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Mol a5 Glaxic

W astewater characteristics

Physical
« Color

e Odor

« Solid contents
o Temperature

Chemical
° pH
o TS/TDS/TSS/VS Biological

o Alkalinity/acidity * Dissolved
o Organic/inorganic Oxygen/BOD
constituents « Toxicity/pathogenicity
o COD « Pathogen detection
e Gases e Redox potential

measurements
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CHARACTERISTICS'OF WASTEWATER

e e

pH - 4-12
Suspended solids mg/l 24-5700
BODs mg/l 450-4,790
COD mg/l 80 - 95000
Total nitrogen mg/l 15-180
Total phosphorus mg/l 11-160
Oil and grease mg/l 10
Total coliform bacteria Mpn/100ml 400
Magnesium mg/l 25-49
Potassium mg/l 11-160
Chloride mg/l 48-469
Calcium mg/l 57-112
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BOD
171

)

0 16.5 192
1 15.2 142 163
2 13.7 103 125
3 13.4 74 97
4 12.6 51 67
5 12.4 55 60
6 12.3 69 62
7 13.5 118 105
8 16.6 149 216
9 18.4 190 271
10 19.2 212 283
1 19.6 221 294
12 19.2 223 281
13 19.5 218 269
14 18.6 210 245
15 18.2 205 215
16 17.6 192 181
17 17.5 166 167
18 17.6 160 165

2.822
2.158 2.478
1.411 1.713
0.992
0.643 0.844
0.682 0.744
0.849 0.763
1.593
2.473
3.496

4.07
4.332
4.282
4.251
3.906
3.751
3.379
2.905
2.816
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Characteristics of manual bar
screen

- Bar spacing is in range of 2-5 cm

* The screen is mounted at an
angle of 45-70 from horizontal

- Bars are usually 1 cm thick, 2.5
wide

* Minimum approach velocity in
the bar screen channel is 0.45 m/s
to prevent grit deposition.

» Maximum velocity between the
bars is 0.9m/s to prevent washout
of solids through the bars.

Characteristics of mechanical bar
screen

- Bar spacing is in range of 1.5-4 cm

* The screen is mounted at an angle
of 70- 90 from horizontal

» Bars are usually 1 cm thick, 2.5
wide

* Minimum approach velocity in the
bar screen channel is 0.45 m/s to
prevent grit deposition.

« Maximum velocity between the bars
IS 0.9 m/s to prevent washout of
solids through the bars.




TABLE 3 DESIGN CRITERIA FOR
MECHANICALLY CLEANED BAR

SCREENS
Design Criteria
Item
Metric Units English Units
Bar width 5-15 mm 0.2-0.6 in
Bar depth 25-40 mm 1.0-1.51n
Clear spacing 15-75 mm 0.6-3.0 in

between bars

Slope from
vertical

Approach
velocity

Allowable
Headloss

0-30 degrees

0.6-1.0 m/s

150 mm

0-30 degrees

2.0-3.25 ft/s

B in
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Table 11.2 Typically design information for P S T

Parameter Range Typical
Detention time(h) 15-25 2.0
Overflow rate m*/m".d

Average flow 30-50 40
Peak flow 80-120 100
Weir loading, m*/m.d 125 - 500 250
For Rectangular Tank:

Depth, m 3-49 3-4
Length, m 15-90 24 -40
Width, m 3-24 5-10
Scupper velocity, m/min 06-1.2 0.9
Circular Tank:

Depth, m 3-49 3-4
Diameter 3-60 12 -45
Bottom slope 1/16-1/6 1/12
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Design parameters for settling tank

Types of settling

Overflow rate
m?®m?/day

Solids loading

kg/m?/day

Detentio
n tme

Average

Peak

Average

Peak

Primary settling only

25-30

H0-60

2.0-2.5

Primary settling followed by
secondary treatiment

35-50)

60-120

Primary settling with
activated sludge return

2\;':‘3\‘;

50-60

Secondary settling for
trickling filters

15-25

40-50

70-120

1.5-2.0

Secondary settling for
activated sludge (excluding
extended aeration)

40-50

70-140

Secondary settling for
extended aeration

2 \.; o :..; \’;

25-120




Design Detalils
v Detention period: for plain sedimentation: 3 to
4 h, and for coagulated sedimentation: 2 to 2.5

h.

v Velocity of flow: Not greater than 30 ¢cm/min

(horizontal flow).

v Tank dimensions: L:B = 3 to 5:1. Generally L=
30 m (common) maximum 100 m. Breadth= 6
m to 10 m. Circular: Diameter not greater than
60 m. generally 20 to 40 m.




v Depth 2.5 to 5.0 m (3 m).

v’ Surface Overflow Rate: For plain sedimentation
12000 to 18000 L/d/m? tank area; for
thoroughly flocculated water 24000 to 30000
[/d/m? tank area.

v Slopes: Rectangular 19 towards inlet and

circular 89%.




11.5 Secondary Sedimentation Tank

Table 11.3 Design parameters for SST

Parameter Overtlow rate, Solid loading rate, Depth, m | Detention
m’/m’.d kg/m’.d time, h
Average | Peak Average Peak

SST for TF 15-25 40 - 50 70 - 120 190 25-35 |1.5-2.0

SST for ASP 15-25 40 - 50 70 - 140 210 35-45 |1.5-2.0

SST for extended |8-15 25-35 25-120 170 35-45 |1.5-2.0

aeration ASP

Weir loading rate less than 185 m’/m.d is used for design of SST.
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Types of Filters

Trickling filters are classified as high rate or low rate,
based on the organic and hydraulic loading applied to the
unit.

Design Feature Low Rate Filter High Rate Filter

Hydraulic loading,

Organic loading kg
BOD / m’.d

Depth, m. 1.8-3.0 09-25

0.08 - 0.32 032-1.0

0.5 - 3.0 (domestic
wastewater) up to 8 for
strong industrial
wastewater.

Recirculation ratio




Jbd o2 951, (Bolgd azsee (b by L

Design criteria

v No of aeration tanks, N= min. 2 (small plants)
= 4 or more (large plants)
v" Depth of waste water in tank= 3-4.5 m (usually)
= 4.5-7.5 m (diffuse aeration)
= 1-6 m (surface aeration)
v Freeboard= 0.3-6 m (diffuse aeration)
= 1-1.5 m (surface aeration)
v Rectangular aeration tank L:B= 5:1 and B:D=3:1 to 4:1
(depends on the aeration system)




v AIr requirement:

[. 20-55m3 of awr/Kg of BOD removed for diffuse
aeration when F/M => 0.3

I[I. 70-115 m3 air/Kg of BOD removed for diffuse
aeration when F/M <= 0.3

Power required for complete mixing : 10-14
kW/1000 m3 of tank volume for surface aeration

system




b oY ol as g

BEE aoluo by dnuai (glyy (R (yg5Y




Waste Stabilization Ponds (WSP) ONoB i (S Sril) Sl &5 ¢

g;bdmﬁfguw):gsuwsp'aydﬁadf ool o DML Cudd (Sl Sl e
5OMG)'@gY?Muwﬁgng%Vé@g)bfb ONoB O 3 457 Wi

B3 (o0 Ak (Dl > 9 Mg e g G g el pisTlg BT 5

oy 9 ol @I 3L S0 Ol gowi 9 Ayl (SN Wlogw Ol (Sl S 4o °
el i3 3 o5 9 Ol skt T 51 (S 100aS 9 (5510 5

ANl (0 gl OO ddal Slengy ple 4 Cumd L9800 (Slao Al Sl gyl 90

MR Abl i 58 (BT o) &5 (gl 9 (S 5 BBl 50 SNOB i Sl il
.w!éﬁ.aggsﬁégslag%@ély!wsl@&”wj}y


http://www.waterpathogens.org/book/waste-stabilization-ponds

G 2Man 9 0T Lylph 251 58 g bl o3 g 5 §blin 4 pasmio B Sl ol 3 colitul o
] 1S omilio Slonily ICWYT Wiilo (5 gawd g dbolio

Sl oos pgw (539 yof 4:5,:@5@).\.0 Sied T 299 Né,g;jgwém),zr,a .
il 6D F 510519 OB Culd Sl Sl

Sl (S Friwl £ 3110 ol 13 (5 yed DB b S ddad 57 3 pgw <O Jlo sob 4

93l 39 Db 9 Ol A0 lieS e A (S Baes 59y (0l 50 Al oty ¢
bl 0 B (G110 i (I8 gm (59 0 loudiun I Solyly -l 45 Alls ...

195 (o0 OF 347 Cnl (S 30 (2o 9 (2950 CusS” S Sl &7 g 51 (9 5 Olay
. 8g0d oolatwl BHlas 00 9 (859l Sy e (Solel STy



S il ) (bl diwd dws o > &5 0 (SO 590gm Sleass 19 Cadlo (pwlul g (M5 gl 4
g (0

Aerobic pond Silgh Sy Sl (1

Anaerobic pond S315en S Sl (¥

Facultative pond (s ls1) 3lses 9 S3lgd by Sl (¥



_ﬁ_ 1 anaerchic % 2 facultathe = 3 aeroblc maeturation ﬁ

inlet 1 anaerobic Eutlet

3 aerobic maturation




Aerobic Ponds (sjilad sy 45 ¢

Gilgd ule w O Gos 30 & 089 &l Jb )0 SleSd> 9 (@ o5l ol (Silgd &5 o O
Adb I

o (Solie 9 Ll Fiwsd Jos tawgl B sl )l9 e b 2590 Ol T b 45 p cpf 50
D (H g0l 3 0 Do Sl )0 AT b BO1ed s lawgd

O e S0 At (G398 S S Pl D92 90 (D 590ge Lusme 5O gl 3929 I S8 po
S3lgh 4 x5 pISa 1 5 Lawgs Sawgid Jor Jgb 53 Ll 31 oid udgi Ojus T Ao kb
A o A1 (60 9 (D39 Jaud pdai ) JT i (2108 oo oas 18 9805 o Baan I dlge
NS F o Do gl awgd Nigh 0 O13T i el T 50

il 39510 6 Ve wlo Oloj .l (0 50 /0 G) Yooro d a5 g -9l S0

Ll OB Gl 5950 Bas b &S o pl Colu )l Jol B



Siled b 4:’)4

Wind action O: CO- Sunlight

AN £

et L et S B it S e S Ry
Grganics __inorganics + algae + sunfight
.+ bacteria & O aacteria @ fs,
Aerobic Drganics gee Q‘D v
. —————————————— p v Q

Anaerobic

ey ALGAE & CO,, NH.', POy

Inorganic wastes
\ BACTERIA

I

Biodegradable organics

MECHANISM OF OXIDATION POND




Anaerobic Ponds: sjlea o sl a5y

) S olge 5lep (o o 6 55L 5 anbln 3929 ML yo Jalme iwS| b asy cpl jo ¢
- dulod (oo joud

bl g0 03 (I Slg0 sl oS Cdlys AT Cunl 2o V-0 (o Ygano b a5 1 (il o ©

MG jo (Sl g Jolmo oy 43g5 Eud 53lsR (2 sl 45y 0 T lge b5 4L Judo 4
L 99 (o0 0 L S g (il mdaw 50 S 1 (S Y SO 2lge (pam o . 95l

sl M5 I BOD i b a5 5 ol el jl ol Bua ®



Vo Sla 3L § sl Ve Sla b olaie Hbd) 4 (i S3lgan S &5 p 30 S lo) 4iad
d>30 10 31 g 47 g Dl dm 30 9 Wb £ 31 g b O pH cwl p3Y gy 9 3408 3
ey QU Vel WY

Vel BBk Vb)) 4> 51050 0 (SIS 595 V-0 (oo B 457 9 cpl 50 OB Wile Oy °
.w!o.\&&)!}?}ésj

PO S0 Do Do 50 9 ) Ol gk (Sl o i S AT g I ONOB yaus > 90

L Ogh (0 Cyuid AT A g &S 0 e Oluel> 5T U
LN g (o0 i AT B SN p g a8 )T W jgueo B (5ol Wi gogua U U

Y JoSid g aidly pozxi OMOL b (69) 2 AT 9 I, ¢ gy 9y (1870R 39 S g S dge U
a2 o |y olas

g o0 Buh Gl Wldol g J5 s i JTolge U



s | s, |, [, ||
1. Anaerobic Ponds

Characteristics:

% High organic load;

s Deep (3-6m);

s Biomass formation small (5-15% of C in feed)

Complex sl
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High Efficiency

BOD removals > 90%

Total nitrogen removals is 70-90%
Total phosphorus removal is 30-45%
Efficient In removing pathogens
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FIGURE 18.1 Stabilization Pond System
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An aerated lagoon system

Lagoon with acrators
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SOURCES OF
CHLORINE

Chemical Chemical Form % Chlorine
Name Formula

Chlorine Cl, Gas 100%
Gas
Calcium Ca(OCl), Solid 65-70%
Hypochlorite
Sodium NaOClI Liquid ~12%
Hypochlorite
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Cl, + H,0 HOCI +  HCI
Chlorine gas Water Hypochlorous Hydrochloric acid
acid
NaOCI + H20 HOCI +  NaOH
Sodium- Water Hyp00h|0r0us Sodium hydroxide
hypochlorite acid
6 pH 8
HOCI me———) OClIF + H*
Hypochlorous Hypochlorite ion

acid
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UV Light Bulb

disinfected water
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The Spectrum of Light

L Radiation used for disinfection is most eflective
at a wavelangth of 264 nm.
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