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Learning 
Objectives

The history of wastewater

Why we do what we do

Types of wastewater treatment facilities

How the treatment of wastewater happens

How treatment systems are sized

Governing bodies and reporting

Understanding treatment plant reports



The History of Wastewater

• Prior to current systems – human waste discharged to nearby bodies of water –
humans also consumed water from these nearby bodies – cholera, hepatitis, 
dysentery  

• “The solution to pollution is dilution” – yes and no

• Late 19th and early 20th century – treatment plants began

• 1900’s – sewage-collection systems to separate storm water from domestic 
wastewater

• Mid 20th century – regulation developed for growing concern for the environment

• 1948 – The Federal Water Pollution Control Act

• 1972 – The Clean Water Act



Why we do what we do

• Clean Water Act

• Protect the users of receiving waters – decrease pollution/human contamination
• Surface waters

• Ground water

• Pollution definition: “any interference with the beneficial reuse of water or failure to 
meet water quality requirements”

• Inadequately treated wastewater can transfer diseases such as dysentery, hepatitis, 
and typhoid fever to animals and humans. 

• Failing systems also leak excessive nutrients and bacteria to rivers, lakes, and the 
ocean, destroying plant and animal habitat, closing beaches, and hurting the fishing 
industry. 



Types of wastewater treatment facilities 

• Combined Systems

• Separate Systems
• MBR – latest and greatest

• RBC – standing the test of time

• Larger scale Bioclere or Amphidrome

• Conventional extended aeration

• Alternative Systems – title V systems
• Bioclere

• FAST

• Amphidrome

• Conventional (Traditional) Septic Systems



How WWTFs differ from traditional septic 
systems

• Traditional system 
• septic tank

• distribution box

• soil absorption system (SAS) (leach field)

• Innovative/Alternative (I/A) on-site systems have several advantages:
• Remove solids and other pollutants from wastewater before it goes to the soil 

absorption system (SAS). 

• The SAS following an I/A technology can be expected to have a longer life. 

• Advanced treatment options  (reduction of nitrogen content). 

• Sometimes required for new construction, including additions to existing homes, 
near a private or public water supply well or other nitrogen-sensitive areas. 



How treatment systems are sized

• “The size and capacity of wastewater treatment systems are 
determined by the estimated volume of sewage generated from 
residences, businesses, and industries connected to sewer 
systems as well as the anticipated inflows and infiltration (I&I)”. 

• Often determined by the builder/engineer designing the site 
with approval from local governing agencies and sometimes the 
DEP

• 110 gal/day/bedroom 



How the treatment of wastewater happens

• There are 3 levels of WW treatment: primary, secondary, and tertiary (or advanced). 
• Primary treatment

• removes 60+ % TSS, 35+ % BOD

• dissolved impurities are not removed

• Usually first step 

• Secondary treatment 
• removes 85+ % TSS and BOD

• minimum level of secondary treatment required in USA and other developed countries

• When more TSS and BOD must be removed, or when dissolved nitrate and phosphate levels must be 
reduced, tertiary treatment methods are used

• Tertiary processes 
• 99+ % of all impurities from sewage, producing an effluent of almost drinking-water quality

• the last step prior to discharge into a body of surface water is disinfection, which destroys any remaining 
pathogens in the effluent and protects public health



WWTF System Components

• Primary Settling Tanks

• FET 

• Anoxic Tank

• Aerobic Tank

• Filtration/Clarification

• Disinfection

• Dosing to SAS or Surface Water



Important Monitored Parameters

• Determined by

• I/A Title V Approval Letters

• GWD (Ground Water Discharge) Permit 

• NPDES permit from the EPA

• Board of Health mandate

• BOD - biological oxygen demand

• an indicator of the amount of organic material in sewage that is likely to decay. 

• “The more organic material there is in the sewage, the higher the BOD, which is the amount of oxygen required by 
microorganisms to decompose the organic substances in sewage”. 

• TSS – total suspended solids

• the volume of sludge produced in a treatment plant is directly related to the total suspended solids present in the sewage

• the extent to which a treatment plant removes suspended solids = efficiency of treatment process

• Nitrogen and Phosphorus – plant nutrients 

• Microbes (fecal coliform)

• pH 



Governing bodies and types of reporting

• Governing bodies
• Federal - EPA

• State – MassDEP

• City/Town – Board of Health

• Reporting
• WWTF discharging 10,000+ gpd

• I/A Title V Systems

• Sewerage “spills”



Understanding wastewater reports

• DMR (Discharge Monitoring Report)

• Title V Reports (DEP Approved Inspection and O&M Form 

for Title 5 I/A Treatment and Disposal Systems)

• This is different than a commonly known “Title V Inspection”

• SSO/CSO (Sanitary Sewer Overflow/Combined Sewer 

Overflow)
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Resources

• https://www.mass.gov/orgs/massachusetts-department-of-
environmental-protection

• https://www.britannica.com/technology/wastewater-
treatment

• https://www.epa.gov/eg

• https://www.epa.gov/laws-regulations/history-clean-water-
act

https://www.mass.gov/orgs/massachusetts-department-of-environmental-protection
https://www.britannica.com/technology/wastewater-treatment
https://www.epa.gov/eg
https://www.epa.gov/laws-regulations/history-clean-water-act

