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Table(1): Design parameters for screen of wastewater treatment plant

S e e
Bar depth mm

MaxBar Spacing mm 50 30 10
Maximum approaching velocity — m/s 0.6 0.5 0.5
Minimum approaching velocity — m/s 0.4 0.4 0.4

:\Fine Screen)oneW\ uph\ ¥ -\ -1
Jguiad 1 131 AdLIall 3151y Fusand| il Silawomdly 11 LY uuains g
(V) e
:\Aerated Grit Chambers)d\gsh| dwJl ol @& ¢ -\ -1
e 35153 (4-) (e 35SL1 By £l gl 31515 JLat) WY iains
&/ (¥ ) o obdl Ae yu JET ¥
: el lg ol o\ ade 0 -\ - 1
98U () z9lrig Aially agaall pagmidly (ot WHY dawsae o9

AZE (£ ) e

TN SN - uall d pall ok dntlas Gllant pesaad| Lol




SN

=
e

gl e\l - -

: 0:wb| oogail| ol V--) -7
:(Sludge Age) slasti yoc ()

() 88y gt i ¢ Blad! oS (ranns Lasg e gyeid| AIY oot g

Table(2): Design sludge retention time of wastewater treatment plant

Minimum two week.water Required ‘Sll.ldge .Retention t%m‘e for'stabilization of
temperature In Centigrade | sludge and nitrification & de-nitrification (SRT) In days
12 29
13 27
14 25
15 23
16 22
n 17 20
18 19
n 19 18
n 20 16
21 15
22 14
23 13
24 12
25 12
26 11
27 10
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Table(3):Peak factor for oxygen uptake rate

Sludge Retention Time
Peak factor for oxygen up take

rate
10days | 15days | 25days
2 1.15 1.1

Peak factor for carbon removal 1.3 1.25 1.2 1.

Peak factor for nitrification in

case BOD<1200 kg/d - - 25 2.5 2

Peak factor for nitrification in
case BOD>6000 kg/d
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Table (6 ) : Design parameters for final clarifier

Parameter Unit Value

Side water depth m 4106
Diameter m 3 to 46

Inlet well diameter m 25% of tank diameter
Surface loading in maximum flow rate ~ M3/m2.day 24 to 32
Surface loading in minimum flow rate ~ M3/m2.day 810 16

n Solid loading in maximum flow rate Kg/m2.hr 6to 8

Solid loading in minimum flow rate Kg/m2.hr 1to5

n Wier loading in maximum flow rate M3/m.day 260

n Wier loading in minimum flow rate M3/m.day 175
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Table (7) : Design parameter of dual media deep bed declining rate filters for
tertiary wastewater treatment

Filtration
Parameter Unit Anthracite Sand
velocity

Media depth
Media size mm 1.4-25 0.75-1.25
Effective size mm 1.6 0.8-0.9
Uniformity coefecient 1.2 - 1.4 1.3
. >90%
Density kg/m3 1.35-1.4 Silica

Maximum filtration velocity when
the filter is newly backwashed at ~ m/hr 12
average flow rate

Minimum filtration velocity
7 when the filter is just before m/hr 6
backwashed at avg. flow rate

Minimum water backwash rate m/hr 50 - 70

Minimum air backwash rate m/hr 60

Table (8) : Design parameter of mono-mdi deep bed declining rate filters for
Tertiary wastewater treatment

Filtration
Parameter Unit Sand
velocity

Media depth mm 900-1200

Effective size mm 2 -25

Uniformity coeffecient 1.2 -14

Density kg/m3 > 90% Silica

Maximum filtrtion velocity when the filter is m/hr D
newly backwashed at average flow rate

n Minimum filtrtion velocity when the filter is m/hr 6
just befor backwashed at avg.flowrate

Minimum water backwash rate m/hr 120

n Minimum air backwash rate m/hr 110 - 144
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BOD to be oxidized = 72500 kg/day

Nitrogen to be nitrified = 13250 kg/day

Nitrogen to be denitrified = 13250 kg/d

Oxygen uptake rate for BODS (OUc)= 0.56 + ( (0.15*fT * SRT)/(1+ 0.17 *
fT *SRT))

fT =1.0727T-15

fT =1.072732-15 =3.26

OUc (T=32C) = 0.56 + ( (0.15*3.26 * 10)/(1+ 0.17 * 3.26 *10 )) =1.31
kgO2/kg BOD

Oxygen for BOD removal = 72500 * 1.31 = 94975 kg O2/d

Oxygen for nitrification = 13250*4.75 = 60553 kg O2/d

Oxygen recovered from Denitrification = 13250%2.86 = 37895 kg/d

As there is no measurement available for oxygen uptake rate for carbon and
nitrogen removal , peak factors should be applied ( fc=1.2,fN= 1.8)
Total oxygen requirement (AOR)= (94975*1.2) + (60554*1.8) - (37895 ) =
185072 kgO2/day
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(Design Manual References)

1- Metcalf & Eddy Inc (1990). Wastewater Engineering, Treatment, disposal
and re-use, Third edition, U.S.A.

2- Water Environmental Federation (1990), Operation of Municipal
Wastewater Treatment Plants, Manual of Practice No 11,Second edition,
U.S.A.

3- Water Environmental Federation (WEF) and American Society of Civil
Engineers (ASCE) (1998), Design of Municipal Wastewater Treatment
Plants, Fourth Edition, WEF manual of practice no 8, ASCE manual and
report on engineering practice no 76 (U.S.A)

4- German Association for Water Environment (2001), Dimensioning of
Single —Stage Activated Sludge Plants, German ATV-DVWK Standards,

Germany.

5- Metcalf &Eddy Inc (2003), Wastewater Engineering, Treatment and re-
use, Fourth edition, U.S.A.

6- AL-Qadi M.M.AL-Khider (2003), Design of Stabilization Ponds In
Arid Regions of Saudi Arabia, PhD Dissertation, Alexandria University,
Alexandria, Egypt.

7- Water Directorates, Design Reports of Wastewater Treatment Plants,
Ministry of Water& Electricity, Saudi Arabia.

8-Wastewater Treatment Plants, Syed R. Qasim, Technomic Publishing Co.,
Inc., 2nd Ed.,1999, 1-56676-688-5
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