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Project drivers

Stricter legislation , both at European and national levels

Urban Wastewater Treatment Directive (271/91/EC)

Water Framework Directive (2000/60/EC)
Foreseen more stringent legislation

Growing seasonal water demand (wastewater
production) in sensitive and popular destinations along
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production) in sensitive and popular destinations along
with the need to maintain high water quality levels

Popular tourist destinations often suffer from water
scarcity (i.e. Mediterranean region) requiring more and
more water reuse

Need for specific decentralised solutions in
isolated/remote areas for hotels, campsites, small
communities, etc



Proposed solution: MBR technology

Advantages

High purification rates
Small footprint
Pathogen-free effluent
Possibility of water reuse for non

potable applications (water flushing,
irrigation, etc.)

Accumulation 
of fibers/hairs
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irrigation, etc.)

Disadvantages

Solids accumulation on the membranes
and pore clogging (Fouling)

High energy consumption (aeration)
Expensive and skilled operation and

maintenance

Accumulation 
of sludge



Project IWAPIL objectives

To develop and test a compact MBR solution suitable for
decentralised applications based on an innovative low-
maintenance membrane module.

To achieve much more efficient depuration rates than
existing decentralised plants, allowing reuse of wastewater
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existing decentralised plants, allowing reuse of wastewater
for non-potable applications (irrigation, toilet flushing, etc.)

To achieve a highly automated system with minimum
maintenance which does not require skilled operators
on site.



The IWAPIL prototype

First test at “Las Lomas” campsite (Sierra Nevada National
Park, Granada, Spain), which made it possible the adaptation
and optimisation of the prototype

Operation at “Fornella” campsite/restaurant/boat industry (Lake
of Garda, Italy), from 1st July to 9th September 2006
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Prototype´s flow diagram



The IWAPIL prototype (2)
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IWAPIL Prototype



PURON hollow membrane module 
(1)
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The PURON membrane module



PURON hollow membrane module 
(2)
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The PURON membrane technology



PURON hollow membrane module 
(3)

TECHNICAL SPECIFICATIONS MBR Module 

Type UF

Cut-off (nominal pore diameter) 0.05 µm

Diameter hollow fiber (outside) 2.6 mm

Effective fiber length 1800 mm

Elements per module row 9

Number of module rows 1

Effective membrane area 30 m2

Length 80 mm

Width 932 mm
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Technical specifications of the PURON membrane tested module 

Width 932 mm

Height 2143 mm

Connection to permeate DN 32 (PVC threaded connectio n)

Connection to module aeration DN 25 (PVC threaded co nnection)

pH resistance 3-12

Temperature resistance Up to 40ºC

Backwash presure Up to 1 bar

Operational flux 15 L m2/h

Maximum operational flux 25 L m 2/h

Membrane fibre material Polyether Sulphone

Pipes PVC



Monitoring (1)

Designed to work automatically, with on-line monitoring of
influent flow, DO, pH, TSS, Temperature, water levels, TMP, etc
Regular measurement of the main chemical and physical
parameters in the incoming wastewater and the permeate
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Monitoring plan for assessing purification efficiency



Monitoring (2)

Biomass behavior and composition
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Parameters under study for biomass evolution



Incoming wastewater 
characteristics

Parameter
Measuring 

unit
Aver. value

Minimum 
value

Maximum 
value

COD mg/L 1.940 169 6,960

BOD5 mg/L 388 210 520

N mg/L 37 8.5 116

High COD values
High COD/BOD ratio (low biodegradability)
Rapid load increase (seasonal shock loads)
Non-domestic input (restaurant/boat industry)
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Ntot mg/L 37 8.5 116

COD/Ntot mg/L 47 7,9 131

N-NH4
+ mg/L 14,5 4,9 27

N-NO3
- mg/L < 0.18 < 0.18 < 0.18

N-NO2
- mg/L 0.05 0.02 0.27

P-PO4
3- mg/L 2.8 0.8 5.7

Anionic surfactants mg/L 5.8 3.7 12.4

Non ionic surfactants mg/L 6.9 2.0 13.0

TSS mg/L 492 64 2.454

Escherichia coli CFU/100 mL 2.1×106 1.2×105 4.7×106

Characteristics of the incoming wastewater



Results: removal efficiency (1)

Excellent results for COD and TSS removal after only one week
commissioning, averaging >99% throughout testing period
Reasons: favourable Temp, DO and pH and in particular a well-
adapted inoculum (MBR seed).
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COD and TSS concentrations in the inlet wastewater and plant 
effluent (permeate)



Results: removal efficiency (2)

Average BOD5 removal > 99%
Ntot removal close to 80%, complete removal of ammonia
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Different N fractions concentrations in the inlet wastewater and plant effluent (permeate)



Results: removal efficiency (3)

25% removal of the
incoming P-PO4

3- (system
not design for P removal)

E. coli: excellent removal
(>99.99%), equal to 6

Parameter
Measurig 

units
Mean value

INLET OUTLET

COD mg/L 1,940 11.3

BOD5 mg/L 388 2.5

Ntot mg/L 37.0 6.4

N-NH4
+ mg/L 14,5 < 0,8

N-NO3
- mg/L < 0.18 5.7
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(>99.99%), equal to 6
logarithmic units

SBI values 8 to 10 � quality
class “I” (well colonized floc,
high biological activity and
high treatment efficiency)

N-NO2
- mg/L 0.05 0.02

P-PO4
3- mg/L 2.8 1.85

Anionic 
surfactants

mg/L 5.8 0.37

Non ionic 
surfactants

mg/L 6.9 < 0.16

TSS mg/L 492 0.66

Escherichia coli
CFU /100 

mL
2.1××××106 1××××100

Measured values for chemical and microbiological 
parameters at the inlet and outlet of the prototype 

during the testing period 



Operational aspects

Quick set-up and commissioning at Fornella was possible due
to the previous experience at Las Lomas (Spain)

Trouble shooting/weak points detected:

odours and accumulation of waste at the screen
installation (solved by regular cleaning+washing with
permeate)

Sfax, 4th-8th May 2008 - Page 16

permeate)
non-automatic restart after an energy blackout (requires

manual restart)
insufficient reliability of some of the on-line instruments

(TSS) due to ON/OFF aeration operational mode

High prototype D.O. operation and subsequent high energy
consumption (9.2 kWh/m3). Optimisation is therefore required.



CONCLUSIONS

Prototype achieved excellent removal rates for COD, TSS,
BOD5, N and E. Coli after one week commissioning, despite
very high inlet COD concentrations and shock loads.
Permeate concentrations complied with the Directive
91/271/EEC discharge consent limits and were in general
under the Italian limits for water reuse (D.M. 185/03)
Easy-handling system which required relatively low
maintenance control .
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maintenance control .
High energy costs (9.2 kWh/m3) mainly due to high
operational D.O. concentration � next stage: Energy
consumption optimisation.
Once optimised, the system will become a suitable solution for
wastewater treatment in decentralised small communities,
camping sites, hotels, etc. placed in sensitive areas and/or
where increasing water scarcity urgently demands water
reuse.



Thank you for your attention!

Further information on the 
IWAPIL project at:  

www.iwapil.com
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