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Membrane technology compared to other treatment technologies, however, is 
unique because the membranes sacrifice their life and quality while treating water 
at the same consistently high levels. Therefore, membrane replacement and the costs 
associated with it are a common reality when using membrane technology.  

A concern for municipalities is how long their systems will last and how much 
it will cost to replace the necessary equipment. Membrane replacement contrib-
utes the majority of operation and maintenance (O&M) costs for membrane 
systems. Over a 20-year project life cycle, equipment costs will constitute the 
main cost for membrane systems. Treatment equipment (not including the actual 
membranes) usually accounts for half of the life-cycle cost. Initial membrane pur-
chase and membrane replacement combined typically account for about one-third 
of life-cycle cost. Energy and chemical costs usually account for around 10% of 
membrane life-cycle costs.

The American Membrane Technology Association (AMTA) projects that a 
well-designed reverse osmosis (RO) or nanofiltration (NF) system can last five to 
10 years with proper handling and care; a microfiltration (MF)/ultrafiltration (UF) 
system’s life expectancy is seven to 10 years. 

W
hen membrane installations were becoming commonplace 

in the 1990s,  the technology was foreign and expensive 

to municipalities  and uti l i t ies  in the U.S.  Since then,  however, 

the technology has grown immensely more cost-competitive with 

conventional treatment,  and plant operators  and managers  are 

more knowledgeable and experienced in the proper operation 

of  membranes. 

Best practices in caring for your 
membrane filtration system

By Clare Pierson
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membranes
Stretching the Life of 
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Prevention & Pretreatment
The AMTA makes many recommendations 

to plant operators who use membranes on how 
to keep membranes running smoothly and as 
long as possible. Users of membranes—espe-
cially RO/NF technology—need to be aware 
that RO/NF is great for desalination and ion 
removal but can run into trouble when used to 
treat water with greater turbidity, particulate 
matter and solids. 

A utility should strongly assess its source water 
supply on site before deciding on the particular 
membrane system. Measuring parameters such 
as microbial activity, total organic carbon, total 
suspended solids, temperature and pH—not just 
snapshots, but historical data as well—is critical 
in understanding incoming water quality.  

Conductivity measurement is a critical param-
eter in an RO system. Conductivity measurements 
provide an indication of system efficiency and can 
be used to trigger an alarm condition when prod-
uct quality or percent rejection decreases indicate 
a problem. A number of conductivity controllers 
specifically target the RO industry. 

Pretreatment is usually needed for turbidity 
reduction, iron or manganese removal, stabili-
zation of the water to prevent scale formation, 
microbial control, chlorine removal (for certain 
membrane types) and pH adjustment. This will 
reduce and prevent fouling of the membrane. 

An effective example is gravity filter pretreat-
ment, which helps eliminate membrane fouling 
by removing biological solids and turbidity, 
which in turn reduces physical deposits and 
trapped particles. It can consistently remove 
solids so the membranes can perform efficiently. 
The filter media will remove particulate mate-
rial prior to the effluent being fed to the RO 
membrane system. 

Prior to initiating the design of an MF or 
UF treatment facility, a pilot plant study would 
most likely be necessary to determine the best 

write in 702

Membranes in the Berkshires 

Vacation Village Resorts in Hancock, Mass., offers 364 fully furnished 
suites decorated in a traditional New England style, with fireplaces, 

furnished balconies with mountain views, pools, Jacuzzi, fitness room, 
arcade, Internet room and many other amenities. 

It can now add to its list of amenities a state-of-the-art membrane 
bioreactor (MBR) waste-
water treatment plant, 
which will be supplied 
by Koch Membrane 
Systems, Inc. The instal-
lation will be the first to 
use PURON modules in 
a private facility. 

Vacation Village 
selected PURON PSH 
500 membrane mod-
ules to be retrofitted 
into an existing bio-

logical wastewater treatment system. The entire plant will be installed with most of 
the equipment located underground to preserve the aesthetic characteristics of the 
environment at the Berkshires-based resort, while still providing premium wastewater 
treatment.

The membrane modules that will be used take up less space than conventional 
treatment alternatives. A key advantage of the module is the use of a single header 
with reinforced hollow fibers that are fixed only at the bottom. The sealed upper end 
of each fiber is allowed to float freely. This eliminates the collection of hair and other 
materials that can clog the upper end of membrane fibers in MBR module designs that 
employ both a top and bottom header. 

Biomass and particulates, including bacteria, are retained by the membrane and re-
main in the filtration tanks, while permeate is extracted through the membrane to the 
inside of the fibers for discharge. The outside-to-inside flow configuration provides 
optimal solids management and a high permeate output rate and uses up to 50% less 
energy than other MBR systems thanks to the unique aeration system design.

“The project not only allows the resort to expand,” said Michael Chan, project 
manager at Koch Membrane Systems, “but the plant upgrade will also produce high-
quality effluent that will meet the current subsurface discharge standards and help 
Vacation Village to anticipate future regulatory requirements.” WWD
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LEARN MORE
For additional articles on this topic, visit:  

www.wwdmag.com/lm.cfm/wd110801

membrane to use, particulate/organism removal 
efficiencies, cold and warm water f lux, the need 
for pretreatment and fouling potential. The 
results of a pilot study will help plant officials 
and operators better understand the membrane 
system’s life cycle and potential future costs. 

It is recommended that utilities and munici-
palities who are opting to install a membrane 
treatment system closely examine warranties 
from the manufacturer. They may also want 
to inquire about the membrane’s permeability. 
Membrane permeability is a membrane’s ability 
to pass water relative to the applied pressure. 
When measured, it can indicate the membrane’s 
fouling rate. Permeability can identify when 
problems such as tightening of the membrane, 
fouling, scaling or loss of f low are occurring.

Staff & Lab
Enough good cannot be said of having an 

attentive and educated staff to closely moni-
tor a utility’s system at all times, especially the 
pre- and post-treatment parts of membrane 
systems. These actions alert plant operators to 
impending problems so they can act quickly to 
prevent damage. 

Early detection of changes in a utility’s 
source water is also an important key to success-
ful plant operation. Staff should have access to 
proper tools and equipment to fix problems and 
conduct tests and inspections. 

Learning from Others
Fortunately, with the large influx of mem-

brane installations that has occurred over the 
past 10 years in the U.S., there is a wealth of 
information, including case histories, workshops 
and technical experts, which can supply knowl-
edge about the technology and solutions. 

Finally, an always effective method of 
learning about pretreatment and methods of 
preventing fouling and scaling is through 
training seminars and workshops that are held 
across the country each year. WWD

Clare Pierson is associate editor of 
Water & Wastes Digest. Pierson can be 
reached at 847.391.1012 or by e-mail 
at cpierson@sgcmail.com.

For more information, write in 1101 on 
this issue’s Reader Service Card

■ No operator exposure to raw sewage

■ No infiltration, inflow or exfiltration

■ No power required at the valve

■ Eliminate multiple lift stations

■ Minimal surface disruption 

■ Environmentally sound

■ Ease of field changes

■ Shallow burial depth

■ Smaller pipes 

■ Low O&M 

Get a free system layout & cost estimate.
www.airvac.com      Inquiries:  Tampa, FL   813-855-6297 Home Offi ce:  Rochester, IN   574-223-3980

Economical & Ecological
Wastewater Solution
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www.plasmawhirl.com

Biosolids GasificationEffluent UV Disinfection

The ArcWhirl® couples UV Disinfection with Biosolids Gasification into a patented plasma 
hydrocyclone. The ArcWhirl®, US Patent No. 7,422,695 issued on September 9, 2008 is a 
compact regenerative cooled PlasmaWhirl® Torch. Wastewater effluent is flowed internally 
and exposed directly to the intense UV light emitting from the plasma arc. Biosolids are fed 
directly into the plasma arc. A turbine section is coupled directly to the ArcWhirl® for lean 
combustion of the syngas. The turbocharged driven combustor provides excess pressurized 
air into an aeration section for aerating wastewater influent. Biogas from digesters can be fed 
and gasified in the ArcWhirl® section. The PlasmaWhirl® System combines UV Disinfection, 
Biosolids Gasification and Aeration into a compact and cost affordable package.  

For a demonstration, please visit our website at www.plasmawhirl.com.

PlasmaWhirl® System
For Municipal and Industrial Wastewater Treatment

Size Electrical Power Max. Flowrate Solids Feedrate
4” 35 KW 72,000 GPD 700 lbs/hour
8” 100 KW 1 MGD 1 ton/hour
72” 1 MW 10 MGD 10 tons/hour

Specifications
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