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al Introduction
-—

Festivals in Belgium (2017-2019):
— leperfest
— Boomtown
— Paradise city
— Dranouter

Objectives:
— Decenftralized water freatment
— Grey/black water treatment and reuse
— Nutrient recovery from wastewater
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iy Obijectives

1. Design of the mobile constructed wetland (MCW)

2. Development phase: tested with greywater (GW) at festivals

2017-2018 (leperfest, Boomtown, Paradise city & Dranouter)

3. Challenging test to determine hydraulic loading rate with

domestic wastewater

4, Performance test at festivals 2019 (Paradise city & Dranouter)
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s;l'f:\ MCW & drinking water system at
festivals 2019

Mobile constructed wetland ~ Drinking water unit

Festival wastewater

D1scharge water Potable Water

Source: Hussain et al., (2020)
e



adis 0 1. Design of the Mobile Constructed

S Wetland
6000 mm
 Vertical flow constructed wetland ‘ ‘ ‘ .
« Area=15m? e S L O P
infuent — substrate 800 mm
e LXWXD=6x25x1Tm .
<~ — FAETRI R TRy o e P e e e P e P PP e — lava 160

e Volume=15m3 = ava 150 mm

Storage .
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Al Drinking Water System

Buffer Tank

Activated
Carbon Filter

Effluent of the
mobile CW

Microfiltration
25 pm

Microfiltration
100 pm

LED-UV
Disinfection 1

. . Reverse : -
Ultrafiltration Remineralization

0.015 pm Osmosis

_ L_ED-L_JV Drinking Water ) I__ED-L_JV Tap Water
Disinfection 2 Storage Disinfection 4

LED-UV
Disinfection 3
Recirculation

Buffer Tank




Development phase: tested with GW at
festivals 2017-2018
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GW nutrients removal at festivals (2017-2018) GW treatmentatfastivals (2017:2018)
° o 3 ‘] M ° M
Treated water = 26.6 m>.d > Despite very good removal,  Limit:
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S | 3. Chadllenge test to determine

=’ maximum hydraulic loading rate
-  MCW suitable for GW 120 BOD = (COD mTSS
« Primary settled municipal 100

o

% Removal

o

o

wastewater 8
- Removal > 80%, except COD at &
16 m3/d. 0
« No nitrification/denitrification: : I
4 8 12 16

Winter (£10 °C)

« No Premoval
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Removal efficiencies for different inflow rates (m3/d)
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Nitrification ( NH4* 73%)
Denitrification (NO3z 28%)

19%

TN (mgN/L)

Performance test at Paradise city (2019)

® Influent ™ Effluent

76%

TP (mgP/L)

TN & TP removal at Paradise city (2019)

Treated water=11m3
HLR = 0.24 m3.m=2.d"
COD & BOD removal >90%
1SS removal > 95%, TP > 50%

Less removal
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BOD < 25 mg/L
1SS < 60 mg/L
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Nitrification ( NH4* 72%)
Denitrification (NOs 18%)

24%
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Performance test at Dranouter (2019)

® Influent ™ Effluent

51%
e

TP (mgP/L)

TN & TP removal at Dranouter (2019)

Treated water =92 m3
HLR = 2 m3.m=2.d"!

COD, BOD & TSS removal >90%
TP removal > 50%
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COD, BOD & TSS removal at Dranouter (2019)
Limit:
BOD < 25 mg/L
1SS < 60 mg/L



‘»‘f":‘ 4. Performance test at festivals 2019

120

« Efficient removal of metals

100

« All the micropollutants were

under detection limit except 60
diclofenac & trimethoprim
which were removed through
As Cd Pb Cr Zn

MCW.

% Removal
N 03]
o 8 S

o

Metal removal efficiencies at festivals (2019)
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s | 4. Performance test: Drinking water

S system at Dranouter 2019
. Further removed | Drinkingwater | Standard Limit
nutrients and EC (uS/cm) 56.1 +42.1 2500
Oghigved NH,*-N (mgN.L"") 0.28+0.2
drinking water
standards o L 031 £0.5 .
NO5;-N (mgN.L") 3.1 £4.1 50
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=1 CONCLUSION

1. Development phase:
« GW and mixture of GW&BW can be treated.
« GW->to meet discharge limits.
2. Challenge test:
« HLR of 1.1 m3.m=2.d-.
3. Performance test:
« Contaminants including metals and micropollutants were removed.
4, Drinking water system:
« Removed nitrogen components

« Drinking water legislative standards met.
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