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W astewater characteristics

Physical
e Color
o Odor

« Solid contents
« Temperature

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

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

measurements
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CHARACTERISTICS'OF WASTEWATER—

I Ml i

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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(«elw) 3| Q (m3/hr) (mg/1< g/m?)| TSS (mg BOD I b TSS A b
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
11 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

A
N

417 &

10

A 07

2.822
2.158
1.411
0.992
0.643
0.682
0.849
1.593
2.473
3.496

4.07
4.332
4.282
4.251
3.906
3.751
3.379

S aONLE

2478
1.713

0.844
0.744
0.763

N
N
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. TSS. Y.. TSS;.0;
TSSavy = Li ! — 188 TSSavgw) = : "~ =198 myg/I
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Perforated draining plate

Parallel bar

«—— Spacing bar

Side view

Top view
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Bar Screen and Perforated Draining Plate
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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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Length 8-20m
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Air supply 0.2-0.5m’/min/m
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Figure 11.3 (a) Rectangular and (b) Circular primary sedimentation tank
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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 tume

Average

Peak

Average

Peak

Primary settling only

25-30

5H0-60

2.0-2.5

Primary settling followed by
secondary treatment

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 \.;':.%\’;

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
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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 ar/Kg of BOD removed for diffuse
aeration when F/M => 0.3

II. 70-115 m3 air/Kg of BOD removed for diffuse
aeration when F/M <= (.3

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

system
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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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Stabilization Intermittent Sand
Pond Filter
(a) Layout for a Circular Pond and Filter
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(b) Layout for a Rectangular Pond and Filter
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(c) Profile of Stabilization Pond and Intermittent
Sand Filter

FIGURE 18.1 Stabilization Pond System
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Directly Reuse your Wastewater: Example O

Take a bath
without using " o
hazardous .
substances ( Water your
‘z? garden

Collect the water /

after use
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In Order to Conserve Water... ~

RECYCLED
WATER

IN USE

< NO
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Centralized Wastewater treatment plant (55 yoi0 e b ¥ poilo) SNV s

Decentralized Wastewater treatment plant
plUS” 2 ulre 5 Llje 4 a5 L OB 557 jate 4kl ot L ONBL S jate 18 4l 0w OlT) 0

sl gy OT 4 il o8 ol (635150 51 K05 (S s o



1Al ko WlgF (o0 25 (BYS 4 ONOL I pado e dka
‘5\ﬁ1(5u4;ipt;d.g;sbﬁoTu:ij:@;gQ,yﬁj>ﬂo;m1ajjﬁj‘&gé\ﬁw\)wwé‘;GA—\
25 el S ate (s e 51 5 ol 2 b

5 Slles S jete b 4hodl (i Gl b Bl (o0 Ssline AST Blod 4 Caliue gla i NGB SGl 4 a5 LY
b s e als 5 ades Olely il a Llg o a5 5 ged Obeal Calizes gld OB (6l 5 Ol 5 oo alides el (lads]
Dy e
u.ou,ew,su;{\s@}bwwﬁ@vajogu;,@ﬁzguwjgogm‘gjy&ujjg*k@@\4{4?,:\{4“
sl

o135 e (Gl e b e 53 (65 ol (SHIES 5 5015 0, 4 50 —F

s )3 g 4 po 5 03y faS ML Ul b LS e gla 4 5 OSL W5 Jous b 4hdl ps 03 5055 s 4 -0

Sdls dal g Jlis aly 65,



t G s & gloo]
2oiwld peile g a8 5l calen o giiwd sla LML

9 oo Joli Iy (B Ml JS a3 Al £ dgus (oS B ol

aL.....~~._.ﬂ|

What IS greywater"

6 6

6

Clean Water | Greywater @ Blackwater
Springs, wells, Used water without Contaminated water
purified water, 5 toxic chemicals | with toxic chemicals

Q"

city water, rain water | and/or excrement and/or excrement
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Low-load
Showers, bathtubs
hand washbasins

Fig. 1: Major greywater sources

Greywater Source Possible Contents
Suspended solids (dirt, lint), organic material, oil and grease,
Automatic clothes washer sodium, nitrates and phosphates (from detergent), increased

salinity and pH, bleach

Organic material and suspended solids (from food), bacteria,

Automatic dishwasher
increased salinity and pH, fat, oil and grease, detergent

Bacteria, hair, organic material and suspended solids (skin,

Bathtub and shower . . . :
particles, lint), oil and grease, soap and detergent residue

Bacteria, organic matter and suspended solids (food particles),

Sinks, including kitchen fat, oil and grease, soap and detergent residue

Source: WHO-ROEM 2006
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Treated
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Toilet flushing

Gardening and A
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Other applications:
- car washing
- fire fighting
- industrial use
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Sand/loam soil

L e

Perforated pipe
for effiuent disposal

Two-compartment Soil absorption field
septic tank




Complete Guide to Your Septic Tank

Inlet Observation Port I
L Manhole Cover

Scum

Sewage Inlet Baffle Outlet Baffle Wasterwater

enters goes to

from house Wastewater drainfield

Septic-Services-Inc.com
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Advanced greywater treatment
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