
APWA’s Water Resources Management Committee is a group of dedicated volunteers who provide valuable education on Water Resources 
Management topics. The committee has created the Sanitary Sewer Collection System and Maintenance Toolbox. This toolbox is intended to be an 
overview for individuals new to this area of public works. It can also be used as education for residents and the governing body of your agency.

TOOLBOX

SANITARY SEWER  
COLLECTION SYSTEM 
AND MAINTENANCE  
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Gravity Sewers
In a gravity wastewater collection system, used water from homes, 
businesses, and industry flow from higher elevations to lower 
elevations, relying on gravity to move the flow. This type of sewer 
includes the following:
• Service laterals and private sewer laterals (house or building 

connections). The terms service and private sewer are often 
interchangeable. Service laterals connect a building’s plumbing to 
the collection system. In most cities, service laterals are owned 
by the home or business owner from the building up to the lateral 
sewer. 

• Branch sewers. Branch or lateral sewers are the initial public 
infrastructure that collects wastewater from several service 
laterals. Lateral sewers connect to trunk or main sewers, which 
convey flow from large geographical areas (hundreds of acres) to 
an interceptor sewer or directly to a wastewater treatment plant.

• Interceptor sewers. Interceptor sewers are the largest type of 
sewer. They convey wastewater across cities and directly to a 
wastewater treatment plant. Initially, these pipes were constructed 
for intercepting flow from being discharged directly into the 

THE COLLECTION SYSTEM
A sanitary sewer system, or wastewater collection system, collects 
the used, dirty water from homes, businesses, and industry and 
moves (conveys) it to a wastewater treatment plant where it is 
cleaned before being returned to the environment. Some of these 
systems are designed to carry both sanitary water and stormwater, 
called combined sewer overflow systems (CSOs). Some communities 
are investing in separating their combined sewers because they 
can pollute surface waters when heavy rain creates high flow, which 
causes them to discharge directly to the environment without 
treatment. Systems that are being designed and put in place now 
have separate conveyance for wastewater and stormwater.

The primary purpose of wastewater collection systems is to convey 
wastewater in a way that protects public health and safety and 
protects the environment. 

COMPONENTS OF THE COLLECTION SYSTEM
Collection systems are complex networks of pipes, pumps, and other 
special structures that all require continual and routine inspection 
and maintenance.

Metropolitan Council’s L27 lift station 
in Hopkins, Minnesota replaced an 
existing and aging facility with a facility 
designed to match its natural setting in 
design and landscaping. 



environment. Today, interceptors are known for transporting flow 
from one community through one or more communities before 
eventually discharging to a wastewater treatment plant.

• Regulator structures. Regulator structures are used to control 
or divert flow from sanitary sewers to combined sewers that 
discharge directly to the environment. The purpose of a regulator is 
to prevent sanitary sewer surcharging, backups, and spills. 

Lift Stations or Pump Stations
Lift stations and pump stations are used to raise wastewater from 
a lower elevation to a higher elevation using centrifugal pumps 
or air operated ejectors. Lift stations pump flow directly vertical, 
while pump stations pump flow both vertical and over a horizontal 
distance. Lift or pump stations are installed at low points in collection 
systems for raising flow to a higher elevation before it is either 
discharged back into a gravity sewer or a wastewater treatment plant.

How It Works – Lift Stations  
(from Metropolitan Council Environmental Services, Minnesota): 
https://youtu.be/Z9-DXl028-Y

Inspecting the Collection System
Collection system inspections and testing help to identify existing or 
potential problems in the system, evaluate the severity of detected 
problems, and locate the problems so they can be prioritized for 
renewal or repair.

Closed-Circuit Television Inspections
Closed-circuit television (CCTV) inspections allow system operators 
to see the condition of the pipe underground. In a CCTV inspection, 
a television camera is inserted into a pipe and is typically pulled in 
the direction of flow. An operator views the camera from a remote 
location via TV monitor and records footage and observations of 
the pipe. CCTV can be used to identify pipe joint separation, leaks, 
obstructions, tree root intrusion, sources of inflow and infiltration (I 
and I), corrosion, and connections. 

Water pressure from the nozzle propels it upstream. Once it reaches 
the upstream maintenance hole, it is pulled back and debris gets pulled 
downstream.This construction image of Metropolitan Council’s L27 lift station in Hopkins, 

Minnesota shows the framework for a 60-foot diameter caisson that was erected 
and eventually sunk 55 feet below grade.

Force Mains and Pressurized Sewer Systems
Force mains and pressurized sewer systems are pipes in collection 
systems that move flow under pressure, which is created by the 
pumps at a lift of pump station. The purpose of force mains is to 
move flow back to a gravity system, sometimes over long distances.

Flow Meters
Some sanitary sewer collections systems use flow meters to 
measure and track flow rates, velocities, and depths. Flow meters 
can be used for live system reporting through tools such as system 
hydraulic modeling or Supervisory Control and Data Acquisition 
(SCADA). Meters might also be used in some systems for community 
cost allocation or billing. Numerous technologies exist for flow 
metering, including: Parshall flume, Palmer-Bowlus flume, magnetic 
flowmeter, Venturi flowmeter.

MAINTAINING THE COLLECTION SYSTEM
Wastewater collection systems require continual and routine 
inspection and maintenance. Failure to maintain the system properly 
can result in cumulative effects, increasing in severity over time if not 
corrected. Proper maintenance prevents blockages from forming and 
sewage backing up into homes or businesses. Proper maintenance 
also prevents the release of raw sewage into surface or subsurface 
waters. 

Smoke Testing
Smoke testing is done to identify cracks or gaps in the system 
that might be leaking wastewater out of the collection system or 
allowing surface waters into the collection system. It can also verify 
that buildings are connected to the system or identify unauthorized 
connections. In smoke testing, smoke is injected into a pipe segment 
and crewmembers observe where the smoke emerges. If the sewer 
segment has defects, the smoke will emerge from the location(s) of 
the defect(s).

Dye Testing
Dye testing is done to understand collection system connections 
and flow. In dye testing, a small amount of dye is added to the 
wastewater, usually at a maintenance hole, gutter, or yard drain. 
Another crew member will wait at the next downstream maintenance 
hole and record whether or not the dye travels to the downstream 
location and the time it takes. The dye can help show whether 
buildings are appropriately connected or if sources of clear water, 
such as gutters or yard drains, are inappropriately connected. Dye 
testing can also be used to estimate the velocity of flow through a 
segment of the pipe.

Maintenance and Repair
Cleaning
Pipelines in the collection system can be cleaned and cleared of 
stoppages with hydraulic or mechanical methods. In hydraulic 
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https://www.youtube.com/watch?v=Z9-DXl028-Y&feature=youtu.be


cleaning, water under pressure creates flow with high enough 
velocity to wash grit, grease, and debris downstream in the sewer. In 
mechanical cleaning, equipment is used to scrape, cut, pull, push, or 
scoop material out of the pipe. Sometimes chemicals may be used 
as an aid to control root growth, grease, odors, concrete erosion, or 
vermin in the pipe.

Trenchless Sewer Rehabilitation
Traditionally, if a segment of the sewer needed significant repair or 
relief, it required crews to dig a trench along the entire length of the 
existing pipeline to replace or add pipelines. In contrast, trenchless 
rehabilitation techniques allow system operators to correct defects in 
the system without significant land disturbance activities by using the 
existing pipe as a host for a new pipe or a pipe liner. There are several 
methods for completing a trenchless sewer rehabilitation.
• Pipe Bursting or In-Line Expansion. The existing pipe is used as a 

guide for an expansion head (part of a bursting tool), which moves 
through the pipe and exerts pressure on it until it cracks, creating 
more available space for a new pipe. The new pipe is usually pulled 
along and installed behind the bursting tool.

• Sliplining. A pipe that has a smaller diameter than the existing 
pipe is placed inside the existing pipe. The space between the new 
pipe and the original is grouted to prevent leaks and increase the 
structure’s stability.

• Cured-in-Place Pipe. A jointless, seamless fabric tube coated with 
an epoxy resin is inserted into the existing pipe, usually through a 
maintenance hole. The resin is activated and cured with either hot 
water, steam, or UV light, and the result is a new pipe (liner) within 
the old existing pipe.

•	 Modified	Cross	Section	Lining. A flexible pipe liner is folded and 
inserted into the existing pipe. The liner is expanded and heated to 
conform to the size and shape of the existing pipe. 

Inversion if a 24-inch cured-in-place pipe (CIPP) inside of a manhole in 
Burnsville, Minnesota. 

FOR MORE INFORMATION
Metropolitan Council “How It Works” Videos 
  https://www.youtube.com/playlist?list=PL-EWqr6P-8JxkXSwBXF8i1KSSIgpbv5co

Minnesota Pollution Control Agency: Basic Wastewater Collection Systems 
  https://www.pca.state.mn.us/sites/default/files/wq-wwtp8-26.pdf

US Environmental Protection Agency: Collection Systems O&M Fact Sheet- Trenchless Sewer Rehabilitation 
  https://www3.epa.gov/npdes/pubs/rehabl.pdf

*All images are courtesy of Metropolitan Council Environmental Services 
(MCES). MCES provides wastewater services to 110 communities in the 
Minneapolis-St. Paul region. 
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