
Wastewater Treatment Basics: 
Mechanical Plants and Lagoons
Presented by:  Lucas Guinn, 
Community Environmental 
Management Advisor





• Understand the need for wastewater 
treatment

• List components of wastewater 
treatment

• Identify major unit processes of 
treatment plants 

• Understand the linkages between the 
liquid stream and solids handling sides 
of treatment 



Treatment of wastewater:

• Protects the health of humans, 
animals, and the environment

• Prevents groundwater and surface 
water pollution

• Uses energy to transport and treat
• Economics 



Regulations – Clean Water Act
• Passed in 1972 as the Federal Water 

Pollution Control Act

• As amended in 1977, this law 
became commonly known as the 
Clean Water Act.



• Setting wastewater quality 
standards

• NPDES - permitting
• DMR - discharge monitoring report
• TMDL limits
• Effluent limits



• Domestic
• Commercial
• Industrial 
• Storm water 
• Inflow and infiltration

Are any of these systems/sources 
connected? 



Collection systems

• Water
• Solids
• Biochemical Oxygen Demand (BOD)
• Total Suspended Solids (TSS)
• Nutrients
• Fats, oils, and grease
• Bacteria and pathogens



Collection systems

• BODDT WWTP
• TSS TS TDS
• DO MGD GPD
• FOG TOC UV
• POTW RBC TF
• NPDES RAS WAS
• CBOD MCRT SRT
• AS SBR PSI
• TMDL MANA WOR
• DAFT MBR ORP
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Collection systems

Wastewater is collected and conveyed to 
the treatment plant

• A collection system is:
• Pipes
• Pumps
• Lift stations
• Appurtenances (manholes, valves, tanks, 

control structures, etc.)



• Industrial/Commercial WW
• Pre-treatment
• Identification/monitoring 

of industrial users
• Chemical(s) in use?
• What treatment is required?
• State regulated?

• Sewer-use ordinances
• Local regulations



Collection systems



• Specialized pumps for each 
application;

• Water, chemicals, solids or sludge

• Specialized lift stations;
• Wet side dry side lift station
• Wet well 
• Pit   



Collection systems





• Physical removal
• Settling, screening, filtration 

• Biological treatment
• Promotes bacterial growth and digestion
• Removes organics
• Coverts nutrients  

• Chemical treatment
• Oxidation, formation of insoluble compounds, disinfection, and odor 

control



• Settling

• Screening

• Filtration 



• Biological treatment
• Living organisms break down 

organic waste  

Two types:
• Aerobic 
• Anaerobic 



• Chemical treatment
• Oxidation 
• Coagulation
• Flocculation 
• Disinfection
• Odor control 



Lagoons Mechanical plants



• Use bacteria/single-cell 
organisms to treat WW

• Used primarily by smaller 
communities

• Maintenance: 
YES, it needs maintenance



Does the lagoon discharge?
• Total-retention – no discharge
• Surface water discharge, groundwater discharge, or treated wastewater reuse



What process does your lagoon 
use?

• Aerobic
• Anaerobic
• Facultative 











Physical means of removal Clarification





• Remove dissolved organics

• Remove suspended organics  

• Change non-settleable (colloidal) 
organics to settleable























Disinfection:
• Chlorination

• Gas
• Hypochlorites

• Dechlorination
• Ozone
• Ultraviolet





Thickening 
Types of Thickeners:
Centrifuge 
Rotary Drum
DAFT 
Gravity Belt



Aerobic Digestion Anaerobic Digestion  



Dewatering  

Types of Sludge Dewatering:
Centrifuge 
Rotary Drum
Gravity Belt 
Belt Filter Press
Plate and Frame Press



Land application   



• Lakes, streams and oceans
• Infiltration perk ponds
• Evaporation ponds
• Ground water recharge
• Center pivot spray irrigation 
• Direct reuse
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Algae

Oxygen

Aerobic 
bacteria

Carbon 
Dioxide

Anaerobic bacteria

Sludge blanket

Aerobic zone

Anaerobic 
zone



Surface water…
to replace 

surface water

Bottom water 
rises…

becomes denser
and mixes













Source: © http://northcowichan.bc.ca



Source: © Hach
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Typical Lagoon Three Cell System  

Three Cell – can be run in Series or Parallel

Primary Cell

Primary Cell
Secondary
Cell
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Operational - Seasons

Two Cell - Series

Primary Cell

Secondary
Cell

Influent

Transfer

1.  Influent into Primary
2.  Create old water
3.  Transfer into Secondary
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Operational - Seasons

Three Cell – Series (Summer, During Discharge)

1.  Influent into Primary A (or Primary B)
2.  Create old water 3.  Transfer to other Primary
4.  Create old Water  5.  Transfer to Secondary

Primary 
Cell

Primary 
Cell

Secondary
Cell

Influent

TransferTransfer



R
C

A
P

Operational - Seasons

Three Cell – Parallel (Winter, High Loading)

1.  Equal split into both Primary Cells
2.  Create old water
3.  Transfer into Secondary

Primary 
Cell

Primary 
Cell

Secondary
Cell

Influent

TransferInfluent

Transfer
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Influent

Effluent

Dead 
Spot

Dead 
Spot

Source: RCAC



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”





“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



•

•

•

•

•

•

•

•

•

•

“Improving Rural Quality of Life”



•

•

“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



•

“Improving Rural Quality of Life”



“Improving Rural Quality of Life”

•

•

•

•



“Improving Rural Quality of Life”

•

•

•

•

•

•

•



“Improving Rural Quality of Life”

•

•

•



“Improving Rural Quality of Life”



“Improving Rural Quality of Life”



•

•

•



•

•



Questions


