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By Kent Carlson

Static cleaning 
nozzle equipped 
with a centering 

or proofi g  
skid in vitrified 

clay pipe.

How

Municipalities nation-
wide are taking a pro-
active and preventive 
approach to sewer 

maintenance by implementing 
a standard operating procedure 
(SOP) that includes aggressive sew-
er cleaning methods as an integral 
element. Aggressive cleaning ex-
tends the service life of the entire 
system while reducing sanitary 
sewer overflows (SSOs).

Common, controllable causes of 
SSOs include fats, oils and grease 
(FOG), roots, debris and structur-
al anomalies, such as protruding 
taps. The Environmental Protection 
Agency (EPA) recognizes that all 
sewer pipe materials are suscep-
tible to SSOs due to these common 
causes.  The objective when clean-
ing a line must be to remove any-
thing that obstructs full flow. This is 
especially important when the sew-
er pipe to be cleaned is on a three, 
five, or seven-year maintenance ro-
tation and the completed cleaning 
must last through the full rotation.

In a style of cleaning that is a 
throwback to the adoption of the 
hydro-flushing trucks of the 1930s, 
passive cleaning incorporates low 
gallons per minute (gpm) and low 
pounds per square inch (psi) de-
livered to the inside of the pipe. 

Pressures of less than 1,800 psi 
and flows of less than 50 gpm are 
considered passive. Most munici-
pal sewer hydro-jetters operate 
between 2,000 to 3,000 psi and 50 
to 125 gpm. These more aggres-
sive pressure and flow ranges are 
needed to effectively clean sani-
tary sewers. The final psi and gpm 
settings are selected based on the 
pipe sizes to be cleaned and the 
tools to be used.

Passive cleaning techniques 
combine nozzles that usually have 
smaller jet angles and nozzles with 
smaller outside diameters to fa-
cilitate faster cleaning times while 
increasing “completed” clean-
ing footage without considering 
whether a pipe has been returned 
to an acceptable level of opera-
tional capacity.  Another common 
passive technique, “catfishing,” is 
the process of dragging a sewer 
nozzle on the bottom of a pipe 
without using a nozzle centralizer 
or “proofing skid.”

These less-aggressive techniques 
allow for buildup of materials in-
side the pipe, usually on the crown 
and above the flow line, due to the 
inability of the nozzle or other tool 
to clean the full circumference of 
the pipe.  Passive cleaning not only 

leads to SSOs but also adds opera-
tions and maintenance costs due to 
increased pipe cleaning frequen-
cies, staff scheduling, and equip-
ment overhead.

Aggressive cleaning tech-
niques applied within the struc-
ture of an SOP are proven to sig-
nificantly reduce SSOs, restore the 
designed operational capacity, 
reduce maintenance costs and ex-
tend the service life of the entire 
system.  

When preparing to clean a line, 
an operator must first identify the 
pipe material to be cleaned.  Vari-
ous pipe materials have limitations 
around the type of tools that can 
be used or how some tools can be 
applied (see Table 1).  

Using a proofing skid that is cali-
brated to 95 percent of the internal 
diameter of the pipe centers the 
nozzle/tool for maximum circular 
cleaning efficiency while ensuring 
the line is returned to its original 
operational capacity. The cali-
brated proofing skid also ensures 
that the pipe is clear of anomalies 
during the cleaning process and 
falls within EPA’s CMOM (Capacity, 
Management, Operation & Mainte-
nance) inspection guidelines.
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When cleaning any pipe mate-
rial with hydro-jets, balancing 
thrust power with cleaning effec-
tiveness (as illustrated in Table 2) 
is key. Aggressive cleaning with 
hydro-jets incorporates high gpm 
(50 to 125 gpm) and high psi (2,000 
to 5,000 psi) jet streams delivered 
inside the pipe.

Aggressive hydro-jetting com-
bines nozzles that have larger jet 
angles with nozzles that have larg-
er outside diameters to increase 
cleaning jet impact power. Ag-
gressive cleaning can also include 

the use of mechanical rodders, 
hydro-mechanical grinders, saws, 
and can cutters to remove anoma-
lies such as protruding taps or cal-
cium deposits.

Mechanical rodders are showing 
a resurgence due to the national 
movement towards water conser-
vation.  They have been used with 
success in municipal sewers for 
over 70 years. In fiscal year 2016-
2017, the City of Los Angels saved 
over 30 million gallons of water 
by utilizing mechanical rodders 
to clean sewers. The water saved 

represents the annual usage of 
roughly 275 households.

Mechanical rodders use an en-
gine and a drive unit with hard-
ened continuous rods or sectional 
rods to push, pull and/or turn vari-
ous cleaning tools.  As the tools ro-
tate, they break up grease depos-
its, cut roots, and loosen debris.

Engineers calculate the right 
size for a sewer line to serve the 
community. Maintaining the op-
erational capacity of the system 
as designed is critical to providing 
that service. Aggressive cleaning 
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is the most efficient and effective way of 
achieving that goal.  It is also a key ele-
ment in achieving the goals defined in 
the CMOM program which requires ev-
ery collection system owner or operator 
to have a well-planned, systematic, and 
comprehensive maintenance program.  
Before a crew completes the work order, 
they should make a pass with a pipe sized 
mechanical cleaning tool or proofing skid/
nozzle to ensure that the pipe is back to 
90%+ operational capacity.

No matter how aggressive an operator 
may want to be in achieving those goals, 
the tools and cleaning methods used must 
be selected based on the pipe materials 
and any available maintenance history for 
areas of concern.  Follow the pipe manu-
facturers’ recommendations for limitations 
on aggressive cleaning techniques.  This is 
one case where the pipe material makes a 
significant difference.  

Aggressive cleaning techniques are a 
critical tool in reducing SSOs, but they must 
be used with caution.  

Kent Carlson is vice president of the National Clay 
Pipe Institute (NCPI). Before joining NCPI, he was  
operations manager for the City of Los Angeles 
Wastewater Collection Systems Division.

How

Table 1 (above) and Table 2 (below) are taken from the NCPI’s new 
Operations and Maintenance Handbook available at ncpi.org.

REDUCE SSOs Through AGGRESSIVE CLEANING

S A F E T Y 
is always  

a key element  
in sewer cleaning.  
- Ensure that all federal, state and local  

safety measures in regard to 
 PPE (Personal Protective Equipment)  

and traffic control are observed.

- Always follow manufacturers’ instructions  
and safety protocols when  

operating tools and equipment.



NCPI.ORG
info@ncpi.org   |   (262)742-2904Learn More at ncpi.org/workshops

The natural abrasion resistance, hardness and ceramic 
properties of Vitrified Clay Pipe allow for usage of a full 
arsenal of cleaning tools to clear pipelines of common (and 
uncommon) obstructions.  The ability to use these aggressive 
cleaning tools and methods in VCP as part of a well-structured 
CMOM (Capacity, Management, Operation & Maintenance) 
program have been proven to reduce SSOs (Sanitary Sewer 
Overflows).Overflows).  The restrictions on usage of mechanical methods 
and the severe limitations on hydro-jet methods imposed by 
flexible thermoplastic pipe or CIPP products prohibit restoration 
of a line to its original operational capacity.

Abrasion resistance is just 
one of the reasons Vitrified 
Clay is the only pipe material 
that hasn’t been bypassed 
by modern technology. * Per recommendations of the EPA.

Know Your 
OPTIONS


