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This Presentation Will:

ÅProvide an Overview of MBRs

ÅDescribe Applicability to Reclamation and 

Reuse and Decentralization

ÅProvide Perspective on Application by Bellagio 

International Residency Team

ÅProvide Example Applications



Can You Tell Me Where the 12,000 

m
3
/day Swanage WWTP, UK is?



Do You Believe Structure on Left is 

a Wastewater Treatment Plant?

3,400 m3/day

Hamptons

WRF,

Cumming,

GA, USA



Here is the 1,900 m
3
/day Porlock 

WWTP, UK

Located In Exmoor National
Park, with nearby bathing
beach, an Environmentally

Sensitive Area



And, Here is the Effluent Quality 

That Can be Produced!



MBR is an Activated Sludge 

Process!

ÅEssential Features of Activated Sludge*:

ïFlocculent Slurry of Microorganisms

ïQuiescent Settling (In MBR, Replaced with 

Membranes)

ïReturn of Settled Solids to Bioreactor

ïExcess Solids Wasted to Control SRT

* Grady, Daigger, and Lim, 1999.



RAS WAS

Aeration Tank Membrane
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MBRs Incorporate Essential 

Features of Activated Sludge*:

Flocculent Slurry Liquid-Solids Separation

Solids Return Wasting to Control SRT

* Grady, Daigger, and Lim, 1999.



Benefits of MBRõs Make Them Ideal 

for Water Reclamation:

ÅComplete Retention of  Particulate Matter -

Effluent TSS is Very Low

ÅHigh MLSS/Long SRT - Compact Bioreactor

ÅComplete Biomass Retention

ÅSmall Footprint - Small Bioreactors with No 

Clarifiers or Filters

ÅAutomated Operation



Protozoa

T4 Phage

Virus

E.coli

Bacteria

0.01 mm 0.1 mm 1 mm 10 mm

0.02 - 0.07 mm 0.5 - 2 mm 3 - 15 mm

Typical UF

Giardia

Typical MF

Membranes Can Remove Wide 

Range of Pathogens



Symmetric Asymmetric

100 mm 100 mm

Hollow Fibre Flat Sheet

Everything Begins with the 

Membrane



Membrane Elements are Assembled 

into Modules, Then Into Casettes

ZW 500c Cassette



2 
process 
trains 
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Manifold

Air 
manifolds 

Casettes are Inserted Into Process 

Trains


