1916 or

Pipe materiai

PRR NC4

200 mm dia. pipe

332.00

4,005,545.45

300 mm dia pipe

269.00

13,406.75

3,606,427.05

350 mm dia pipe

145 00

14,077 13

2,041,184.08

400 mm dia pipe

499 00

14,747 47

7,358,988.13

450 mm dia pipe

31100

15,417 81

4,794,935.16

500 mm dia pipe

540 00

16,088.15

8,687,601.22

600 mm dia pipe

368 00

18,099.17

6,660,494 27

700 mm dia pipe

9000

20,110 19

1,808,916 92

800 mm dia pipe

43500

10,733,550 00

900 mm dia pipe

3(8(3(8|8(|8 |23 |2(B|8

918 00

26,813.58

24,614,870 11

_23_




ltems

Specilication

I Portion (Yeo)

I Postian (INR)

L nit Price

Amount

Uit Prige

Amount

Reference

Schedule oyt 1es fiom
Tnstitute of tt whless
Tehnology 0T H 282

Installntion of product pipe by

‘Trenchicas Technol fud

mauking of entry nnd ext pits nll reinted
crvil works like excavation
shaning/shuttenng cte and Ground to
protect any axixting utilitics ot the pipe
instalintion loention and restorntion of

upto 300 mm dun

306 ta 450 mm din

450 to 600 mm din.

60 10 900 mm din

1,447

NIRND

5 a0 O
400 O

74,500

SUGls N on

EMUE SRR

0T ROL SO0 00

Lot

1.4 TIMBERING WORK

3041 - SOR U.P Jal

Providing und fixing open tmbening
trenches up to Jum deep congighing of
40mm thick approved country swouad
plank for poting boord, $25x73mm

31635020 39

. Jndian Sub wood wallees and HH0mm 1<t itomi BGd o’ 30§ 255 BRO S50 14
Nigam Varanas1 2015-16 N
diameter Sul wood balhes for shuticning
at 1 Som e melading removal ufler
laying of sowers (Mensurcoent to be
taken of the fhee e imberedy
Providing ami fiang Llose nmbening in
trenches for the tollow g depths helow
G.L. conststing of 40man thick
B approved conntty wooed plank for
..3032 SOR UP Jal poling bowd 1257 5mm fndian Sal P0tod St B m | R0 6 00 20912228
Nigam Varanasi_2015-16 .
wood walers and Tonmm drameter Sal
wood ballies Tor shuttening at 1 S0me ¢
including remaval aflet laving of
sewers (Measurement to be tuken of the
3033-SOR_U.P. Jal $5t60mi BGI w1 2006704 811 40 16,771,994 67
Nigam Varanasi 2015-16
. 3034-SOR“I,J‘P' ol 60t 75mlt BGIT w’ 1221882 93501 11,424,442 99
INigam Varanasi 2015-16 . . o o
3034-SOR_U.P. Jal -
= 7.5t 0.0 Bl 3 271237 3 2.536,092.07
Nigam Varanasi 2015-16 to mir BG m 71 93501 36,
3034-SOR_U.P. Jal : <
- a9 0s G. ‘ 457 ; 27,800 83
Nigam Varanasi_2015-16 to 105 mir Bl » 7 7.
Extra for planking and strutting 1n open
3047 - SOR_U.P, Jal [timbering if required to be left 2
. . L 0.010 3.0 RER N 2.991.83 9 ,692,515.64
Nigam Varanasi_2015-16]permanently inposition (Face area of toddmt B.GI m ! L8 89999 11,69
the timber permanently left to be
Extra for planking and strutting in close
3039 - SOR_U.P. Jal timbering if required to be left b) 3.0 to 6.0 mtr N
- . L. - 79 93 43 .98
Nigam Varanasi_2015-16{ permanently inposition (Face area of [B.G.L. m 187993 339,586
the timber permanently lefi to be
- J N
.3040 SOR—F P Jal a)60t0%0mtr BGL| m" 2,114 32 947 060.62
[Nigam Varanasi_2015-16
Total 338,319,172.22
1.5 BEDDING WORK
PCC Bedding
200mm|0.0 to 1.5 Mtr BG L m 15 472.76 7,233.23
1.5t03.0 MtrB.GL m 19,704 484 47 9,545,924 .21
301045 MrBGL m 23,264 500.08 11,633,686.09
4510 6.0 Mtr BGL. m 2,430 519.59 1,262,681.64
6.0tc75mir B.GL m 29 550.81 15,918 41
250mm|1 5t0 3.0 MirBGL m 3,051 563.02 1,717,774.02
30t0c45 MirBGL m 4,047 581.29 2,352,480.63
451060 MrBGL m 1,347 604 12 813,749.64
300mm|00to 1 5MtrBG.L m 150 628 77 94,315.50
151030 MirBGL m 1,370 644 54 883,019.80
30to45 MrBGL m 2,952 665.56 1,964,733.12
350mm{l 51030 MrBGL m 566 729.03 412,630.98
3.0t045 MrBGL m 450 752.91 368,925.90
451060 MrBGL m 43 782.76 33,658.68
400mm|1.5t03.0 Mir BGL m 254 816.50 207,391,00
30t045 MrBGL m 1,493 843 33 1,259,091.69
450mm|] S5t030 MtrBGL m 67 906 94 60,764 98
30t045 MrBGL m 699 936 81 654,830 19
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FC Portion {Yen)

LC Portion (INR)

Items Spenification Umit Qty Reference
Umt Price | Amount Unit Price Amount
451060 MirBGL m 179 974 15 174,372 85
75t090mtr BGL. m 148 1,108 57 164 068 36
90tc105mtr BGL m 50 59,162.50
500mm|1.5t0 3.0 MtrBGL m 87 1,000.35 87,030.45
30tc45 MrBGL m 17 1,033.37 120,904.29
45t060 MirBGL m 113 1,074.63 121,433 19
75t090mtr BGL m 243 1,223.19 297,235 17
90tc 105mr BGL. m 326 425,664 72
600mm|4 5tc 60 Mtr B.GL m 276 1,285 16 354,704 16
900mm|6.0to 7.5mtr BGL m 171 2,116.51 361,523.21
RCC Bedding
250mm|4 5t 60 MrBGL m 105 621.59 65,266.95
300mm|30tc45 MirBGL m 178 685 67 122,049 26
45t060 MEBGL m 1,051 71195 748,259.45
60to75mtr B.GL. m 288 754 00 217,152.00
350mm|3.0t0 4.5 Mtr B G.L. m 753 77575 584,139.75
45t06.0 MrBGL m 1,193 805 55 961,068.87
400mm|(3.0to 45 MrBGL m 170 868 98 147,726 60
45t060 MrBGL m 1,811 902 52 1,634,463 72
60to75mir BGL m 161 956 17 153,943 37
450mm(4.5t0 6.0 Mtr B.GL. m 1,011 1,002.72 1,013,749 92
60to7.5mir B.GL. m 273 1,062.46 290,051 58
500mm|4.5 to 6,0 Mtr B.G.L. m 1,100 1,106.20 1,216,820 00
60t07.5mtr B.GL. m 502 1,172.23 588,459.46
600mm(6.0to 7.5 mtr B.G.L. m 776 1,402.19 1,088,099 44
75t090mtr BG.L. m 314 1,501 15 471,361 10
700mm]|6.0 to 7.5 mtr B.G.L. m 1,723 1,646 04 2,836,126.92
7.5t09.0mtr B.G.L. m 201 1,762 39 354,240.39
800mm|6.0 to 7.5 mir B.G.L. m 413 1,903 79 786,265.27
7.5109.0 mtr B.G.L. m 157 2,038 50 320,044.50
900mm{6.0to 7 5 mtr B.G.L. m 345 2,175 44 750,526 80
7.5t09.0mtr B.G.L. m 728 2,329 47 1,655,854 16
Granular Bedding
200mm{0.0to L5 MtrBGL m 68,584 576 10 39,511,213 60
15103.0 Mt BGL m | 122,664 580.34 71,187,028.88
250mm|(0.0to 1.5 MtrBGL m 445 672.77 299,382.65
1.5t03.0 MrBGL m 2,067 677.68 1,400,764 56
300mm(00to L5Mtr BGL m 29 777.53 22,548.37
500mm|15t030 MrBGL m 387 1,260.50 487,813.50
Total, 164,409,729.68
1.6 LAYING OF R.C.C. PIPE
Pipe Material
200 mm dia RCC pipe m | 236690 588 57 139,308,352 35
250 mm dia RCC pipe m 11,062 702 86 7,775,046.17
300 mm dia RCC pipe m 6,018 985 45 5,930,448 93
350 mm dia RCC pipe m 3,788 1,343.40 5,088,800.72,
400 mm dia RCC pipe m 4,132 1,617 20 6,682,269.08
450 mm dia RCC pipe m 2,427 1,745.08 4,245,006.19
500 mm dia RCC pipe m 2,875 2,144.70 6,166,020.78
600 mm dia RCC pipe m 1,366 2,711.14 3,703,418 39
700 mm dia RCC pipe m 1,924 3,305.21 6,359,223 85
800 mm dia RCC pipe m 570 3,977 15 2,266,974 66
900 mm dia RCC pipe m 1,244 4,873 90 6,063,136 53
Pipe 1nstallation
Nnéiris;/:r(zfa_s?;’ofiw 200mm|00to I SMrBGL m 68,671 356 53 24,483,146.84
151030 MrBGL m | 142,297 379.53 54,005,361 64
30t045 MrBGL m | 23264 403.06 9,376,580 82,
451060 MrBGL m 2,430 43051 1,046,203 82
60tc75mr BGL m 29 469.02 13,554.54
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VG Portion {Yen) LC Portion (INR)
Hemn Speaiflontiun Unt Qiy
Unit Prico | Amount Uit Price Amount
an]x::\;(,).t{.-:lﬂlmjtlle 250mm[0.0to 1.3 Mu B G L. m 45 BRI 168,370 96
151030 MrBGIL, m 5,118 395 59 2,024,627 01
JOwdS Me BOL. m 4,047 42042 1,700,211 11
4 S1060 MurBGL. m 1,452 448 73 651.557.63
ngfn(:(islf):lif ll‘njlz-lt'-ls J00mm{0 O to 1 3 Mu BG L m 179 a6t s R2A5122
15130 MrBGL. m 1,37¢ 400 0% 672,508 77
J0tod S MeBGL m 3,130 52116 1,631,869 29
451060 MrBGI m 1,051 556 87 88,275 47
6,0t 75mie BRGL m 288 GOG.6% 174.724.50
NiZii‘\;ig’i;}";;lﬁ’_ll . Somm{15 1000 MeBGL | m | 566 1162807
J.00 LS Mir BGL m 1,43 584,72 726,803 49
451060 MuB.GL, m 1236 624,54 771935 33
6O0t75mu BGL m 694 GRO G0 472.199.62
Tiw90m HGT m 49 7558492 37.039.93
&;ag;gzvi(r)a]:a:ljg(l?ili A00mm(l S0 30 Mir B G m 254 AU8 T4 152,082.33
A0ted4 5 My BGL m 1,663 638 87 1,057 455,69
d5ta60 MueBGL m 1.K11 67918 1,229,999 55
GO0t 7 Smn BGI m 161 71003 119,128 61
Tl 0 BGI m 243 R2Z 0% 199,758 13
Ni;:;:av?::;g‘];bﬂ- s Fomn(1 4010 MUBGT | m o 710,11 47,590 70
Ptod S M BGI m 604 754,35 527.289 77
4560 MuBGI m 1100 R05.73 958,810 94
e 75mr BGL m 273 877,79 236,637 68
78tvitmtt BGI m 148 97522 144,331 84
Wito 10Smtt BGILL m S 1.067.03 53.381.60
leii):\}ifa;}j;miaflﬁ S00mmit.St0 30 Mt B.G1 m 474 792,15 375,478.00
30t04 5 MuBGIL m 117 84126 98.427.60
45to60 MuBGL. m 1212 898 50 1,089.954.64
60te7Smir BGI. m 502 978 93 491,422.52
7510 90mtr BG.L. m 243 1,087.58 264,280.78
9010 105mir BGL m 326 1.150.64 388,148.64
ﬁ;imf\-/:xgn}la;});iljfw 600mm|4.5 t0 6.0 Mir BG.L m 276 1,015.22 280,200.09
6.0t07 5mtr BGL. m 776 1,106.02 858,271.35
75t09.0mtr BGL. m 314 1,228.77 385,834.01
E;_Zaglé\—/asrgnl{a;}];dlj‘?—lw 700mm|60to7 5mtr BGL m 1.723 1.221.89 2,105,314.78
7.5t09.0mir B.GL. m 201 1,357.50 272,857.43
Nx;z:x:’,\—/:r(zfa_s?;(){iw 800mm|6.0to 7.5 mtr B.GL m 413 1,760 70 727,171.03
75t05.0mtr BGL m 157 1,956 12 307,110.12
NIZi:g{/ic:}a’s?io{ils 500mm|6 0t0 7.5 mtr B.G L m 516 1,986 21 1,024,883 16
7.5t09.0mtr B.GL m 728 2,206 65 1,606,438.12
Total 307,527,173 40
2.MANHOLES IN BRICK MASONARY
Manhole installation
200mm, MH Dia. 300mm|0.0 to 1.5 mtr ht pe 2,955 15,752 26 46,555,021 68
1.5 t0 3.0 mtr ht pe 5912 34 396 92 203,346,018 11
301045 mtrht pe 949 64026 91 60,735,926 40
4510 60 mtr ht pe 101 116 838 4 11,818,177 70
601075 mtr ht pc 2 150 620 05 256,054.09
25 mm, MH Dia 900mm[0 O to I 5 mtr ht pc 16 590 >4 254472 63
1.5 10 3.0 mtr ht pc 204 ., 63 7,027,011 50
3.0 to 4.5 mtr ht pc 172 63,836 74 10,983,359 76
4510 6.0 mtr ht pe 59 6.526 %6 6,875,090 71
300mm, MH Dia. 900mm|0 0 to 1 5 mtr ht pe 7 16035 © 112,245 67
15t030mtrht pc 54 34464 6 1,861,064 50
30tc4 5 mtrht pc 127 616 669 8,083,129.33
451060 mtrht pc 44 o 9066 5,112,388 99
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FC Portion (Yen)

1.C Portion (INR) ]
izt Tontion UE04) =

Ttems Specification Unit Oty Reference
Umit Price | Amount Unit Price Amount
6.0to 7.5 mir ht pc 11 149.037.08 1,639,627.83
350mm, MH Dia. 900mm|1.5 to 3.0 mtr ht pe 22 3434429 755,574.35
3.0t0 4.5 mir ht pc 53 63,241.67 3,351,808.31
4.5 to 6.0 mir ht pc 52 115,846.86 6,024,036.94
6.0to 7.5 mtr ht pc 28 148,252.82 4,151,078.88
7 510 9.0 mtr ht pc 2 270,496.26 540,992.52
400mm, MH Dia. 900mm|1.5 to 3 0 mtr ht pc 10 34,357.33 343,573.26
30to4 5 mtrht pe 69 62,967.22 4,344,738.39
4 51t0 60 mir ht pc 81 115,477.94 9,353,713.51
6.0 to 7.5 mir ht pc 7 147.420.78 1,031,945.49
7.5t0 9.0 mtr ht pc 10 269.065.41 2,690,654.13
450mm, MH Dia. 900mm|1.5 to 3.0 mtr ht jo 3 34,23247 102,697.42
3.0to 4.5 mir ht pc 27 62,668.28 1,692,043.57
4.5 t0 6.0 mir ht pc 5] 115,101 53 5,870,178.16
6.0to 7.5 mir ht pe 13 146,579.87 1,905,538.27
7.510 9.0 mtr ht pc 7 267,633 64 1,873,435.49
5.0to 10.5 mtr bt pe 2 339.782.59 679,565.19
500mm, MH Dia 900mm|1.5 to 3.0 mtr ht pe 21 34,202 86 718,260.07
3.0to 4.5 mtr ht pc 6 2,337.87 374,027.23
4.510 6.0 mir ht pc 47 114.887 24 5,399,700.48
6.0t0 7.5 mtr ht pe 22 145.911.80 3,210,059.59
7.5 t0 9.0 mtr ht pc 9 266,397.82 2,397,580.36
9.0 to 10.5 mtr bt pc 15 338,388.56 5,075,828.39
600mm, MH Dia. 900mm|4.5 to 6.0 mtr ht pe 14 114,061 .68 1,596,863.70
6.0 to 7.5 mir ht pe 37 144,147.77 5,333 ,467.40
7510 9.0 mtr ht pc 12 263,488 71 3,161,864 50
700mmum, MH Dia. 900mm|6.0 to 7.5 mir bt pe 18 168.269 62 3028853 14]
7._5 to 5.0 mir ht pc 6 303,813.56 1,822,881.39
800mm, MH Dia. 1200mm|6.0 to 7.5 mtr ht pc 18 68,269.62 3,028,853.14
7.5 t0 9.0 mtr ht pc 6 303.813 56 1,822,881.39
900mm, MH Dia. 1200mm|6.0 to 7.5 mtr ht pc 19 66,352.4 3,160,695.59
7.510 5.0 mtr ht pc 28 3 79.6S 8,421,831.09
uPVC drop connection No 100 08 720,800.00
MH cover Installation No 3,151 218.4C 688,117.25
Total 459,333,727.49
3. HOUSE CONNECTING CHAMBER
inspection chamber installation No. 17,108 68,760.00 1,176,315,708
4. BARRICADING
temporary barricading m 2,000 1,467.00 2,934,000
barricade installation m 8,000 440.10 3,520,800
total 6,454,800
5. DESILTING OF SEWER PIPE
desiiting work ml 278 5.167 1,438,875
6. REPAIRS/REHABILITATION OF EXISTING MANHOLE
Repiar and rehabilitation of exsting MH No. 24 15,200.61 364,814.53
7. DISMANTELING OF EXISTING SEWERS
excavation 15t030mrBGL m 40,127 231,58 9,308,733.37
30t045mrB.GL m 2,203 291.27 641,799.46
dismantling pipe work 250 mm dia m 3,850 244,60 941,763 81|
300 mm dia m 3,451 253.56 1,013,181.24
400 mm dia m 567 445,09 252,152.39
600 mm dia m 813 500.83 407,305.01
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flems

Spec fieation

¥ Portson. Yen

1 Portsen (INR)

Yot Price

Amaunt

t Pce

Amount

Supply of all lnbour, equipment nnd
T&P for diversion of flow during
dusmentiiing work and transportation of
dismentiled old sewer pipe upto the

1 qo_cd site na directed by the

Fotn}

200,000 00

o

P2 Cebt 35 0

8. ERANSFER OF EXISTING HOU K CONNECTIONS 10

SEWER

existng house connechion wark

No

9. MISCELLANEOUS

Fmbankment work

Provision for shifting & temnstatement
ef utihnes e g clectnie & telephone
cable poles, water hines dunns ete
duning exenvition & laving of sewers

017

~ 00 gun

9 176 360

EISRLIXANE N

Provision ¢ 1 and nnd supervis o1
charges to s wlw s s for Iy g se
crossingta Wt b

212 000 B0

S R00 000

3 142,000

Total

49,136 485

_28_




Varanasi District 2

1 INR(India Rupee)] 157
1Uss-{— 1053}

JPY
ey

Sub-Total

FC Portion {Yen) 1.C Portion (INR}
Items Specification Unit Qty i T Reference
Umt Price | Amount Unit Price Amount

[Direct Cost]
<Civil/Building work>
[Direct Cost]
Other works
Cost of sewer cleaning equip Flushing Van pc 1 4,055,000.00
Hiring of Godown and Site Office pc 1 1,020,000.00
Communication & Public Outreach pc 1 3,500,000
Environmental and Management Plan (EMP) pc 1 1,000,000
Governance and Accountibility Action Plan (GAAP ) pe 1 2,000,000

11,575,000
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