
CASE STUDY
T SU,  T E N N E SS E E
LOOKING FOR REMEDIATION FROM HARMFUL ALGAE 
BLOOMS IN NASHVILLE, TENNESSEE STATE UNIVERSITY IS 
RECLAIMING HEALTHY CAMPUS WETLANDS THROUGH 
EBS-DI BIOAUGMENTATION TECHNOLOGY.

What do you do when you realize you’ve got a recurring Harmful 
Algae Bloom (HAB) situation that can get so out of control, it 
endangers the entire surrounding habitat? 
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That was the situation for Dr. Thomas Byl, Assistant Professor at 
Tennessee State University (TSU) in Nashville. With a doctorate 
in Biology/Environmental Toxicology, he appreciated the danger 
of an extreme, semi-annual HAB that has been recurring like 
clockwork, each March and September, in the campus’ Wetlands 
area. The HAB affects the entire Wetlands ecosystem, often 
poisoning wildlife with Microcystin. As a researcher, Byl was 
excited to learn there is an all-natural, organic solution to the 
persistent problems in the TSU Wetlands.

BLEEDING EDGE TECHNOLOGY

He discovered a new technology—EBS-Di—offered by 
EnBiorganic Technologies. Though it’s a microbial solution, it runs 
counter to most current chemical or engineered systems. This is 
no “bug in a jug” or chemical additive approach. The EBS-Di is the 
only automated bioaugmentation system that generates, adapts, 
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and dispenses active-state microbiology in one complete, in 
situ package. EBT’s process technology works by remediating 
the HAB, and eliminating the harmful toxins it produces. In the 
end, the EBT-selected microbes bring the water body back into 
balance, restoring it to a natural, healthy state.

Bioaugmentation is essentially the introduction of good 
bacteria to treat or eliminate bad bacteria. Bioaugmentation 
is not new to the water treatment industry, but goes underused 
due to its tedious application, and the untrustworthy nature 
of spore-state microbes. Despite its environmentally friendly 
effects, the cost of sufficient amounts of microbes plus manual 
labor required has often deterred industry mass adoption. That 
is, until EnBiorganic invented a way to automate the process 
with super-charged, active-state microbes through the EBS-Di 
system.

The EBS-Di is able to automatically dispense a specific 
formulation of microbiology for a particular site. Trained to feed 
off a certain diet, the microbes are then released into the water 
environment. Knowing their food source—harmful algae and/
or other undesirable microbes or pathogens—the cultured, 
naturally occurring microbes are introduced in such populations 
as to completely overwhelm the problematic elements, eating 
them into oblivion. The microbiology solution is completely 

non-pathogenic, and has proven in several documented studies 
to have a positive impact on the entire ecosystem surrounding 
the treated water body.

What really makes it stand out, however, is not just its immediate 
rehabilitation effect. It has the ability to restore water back to its 
natural, healthy, state. This sets up a balanced environment that 
discourages any subsequent HABs.

HABs are always a symptom of a greater issue—usually 
watershed-wide—that is linked to runoff with excess nutrients, 
most often from application of chemical fertilizers. These 
issues create an imbalance in the microbial equilibrium, in 
which cyanobacteria or blue-green algae (HAB) thrive and 
outcompete good bacteria that make the water body healthy. 
EBT-selected soil microbes are essentially those good bacteria, 
essential to a healthy lake, pond, or reservoir. The EBS-Di is the 
groundbreaking system that delivers bioaugmentation in a way 
not seen before, making such restoration possible. In effect, it’s 
more than just a “band-aid” solution to get rid of the symptomatic 
HAB. It actually solves the root problem. 

THERE WILL BE TWO ASSESSMENT AREAS CRUCIAL TO 
THE SUCCESS OF THIS PILOT:

1. ENVIRONMENTAL IMPACT

The microbes used by EBT are non-toxic, non-pathogenic, non-
GMO, and already exist in nature. It’s important to prove this 
in a real-world demonstration, since environmental safety and 

TSU is working in partnership with EBT and the 
Tennessee Department of Environment and 
Conservation (TDEC) to address the consistent 
HAB issues at the campus Wetland. The 
Wetland—managed by the TSU Department 
of Agriculture—comprises about 30 acres, 
with three individual pockets of water blocked 
by beaver dams. This area forms an excellent 
pilot location in which to prove out the EBS-Di 
system because: 

1. The separate, pocketed nature of the 
affected Wetland locations allow for a 
natural study control.

2. The size of the Wetlands being treated is 
manageable with just one EBS-Di unit, 
decreasing the cost of the pilot study.

3. As a research university, TSU has collected 
years of data, reporting on the HAB issues 
of the Wetland and their effect on the 
ecosystem. This provides quality baseline 
data for scientific comparison.



sustainability is the primary concern of all potential end users. 
This makes it a perfect real-world candidate for TSU student 
researchers. Under Dr. Byl, they’ll conduct a comprehensive 
assessment of the wetland ecosystem—all relevant plants, 
animals, and bacteria—throughout the entire project 
duration, using years of pre-existing data for comparison. 
EBT expects their findings to indicate dramatic improvement 
in quality of life for the entire ecosystem. The company also 
expects project data to again demonstrate the safety of their 
microbe, showing that not only will they eliminate HAB and 
other contaminants, but that they are beneficial to the entire 
ecosystem.

2. EFFICIENCY OF THE PROCESS

Given the size of the Wetland, EBT has confidence that the 
HAB will be remediated completely within a matter of weeks. 
The important aspect to note will be whether this creates 
conditions that prevent HAB from recurring the following 
season. EBT believes strongly that it will, because their process 
completely eliminates unwanted microbes. Such an outcome 
would indicate the discovery of a truly permanent HAB 
solution.

LARGER IMPLICATIONS

The TSU remediation project has broader implications 
than just for the TSU campus Wetlands. Once the positive 
outcomes are shown, the proof of a HAB solution that has truly 
permanent elimination of blooms could change the way such 
problems are approached everywhere.

For this reason, TDEC decided to monitor the project as 
a third party. Because TSU offers a robust Environmental 
Studies program, there exists 20 years of data about ducks, 
turtles, frogs and other aquatic and wetlands species in the 

area being remediated. Many of these have experienced die-
offs due to cyanotoxin poisoning. 

Filamentous algae is also a big problem there. These are 
colonies of microscopic plants that link together to form 
threads or mesh-like filaments. These primitive plants normally 

grow on the surface of hard objects underwater, but they 
can break loose and form floating mats. Filamentous algae 
are important because they produce oxygen and food for 
the animals that live in the water body, but they can also 
cause problems, such as clogs and stagnancy. Filamentous 
algae don’t have roots, but get their nutrients directly from 
the water, making their growth and reproduction entirely 
dependent on the amount of nutrients (such as fertilizer) 
in the water. So, when those nutrients get too high, the 
matting, clogs and stagnancy can quickly get out of control.

The issue with many existing HAB-busting technologies—
such as mechanical removal (expensive and continuous), 
ultrasound (kills some, depending upon specific frequency, 
but does not remove dead algae or their toxins) and those 
dependent on constantly introducing chemicals into the 
already chemically contaminated water don’t remove 
dead algae or the toxins. The sad truth is that none of 
these approaches sustainably solve the problems. An all-
natural solution is the only one that’s truly affordable and 
sustainable. 
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From a purely practical standpoint, this beats high-capex 
mechanical and other solutions that can sometimes 
eliminate algal bloom, but do nothing about resulting 
cyanotoxins, or eliminating the actual cause of the HAB. 
Naturally occurring EBT microbes, on the other hand, 
consume the toxins, eliminate the bloom, and solve the 
underlying problem by bringing waterborne nutrients 
back into balance. This fixes the nutrient overload problem 
caused by watershed runoff, and will stop future blooms 
from occurring if the EBS-Di continues to be implemented. 

Of course, because agriculture and other nutrient land-
application will continue, and will keep running off into 
waterways, the waterbody will always have to be treated and 
brought back into balance. That said, the automation of the 
EBS-Di allows for economic and environmental adaptation. 
This means that once the initial HAB issue is remediated, the 
EnBiorganic team can easily adapt their service technology 
to accommodate the requirements of the waterbody 
through its remote control and monitoring capabilities. 

MEASURING OUTCOMES

To measure results after initial dispensing at the TSU 
campus Wetlands, engineers will learn from student 
researchers whether the spring HAB actually occurred. If 
so, they will add more microbes. If not, they’ll continue with 
regular dispensing about a month past the historical bloom 
window, then stop building microbe presence. Nutrients 
will be monitored to detect any additional inflow that 
might require higher dispensing levels. A progressive case 
study may come about before the end of 2022, likely mid-
summer, to judge success levels.

Similar pilot studies using EBS-Di are expected to take place 
at Lake Conway in Belle Isle, and Pinecrest, both in Florida. 
Flamingoes used to flock at locations like these, but are now 
gone. The cause is believed to be cyanotoxin-contaminated 
water, which kills many wading bird species, along with 
other aquatic life. Remediation progress will be monitored 
after a year of treatment to determine success.

HOW IT WORKS

EBS-Di from EnBiorganic Technologies is currently the 
only automated bioaugmentation system. It generates 
microbiology and dispenses active-state, concentrated, 
massive quantities in a patent-pending process. This process 
has applications for wastewater in municipal, agricultural, 
and industrial sectors, as well as the remediation of HABs 
and cyanotoxins from lakes, reservoirs, and estuaries. EBT 
microbes are ubiquitous bacillus (soil bacteria) Generally 
Regarded as Safe (GRAS) by the U.S. FDA, and recognized 
at Biosafety Level-1 by the ATCC. 

Nature’s Remedy | Made Ready™

 A  VIABLE OPTION 

Designed as an end-to-end system that addresses waterway 
contamination with an integrated approach, the EBT system consists 
of a customized microbiology agent (as previously described), 
hardware, firmware, and engineering support on the back end.

The EBS-Di generator is the main hardware component. Compatible 
with existing infrastructure, the 4-ft. x 3-ft. x 2-ft. generator is 
compact, secure and durable. Easy to install in situ at the affected 
water body, its modular design is built for simple maintenance 
management. 

With an automated remote monitoring system, the firmware fine-
tunes dispensing inputs and outputs to match changes in water flows 
and conditions. This optimizes treatment while ensuring the system 
stays operational. Engineers from EBT’s in-house laboratory resolve 
wastewater treatment challenges with a cost-effective, customized 
approach tailored to each user. 

EBS-Di is available through a Technology as a Service (TAAS) model. 
The subscription ensures that no capital expenditure is required 
by end-users. This lack of capital commitment made the system a 
good choice for TSU, given that—when it performs as expected—
the system won’t be needed on a long-term basis, but rather only 
returned periodically as needed.


