H. How Sewers and Treatment Plants Work


How Sewers & Treatment Plants Work
When you flush the toilet or send water down the drain, you probably don’t think about where your waste goes. Thankfully, there are others who do. They are the people who build, operate and maintain sewers and sewage treatment systems for your community.
Most communities have a vast system of sewers, pumping stations and treatment plants to collect and treat wastewater from homes, businesses and many industries. How does it all work?
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Sewers: Roads to the Treatment Plant
In most communities, neighborhood sewers serving your home are connected to larger sewer “interceptors.” Much like neighborhood streets connect to major roads and highways, these interceptors are the sewer system’s main arteries carrying sewage to a treatment plant. Most of the time, sewage flows downhill in the sewers toward the treatment plant. In some areas, pumping stations have to help lift the sewage so it can continue on its path toward treatment.  
Wastewater Treatment Plants: How They Clean Our Waste
The work of protecting our waterways begins in earnest at the wastewater treatment plant. Wastes are treated in two basic stages, known as primary and secondary treatment. In some cases, advanced treatment is required. During primary treatment, solids are screened and settled out of the wastewater. In secondary treatment, bacteria and other small organisms consume the waste and help clean the water. Sometimes, these stages are combined into one operation.

Primary Treatment 
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When sewage enters the treatment plant, it flows through a screen that removes large floating objects such as trash, sticks, and rags. The sewage then typically flows to a grit chamber and a sedimentation tank. These devices slow the flow of the water and allow sand, coffee grounds, egg shells, small stones, human and animal waste solids and other small particles to settle to the bottom. The collected solids may be further treated for use as a fertilizer, or sent to a landfill or incinerator. 
Secondary Treatment

Secondary treatment facilities speed up the processes of nature, allowing bacteria and other organisms to remove 80-90 percent of the “organic matter” – or human, animal and plant waste. The most commonly used secondary treatment techniques are the trickling filter and the activated sludge process. 

A trickling filter is a bed of stones, corrugated plastic or other synthetic material on which bacteria can gather and multiply. After primary treatment, the wastewater trickles through the trickling filter, where bacteria consume most of the organic matter. 
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An activated sludge process speeds up the work of the bacteria by bringing air and bacteria-laden sludge into close contact with the sewage in an aeration tank. Over several hours, the bacteria break down the organic matter into harmless by-products. 

After the trickling filter or activated sludge process, the partially treated sewage flows to another sedimentation tank to settle out any excess bacteria.

Advanced Treatment
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Sometimes, advanced wastewater treatment is required to remove additional pollutants, such as heavy metals, chemical compounds and toxic substances. To help with this effort, industries that discharge to the sewer system are required to pretreat their waste to remove pollutants before they reach the city’s sewage treatment plant.

At the municipal treatment plant, advanced treatment techniques may include filtration, carbon adsorption, distillation and reverse osmosis. Water that has been purified by advanced treatment can be reused for agricultural, industrial and recreational purposes, or even for drinking water supplies.
Disinfection: Final Step Before Discharge
The final step of treatment is disinfection, usually with chlorine. Chlorination will kill more than 99 percent of harmful bacteria. Many states also require treatment plants to remove excess chlorine before discharging the cleaned water to a river, lake or ocean. Some communities are using other technologies, such as ultraviolet light or ozone, to disinfect their cleaned water. 
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Laboratory Monitoring Ensures Waterways Are Protected
The final treated wastewater must meet strict state and federal permit requirements established under the Clean Water Act. These requirements are designed to protect both human health and aquatic life in our waterways. Laboratory workers monitor water quality frequently at the wastewater treatment plant, to make sure it meets permit limits.
For More Information

Visit the U.S. Environmental Protection Agency’s website (www.epa.gov) or the U.S. Geological Survey’s website (http://ga.water.usgs.gov/edu/wuww.html).
Source: How Wastewater Treatment Works … The Basics, U.S. Environmental Protection Agency, May 1998 (EPA 833-F-98-002)
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