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H,S poisoning is one of the lauding causes of accidents in the field.

" S5ppm: Moderate odor.
10ppm: Eye irritation begins
Hazardous levels4 30ppm: Strong, unpleasant odor of rotten egg

100ppm: Loss of smell

_ >300ppm: Unconsciousness, death
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(Multiple Tray Aeration Waterfall ) s Suw b z 9 b 251
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e B

Particle Size

diameter typical Settling
mm of velocity
10 - Pebble 0.73 m/s
Le) Coarse sand 1 0.23 MYS oo, et
L « 0.1 Finesand 1.0 x 10" 2 m/s (o 6 m/min)
0.01 Silt 1.0 x 107* m/s (8.6 m/d)

0.0001 Large colloid 1.0 x 10™® m/s (0.3 m/yr)
0.000001  Small colloid 1.0 x 107" m/s (3 m/million yr)

* Spheres with specific gravity of 2.65 in water at 20°C.
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Table 1: Typical Media Filter

Characteristics
o -H’[ﬂlé-l-*iﬂi Si;: ﬁﬁng& Speciﬁc
N B ) 1(111111} Gravity
- Conventional 0.5-0.6 2.6
Sand

Coarse Sand 0.7-3.0 2.6

L Anthracite/Coal 1.0-3.0 1 5-1.8
| Gravel 1.0-50 2.6

i

b e | o R, M A .. S
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& Effective Size (ES): The effective size of filter media is the diameter of the filter grain for which
10% percent of the total grains are smaller and 90% of the total grains are larger (calculated on a
weight basis). In other words, the effective size is the size where only 10% of the sample is a
smaller size. This is referred to as D10. Effective size is determined by passing a known amount
of filter media through a series of progressively smaller sieve sizes and weighing the amount of
media retained on each sieve.

For a slow sand filter an ES of 0.15 to 0.35 millimeters is generally recommended.

@ Uniformity Coefficient (UC): The uniformity coefficient is defined as the ratio of the sieve size
where 60% of the filter media is smaller (referred to as D60) to the sieve size where 10% of the
filter media is smaller (D10). So UC is D60 divided by D10.

For a slow sand filter an UC of 1.5 to 3 is generally recommended.
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Parameter Effluent or Femoval Efficiencies Comments
Turbidity <INTU Treatmert efficiency depends on quantity nature and distnbutionofparticles.
Cohform bactena >00% Treatment efficiency mostly depends on the biologcal matunty of the filter.

: . Treatment efficiency affected by temperature, filtration rate, media size, bed
Entero bactena 00-99 9%

depth andclearng.

Entero viruses and Giardia

0000 0%

Effect of cleaning practices on ramoval efficiency m a biologically mature bed
15 munimal.

Color 15 associated wath orgamic matenal and lnmmc acids. Average 30%

True color 25to40%
removal
Total organic Carbon (TOC) <13-25% Mean 16%
Dhzsolved organic carbon (DOC). 3-40% Mean37%
Biodegradable - _ .
dizzolved Organic carbon (BDOC) 46-13% Mean 60%
Assimlable organmic carbon (AOC) | 14-40% Mean 26%
UWVabsorbance (2 34rm) 3-33% Mean 16-18%
Tnhalomethane (THM) <25%
Iron and Manganese 30 to 00% Fe levels™ lmg/L reduce filter min length due to precpitation and filter

clogmng.

Source: Galvisefal (1998;2002).
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Chemical Chemical Form % Chlorine
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Chlorine Cl, Gas 100%
Gas
Calcium | Ca(OCl), Solid 65-70%
Hypochlorite
Sodium NaOCl Liquid ~12%
Hypochlorite
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Stage - 2 Stage - 3
High Voltage Splits New Ozone Molecules
Oxygen Molecule (O,) are formed (0,)

into atomic oxygen (O,)
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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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