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Poland was admitted to the European Union on May 
1, 2004, because it was able, among other require-
ments, to meet tight environmental standards. 

This former Eastern Bloc nation had come a long way 
since the 1980s, when it was suffering from ecologically 
disastrous levels of pollution due to years of infrastruc-
ture neglect. A Minneapolis-based firm -- Lemna -- has 
been instrumental in the clean up, designing more than 
eighty wastewater treatment ponds in Poland during the 
past fifteen years.  Lemna is now the largest United States 
presence in the ecological field in Poland. 

Viet Ngo, Lemna’s founder and CEO, says that Poland is a 
predominantly rural country of villages located at regular 
intervals of five kilometers apart and with populations 
of around 5,000. Lemna adapted to these local condi-

tions, offering an affordable alternative for a de-central-
ized, flexible, and less intrusive system of wastewater 
treatment. The key to this system is a series of treat-
ment lagoons around the countryside that use Lemna’s 
proprietary technologies: patented natural biological 
processes and (when an enclosed system is necessary)  
trademarked modular insulated covers. The lagoons are 
easily and quickly constructed by digging holes in the 
ground and lining them with geomembrane, so waste-
water cannot seep into the surroundings. This “scattered 
sites” approach has proven an economical alternative to 
a centralized urban solution based upon the mechanical 
or chemical processing of waste, which would require 
an expensive piping system and permanently installed 
concrete structures. 

Artist/engineer Viet Ngo is cleaning up wastewater 
facilities around the globe 

using natural biological processes...
and leaving behind works of art.

Art Treatment

by Regina M. Flanagan

This water treatment lagoon in Kochice, 
Poland, designed by Viet Ngo of Lemna, 
uses duckweed for biological treatment.
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These projects show the influence of an artist as well as an 
engineer.  Ngo came to the United States from Viet Nam 
to study civil engineering in 1970, but while studying for 
his master’s degree from the University of Minnesota, he 
also took art classes, rented a studio space, and created 
large-scale sculptures. Ngo became increasingly inter-
ested in creating work that would address environmental 
issues and merge his artistic sensibilities with problem 
solving. In creating Lemna, he aimed to transform waste-
water treatment facilities -- which are necessary pieces of 
infrastructure usually hidden away or disguised -- into 
interesting parts of the landscape.

Ngo has also applied his creativity to the design 
of other water treatment system components. 
Often a covering system is necessary, to control  

odor, heat loss, algae, and gas collection. While most of 
Lemna’s installations in Poland are aerobic, using oxygen 
and the Lemna duckweed process, some required an 
anaerobic environment (without oxygen) to provide treat-
ment. These projects use the LemTec™ Modular Insulated 
Cover System that consists of individual casings that are 
laced together during installation to completely cover the 
liquid in a lagoon, pond, basin, or tank. The casings are 
composed of closed cell extruded polystyrene insulation 
sealed between two sheets of high-density polyethylene 
(HDPE) geomembrane. With an insulation R-factor from 
10 to 30, the cover functions particularly well in cold 
climates to retain heat and improve treatment rates. The 
floating cover is engineered for a custom fit with openings 

Ngo has pioneered a unique biological process for 
treating wastewater that uses a floating aquatic 
plant: duckweed (or lemnaceae, from which his 

firm takes its name), a species that thrives anywhere in 
the world from cold climates to the desert. The plant takes 
up nitrogen and phosphorus from the water and is later 
harvested and used as fertilizer, completing the nutrient 
cycle. 

Ngo first demonstrated the Lemna Duckweed Wastewater 
Treatment process at the Devil’s Lake, North Dakota, 
Municipal Treatment Facility, completed in 1987. Nine 
serpentine channels covering an area of 89 acres filter 
nearly 3.5 million gallons of water per day. Geotextile 
“curtains” or baffles guide wastewater through the 
lagoon. The surface plants provide an attractive contin-
uous green zone.  The Devil’s Lake project has received 
attention in both art magazines and scientific journals 
because the functional lagoon creates a beautiful form 
in the landscape. Another example of Ngo’s system is a 
wastewater treatment facility in Cleveland, Georgia , in 
the Blue Ridge Mountains of the southeastern United 
States. The lagoon follows the contours of the land and 
incorporates a rock outcropping. It appears as a lake in a 
park-like setting because existing trees and boulders were 
retained. The facility is a good neighbor, blending into the 
landscape surrounding this tourist town. 

The tiny duckweed (Lemnaceae spp.)  has become the namesake 
of a ground-breaking  company that has completed more than 
250 infrastructure projects in 30 countries, and currently has 
$2.5 billion worth of projects under development.

A Devil’s Lake, North Dakota, facility, above, that first demonstrated the use 
of lemnaceae plant in wastewater treatment is an achievement recognized 
in both the art and science communities.  The LemTec™ Modular Insulated 
Cover System for wastewater treatment, right, is composed of casings of 

closed cell insulation between two sheets of durable geomembrane
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Ngo considers himself a multi-faceted artist 
who receives personal fulfillment through 
projects that are environmentally responsible 

and make a contribution to society. He is a patient person 
and recognizes that some of his projects may take ten 
or twenty years before the long–term results (such as a 
cleaner environment) become apparent. But achieving 
these results is the most meaningful kind of art to him, as 
well as the foundation of a business philosophy that has 

led to international success.

Learn more at www.lemnatechnologies.com
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cation of the Industrial 
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International.

for mechanical equipment and walkways, and hatches to 
access submerged equipment. Designed to accommodate 
fluctuating water levels, the cover can rise and fall while 
still conforming to the basic geometry of a lagoon, pond 
or structure. 

Lemna’s patented biological processes and cover systems 
have quantifiable positive impacts on the environment. 
The biological process requires no chemicals and the cover 
system, which prevents sunlight from reaching the water 
surface and thereby eliminates the growth of algae, means 
that less chlorine is necessary to treat potable water in a 
reservoir. Another product, the LemTec™ Gas Collection 
System, a variation of the modular cover system, traps 
and contains the gases that are the result of the biological 
treatment of effluent from industrial processes. This “bio-
gas” is collected in a duct system and is either flared off or 
used in place of natural gas or fuel oil. In Slovenia, Lemna 
covered existing tanks, facilitating the recovery of bio-gas, 
which can be used as fuel. 
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In Slovenia, Lemna covered existing 
tanks, facilitating the recovery of 
bio-gas, which can be used as fuel. 

LemTec Gas Collection System, 
left, shown during installation, is 
custom designed to conform to 

the wastewater treatment lagoon’s 
geometry, and enables bio-gas to 

be collected and used as fuel.

Editor’s Note: This article first appeared in the 
July/August 2004 issue of Fabric Architecture, a 
publication of the Industrial Fabrics Association 
International.




