





1 Whatis wastewater?
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Is produced in households or public premises and
comes from kitchen sinks, baths, toilets, showers,
laundry etc.

Contains mainly organic matter, nutrients in organic
or inorganic form.

SEWAGE OR
DOMESTIC
WASTEWATER

Is produced during production of goods and other
production activities.

Contains chemical and toxic pollutants, high con-
centrations of organic pollutants and other wastes
from industries, factories etc..
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Originates during precipitation events or snow melt
and is formed as runoff from urban areas.

Contains atmosphere gases and particulates, dis-
solves and leaches materials from vegetation and
soil, suspends matter from the land, washes spills
and debris from urban areas.
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Figure 1. Types of wastewater produced during different human activities. Photo: L. Urt ne, Alephcomo |
Depositphotos. Figure: L.Urt ne.



2 What is domestic wastewater?
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Figure 2. Origin of sewage. Drawing: Z. Rubene, Vantuz | Depositphotos. Figure: L. Urt ne.
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Figure 3. Origin of domestic wastewater and its content.
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How does the sewage treatment is performed?
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Figure 4.

from
domestic,
municipal
and
non-industrial

commercial,
premises

PRELIMINARY TREATMENT
* Screening of large solids
* Grit removal by flow
attenuation

PRIMARY TREATMENT
« Settlement of suspended
solids
» Skimming of grease and oil

SECONDARY TREATMENT

Biological treatment:

* Activated sludge — perform-
ed in the factory-built or on-
site-constructed container
structures

* Soil filter systems — on-site
constructed WWT and
infiltration systems

TERTIARY TREATMENT

« Nutrients (mainly

phosphorous) removal

* Post-clarification and

disinfection

LEVEL OF SEWAGE TREATMENT
IN ACCORDANCE WITH STATUS
OF WATER WHERE TREATED
SEWAGE IS DISCHARGED AND
SIZE OF AGGLOMERATION

Minimum treatment requirements set by
UWWTD*:

For discharge to less sensitive
waters from small size
agglomerations:

e <2000PE

For discharge to less sensitive
waters from medium size
agglomerations:

e >2000-10 000 PE

For discharge to less sensitive
waters from medium size
agglomerations:

¢ >2000-10 000 PE

* For discharge to less sensitive waters from
big size agglomerations: > 10 000 PE
» For discharge to sensitive waters

The identification of sensitive waters for additional
treatment of sewage from nutrients before its
discharge to natural waters is country specific (refer
— Part 3)

* UWWTD — is the Urban Waste Water Treatment
Directive (Directive 91/271/EEC) concerning urban
wastewater collection, treatment and discharge.

General requirements for sewage treatment set by EU legislation. Photo, figure: L. Urt ne.
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Table 1. Summary of the most popular types of wastewater treatment plants used in the VillageWaters Project
countries as small domestic WWT systems
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Table 2. Efficiency of the most popular small domestic WWT systems
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Small domestic wastewater
treatment system

Septic tank

PRIMARY
TREATMENT

Packaged
plant
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Figure 5. Comparison of treatment efficiency of different wastewater treatment solutions. Photo and figure: L. Urt ne



4  Wastewater Treatment Systems used for domestic
sewerage treatment

4.1 Pre-fabricated factory-built wastewater
treatment plants
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Figure 6. Wastewater holding tank with filling alarm. Photo: Scan-Plast Latvia LSEZ SIA
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Figure 7. Factory manufactured septic tank. Photo and drawing: L. Urt ne
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OPERATION OF PACKAGED DOMESTIC WASTEWATER TREATMENT
PLANT OPERATED ON THE BASES OF ACTVATED SLUDGE PROCESS

PRE-TREATMENT [§

STAGE
Hand
skimmed
screen
=« removal =
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| = i‘- ;
SECONDARY
TREATMENT
STAGE ON THE
BASES OF
ACTIVATED

SLUDGE PROCESS

. Airblower
tank

Air blower ' Biological
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Figure 8. Solution for small domestic wastewater treatment in Leitgiriai village (Lithuania). Photo and figure: L.
urt ne
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ACTIVATED-SLUD

PROCESS - ,

IS ONE OF SEWAGE
TREATMENT
PROCESES

USED SINCE Activated—sludge process is
ABOUT conducted by using aeration and
1912 “ = " biological floc composed from
YEAR - bacteria and protozoa

Before start of operation
In operation

Manufacturer: Traidenis (Lithuani)

Figure 9. Secondary treatment within packaged domestic wastewater treatment plants conduced as activated—
sludge process. Photo: L. Urt ne
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: WT \ SRWE RELATIVELY SMALL SPACE

i 95 ey

= A i
For installation of sewage treatment plant for 33
inhabitants, only 15 m? area is used. VALKLA VILLAGE.

Solution for small domestic wastewater treatment in
LEITGIRIAI VILLAGE.

Figure 10. Main advantages of packaged domestic wastewater treatment plants. Photo: L.Urt ne, A. Percovs, K.
Kiingas, T. Drabavi ius.
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4.2 Natural treatment systems
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Table 3. Use of Natural Treatment Systems for sewage treatment*
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Figure 11. Solution for small domestic wastewater treatment in Stare Racibory (Soko y.Minicipality, Poland). Photo
and figure: L. Urt ne
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Figure 12. Infiltration fields consisting of infiltration tunnels under
construction. Photo: A. Percovs. Figure: L. Urt ne



Table 4. Summary of advantages and disadvantages of Natural Treatment Systems used for only wastewater

treatment solution.
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