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(m) over 30 cm
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1.1073 coarse sand 3 sec
1.10 fine sand 38 sec
1.107° silt 33 min
1.108 bacteria 35 hours
1.107 clay 230 days
1.10°8 colloids B3 years
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Figure 2 - Rivers in the tropics sometimes have high
suspended solids contents
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Figure 6 - Mechanism of electrostatic coagulation
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Figure 17 - Cascade mixer
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G, = velocity gradient for rapid mixing [57]
P = dissipated power W1 G = L
p = viscosity [N-sim?] £ 'Jpﬂ'u’
V = wvolume of mixing tank [m?]

},M\Mﬁdaeg;ﬂ\ w#\gp,ew\aw\hjjﬁmw‘bﬁj

M\@ew\d)@\ﬁjﬁ

Db LS A e asas Alilad) 5SS suel BIAY Al 3,

P=p-g-Q-AH

Yy



u)ﬂ\ a\qu 4;““ g_iLu.ﬁ

G = p-g-AH
: ‘||—u-t:
Oe ol =5 A s s G g iV 38 e adied G value J) aad o) g WS
- B Sall olaall o sl 5 g Al Gasa
Tey e Y e (s sl G value J deds

COAGULATION AND FLOCCULATION
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FIGURE 6.2 Solubility diagram for amorphous, freshly precipitated alu-
minum hydroxide. Water molecules are omitted in species notation.
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Installation of a Svedala LTC Combi lamella clasifier next to a conventional round thickener with approximately the same
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interception inertia furbulence

Figure 3 - Transport of impunties fowsards the grain
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Figure 6 - Reduction of pore volume as a resulf of
gccumulated solids
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Figure 7 - Progress of the filter bed resistance in time,
the so-called Lindquist diagram
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pressure distribution

Figure 23 - Resistance build-up for a multiple layer fil-
ter
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s0il pressure AC = soil pressure

water pressure, t =t AB = water pressure
— Water pressure, t=0 BC = grain pressure
water pressure, v=10 DE =H

Figure 29 - Pressure distribution mn an upflow filter
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Figure 33 - Difference in surface area between rapid
filtration and slow sand filtration
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TABLE 12-6. Typical Water and Air-Scour Flow Rates for Backwater Systems

Employing Air Scour®

double rate

Water second

Water Rate,* gpm/sf | Air Rate, scfm/sf . .
(m/h) (m/h) Backwash Sequence | Filter Medium
Air first Water Fine sand 0.5
15 (37) 2-3 (37-55) second mm ES
Fine dual and
Air first Water multimedia
15-20 (37-49) 34 (55-73) second 1.0 mm Fs
anthracite
Air first Air + water | Coarse dual
0@4h2seE) | ((77?,)‘_9911)) | onrisinglevel | media 1.5 mm
Water third ES anthracite
Air + water 1st
6—7 (15-17) Same or Coarse sand
34 (55-73) Simultaneously

1.0 mm ES

10-12 (24-29) Same

Air + water 1st

Coarse sand

or double rate 6-8 (110-146) Simultaneously 2mmES
Water second
Air + water 1st Coarse
810 (20-24) Same or .
double rate™ 3-5(55-91) Simultaneously anthracite 1.5
Water second mm ES
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from clear wel W o wasie

prEay = maimiem wester vl in ressnoin
prmin = minkmom watar ieeel In resEnvolr
Vmax = capachy of resEnsair
[ = headioss of filer bed
HZ = headioss of filer boffom
HE = pipeline losses
Figure 13 - Elevated wafer reservoir as backwash sys-

tem
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FIGURE 8.6 Sclf-backwashing filter. (Source: Monk, 1987.)
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Figure 3.2.,7-21 Backwashing waste characteristics {conventional sand filters). (Note: The
water level in the filter cell was lowered approximately 6 in, above the top of the filter bed

prior to filter washing.)
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TABLE U.S. Standard Sieves
AIM
U.S. Sieve Opening Sieve Wire
Standard Diameter
Sieve mm (in.) (in.)
Series
No.
4 4.76 0.187 0.050
5 4.00 0.157 0.044
6 3.36 0.132 0.040
7 2.83 0.111 0.036
8 2.38 0.0937 0.0331
10 2.00 0.0787 0.0299
12 1.68 0.0661 0.0272
14 1.41 0.0555 0.0240
16 1.19 0.0469 0.0213
18 1.00 0.0394 0.0189
20 0.84 0.0331 0.0165
25 0.71 0.0280 0.0146
30 0.59 0.0232 0.0130
35 0.50 0.0197 0.0114
40 0.42 0.0165 0.0098
45 0.35 0.0138 0.0087
50 0.297 0.0117 0.0074
60 0.250 0.0098 0.0064
70 0.210 0.0083 0.0055
80 0.177 0.0070 0.0047
100 0.149 0.0059 0.0040
120 0.125 0.0049 0.0034
140 0.105 0.0041 0.0029
170 0.088 0.0035 0.0025
200 0.074 0.0029 0.0021
230 0.062 0.0024 0.0018
270 0.053 0.0021 0.0016
325 0.044 0.0017 0.0014
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Fig. 12-10. Leopold Type S Technology Underdrain can be used for air-scour backwash with a
porous-plate or gravel underdrain (Courtesy of The E. B. Leopold Company Inc.)
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Figure 17 -Nozzie

Figure 20 - Rezult of a poorly designed filter bottom
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Death Rate for Typhoid Fever
United States, 1900-1960

Chlorination Bogun

Ratss per 100,000 Popuiation
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Natfiable Diseases, 1997,
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Figure 4 - Aeration above limestone filter
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