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Overview
. A Sanitary drainage system provides a means 

of conveying sewage and liquid waste from 
plumbing fixtures to a public sewer or private 
sewage disposal system.

. Provisions in the code regulates the design, 
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. Provisions in the code regulates the design, 
construction, installation and quality of 
materials for drainage systems in order to 
protect public health.

. In general the contents of this chapter refer to 
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Uniform Illustrated Plumbing Code-
India(UIPC-I) and NBC- 2016
. One pipe fully vented system has been 
covered in detail in UIPC-I. Two pipe 
system with venting which is extensively 
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system with venting which is extensively 
followed in India is well covered in NBC-
2016.
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Multiple options are available in building
sanitary drainage systems such as :

- One pipe - partially vented system
- One pipe fully vented system
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- One pipe fully vented system
- Two pipe system
- Single stack system
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ONE PIPE -
PARTIALLY 
VENTILATED  
SYSTEM

In one pipe – partially
vented system the soil
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and waste pipes from
within the toilet are
connected to a single
vertical stack with 
additional vent pipe for
ventilation of traps of 

Water Closets 



ONE PIPE – FULLY 
VENTILATED SYSTEM

In One pipe – fully
ventilated system the
waste pipe from the sink, wash basin 
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waste pipe from the sink, wash basin 
and bath and the soil pipe from the 
water closets are connected to a 
single stack. The traps of the 
waste appliances and the water 
closets are individually connected              
to a separate vent stack



TWO PIPE 
SYSTEM
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Two pipe system with common vent pipe:
In this system all soil appliances such as W.C’s and 
bidet are connected to a vertical soil stack and all waste 
appliances such as wash basins and bath are connected 
to a waste stack through a deep seal trap. In addition a 
common vent stack is provided for ventilation of soil 
and waste stacks.

Two pipe system with independent vent pipes:
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Two pipe system with independent vent pipes:
The system is similar to the one above with the 
exception that the soil and waste pipes are ventilated 
with independent vent stacks.



SINGLE STACK SYSTEM

- In single stack system there is no trap 
ventilation and the stack itself acts as 
vent

- Care shall be taken for proper sizing of 
pipes and the trap arm distance

- The horizontal distance of the sanitary 
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- The horizontal distance of the sanitary 
fixtures from the drainage stack and 
vertical distance between connection of 
branches is very important
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Typical Sovent 
Section
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- Materials for drainage piping shall be in accordance
with the applicable standards referenced in Table701.1.
- RCCpipe(usingsulphateresistantcement)anduPVC
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- RCCpipe(usingsulphateresistantcement)anduPVC
(unplasticized polyvinyl-chloride) shall be permitted
for underground installations when listed in
accordance with the applicable BIS codes.
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No galvanized wrought-iron or galvanized
steel pipe shall be used in drainage
applications
Due to the possibility of wrought iron or steel
piping rusting,whethergalvanizedor not, it is not
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piping rusting,whethergalvanizedor not, it is not
permitted for use in DWV(Drainage, Waste,Vent)
applications.
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• Used above and below 
ground

• Use depends on 
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• Use depends on 
building type
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No vitrified clay pipe or fittings shall be used above ground or
where pressurized by a pump or ejector.
When laid underground they shall be laid not less than 300 mm
belowground.
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•Stainless steel 304 grade
pipe and fittings shall not
be installed underground.
They shall be kept at 150
mm aboveground.
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mm aboveground.

•Type 316L is approved for
above- or below-ground
applications.
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• Cast Iron Hubless  Pipe for 
Use 

• With Shielded or Unshielded  
Couplings
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• Drainage fittings shall be of cast iron, malleable iron, RCC,
brass, copper, ABS, uPVC, PE, vitrified clay, stainless steel
304 and 316L etc.
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• Or other approved materials having a smooth interior
waterway of the same diameter as the piping served, and all
such fittings shall be compatible with the type of pipe used.
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Drainage Fixture units (DFU) to be referred for
drain pipe design.
The unit equivalent of plumbing fixtures shown in
Table 702.2a shall be based on the size of the trap
required

Indian Plumbing Association 24



Indian Plumbing Association 25



Indian Plumbing Association 26



Drainage fixture units for intermittent flow into the drainage 
system shall be computed on the rated discharge capacity in 

liters per second in accordance with Table 702.2b.

TABLE 702.2b
Discharge Capacity in Liters per Second

For Intermittent Flow Only

Indian Plumbing Association
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For Intermittent Flow Only
L/sec

0.47 to 0.95 Equals 2 Fixture Units

0.95 to 1.89 Equals 4 Fixture Units

1.89 to 3.15 Equals 6 Fixture Units

Note:�Discharge capacity exceeding 3.15L/sec. shall be determined by 
the Authority Having Jurisdiction.
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The emergency use floor drain is not
assigned a fixture unit value because it does
not add a drainage load on the drainage
system. This floor drain is installed to
capture water or waste overflow that is
producedby anotherfixture or fixtures that
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producedby anotherfixture or fixtures that
are plugged and draining onto the floor.
These other fixtures are assigned fixture
units and the system is sized for their loads,
so there is no need to add more fixture units
and possibly increase pipe sizes for a fixture
that adds no load of its own.
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- Kitchen sinks to have minimum 40mm
trap and shall drain into a 50mm drain.
They require a 50 mm drain because of the
nature of the waste draining into them.

- Similarly requirementof 50mm drain for
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- Similarly requirementof 50mm drain for
the urinal is because of the possibility of
frequent clogging.
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Clothes washers in groups of 3 or more shall be rated at 6
units each for the purpose of sizing common horizontal and
vertical waste piping
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• Based on 1:100 grade
• When 1:200 grade is used, the FUamount of the

appropriate column is multiplied by .8
• Example:

100 mm = 216 fu at 1:100 grade
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100 mm = 216 fu at 1:100 grade
If 1:200 grade is used, 216 fu  x .8 = 173
At 1:200 grade a 100 mm pipe can only carry a maximum 
of 173 fu 

35

In India most AHJs require the min. size of soil  
pipe as 100 � and waste pipe as 75 � , while 
referring to the next slide
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• For single fixture, use
sanitary (Swept) Tee

• Two fixtures set back to
backmaybeservedby a
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backmaybeservedby a
single drainage pipe if
approved double fixture
fitting is used
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Pot sinks, scullery sinks, dishwashing sinks,
silverware sinks, commercial dishwashing
machines and other similar fixtures shall be
connected directly to the drainage system
• A floor drain shall be placed adjacent to the

fixture
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fixture
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Typical Commercial Kitchen
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The Epoxy or other chemical sealants such as “Drip seal are fast replacing the lead
joints in India. The depth of sealant to be filled shall be as per recommendations of the
manufacturer.
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• Each cleanout fitting for cast iron pipe shall consist of a cast

iron or brass body and a approved plug.

• Each cleanout for galvanized wrought iron, galvanized steel,
copper, or brass pipe shall consist of a brass plug as specified
in Table707.1, or a standardweightbrasscap,or anapproved
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in Table707.1, or a standardweightbrasscap,or anapproved
ABS or PVC plastic plug, or an approved stainless steel
cleanout or plug.

• Plugs shall have raised square heads or approved countersunk
rectangular slots.
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- Horizontal drainage piping of 100 mmdiameter and smaller
shall be installed in practical alignment and a uniformslope
of not less than 1:50.

- Where it is impractical, to maintain a slope of 1:50, pipe of
100 mmor larger in diameter may have a slope of not less
than1:100.
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than1:100.
- 150 mmdiameter pipe shall be sloped at 1:100.
.- For pipes above 150 mmdiameter, flatter slopes shall be

permitted.
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• Where practicable and as far as possible, all fixtures
shall drain by gravity to sewer.

• In unavoidablecircumstancesand when contours/
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• In unavoidablecircumstancesand when contours/
levels don’t permit, forced systemthrough pumping
may be permitted.
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• Shall be protected frombackflow by a backwater
valve
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• Fixtures located above shall not discharge through
backwater valve
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Flooding - No Back water Valve
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• Accessible
• Bodies of cast iron 

plastic or brass
• Non corrosive bearings 
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• Non corrosive bearings 
and seats

• Self aligning disc
• Positive seal
• Valve covers bolted 

with gasket    
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• Drainage connections shall not be made within 2,400 mmof
any vertical to horizontal change when suds producing fixtures
are present

• Bathtub, laundry sink, washing machine, kitchen sink,
dishwashers are suds producing

• Parallelventstacksshallconnect
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• Parallelventstacksshallconnect
2,400 above lowest point

• Exception:
– Single family residence and stacks

under 3 stories
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Media.
The piping of the plumbing drainage, and venting systems shall
be tested with water or air, except that plastic pipe shall not be
tested with air. Air Test to be conducted with a min. uniform
pressure of 0.35 bar for min. 15 minutes.
TheWater Test shall be applied to the drainage and vent systems
either in its entirety or in sectionswith min. 1,800 mm headof
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either in its entirety or in sectionswith min. 1,800 mm headof
water for min. 15 minutes.
Precautions shall be taken while doingSmoke Teston plastic
DWV systemsince certain smokes are knows to affect plastic
pipes.



Smoke Test
All soil pipes, waste pipes and vent pipes when above ground shall be approved gas
tight by a smoke test conducted under a pressure of 25 mm of water and maintained
for 15 minutes after all trap seals have been filled with water. The smoke is produced
by burning waste or tar paper or similar material in the combustion chamber of smoke
machine.

Water Test
All soil pipesandwastepipesshall be subjectedto a testpressureof at least1.8 m
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All soil pipesandwastepipesshall be subjectedto a testpressureof at least1.8 m
head of water at the highest point of the section under test. The tolerance figure of 2
litre/ cm of diameter/ Km may be allowed during a period of 10 min. The test shall be
carried out by suitably plugging the low end of the drain and the ends of connections
and filling the system with water and testing for a period of 15 min.
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In India, large building complexes such as this will need the
provision of external drainage / building sewers with
gulleys, chambers, manholes and a sewer trap.
This is because of use of underground RCC pipes which do
not have matching fittings. We therefore can not adopt fully
sealed system.



• Sewer Definition:

That part of the horizontal
piping of a drainage system
which extends fromthe end of
the building drain (600 mm
outside of the building) and;
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• Receives the discharge of the
building drain and;

• Conveys it to a public sewer,
private sewage disposal
system or other point of
disposal 66
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This type of systemis not
practiced in India.
In India the Vertical drains
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In India the Vertical drains
from the building are
connected to Chambers
which in turn connect to
Manholes on the street
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It shall be unacceptable for any person to deposit any
ashes, solids; flammable, poisonous, or explosive
liquids or gases; oils, grease etc. that would cause
damageto the public sewer,private sewer,or private
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damageto the public sewer,private sewer,or private
sewage disposal system.

• No rain, surface, or subsurface water shall be
connected to or discharged into any drainage system.
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Sizing of Building Sewers.

The minimum size of any building sewer shall be determined 
on the basis of the total number of DFU drained by such 
sewer
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Piping of clay or other materials not approved within the
building shall not be run in same trench with water lines
unless;
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• Bottomof water pipe 300 mmabove sewer at all points
• Water pipe shall be placed on a solid shelf at one side of the

common trench with a horizontal clearance or at least 300
mmfrom the drain

• Water line crossing shall be 300 mmabove
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• Building sewer piping shall be laid on a firmbed
throughout its entire length, and any such piping laid in
made or filled-in ground shall be laid on a bed of
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made or filled-in ground shall be laid on a bed of
approved materials and shall be adequately properly
supported as required to the satisfaction of by the
Authority Having Jurisdiction.
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Minimum Horizontal Distance Required From Building Sewer
Buildings or structures1 600 mm
Property line adjoining private 
property Clear 
Water supply wells 15 m

Location. 
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Water supply wells 15 m
Streams 15 m
On-site domestic water service line 300 mm
Public water main 3 m
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Preamble

In the absence of municipal sewer systems in most parts of India,
property owners are often required to construct own sewer networks
leading to on-site treatment plants.

Many of these installations call for construction of sewage pump
stationsto cater to drainagefrom toilets, kitchens etc located in
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stationsto cater to drainagefrom toilets, kitchens etc located in
basement floors or as intermediate external pump stations to
minimize depth of gravity sewers.

Project sites with varying contours also may necessitate installation
of intermediate pump stations as part of the overall sewer network.



Submersible centrifugal pumps with guide-rails and lifting
chains (each pump sized to handle 100% design flow) are
commonly used in India.

An automatic weatherproof control panel will be part of the
installation. The panel will include provision for alternating of
duty pump, audio and visual alarms.

Circular sumpsare preferredto avoid solids accumulatingon
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Circular sumpsare preferredto avoid solids accumulatingon
sharp corners. The cover should have an opening large enough
for withdrawal of pumps (using guide-rails and lifting chains)
from ground level.

The typical example provided here is for partial black and gray
water flowfrom a building.



Sump Capacity

Effective holding capacity will need to be worked out in liters
(cu.m).

Total flow from all sanitary fixtures draining to the sump needs to
be calculated in LPS (m³/Hr).
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The retention time of sewage in the sump should be determined
limiting the number of starts of pump(s) per hour.

Various manufacturers specify differing number of starts
permissible per hour (usually 20 to 30). A retention time of 10
minutes can be considered limiting number of the starts to 12 per
hour with single pump operating.



• DFUs are not exactly comparable to WSFUs. DFUindicates
the probable overlapping discharge flows in the drainage
system, whereas WSFUindicates the probable water supply
demand of fixtures operating simultaneously.

• Calculate the flowinto the pump station in terms of WSFU.
Using Table 6.9 of UIPC-I, WSFUcan be converted to
LPS/GPM.
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LPS/GPM.
• In India, the pump discharge is invariably connected to the

gravity drain at an inspection chamber/manhole where the high
velocity will be dissipated. Often an additional inspection
chamber (‘break-chamber’) receives the pump discharge
before connection to an inspection chamber/manhole on the
gravity sewer.
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By-pass Connection (Drain)

Sudden rise/drops and loops must be avoided along the route of the
pump discharge pipe in order to avoid accumulation of solids and
entrapment of air. As an additional precaution, a by-pass (drain)
connection can be provided (‘D-3’ Fig 1) for periodic flushing of
the discharge pipe.
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Screen Chamber/Valve Chamber

In order to prevent large objects such as clothes, sanitary napkins,
rags etc. entering the sewage sump, the gravity drain to the sump
shall be connected through a screen chamber incorporating a bar
screen, for periodic manual cleaning.
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• Any Questions?
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Compiled by Technical Committee - IPA
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