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LABORATORY 6: WASTEWATER PLANT FIELD TRIP
Objectives:  This field trip is designed to expose students to water and wastewater treatment unit operations, use of hydraulic equipment (pumps, flumes etc.) and environmental regulations.
Location:  
Landis Sewerage Authority (LSA), Vineland, New Jersey
Wastewater Treatment:   Wastewater is defined as used water.  It includes substances such as human waste, food scraps, oils, soaps and chemicals.  In homes, this includes water from sinks, showers, bathtubs, toilets, washing machines and dishwashers.  Businesses and industries also contribute their share of used water that must be cleaned.  Wastewater also includes storm runoff.  Wastewater that is generated from bathroom, kitchen sinks and laundry effluents is known as greywater, while the wastewater from the entire domestic sewage stream is termed black water or municipal wastewater.

There are two types of wastewater reuse: direct and indirect.  With direct reuse, treated wastewater is piped into some type of water system without first being diluted in a natural stream or lake or in groundwater.  One example is the irrigation of a golf course with effluent from a municipal wastewater treatment plant.  Indirect reuse involves the mixing of reclaimed wastewater with another body of water before reuse.  In effect, any community that uses a surface water supply downstream from the treatment plant discharge pipe of another community is indirectly reusing wastewater.  Indirect reuse is also accomplished by discharging reclaimed wastewater into a groundwater aquifer and later withdrawing the water for use (Vesilind, 1997).  

There are five different parts of a wastewater treatment plant that are all individually important in the process of clean water.  The first is the preliminary treatment, which entails the removal of large solids to prevent damage to unit operations.  The next step is the primary treatment, which removes more solids by sedimentation.  Primary treatment removes about 60 percent of suspended solids from wastewater.  Secondary treatment is the removal of organics to reduce the demand for oxygen from the solid waste.  This treatment removes more than 90 percent of the suspended solids from the water (Vesilind, 1997).  In some cases secondary treatment is inadequate to protect the watercourse from harm because nutrients such as nitrogen and phosphorus can cause problems if the effluent is discharged into a still body of water.  When these situations occur, effluents from secondary treatment are treated further to achieve water quality standards.  This higher degree of treatment is called tertiary treatment.  Tertiary treatment may include granular media filtration, ultraviolet radiation, granular activated carbon adsorption, reverse osmosis, ozonation, and chlorination.  The final step is a solids treatment and disposal process that includes the collection, stabilization, and disposal of all the waste solids.  A typical wastewater treatment plant is indicated in Figure 1 below. 
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Figure 1: A Typical WWTP process system (Littleton/Englewood, Colorado)
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Links 

www.Oroloma.org/video/wastewater.html
http://dnr.metrokc.gov/wtd/wtd/westpt/Flash_splash1.htm
http://www.srcsd.com/process.html
Field Trip Questionnaire:

1) What is the design capacity of the WWTP you visited? ________________MGD
2) What is the current capacity at which the plant is operating? ____________MGD
3) Is the plant a secondary or tertiary plant?  ____________________

4) Where does the plant discharge its treated effluent?

5) What kind of grit/debris removal facilities does the plant have? 

6) What shape are the primary settling basins?

7) Does the plant have odor control?  What kind of system?

8) What shape are the activated sludge tanks?

9) How does the plant remove Nitrogen and Phosphorus?

10) What type of digestors does the plant have for sludge treatment?

11) What does the plant use for disinfection?

12) Does the plant reuse any wastewater?

13) Draw a plant schematic using a computer software.  Label all processes.
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