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Executive summary

India’s most populous state Uttar Pradesh—with a population of approximately 4.4.5
crore—has embarked on a journey to address urban sanitation and management of
used water.

Septage management is a major challenge in its 763 towns and urban local bodies
(ULBs). Untreated septage pollutes the groundwater and rivers, causes loss of
valuable nutrients that can be harvested for agriculture, and has a high pathogen
contamination and health risk.

As per the 2020-21 Annual Report of the Central Pollution Control Board (CPCB),
the total wastewater generated in these ULBs amounts to 8,263 million litre per
day (MLD), out of which only 8,374 MLD is treated at 107 treatment facilities
across 31 ULBs.

Chunar, a small town in eastern Uttar Pradesh, is one of the 315 towns in the state
with a population of less than 50,000. Any successful pilot intervention in this
town, therefore, has a huge potential for learning and replication not only for Uttar
Pradesh but also for neighbouring Bihar and Bengal.

The National Mission for Clean Ganga (NMCG) funded the setting up of a faecal
sludge treatment plant (FSTP) of 10-kilolitre-per-day (KLD) capacity in Chunar
and another plant for co-treatment of septage at the 20-KLD capacity sewage plant
in Bijnor town (Uttar Pradesh) under its initiative for abatement of pollution in
the Ganga River. The Centre for Science and Environment provided the technical
oversight for the successful planning, design and operationalization of the Chunar
FSTP, which has been fully operational since 2021.

Aim of the report

This report traces the journey of Chunar from a town without significant septage
management to one where it is a role model in septage management in Uttar
Pradesh. It aims to capture key lessons of the entire process—from contracting
to commissioning a faecal sludge treatment plant, to identifying critical areas
of implementation oversight that state agencies need to focus on, and ensuring
sustainable operational status and results.

10
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The report is an input from CSE to the National Mission on Clean Ganga (NMCQG)
and the Department of Urban Development (DoUD) (Uttar Pradesh). We hope
that the lessons and recommendations from this report will feed into improving
the technical and operational support oversight of current and upcoming septage
and used-water management infrastructure under NMCG, Swachh Bharat Mission
(SBM) and other state programmes in Uttar Pradesh and elsewhere.

Key learnings from Chunar

Septage treatment is not a technology challenge

A sufficient range of technologies and treatment systems exist, including hybrid
systems that combine natural and mechanical treatment systems for septage
management. The real challenge lies in making septage management a desirable,
functional and operational urban sanitation service delivery.

The following steps are recommended to facilitate this:

+ Startwith interim solutions before the treatment plant is ready: Even before the
plant was ready, in 2019, Chunar town started septage management operations
with deep row entrenchment. This enabled the uptake of regular desludging
and transportation to a treatment facility. By this interim measure, Chunar
treated around 73,500 litre of faecal sludge and septage that otherwise would
have been dumped into the Ganga River.

+ Initiate desludging operations with institutions: Desludging from schools,
government offices and commercial establishments should be the first call to
ensure intake of sludge at the FSTP.

*  Contextual designing of FSSM plant: Uttar Pradesh has followed a standard
model of 32 KLD capacity of septage treatment plants. Ensuring faecal sludge
reaches the plant in adequate quantities every day is critical for the biological
treatment process of the state’s FSTPs, which are mostly designed as either
a natural or a hybrid treatment system. The Chunar FSTP was right-sized,
planned and designed for 10 KLD capacity.

* Design and building: Construction of nature-based septage treatment
systems require a good understanding of hydrological flows and flow velocity.
Contractors who build large sewage treatment plants (STPs) are usually unable
to execute small-sized FSTPs maintaining these engineering specs. Another
problem in construction is ensuring the quality of cement concrete construction
and curing. Concreting was completed in one go for construction of planted
drying beds and all other civil works.

11
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* Flexibility in making changes in design and remaining quality concerns: During
the entire construction period, maintaining quality standards and addressing
emerging issues like groundwater seepage are important. The Detailed Project
Report (DPR) of Chunar FSTP did not include a reinforced cement concrete
(RCC) base for the planted drying beds and for the retaining walls. This was
changed.

Enabling environment

An enabling environment for the creation of sanitation infrastructure solutions
can be defined as strengthening the capacity and resources of the municipalities
to undertake decentralized and non-sewered sanitation solutions. This includes
all relevant actions at the state level that support small- and medium-sized
municipalities to undertake sustainable and inclusive sanitation services of FSSM.

A small town in UP—or for that matter any other state of India—usually lacks
adequate municipal staff and financial resources to be able to plan and execute
infrastructure for sanitation and used-water management. There is a high turnover
of executive positions, including engineers and administrators, in the city. Even
when there is external funding for infrastructure, as in the case of NMCG funding
for the Chunar FSTP, the enabling environment has to be more than enabling of
infrastructure creation.

Inclusive sanitation is a goal of all urban sanitation works. This will require moving
beyond sustaining regular operations of the 10 KLD faecal sludge treatment plant.
Mere infrastructure creation and its sustenance will not ensure that the most
marginalized and poor communities of Chunar town have access to affordable and
effective septage management systems of desludging services.

State-level enabling support
At the state level, a focal person or a cell to promote septage and used-water

management is an urgent priority given the scale of work being done under AMRUT
and SBM.

Any enabling measure, including the “Ease of Septage Management” framework
under consideration of the Department of Urban Development (DoUD) of UP, will

go a long way in anchoring meaningful state-level support to urban local bodies in
Uttar Pradesh.

12
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The following measures are recommended for meaningful state-level support to
urban local bodies in Uttar Pradesh:

Clear contracts and bid documents that define the work to be done, and the
roles and entitlements of the contractor.

Guidance and support—including timely release of payments to the contractors
and ULB—to be provided during all stages of construction of the FSTP.
Enabling bylaws and advisories that promote some form of regular desludging
of septic tanks and septage reaching the treatment plant.

Guidance, encouragement and incentives for municipal officers and engineers
to complete their work in time.

State government to ensure that coordination between local government and
agencies like Public Works Department (PWD) and electricity department to
ensure connecting road and power reaches the FSTP.

Inter-agency coordination among DoUD, Nagar Palika/municipality, Jal
Nigam, Jalkal and the National Mission for Clean Ganga (NMCG), Atal Mission
for Rejuvenation and Urban Transformation (AMRUT) and Swachh Bharat
Mission (SBM) is vital as and when necessary.

Learning and capacity-building opportunities must be created for ULB officials,
technical agencies and private sector engaged in desludging work and plant
operations.

Town-level enabling actions
The following are enabling town-level actions:

Formation of City Sanitation Task Force (CSTF) and Sanitation Cell: The
committee can take crucial decisions about the location of the plant, desludging
fees and desludging services and other decisions to overcome unforeseen
challenges.

Adopting FSSM bylaws: Regulatory framework at the city level for appropriate
containment structure should be ensured.

Engagement of citizens in the process: The success of an FSSM initiative depends
on the attitude and behaviour of citizens. Local people may be apprehensive
of the smell that might emanate from the FSSTP and resist construction of
the plant close to their neighbourhood. These concerns are best addressed by
continuously engaging with citizens through various Information, Education
and Communication (IEC) programmes.

Regular engagement with all stakeholders: Private desludging operators must
be engaged in identifying appropriate schedules and costing for desludging
services.

SEPTAGE MANAGEMENT IN CHUNAR TOWN.indd 13
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About this report

Chunar, on the Ganga riverbank, has an area of 14 sq. km and population of 41,210.!
In the absence of sewer networks and a system for septage treatment, the National
Mission for Clean Ganga (NMCGQG) reasoned that building FSSTPs or co-treatment
plants would be an option for pollution abatement in the river Ganga. It partnered
with Delhi-based think tank Centre for Science and Environment (CSE) and
worked closely with the urban local body Chunar Nagar Palika Parishad (NPP),
Department of Urban Development (DoUD), Uttar Pradesh Jal Nigam (UPJN)
and State Mission for Clean Ganga.

In 2017, CSE prepared a shit flow diagram (SFD) in Chunar, showing 100 per cent
unsafe management of faecal sludge and septage (FSS). To manage FSS—with the
objective of pollution abatement in Ganga—construction of a faecal sludge and
septage treatment plant (FSSTP) of 10 KLD capacity was decided, with technical
support from CSE and financial assistance from Namami Gange. Construction
of the FSSTP started in December 2019 and was completed in March 2021, with
construction disrupted during the Covid-19 pandemic.

The FSSTP was commissioned in September 2022. Uttar Pradesh Jal Nigam
(UPJN) took care of the construction and is responsible for the O&M of the
plant. Chunar Nagar Palika Parishad (NPP) provided all the necessary support
for land selection, social mobilization and desludging services. Chunar NPP also
constituted the City Sanitation Task Force (CSTF) and the Sanitation Cell for better
coordination and monitoring of sanitation-related topics, including faecal sludge
and septage management (FSSM).

CSE’s support to FSSM in Chunar was reinforced by that of its citizens, Nagar Palika
Parishad (NPP) and Uttar Pradesh Jal Nigam (UPJN), the contractor engaged and
State Mission for Clean Ganga (SMCG).

The journey has not ended—and will not end soon either. This document is an
effort to document the Chunar journey, which begun in 2017, till December 2022,
as this marks an important milestone of getting a functional FSSTP. The FSSTP is
also the first NMCG-funded FSSTP in the country.

CSE acknowledges the support of various stakeholders who have contributed to the
Chunar project.

14
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1. The journey so far

About Chunar

Chunar lies in the Vidhyan Range, and is 42 km from the Mirzapur and 336 km
from the state capital Lucknow. It was named after Chunar Fort, constructed in
1029 by King Sahadeo, and later in 1532 by Sher Khan, in 1538 by Sher Shah Suri
and in 1575 by Akbar.

The town’s key economic base is agriculture. Most of its workforce is engaged in
agro-based businesses. Chunar is also well known for its small- and micro-scale
pottery industries, especially clay toys. Living conditions in the city are generally
moderate, with intermittent water supply and inadequate sanitary facilities.

Demographics and city profile

Chunar Nagar Palika Parishad is the urban local body in Mirzapur district. The
town is divided into 25 municipal wards. Chunar’s population, as per the Indian
Census 2011, was 37,185, of which 19,647 were male and 17,538 female. The literacy
rate was 66.4 per cent. The population of Scheduled Castes and Scheduled Tribes
was 5,657 and 119 respectively.

Map 1: Chunar with ward boundaries and ward-wise population (Census 2011)

S.N Ward Name Ward Name Households Population
1 LALDARWAZA GIECRCIE 241 1459
2 Nagarpur Saadibandh SRR AT 154 1037
3 Gola sahabram T g 175 1196
4 BHARPUR LAY RS 203 1310
5 SARAYETEKOR Paschimi  ¥XIT &R qija#t 2717 1727
6 USMANPUR FHARTIT 248 1092
7 Settlement Area Heane viEn 245 1494
8 Saraitaikore Uttari T &R IO 208 1473
9 saraitaikore Daxini T EFR gl 247 1704
10 Dumd qHGHAT 163 1131
11 CHAKAIPUR TFSH 312 1970
12  Saddupur Mohana Uttari RiETARS ELiy 296 1864
13 Dargah Sharif Daxini____ GUNg TAN® gfavof 395 2018
14 Bharpur line QT d@Re 228 1326
15 BELVEER awER 205 1766
16 DARGAHSHAREEF UTTARI  GR9ITg HXI® 3eRl 266 1485
17  DARGAH SHAREEF Purvi T FE ‘ﬂ'f 185 1148
18 KAZITOLA BALUGHAT FiigEtan aeEE 228 1380
19 SABNIMAHAL WettergTer 161 1035
20 BAHRAMGAN]J PURVI FEH IS Tﬁ 196 1417
21 TUMMALGAN) TR | A 282 2103
22 AIEBAKPUR Q'HTFST 147 1097
23 GANGESHWAR NATH AT AT 218 1396
2 MOCHITOLA Ardietar 193 1264
25  SADHHPUR DASHCHIDI RiETV LS gfeyoft 378 2303

Total 5951 37195

15
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As per Census 2011 data, Chunar had 5,951 households in 2011. As per the latest
data, however, the town has a population of 41,210 in 8,058 households.? Its core is
densely populated, while households in the peripheral area have a rural settlement
pattern. The town has no sewerage network and is completely dependent on on-site
sanitation systems (OSSs). Chunar was declared ODF in 2019, ODF + in 2021 and
ODF ++in 2022.

Drainage

The city, with an average altitude of 84 metre above the sea level, has a triangular
form, with the river Ganga in the west and the river Jargo in the east. The Jargo
merges with the Ganga at the north boundary of Chunar town.

Chunar has alluvial sandy soil, brought by the deposition of sand silt by rivers.
Groundwater is available at 5-45 metre below ground level (mbgl) (pre-monsoon)
and 38.1-15.5 mbgl (post-monsoon). The city experiences waterlogging—which is
mainly anthropogenic—during the monsoons.

Climate and rainfall

Chunar falls under eastern plain zone of Uttar Pradesh. The climate ranges from
dry sub-humid to moist sub-humid. The temperature rises to a maximum of 41.8°C
during peak summers and falls to a minimum of 9.6°C during winters. Chunar lies
in a moderate to high rainfall region, with the lowest rainfall in April (rainfall up to
3 mm) and the highest in August (rainfall up to 345 mm).

16
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2. Sanitation in Chunar:
Overview

Status of sanitation

According to Census 2011 data, 9 per cent of Chunar has a sewer network. A CSE
field study, however, revealed that there is no functional sewer network. Most of
the households dependent on on-site sanitation systems either have septic tanks or
lined pits (see Table 1: Sanitation systems in Chunar).

Table 1: Sanitation systems in Chunar

Sanitation system Percentage of households
Piped sewer system 9

Septic tanks 53

Pit latrine (with or without slabs) 1

Public latrine 3

Open defecation 31

Other 3

Total 100

Chunar shit flow diagrams

To analyse existing FSSM practices in Chunar, CSE prepared a detailed report on
excreta flow diagrams (or shit flow diagrams [SFDs]]) based on a detailed survey
(including households, key informant interviews, focused group discussions with
masons and desludgers, and physical inspection of sanitation facilities) in Chunar.

In 2017, CSE developed the first shit flow diagram for Chunar to depict the status
of sanitation and found there was 100 per cent unsafe management of faecal
sludge and septage. On January 4, 2020, the trenching facility became operational.
Subsequently, asecond SFD wasdeveloped, whichindicated thatunsafe management
of faecal sludge and septage changed from 100 per cent unsafe to 89 per cent unsafe
in 2020. With intensive information, education and communication (IEC) and
awareness programmes coupled with installation of faecal sludge and septage
treatment plant (FSSTP) in Chunar, the status of sanitation progressed from 89
per cent unsafe to 49 per cent unsafe in 2022 (see Annexure 1: Chunar shit flow
diagrams).

SEPTAGE MANAGEMENT IN CHUNAR TOWN.indd 17
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Chunar household survey (2021-22)

Between December 2021 and February 2022, a detailed household survey was
conducted in Chunar, with the objective of assessing the possibility of introducing
scheduled desludging.

Containment structure

The survey result indicated that 95 per cent of the households had access to
individual household toilets. Out of the remaining 5 per cent households, 91 per
cent practised open defecation and 9 per cent used community toilets or shared
toilets. There were no sewer lines in Chunar. Of the 95 per cent households with
toilet access, 76 per cent were septic tanks and 13 per cent were fully lined tanks, with
or without partitions; 1 per cent of the households did not have any containment
structure as such—the toilets were directly connected to either a drain or an open
ground. Of the total toilets constructed, almost 50 per cent were built after 2014.
The toilet outlets were linked to open drains (88 per cent), soak pits (11 per cent)
and open grounds (1 per cent).3

Graph 1: Containment types

0%
|

B Septic tank

B Fully lined tank—with outlet

' No containment unit, directly connected to drain/open ground
Fully lined tank—without partition

Twin leach pit

Single leach pit

Unlined tank—floor is earthen

No containment
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Photograph 1: Septic tank under construction in Photograph 2: Effluent from a septic tank flows into an
Chunar open drain

Economic profile of the households

During the household survey, 2 per cent of the households declared themselves to
be in the above poverty line (APL) category, 63 per cent in the below poverty line

(BPL) category, and 35 per cent of the households did not declare their economic
status. The survey had also indicated that 90 per cent of the households are single
families while 10 per cent are apartments occupied by multiple households.

Accessibility of the toilets

In 99 per cent of the households, on-site systems were located around (in front,
behind or on the side) the household premises. In 9 per cent of the households,
toilets were outside their property boundaries. In just about 12 per cent of the
households, the on-site systems were accessible without breaking the top, while in
the remaining cases the top had to be broken to access the system.

With regard to access of desludging vehicles to the households, 67 per cent of
households in Chunar could be easily accessed by desludging trucks. The distance

of the containment structure from the location of the desludging vehicle was less
than 50 feet for 67 per cent of the households.

19
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Graph 2: Accessibility of containment unit

65%

B Manhole covered with slab and can be easily opened

B Unit is buried underground and requires slight excavation

[ Manhole covered with sealed concrete slab and requires breaking of the corner
Unit is buried underneath the property and requires breaking of floor

Table 2: Distance of containment structure from location of desludging vehicle

Greater than 250 feet 10

200-250 feet 3

100-200 feet 6

50-100 feet 14

Less than 50 feet 67
Water supply

About 93 per cent of the households depended on piped water supply managed
by the Jalkal Department. Other sources of water supply were hand pumps (4 per
cent), tube wells (2 per cent) and any combination of piped water supply, hand
pumps and tube wells. The supply of drinking water to households is managed by
Uttar Pradesh Jalkal. The supply capacity is 5 MLD, groundwater being the source
for supply by means of overhead tanks.

There is currently no treatment plant for used water—all the wastewater goes to the
river Ganga through eight major and 14 small nullahs (see Annexure 2: Response to
NGT on treatment of Chunar nullahs).

20
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Sanitation workers

There are about 120 sanitation workers engaged by Nagar Palika Parishad Chunar
(NPPC) for road sweeping, drain cleaning and desludging activities. Due to the
unavailability of permanent government sanitation workers, NPPC has outsourced
theresponsibility. There are 60 pump operators working with the Jalkal Department,
Chunar.

Sanitation services in different types of settlements

e There are four types of settlements, i.e. households living in government
buildings such as Indira Awas, Kashiram Awas or DUDA Awas; individually
owned households; institutional premises and commercial settlements.

Photograph 3: Receipt for payment of desludging fee

» Before intervention from CSE, NPPC provided demand-based desludging
services in these settlements. Once the trenching facility became operational in
January 2020, NPPC started regular cleaning of the septic tanks, and the faecal
sludge and septage was taken to the trenching site for the next one year. In
March 2021, the faecal sludge treatment plant (FSSTP) was soft commissioned
and Chunar began decanting the sludge at the FSSTP. NPPC currently
provides free desludging services to households living in government buildings
such as Indira Awas, Kashiram Awas and DUDA Awas. For institutional and
commercial buildings, Chunar charges Rs 3,000 per trip. NPPC supplies tap
water for drinking to all the households. For individually owned households,
the desludging fee is fixed at Rs 500.
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e In March 2021 the 10-KLD FSSTP in Chunar started operation. Soft
commissioning of the plant took place in September 2022. NPPC purchased a
tractor-mounted vacuum tanker of 8.5 KL capacity for desludging septic tanks.
Another vehicle, a Bolero mounted with a vacuum tanker of 1 KL capacity, is
being procured to serve properties with narrower approach roads.

Role of private desludgers

Till November 2020, private desludgers operated from Varanasi—30 km away—to
provide desludging services on demand in Chunar. They charged Rs 1,500-1,800
per trip while during 2017-21 NPCC charged Rs 3,000 per trip. Locals thus most
often called private desludgers to clean their septic tanks. After the revision and
notification of the FSSM bylaws in December 2021, NPPC reduced their charges
from Rs 3,000 to Rs 500. Subsequently private desludgers stopped operating in
Chunar as providing the service was no longer economically viable for them.
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3. Construction of faecal
sludge and septage treatment
plant in Chunar

Why and how

CSE has been involved in supporting governments at various levels and
highlighting the issues of faecal sludge and septage management (FSSM).
With the support of the Ministry of Housing and Urban Affairs (MoHUA)
and the Ministry of Water Resources for River Development and Ganga
Rejuvenation, Government of India, it has been working on an initiative aimed
at capacitating urban local bodies and other stakeholders to help achieve
convergence of national programmes, namely National Mission for Clean
Ganga (NMCGQG), Atal Mission for Rejuvenation and Urban Transformation
(AMRUT) and Swachh Bharat Mission (SBM) in identified flagship towns
and cities by planning for citywide sanitation, including non-sewered areas,
and identification of interventions for effective wastewater and faecal sludge
and septage (FSS) management.

MoHUA identified CSE to support a total of 23 towns (including Chunar) so
that they become flagship towns in FSSM (see Annexure 8: D.O. MD-SBM/
AA/62/2016 dated May 30, 2016).

*  During the state-level meeting with the Principal Secretary, DoUD, government
of Uttar Pradesh, on May 25, 2017, the state government requested CSE to
prepare a detailed project report (DPR) for the FSSTP in Chunar (see Annexure
4: PMU/194/431/2017 dated Fuly 12, 2017).

e During the City Sanitation Task Force Meeting (CSTF) in Chunar on June 1,
2017, the CSTF members approved the site shortlisted by CSE and requested
CSE to prepare a DPR for the FSSTP (see Annexure 5: Minutes of the meeting
held on Fune 1, 2017).

¢ In the meeting held with the National Mission for Clean Ganga (NMCG) in
Delhi on February 5, 2018, chaired by the Executive Director (Projects), NMCG
guided CSE to submit the DPR through the Uttar Pradesh State Programme
for Mission Ganga (UPSPMG) for consideration of NMCG for possible funding
under Namami Gange (see Annexure 6: Minutes of the meeting held on February
9, 2018).

¢ Chunar Nagar Palika Parishad (CNPP) provided CSE a No Objection Certificate
to conduct surveys and test for designing and preparing a DPR for the FSSTP
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on January 15, 2018 (see Annexure 7: Chunar NPP-2018 dated Fanuary 15,
2018).

* Accordingly, CSE facilitated the topographical survey along with soil-bearing
capacity tests of the proposed site for the FSSTP.

e In this regard, ULB officials (Jalkal in charge, Sanitary Inspector and other
CSTF members) from Nagar Palika Parishad Chunar (CNPPC) attended
national exposure visits (in Bengaluru, Chennai, Pondicherry, Mysuru and
Delhi) to see successful implementation of the FSSTP and to have first-hand
interaction with the technology providers, municipality and beneficiaries.

* The DPR was prepared against the above background and submitted to CNPP
for their necessary action.

» Asthe National Mission for Clean Ganga (NMCG) approved the DPR of FSSTP
Chunar, NMCG appointed Uttar Pradesh Jal Nigam (UPJN) and provided
funds for the implementation.

e UPJN prepared a bill of quantities (BOQ) and tender document for a 10-KL.D
FSSTP in Chunar, with specific criteria that the firm must have experience in
construction of FSSTP of at least 3 KLD. Through following due process, the
tender was awarded to Elefo Biotech Pvt Ltd in September 2019. Elefo Biotech
prepared the design of all civil modules and got it vetted by the Indian Institute
of Technology (Banaras Hindu University) (II'T [BHU), Varanasi. The
implementation of the project started in December 2019.

*  For the Chunar project, the CSE lab team visited Chunar and collected samples
of faecal sludge from different containments and tested for different parameters
such as BOD, COD and TSS. After the project began operating, the quality of
the treated wastewater has been checked at regular intervals.

Construction process
Steps for completion the construction can be divided in three sections: pre-
construction, during construction and post-construction.

Pre-construction phase

Table 3: Timeline of pre-construction phase

Steps Constitution | Land Setting Demarcation | Cleaning of FSSSM Levelling of
of City acquisition | up to TSU | of site site bylaws and | site
Sanitation for FSSTP | Chunar, trenching
Task Force site CSE presented

in the board
meeting
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Photograph 4: Demarcation of the site for the proposed faecal sludge and septage treatment plant (FSSTP)

¢ Chunar NPP and CSE jointly visited some possible sites for selection for
construction of the FSSTP. After the pre-feasibility study and assessment of
proposed sites, Ravine Land Site, Durgaji Marg, Dargah Shareef Mohalla, was
selected. The site lies in the south of the city and is approximately 5 km from the
centre of the city.

e In August 2019, CSE set up a technical support unit (TSU) at Nagar Palika
Parishad Chunar for close monitoring and hand-holding support to build an
enabling environment for construction and functioning of the FSSTP.

e In December 2019, Elefo Biotech started work on the site. CSE helped Elefo
Biotech for demarcation of the FSSTP site. The site selected by Nagar Palika
was undulating and required to be levelled. Due to the site’s rocky terrain,
levelling took additional time.

¢ CSE organized an orientation meeting with UPJN and Elefo Biotech on the
structure and functioning of FSSTP to avoid any future construction related
problem.

* CSE presented the draft FSSM bylaws, Faecal Sludge and Septage Management
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in Chunar: Strategy cum Operative Guidelines*>5 and the concept of trenching
in the Board meeting for orientation, understanding and acceptance. It also
discussed the importance and scope of scheduled desludging.

Photograph 5: Site before construction of the FSSTP | Photograph 6: Excavation at the FSSTP site

Table 4: Issues and interventions during pre-construction phase

Preparation of site for construction | Levelling of the site was challenging. Several rounds of discussion took

after demarcation as the terrain place to address the challenge. A JCB was used for levelling the land and
was rocky and undulating it took a considerable amount of time.

Inadequate knowledge of Initially the tender document required firms with some experience of
contractor construction of FSSTPs to apply. Such firms were however not available.

Elefo was selected with experience of working in construction of STP.
Orientation training and meetings were therefore organized in the CSE
Delhi office for a detailed discussion around construction of the FSSTP.

Interim solution: Trenching’

Photograph 7: Trenching in Chunar as an interim solution for

safe disposal of faecal sludge
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Trenching was conceived as an interim solution for managing faecal sludge and
septage in Chunar until the proposed FSSTP became functional. CSE’s Technical
Support Unit (TSU)-Chunar in association with NPP Chunar (NPPC) had identified
a site about 7.5 km from CNPP for trenching for safe disposal and treatment of
faecal sludge and septage. The capacity of the trench was about 48 Kl. In August
2019, CSE submitted a DPR of trenching to CNPP. With active participation from
NPPC staff and support from TSU-Chunar the trench received its first disposal on
January 4, 2020. A total of 73,500 litre of septage was treated with the trench. This
site was in use till February 2021. Subsequently, the site was closed following due
procedure.

During construction

Table 5: Timeline of construction phase

Excavation Covid-19 Construction | Local Removal of Partial Completion of

started pandemic began protest encroachment | completion of construction
stalled on approach construction with finishing
construction road sorted out | and soft

commissioning

e Once the land was prepared for construction, the contractor started the
excavation work for planted drying beds (PDBs), integrated settler and
anaerobic filter (ISAF), planted gravel filter (PGF) and collection tanks.

*  Construction of technical modules
o Construction of PDBs for solid-liquid separation

»  Excavation of nine rectangular pits of size 7 x 8 sq. m was done with
depth 1.725 m. The pits consist of filter material with boulders of 40 mm at
the bottom and gravel of size 6-20 mm and sand on the top.

The following precautions were taken during filling the filter materials in

the PDBs:

* The gravel was cleaned with high pressure water to remove dust.

* The PDBs were waterproofed and ensured to be watertight.

» Layering was done with different sizes of filter media so that the
largest media was at the bottom and smallest at the top.
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Photograph 9: Construction of planted drying beds hampered by rain

Photograph 10: Laying concrete in planted drying beds
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o Construction of integrated settler and anaerobic filter (ISAF), planted
gravel filter (PGF) and collection tanks:

» The ISAF was constructed with five chambers—the first two chambers
work as settlers and control the turbulence of water coming from
PDB:s.

» The second two chambers were filled with cinder materials to reduce
biochemical oxygen demand (BOD) level. The last chamber, the
distribution chamber, is from where treated wastewater goes to the
planted gravel filter for further treatment.

» A collection tank was built after the PGF to hold the treated water.

> At the end, there is an activated carbon filter (ACF), dual media filter
(DMF) and a UV disinfector for getting desired levels of BoD and total
suspended solids (TSS).

gl 4T s _ i S

Photograph 11: Cinder materials used in the integrated settler and anaerobic filter (ISAF)

Photograph 12: Liquid treatment module
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* Due to the rocky soil in the area, having a functional borewell has remained a
challenge. The Jalkal office, Chunar provided water when necessary.

*  There were community protests and encroachment, which were resolved.

¢ Chunar was hit by the Covid-19 pandemic during construction of the plant.
With active intervention of the ULB and support from the contractor and Jal
Nigam, the labour problem could be resolved.

e CSETSU regularly supported construction of the plant, prepared reports on the
following topics and shared the following with NMCG, UPJN and contractors:
o Progress report
o Quality of construction
o Any delay in payment from UPJN to the contractor

Table 6: Issues and interventions during construction phase

Issues and challenges Solution applied

Design related

The Chunar FSSTP site has two major elevation levels. The | Jal Nigam and the contractor proposed a
higher elevation segment has planted drying beds (nine), a staircase in place of the retention wall, which
sludge storage yard, overhead tank, administrative office, was duly accepted by CSE. It was effective and
laboratory, toilet block and storeroom. The lower elevation | saved money as well.

segment has an integrated settler and anaerobic filter,
planted gravel filter, collection tank, activated carbon filter,
dual media filter and operator's room. A retaining wall

was part of the design interfacing the high and low levels.
The construction of the retention wall was proving not an
optimal solution due to its poor effectiveness and high cost.

As per the detailed project report (DPR), the soil was not Jal Nigam and the contractor changed the
found suitable for construction of the base of the planted type of concreting of the base of PDBs from
drying beds (PDBs) with plain cement concrete (PCC). The PCC to reinforced cement concrete (RCC). The
base of the PDBs were constructed with PCC but the PDBs | infrastructure could pass the hydraulic test.
failed hydraulic testing.

As per the DPR, during construction, it was realized that Instead of a polishing pond, UPJN and the

there was not enough land to construct a polishing pond. contractor installed an activated carbon filter
(ACF), dual media filter (DMF) and UV disinfector
to ensure required quality of treated water.

Society related

Encroachment of the approach road to the FSSTP site by Chunar NPP and the police force removed those
local people. The land earmarked for the approach road was | encroaching on government land and the land for
part of the vested land and some local people using them construction of approach road was recovered.
for their personal purposes.

Agitation by local public to stop the construction work due | CSE and Chunar NPP conducted meetings with
to misconception that the plant would emit harmful gases local people, prepared IEC material, and showed
and smell and adversely impact the environment videos of FSSTPs operational in other cities.

Operation related
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Water availability at the site was a challenge due to Chunar NPP and CSE arranged supply of water
depletion of the groundwater table. The contractor tried tanker from Jalkal Chunar to the site. Jalkal
three times to dig borewells but remained unsuccessful. Department, Chunar charged Rs 400 per 5,000
Curing of the construction thus became challenging. litre tanker.

Shortage and irregular supply of construction material as The contractor began to place orders for
Chunar, being a small town, had limited resources. construction material much in advance.

Covid-19 pandemic related

Labour crisis hit the construction work during the To mitigate this problem, NPP Chunar issued
Covid-19 pandemic. Labourers were mostly from outside identity cards to local labour for working on the
the state and left Chunar during pandemic. So construction | construction site. The contractor arranged a
work was halted for around four months. facility for labour to stay at the construction site.

Post-construction

Table 7: Timeline of post-construction phase

Awareness Soft Regular Household Formation of | Notification | Inauguration

campaign commissioning | desludging | survey Sanitation of bylaws of scheduled

(MalAsur)” done started Cell at ULB desludging
level

Photograph 13: Hydraulic tests were carried out to ensure the structure was leak-proof

e After construction of FSSTP modules such as planted drying bed (PDB),
integrated settler and anaerobic filter (ISAF), planted gravel filter (PGF) and
collection tank (CT), UPJN tested the structures for leakage of water for 24
hours. After getting positive results for the hydraulic test, UPJN gave the go-
ahead for a trial run and subsequent full-fledged operation.
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» The slope of pipes for smooth flow of liquid from PDB to ISAF, PGF and CT
were also tested and found satisfactory.

* CSE has prepared a checklist for soft commissioning and full-fledged operation
of the plant and shared it with the contractor (see Annexure 8: Checklist for soft
commissioning and full-fledged operation).

» It also prepared an O&M checklist for the smooth functioning of the Chunar
project and submitted it to the contractor (see Annexure 9: O&M checklist).

Photograph 14: Soft commissioning of the FSSTP

»  Soft commissioning of the FSSTP was completed on March 138, 2021, with 10
KL of sludge and three working PDBs.

» After construction of FSSTP, CSE facilitated a joint meeting with NMCG, NPP
Chunar, UPJN and the contractor on mobilization of desludging activity and
commissioning of the plant. Chunar NPP took the initiative to ensure supply
of faecal sludge and septage on a regular basis from individual households,
government buildings and community tanks.

¢ NMCG directed UPJN for issuing the commissioning certificate.

* CSE along with NPP Chunar took the initiative for cluster-based desludging.
NPP Chunar requested nearby ULBs (Kachhwa and Ahraura) for decanting
their faecal sludge at Chunar FSSTP. CSE TSU also conducted a survey of
30 villages in Narainpur Block to understand the potential for cluster-based
desludging but it was found that all the villages had only soak pits or the twin-
pit system, even in schools and other government offices.

e CSE provided regular support supervision of the project and maintained
coordination with Chunar Nagar Palika Parishad (NPP), UP Jal Nigam (UPJN),
State Mission for Clean Ganga (SMCG) and the contractor.
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¢ To understand the potential of scheduled desludging, a detailed household
survey was carried out. Scheduled desludging has also been inaugurated on a
pilot basis.

Photograph 16: Interaction with the community during the household survey
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Table 8: Issues and interventions during post-construction phase

Issues and challenges

Solution applied

Operational

After construction, an electricity connection to the
plant was required for functioning of electric motor
and UV disinfector and other electric appliances in the
plant. As this was initially not part of the DPR, neither
UPJN nor the contractor were willing to take the
responsibility for ensuring electricity connection and
paying of its bills on regular basis.

CSE called a joint meeting with NMCG, SMCG, UPJN and
the contractor where it was decided that UPJN will get the
electricity connection and the regular bills will be paid by
the contractor from its OpEx.

Awareness among citizens regarding regular
desludging of the septic tank was poor.

NPPC together with CSE TSU had intensive IEC and
awareness programmes across the wards. NPPC and CSE
also conducted the MalAsur campaign in local schools

to educate students about FSSM. This is helped people
understand the importance of the scientific management of
the faecal sludge.

Water availability at the site for daily usage is a
challenge as the groundwater table is depleted
and repeated attempts to dig borewells remained
unsuccessful.

The contractor purchased water from Jalkal, Chunar

Financial

Delay in payment to the contractor by UPJN

CSE conducts regular meetings with NMCG. Whenever
there are such delays, the contractor informs CSE with the
expectation the CSE will do required facilitation for the
smooth operation of the plant

Institutional

Acceptance of bylaws by NPP Chunar Board members

Multiple rounds of discussion happened with the Board
members on the frequency and cost of desludging.
Eventually, the bylaws were accepted by the Board.
The bylaws are currently in the final stage for gazette
notification.

Snapshots: Chunar FSSTP

Process

Infrastructure is created in Chunar on the basis of the following process:

Figure 1: Process flowchart of Chunar FSSTP
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Project highlights

e CapEx: Rs 2.17 crore; OpEx: Rs 8 lakh/annum—for creation of enabling environment and 0&M of plant
¢ Funding agency: National Mission For Clean Ganga

¢ Implementing agency: Uttar Pradesh Jal Nigam (UPJN)

e Executing Agency: Elefo Biotech Private Limited

e Technical support: Centre for Science and Environment

e Commissioning date: March 13, 2021

* Geo-coordinates: 25.100721°, 82.868087°

¢ Technology: Planted drying bed (PDB) with anaerobic baffle reactor (ABR)

¢ Total area: 3,250 m? (0.8 acre); built-up area: 1,366 sq. m

The Chunar project as per the sanitation value chain is as follows:

Figure 2: Sanitation value chain
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Costing of Chunar project

NMCG has given UPJN the responsibility of creation of FSSTP infrastructure
and its O&M. NPP Chunar has been given responsibility of providing desludging
services, doing IEC activities and creation of dashboard for real-time monitoring.

The following is details for the budget, allotment and utilization figures segregated
at the level of UPJN and NPP Chunar:
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Table 9: Financial details of UPJN and NPP Chunar (till December 2022)

Construction of FSSTP 192 lakh 192 lakh 192 lakh
0&M for five years 25 lakh 25 lakh Nil
Subtotal 1 217 lakh 217 lakh 192 lakh

GIS mapping and dashboard 7 lakh 3.5 lakh Nil
Purchase of vacuum tanker of 1 ki 5.10 lakh 5.10 lakh 5.10 lakh
0&M of vacuum tanker 22.77 lakh 3.73 lakh 3.73 lakh
IEC 15 lakh 6.25 lakh 6.25 lakh
Subtotal 2 49.87 lakh 18.58 15.08 lakh
Total (subtotal 1 + subtotal 2) 266.87 235.58 207.08

In terms CapEx and OpEx, the budget, allotment and utilization figures are as
follow:

Table 10: Details of CapEx and OpEx (till December 2022)
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CapEx Rs 192 lakh Rs 192 lakh Rs 192 lakh
OpEx Rs 25 lakh Rs 25 lakh Nil
Total Rs 217 lakh Rs 217 lakh Rs 192 lakh
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Photograph 17: Before construction of the faecal sludge
and septage treatment plant (FSSTP)

Photograph 18: Construction of the FSSTP in Chunar in
progress

P B

L ; -
Photograph 19: Solid-liquid separation unit

N

Photograph 20: Liquid treatment unit

Photographs 17-20: Chunar FSTP before, during and after construction
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4. Towards an enabling
environment

Anenabling environment for safe and scientific treatment offaecal sludge and septage
in Chunar was created through a four-pronged strategy, including stakeholder
engagement, institutional strengthening, creation of the FSSTP infrastructure and
capacity-building programmes.

Stakeholder engagement

The major stakeholders of the programme on the one hand are the citizens of
Chunar city and on the other are the various departments and institutions, who
plays important role in terms of influence and power for the success of the Chunar
FSSTP programme.

Figure 3: Four components of enabling environment in Chunar

Stakeholder Institutional
engagement strengthening
Enabling
environment
Capacity Creation of
building infrastructure
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Citizen engagement

Table 11: Tools for citizen engagement

Orientation training of sanitation workers
on Covid protocols

CSE provided PPE kits and foot-operated
handwashing stations.

In August 2020 Chunar NPP and CSE
started the MalAsur campaign to interact
with people.

August 2019- ¢ Transect walk and discussion with local To understand the issues related
March 2020 public sanitation
¢ Banner, leaflet distribution and loud speaker | Citizen awareness related to FSSM

announcement during national Ganga Yatra

event
March 2020- e CSE prepared IEC materials, posters, wall ¢ Orienting citizens and sanitation
December 2020 paintings, videos on Covid-appropriate workers on practising Covid-
(during Covid-19 behaviour, including making masks at home, appropriate behaviour
pandemic) wear PPE correctly, etc. * Awareness generation about FSSM

January 2021to | *
December 2022

Open gathering and exposure to Chunar
FSSTP8

Ward-wise IEC programmes, including
MalAsur campaign and awareness
generation through leaflets, banners and
loudspeaker announcements

Five-day IEC programme in Chunar, covering
schools and wards?

* To understand the FSSM in Chunar,
about 500 people, including ward
members, visited the plant on that day.

* Awareness generation on FSSM and
regular desludging

Photographs 21a-h: IEC activities in Chunar

SEPTAGE MANAGEMENT IN CHUNAR TOWN.indd 39

39

29/03/23 4:09 PM



SEPTAGE MANAGEMENT IN CHUNAR TOUN -

Other government departments and institutions

Table 12: Government departmental and institutional engagement

Department

Engagement

State Mission

Chunar FSSTP, the first project built in the country with NMCG funding, is of immense importance to all the

for Clean stakeholders. SMCG, the state interface of the NMCG, facilitates the implementation of the programme. There

Ganga is regular coordination with State Mission for Clean Ganga (SMCG)-UP.

UPJN ¢ As the implementing agency selected by SMCG for the construction of the FSSTP, UPJN is an important
stakeholder of the project. Regular meetings have been taking place from the pre-tendering stage for
smooth implementation and operationalization of the plant.

¢ CSE organized an exposure visit for UPJN officials to Malaysia, Bangladesh and parts of the India to
understand the issues and challenges related to FSSM.
* UPJN officials participated various training programmes organized by CSE.

Jalkal o Jalkal Department is an important stakeholder in the Chunar programme and supported organizing various
events such as World Water Day and World Toilet Day for awareness generation. Jalkal officials actively
participated in the Chunar-level programmes.

¢ Jalkal helped in the construction of the FSSTP by providing a water tanker at a low price.
» Jalkal engineers participated in various trainings organized by CSE.
NPPC ¢ The most crucial stakeholder for the successful implementation of Chunar programme, including land

selection, awareness generation, providing desludging services, implementation of bylaws etc.

CSE provided technical support to constitute a sanitation cell for regular monitoring of the FSSM-related
issues.

The City Sanitation Task Force has been constituted in Chunar NPP. So far nine CSTF meetings have been
held for the smooth implementation of the FSSM in Chunar.

School/college

In Chunar, seven schools and colleges participated in the FSSM awareness campaign.

Other The Consortium for DEWATS Dissemination (CDD) Society helped in the preparation of the DPR for the
institutions Chunar FSSTP and BBC Media Action helped CSE in the implementation of the MalAsur campaign, including
development of IEC materials.
40
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Institutional strengthening

CSE has worked closely with NPP Chunar from the start. Apart from regular
coordination, the following strategies have been taken to institutionally strengthen
the functioning of the ULB for better management of FSSM:

Constitution and functioning of City Sanitation Task Force
Chunar’s City Sanitation Task Force (CSTF) was constituted on March 21, 2017
under Swachh Bharat Mission (SBM) with CSE’s systematic supportto capacitate
CSTF members by conducting classroom trainings, national and international
exposure visits with the intent to enhance understanding on Citywide Sanitation
and preparation of City Sanitation Plan. CSTF meets regularly to discuss how to
improve sanitation of the city. NPPC and CSE conducted nine CSTF meetings
till now. There are 20 members in CSTF Chunar from different backgrounds.
The city chairman is the head of the CSTF, and the members are current or ex
elected representatives, Nagar Palika Parishad officials and from academics,
social work, media or medical (primary healthcare CTPHC). The key roles of the
CSTF members are providing overall guidance to sanitation implementation
agencies, regular supervision and monitoring of implementation of sanitation-
related activities, generating awareness among citizens and other stakeholders,
and issuing regular briefing to media on progress of sanitation status of Chunar

Sanitation Cell Nagar Palika Parishad Chunar'®
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Photograph 22: Chunar Sanitation Cell

In January 2022, the Nagar Palika Parishad Chunar constituted a dedicated
cell of five members (see Annexure 10: Sanitation Cell Nagar Palika Parishad
Chunar), with technical support from CSE, to address all the issues and
challenges regarding sanitation and especially related to FSSM. Chunar NPP
allotted and publicized a dedicated phone number for citizens to register
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any complaint, grievance related to sanitation or request for desludging. The
Sanitation Cell submits on a monthly basis a report to the Executive Officer on
the number of complaints received, how many are resolved, associated issues
and number of desludging requests received vis-a-vis those serviced.

Formation of FSSM bylaws' and gazette notification

CSE prepared draft bylaws on faecal sludge and septage management for
Chunar, and CSE Technical Support Units (TSUs) presented the draft in a board
meeting to incorporate inputs from the elected representatives and officers.
Once the inputs were incorporated in the document, it was shared with NPP
Chunar. NPPC notified the bylaws in newspapers on October 10, 2022. The
Chunar FSSM bylaws are in the process of being gazette notified (see Figure 4:
Components of FSSM bylaws).

Figure 4: Components of FSSM bylaws

. N

FSSM bylaws

Administrative
measures and

Monitoring and
IEC penalties

Steps for gazette notification of the bylaws

CSE initiated the discussion on the importance of having the FSSM bylaws;
CSE presented the draft bylaws to the Chunar Board meeting;

Final bylaws accepted by the Chunar Board;

Newspaper publication of the bylaws for public opinion;

Newspaper publication of revised bylaws, with public comments incorporated,
for public opinion;

Gazette notification (pending).
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Creation of infrastructure

As described earlier, the Chunar FSSTP is complete and commissioned. The

infrastructure is a crucial element of the sanitation landscape in Chunar.

Capacity huilding

Chunar officials are regularly provided with trainings,'? both on-site and online,

and exposure visits (see Table 13: Capacity building).

Table 13: Capacity building

Capacity building initiative

Description

International training and exposure visit for
faecal sludge and septage management (FSSM)
in February 2020 in Bangladesh!?

The training was a part of CSE's initiative for capacity
building of officials from state and city officials from Uttar
Pradesh and National Mission for Clean Ganga. The event
included two days of classroom training and an exposure visit
to a FSSTP.

Masons training at NPPC, February 2020

CSE conducted training on construction of on-site sanitation
to local masons. Two days of training was provided

to 25 masons to bring improvement in the design and
infrastructure of septic tanks.

Training and Exposure Visit for Planning and
Implementation of Faecal Sludge and Septage
Management (FSSM), December2018

The training was organized in Lucknow for two days. The
Executive Officer Chunar, as a member of CSTF, participated
in the training.

Mapping of Excreta Flow and Faecal Sludge and
Septage Management, October 2017

Training on Sewerage to Sustainable Sanitation:

Event on Planning and Designing of Faecal Sludge/Septage
and Decentralized Wastewater Treatment Plants. Excreta
flow diagram was introduced to the participants for
improved urban sanitation programming. Officer from
Jalkal Vibhag from NPP Chunar participated in this learning
experience.

Orientation cum consultation on FSSM bylaws
and trenching, September 2019

e CSE TSU presented FSSM bylaws in council meeting

e The idea of trenching was shared

¢ Advocating for the provision of scheduled desludging the
on-site sanitation system tanks in Chunar
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5. Learning from the Chunar
FSSTP project

Contextual designing of plant is crucial
The following were the learnings in designing the FSSTP in Chunar:

* Designing for the right capacity: Pre-feasibility is the most important aspect
while designing the required treatment capacity of the plant. Based on the pre-
feasibility study and discussions with key stakeholders, the design capacity of
the Chunar FSSTP plant arrived at was 10 KLD. In contrast, most of the 32
KLD FSSTPs in Uttar Pradesh were finalized at the state level without any
feasibility study or consideration of the local context. The pre-feasibility study
included an SFD for studying the status of FSSM and potential for adopting
future interventions, geographical study, soil test and analysis of the FSS
samples done by CSE’s lab team.

*  On-site implementation challenges in construction phase: Any detailed project
report (DPR) that does not account for existing topography and soil condition
is a grave risk for successful construction and operations. The landscape of
Chunar site is uneven and therefore the modules are located in different levels.
Customization of design was also done during the construction phase and
deviation from the DPR was carried out when it was found to be important for
the future sustainability and efficiency of the project. For example, in the DPR,
a retaining wall was part of the design, interfacing the high and low levels. The
engineers of UPJN and CSE, after discussion, decided that the construction of
the retention wall would not provide an optimal solution due to its effectiveness
and cost. Jal Nigam and the contractor proposed a staircase in place of the
retention wall, which was duly accepted by CSE. It saved money and enhanced
effectiveness of the project as well. Further, Jal Nigam and the contractor
changed the type of concreting of the base of planted drying beds (PDBs) from
plain cement concrete (PCC) to reinforced cement (RCC). PCC base of PDBs
was mentioned in the DPR with technical suggestions for excavation of soil.
But due to failure to excavate as per the DPR, UPJN and the contractor with
consultation of CSE decided to construct the bases of the PDBs with RCC,
as PCC failed the hydraulic test. The RCC flooring could pass hydraulic test.
Therefore while preparing the DPR, the local context needs to be considered
and studied properly rather than adhering to standard design parameters.
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Maintaining quality of construction is crucial for
sustainability of plant

During construction of the Chunar FSSTP certain precautions were taken to ensure
the quality of the plant. The cube test and slump test are crucial for assessing the
strength of the concrete, which were done in Chunar. Correct size of cover blocks
were used for ensuring correct alignment and preventing rust. Adequate water is
required during construction for curing, but due to shortage of water in the Chunar
plant, water tankers from Jalkal were arranged. Such costs are usually not factored
into DPRs and lead to poor quality construction outcomes. The ponding method
was used in Chunar for curing of concrete structure. Concreting was completed in
one go for construction of each structure such as PDBs.

Trenching is effective as an interim solution

The introduction of trenching as an interim measure in Chunar NPP helped safely
manage 73,500 litre of faecal sludge that otherwise would have mixed with river
water, leading to its contamination and becoming a threat to public health.

To assess the impact of trenching, CSE conducted a shit flow diagram analysis in
2020, which showed 11 per cent safe management of faecal sludge in comparison
to O per cent in 2017. The low CapEx and OpEx of trenching make it a viable
model to adopt for the smaller urban local bodies (ULBs) who are struggling to
safely manage their faecal waste in the absence of a sewerage network or faecal
sludge treatment plant. Also, the compost received after trenching exhibits nutrient
properties comparable to FCO standard vermicompost and co-compost with a little
sun drying and grinding (see Annexure 11: Comparison of co-compost with trench
compost). The dried sludge can be either be used as a fertilizer in municipal gardens
or on green patches developed on the road dividers. As an alternative, trees can also
be planted on top of or alongside filled trenches, and the nutrients in the sludge
will enhance growth rates and increase timber volumes. Therefore while planning,
immediate requirements should be dealt with, along with medium- and long-term
goals.

Multi-stakeholder collaboration

The Chunar FSSTP is an example where the National Mission for Clean Ganga-State
Mission for Clean Ganga-Uttar Pradesh (NMCG-SMCGQG), Department of Urban
Development (DoUD), Uttar Pradesh Jal Nigam (UPJN), Jalkal, Mirzapur district
administration and NPP Chunar worked together at various levels of planning and
implementation, and CSE played a catalytic role as knowledge partner. The district
administration sent a police force to remove the encroachment from the approach
road to the plant. The City Sanitation Task Force and Sanitation Cell took decisions
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regarding lowering the desludging fees to Rs 500. Chunar NPP accepted the FSSM
bylaws to regulate the desludging services.

NMCG and SMCG regularly provided administrative and financial support. UPJN
monitors the quality of the plant and the contractor’s work. The multi-stakeholder
collaborative effort and communications between them coupled with the citizen
engagement programme proved to be helpful in making the Chunar project
operational and functional at full capacity level.

Citizen engagement

Construction and operationalization of the Chunar project faced many social
challenges. Anticipating odour and pollution, local people had objected to the
location of the project site. A series of meetings with the community helped
people to change their views. People were also made aware of the ill effects of
poor management of excreta and faecal sludge. During the household survey,
people were not furnishing information. With intensive and regular activities for
citizen engagement, these barriers could be overcome. Regular IEC activities have
remained a crucial intervention for ensuring desludging from septic tanks to run
the FSSTP at full capacity.
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Photograph 23: IEC messaging on World Toilet Day 2022
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During last few years, a few community members emerged as effective facilitators
to mobilize the local community. CSTF members Mr Jyoti Prakash Singh (former
ward member), Km Beena (social worker), Major Kripa Shankar Singh and Dr
Bramhanand Shukla are some of those who are active in speaking to the public
in Chunar and orienting them about FSSM. Mr Rajpati Bais, Executive Officer
of Chunar, himself takes interest in community mobilization and visits IEC
programmes that are regularly organized at the ward level, hospitals, near the Ganga
Ghat, and various schools. He can explain the topic of FSSM in simple language
even to the school children.

IEC activities have been conducted in Chunar since 2019. Around 11 phases of TEC
events have been organized with the objective to make people aware about the correct
size of septic tank, importance of regular desludging, link of sanitation to public
health and the overarching MalAsur campaign. Events are generally organized on
every World Toilet Day, World Earth Day, World Water Day and Independence
Day. Another event was Ganga Utsav in November 2021, where about 1,000 people
were reached directly and social media coverage reaching about 20,000 people.
The campaign was for three days and comprised activities such as “Yoga for Ganga”
and “Rally for Clean Ganga”, with participation from the local public. Promotion
of faecal sludge and septage management in Chunar was an integral part of the
activities.
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Photograph 24: Awareness campaign on World Photograph 25: IEC messaging through video by
Water Day 2022 Executive Officer Chunar

Photograph 26: Day 1 of Ganga Utsav 2021 Photograph 27: Day 3 of Ganga Utsav 2021
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Future IEC in Chunar should focus on raising awareness on the proper use of
community toilets and public toilets, regular desludging of septic tanks—once every
three to four years—retrofitting of existing faulty septic tanks and health and safety
of sanitation workers. The cost for community engagement and training of plant
operators, engineers, officials and sanitation workers are being funded from NMCG
at the rate of Rs 8 lakh/annum for five years.

Training local masons, contractors, UPJN and CNPP
officers for smooth implementation of FSSM in Chunar
Properly designed septic tanks are important for scientific primary and partial
digestion of excreta, which is further treated in the FSSTP. During the preparation
of SFDs and subsequent discussion with households and masons, it was found
that septic tanks were not being designed appropriately in Chunar. CSE therefore
created a model of a septic tank in the Chunar NPP office campus for demonstration
and provided hands-on training to local masons in two batches on the scientific
designing and construction of septic tanks with the expectation that this training
would help masons to appropriately design, construct and retrofit septic tanks. There
were 11 septic tanks constructed after the training and except for one all were done
appropriately. As officials were not aware about the FSSTP technology—Chunar
being the first FSSTP constructed in the east Uttar Pradesh—orientation training
and discussions on FSSTP technology were held with UPJN officers and contractor
in the CSE Delhi office. There were other trainings and meetings organized
where Chunar NPP officials participated. These trainings were important for the
stakeholders to understand various aspects of the programme, take ownership of it
and make efforts for the programme to be successful.

Journey does not end with construction of FSSTP

The construction and the functioning of the FSSTP marks a milestone in the Chunar
sanitation journey. To sustain ongoing efforts, however, there are many issues that
require continuous work and emphasis. Proper O&M of the plant and desludging
vehicles, makeover and retrofitting of existing faulty septic tanks, provisioning of
smaller vacuum tankers for accessing septic tanks using narrow lanes, providing
regular desludging services and fixing appropriate desludging fees are areas where
Chunar requires to continue its journey.
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6. Future challenges and the
way forward

Coverage of sanitation services to most excluded and
marginalized

Currently, UPJN is planning an STP with Interception and Diversion (I1&D) but is
not considering laying any new sewer lines in Chunar. The location and capacity of
the STP is still to be finalized. There is no provision of co-treatment of septage with
sewage in the proposed 1&D DPR module. The existing FSSTP will therefore have
to cater to the need for FSSM in Chunar.

The following are the challenges to ensuring full coverage and sustainable sanitation
services:

Containment structures

Around 29 per cent houses of project area are using unlined septic tanks. Around
29 per cent toilets are still unlined and need actions to convert them as lined tank
in near future. A total of 56 toilets in the project area are directly connected with an
abutting drain, and would need prior consideration of upgradation.

Accessibhility of containment structures

The biggest challenge for desludgers will be to access the containment structures as
currently only 153 households have septic tanks with top covers that can be easily
removed. For the rest of the septic tanks, breaking of floors or concrete slab will be
required.

Table 14: Accessibility of containment structure

Accessibility Grand total %
Manhole covered with sealed concrete slab and requires breaking of the corner 337 7
Manhole covered with slab and can be easily opened 153 3
Unit is buried underground and requires slight excavation 611 13
Unit is buried underneath the property and requires breaking of floor 3,682 76
No information 62 1
Grand total 4,845 100

Road width to access containment structures
Out of 4,845 residential and/or commercial properties registered in Chunar town,
3,969—where the width of the road is greater than 8 metre—are accessible by
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mechanical desludging vehicles. For the remaining 756 properties—where the
width of the road is less than 8 metre—Chunar has to arrange for small vehicles to
reach the property. With one 8,000 litre and one 1,000 litre desludging vacuum
tanker, Chunar ULB can serve almost all the households (see Annexure 12: Road to
access containment structures) if the width of the road is greater than 3 metre and
the property is accessible for desludging services.

Distance to access containment structures

For 2,653 properties, the distance of the vehicle would be less than 50 feet. The
number increases to 3,513 (72.5 per cent) when the distance considered is less than
100 feet. However, for 27 per cent properties the distance is more than 100 feet—
these cannot be serviced with a 3 KL. vacuum tanker. With the introduction of the
1 KL vacuum tanker, these households can be serviced. Overall the properties are
accessible.

Fees for scheduled desludging

Although majority of the Chunar households belong to BPL category, they expressed
their willingness to pay any fee in the range of Rs 500-1,000 as this is far less than
what they would be required to pay to private desludgers in the absence of the ULB
service system. Survey results related to willingness to pay highlight significant
willingness, i.e. around 99 per cent houses, towards scheduled desludging services.
More than 97 per cent of the houses were also willing to pay fees in the range of Rs
500-1,000 for desludging. This means that citizens in Chunar are willing to pay
more than the existing desludging fee of Rs 500 if required.

Sustaining functioning of FSSTP

Frequency of desludging operations

Assuming that 4,845 properties are to be desludged over a period of three years,
around six properties are to be desludged per day. With 10 KLD capacity of the
FSSTP, further information is required to conclude whether Chunar can operate six
desludging operations per day.

Table 15: Desludging frequency

Time Desludging frequency
Total to be covered in three years 4,845
Total to be covered in one year 1,615
Total to be covered in one month 135
Total to be covered in one day 6
Poor desludging trend
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Currently the number of desludging requests are limited to around six to seven per
month. Cleaning requests for collection tanks are fairly low and it is rare to have a
cleaning request for common collection tanks. Around Rs 1,500-3,500 per trip is
charged for tank cleaning. Desludging requests need to be increased. Awareness
among citizens needs to be generated regarding safe sanitation practices and
importance of regular desludging.

Sustainability of desludging operations

As Chunar is inhabited predominantly by below poverty line (BPL) households,
charging high desludging fees is not feasible. Even so, more than 97 per cent
households felt that a fee of Rs 500-1,000 was practicable for desludging. This
fee may not be sufficient to carry the O&M cost for the FSSTP site and desludging
operations, but with financial support of the National Mission for Clean Ganga
(NMCQG) for the next five years, scheduled desludging can be introduced.

Running desludging services along with bearing the cost of O&M of the FSSTP site
solely out of desludging fee looks difficult, but this is the case in all the other cities.

Containment structures

There are 4,845 containment structures that are either fully lined, with outlet;
fully lined tank without partition; septic tanks; or unlined tank, where the floor
is earthen. The ward-wise distribution of the tanks shows that most (4,095) of
containment structures of these four categories are septic tanks.

Introduction of scheduled desludging requires the presence of septic tanks. The
septic tanks are distributed among all the wards. In a few wards, the number of
tanks is inadequate (see Annexure 13: Ward-wise distribution of containment
structures).

Strengthening institutional and regulatory
frameworks

Regularizing functioning of CSTF and Sanitation Cell

Chunar has set up its monitoring mechanism by constituting and regularizing CSTF
and the City Sanitation Cell and additionally provisioned one helpline number for
citizen communication. The steps already taken require to be maintained with
regularity. Chunar is also supposed to create one online dashboard for better
monitoring of FSSM services as mentioned in the agreement between NMCG and
Chunar NPP (letter no. 165/Chunar NPP-2019 dated 13.09.2019). A dashboard
would help Chunar monitor all activities on a real-time basis.
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It is evident that the current desludging fees as decided by the NPP Chunar Board
is not sufficient to sustain the O&M cost for the plant and desludging services.
Necessary changes required to be made in the fees as well.

Future fund requirement of Chunar NPP to finance cost of 0&M
of FSSTP and desludging services

Currently, NMCG provides funding for O&M of the plant at the rate of Rs 5 lakh
per year, which is available for the next five years (till FY 2026-27). This fund is
currently managed by UPJN. NMCG also provides financial support to the Chunar
NPP (see Table 16: Year-wise cost and projections). The calculation of cost of
desludging for Chunar NPP (only for the 8.5 KL capacity vehicle) works out to Rs
5.55 lakh/year. One additional desludging vehicle of 1 KL capacity will increase the
cost to Rs 6.63 lakh in 2023-24, assuming that the same driver and helper would
operate both vehicles.

Table 16: Year-wise costs and projections

Costs Year-wise cost and projection (in Rs lakh)

2022-23 2023-24 2024-25 2025-26 2026-27
Desludging cost 55 6.63 7293 8.0223 8.82453
Z'gﬂfj 33;2":;?"[:25 for 373 41 451 496 546
Difference in costs 177 253 2.783 3.0623 336453

Table 17: Chunar support to desludging operations in 2022-23 (till December

2022)
ULB support to desludging operation in 2022-23 (in Rs lakh)
Desludging fees collected 0.16
ULB contribution from CFC and OSR 161

The gap in the cost of desludging services and the support received from NMCG
will increase every year (see Table 16: Year-wise costs and projections). To finance
this gap, Chunar NPP has two options—to either increase the desludging fee,
which is currently very low (Rs 500 per household) or apportion a certain section
of its revenue earned either from Own-Source Revenue (OSR) (tax/non-tax etc.)
or grants from the Central Finance Commission or State Finance Commission.
Increase in the desludging fee or other tax/non-tax would require Chunar NPP to
bring changes in its bylaws.

What needs to he done for desludging operations—pricing of
services, licensing, private operators, etc.
Chunar is a small town where desludging by private operators will not be successful
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for two reasons. First, the private vehicles operate from Varanasi town, which is
25 km away and the distance adds to the cost of desludging. Second, the current
desludging fee set by NPP Chunar (NPPC) is non-competitive and therefore NPPC
requires to continue its service to the citizens. However, with regard to sustainability
of desludging and operation of the plants on the one hand and equity of pricing on
the other, NPPC currently has financial support for the next five years during which
it has to invest smaller amounts of financial resources, but it should plan now to
mobilize funds for the future.

Welfare of sanitation workers of Chunar NPP
Table 18: Details of sanitation workers in Chunar

Sanitation workers Male Female Total
Permanent government employees 11 12 23
Contracted to government 16 8 24
Outsourcing 59 14 73
Total 86 34 120

Chunar has around 120 sanitation workers of which 23 are government employees,
24 are on contract basis and the rest are outsourced. Out of the 120 sanitation
workers, the number of male and female workers is 86 and 34 respectively.

Currently, there is no visible discrimination between male and female candidates

with regard to daily wage and work load. There is, however, a difference in payments

and privileges between private and government employees. Chunar NPP requires

ensuring the following services to sanitation workers:

* Regular training of sanitation workers regarding health and safety;

» Provision of safety kit and equipment to the sanitation workers;

* Regular health check-ups for the sanitation workers and health insurance
coverage for the workers; and

» Linking sanitation workers to all the eligible government services.

Capacity huilding and citizen engagement

Capacity-building programmes for officials and staff engaged in the FSSM value
chain are to be continued as before, with focus on O&M of the plants and vehicles
to ensure sustainability of the operation. Training programmes could be organized
(see Table 19: Indicative list of trainings and IEC activities in Chunar).
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Table 19: Indicative list of trainings and IEC activities in Chunar

Executive Officer

Overall management of FSSTP and desludging operations; reuse of treated
wastewater and biosolids; financial sustainability of FSSTP

Sanitary and Food Inspector

Reuse of treated wastewater and biosolids, health and safety of sanitation
workers, various government schemes, 0&M of plant, 0&M of vehicle

UPJN engineers

Reuse of treated wastewater and biosolids, 0&M of plan, health and safety of
sanitation workers

Contractor

0&M of plant, health and safety of sanitation workers

Driver and helper of desludging
vehicle

0&M of vehicles, health and safety of sanitation workers

Sanitation workers

Health and safety of sanitation workers; reuse of treated wastewater and
biosolids, various government schemes

Masons

Citizen

Design and construction of septic tank

Overall cleanliness; proper designing, construction of new toilets and
retrofitting of existing toilets; and regular desludging of septic tanks
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Annexures

1. Chunar shit flow diagrams

Chunar SFD-1
Chunar (vn 2017), Uttar Pradesh, India Date prepared: 26 Apr 2017
Version: Reviewed P d by: CSE. Indi
SFD Level: 3 Comprehensive SFD UL ELCLITE L]
Containment Emptying Transport Treatment

Offsiie saniation

Onsite sanitation

Open defecation

9% 32% 30%

29% FS not FS not SN not o
Open ‘contained delivered delivered
defecation - ot to to 100%
emptied treatment treatment
Local area Neighbourhood City
Key: WW: Wastewater, FS: Faecal sludge, SN: Supernatant - Safely managed - Unsafely managed

Produced with support from the SFD Promotion Initiative with funding from the Bill & Melinda Gates Foundation
The SFD Promotion Initiative recommends that this graphic s read in conjunction with the city's SFD Report which is available at: sfd susana.org

In 2017, the CSE team prepared the first shit flow diagram (SFD) in Chunar to
understand the status of sanitation for adaptation of suitable interventions to
improve the sanitation scenario. The SFD showed that 29 per cent of the population
was practising open defecation and 100 per cent of the faecal sludge and supernatant

was unsafely managed.
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Chunar SFD-2
Chunar, Uttar Pradesh, India Date prepared: 5 Mar 2020
Version: Draft P d by: CSE
SFD Level: 1 - Initial SFD repared by:
Containment Emptying Transport Treatment

Uffsite sanitation

Onsite sanitation

- . - N

Tipen defecation

H

1%
18% 2% 50%
FSnot FS not. SN not.
contained delivered delivered 0,
- not. to to 89 /0
emptied treatment treatment
Local area Neighbourhood City
Key: WW: Wastewater, FS: Faecal sludge, SN: Supernatant - Safely managed - Unsafely managed

The SFD Promation Initiative recommends preparation of 3 report on the city context, the analysis camed out and data sources used to produce this graphic
Full details on how to ereate an SFD Report are available at sfd susana.org

In 2020, the CSE team prepared the second SFD in Chunar to understand if there
was any change in the status of sanitation. In 2019, Chunar town was declared open
defecation free (ODF)—so there was O per cent open defecation (OD) in 2020. In
2020, Nagar Palika Parishad Chunar installed a trenching site of 48 KL capacity
for safe disposal of faecal sludge and septage (FSS). The SFD thus indicated that
only 11 per cent of the FSS was safely managed in Chunar.
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Chunar SFD-3
Chunar, Uttar Pradesh, India Date prepared: 4 Jul 2022
Version: Draft P d by: CSE
SFD Level: SFD Lite (el LA
Containment Emptying Transport Treatment

Offsite sanitation 2% WW treated

19% SN treated

1% FS
contained -

not emptied
29% F'S treated

Onsite sanitation

[Open defecation.
28% 19% 2%
FS not SN not WW not o
contained delivered delivered
ol o o
emptied treatment treatment
Key: WW: Wastewater, FS: Faecal sludge, SN: Supernatant - Safely managed - Unsafely managed

The SFD Promotion Initiative recommends preparation of a report on the city context, the analysis carried out and data sources used to produce this graphic.
Full details on how to create an SFD Report are available at: sfd.susana org

In 2022, the CSE team prepared the third SFD in Chunar to understand the
updated status of sanitation. In 2022, Chunar NPP installed facilities for treatment
of wastewater by bioremediation in all the major nullahs. A faecal sludge and
septage treatment plant (FSSTP) is also running at full capacity (10 KL.D). The SFD
figures showed a change to 51 per cent safe management of FSS and supernatant.
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2. Response to NGT on the treatment of Chunar nullahs

FORMATE for REPORT ON PROGRESS BEING MADE AS PER HONBLE NGT ORDER [regarding UNTAPPED DRAINS)
“Narme Of Mundiple Corporation: Magar Palika Parishad Chisnar, Mirzapur
1. is Emvironmental Plan of Corporation made as per CPCB format:

2,15 Envirenmentsl Plan is not made yet who s and is L plan:
3 sany Flan made by
4. Water Pollution
Ab. Alr pollution
[Marme of the Drain Miver | Awerage {Whether Polktion Load of the untapged  (States of Jaall [# Uy if inkevim detail it any
{Flaw Orain is. D fon the intgrim interim  [measare  |regacding tapping the untapped drain.
Discharge  |Tapped to Mrtapped o [not done, |[0F
Ly STP/Untappe rronth in Dateto  [with smount snd time completion
g WithPhts  [(biafebyin  [Lacs) startthe  |achedule
remredutae) intesim
mrature
| | 1 ] 3 4 salsa| sc 50 6 2. & [] 10
wcal
L1 oo coo et et
L1 Bra Untapped Ves 1,60 ©7 | from Oct| oo Prers grer weme A STP &
2 [Darean tract s G Untagped Yes *'ﬁm 2021 | vemen o sfem R oon e &1
W
3 |mharemganifsnidats | Gan Untapped &3 wdt §1
4 |banacamgen e vata Untapped Yes
5 [Tt Baki Kavih Ganj Lintay Yes
6 [Temr B Seumn | Gan Untapped fes
(A Untapped [res
[ £FLir Sauth Drmn Tapped
9 |Paw ot v B |G
L L] Tapped L]
1w LE]
n Brain i Fes
13 iertir G B Ganga Tapped Yos
13 — Ganga |Tagped L]
14 s b | Gany Untapped | [¥es
= —
£ s Fiver . Yes
Jarge
16 Magarpar river Untapped Ves
Jarge
17 Sabristan river Yes
Jargo
18 [Sharpur Trimunas: river Yes
Jargo
19 [Saddupur Naipurswa. river Yes
Jargo
20 |Paree Eruinnalay river Untaj Yes
Jargo
21 [Magar Patns river Unta Yes
Jargo
22 fpvecround river Untagped Yes

e

lika Parishad Chunar
Mirzapur
—

o
P
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3.D.0. MD-SBM/AA/62/2016 dated May 30, 2016

WHITT W, =
gy oiea od fave freews (oEah e

PRAVEEN PRAKASH, s

Jaint Secatary & Miesion Dmcior]SEM)

GOVERNMEMNT OF INL4A
MINISTRY OF URBAN DEVELOPKENT

ST ST
wET FRRE ST

T

&

= LL

0.0 Ho. MD-SBWAMEN 016 0™ May, 2018

Bub: Support to Towns for achieving DOF status and for elfective Focal Sledge
Managamant (FSM] - Feg.

Respecied S,

AB you Bg aware, ane of the kKey abjectives of Swachh Bharat Mission {Uirban) is to
help 8l 4041 cliesSowns achieve 100% Open Defecation Free (DDF) slabas by 2% Ociober
2014,

7 As we move owards 100% coverage aof loikls, we naad to look ahead al managing
the large wolums of fecal shedge fram the griowing numbar of saplic anke and singla pE
lairies. Propet facal siudge management (FSM] that maximizes aafely and sustainabilty is
eagariEd and we noed o develap @ moded fhat will caler to the couniry's fulure neads. Fecal
slidge comprises parlialy slabiized excreta and siurry from irgroved single pit lalines,
sepic lanks. as well a5 laines based on oiher improved ard unimproved techralogias.
Unksss managed appiopdialely, this fecal siudge poses 8 hugs risk public heaith and
esmiranment.

a 45 presant abaut B4 milion Indian householos must be supponed with safte FEM
asrvicss. Sale disposal of fecal slidga maans ensuring safely whils handingiempying the
siutige Tram sepiic tanks/pis and the proper kerepon and dsposal of the removed sludge.
The demand and supply services Tor F5M need 10 be assessed, song wih The assocated
salaly igsues Local bodies, both rurel and urban, state povermnments, and the ceriml
govemnmant have a stake in ensuring that the fecal shudge is deposed of properdy, in a
manner that does nol causs ey hesith or envinonmenial hasands

4, In this regand, MolD has decided io exiend axiensive handholding suppod 1o 25
ciiesitoans 50 fhal they can become flagahip lowns tor Fecal Sludge Managemant in india.
Far the same, twe agencies, Certre for Science & Environment {CSE, & leading non-
profit working on environmental issuss in ndia) and the National Institute for Urban
AMairs {NIUA, a Governmeant of India entity}, working on urban transtormaton effors) will
provide active kandholding 1o the bsiow selected cites

SiWo S | TownaiCites Ansigned Ageney
Andhra Pradesh | Proddatur, Dist, Kadapa HILLA
L Ardhra Pradesh | Ciudur, Dist Melone : HILA
3 Frdhra Pradesh | Srkakusm, Dist Sdkakulam C3E
4 Utiakhand | Foshikesh, Oist Dehradun CSE
§ Litter Fradesh Linnan, Dist Unnag HELIA
& Ultar Pradash Gharipur_ Oiel Ghazipur HiLE
7 Ultar Pradash Churar, Digl Mimapur | LSE
B | Uttar Pradash FRamnagar, Dist Varane CSE il
Fl Uttar Pradesh m hat, Dist Unnso CSE
d Uthar Pradesh Bijncee, Dist Bynars | CSE
Uthar Pradesh Agra, Dist Aga
F Binar_ | Enagapur, Dist Bhagalpus M,
Binar | Hajipur, Dist Vaishal ML, |
Offce: 180-0 . Wamen fhpsan, Mes OEhETI0000 & Modc STLITIMEM, Prona 011-J206508, Far 23062477

ermepsprakarhudZympl tom. presssn pobash ! nﬁnr_ n
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5. No | State | TownsCities Assigned Agancy |
14 Bitar | Muzaffarpur, Dist Muzstamur CSE B |
15 Bitar Katinar, Dist Kashar C3E

B Bhar Buear Ol Buxasr __ [CSE —i
A7 | Bihar Bodh Geya. Disl Gaya C5E =
i) ‘WWeal Benged Barmbera, DisfHugh ==~~~ CBE

13 ‘West Bergal Bongacn, [Dist Morih 24 Fanganas CSE
20 | WesiBengal | Danesiing. Dist Dagesing CSE

21 Tamil Nagy ﬁmmm CEE %
42 | Madhys Pradesh CSE

] Madhya Pradesh M_ 2 CEE

24 Mizaram Aezew| CSE

25 Rogasthan ESMErT CSE

|26 | Odisha Cuttac CSE_

Fii Kamataka_ Turmiur [==3 —
=8 Daihi Dielni o=

o] Maharasnira Solagur CSE

Thg iy conlacd peread for the respsciive agencies are

a) Cantre for Bciance and Environment (CSE}
Shr Suresh Bohila
Pragramme Dirsctar, Water Managrman!
Erai srohslla@esaindia.org
Mobia: 9510317004

bl National nstitwte of Urban Alairs (MILA)
Ms Paramita Datta Dey
Senior Research Officer
Phorsa: +01-11-2481 7517, 24043084 (et 207}
Email: pdayEniig.ong

- The scope of work of CSE and NRUA would B8 o heip the lownsicities in capacity
Bbuilding for FSM apart farm suppor 1o dentify the techralogy and need for FSM in hair anea,
funpor in selechon of consuliam fior prepamtion of OPR, and Transaction Advisary Suppon
for eelaction of private pariner lo cparate the FSM faciily. They may also supper the ciy in
oiher F5M rataled sapacts such &= bahaviou change. regulaicry charges etc

5 | mquest you to kidly SEUS FENLCHONE 50 e concamed officere’ municipal
commmissioners o gel in touch wish CEEMNILA ai the aarlest, ard 1o work chosaly wilh them in
crder o fully leverage their significant expertise 0 this area. They mey resch ol 1 e A
caas afy chanficalions ae requined.

Im anticpation of vour king suppo.

Vit regerds.
'l"mﬁfjm

P
To.

Chief Sacretanes of concemed staies
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4. PMU/194/431/2017 dated July 12, 2017

MRys, 8y Fe ARuey, d@ae @) Ismaa 4 R9re 25052017 &t
w.J uva fvm (@d9)” @ arofa CSE 98 fRedl @ Wi W d9@ @1

gufRefy —
1. 10 YA FIR Aftcer, WA Srvger, dY BR WigH e gavie, 98 el
2. ga= TR, wers e (awn), T e PR, @@ )
3. g Rfger g, s anfher, dev SR wigw (e gaavie, 93 fRe )
4. 310 YA em, i anfher, deY B Wigw U8 guEwie, T8 el
5. A 0y ww, dfeem weaed, wes wna M (3d), Sowo |
6. B0 drr fiig s d. . vawud, W wra fes (3rd), Sowo )
7. A Marene, JRAR IR, Fvafae uReg R, g Soso |
8. A ar€ . e, sfurd 3@, Trufde e Re, ek somo |
9. # wdr Rie, NE., Frufear wRwg gar, fafgr Somo |
1081 e ar fsn, siftrem=i s, e aRwg smare, s=me om0 |

dod ¥ winew SuRea wfenfdl &1 w@ra s g Fre el W s Rar- R
@ YU aeraR fofg faar a3

1. Center for Science & Environment (CSE) 7§ el @ diam srvaey =0 §¥=
FTIR WA g o6& & I W YW I §A I A T B
T WR W @W qRa AYE, 350 @ NMCG FrwE @ TRivagds faar
o w81 81 g AN g R @ m @ R Rea 1 R e 3 R
@ FSTP Ud DWWTs & Uigeie WISiae & §edlT Ua v 8 NMCG e 21
m?mmmaﬁmam‘mmmtm
e 8

g0 waw d Plea o o B ARees ww 9ra e emr graee
gioie @ Wedl g SGRBA @ WA ¥ NMCG &1 U3 forn v awn 99 @1
I TR e @ AR @ Afsd CSE g JAR T § wEAr @ s #
T |

2. CSE g J=risfty vawdion fiftre & iy FeiRa 5 o9 w 99t @t =)
fRee wEey gv qarn T @ wRe § wri feat 3 gee @ R/l 9t
e o 3w fAfsie @ fae uden @ sy

3. wafya R A FSTP Fwfor 3g 4 @ @ w waf & T Frws g O
TR @ Rl el B Al R T & 3 ufE 9 w® TP fmia
& fayg # CSTF Y do@ IAfor o S oTa o) o 9 & 39 TaE
i s qEde A e TR e B gR o § swe IEeT ma
wvd e @) g€ dNE CSE g FSTP Pmifwr @ wemE @M &g
uRfe wdEvr g aR Rar s
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4. FSTP @& ffor 8q Rl Zawen @ Rw F pep sk w ad a0 A
TR deree #q st afeRal @ Ade Ry

5 YR 9 e @ e syl g 998 Rt § W=t CSTF @ deal
@ WA ¥ JaTa s T B W # CSTF @ fidm #5w 27052017 @1
wwafa 8| o @ sl sRad g/ cSTF A S0 W 3 B aaE
# qam @1 sreara faar T

6. FRye W wva fwm g Pel @ adHid awar @ sk am sefta
fsar war ik Prerl & CSE e FSTP @ W dUR R M ¥ CSE @
i werrT @ atem A TH W & gmEe FSTP B furame ¥ awad
wEar & Ry far ) §W @ PRee vadlen @ oSE @ we
TR e @@ A | 9a & fav wRw wweR awr CSE 3 e w@
suaRes a@E® R 9 @ sravaes ol A | CSE ER1 I wEeErd
& U030 H1 UIeY TUIR Fe @1 savars 3 )

STgFIER §Y Rar-fnd @ vear doe wewae wo f )

7/

7
/
(Rema wgTa)
[Ertca
TRy e ARwea, Sovo
8af ad sfevr waw, dws |
e flowiogo/ | 9Y /431 /2017 fE \ e, 2017
Y. 9. v4 faie Sauadq|
ufaferf—

1. W9 wfEm, TR Rer e, somo weE, d@Te |
2. WA WG s SfEd @ savwe sdad 2 o

(ﬁum@izﬂ)
ews
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5. Minutes of meeting held on June 1, 2017

WW%@H&W%WW@%@.%W%&@%%@@M
fa-tir 01.06. 2017 BT IR 02.00 T TR G & 55 Ho Akt AT 97 aree]
vwqﬁmﬁaam/&mamtﬁﬁa%awwﬁqﬁ%mwﬁmg@

do foIF 01.06.2017 B BrRiga —
el e FRidd @ iy dow F g

dllde] & TG B SRR PR ey WerET
P AT A o urew

favq o 1 — T fomior &g 9y Suerer o
BRI 1R faeme

fag o 2 — wew Rrd

ey #f THER Rig STeiser T g1 g
Sferd Wewd! @1 ruae @R gy fidy
WOl BRI &) 956 § ARAR I Thugdd
& g # g T, e W) SuRed gl
T Il @ TS, T 8% 1P 21.3.2017
Sl / STgHIES fohar T § 1 srener weredr
EIRT 3N &1 ANESG J56 & v wgdfy
ge= famar T

Fdvem 5N IR Ris saed yaR g
THUHE & YfH Sucierar Ud e @1 o
e & weer F garan w | Weas T8 o)
| A, S ATRAT WER T s g B
T gRT SURYT wexdl & wHe RORAR
THUEEIT & e H o man, e W R
SR wewdl gRT R 9 W gwoadd)
TN ¥Y ARG DA PR T )
el 87 orme g1 fioky form ) sw
weer # Mg T gAR F W @ g 9y forg
TR YT AR I & aR F U gore
T, faRaR i e famet & weana Hoadive
AR ERT IHENT & U 91 o 11 R
w0 363, S aciH ¥ des 4 F wifige 2, @1
HO SUgEd A gU S AWM @1 93 @ik
CHTD ERTARAIY ETT YT B farw Agay
T @ O W 2|

Rt Afcem @ (vad)) Sar Y o
vY wed RiE w faar fawed fwar R
W T WOl fER eRd gy U8 qg fear
AT f&5 TS S 5 erg ercae ugfia @
I &, 3R FE L ATl RN Ry 7 7 2,
T TS G g W T fieE A
U AR @ R e S anfay, R
TR uiferent uReE TR T Hrew RIS S |

4

—
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favq W0 4 — TH.UATH. ATl R (=R |

fa= %o 3 — Gigas oI & g dgws w® Aea . gl s oRTT Wver gwa
eqfaeRor anfe fopar ST |

wRgfereRer o war fr wwd gl fe
ER W e gl 89 WfeT Wide etul
CATARYT BT UG BT &, 5d By A 37Ul
Trele Wiell BRIl § af U8R & arex dal
et Y1 AT Tl # ST < 8, o areraver
ST B @ AT AT B aRg B drrRal )
G B, 3O g9 b oY Wikd WAl &l
Eete fFar ST SaRd s 2 |

T, QR.UH, SETATol @ STiie Bldd Terol ol
Sede W § o oTax SS9l "@E JIR @)
SIQEY, T @ 1 feat o 9 far ST,
Forr e drel U @7 Setie e & SURI
B Hrf TG & IETEET Bg AT W S A vl
fear smg |

e

arfererd arfdeTr
‘\LaTr\’ qifereT gRye g

gfafafa - sreuer /e eReh BRI & eVl B gaef Uq sawas eriae) 8g T |

y

arfereRy ety
%WWW
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6. Minutes of meeting held on February 9, 2018

No.: T-12/2017-18/095/NMCG
National Mission for Clean Ganga
Ministry of Water Resources, River Development
& Ganga Rejuvenation

1% Floor,

Major Dhyan Chand National Stadium,
India Gate, New Delhi — 110002

Date: 9" February 2018

Subject: Record of discussions to explore measures for furthering the Septage
management in small towns, involvement of CSE in Swachhta Pakhwara
and other IEC activities was held on 05.02.2018 under the chairmanship
of Executive Director (Projects), NMCG.

Please find enclosed, herewith, the Record of discussions held at National
Mission for Clean Ganga, New Delhi on 05.02.2018 under the chairmanship of
Executive Director (Projects), NMCG to explore measures for furthering the Septage
management in small towns, involvement of CSE in Swachhta Pakhwara and other
IEC activities for information.

2. This issues with the approval of Director General, NMCG.

Encl: As above.

) Q
e
(Rajat Gupta)
Sr. Specialist, NMCG
To

)

Shri Suresh Kumar Robhilla, Program Director — Urban Water Management, Centre
for Science & Environment, 41, Tughlakabad Institutional Area, New Delhi — 110062.

Internal Distribution:

PS to DG/ PS to ED (Projects)/ PS to ED (Technical)/ All concerned officials of
Project Wing/ All concerned officials of Communication Wing, NMCG.
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Record of discussions

A meeting was held with officials of Centre for Science & Environment (CSE) on 5/2/2018
under the chairmanship of Shri Hitesh Kumar S. Makwana, Executive Director (Projects), NMCG of
exploring measures for furthering Feacal Sludge Management (FSM) in towns along Ganga and areas
of support in Swachhata Pakhwara 2018. The list of the participants is at Annexure.

The discussions and the decision arrived at for future actions are as under:

1. Shri SK Rohilla, Programme Director (Water Management) made a brief presentation on the
initiatives & works taken up in the field of FSM. He also indicated that CSE has signed a MoU
with Govt. of Uttar Pradesh for providing knowledge support to Govt of UP in development
of a FSM policy for the State and for taking up FSM projects in towns of Uttar Pradesh. These
towns also include small towns along main stem of river Ganga and asked if NMCG would
support some of these towns. ED (Projects) clarified that NMCG is focussing on towns along
main stem of river Ganga and may be considered under Namami Gange, if submitted &
recommended by UPSPMG.

2. The DPR, under preparation by CSE for Chunar towns, may be submitted through UPSPMG
for consideration of NMCG under Namami Gange. (CSE)

3. The list of 97 towns along Ganga main stem may be shared with CSE for identifying and
mapping of the class Il to class VI towns along main stem of river Ganga . (Ms. Nidhi, NMCG)

4. The list of towns along main stem of river Ganga may be examined with the perspective to
identify the towns where conventional STPs may not be feasible and FSM may be considered
in place. (Ms. Nidhi, NMCG and CSE).

5. In order to avoid the indiscriminate disposal of septic tank sludge in various towns along
river Ganga and streamline the faecal sludge management, NMCG may explore the
possibility of issuing directions under Section -5 to ULBs. {Shri Shreyas Gune, NMCG).

6. Regarding support of CSE towards Swachhata Pakhwara, it was decided that CSE may
connect NMCG’s communication wing to Media & Communication wing of CSE to explore
further the CSE’s support. {Shri Najeeb, NMCG and CSE). '
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7. Chunar NPP-2018 dated January 15, 2018

BRI TR UiferT uRve TEAR

A #,
ST Y FAR Jfsea
UTIT SRNEX — ey Ui |
AR BR AR US gaIe, 8 f&eel |

AP : T7T] /F0UI0u0 IR —2018 feqi® :©  15.01.2018
vy : vpuEdQ & wderor vd fEior od @ o s @ ww )

eIy,

SWRIGT Arwld 7 TRfe 1= @ 9ed ¥ FeT § &5 diviee aeEaR
WHN Y R G vd T sl ev @ ART @) R 81 F0u0u0 ghR &
ARG =R 363 /4 W 4gs ® WU ¥ VoNd IWerE ¥ e9 1 R uiiet
IRYE AR THUESHl 99 =g uRdANHT & 9o @ e e o fom
seTafed € oIl 21

T SWIEd qH T YHEE B o 39 oiad & UHG Qe 01.08.2017 @
% H g TNEE W Tg 9 gOR ¥ 999 B | wifeet i @ o
I @ B BN gRT f9aie &)1 & HRY UHISH F8) @ US| g 15.1.2018 B
TEd gIR ¥ T3 I D ITA (e 17.01.2018 Pl TEdIA Bl T qABR
IEE B3 B9 ®oT 0 o1 Yz R 9 GO FaRn Wik 8 8 3 $Y RAid
Suae BT &A1 S|

"Iy

\’ﬂﬁ?ﬂ'él(mm

TR UiferaT aRveE AR
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8. Checklist for soft commissioning and full-fledged
operation

CHECKLIST
Commissioning of FSSTP
Ensure the following is done correctly:
During construction phase:
O Compaction of the ground is done in three equal layers (for depth >1m) firstly by mechanical rammer
and then submerging the layer with water for eight to 10 hours before moving on the next layer.
O Curing of civil structure is done thrice daily for minimum seven days (morning 8-10 a.m., afternoon
12-2 p.m., evening 4—6 p.m.)
O Existing cracks are grouted with good quality mortar/cement slurry mixed with waterproofing agent.
O Plastering is done in a single stretch to avoid joints and the mortar used for plastering has waterproof-
ing agent mixed with it.
O Plastering is done in the following steps:
= Surface to be plastered is roughened
= Base coat should have cement to sand ratio between 1:3 to 1:6
= Base coat is 12 mm thick for brick masonry and 9-15 mm for concrete masonry
= Finishing coat should have cement to sand ratio between 1:4 to 1:6 and its thickness is 2-3 mm
O Filter media should not be flaky and should be of uniform shape and size as required in the design.
O Filter media should only be filled in PDB after thorough washing and cleaning with water.
O Cinder material is washed thoroughly before filling in ISAF.
O Pipes connecting different modules should be free from any leakages and are not under any external
load except groundwork.
After construction phase:
O Screen used should be of stainless steel and not mild steel grade.
O Water retaining/hydraulic test of PDBs is performed and water is retained in PDB for 24 hours.
O Flow test of the entire system by means of water or wastewater to check for leakages/obstructions.
O Plants (macrophytes) used in PDBs are young shoots and parasites free.
O Plants are acclimatized to the high strength FS by irrigating them with wastewater or diluted FS for
minimum seven to 10 days.
O Minimum plant density of 4 plants/m?is maintained in PDBs.
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9. 0&M checklist

. . k list
Table 17: Operational and preventive mainienance chec

Operational and Preventive
Maintenance

Frequency

Daily

Weekly

Monthly

Quarterly

Half - yearly

Yearly

IAs Necessary|

Plant aren

Check fence damage

b

Check plant area

Screening chambers

Clean inlet, screens, and
properly dispose of trash

Check inlet flow

Remove and dispose of rags
and accumulation from bar
screen

Check for rock or metal
objects in channel

Planted SDBs

Check the solidification of
the sludge

Cleaning of the Vent pipe

Removing dried sludge

Replacing filter materials

ISAF

Check if all manholes are
closed '

c*

Check inlet flow

wn)|o

Desludging of chambers

HPGF

Checking of swivel pipes

Trimming of Plants

Removal of weed

alolo|w

Collection Tank

Check for debris

Cleaning of inlet and outlet
pipes of modules

Desilting the tank

DMF, ACF & UV

Cleaning of inlet and outlet
pipes of modules

Backwashing and rinsing of
filters

Lamp status of UV

SEPTAGE MANAGEMENT IN CHUNAR TOWN.indd 69

69

29/03/23 4:09 PM



SEPTAGE MANAGEMENT IN CHUNAR TOUN -

10. Sanitation Cell Nagar Palika Parishad Chunar

Introduction

dedicated cell for sanitation service.

Members and responsibility

Sanitation Cell of Chunar NPP
Under the Project FSSTP Chunar

The Municipal Council Chunar and Centre for Science and Environment have signed an MoU for FSSM
implementation. For this purpose CSE has prepared a DPR of 10 KLD FSSTP for safe disposal and
treatment of faecal sludge generated in Chunar. In continuation of this, we need to constitute a

The cell will look after all the issues and challenges regarding sanitation such as construction of septic
tanks, emptying of septic tanks and safe transportation of faecal sludge.

S.no. | Name Designation Organization Contact

1 Lalmani Yadav Cell Head Chunar NPP 82996 68845
2 Rahul Kumar Call Manager Chunar NPP 86041 05880
3 Sandeep Kumar Field Officer Chunar NPP 87379 30606
4 Heeralal FSSTP In charge Chunar NPP 87567 65409
5 Manish Mishra Technical Advisor CSE-TSU 7607819033

Contact number for sanitation services: +91 7388721756
Role and responsibility:

sanitation services provided by Sanitation Cell.

prepare report for the same.

be wearing PPE during the Desludging activity.

Field officer: A dedicated person who will inspect and address the issues on ground.
FSSTP in charge: Ensure safe emptying and disposal of Faecal Sludge at FSSTP and also ensure all workers will

Cell head: Monitor the work and documentation of all issues addressed and track the work efficiency of

Call manager: A dedicated person for attending all calls regarding sanitation service demand by public and

Technical advisor: Address all the technical issues and challenges regarding FSSM implementation in Chunar.
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11. Comparison of co-compost with trench compost

As an extended study, a comparative analysis was drawn between trench compost
and co-compost to understand if the compost received from the trench need to
further go for co-composting for better nutritional values.

Comparison of co-compost with trench compost

Parameter Trench compost Co-compost

pH (6.5-7.5) 6.53 8.54
Conductivity (as dS m-1) (<4.0) 0.710 354

Colour (dark brown to black); odour (absence | Brown colour and absence of | Black colour and absence of
of foul odour) foul odor foul odor

Bulk density (g cm-3) (<1.0) 0.56 0.43

Moisture (% by wt.) (15-25) 27.59 64.8

Particle size (minimum 90% material should | 50 % sample passes through 4 | 70% material pass through
pass through 4.0 mm IS sieve) mm sieve 4.0 mm IS sieve
Total carbon (as C) (% by wt., min.) (12.0) 21.20 (T0C-12.30) 333

Total nitrogen (as N) (% by wt., min.) (0.8) | 1.85 3111

Total phosphates (as P205) (% by wt., min.) | 2.67 1.803

(0.4)

Total potassium (as K20) (% by wt., min.) | 0.79 2.39

0.4)

C:N ratio (<20) 1146 10.70

Sulphur (as S) (% by wt.) 0.62 0.903

Hg (0.15 mg/kg, max.) 0.45 1.053

As (10 mg/kg, max.) 6.06 2.222

Cd (5 mg/kg, max.) 171 1212

Cr (50 mg/kg, max.) 42.0 33.25

Cu (300 mg/kg, max.) 1579 1181

Ni (50 mg/kg, max.) 2278 2121

Pb (100 mg/kg, max.) 94.32 1516

Zn (1,000 mg/kg, max.) 9461 558.6
Helminths (viable egg/4 g) (<1) <1 20

Fecal coliform (MPN/g of TS) (1000) 59.0 68,203

E. coli (MPN/g of TS) (100) 320 4,263
Salmonella (MPN/4 g of TS) (3) 5138.0 12,504
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Physical and macronutrients comaparison
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The comparison between trench compost and co-compost shows that while a few
parameters such as C, N and K are marginally higher in the co-compost, a few other
parameters such as all the micronutrients (Cr, Cu, Ni, Pb, Zn) seems to be lower in
the co-compost. The amount of mercury in the co-compost was found to be three
times higher than in the trench compost. Besides this, microbiological analysis
such as helminths, E. coli, salmonella and faecal coli shows higher amounts in the
co-compost, which makes the case to use the trench compost as a safer option to use
as a manure.
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12. Road to access containment structures

Accessibility
Ward no. No Yes No data Grand total
1 6 218 0 224
2 59 161 1 220
3 42 71 0 113
4 18 106 0 124
5 74 106 5 180
6 1 281 0 282
7 3 247 1 250
8 37 118 11 155
9 30 136 1 166
10 12 0 12
1 1 297 1 308
12 74 110 0 184
13 2 271 7 273
14 20 182 0 202
15 108 180 1 288
16 1 58 79 59
17 4 78 8 82
18 55 118 1 173
19 5 217 4 222
20 48 207 0 255
21 186 0 186
22 95 160 0 255
23 47 135 0 182
24 167 0 167
25 16 147 0 163
Grand total 756 3969 120 4,845
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13. Ward-wise distribution of containment structures

Type of containment structure

Ward Fullx-( lined tank F-uIIy lined t:f“Tk Septic tank Unlinfed tank—
no. with outlet without partition floor is earthen Grand total
1 224 224
2 1 1 219 221
3 25 88 113
4 71 53 124
5 42 1 142 185
6 282 282
7 26 2 223 251
8 75 91 166
9 37 130 167
10 3 1 4 4 12
11 70 1 230 8 309
12 12 8 161 3 184
13 102 1 177 280
14 63 139 202
15 8 281 289
16 110 5 21 2 138
17 18 1 69 2 90
18 1 173 174
19 6 220 226
20 12 243 255
21 186 186
22 2 2 251 255
23 182 182
24 166 1 167
25 23 140 163

i:‘:;:i 707 23 4,095 20 4,845
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Glossary

Aerobic composting: Decomposition of organic matter using microorganisms that
require oxygen. The microbes responsible for composting are naturally occurring
and live in the moisture surrounding organic matter. Oxygen from the air diffuses
in to the moisture and is taken up by the microbes.

Anaerobic decomposition: A sequence of processes by which microorganismsbreak
down biodegradable material in the absence of oxygen.

Biosolids: Nutrient-rich organic materials resulting from the treatment of domestic
sewage in a wastewater treatment facility (i.e. treated sewage sludge). Biosolids are
a beneficial resource containing essential plant nutrients and organic matter and
are recycled as fertilizer and soil amendment.

Co-composting: Controlled aerobic degradation of organics using more than one
material (faecal sludge and organic municipal solid waste).

Demand based desludging: Desludging of septic tanks when there is a demand
from property owners or users, typically when their septic tanks are full.

Scheduled desludging: Emptying of containment systems like septic tanks of a zone
or town at planned regular intervals.

Faecal sludge and septage: Raw or partially digested slurry that results from the
collection, storage or treatment of combinations of excreta and black water, with or
without grey water.

Faecal sludge treatment plant: A facility where faecal sludge is received from the
containments of a locality by vacuum tankers and is treated. It has various treatment
modules beginning with solid-liquid separation, and subsequently treatment of
liquid portion by commonly available wastewater treatment technologies. Further,
separated solids, based on the treatment method used, are either sent to sludge
drying bed or to sludge storage yard.

On-site sanitation systems: Containment structures which serves private or public
establishments and results in certain degree of treatment of grey and black water
coming out of the concerned establishments.
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Personal protective equipment: Protective clothing, helmets, goggles or other
garments or equipment designed to protect the wearer’s body from external damage
while working.

Shit flow diagram: An easy-to-understand advocacy and decision-support tool
comprising a report (SFD report) which contains a graphic (SFD graphic).
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The Centre for Science and Environment (CSE) worked
closely with the National Mission for Clean Ganga (NMCG),
State Mission for Clean Ganga-Uttar Pradesh (SMCG-
UP), Department of Urban Development (DoUD), UP Jal
Nigam (UPJN), Nagar Palika Parishad Chunar (NPPC),
the contactor, local community and other stakeholders
to design, develop and operationalize the 10 Kkilolitre
per day (KLD) faecal sludge treatment plant (FSTP) in
Chunar town.

This report presents the learnings from challenges faced
during the construction of the FSTP, measures taken
to overcome these challenges, and the way forward. It
provides a valuable case study in the construction and
operationalization of a sustainable FSTP and various
aspects of implementing context-specific faecal sludge
and septage management (FSSM) projects in small- and
medium-sized cities of India.

Centre for Science and Environment

41, Tughlakabad Institutional Area, New Delhi 110 062
Phone: 91-11-40616000 Fax: 91-11-29955879

E-mail: cseindia@cseindia.org Website: www.cseindia.org
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