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Water Facts

WATER IS NECESSARY FOR LIFE, BUT…
Less than 1% IS AVAILABLE FOR HUMAN USE

RECYCLED WATER IS SAFE, YET…
Less than 10% IS USED MORE THAN ONCE

WATER REUSE LEADS THE WORLD IN RESEARCH…
More than $60M INVESTED DURING THE LAST DECADE
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Source: http:/watereuse.org
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Water Reuse Drivers

• Availability of sufficient water
– Population boom has lead to overdrafting of aquifers
– Increased demands for agriculture and food production
– Climate change exacerbates reservoir evaporation

• Water quality
– “Fit for Purpose” reuse guidelines
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Water Reuse Drivers

• Cost
– Water-Energy Nexus
– Water reuse curbs cost of water treatment
– Water reuse reduces potable water use cost

• Ample Opportunity 
– Wide range of applications
– EPA estimates the US reuses 7-8% of total wastewater
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Water and Wastewater Applications 
for Membranes

• Drinking Water
Seawater Desalination
Surface Water
Ground Water
Brackish Water 

• Wastewater Treatment

Secondary / Tertiary Treatment

• Water Reuse 

• Process Water

• Wastewater

• Reuse

• Cooling Tower Blowdown 

• Boiler Feed Water

• Produced Water

• High-Purity Water

• Desalination

Municipal Water and Wastewater Industrial Water and Wastewater
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Basic Processes for Water Reuse
• Biological Treatment

Anaerobic/Aerobic treatment
– Nutrient Reduction

• Filtration
Microfiltration / Ultrafiltration / Media filtration
– Suspended Solids Reduction
– O&G, bacteria and virus reduction

• Reverse Osmosis
Nanofiltration/RO
– Dissolved Solids Reduction

• Post-Treatment
Activated Carbon/Ion Exchange, advanced oxidation
– Sterilization, decomposition of residual contaminantss 
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Water Reuse Cycle
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Source: http://watertreatmentprocess.net
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Water Recycling Treatment and Uses
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Source: http:/www3.epa.gov
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Landscape of Ultrafiltration Products 
for Water Reuse Applications
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• Civil works
• Equipment costs
• Operating costs

– Power consumption
– Chemical consumption
– Membrane replacement or other consumables
– Manpower for daily operation
– Maintenance costs

Costs Associated with Treatment 
Schemes
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MBR vs. Conventional Treatment
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Advantages of MBR Technology: 
Small Footprint

• Saves space + construction costs

• Less intrusive to the environment

• Existing treatment capacity can be doubled

• Existing infrastructure might be used
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80,000 p.e.
MBR vs. CAS Size Comparison
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Conventional plant         
Membrane bioreactor plant



©2015 Koch Membrane Systems, Inc. All rights reserved worldwide. For related trademark information, visit www.kochmembrane.com/legal.  
Koch Membrane Systems, Inc. is a Koch Chemical Technology Group, LLC company. 

Advantages of MBR Technology: 
Better Effluent Quality

Parameter MBR Conventional

TSS [mg/l] < 0.5 10-15

BOD5 [mg/l] < 2 <10

PTotal [mg/l]* < 0.05 0.8-1.0

Bacteria 
removal > 4 log No Barrier

NTotal [mg/l]* < 3

Turbidity 
[NTU] < 0.2 1-2

* with appropriate biological design and/or chemical addition

Typical Municipal MBR Effluent QualityTypical Municipal MBR Effluent Quality
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Why RO for Water Reuse?
Benefits and Challenges 
• RO is frequently required for TDS reduction
• RO produces effluent is suitable for most industrial reuse 

purposes

• Challenges
– Plugging of brine spacer
– Scaling and Organic / Bio fouling

• Poor feed quality for RO results in:
– Higher feed pressure
– Increased power & chemical costs
– Short membrane life

Pretreatment to RO must be chosen carefully 
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UF Membranes as RO Pretreatment

• UF Permeate is of suitable quality to feed RO
– Consistent effluent quality alleviates upset conditions

• MBR provides optimum solution
– Life cycle costs low in comparison with alternatives

• Reliable and automated operation 

• Consolidated technical support
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PURON® MBR
Start-up Q2 2012

Annual Avg Flow 56 MLD / 14.8 MGD

Membrane Area 96,000 m2

• Municipal secondary effluent treatment

• High TSS & ammonia

• Effluent industrial reuse

Case Study: Aquapolo, Brazil
Tertiary MBR
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Secondary 
Effluent MBR RO Industrial 

Reuse

Case Study: Aquapolo, Brazil
Process Overview

BioreactorUF
Membranes

RO
Membranes
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Parameters Unit Effluent of STP Reuse Water 
Requirements

Average Flow
MLD

MGD

138

36.5

56

14.8

BOD mg/L 20 - 60 10

COD mg/L 50 - 120 20

TSS mg/L 40 - 100 2

Ammonia Nitrogen mg/L 20 1

Total Phosphorous mg/L 5 0.5

Turbidity NTU 50 1

Conductivity µs/cm² 650 - 1500 720

Surface Active Agents mg/L 5.1 1

Case Study: Aquapolo, Brazil
Meeting Water Quality Criteria
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Membrane 
Tank

Ancillary Skid

Blowers

Modular Systems:
>1000 m3/d (265k gpd)

Anoxic Tank

Membrane 
Tank

Ancillary 
Skid

Blowers

Aeration Tank

Package Systems: 
Up to 1000 m3/d (265k gpd)

Package & Modular  MBR Systems

Footprint: <200 m2 (2000 ft2) Footprint: <100 m2 (1000 ft2) per train
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• Capacity: 265 m3/d (70k gpd)
• Remote location
• Power outages
• Unmanned

MBR Filtration 
Unit

Required Observed
BOD5 mg/L 300 < 30 <2

TSS mg/L 200 <30 <2
TKN mg/L 50 NR NR
NH3-N mg/L 40 <1 <1

Total N mg/L NM <10 <5
Total P mg/L 7 NR NR

NM:  Not Measured
NR:  Not Required

Parameter Units Influent Effluent

Case Study: Hancock, MA USA
MBR for Leach-field Disposal
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MBR Product Innovation
PULSIONTM MBR
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Piston-like pumping effect

 40% Aeration Energy 
Savings

 25% Footprint Reduction

 Simplified Design and 
Operation
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PULSIONTM MBR
System Design Benefits

p 24

 Reduced membrane tank sizing

 Smaller system footprint

 Elimination of aeration cycle valves

 Reduced blower sizing

 Train configuration flexibility

 Reduced aeration piping size & complexity

 Size reduction or elimination of compressed air requirement

 Reduction in construction and operating costs
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UF Membranes for Tertiary 
Applications

p 25

• Avg. solids up to 100 mg/L with 
excursions up to 1000 mg/L

• Dead-end operation
• Integrity validation capable with PDT
• NSF61 & LT2 certified
• Seawater compatible

• Avg. solids up to 1000 mg/L with 
excursions up to 3000 mg/L

• Dead-end or feed & bleed operation
• NSF61 certified

Pressurized – Cartridge Type Submerged – Module Type

PURON® MP PURON® HF 
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• Tight UF Pore Size with Narrow 
Distribution: 
– High rejection
– Easily cleaned

• High Porosity:
– Higher flux
– Lower TMP

UF Membrane with 
Solids Handling Capabilities

• Supported Membrane: 
– Virtually unbreakable

p 26
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Submerged UF Module with 
Solids Handling Capabilities

p 27
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Pressurized UF Cartridge with
Solids Handling Capabilities

Free floating 
membrane fibers 
allow more complete 
air scouring

Sediment is 
easily removed 
during 
backwash

Drain
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Results of High Solids Tolerance UF 
Membranes

p 31

• Reduced TMP and lower energy

• Ability to handle upsets

• Less pretreatment requirements

• Less chemical usage

• Longer product life
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Pressurized UF Skid Designs 

MP-6P MP-10P MP-80 
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Large expansion of a fertilizer manufacturing facility
included a plan to build a wastewater reuse plant that will
provide the facility with reliable and low cost high quality
water.

The feed:
• City WWTP effluent after tertiary treatment (sand filter)
• Turbidity: Average 1 - 10 NTU, peaks up to 50 NTU
• Occasional low level surfactant contaminants

The System:
Pressurized UF system followed by double pass RO

Plant Commissioning Schedule: Q2 2016

Case Study : Water Reuse at a 
Fertilizer Producer (USA)
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WWTP
Activated 
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3-mile 
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Storage 
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Water Reuse Project - Process 
Scheme
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• Develop new and improved membrane products
– Reduced fouling membranes for higher product throughput and reduce 

cleaning chemical consumption
– Improved product for longer membrane life
– Improved manufacturing processes for lower membrane cost

• Develop new and improved operation
– Reduce air scouring costs
– Use intelligent controls to optimize operation and reduce manpower demand

Reduced Capital and Operating Costs for Reuse Projects

Recent Years Improvements of 
Membrane Products
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Summary
• UF membranes, including MBR, can be effectively used as a part 

of the treatment scheme and as a pretreatment to RO for 
industrial reuse projects
– Provide high quality feed water
– Minimizes footprint & cost of civil works
– Reduces susceptibility of treatment to upsets

• Optimal treatment scheme depends on specific application

• Recycle schemes can be implemented internally or on a larger 
external scale

• In areas with critical water shortages, innovative membrane 
technologies help make these plants work



Thank you for 
your attention!

“When the well is dry, we know the worth of water.”
-Benjamin Franklin


