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Concepts Covered

» Sewer maintenance

» Inspection and examination of sewer

> Indirect inspection

» Sewer cleaning

¥ Inspection and maintenance of storm water drains

» Desiliting of storm water drains

Welcome back. In lecture 49 we will talk about Sewer Maintenance and Cleaning. So, the
different concepts that we will cover are sewer maintenance, inspection and examination of
sewer, indirect inspection, sewer cleaning, inspection and maintenance of storm water drains

and desilting of storm water drains.
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Sewer Maintenance

> Regular and systematic maintenance of sewers extends its life thus protecting the capital investment and
reduces expenditure in operating and maintenance.

Preventive Maintenance: . Reduces breakdowns and emergencies.
» 4 e ——

Routine maintenance.~

Emergency maintenance.

Inspection and examination of sewer

» Main reason are to prevent leaks from developing and to identify the same.
————————————————————————
Preliminary Inspection

» Observations are conducted through the manhole for sewer line problems.
. ! e
» Subsidence, collapse, and overflows can be observed from the roads.
7~ Corrasion, wear, damage or crack in the facility.
~ » Waterinfiltration. ,
~ ¥ Corrosion of steps, wear of covers, def ion of manhole, buried
» Abnormal odours. = . #

» Clogging and overflowing

—

Loy

Sewer maintenance

When we talk about sewerage systems definitely operation and maintenance is one of the
primary concerns. If we do not maintain them properly and regularly, there would be damage
to the sewers and we have to replace them at an earlier date. So, that is why it is important for
saving money or reducing the overall cost of operation and maintenance because proper

maintenance also reduces major problems and that actually reduces cost.

So, regular and systemic maintenance of sewers extend its life thus protecting the capital
investment and reduces the expenditure in operation and maintenance. There are mainly three
kinds of maintenance: preventive maintenance, routine maintenance and emergency
maintenance. Emergency maintenance is when suddenly something happens to a sewer
section which has to be addressed right. Then routine maintenance is done at certain regular
intervals for checking certain leaks and other issues. Preventive maintenance is done if we
feel that some problem is gradually building up and we have to do some amount of
preventive maintenance so that it does not aggravate the problem. So, this will reduce

breakdown and emergencies.

The main reason why we inspect and examine the sewer is to identify and prevent leaks from

developing. This is the primary goal of inspection of sewers. The preliminary inspection is



conducted through the manhole to identify where the leaks are developing in a particular
sewer line. Manholes are provided particularly for maintenance and inspection. We look for

subsidence and collapse. Overflows can be observed from the road itself.

For example, the road may have collapsed or we may see overflows from certain manholes
which indicates that some blockages have happened. The different kinds of problems we look
for are corrosion, wear and tear of the sewer line, damage or cracks in the sewer line or that
particular manhole or for any other output means, infiltration of water (water from the
surrounding ground water entering into the sewer line), corrosion of steps within the
manholes, wearing of the covers of the manholes, deformation of manholes, buried manholes
because of repaving of the streets, abnormal odour coming from the sewer, clogging and
overflowing of the sewer lines. So, these are the things that we should look for when we

inspect a particular sewer line via a manhole.
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Inspection and examination of sewer

Preliminary inspection during Defect Liability Period

Category Inverted | Any other sewerage Direct inspection
Inspection stages Manhole it siphon infrastructure [ F P than 2
nitialffrst i " During the first 3 months of start of DLP (to expose any hidden f” HEWEEWEBImorBitnanaimen
nitialffirst inspection construction defects) _— diameter a person can walk through the
Final inspection During the (ast 3 months of DLP sewer and physically inspect the same.
Additional inspections, if DLP

At a frequency of every 2 years after first inspection during DLP Indirect inspection

is>4years
—_—

Preliminary inspection for Manholes & Sewers
Category

Road & traffic conditions Manhole Sewer
Roads subjected to heavy and mixed traffic ~ Onceayear - | Oncein2years ~
Roads 2m to 5m wide subject to mixed traffic Oncein2years | Oncein2 years
Roads and lanes less than 2 m wide -~ Oncein3years | Once in3 years

Demarcated & kerbed|raised footpaths (likely along

maln roads) Oncein2years | Once \2 3 years

Cakegcryr ‘ Invmagphnn | Force main and their appurtenance

Inspection period [ Once a year Once a year
>

Inspection and examination of sewer

After the construction, there is a particular defect liability period within which the contractor
is supposed to repair damages to the sewer whatever they maybe. The initial inspection
happens during the first three months of the start of DLP or defect liability period. This is

done to expose any kind of problems or any defects in the construction.



The final inspection happens before the DLP is over in case some errors have happened
which could be rectified by the contractor. Finally, additional inspections are done at the

frequency of every 2 years if DLP is greater than 4 years.

In general, preliminary inspection occurs via manholes and sewer. There is no detailed
inspection, but first initial inspection to identify if some problems are there then detailed
inspections could be done. The preliminary inspection of manholes and sewers are done at

certain intervals.

For example, road subjective to heavy and mixed traffic are inspected once in a year for
manholes. For sewers, it is inspected once in 2 years. For roads 2 meter to 5 meter wide and
subject to mixed traffic, manhole inspection once in 2 years, and for sewer once in 2 years.
Roads and lanes less than 2 meter wide once in 3 years for both and for demarcated and kerb

raised footpaths once in 2 years and once in 3 years respectively.

Similarly, inverted siphons, force mains are inspected once in a year. So, there could be both
direct inspection as well as indirect inspection. Direct inspection involves getting inside the
sewer and inspecting it. In indirect inspection, equipments are used to inspect the inside the

SCWCT.
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Indirect inspection

Sewer Applicability
- 5 Defect detected [
type K] 3 No|  Technology " | se
3 H 3 Sewer size |Sewer material dit
Technology H H E £z, condition
K] 5 F
z2 Si E T 8| §@ B Upto 300
518 5 9 M =% o 8y | 1| Lghtandmiror Any Empty
Bl5le a ek 2c alnan P mm il
G683 & 3 £§ o 3ad
4 =0 &80 |2 Closedcircuitcamera Anysize Any Empty
Digital cameras I Any 1501500 | T Ul - Fully
Cameg.  zoom cameras # ° T 3150 " 00 3| sonarsystems | Anysize Any ey
Push cameras 0y <300 o 00 i —
Inline leak detectors | @ | @ | Any 2100 0
Acoustic  Mornitoring systems ] pec? 2450 []
Sonar/ultrasonic 00 | oy | 2% (K]
X 275
Hectrical] :I:’:lan;\;::\dlizda;‘\’cn 0|00 Nonferrous L]
lect 50
N0 e 000 rouspcer | * .
magnetic
~  Magnetic fluxleskege | @ |®|® | Ferrous 50-1400 []
Laser = aser profiting (A1) Any 100-4000 o0
Gamma gamma logging | @ | @ | @ | Concrete | Notyet defined | e
Ground penetrating olele Notyet defined o0
Innovative _ radar Any
technologies Infrered thermograph | @ | @ | @ Any Not yet defined 00
e Micro deflection [ Brick Not yet defined [) ‘.
Impact echo/SASW [} Brick/concrete >1800 []

(Source: EPA/600/R-09/049 | May 2009)[CHHEEO 2013|




In indirect inspection, we use different kinds of technologies. The technologies could be use
of digital camera, zoom cameras, push cameras in gravity sewers and for any kind of pipe
(material, diameter) and the different kind of defects that could be detected are internal

condition, pipe leakage, pipe support.

Similarly, we can use acoustic sensors, sonar, an ultrasonographic sensor which can also
sense sound and based on that we can see the profile of the sewer. All kinds of problems
cannot be looked at directly. For example, internal condition of the walls pipe wall could be
looked at, but leakage cannot be detected when we use certain acoustic, sonar or ultrasonic

techniques.

Electromagnetic techniques involve generating electrical fields inside the pipeline and using
that we can determine any problem in the pipe wall and leakage. We can also use lasers and

other technologies such as infrared thermograph, ground penetrating radar etc.
Primarily, the three systems that used are:

1. Light and mirror system which is a pretty old and standard system. In this method, we
drop a light inside a particular manhole and use a mirror and try to reflect the light
using that mirror into the internal part of the pipes and then observe what is the

situation in that particular pipeline in empty sewer condition.

2. Close circuit cameras could be used by putting in a camera inside the line. This is

only effective when the sewer is not flowing.

3. Sonar systems are used even when the sewer is flowing and we can detect leakages

and faults in the pipe.
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Indirect inspection

» CCTV camera is sent through sewers (even 100 mm) via remote control
fromavan. m = -~
7 Arobot emitting high frequency sound waves can be sent into the

sewer. The reflected waves retums to the emitter which can be

analyzed to verify structural condition of sewer walls. =

CCTV camera Footage showing intrusion by tree roots

Sewer invert elevation checks
Sediment checks
Dangerous gas detection
_—_—'———-

Indirect inspection

In indirect inspection, a mobile control station is used from where we put a sewer robot with

a camera in front of it and then it can travel along the pipeline and send us images along the

pipeline. So, a CCTV camera is sent through sewers and this is controlled via remote control

from the van. Robots which can emit high frequency sound waves can also be used instead of

carrying the camera and the reflected waves could be caught in the emitter within that

particular system and analyzed to verify the structural condition of the sewer walls.

CCTYV or sonars could be utilized to see the condition of the sewers. We check for sewer

invert elevations, sedimentation of the sewer, try to detect gases in the sewer because

sometimes gas buildup may also lead to some sort of accidents.
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Indirect inspection

Manhole Inspection
Manhole cover and internal parts of the manhole are inspected.
(internal surface of manhole, sewer on the upstream and downstream sides, groundwater infiltration)

Inspecting Infiltration of Water

Infiltration increases the load at the STP.

(cross connections, flow-rate and waterproofing )
Cross connections:

Smoke test, Echo sound test, Dye test

Flow Rate Inspection: =
Flow velocity meters, Pumping Test
AL AL L
Flow rate of infiltrated water however, varies with groundwater level, precipitation and weather.
piithd Pt b b ket i

—_— — =

Inspecting Corrosion and Deterigration
B B e
TV camera is used to inspect sewer surface.
el
Concrete corrosion from sewage deposition.

—

We also inspect manholes for rusting in the sewer rails and manhole cover because they get
damaged because of heavy traffic load. We should also check for groundwater infiltration
because it will increase the load in the STP and may lead to break down of pumps. The

internal surface of the manhole is also checked.
We do it via cross connections and flow rate inspection methods:

1. Cross connection: In cross connection, we use three kinds of test which is smoke test,
echo sound test or dye test to check that if the dye that we are putting in one area may

be coming to a particular sewer even though it is not supposed to come there.

2. Flow rate inspection: This is where we use meters similar to water supply pipelines to

detect the flow in the pipeline.

We can use flow velocity meters, pumping tests to determine flow of sewage in the pipeline.
Based on the design flow rates and the observed value, we can determine if some leakage or

some ground water infiltration is happening.

Flow rate of infiltrated water varies with groundwater level, precipitation and weather. There
is no fixed rate of flow and it varies with different criteria. Hence, it is difficult to analyze

unless we have base condition measured during the installation of the pipelines or during



certain time periods. We can measure the base rates at certain intervals and if we notice

changes, we can assume infiltration has happened.

We can also inspect for corrosion and deterioration of the pipe sections. TV camera could be

used to inspect the sewer surface, concrete corrosion and sewage deposition.
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Sewer cleaning

» Sewer cleaning is undertaken on a scheduled basis to remove deposits(sand, silt, grease, roots and rocks), reduce
.—'—_-_-

blockages per unit length of sewer, and to minimize odor. =
» Hydraulic and mechanical cleaning methods are adopted. = L{ )

“_0)‘ 7 Power bucket machine
— [Source: EPA, 2003, CPHEEO,2013)

Manual systems
Manila Rope and Cloth Ball

Sectional Sewer Rods
UM

Mechanical Systems

Sewer Cleaning Bucket Machine
g

Dredger (Clam-shell)
Rodding Machine with Flexible Sewer Rods

—_— Round wire cork screw
Rotating cleaning tool such as auger, corkscrew

or hedgehog and sand cups. o

——

Sewer cleanin

Once we have detected a particular leakage in a sewer pipeline, we need to clean it. Sewer
cleaning is undertaken on a schedule basis and we remove sand, silt, grease, roots and rocks
from the sewer sections thus reducing the blockage per unit length of sewer and to minimize
odour. There are several types of methods utilized such as hydraulic methods, mechanical

methods, manual methods and so on.

In manual methods, we use a manila rope and cloth ball system or sectional sewer rods.
These are typical methods used for a long time. For example, bamboo sticks are attached to
each other to make a longer a rod and is used to clean sewer. In the other method, a cloth ball
is attached to a rope and using this rope we can drop the rope from one manhole and send it
to another manhole and then we fix this particular cloth ball and we can push and pull it

inside the pipeline to clean it.



In mechanical systems, a sewer cleaning bucket machine, a dredger and clams shell are used.
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Sewer cleaning

Hydraulic systems

Flush Bags

» Canvas /rubber bag connected to fire hose is filled up until it expands and seals the sewer at downstream.
» Upstream pressure breaks loose the obstructions.’ power

budket

Sewer ball

Sewer balls (Source: EPA, 2003, CPHEEO,2013)

» Pneumatic rubber balls blown up as per
requirement (150 mm to 750 mm).

7 Used along with a high velocity jet pushes all
accumulated deposits. )

Sewer Scooters

Velocity Cleaners (Jetting Machines)

High velocity water‘;jets in
conjunction with suction pumps

are used.
Suction Units (Gully Emptier)

In hydraulic systems, a flush bag is used which is a canvas or rubber bag connected to a fire
hose and it is filled up until it expands and seals the sewer at the downstream end and then
depending on the upstream pressure of the water that gathers behind this particular bag, it
pushes the bag and it can clean the obstructions. We can also use the sewer ball which is also
like a pneumatic system, where we fill up a rubber ball with air as per the requirement of the
diameter of the sewer line like 150 to 750 mm and this is used along with velocity jets or
water jets to push this particular pneumatic rubber ball along the sewer and then we can push
the blockages and accumulated deposits to the manhole from the where it could be cleaned.

So, that is how we can use a pneumatic system.

We have also got sewer scooters which are machines which could be put inside the sewer
and which can push the accumulated garbage. In addition, there are velocity cleaners or
jetting machines which uses high speed water jets sent from one side and from the other side

suction pumps are used.
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Inspection and maintenance of storm water drains

Storm water facilities has to be checked for:
» Scouring of bed and sides
> Full or partial blockage of the drain (siltation or dumping of solid waste/debris)
» Damage to drain structure.

Regular and seasonal inspection and cleaning:
Before the beginning of monsoon, during monsoon and post monsoon period.
—

—_—
—

Maintenance

» Desilting and drain profile checking(All drains before monsoon).
» Clearing of weeds.
» Cleaning of obstruction, debris and blockage
(During first rains this should be checked, Solid waste arresting nets).
> Repairing of lining in case of damage or deterioration.
» Condition of road camber._ -
» Necessary corrective measures immediately after rains.

» Missing / damaged slabs of the covered drains and missing manhole covers to be replaced.
i —

Inspection and maintenance of storm water drains

Similar to sewer lines, we can check the storm water drains as well. This could be the open

drains where we check the storm water facilities for scouring of the bed and sides.

Usually, the inspection is done for storm water drains before the monsoon, during the
monsoon and in the post monsoon period. The maintenance required for storm water drains
involves desilting of the drain profile to check if there are certain blockages which should be

cleared to prevent inundation and flooding.

This has to be done regularly for all urban areas. We need to clear weed growth and other
kind of obstruction in the form of debris and blockage. This should be removed particularly
during the first rains when we can check if there are some blockages and immediately, we

have to clean.

It also involves repairing of lining in case of damage or deterioration and checking for
condition of road camber. Necessary corrective measures should be taken immediately after
rain. After rainfall, missing or damaged slabs of the covered drains and missing manhole
covers should be replaced because sometimes when there is inundation, this may lead to

accidents.
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Inspection and Maintenance of storm water drains

Deficiencies and remedies for storm water drain Direct inspection of open channels and pumping stations
Deficiency Cause Remedy Sl | Name of Inspection
Inadequate cross section, No. | components | frequency
formation of depression | Depending the drain, Conduits &
7o senlme_ﬁﬁe-d. bed | refilling eroded or Manholes
Ponding erosion - dEpressi‘iaﬁg. : 300 mm - 600 Oncelneronts
Invert slope inadequate, | Improvement in slope if 1 'mmdia
excess sail entry into the | possible. Chec}ﬂry >600 mm - i AT
system, less flow points for silt rubbish etc. 1000 mm dia
z compared to design Provision of grating at entry >1000 mm dia| Once in 2 years
Silting section points T , |Guttersand | Oncein 6 months
Blockage due to | Uneven drain bed, Desilting and cleaning. inlets (before mensoon)
debris | absence of maintenance, | Provision of grating at entry Outfall Once in 6 months
vegetation etc. | cleaning points. 9 structure (before monsoon)
Provide flatter slope with
Erosion of bed | Steep invert slope, caving | drops, frm?tﬂdequate
and cross in of sides because of lack | side support, realignment,

section “ of lateral support < i required.
Source : IRCSP 50-2013

The inspection schedule and maintenance schedule for storm water drains for conduits and
manholes 300 mm to 600 mm diameter is once in 6 months, for diameter 600 mm to
1000-meter diameter its once in one year, diameter greater than 1000 millimeter once in 2
years and for gutters and inlets once in 6 months before monsoon and outflow structures once

in 6 months before monsoon.

In addition to the basic inspection, other problems such as ponding and silting should also be
taken care of. The cross section may be inadequate resulting in formation of depression, or
because of depression in the bed or because the bed has settled or because of bed erosion. In
this case, we can refill the eroded area or the depressed area or we can also modify the profile
of the drain. Silting maybe caused because the slope is inadequate resulting in deposition of
the sediments. To rectify this, we can either improve the slope or we can prevent entry of silt

and rubbish into this particular section by providing grating to prevent the entry.

The erosion of beds occurs because of steep invert slope or caving in of sides because of lack
of lateral. For this, we can provide a flattered slope and introduce drops in the line or
adequate side support realignment if required. So, these are the different things that we need

to consider for maintenance of storm water drains.
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Desilting of Storm Water Drains

Manual Cleaning:

Using long handle shovels, spades, scrapers etc.

Debris, silt are transported to landfill site for disposal.

Removed slit is sometimes not removed and eventually returns to the drains.

Mechanical Cleaning:
Mechanical Excavators are used in larger drains.
Silt is deposited directly to trucks for transport to landfill.

Robotic Excavators :

Used for desilting larger storm water drains. (excavator + dredger)
Safety of maintenance personnel =
Proper training and familiarization with equipment, First aid kit, Emergency contact information, Hand
held radios or cell phones, Highly visible apparel, Shored trenches, Marked disposal sites, Cleaning with
equipment only, Traffic control devices etc.

Eye, Hearing, Hand, Foot, Head, Skin protection, Harness and fall

Personal Safety Equipment e

Desilting of storm water drains

We need to desilt storm water drains, particularly the larger channels after certain intervals.
For this purpose, we can go for manual cleaning by making use of shovels spades, scrapers.

The debris is collected from the channel is taken to the landfill site.

However, sometimes the municipal staff will clean the drain and keep the debris at the side of
the drain for the garbage collectors to take that to the landfill. But they usually ignore that
because it is not residential solid waste and the debris eventually remains there and when the
rain fall happens it gradually is washed away and goes back into the drain thus causing the
same problem. So, immediately after the drains are cleaned those material has to be taken to

the landfill side.

Mechanical methods can also be adopted for cleaning using mechanical excavators for large
drains as well as robotic excavators. Desilting of particularly large storm water drains can be
done with the help of robotic excavators as they act both as an excavator as well as a dredger.
These excavators can clean and dredge the drain and then they can excavate the silt and put it

in vehicles to be transported to landfill sites.



Another factor to be considered is the safety of maintenance personnel because these are
risky jobs with high chances of gas buildup and subsidence. Therefore, we need to give

proper training and we may have to make the staff familiar with the equipments.

First aid kits have to be provided for emergency. Contact information, hand held radios,

highly visible apparel are also provided.

The trench has to be done properly, the disposal size has to be properly marked, cleaning
equipment, traffic control devices have to be provided for safety of maintenance personnel.
The personal safety equipment like aids/covers for eye, hearing, hand, foot, head, skin
protection harnesses and fall arrest devices. So, these kind of safety equipment also needs to

be provided to for individuals.
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Regular and systematic maintenance of sewers and storm water channels/drains increases
their efficiency and extends their life and reduces overall O& M cost.
Manual cleaning is to be avoided wherever possible and safety of maintenance personal is

essential.

Conclusion

So, to conclude regular and systemic maintenance of sewers and storm water channel or
drains increases their efficacy and extends their life and reduces the overall operation and
maintenance cost. Manual cleaning is to be avoided wherever possible and safety of

maintenance personal is absolutely essential.
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So, these are the references you can follow. Thank you!



