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|. Domestic wastewater treatment in Wallonia

130,000 buildings (13%) in individual WW treatment zones.

Different individual systems are approved by a regional Committee (new list):
4 O6aerated i mmerged fixed bedsé, 1 oO6activated sl ud
(Enviro -Septic), 1 treatment wetland (Epuval).

110 litres WW per people/day.
Raw WW COD: 1000 mg. COD/BOD5=2

ONoOr mso:
Pre -treatment:
1 septic tank (3 cu.m., without baffle) for mixed greywater and blackwater (no
rainwater). No grease removal system. No kitchen waste crusher.

Emptying every 4 years.

Treatment performances:
Effluent BOD5: 30 mg/l  Effluent COD: 125 mg/l Effluent SS: 40 mg/I
No norm for the other elements
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Il. Comparison between the conventional high - rate biological systems and

treatment wetlands

Efficiency:

All the systems must:
Reduce the organic matter (COD, BOD) and SS concentrations (Wallonian Norms)

Treatment wetlands have more impacts:

Reduction of the organic matter (COD, BOD) and SS concentrations
Degradation of N, fixation of P and heavy metals,
Reduction of pathogens
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Efficiency:

Measurement on some dozen O6horizont al fil €Cersd (HS
Schmager and A. Heine ) -

Parameters | % mean reduction (%) % maximal reduction (%)

COD 79 o8

BOD5 88 99

NHs-N 4 99

Nict 92 97

Phot 68 99

Quality of the treated Wastewater (Hor. Filter):

< 40 mg BODS5/I (Frequency: 84%),

< 2 mg Ptot./I (Fr.: 60%), < 20 mg NH4/I (Fr.:45 %)

Average: (64 hor. Filter in Germany): 79,6 mg COD/I, 28,9 mg BODS5/I.

More than 50,000 horizontal filters in Germany
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Efficiency:

Measurement on 71 hor. Filters in Denmark, Surfacic loads: 5 cm/d) (Kadlec and
Knight, 1996):
Quality of the purified Wastewater: 18 mg BOD5/I et 27 mg SS/I.

Canada, |l ndi a, Austri a, Switzerl and, é

Asbl Epuvaleau




. : °*
gg 0 gembloux Université
\“3‘!\“ b agro bio tech de Liége

A

[I. Comparison between the conventional high - rate biological systems and
treatment wetlands

Advantages of the conventional systems:

- need small areas and can be covered by soil or gravels,

- can be quickly delivered and mounted (reduction of the investments),

-no odor, the wastewater O0disappeardé in the tanks,
-well accepted by the Engineers and some people (6

Advantages of the treatment wetlands (horizontal SS flow systems !):

Ano requirement of energy (no pump, no aerator, é)

A need only 5 to 6 sq.m./P.E. compared to 10 -15 sg.m. for lagooning systems,

At he wastewater 6di s appe a+swface dispersiom),ao gdoraneiesecs no( s u b
contact with the WW,

A no noise,

A long - life systems,

A no replacement of pumps, aerators; very low maintenance cost,

A easy to manage for all the people,

A can be built by the owners or local masons or little companies (employment !),

Aconstitute a natural eco  -system and improve the environment,

Acan meet the most strict norms (N, P, Pathogens, é
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Financial comparison
Conventional |T. Wetland

Systems by specialised compan

T. Wetland
self buildin

Annual costs

Electricity 120 € 0€ 0€
Pump, aerator (to replace

every 2 to 5 years) 150 € 0€ 0€
Tank emptying J0€ J0€ J0€
Maintenance pipes,..) 30 € 10€ 10€
Maintenance contract 150 € 0€ 0€
Reduction of the sanitation

tax -30 € -30€ -30 €
Total cost

Maintenance (net/an) 450 € 10€

Total expenses on 20 years 1 1 000 € 6700 €
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11 . EPUVAL 56G Ohorizontal filterdé (HSSF)

A based on the Best Available Techniques and dimensionings (4 formulas from Germany,

Denmar k, USA, é) and Epuval eau experience (Epuval:
since 25 years)

A Epuval technical designs in 2001 -2002 (M. Wauthelet)

A> 40 EPUVAL individual plants in Wallonia

A Epuval Models for 5 to 1000 people

A 9 collective Epuval in Wallonia: from 10 to 1200 people in Co -operation with pioneers
(INASEP,Eco-g "t e, Nassogne village, Genappe municipal.i:
AEpuval for coffee industry, é (Bolivia), for villa

A Ph. D. Thesis (N. Fonder)
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[Il. EPUVAL 5G horizontal filter (HSSF)
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Results (after 10 analyses)

Parameter Epuval Epuval Norms
In Out

BOD5 (mg/l) 420 25 50

COD (mgl/l) 850 30-65 160

NO3- (mg/l) 11-28 1,3-4,6 -

NH4+ (mg/l) 62 12-0,5 -

OrthoP (mg/l) 63 0,2 -

P total (mg/l) 61-90 0,3 -

L
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SS : max. 24 mg/l
(norm : 60)

Faecal Coliforms : n.d.

Enterocoques

> 99,99% Reduction
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[ll. EPUVAL 5G New Concepts

Al nl et Channel for WW distribution, aeration and 0O
Jietiouion Distrioution
channel
Channe

[ |
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M mJVAl= 5G_New Concepts

ATwo parallel Cells for Plug flow system and maintenance
ABest efficient plants : Phragmites australis

APea Gravel: 3 -8 mm (spherical, siliceous, porosity: 40%), H: 60 cm, 5.6 sq.m./P.E.
AVertical walls (80 cm), masonry + geotextile + geomembrane, perpendicular drain,
ASlope: 0.4% . WW level: 54 cm. Movable outlet pipe, slabs, watertight chambers,

Alnl et level > outlet | evel and gravel | evel I é

Building

Septic tank

Ashl Epuvaleau
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lll. EPUVAL 5G_New Concepts

Epuval 5G

Phragmites
| ‘ ‘ ‘ Asbl Epuvalean
Distribution | M Outlet
Channel | chamber
Qutlet

pipe

Septic
tank

. Concrete Geomembrane .
; 3\‘ 0,10m 12.6 m (HDPE or EPDM) Drain
o m Gravel Pea gravel .
Gravel - 10-20mm (3-8 mm) (D:110 mm)
= cm

This model was approved (by the Committee) up to 2009. Not accepted in 2010.

Légende de la
Figure 16

- Planches en bois

- Gravier de 3 - 8 mm

- Gravier de 7 - 14 mm
- Galets de 40 - 80 mm
- Géomembrane

B WN =
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Figure 16 : lllustration de la mise en place des graviers dans le filtre
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IV. EPUVAL 5GS (Simplified 1)

Approved in mid -2010

-Based on the prEN 1256% (European Norm project 2008)

Too simplified !

Ri sk of frozing, nNo protection of t he membr ane, 5
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V. EPUVAL 5GS (Simplified !)

Epuval 5GS (approved by the Comittee) prEN 125665 + some i mprovments (wall

HSSF, no channel, simplified distribution, only on
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