
Xtreme Bio Media for Waste Water Treatment 

The Waste Water industry has been around for more than 100 years. Every town, 
county or city needs some kind of waste water treatment. With our current patented 
Xtreme Bio Media  it is a good way to get involved with the Waste Water Treatment 
industry. Our Xtreme Bio Media X075 are designed specifically for this purpose, and 
will provide bio media for treatment plants that do not use bio media or upgrading 
from low or ineffective type of bio media. With a high surface area of 920 square feet 
per cubic foot (3,018.35 m2/m3), Xtreme Bio Media will increase a plant's 
performance and save the town, county or city money from constructing a new plant 
to accommodate the increase in demand.

Understand the Waste Water Treatment Process

Sewage treatment is the process of removing contaminants from wastewater and 
household sewage, both runoff (effluents) and domestic. It includes physical, 
chemical, and biological processes to remove physical, chemical and biological 
contaminants. Its objective is to produce an environmentally safe fluid waste stream 
(or treated effluent) and a solid waste (or treated sludge) suitable for disposal or 
reuse (usually as farm fertilizer). Using advanced technology it is now possible to re-
use sewage effluent for drinking water, although Singapore is the only country to 
implement such technology on a production scale in its production of NEWater.

Sewage treatment generally involves three stages, called primary, secondary and 
tertiary treatment.
· Primary treatment consists of temporarily holding the sewage in a quiescent 
basin where heavy solids can settle to the bottom while oil, grease and lighter solids 
float to the surface. The settled and floating materials are removed and the remaining 
liquid may be discharged or subjected to secondary treatment.
· Secondary treatment removes dissolved and suspended biological matter. 
Secondary treatment is typically performed by indigenous, water-borne micro-
organisms in a managed habitat. Secondary treatment may require a separation 
process to remove the micro-organisms from the treated water prior to discharge or 
tertiary treatment.
· Tertiary treatment is sometimes defined as anything more than primary and 
secondary treatment in order to allow rejection into a highly sensitive or fragile 
ecosystem (estuaries, low-flow rivers, coral reefs,...). Treated water is sometimes 
disinfected chemically or physically (for example, by lagoons and microfiltration) prior 
to discharge into a stream, river, bay, lagoon or wetland, or it can be used for the 
irrigation of a golf course, green way or park. If it is sufficiently clean, it can also be 
used for groundwater recharge or agricultural purposes.

SeaGateFilters, Inc.
6219 Gum Street Alexandria, VA  22310

703-627-7504



Primary treatment

In the primary sedimentation stage, sewage flows through large tanks, commonly 
called "pre-settling basins", "primary sedimentation tanks" or "primary clarifiers". The 
tanks are used to settle sludge while grease and oils rise to the surface and are 
skimmed off. Primary settling tanks are usually equipped with mechanically driven 
scrapers that continually drive the collected sludge towards a hopper in the base of 
the tank where it is pumped to sludge treatment facilities. Grease and oil from the 
floating material can sometimes be recovered for saponification.

Secondary treatment

Secondary treatment is designed to substantially degrade the biological content of 
the sewage which are derived from human waste, food waste, soaps and detergent. 
The majority of municipal plants treat the settled sewage liquor using aerobic 
biological processes. To be effective, the biota require both oxygen and food to live. 
The bacteria and protozoa consume biodegradable soluble organic contaminants 
(e.g. sugars, fats, organic short-chain carbon molecules, etc.) and bind much of the 
less soluble fractions into floc. Secondary treatment systems are classified as fixed-
film or suspended-growth systems.

· Fixed-film or attached growth systems include trickling filters, biotowers, and 
rotating biological contactors, where the biomass grows on media and the sewage 
passes over its surface. The fixed-film principal has further developed into Moving 
Bed Biofilm Reactors (MBBR), and Integrated Fixed-Film Activated Sludge (IFAS) 
processes. An MBBR system typically requires smaller footprint than suspended-
growth systems.

·  Suspended-growth systems include activated sludge, where the biomass is 
mixed with the sewage and can be operated in a smaller space than trickling filters 
that treat the same amount of water. However, fixed-film systems are more able to 
cope with drastic changes in the amount of biological material and can provide higher 
removal rates for organic material and suspended solids than suspended growth 
systems.

Roughing filters are intended to treat particularly strong or variable organic loads, 
typically industrial, to allow them to then be treated by conventional secondary 
treatment processes. Characteristics include filters filled with media to which 
wastewater is applied. They are designed to allow high hydraulic loading and a high 
level of aeration. On larger installations, air is forced through the media using 
blowers. The resultant wastewater is usually within the normal range for conventional 
treatment processes.
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A filter removes a small percentage of the suspended organic matter, while the 
majority of the organic matter undergoes a change of character, only due to the 
biological oxidation and nitrification taking place in the filter. With this aerobic 
oxidation and nitrification, the organic solids are converted into coagulated 
suspended mass, which is heavier and bulkier, and can settle to the bottom of a tank. 
The effluent of the filter is therefore passed through a sedimentation tank, called a 
secondary clarifier, secondary settling tank or humus tank.

Activated sludge

In general, activated sludge plants encompass a variety of mechanisms and 
processes that use dissolved oxygen to promote the growth of biological floc that 
substantially removes organic materials

The process traps particulate material and can, under ideal conditions, convert 
ammonia to nitrite and nitrate ultimately to nitrogen gas. (See also denitrification).

Surface-aerated basins (Lagoons)

Many small municipal sewage systems in the United States (1 million gal./day or 
less) use aerated lagoons. 

Most biological oxidation processes for treating industrial wastewaters have in 
common the use of oxygen (or air) and microbial action. Surface-aerated basins 
achieve 80 to 90 percent removal of BOD with retention times of 1 to 10 days. The 
basins may range in depth from 1.5 to 5.0 metres and use motor-driven aerators 
floating on the surface of the wastewater.

 In an aerated basin system, the aerators provide two functions: they transfer air into 
the basins required by the biological oxidation reactions, and they provide the mixing 
required for dispersing the air and for contacting the reactants (that is, oxygen, 
wastewater and microbes). Typically, the floating surface aerators are rated to deliver 
the amount of air equivalent to 1.8 to 2.7 kg O2/kW·h. However, they do not provide 
as good mixing as is normally achieved in activated sludge systems and therefore 
aerated basins do not achieve the same performance level as activated sludge units

 Biological oxidation processes are sensitive to temperature and, between 0 °C and 
40 °C, the rate of biological reactions increase with temperature. Most surface 
aerated vessels operate at between 4 °C and 32 °C

Filter beds (oxidizing beds)

In older plants and those receiving variable loadings, trickling filter beds are used 
where the settled sewage liquor is spread onto the surface of a bed made up of coke 
(carbonized coal), limestone chips or specially fabricated plastic media. Such media 
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must have large surface areas to support the biofilms that form. The liquor is typically 
distributed through perforated spray arms. The distributed liquor trickles through the 
bed and is collected in drains at the base. These drains also provide a source of air
 which percolates up through the bed, keeping it aerobic. Biological films of bacteria, 
protozoa and fungi form on the media's surfaces and eat or otherwise reduce the 
organic content. This biofilm is often grazed by insect larvae, snails, and worms 
which help maintain an optimal thickness. Overloading of beds increases the 
thickness of the film leading to clogging of the filter media and ponding on the 
surface. Recent advances in media and process micro-biology design overcome 
many issues with trickling filter designs..

Aerobic digestion

Aerobic digestion is a bacterial process occurring in the presence of oxygen. Under 
aerobic conditions, bacteria rapidly consume organic matter and convert it into 
carbon dioxide. The operating costs used to be characteristically much greater for 
aerobic digestion because of the energy used by the blowers, pumps and motors 
needed to add oxygen to the process.
Aerobic digestion can also be achieved by using diffuser systems or jet aerators to 
oxidize the sludge. Fine bubble diffusers are typically the more cost-efficient diffusion 
method. However, plugging is typically a problem due to sediment settling into the 
smaller air holes. Coarse bubble diffusers are more commonly used in activated 
sludge tanks (generally a side process in waste water management) or in the 
flocculation stages. A key component for selecting diffuser type is to ensure it will 
produce the required oxygen transfer rate.
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