Offsite sanitation
SN not contained: 23%

FS contained: 12%

Onsite sanitation
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Key: WW: Wastewater, FS: Faecal sludge, SN: Supernatant
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Neighbourhood

Safely managed

City

Unsafely managed

SFD Description
A Sanitation (or Shit) Flow diagram presents a clear
picture of how excreta flows are managed within the
city. The diagram clearly depicts how excreta flows
from user interface to the final disposal. It has the
following stages:

Containment
Ø

The city has an existing coverage of underground
drainage (UGD) in ‘one town’ part of the city.
The UGD network was constructed in 1962 and
is currently in a dilapidated state.

Ø

Approximately, 350 households (Revenue
Department, EMC) in ‘one town’ area are
connected to the UGD network

Ø

Containment in the city other than the UGD has
mostly lined pits (ring structure) with an open/
closed bottom in individual households (locally
known as “Vara”)

Ø

The size and no. of rings installation is based
on the space available and affordability of the
households. Generally, pit rings are cast in
3 different sizes i.e. 2.0 ft., 2.5 ft., and 3 ft.
1

diameter. 6 to 10 number of rings placed one over
the other to provide required depth of 5 ft to 10 ft
Ø

The pits are installed at the site by the pit smith
and associate labours

Ø

The newly constructed house and multi-storey
buildings have septic tanks with proper baffle
walls (Key Informant Interviews with local
masons, 2016)

Ø

FS contained or not is dependent on the system
polluting the groundwater. Depth of groundwater
table <10m from the sanitation system is
considered to pose a significant risk

Ø

Types of on-site containments observed during
field visit: • Lined tank with impermeable walls and open
bottom and effluent pipe connected to open
drain (nearly 19% population dependent on
such a system)
• Lined pit with open bottom without outlet
(56% population)
• Septic tank with an effluent pipe connected to
the open drain (25% population)
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FS contained is attributed to be from 12% of the
population (12% from the septic tanks)

Ø

FS not contained is attributed to be from 65%
population (9% from lined tanks and 56% from
lined pits)

Ø

Lined pit with the closed bottom with an effluent
pipe connected to the open drains are prevalent
in the Individual Household Toilets (IHHTs)
provided under Swachh Bharat Mission (SBM).
The containment systems provided under IHHTs
have a rudimentary lining at the bottom. It was
learned from the Key Informant Interviews (KII)
that the bottoms of pits are lined with a base of
construction wastes like bricks without plastering

Figure 1: Casting of pits of different sizes

Emptying

Figure 2: Lined tanks with open bottom with effluent
pipe connected to open drain

Ø

Emptying of containment of on-site sanitation
systems is done by the 8 private emptiers in the
city (MHO, 2016)

Ø

The emptiers advertise and market their services
using beguiling wall paintings, hoardings and
distribution of visiting cards

Ø

Emptying is done all day long, and they empty
4-5 onsite sanitation systems per day per truck

Ø

Desludging frequency is 6 months to 2 years for
pits with or without open drain and 4 to 6 years
for septic tanks

Ø

There are no zones which have been divided for
operations

Ø

During emptying operation, the emptiers do not
use any protective equipment

Ø

The emptying is usually carried out by 5 people
(1 driver + 4 labourers)

Figure 3: Toilet constructed under SBM, with septic
tank/ lined pit with closed bottom with an effluent
pipe connected to the open drain

Ø

Due to no clear differentiation between the
volume of the effluent and solid FS generated
from the containment, it is assumed to be 50%
each to reduce maximum error

Ø

Supernatant (SN) is effluent generated from
onsite systems which is attributed to be from 23%
population (10% from lined tanks connected to
open drain and 13% from septic tanks)
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Figure 4: Advertisement of vacuum tankers to call for
emptying service
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Ø

Before emptying the containment systems,
kerosene oil is poured into the containment to
suppress the septic odour

Ø

FS contained emptied is attributed to be from
11% of the population dependent on septic
tanks (assuming 90% population emptying their
systems)

Ø

FS not contained emptied is attributed to be from
33% population (8% from lined tanks with open
bottom and outlet connected to open drain, 25%
from pits with open bottom and outlet connected
to open drain)

Figure 6: Truck mounted vaccum tanker

Ø
Ø

FS not contained and not emptied is attributed
to be from 32% population, it includes 25%
of infiltration from lined pit and 7% of FS that
remains in the tank and pits

Transportation
Ø

The Under-ground drainage is connected to
the sewage pumping station (SPS) at Venkana
Cheruvu, which then furthers pumps the sewage
to an adjoining low lying area or pond at Venkana
Cheruvu. Sewage is then carried in the open
drains from there to the Tamilleru Canal

For the private vacuum tankers, average distance
per trip is 5 km, as informed by the private
emptier.

Treatment and Disposal
Ø

There is no treatment of sewage and septage
generated in the city.

Ø

A rundown Sewage Treatment Plant exists in the
outskirts of the city at Ponanki Compost Plant.
At present, the STP is not functioning as it was
constructed during 1960’s and has passed its
design period.

Ø

Sewage is conveyed through Tamilleru Canal and
is eventually disposed at Kolleru Lake.

Ø

The city is surrounded by agriculture lands
where the sewage from the Tammilleru canal is
withdrawn to be used for irrigation purpose, as
required.

Ø

The private emptiers dispose the faecal waste at
the low lying area at Veneka cheruvu or directly
to the Tamilleru canal wading through the city

Ø

In total, FS of 99% population is unsafely managed
and 1% population is safely managed

Figure 5: Sewage Pumping station at Veneka cheruvu

Ø

SN of 22% population is transported via open
drains to Tamilleru canal

Ø

There are a total of 8 vacuum tankers available in
the city owned by individual owners. The capacity
of each vacuum tank is 5000 litres. The vacuum
tanks are truck or tractor mounted vehicles. Most
vehicles are pre-owned and the vacuum machines
are assembled at Autonagar Rajamundry area in
Andhra Pradesh

Ø

FS of 44% population is transported to low lying
areas in and around the city
3

Figure 7: Low lying area at Veneka Cheruvu one of the
disposal point of Septage and intermediate disposal of
sewage from UGD
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Suggestions
Short term goals
• Recognize the private emptiers and issue them
license to operate
• Buy more vacuum trucks, if there is a shortfall
• Identify 2-3 suitable disposal sites (so that the
distance travelled by the trucks is optimized). The
land could be taken on lease or could be a vacant
plot in the nearby industrial area
• Develop DPRs for FSTPs (faecal sludge treatment
plants) at these identified disposal sites

Medium term goals
• Demarcate land for STPs/FSTPs in the master
plan
• Enforce scheduled desludging
• Improve bylaws, to enforce proper design of
septic tanks
• Implement decentralized waste water treatment
systems at several locations to treat supernatant
and grey water

Offsite sanitation
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FS contained: 54%
Onsite sanitation
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