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Lagoon wastewater systems were the first recorded method of treating animal 
and human wastes.  Initially, these lagoons were used to develop a primitive but 
effective fertilizer.  While doing this the people at the time figured out that these 
lagoons also solved another problem, what to do about all the odor generating 
wastes.  Through this method, the wastewater lagoon was born. 
 
Today, these lagoon wastewater treatment systems are used particularly for 
small communities, industrial sites, and in rare cases (where land space is not a 
problem), larger cities.  Lagoons, over the years, have been called many different 
things depending on their use and location.  An example of this is the term 
"oxidation pond".  This originally meant a pond that received partially treated 
wastewater, while a pond that received raw wastewater was called a sewage 
lagoon and waste stabilization pond, all inclusive.  Today, we refer to these 
ponds or lagoons as wastewater treatment lagoon systems. 
 
The general lagoon system components are as follows: 

1. The Inlet (also known as the influent point) is the source of the water 
entering the lagoon or pond. 

2. The pond or lagoon – the pond is an indentation of the surrounding 
earth that holds the wastewater.  The size and depth of the pond 
determine the type of treatment and the volume of wastewater that can 
be treated.  Ponds can be used alone, in series, in parallel, or as part 
of a more complex system. 

3. The Effluent is the outlet, or discharge from the pond. 
 
Due to the many treatment methods modern lagoons can perform, we break 
them into pond classifications based on use.  These classifications are as 
follows: 
 

1. Aerobic Lagoon – Sunlight and photosynthesis allow algae to use the 
CO2 in the water to produce free oxygen for the aerobic bacteria in the 
pond.  One pound of algae can produce 1.6 pounds of oxygen on a 
sunny day.  At night, algae use up some of the oxygen and produce 
CO2, creating variations in the dissolved oxygen available.  pH varies 
also in daylight vs. night.  pH rises during the day and lowers at night. 

 
2. In anaerobic ponds, organic matter is first converted to nitrogen, CO2 

and organic acids by microbes, referred to as acid producers.  In an 
established pond, at the same time, other microbes called gas 
producers break down the acids and other by-products of the first 
group to form methane gas and alkalinity (some H2S is also produced). 

 
 
3. In a facultative pond the top layer (3 feet) is aerobic while the lower 

levels are anaerobic.  This occurs simultaneously. 
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4. Maturation or tertiary ponds – These ponds are used for polishing 
effluents from other biological processes.  Dissolved oxygen is 
furnished through photosynthesis and surface re-aeration.  This is also 
known as a polishing pond. 

5. Aerated ponds or lagoons are ponds that have oxygen added through 
mechanical means (surfaced or diffused air aeration). 

 
6. Retention Ponds – These are commonly used to hold storm water runoff in 
order to prevent, flooding and various contaminants including oil, gasoline 
and other hydrocarbons as well as organic debris and silts. 
 

In lagoons, the sludge (solids in the water including organics) settles to the 
bottom and forms a sludge layer.  This sludge storage in the pond is continuous 
and accumulation is slower in warm weather and faster during cold weather as 
the temperature affects microbial activity. 
 
All sludge that finds its way to the bottom of a stabilization pond goes through 
various stages of decomposition in the upper levels of the pond.  After the sludge 
becomes part of the sludge layer, it is subject first to the acid-producing bacteria 
and then to the gas-producing bacteria of anaerobic activity.  The gas producing 
microbes require a pH level of 6.5 to 7.5 within the sludge, alkalinity of several 
hundred mg/L to buffer organic acids, and suitable temperatures in order to 
thrive.  Once the gas fermentation is established, it accounts for a very large 
amount of the organic load removal. 
 
Odors and gases (H2S) usually produced by this anaerobic activity in the lower 
sludge levels of lagoons normally are not a problem, because the H2S divides 
into hydrogen and hydrosulfide ions at high pH and may form insoluble sulfides 
and sulfates.  This is why most ponds should have a pH above 8.5.  During 
spring in northern climates, pH can be low initially and H2S can be a problem. 
 
Normal pond performance should resemble the following guidelines 
: 

1. Pond performance is expected (depending on design) to remove 50-
90% of the BOD. 

 
2. Facultative ponds can remove 90-95% of the coliform bacteria under 

normal loads with 50-80 days retention time and 70-80% of the BOD, 
about 80% of the time. 

 
 
3. Controlled discharge ponds with a 180-day retention time can remove 

85-95% of the BOD and suspended solids with up to 99% coliform 
bacteria removal. 
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4. Bio-flocculation in a pond with a healthy algae and bacteria population 
can remove 85% of suspended solids in hours.  Increased 
temperature, wave action, and high dissolved oxygen content 
accelerate bio-flocculation. 

 
Lagoon systems, while relatively simple to operate, do have problems that need 
to be watched for and, when found, corrected.  Some of the more common 
problems are: 
 

1. Algae – Algae are essential to the proper operation of aerobic and 
faculative lagoons or ponds.  Their growth produces the oxygen 
necessary to maintain aerobic bacterial activity.  However, as 
conditions become favorable for the growth of algae, algae tend to 
blossom forth in excessive amounts.  Gradually, the algae become so 
numerous that they start to block out sunlight, preventing 
photosynthesis.  This does two things.  First it reduces oxygen and 
second, it increases the BOD loading in the pond.  As the loading 
increases and the oxygen decreases, anaerobic biological activity 
increases, destabilizing the pond, creating foul odors and slowing 
digestion. 

 
With algae being essential to the healthy function of lagoons, the old 
treatment method of poisoning the pond is like killing the patient to 
cure him.  United Laboratories, Inc. does not kill algae.  Instead, United 
Laboratories uses a product called United 487 RESPOND. 
 
United 487 RESPOND is a special blend of eight microbes specifically 
designed to compete with the algae for the food and nutrients including 
phosphate, required by the algae to multiply.  By reducing the food 
supply we reduce the algae, thereby preventing excessive algae 
blooms and their associated odors.  United 487 RESPOND is available 
in bulk and in 4 oz. water-soluble packs for easy use. 
 

2. Low temperature effects on bacterial activity in lagoons and ponds are 
another major problem in cold climates.  As winter and cold weather 
approach, the activity levels of both algae and the bacteria in lagoons 
decline with the temperature.  This continues until the temperature 
drops below 45°F.  At this temperature, the algae and bacterial activity 
have basically stopped.  This means all the additional wastewater 
entering the lagoon remains untreated until the spring warm up. 

 
After a whole winter of accumulation, the BOD is so strong that the 
bacteria cannot get enough oxygen to biodegrade the wastes 
aerobically.  Therefore, it switches to anaerobic digestion.  Anaerobic 
digestion generates H2S and mercaptan based odors, a truly foul-
smelling mess.  The ph of the pond also drops as the acid producing 
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bacteria becomes more active prior to the gas producing bacteria that 
tend to lower the ph again.  
 
In the past, little if anything could be done to avoid or minimize this 
annual springtime event.  However, our United 684 COLD BAC, a 
blend of eight separate specialized bacteria, is specially designed to 
reduce BOD and sludge build up, during the winter months.  It seems a 
number of the bacterial strains in United 684 COLD BAC were 
patented because they are still active down to a temperature of 38°F. 
 
In the lower levels of lagoons where the sludge settles, the 
temperatures stay above 38°F most of the winter.  This means long 
after most bacteria go dormant, United 684 COLD BAC will still be 
able to eliminate BOD (reducing the foul odors) for most of the winter. 

 
We are the only ones selling United 684 COLD BAC, giving you an 
exclusive product to control this offensive problem. 
 
There are several other products in United Laboratories’ arsenal that 
are used to combat the effect of winter on lagoons.  United 893 
KONVERT-A-ZYME, United 894 ZYME-OUT, United 228 
FLOCCULANT CONCENTRATE, United 556 ZYME-TREAT and 
United 84 FREEZE DRIED BACTERIA WITH ENZYME IMPLANT are 
used to correct problems after they have made their presence known. 
 
Solving this problem after the fact is more difficult than minimizing or 
preventing it with United 684 COLD BAC. 
 
To solve this problem we must treat the symptoms and their causes.  
The primary cause of this problem is the excessive build up of sludge 
(BOD) on the bottom of the lagoon.  It is this sludge that has generated 
such a high demand for DO (dissolved oxygen) that the lagoon has 
gone anaerobic.  The gases (H2S) that have been generated would 
normally be neutralized in the aerobic upper levels of the pond.  
However, due to the winter, the algae in these upper levels have 
produced little if any oxygen, as they are just becoming active.  There 
is also a temperature difference between the surface water, which is 
cold, and the warmer lower level water.  These waters change places 
in what is called a turnover, bringing water saturated with H2S to the 
surface where the H2S is released to the atmosphere.  This creates a 
very foul smell. 
 
This situation will not improve until the lagoon is brought back into 
balance.  To do this we first start treating the symptoms. 
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The most noticeable of these is the odor.  We use United 893 
KONVERT-A-ZYME to neutralize H2S, the source of the odor.  This 
product “Triple Breaks” odors.  Its fresh vanilla scent masks odors; the 
product oxidizes the H2S molecules; it eliminates the source of odors 
through biodegradation of the H2S molecules. 
The elimination of the source of the odor, the BOD overload, is the only 
way to control the odor over an extended time period.  This usually 
requires the addition of faculative bacteria capable of digesting BOD 
both aerobically and anaerobically.  Our United 84 FREEZE DRIED 
BACTERIA WITH ENZYME IMPLANT is the product of choice, fully 
capable of not only reducing the BOD but also the sludge layer at the 
bottom of the lagoon.  To further enhance the performance of the 
bacteria, we will use United 566 ZYME-TREAT, an enzyme based  
product.  United 556 ZYME-TREAT acts like a catalyst, boosting the 
performance of the bacteria significantly. 
 
At times there may be an excessive amount of suspended solids.  
When this occurs we use United 228 FLOCCULENT CONCENTRATE 
to cause these suspended solids to floc and settle down to the bottom 
to become part of the sludge layer.  These suspended solids are then 
biodegraded by the bacteria in the sludge layer. 

 
3. In some lagoons a toxic substance or an excessive shock load may 

enter the lagoon, either severely shocking or outright killing many of 
the bacteria in the lagoon.  This significantly reduces the bacteria able 
to treat the wastes.  In these cases, it is important to identify what has 
happened, the nature of the contaminant, and if it is still present at 
what level. 

   
This information determines what bacterial product to use to rebuild the 
biomass that does the work.  If the shock or toxic load were no longer 
present, the fastest way to re-establish the bacterial population would 
be to use United 484 BIO-MASS BUILDER.  This is a very aggressive 
blend of broad-spectrum bacterial strains with a very high bacteria 
count.  United 484 BIO-MASS BUILDER is designed to rapidly return 
the bacterial levels to normal.  If the shock loading were grease, United 
284 GREASE AWAY is the product designed to bio degrade excessive 
grease loads.  Should the contaminant prove to be gasoline, motor oil, 
or diesel fuel, United 784 LIGHT HYDROCARBON DEGRADER AND 
ODOR CONTROL is the product to use. 
 

4. Retention ponds have most of the same characteristics found in most 
other lagoon and pond systems.  The main difference is the source of 
the water entering the pond.  Storm water as a rule has a lower BOD 
content and the type of BOD tends to consist of more vegetative 
material and hydro-carbons.  In these ponds the main concerns are the 
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elimination of the hydro-carbons, sludge buildup in the bottom of the 
pond and algae control.  We follow the same procedure in controlling 
algae growth in retention ponds as we do in any other lagoon system, 
using U 487 Respond.  To address the hydro-carbons washed into the 
pond we introduce U 784 Light Hydro-Carbon Degrader we also 
introduce U 556 for it’s patented Oily Water Separation Technology to 
free the oil from the sludge and suspended solids (SS).  This allows 
the solids to sink to the bottom of the pond and the oil to rise to the top 
of the water where it can either be skimmed off and recycled or bio-
degraded. 

 
While the above list of problems is not all-inclusive, most lagoon problems are 
related to excessive BOD, algae or a combination of these problems.  When 
encountering more complicated problems such as shock loadings or 
hydrocarbons call technical support for help. 


