
An often overlooked aspect in process cooling water systems is adequate filtration.  
An increasing number of cooling tower users are installing automatic filtration 
systems to remove particulate and control contamination levels.  At Georgia 
College & State University in Milledgeville, Georgia, automatic, self-cleaning disc 
filters have provided an efficient and cost-effective solution to maintaining 
cleanliness and optimum performance of their cooling towers and process water. 

Cooling towers, by their nature, are excellent air scrubbers.  The cascading water 
washes airborne particles into the tower basin.  These particles collect in the 
system and cause an array of problems for downstream equipment and the tower 
itself.  Reduced cooling efficiency, shortened equipment life, increased 
maintenance and frequent downtime all can result from high concentrations of 
particulate.  In addition, particles provide a “breeding ground” for algae and 
biological growth.  Effective control of contaminants can enhance chemical water 
treatment and reduce costs by limiting “sites” for organic growth. 

Kevin Murner, Associate Director of Operations and Maintenance, evaluated 
several options for filtration on a new, three cell cooling tower at the college.  An 
automatic Turbo-Disc Filter system, manufactured by Miller Leaman, Inc., was chosen based on prior experience 
with a smaller Turbo-Disc Filter system.  The smaller Turbo-Disc Filter system performed well and provided 
effective, automatic filtration with minimal maintenance and operating cost. 

The 10-pod automatic Turbo-Disc Filter is installed on a side-stream loop and pulls dirty water from the tower 
basin at a rate of 1,000 GPM and returns the clean, filtered water back into the basin. Side-stream filtration results 
in the entire system volume being circulated through the filter multiple times per day. The system is comprised of 
multiple “pods” of disc filters, stainless steel manifolds and piping, a circulation pump for system flow, and controls 
for automatic operation.   

The filter pod utilizes a stack of polypropylene discs with grooves molded into each disc’s surface.  When stacked, 
the grooves overlap in a “cross hatching” effect, therefore creating a tortuous path through which the dirty water 

must flow.  Particles are trapped by the discs 
and accumulate until the filter requires 
backwashing.  Disc filtration technology was 
developed decades ago and originally used to 
filter fine metal particles from hydraulic fluid on 
aircraft. 

 

When the filter requires backflushing, the flow 
direction is reversed through each filter pod 
sequentially.  A small amount of compressed air 
is used to evacuate the vessel and flush the 
dirty water from the pod. Clean, filtered water is 
then sprayed from 
multiple nozzles located 

“Automatic Disc Filter Keeps University’s Cooling Water Clean”  
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Located off Highway 64 in Bradenton Florida, the Lena 
Landfill in Manatee County has faced many obstacles 
in an effort to control their hazardous waste.  Manatee 
County has a population of over 310,000 residents and 
collects over 350,000 tons of trash per year.  
Occupying over 330 acres of land, the landfill must bury 
the trash while preserving and protecting the 
environment in the surrounding area.   

One way of protecting the environment is to keep 
leachate, or hazardous liquids containing contaminants 
from decomposing trash within a landfill, from entering 
groundwater or surrounding rivers and ponds.  To 
accomplish this, the landfill has a system to direct all 
run-off water and stormwater to a 120 acre settling 
pond.  In 2005, Manatee County’s Lena Landfill was facing fines and penalties which had to be 
addressed. 

The Florida EPA (Environmental Protection Agency) requires that all water discharged to stormwater 
ditches and drains meet a quality standard of 29 NTU (Nephelometric Turbidity Units) or less.  
Turbidity represents the use of reflected light to measure the size or density of solid particles present 

in a liquid.  The Lena 
Landfill was operating 
with a turbidity of 35-40 
NTU.  There were limited 
options on how to remedy 
the problem.  One option 
was to build an additional 
settling pond, which 
would occupy 60 acres of 
the landfill’s valuable 
land.  Since the landfill is 
considered a Class 3 
hazardous landfill, the 
land is considered to be 
extremely valuable on a 
square foot basis.  

“Automatic Disc Filter Preserves Land”  
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Manatee County Lena Landfill 

Outlet Water Piping from Miller-Leaman’s                                                                   
1,400 GPM Turbo-Disc Filtration System  
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Another option was to filter the water in the existing settling 
pond, preserving the unused acreage for future use to bury 
trash from the rapidly growing county.   

To avoid millions of dollars of lost revenues, Manatee 
County contracted with the engineering firm PBS & J (Post, 
Buckley, Schuh & Jernigan) to develop a solution.  David 
Weber of PBS & J specified the installation of an automatic 
disc filter system capable of handling two million gallons of 
water per day (2 MGD).  The automatic Turbo-Disc Filter 
system was designed and manufactured by Miller-Leaman, 
Inc. of Daytona Beach, Florida.  The system consists of (2) 24-pod systems, complete with booster 
pumps.  As the water in the leachate, or settling pond rises to a particular level, submersible pumps 
activated by a float switch will engage.  The water is then directed through the Turbo-Disc Filter sys-
tems and discharged into neighboring waterways, meeting the Florida EPA requirements.  The filters 
can accommodate 1,400 gallons per minute (GPM) of contaminated particles and sediment.   

Each filter pod is made up of a stack of polypropylene discs offering three-dimensional filtration ca-
pability.  As the dirty water passes through the disc media, contaminated particles are trapped in the 
disc groves allowing clean water to flow from the system’s outlet.  When the filter pods require 
cleaning, an automatic backwash cycle is initiated due to a pre-set differential-pressure measure-
ment across the filter.  During the backwash, the filtration system’s booster pumps engage, produc-
ing the optimal pressure to thoroughly clean the disc media using a minimal amount of backwash 
water.  Only (2) filter pods are sequentially backwashed at a time; therefore, the downstream flow is 

uninterrupted during the 
duration of the backwash 
cycle.    

Filtering existing stormwa-
ter retention ponds is a 
very cost-effective solution 
for other high value real 
estate developments, such 
as shopping centers and 
commercial properties, 
where the availability of 
land is scarce or non-
existent. 
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Polypropylene Disc Media 

Intake Water Piping to Turbo-Disc System with Booster Pumps 




