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Applicable to:
Systems 1, 6-9

Application Level: Management Level:
(I Household (JHousehold
Neighbourhood Shared

City Public

Inputs: @& Effluent

Outputs: @ Effluent

sand or anthracite

inlet

sand support medium filter floor  underdrain

(usually gravel)

tertiary filtration (e.g., depth filtration)

Depending on the end-use of the effluent or na-
tional standards for discharge in water bodies, a
post-treatment step may be required to remove path-
ogens, residual suspended solids and/or dissolved
constituents. Tertiary filtration and disinfection pro-
cesses are most commonly used to achieve this.

Post-treatment is not always necessary and a pragmatic
approach is recommended. The effluent quality should
match the intended end-use practice or the quality of
the receiving water body. The WHO Guidelines for the
Safe Use of Wastewater, Excreta and Greywater provide
useful information on the assessment and management
of risks associated with microbial hazards and toxic
chemicals.

Among a wide range of tertiary and advanced treatment
technologies for effluent, the most widespread include
tertiary filtration and disinfection processes.

Tertiary Filtration Filtration processes can be clas-
sified as either depth (or packed-bed) filtration or sur-
face filtration processes. Depth filtration involves the
removal of residual suspended solids by passing the
liquid through a filter bed comprised of a granular fil-

chlorine mixer

contact
chamber

chlorine diffuser

disinfection (e.g., chlorination)

ter medium (e.g., sand). If activated carbon is used as
a filter medium, the dominating process is adsorption.
Activated carbon adsorbers not only remove a variety of
organic and inorganic compounds, they also eliminate
taste and odour. Surface filtration involves the remov-
al of particulate material by mechanical sieving as the
liquid passes through a thin septum (i.e., filter layer).
Membranes are also surface filters. Low pressure
membrane filtration processes (including gravity-driven
membrane filters) are being developed. Depth filtration
is successfully used to remove protozoan cysts and
oocysts, while ultrafiltration membranes can also relia-
bly eliminate bacteria and viruses.

Disinfection The destruction, inactivation, or remov-
al of pathogenic microorganisms can be achieved by
chemical, physical, or biological means. Due to its low
cost, high availability and easy operation, chlorine has
historically been the disinfectant of choice for treating
wastewater. Chlorine oxidizes organic matter, including
microorganisms and pathogens. Concerns about harm-
ful disinfection by-products and chemical safety, howev-
er, have increasingly led to chlorination being replaced
by alternative disinfection systems, such as ultraviolet



(UV) radiation and ozonation (O,). UV radiation is found
in sunlight and kills viruses and bacteria. Thus, disinfec-
tion naturally takes place in shallow ponds (see T.5). UV
radiation can also be generated through special lamps,
which can be installed in a channel or pipe. Ozone is
a powerful oxidant and is generated from oxygen in
an energy-intensive process. It degrades both organ-
ic and inorganic pollutants, including odour-producing
agents. Similar to chlorine, the formation of unwanted
by-products is one of the problems associated with the
use of ozone as a disinfectant.

Appropriateness The decision to install a post-treat-
ment technology depends mainly on the quality require-
ment for the desired end-use of the effluent and/or
national standards. Other factors are the effluent char-
acteristics, budget, availability of materials, and O&M
capacity.

Pathogens tend to be masked by suspended solids in
unfiltered secondary effluent. Therefore, a filtration step
prior to disinfection brings about much better results
with fewer chemicals.

Membrane filters are costly and require expert know-
how for O&M, especially, to avoid damaging the mem-
brane. In activated carbon adsorption the filter material
is contaminated after usage and needs proper treat-
ment/disposal. Chlorine should not be used if the water
contains significant amounts of organic matter, as disin-
fection by-products can form. Ozonation costs are gen-
erally higher compared to other disinfection methods.

Health Aspects/Acceptance With both chlorine
and ozone disinfection, by-products may form and
threaten environmental and human health. There are
also safety concerns related to the handling and stor-
age of liquid chlorine. Activated carbon adsorption and
ozonation can remove unpleasant colours and odours,
increasing the acceptance of reusing reclaimed water.

Operation & Maintenance All post-treatment
methods require continuous monitoring (influent and
effluent quality, head loss of filters, dosage of disinfec-
tants, etc.) to ensure a high performance.

Due to the accumulation of solids and microbial growth,
the effectiveness of sand, membrane and activated

carbon filters decreases over time. Frequent cleaning
(backwashing) or replacement of the filter material is,
therefore, required. For chlorination, trained personnel
are required to determine the right dosage of chlorine
and ensure proper mixing. Ozone must be generated
onsite because it is chemically unstable and rapidly
decomposes to oxygen. In UV disinfection, the UV lamp
needs regular cleaning and annual replacement.

Pros & Cons

+ Additional removal of pathogens and/or chemical
contaminants

+ Allows for direct reuse of the treated wastewater

- Skills, technology, spare parts and materials may not
be locally available

- Capital and operating costs can be very high

- Some technologies require a constant source of
electricity and/or chemicals

- Requires continuous monitoring of influent and effluent

- Filter materials need regular backwashing or replace-
ment

- Chlorination and ozonation can form toxic disinfec-
tion by-products
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