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3. General city information

Bansberia is a town in the Hooghly district of
West Bengal, India. Bansberia Municipality was
the nerve centre of “Saptagram”, a port city,
famous for its inland and foreign trades with
Europe since 17" Century. It is rich in its heritage
and tradition and has a number of historical sites
such as Hanseswari Temple and Zafar Khan
Ghazi Mosque and Dargah. (BM, 2015).

As per Census of India, 2011, Bansberia has a
population of 1,03,799. The area of Bansberia
Municipality is 9.07 sq. km. and covers 0.29% of
the total area of Hooghly district. It is divided into
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22 wards. The population density of the city is
11,445 persons per sq.km (Census, 2011), which
is high in comparison to the population density of
West Bengal, i.e. 1,028 persons per sq.km (BM,
2015) . The slum population of Bansberia is
38,604 which is 37.19% of the total population
(Census, 2011). The average maximum and
minimum temperature during summers and
winters are 38°C and 12°C respectively and the
soil type is mostly sandy, clay soil and alluvial soil
(BM, 2015).

4. Service outcomes

Overview on technologies and methods used for
different sanitation systems through the sanitation
service chain is as follows:

Containment: All households are dependent on
onsite sanitation systems. The containment
systems in Bansberia mainly comprises of septic
tanks and pits. Septic tanks do not adhere to the
standards prescribed by the Bureau of Indian
Standards (BIS). Following types of containment
systems were found in Bansberia; septic tank
connected to soak pit (20% population), septic
tank connected to open drain (4% population),
fully lined tank with no outlet (4% population) and
the most common containment system found in
the city, which is the twin-pit system (72%
population) (BM, 2016).
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Emptying: Emptying service is provided by
Bansberia Municipality. The municipality has one
vacuum tanker which has two tanks of 2,000
litres coupled with a tractor. There are no private
emptiers plying in the city. The frequency of
emptying per household is once in 5 years for
houses having septic tanks and once in 2 years
for houses having pits. The fees for emptying
depend on the type of containment system (tank
or pit), length of extraction pipe and the volume of
FS to be emptied. Emptying charges varies from
INR 400 (USD 6.11) to INR 500 (USD 7.64). The
fees increase with an increase in volume beyond
250 cu.ft (7 m®) and with an increase in the length
of the pipe used. The time is taken to empty a
septic tank range from 40 minutes to 1 hour.
There is no use of personal protective equipment
during emptying, thereby causing high risk to
health (BM, 2016).

Figure 1: Emptying of a twin-pit latrine (Source:
Anil/CSE, 2016)

Transport: There is only one vacuum tanker
having a capacity of 4,000 litres. Price of the
vehicle is around INR 15 lakhs (22.909 USD) and
is assembled at Chandan Nagar, situated 20kms
from the city. The suction pump is located in the
front of the tanker and the capacity of the pump is
5HP with a head of 20 ft (6 m). On an average,
three trips are completed per day that includes
emptying of 1 septic tank and 2 pits. The average
distance travelled per trip is 5Skm. The
supernatant (SN) from septic tanks is conveyed
through open drains to Hooghly River. All the
faecal Sludge (FS) emptied is transported to the
treatment facility.

Treatment and disposal: The treatment facility is
a joint venture of Bansberia Municipality with
Greenery Bio-compost and Animal Farming Pvt.
Ltd. (GBAF) where faecal and poultry waste is
treated and converted into bio compost. Almost
100% of the faecal sludge post dewatering is
treated (GBAF, 2016).

According to Census of India, 2011, 5.8% of the
city is dependent on offsite systems of which,
population connected to sewer line is 5.7% and
user interface discharging directly into open drain
or open ground is 0.1%. But from the field survey
conducted, it was observed that there is no offsite
sanitation system in the city.
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Figure 2: Final product after treatment (Source:
Aishwarya/CSE, 2016)

According to Census of India, 2011, 91.4%
population is dependent on onsite sanitation
systems of which, 33.9% use septic tanks and
39.9% use pits and 16.6% use public latrines.
According to the field survey conducted, 72%
population use lined pits with semi-permeable
walls, 20% use septic tank connected to soak pit,
4% use septic tank connected to open drain, 4%
use fully lined tank with no outlet.

FS is considered not contained in Bansberia
when the FS infiltrate pollutes the high ground
water table and if the supernatant from septic
tank flows into open drains. The septic tank
connected to open drain is used by 4%
population. There is no clear differentiation
between the volume of SN and solid FS
generated from septic tank connected to open
drain, hence to reduce maximum error it is
assumed to be 50% each. Therefore, the
supernatant and FS from septic tank connected
to drain is considered 2% each. FS not contained
is attributed to 94% population that uses the
following systems: septic tank connected to soak
pit (20%), lined pit with semi-permeable walls and
open bottom (72%) and septic tank connected to
open drain (2%). FS contained is attributed to 4%

population that uses fully lined tank with no outlet.

In FS not contained systems, 50% is considered

as FS in pits and 50% is considered as infiltrating.

It is also assumed that 90% of FS is emptied
during the emptying process thereby leaving 10%
FS in containment system itself. Out of the 94%
FS not contained, 47% is considered as
infiltrating and 47% is solid FS. Out of 47% solid
FS, 43% is emptied leaving behind 4% FS not
emptied. The 47% infiltrates together with the 4%
FS left behind in the containment system
constitute the 51% FS not contained-not emptied.
The FS contained-emptied is attributed to 4%
population. 43% FS not contained —emptied
and4% FS contained- emptied, together
constitute the 47% which gets delivered to the
treatment plant. Assuming that 60% is treated out
of 47% FS which reaches the treatment plant,
28% FS gets treated and 19% FS is not treated.
Overall, 28% FS is safely managed and 72% FS
in unsafely managed.
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According to Census of India, 2011, 2.7% capital expenditure for FSM is INR 6,181.53 lakh

population practices open defecation. But it was
learnt, through field survey, that Bansberia has
been officially declared as an open defecation
free city in the year 2016 (BM, 2016).

5. Service delivery context

National Urban Sanitation Policy (NUSP) was
issued in 2008, by the Ministry of Housing and
Urban Affairs (MoHUA, Gol), formerly known as
Ministry of Urban Development (MoUD). The
policy aims to: raise awareness, promote
behaviour change; achieve open defecation free
cities; develop citywide sanitation plans; and
provide 100% safe confinement, transport,
treatment and disposal of human excreta and
liquid wastes. The NUSP mandates states to
develop state urban sanitation strategies and
work with cities to develop City Sanitation Plans
(CSPs).

NUSP identifies the constitution of the multi-
stakeholder task force, known as city sanitation
taskforce (CSTF) as one of the principal
activites to be taken up to start the city
sanitation planning process. CSTF has now
been renamed as Swachh Bharat City Level
Task Force (SBCLTF) (MoUD, 2014).

The Environment (Protection) Act, 1986 and the
Water (Prevention and Control of Pollution)
Act,1974 have provisions relating to sanitation
services and environmental regulations. It
applies to households and cities with regard to
disposing of waste into the environment. Urban
Local Bodies (ULBs)/utilities also have to comply
with discharge norms for effluent released from
sewage treatment plants and to pay water cess
under the Water Cess Act, 1977 (MoUD, 2013).

In February 2017, MoHUA issued the National
Policy on Faecal Sludge and Septage
Management (FSSM). The policy aims to set the
context, priorities, and direction for, and to
facilitate, nationwide implementation of FSSM
services in all ULBs such that safe and
sustainable sanitation becomes a reality for all in
each and every household, street, town and city
in India (MoUD, 2017).

There are various schemes launched by the
central government, like Swachh Bharat Mission
(SBM), Atal Mission for Rejuvenation and Urban
Transformation (AMRUT), National Mission
Clean Ganga (NMCG) etc. to provide basic civic
amenities including improvement of urban
sanitation. Around 98% of the slum residents
have their own individual toilets with twin pit
system that is built under SBM and state
scheme Mission Nirmal Bangla.

As per the rapid assessment of FSM in city done
by BM, the budgetary provision required for
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(9.37 million USD). Whereas, the operation and
maintenance (O&M) cost associated with the
emptying services and treatment operations is
estimated to be INR 2,109.87 lakh (3.19 million
USD) for 5 years (MoUD, 2016).

6. Overview of stakeholders

The 74" Constitutional Amendment Act of 1992
reformed the sector by transferring responsibility
for domestic, industrial and commercial Water
Supply and Sewerage (WSS) from state agencies
such as Departments of Public Health
Engineering and State Water Boards, to ULBs.
This transfer has resulted in a variety of
implementation models, as well as lack of clarity
in the allocation of roles and responsibilities
between state and local agencies, which
sometimes results in implementation (USAID,
2010).

Key

Stakeholders Institutions/organizations

Public
institutions

Ministry of Housing and Urban Affairs
(MoHUA), National Ganga Council(NGC),
Bansberia Municipality(BM), Department
of Municipal Affairs, Urban Development
Department (UDD), State Urban
Development Agency(SUDA), State Wate
Investigation Directorate(SWID), Public
Health Engineering Department(PHED),
West Bengal Pollution Control Board
(WBPCB), State Programme Managemen
Group (SPMG)

NGOs Centre for Science and Environment

Private Sector | Greenery Bio-compost and Animal

Farming Pvt. Ltd. (GBAF), local masons

Table 1: Key Stakeholders (Source: Compiled by CSE, 2017)

UDD is responsible for administrative and
financial management of  municipalities,
implementation of development programmes.
SUDA is responsible for ensuring proper
implementation and monitoring of the centrally
assisted programmes for the alleviation of
poverty throughout the state. WBPCB is
responsible for monitoring effluent standards.
GBAF Pvt. Ltd. treats collected FS to produce
fertilizer. SPMG coordinates and oversees the
implementation of projects sanctioned by
Government of India under National Ganga
Council (NGC).

SBCLTF is a multi-stakeholder platform
comprising representatives from different sectors
of  society, including agencies directly
responsible for sanitation, agencies indirectly
involved or impacted, eminent persons,
practitioners, NGOs and sanitary workers.
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7. Description of context-adapted SFD
Bansberia, West Bengal, India Date prepared: 9 Jul 2017
\;;rsllt::“l?rgﬁ- Comprehensive SFD Prepared by: CSE
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The entire population of Bansberia is dependent
on onsite sanitation systems, out of which 4% of
the population is dependent on septic tanks
connected to open drain or storm sewer. This,
along with 20% population dependent on septic
tank connected to soak pit and 72% population
dependent on lined pit with semi permeable walls
with an open bottom are attributed to be FS not
contained. The 4% population dependent on fully
lined tank with no outlet is attributed to be FS
contained.

8. Context-adapted SFD graphic

The only difference suggested in the context-
adapted SFD is at containment stage for
correctly designed septic tanks, changes from
4% to 6% and ‘SN not contained’ remains 2%
when compared to SFD generated though
connected to open drains. Hence in the context
adapted SFD ‘FS not contained’ changes from
94% to 92%, ‘FS contained’ through graphic
generator.

An assumption is made that 50% of the proportion
of the content in a septic tank is solid FS, and rest
of the 50% is supernatant. Hence, both
supernatant and faecal sludge attribute to 2%
population each, out of the 4% population who use
septic tank connected to open drain. According to
SBCLTF, the solid FS present in the septic tank
connected to open drain (attributed to 2%
population) should be considered as contained as
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it is neither polluting the groundwater nor the solid
excreta are overflowing into the open drain. Hence,
FS attributed to 6% population is considered
contained (represented in green colour). 5% FS
contained is emptied and the remaining 1% FS
remains in the tank and does not get emptied.

Overall, the excreta of 72% population are not
safely managed according to the context-adapted
SFD.

9. Process of SFD development

Data are collected through secondary sources.
The city is visited to conduct the surveys, FGDs
and Klls with relevant stakeholders, to fill in the
data gap and to cross-check the data collected.

To start with, a relationship between sanitation
technologies defined in Census of India and that
defined in the project is established. The survey
data are quantified and cross-checked with FGDs
and Klls.

The data are fed into the SFD graphic generator to
calculate the excreta flow in terms of percentage
of the population and also produce the SFD
graphic.

The SFD graphic of Bansberia city, developed
using the graphic generator was not able to
capture the correctly designed fully functional
septic tanks as a contained system, as based on
feedback from SBCLTF. Hence, a context-adapted
city specific SFD graphic is manually corrected to
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convey the substantial picture of the excreta e City Development Plan of Bansberia

management in the city.

10. Credibility of data

The key sources of data used are Census of
India, 2011, City Development Plan of Bansberia
and other published documents of relevant
departments. Most of the data are then updated
with Klls and FGDs. Overall 7 Klls and 5 FGDs
were conducted with different stakeholders
across the town.

There were three major challenges faced during
the development of the SFD. Census of India
and published/unpublished reports were not able
to provide (i) up-to-date on containment (i)
detailed typology of containment and (iii) actual
information about FSM services provided in
households. Excreta are managed through
stages of sanitation service chain (from
containment to end-use or disposal). For the
validation of the SFD prepared for the city, the
graphic (refer section 1) with brief report was
presented with the SBCLTF, based on their
feedback a context adapted SFD is prepared.

The secondary data are quantified and cross-
checked with FGDs and KllIs. The data are fed
into the SFD graphic generator to calculate the
excreta flow in terms of percentage of the
population and also produce the SFD graphic.
Overall, 28% of excreta are safely managed in
the city and the rest 72% is unsafely discharged
into the environment.

For this reason, field based studies were
conducted to validate the data provided by
secondary sources The Census mostly
differentiates between systems connected to the
user interface, if any, but does not give
information about the design of actual
containment systems on ground level or about
the disposal of septage and wastewater
generated. Therefore, a sample household
survey was conducted in each ward of the city to
identify and cross check the data collected from
secondary sources. .

The objective of the random survey conducted
was to obtain a more accurate measure of how
excreta are managed through stages of
sanitation service chain (from containment to
end-use or disposal)

11. List of data sources

Below is the list of data sources used for the
development of SFD.

o Published reports and books:
e Census of India,2011, House listing and
housing data, Government of India
e Groundwater Year Book,
Groundwater Board, 2014

Central
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Municipality,2015
o Kils with representatives from
Bansberia Municipality
Greenery  Bio-compost
Farming Pvt. Ltd.
Local masons
o FGDs
BM staff
Ward councillors
BM emptiers and transportation in-charge
Slum dweller representatives
SBCLTF members

and Animal

Bansberia, India, 2017
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Suresh Kumar Rohilla, CSE
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Abbreviations

AMRUT  Atal Mission for Rejuvenation and Urban Transformation

BIS Bureau of Indian Standards

BM Bansberia Municipality

CAPEX  Capital Expenditure

CGwB Central Ground Water Board

CDP City Development Plan

CPHEEO Central Public Health and Environmental Engineering Organization
CSE Centre for Science and Environment

CSP City Sanitation Plan

CSTF City Sanitation Task-force

CT Community Toilet

FGD Focus Group Discussion

FS Faecal Sludge

FSM Faecal Sludge Management

FSSM Faecal Sludge and Septage Management
FSTP Faecal Sludge Treatment Plant

GBAF Greenery Bio Compost and Animal Farming
Gol Government of India

GoWwB Government of West Bengal

HFA Housing for All

ICAR Indian Council of Agricultural Research

IMIIP Intra Municipal Infrastructure Improvement Plan
INR Indian Rupee

Kl Key Informant Interview

KMDA Kolkata Metropolitan Development Authority
Ipcd Litres per capita per day

MoHUA  Ministry of Housing and Urban Affairs (formerly known as Ministry of Urban Development)
MoUD Ministry of Urban Development

NBC National Building Code

NFSSM  National Faecal Sludge and Septage Management Alliance
NGC National Ganga Council

NH National Highway

NIUA National Institute of Urban Affairs

NITI National Institution for Transforming India (formerly Known as Planning Commission)
NMCG National Mission for Clean Ganga

NUSP National Urban Sanitation Policy

oD Open Defecation

O&M Operation and Maintenance

OPEX Operational Expenditure

0SS On-Site Sanitation Systems

PHED Public Health and Engineering Department
PMAY Pradhan Mantri Awas Yojna

PPE Personal Protective Equipment

Last Update: 22/06/2018



.) 5 Bansberia
[)  SFi SFD Report India
PPP Public Private Partnership
PT Public Toilet
SAAP State Annual Action Plan
SBCLTF Swachh Bharat City Level Task Force
SBM Swacch Bharat Mission
SFD Shit Flow Diagram
SLB Service-Level Benchmark
SLIP Service Level Improvement Plan
SMD State Mission Directorate
SMP Septage Management Sub-Plan
SN Supernatant
Sqg.km Square Kilometer
STP Sewage Treatment Plant
SUDA State Urban Development Agency
ULB Urban Local Body
usD United States Dollar (1 USD = 65.46 INR)
WBPCB  West Bengal Pollution Control Board
WSS Water Supply and Sewerage
WwW Wastewater
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1 City context

Bansberia is a small town in the Hooghly district of West Bengal in India. It was established
on 1st April 1869, covering two historical villages, namely Bansberia and Tribeni (BM, 2015).
Bansberia was the nerve centre of “Saptagram”, a port city, famous for its inland and foreign
trades with Europe since the 17"century. The word “Saptagram” means seven villages and
includes Bansberia as one of the seven villages. Bansberia is rich in its heritage and tradition
and has a number of historical sites such as Hanseswari Temple and a Shrine, Zafar Khan
Gazi Dargah which have been declared a national heritage under the Monuments and
Archaeological Sites and Remains Act 1958. Bansberia is situated on the western bank of
the River Hooghly, a tributary of Ganga River in West Bengal.

As per Census, 2011, Bansberia has a population of 1,03,799. The area of Bansberia
Municipality (BM) is 9.07 sq.km and covers 0.29% of the total area of Hooghly district (BM,
2015) .There are 22 wards in the city among which ward no. 10 is the most populous ward
with a population of 10,000 and ward no. 1 is the least populous with a population of 2,089.
The population density of the city is 11,445 persons per sq.km (Census,2011), which is high
in comparison to the density of West Bengal, i.e. 1028 persons per sq.km (Census, 2011).
The slum population of Bansberia is 38,604 which is 37.19% of the total population(Census,

2011).
Table 1: Population growth rate
Year Population Growth rate(%)
1991 93,381
2001 1,04,412 11.81%
2011 1,03,920 -0.47%

Source: BM,2015

The town is located at 22.97°N and 88.40°E. The average maximum temperature is about
38°C during summers and the average minimum temperature remains at about 12°C during
winters. The rainfall varies from 150 cm to 160 cm and the soil type is mostly sandy clay soil
and alluvial soil (BM, 2015) .According to planning commission agro-climatic zones and sub-
agro climatic zones, Bansberia is located in the lower Gangetic plain region (lll). According to
Indian Council for Agricultural Research (ICAR), the agro ecological sub region for Bansberia
experiences a hot sub humid (moist) to humid climate and is located in the Bengal and
Assam plains. (NICRA-ICAR, 2010).
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Figure 1: Ward map of Bansberia (Source: CSE, 2017)
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2 Service outcomes

The analysis is based on data available from published/unpublished reports and sample
household survey. Data collected from secondary sources are triangulated in the field based
study. Data on the containment are available in Census, 2011. Data have been cross-
checked and updated by Key Informant Interviews (Klls) and Focus Group Discussions
(FGDs). According to the SFD promotion initiative (Pl) definitions of sanitation systems, the
types of containments prevalent in the wards are examined through sample survey (Table 2).
Data on emptying, transport, treatment and disposal of FS are collected through Klls with
ULB, private emptiers and parastatal body. However, most of the data are qualitative.

2.1 Overview

To start with, a relationship between sanitation technologies defined in Census of India and
the ones defined in the project is established. Then the population dependent on those
systems is represented in terms of percentage of the population as shown in the table below.

Table 2: Sanitation technologies and corresponding percentage of population

Sanitation technologies and systems as defined by:
s SFD Percentage
No. | Census of India | Sanitation systems defined by SFD Promotion initiative Reference | ¢
’ Variable Population
1. SP;zttaéjmsewer User interface discharges directly to centralized separate sewer T1A1C6 5.7
2. Septic tank Septic tank connected to open drain or storm sewer T1A2C6 33.9
&, Other systems User interface discharges directly to open ground T1A1C8 1.1
4. Pit latrine with Lined pit with seml-.perr.neable walls and open bottom, no outlet or T1A5C10 39.7
slab overflow, general situation
5. SPIIEtltI)atrlne without Unlined pit no outlet or overflow, general situation T1A6C10 0.2
Night soil
6. disposed into User interface discharges directly to open drain or storm drain T1A1C6 0.1
open drain
7 Service latrine User interface discharges to “don’t know where T1A1CO 0
8. Public latrine Septic tank connected to open drain or storm sewer T1A2C6 16.6
9. Open defecation Open defecation ;[)12;107 2.7

Source: Census of India, 2011

2.1.1 Sanitation facilities

This section presents on existing sanitation facilities: community/public toilets, institution,
industries and commercial establishments.

Community/public toilets: There are two public toilets present in Bansberia. The public toilet
situated near Hanseswari and Basudev Temple in ward no.8 was constructed under the
Kolkata Metropolitan Development Authority under the project of the Ganga Action plan in
1986. The pay and use public toilet charges a user fee of INR 2 (USD 0.03) for a urinal use,
INR 4 (USD 0.06) for toilets and INR 5 (USD 0.08) for a lavatory use and are currently being
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maintained by BM. The containment system present in the public toilet is a septic tank of size
15ft x 7ft x 8ft (4.5m x 2.1m x 2.4m) and is connected to an open drain which further opens
into a water body.

Institutions and commercial establishments: Bansberia city has small markets, hence people
go to neighbouring areas where bigger markets are available for trade and commerce. The
commercial establishments do not have individual toilets in shops. Public toilets are not
present in the market area except at one location. However, people are dependent on either
household toilets or practice open defecation (BM, 2016) . Institutional establishments have
toilet facility connected to septic tank which is further connected to soak pit or pit. Since there
is a lack of data on the excreta generated from institutions and commercial areas, it has not
been taken into consideration for production of SFD.

2.1.2 Containment

There is no sewerage network present in Bansberia. The town has been declared as an
open defecation free town in August 2016 (BM, 2016) . According to Census, 2011, 91.6%
population uses OSS, 5.7% population uses offsite sanitation system and 2.7% population
practice open defecation. But according to field observation, Klls and FGDs, 100%
population depends on OSS as there is no offsite sanitation system present in Bansberia.
The OSS includes septic tanks and pits.

The most prevalent containment system found is twin-pit system with semi-permeable walls
and open bottom which is used by around 72% population according to the sample
household survey. The diameter of the pit ranges from 2.50ft (7.6m) to 3ft (0.9m) and the
depth ranges from 8ft (2.4m) to 15ft (4.5m). The septic tanks constructed do not adhere to
the design prescribed by Bureau of Indian Standards (BIS). The effluent (it is called
supernatant if it goes into open drain) from the septic tank flows into soak pits or open drains.
The average size of the septic tank in Bansberia is 3ft x 4ft x 6ft (0.9m x 1.2m x 1.8m). The
WW and residential septage from the jute mill (in ward no.10, 11 and 19) get discharged
directly into the drains which further terminate into Hooghly River. The Jute mill area does
not fall under municipal jurisdiction. The containment system in these 3 wards is considered

Figure 2: Septic tank connected to soak pit (Source: Aishwarya/CSE, 2016)
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