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1. Executive summary

Uttar Pradesh has made significant strides in improving sanitation through faecal
sludge and septage management (FSSM). Starting with a single treatment plant
in 2018, the state now operates 59 plants, comprising 39 faecal sludge treatment
plants (FSTPs) and 20 co-treatment facilities. Most of these plants were constructed
by Jal Nigam, the technical wing of Department of Urban Development, UP and
later transferred to the urban local bodies (ULBs) for operation and maintenance
(O&M). However, the handover of these plants faced delays of over a year and
lacked proper documentation. Most of the handovers were limited to a single-
page inventory, without detailed project reports (DPRs), warranty documents and
operation manuals. As a result, ULBs faced challenges in plant operations and
warranty-based repairs.

These plants are critical for safely managing the septage generated by on-site
containment systems, which serve majority of the urban population. The
functionality and sustainability of these plants heavily depend on their effective
operation and maintenance.

To understand the O&M arrangements in place, the Centre for Science and
Environment (CSE) conducted a detailed study in 21 ULBs where O&M
arrangements have been established. The primary data was collected and interviews
were done with the ULB officials, plant operators, and contractors to understand
the ground reality. The study aimed to provide a comprehensive analysis of the
existing O&M arrangements, identify challenges, and recommend strategies for
sustainability of FSSM operations.

Key findings and challenges

1. Variations in O&M responsibility: The plants are primarily operated by one
of three entities: the ULB, self-help groups (SHGs) or a contractor. Out of the
21 plants studied, eight were operated by ULBs, four by SHGs and nine plants
by contractors.

2. Financial arrangements: ULBs are using three funding sources for O&M
expenses: own-source revenue (OSR), State Finance Commission (SFC)
funds and AMRUT Mitra programme for SHGs. It has been observed that
the ULB and SHG-managed plants are more cost-effective than those
managed by contractors. However, dedicated efforts are required to enhance



their utilization, particularly in ULB and SHG-managed plants. Considering
the profit margin, the O&M costs in 20 of the 21 ULBs fall within the limit
prescribed in the government advisory.

Operational performance: Contractor-managed plants demonstrate higher
capacity utilization (42 per cent on average) compared to ULB SHG-managed
plants (18 per cent on average). Low prioritization of desludging by ULBs
contributes to underutilization.

Delayed payments: Payment delays exceeding three months were observed
in seven out of 12 plants (contractor + SHG-run plants), severely impacting
SHGs and contractors. The delay is mainly caused by poor coordination among
stakeholders, rather than a lack of funds.

Contracting issues: Out of seven reviewed contracts, three lack clear terms,
including payment clauses, roles and responsibilities, penalty provisions,
and performance standards. Three out of nine ULBs awarded contracts for
duration of one year or less. The short contract duration leads to increased
administrative efforts and lack of continuity.

Desludging fee-based unique O&M arrangement in Banda: This
arrangement offers a unique approach to plant management, as it imposes
no financial burden on the ULB while ensuring efficient desludging services
and plant operations. However, the competition between the ULBs and the
contractor in providing the desludging services has restricted the contractor’s
revenue to 25,000-45,000 INR per month, which is inadequate to sustain the
plant operations effectively.

Recommendations

1.

Strengthen the handover process: Standardize handover protocol including
documents like detailed project reports (DPRs), warranty papers, and
operational manuals to avoid operational hurdles.

Improved contracting practices: Cities should refer the state-issued model
contract “Operation and Maintenance of Faecal Sludge Treatment Plant/
Co-Treatment Plant and Desludging Vehicles” to clearly define the terms of
engagement, role and responsibilities, payment terms, penalty clauses, etc.

Enhance financial mechanisms: Establish robust systems for timely
payments to contractors and SHGs to maintain service quality. This is an



ENHANCING SUSTAINABILITY AND EFFICIENCY IN FSSM PLANTS: ASSESSMENT OF 0&M ARRANGEMENT IN UTTAR PRADESH s

important component in ensuring the sustainability of the plant operations.
ULBs may consider establishing an escrow account to ensure timely payment
to contractors.

4. Enhanced operational performance and plant utilization: Mandate the use
of “Standard Operating Procedure for Operation and Maintenance of FSTPs
and Co-treatment Plants in Uttar Pradesh” and ensure that all plant operators
adhere to the prescribed schedules to operate and maintain the treatment
plants efficiently. To increase the plant utilization rate, cities should prepare a
city-level desludging plan, prioritizing scheduled desludging from government
institutions and raising public awareness about regular desludging practices.

5. Optimizing the Banda O&M arrangement for long-term sustainability
and scalability: ULBs should direct all desludging requests and fees to the
contractor to ensure long-term sustainability of desludging fee-based O&M
model, enabling them to generate enough revenue to operate the plant
effectively. The success of this arrangement could provide a scalable solution
for other ULBs, promoting the efficient management of FSSM services over
the long term, without incurring additional financial costs on the ULB.

Lessons for other Indian states and the Global South
The findings from Uttar Pradesh’s FSSM journey offer critical learnings for
sanitation planning in other parts of India and developing countries in the Global
South. Cities must adopt decentralized approaches tailored to their specific
needs, integrating municipal, community-led, and private sector participation
for efficient service delivery. Ensuring financial sustainability requires innovative
funding mechanisms, including escrow accounts and user fee-based models.
Capacity building is essential, with municipal bodies requiring enhanced technical
expertise and contract management skills. Transparent monitoring practices,
including regular quality-testing of treated water and robust record-keeping, must
be institutionalized to ensure long-term efficiency.



2. Background

Recognizing the prevalence of on-site sanitation systems such as septic tanks,
Uttar Pradesh (UP) recognized the need for effective non-sewered sanitation
management. In 2019, UP initiated its journey towards faecal sludge and
septage management (FSSM) by introducing the ‘Uttar Pradesh State Septage
Management Policy’.

The first faecal sludge treatment plant was built in Jhansi with a capacity of 6 KLLD
in 2018. By the end of 2023, UP had a total of 59 treatment plants—39 FSTPs and
20 co-treatment facilities—across 56 urban local bodies. Among these, 54 plants
were funded under AMRUT and constructed by Jal Nigam, three were funded
and built by ULBs using 14th Central Finance Commission (CFC) funds, and two
were funded under the National Mission for Clean Ganga—one constructed by Jal
Nigam and the other by Uttar Pradesh Power Corporation Limited.

Fifty-four plants, funded under AMRUT and constructed by Jal Nigam, were
intended to be handed over to ULBs for operation and maintenance after a three-

Map 1: Location of FSSM Plants

- Saharanpur

Muzaffaragar - ﬂ - Meerut I s
- Bijnor .
= - Amroha Co-treatment
Shaml "4' ‘ . Moradabad B e
Baraut - ‘ Hapur ‘f - Rampur Projects dropped
Loal \-._‘ P LA ’ - Pilibhit 0
Ghaziabad - ' : s
Modinagar - & » <
Dendshee - Aligarh Budaun w o - Bahraich
Sitapur Gonda
Mathura % ¥ vathras ainpur : -~y Pon = - Ayodhya
Agra - A N BakshkaTalab
Q' Farrukhabad “ ’, Gorakhpur
q Unnao = -3 L% “
) Luckno - Deoria
Shikohabad - _ ’ » Ambedkanagar \
Firozabad < Etawah Kanpur ‘. } - Azamgarh
- = P
Prayagraj llia
Jau
Jhansi ¢ w S5 (

. gy ~“ MaunatiBhanjan
Orai ! v . Chunar
Banda Raebareli Mirzapur
M =
Lalitpur Fatehpur
Source: CSE



ENHANCING SUSTAINABILITY AND EFFICIENCY IN FSSM PLANTS: ASSESSMENT OF 0&M ARRANGEMENT IN UTTAR PRADESH

10

month trial run. Except a few, most of the treatment plants were constructed
and ready for handover by December 2022. However, the plants faced delay
of over a year in handing-over process due to various reasons including poor
interdepartmental coordination and poor quality of construction.

However, the remaining five plants, funded by ULBs and NMCG, were immediately
handed over to the respective ULBs, except for one, where the handover will occur
after a five-year O&M period. As of January 2024, the number of plants handed
over was 40, which increased to 53 in September 2024.

Table 1: State-level status of handover of the plants
Handover after five years Not done Done Grand total
1 5 53 59

Source: CSE assessment as on September 2024

During the handover, Jal Nigam did not provide essential documents related
to the treatment plant, such as the detailed project report, operation manual,
and warranty papers etc. Instead, only a list of items at the treatment plant was
provided. As a result, ULBs are facing difficulties with O&M procedures and the
repair of treatment units.

After the construction and handover of the plants, ensuring their functionality
and sustainability became a major challenge. The functionality of the plant is
influenced by various factors, with the regular operation and maintenance (O&M)
being a crucial one.

The O&M costs outlined in Jal Nigam’s original contract, which was supposed to
be borne by the ULBs, was significantly high. This was mainly because the cost
was based on the ideal practice of scheduled desludging of septic tank every three
years, with a fixed fee of 2,500 rupees per trip. However, in practice, desludging
is done on a demand basis, with varying desludging fees. The Centre for Science
and Environment (CSE), New Delhi, which is supporting the State in scaling up
Faecal Sludge and Septage Management (FSSM), conducted a study on treatment
systems across the state to assess the resources needed for O&M and provided
recommendations for the revised O&M costing.

Following the CSE’s research findings, the Department of Urban Development
(DoUD), Uttar Pradesh issued an advisory (see Annexure 1) to ULBs on operation
and maintenance cost. CSE has been supporting ULBs in streamlining the FSSM
services, including setting-up O&M arrangements of the plants. ULBs have chosen



the O&M arrangements based on their context and needs. Broadly, there are three
arrangements for plant operation and maintenance:

1. Operated by ULB

2. Operated by self-help group (SHG)

3. Outsourced to a contractor

The O&M cost varies based on the preferred arrangement for O&M.

2.1 Objective of the report

Thestudyaimed to conductalandscapingofthe existing operation and maintenance

arrangements in-place till September 2024. These O&M arrangements are

deliberately not referred to as an ‘O&M model,” as various urban local bodies are

still experimenting and exploring different options and approaches. It would be

premature to label them as a ‘model’ or recommend them for scaling up. The

objective of the study was to:

* Review the existing operation and maintenance arrangements at FSSM plants

* Analyze the financial and other factors that contribute to the functionality and
sustainability of the treatment plants

* Identify areas of improvement and provide recommendations with a focus on
enhancing functionality and sustainability of the plants

2.2 Methodology

Selection of ULBs: After handover, it was the ULB’s responsibility to operate and
maintain the plants. In UP, the plants were either managed by ULBs, SHGs or
contractors.

In 17 cities, ULBs were managing the plants. Out of these 17, only 8 ULBs were
considered for the O&M study as the remaining ULBs still exploring the options
and managing the plant by themselves as an interim arrangement.

In 10 cities, the contractor who constructed the plant was operating it. However,
the ULB had not made any formal agreement with the contractor, and these ULBs

were not considered for the study.

Table 2: Status of 0&M arrangement of plants—who is managing the plant

State-level No Old contractor who Contractor SHG ULB Grand
0&M status arrangement constructed the plant on-board total

19 10 9 4 17 59
ULBs selected - - 9 4 8 21
for study

Source: CSE assessment as on September 2024
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Map 2: Location of plants selected for the study
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Table 3: List of ULBs selected for study

S. | ULB Treatment Treatment S. | UuLB Treatment Treatment
no. facility capacity (KLD) No. facility capacity (KLD)
1. | Sitapur FSTP 32 12. | Lakhimpur FSTP 32

2. | Hapur FSTP 32 13. | Shahjahanpur FSTP 32

3. | Bahraich FSTP 32 14. | Farrukhabad FSTP 32

4. | Khurja FSTP 32 15. | Jhansi FSTP 18

5. | Loni FSTP 32 16. | Ayodhya FSTP 32

6. | Modinagar | FSTP 32 17. | Raebareli FSTP 32

7. | Jaunpur FSTP 32 18. | Akbarpur FSTP 32

8. | Shikohabad | FSTP 32 19. | Chunar FSTP 10

9. | Deoria FSTP 32 20. | Saharanpur Co-treatment 25
10. | Amroha FSTP 32 21. | Bijnor Co-treatment 20

11. | Banda FSTP 32

Source: CSE assessment as on September 2024
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The research was conducted in 21 ULBs (19 FSTPs and 2 co-treatment plants)
where plants are operational and have a formal operations and maintenance
arrangement in place. These ULBs represent various geographic regions across
the state.

Data collection and analysis:

» The questionnaires were designed for ULB officials and plant operators to
gather information on various aspects of plant operations and maintenance.

» Additionally, semi-structured interviews were held with contractors via phone
and contracts were studied to understand their perspectives and challenges.

e After data collection, the information was analyzed to draw insights and
develop recommendations.

13
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3. Overview of O&M
arrangements

3.1 Responsibhility of the operation and maintenance
The agency responsible for operation and maintenance differ across cities. In
eight urban local bodies, the municipal corporation/council themselves manages
the plants. In four ULBs, self-help groups (SHGs) are responsible for O&M.
Contractors are engaged in nine ULBs, with their duties limited to plant operations
in five cities. In the remaining four cities, contractors are responsible for both, the
plant operations and providing desludging services for septic tank cleaning.

Graph 1: Plant 0&M: Responsible authority or agency
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3.2 Operation and maintenance by ULB

In this arrangement, the ULB staff handle plant operation and maintenance,
while desludging services are provided by both the ULB and private desludging
operators (see Figure I). Most of the ULBs are utilizing their Own Source
Revenue (OSR) and State Finance Commission (SFC) funds to meet operation
and maintenance expenditure. This includes but not limited to the expenditure on
staff salaries, chemicals and other materials required to run the plant, any repair
or replacements etc.

14



Figure 1: FSSM service flow in ULB-run plant
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Discussions with officials revealed that this approach was primarily chosen because
it proved more cost-effective than outsourcing to a contractor. Additionally, some
ULBs either struggled to find suitable contractors or had bad experiences with
outsourcing, prompting them to take on plant management themselves. Eight
ULBs are operating the plants through this arrangement, including, Hapur,
Bahraich, Modinagar, Deoria, Lakhimpur, Farrukhabad, Amroha and Bijnor.

3.3 Operation and maintenance by SHG members

In this arrangement, the women SHG members were engaged for operation and
maintenance of the plants. The desludging service is provided by the ULB and
private desludging operators (see Figure 2).

The O&M expense are primarily covered by the AMRUT Mitra programme,
while any additional expenditure on plant operation and maintenance is borne
by ULB through OSR or SFC funds. The central government allocates funds to
the State AMRUT department, which, through the State Urban Development
Agency (SUDA), transfers the salaries of SHG members directly to their accounts.
Meanwhile, O&M funds are disbursed to the ULB upon receiving a request for
funds.

As part of the AMRUT Mitra initiative, SHG members were engaged in four
ULBs—Sitapur, Jaunpur, Khurja, and Raebareli. The Ministry of Housing
and Urban Affairs provided detailed guidelines for SHG engagement. The CSE
supported in selection of cities, on-boarding of SHG members and their capacity
building.

15
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Figure 2: FSSM service flow in SHG-run plant
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3.4 Operation and maintenance by contractor
There are many variations among ULBs under this arrangement. Out of 21 ULBs,
nine have engaged contractors for operation and maintenance of the plant.

Out of nine ULBs, six ULBs had engaged the same contractor who constructed the
plant for its operation and maintenance. Since the notice inviting tender (NIT) for
constructing the treatment plant already included a clause for seven years of O&M,
these ULBs did not need to go through the tendering process. These six ULBs
directly signed a Memorandum of Understanding (MoU) with the contractor,
after negotiating the O&M costs.

In the remaining three ULBs, negotiations with the original contractor failed, so a
new contractor was engaged through a tendering process.

Discussions with officials highlighted that this arrangement was chosen to ensure
efficient plant operations, as ULBs lack the technical expertise and skilled human
resources. In this setup, the ULBs focus primarily on monitoring and facilitating
the plant’s operations.

There are two broad categories in terms of scope of work: 1) Plant O&M only, and
2) Plant and desludging vehicle’s O&M. In five ULBs, contractors were engaged
only for the operation and maintenance of the plant. On the other hand, in four
ULBSs, contractors are also providing desludging services.

3.4.1 Contractor responsible only for the 0&M of the plant

Inthis arrangement, the contractor was engaged for the operation and maintenance
of the treatment plant. The desludging service is provided by the ULB and private

16



desludging operators (see Figure 3).

In five ULBs—Loni, Ayodhya, Saharanpur, Chunar and Shikohabad—contractors
receive a fixed monthly payment for O&M. The ULBs cover these costs using their
OSR and SFC funds, except in Chunar, where the expenses are funded by NMCG
until March 2026.

Figure 3: FSSM service flow in contractor-run plant (Plant 0&M only)

| ]
Faecal Qs | |
i I
sludge flow containment ! Transport 1
system : :
] 1
1 1
I U
i i
I 1
! Private Desludging !
! Operator !
; Desludgin |
Service flow Household sine O&M by Contractor |
1
i
1
Urban Local Body Source of fund: ULB (OSR/SFC) !
1
Source: CSE

3.4.2 Contractor responsible for desludging and 0&M

of the plant

For the ease of management, four ULBs have outsourced the responsibility for the
operation and maintenance (O&M) of desludging services and treatment plants
to a contractor. While the contractor handles desludging services, the scope of
vehicle maintenance and desludging fee collection varies across cities. There are
three distinct arrangements under which contractors manage both the desludging
services and treatment plants:

In Shahjahanpur and Jhansi, the contractor is fully responsible for providing
desludging services, desludging fees collection, and O&M of desludging
vehicles and the treatment plant (see Figure 4). Along with the ULB, the
contractor also conducts information, education, and communication (IEC)
campaigns to promote regular desludging and share their contact details for
raising the desludging request.

Since there are no private desludging operators in these cities, all desludging
requests are directed to the contractor. After receiving a request, the contractor
provides the service and collects the desludging fees. The ULB pays the

17
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Figure 4: FSSM service flow in contractor-run plant (Case 1: Plant 0&M and desludging)

] I |
Faecal Qi : Emptying & : :
sludee flow containment X ?::nszrt _‘—)I Treatment [ |
g system | 7 | |
| | |
| I |
| 1 1
1 1 I
I I |
| I |
| 1 |
| | |
] 1 |
] 1 |
Service flow Desludging | | |
Household p ; > Contractor , O&M by Contractor !

ee
l i |
] | |
I I |
! ! Source of fund: ULB (OSR/SFC) !

Source: CSE

contractor a fixed monthly amount for the plant's O&M. From the combined
desludging fees and plant O&M payments, the contractor covers the costs for
the driver and helper, fuel, desludging vehicle maintenance, and the operation
and maintenance of the treatment plant.

2. In Banda, the contractor primarily manages desludging and plant operations.
The contractor responsible for constructing the plant was also engaged to
provide desludging services and operate and maintain the treatment plant,
with all associated costs covered by the contractor (see Figure 5). To recover
these expenses, the contractor charges desludging fees from households:
31,500 per trip for a 1,500-liter vehicle and 32,500 per trip for a 3,500-liter
vehicle purchased under AMRUT programme.

Figure 5: FSSM service flow in contractor-run plant (case 2: Plant 0&M and desludging)
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However, the process for registering desludging requests in Banda is not
streamlined. In Banda, there are no private desludging operators. So, if a
desludging request is registered with the ULB, the ULB provides the service
and collects the desludging fees. On the other hand, if the request is registered
with the contractor, the contractor provides the service and collects the fees.
On average, both the ULB and the contractor receive an equal number of
desludging requests, ranging from 15 to 20 per month. This competition
between the ULB and the contractor has limited the contractor’s revenue
to 25,000-45,000 INR per month, which is insufficient to sustain the plant
operations effectively.

While this model currently appears economical for the ULB, as it involves
no direct financial burden, discussions with the contractor highlighted
challenges. The contractor finds the existing financial model unsustainable for
plant operations and maintenance and has indicated that they will be unable
to continue operations beyond the defect liability period (DLP), which ends
in February 2025, without financial support from the ULB. The analysis and
the discussion with contractor highlighted that transferring all the desludging
requests and fees to contractor could make this arrangement viable.

3. InAkbarpur, the contractoris fully responsible for the operation and maintenance
of the treatment plant. However, for desludging services, the contractor’s role
is limited to the desludging operation itself. While the contractor covers the
salaries of the desludging vehicle’s driver and helper, the ULB directly bears
other expenses related to fuel and vehicle maintenance (see Figure 6).

Figure 6: FSSM service flow in contractor-run plant (case 3: Plant 0&M and
desludging)
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In this setup, a household can register a desludging request to the ULB
after paying the desludging fee. The ULB then forwards the request details
to the contractor, directing them to provide the desludging service. The ULB
provides 25 liters of fuel at a time and monitors the distance traveled by the
desludging vehicle. Once the fuel is nearly over, an additional 25 liters is
provided. Based on the current fuel price and vehicle efficiency, the cost to
the ULB is approximately 17-18 rupees per kilometer. After desludging is
completed, the sludge is transported to the treatment plant for processing. For
the plant’s O&M, the ULB pays the contractor a fixed monthly amount.

So, at present, Uttar Pradesh has six distinct O&M arrangements involving urban
local bodies, self-help groups, or contractors for plant operations. Typically, 3-5
staff members are deployed per plant, though this number ranges from 1 to 8. This
includes only the staff responsible for plant operations, excluding those involved
in desludging activities. Most of these arrangements have been operational for
approximately one year, with a few exceptions since 2018.



4. Financial arrangements

41 Source of funds

To cover operation and maintenance expenses, different funding sources are
utilized. Out of the 21 ULBs, 13 are covering their O&M costs using their own funds
also referred to as board funds or own source revenue (OSR), while two ULBs are
supplementing their own funds with funds from the State Finance Commission
(SFC) (see Graph 2).

In four ULBs, funds from the AMRUT Mitra programme, along with additional
ULB funds, are utilized for the operation and maintenance of the plants. Another
one ULB is utilizing funds from NMCG for the operation and maintenance.

Graph 2: Source of funding for covering the 0&M expenses
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4.2 Process of deciding the 0&M cost

To support ULBs on arriving at operation and maintenance cost, the Department
of Urban Development (DoUD), UP issued an advisory (see Annexure 1) based
on the findings from CSE’s study. The advisory includes only the O&M cost of the
treatment plant, excluding desludging related expenses and the profit margin.

The ULBs were responsible for determining the O&M cost, especially when
engaging a contractor. The assessment shows that, of the nine ULBs that have

21
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Graph 3: Process of deciding the 0&M cost
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engaged contractors, six have set costs based on a detailed breakup of expenses
by component, two based on informal discussions with the contractor, and one
according to the government advisory.

4.3 Operation and maintenance cost

The operation and maintenance cost of treatment plants varies from around 2
to 55 lakhs INR/year (see Annexure 2). The variation in cost is mainly due to the
difference in capacity of treatment plant and the type of agency involved for O&M.
However, it is interesting to note that, with the profit margin considered, the
O&M costs in all 21 ULBs, except for Jhansi, fall within the limit prescribed in the
government advisory (see Annexure 1).

1. 32KLD FSTP O&M cost: The graph shows the operation and maintenance
costs of 16 faecal sludge treatment plants, each with a capacity of 32KLD,
managed by different entities (contractor, SHG and ULB) As previously
mentioned, the Banda plant (32 KLD) incurs no cost to the ULB and is
therefore included in the analysis. Among the 16 plants, 12 utilize screw press
technology, three employ lamella clarifiers, and one operates with tiger bio-
filter technology.

o ULBs that manage FSTPs directly, have significantly lower O&M costs
(4-7 lakhs INR /year).

o SHG-managed plants show a moderate range of costs (8-10 lakhs INR/
year).
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Graph 4: 0&M cost of 32 KLD FSTP
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o Contractor-managed plants show higher O&M costs (17-25 lakhs INR/
year).

The O&M cost in case of ULB and SHG-managed treatment plant appears to
be low, as they reported mainly the operation costs and minor repairing work.
The future expenditure on any major repair or maintenance is not considered
in this and will be borne by the ULB as and when required. While contractors
have also accounted the cost for routine maintenance like replacement of
filter media or screens, cleaning of tanks, electromechanical (E&M) repair or
replacement, etc.

2. 20 & 25KLD co-treatment plant: The O&M cost of the 20 KLD co-treatment
plant in Bijnor is significantly lower (1-2 lakhs INR/year) compared to the 25
KLD co-treatment plant (17-18 lakhs INR /year) in Saharanpur. This difference
is primarily due to the type of technology employed and the agency involved
for O&M.

3. 10 KLD & 18 KLD FSTP: The annual O&M cost of the 10 KLD FSTP in
Chunar is significantly lower (5 lakhs INR/year) compared to the 18 KLD
plant in Jhansi (55 lakhs INR /year), even though both use the same treatment
technology—planted drying bed-based treatment chain. Both plants are
operated by contractors. Upon reviewing the contract, it has been found that
the O&M costs in the Jhansi contract are overestimated, particularly expenses
related to filter media, resulting in disproportionately high overall costs.
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COST IMPLICATIONS OF EFFICIENT PLANNING AND SELECTION
OF APPROPRIATE TECHNOLOGY

The 20 KLD co-treatment plant in Bijnor, designed by CSE and managed by the ULB, employs a
low-cost, nature-based treatment system that minimizes operation and maintenance expenses—
costing 1-2 lakhs INR per year. It uses natural processes for sludge dewatering and requires only
one human resource for 0&M of the co-treatment plant.

In contrast, the 25 KLD co-treatment plant in Saharanpur, designed through Jal Nigam, utilizes
hybrid technology, incorporating a screw press for dewatering—a process that is cost-intensive.
Managed by a contractor, its 0&M costs also include overhead charges and expenses for
maintaining civil infrastructure and electromechanical (E&M) components. The total annual 0&MV
cost for this plant is approximately 17-18 lakhs INR, which is substantially higher compared to the
nature-based treatment system in Bijnor.

4.4 Delay in payments

Timely payment by the ULB to the agency responsible for the plant’s O&M is crucial
for its long-term sustainability. Delays in payments disrupt plant functionality by
hindering the operations and workforce efficiency.

This analysis focuses on 12 out of 21 treatment plants, excluding those where the
plant is directly operated by the ULB and Banda—where there is no financial cost
to the ULB. The study found that in five plants, where contractors are engaged,
payments are either made on time or experience only minor delays of one to two
months.

Graph 5: Delays in payment
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However, in seven plants, delays of over three months were observed. Out of these
seven, four plants are operated by SHGs. Given the weak financial background of
the women SHG members, these delays significantly affect their livelihoods. The
main cause of the delay is poor inter and intra-departmental coordination.

In three other cases, contractors face delays of over three months. Despite this,
they continue to pay their staff on time. However, continued delays limit the
contractors’ interests and affect the quality of plant operations. These delays are
due to internal issues and a lack of commitment from ULB officials.

During the discussion with ULB officials, it was found that the delay was
not primarily due to a lack of funds but rather resulted from poor stakeholder
coordination and negligence by the local government.
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5. Additional parameters
related to O&M

5.1 Plant utilization
Setting up a formal arrangement for operation and maintenance of the plants is the

first step towards operationalizing the plant. However, to ensure the functionality
and achieve long-term sustainability, it is important that the sludge reaches the
treatment plant regularly.

The graph below (see Graph 6) shows the percentage of plant utilization as per
O&M agency engaged:

Key observations:

* In7outof12 treatment plants where either SHGs or ULBs manage the plants,
utilization rates are very low, ranging from O to 10 per cent.

*  Only one ULB-managed plant reports a utilization rate exceeding 40 per cent.

» In contrast, 5 out of 9 contractor-managed plants have utilization rates above
40 per cent.

Graph 6: Plant utilization as per the 0&M agency
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Insights:

o The data analysis shows that, on average, all 12 ULB and SHG-managed plants
are operating at 18 per cent capacity utilization. While collectively, the 9 plants,
operated by the contractors, are running at 42 per cent capacity utilization.

» Discussions with stakeholder shows that ULBs tend to place low priority on
desludging operations when ULB themselves or SHGs manage the plant.

5.2 Record-keeping and performance-monitoring
Effective record-keeping supports plant functionality and sustainability by
enabling performance monitoring, preventive maintenance and regulatory
compliance. It helps in informed decision-making, ensures accountability, and
transparency, eventually enhancing operational efficiency.

To address this, DoUD issued the guidelines (see Annexure 3) for maintaining records
related to desludging operations and septage treatment. The survey result showed that
out of 21, only 14 plants are maintaining the daily record as per the State guidelines.
Among these only four have prepared and submitted the monthly report.

The operational efficiency of treatment plants is most effectively assessed by
monitoring the quality of treated water and bio-solids. However, no ULB has
conducted such testing to evaluate plant performance. While CSE has been
testing treated water and bio-solids at several treatment plants, the findings reveal
significant gaps in the treatment process.

Graph 7: Record-keeping and performance-monitoring
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5.3 Contracting practices

Clearly defined terms and conditions are crucial as they outline responsibilities,
set performance standards, payment terms and mandate maintenance and
upgrades. It supports accountability, efficient dispute resolution and ensure
smooth operations.

Of'the nine plants managed by contractors, contract documents were received and
reviewed for seven plants. Of these seven, only four included detailed terms and
conditions on the agreement. Remaining three contracts lack clarity on payments
terms, role and responsibilities, performance monitoring criteria, penalty clause,
dispute resolution etc. One contract document did not even mention the contract
commencement date.

While ULBs compensate contractors for operating and maintaining treatment
plants, the contract documents neither provided nor referenced any standard
operating procedures (SOPs) for scheduled or periodic maintenance of the plant.

Also, the government advisory (see Annexure 1) clearly says that the contract
duration should not be less than two years. However, it was observed that out
of nine, three ULBs awarded contracts with a duration of one year or less.
Discussions with contractors highlighted that longer contract durations provide
greater confidence in the continuity and stability of their work.
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6 Key findings and challenges

1.

0

Gaps in handover process of treatment plants
In UP, the handover of treatment plants has been delayed by over a year due
to various reasons. When the handover finally took place, it was limited to a
single page that simply listed a broad inventory.
Key documents such as the detailed project report (DPR), warranty papers
for electro-mechanical units, and operational manuals were not provided to
the ULBs by the Jal Nigam or the contractors responsible for constructing the
plants.
In the absence of operation manual and other related documents, ULBs faced
challenges in operating the plants and obtaining warranty-based repairs for
electro-mechanical components.

Variations in 0&M responsibility
As of September 2024, only 21 out of the 53 handed-over plants had formal
O&M arrangement in place.
The plants are primarily operated by one of three entities: the ULB, SHGs or a
contractor. Eight plants were operated by ULBs, four by SHGs and nine plants
by contractors.

Financial arrangement
ULBs are using three sources for funding the O&M expenses: own-source
revenue (OSR), State Finance Commission (SFC) funds and AMRUT Mitra
programme for SHGs.
The ULB and SHG-managed plants are more cost-effective than those
managed by contractors. However, dedicated efforts are required to enhance
their utilization, particularly in ULB and SHG-managed plants.
With the profit margin considered, the O&M costs in all 21 ULBs, except for
Jhansi, fall within the limit prescribed in the government advisory.

Operational performance
The contractor-managed plants demonstrate higher capacity utilization (42
per cent on average) compared to ULB and SHG-managed plants (18 per cent
on average).
Low prioritization of desludging by ULBs contributes to underutilization.
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5. Delayed payments

o Payment delays exceeding three months were observed in seven out of 12 plants
(contractor and SHG-run plants), severely impacting SHGs and contractors.

o The delay is mainly caused by poor coordination among stakeholders, rather
than a lack of funds.

6. Record-keeping and monitoring:

o Only 14 plants maintain daily records, and only four submit monthly reports
as per the format issued by the government.

o No ULBs have conducted the quality testing of treated water or bio-solids.

7. Contracting issues

o Out of seven reviewed contracts, three lack clear terms, including payment
clauses, roles and responsibilities, penalty provisions, and performance
standards.

o This ambiguity could result in disputes and inefficiencies, effecting the plant’s
functionality.

o Three out of nine ULBs awarded the contract for duration of one year or less.
The short contract duration leads to increased administrative efforts and lack
of continuity.

8. Desludging fee-hbased 0&M arrangement

in Banda:

o Thisarrangement offers a unique approach to plant management, as it imposes
no financial burden on the ULB while ensuring efficient desludging services
and plant operations.

o However, the competition between the ULB and the contractor in providing
the desludging services has restricted the contractor’s revenue to 25,000-
45,000 INR per month, which is inadequate to sustain the plant operations
effectively.

o Discussions with the contractor and further analysis indicate that transferring
all desludging requests and fees to the contractor could make this arrangement
financially viable.
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9. Key insights on 0&M arrangement

0&M agency

Strength

Weakness or requires
attention

What needs to be done

ULB & SHG-run
plant

Highly cost-effective
No additional costs,
such as overheads or
profit margins
Greater control of
plant operations by
the ULB

Inadequate attention on
desludging services and
plant operations

Need for skilled engineers
in ULB, with expertise in
treatment processes and
plant management
Require regular interaction
with staff or SHG members
at the plant for team
building

Delay in any upgrades or
major purchase due to
administrative processes
Insufficient availability of
necessary PPEs

Regular monitoring of
desludging services and plant
utilization or performance
Conduct training of ULB
officials on technical and
management aspects
Prioritize workers safety by
ensuring the availability of
PPEs and tools.

Deploy committed staff

to ensure efficient plant
operation

Contractor-
run plant

Higher plant
utilization and
efficiency

ULB can better
monitor the plant
Timely maintenance
in case of breakdown
Availability of PPEs in
most cases

High operational costs for
ULB

Payment delays from ULB to
contractors

ULB requires strong contract
management skills

Potential disputes with
contractors may disrupt
operations

Greater dependency on

the contractor for plant
functioning

Ensure timely payments

to contractors, preferably
through an escrow account
Refer to the state-issued
model contract—link

the payment with plant
treatment efficiency and
ensure strict implementation
on state-issued SOP for 0&M
Strengthen ULB oversight
with regular monitoring
Conduct training of ULB
officials on technical and
management aspects
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7. Recommendations

| Strengthen the handover process

o Standardize handover protocol including documents like detailed project
reports (DPRs), warranty papers, and operational manuals to avoid challenges
during plant operation.

0 A third-party verification of the quality of plant construction before they
are handed over to the ULB, as the quality of construction was a significant
deterrence in the handover process.

2. Improved contracting practices

o Mandate the use of the model contract “Operation and Maintenance of Faecal
Sludge Treatment Plant/Co-Treatment Plant and Desludging Vehicles” (see
Annexure 4) to avoid any ambiguity and clearly define the terms of engagement,
role and responsibilities, payment terms, penalty clauses etc.

0 As suggested by the government advisory (see Annexure 1), the duration of
contract should not be less than two years to ensure continuity of work and
reduce administrative processes.

3. Enhance financial mechanisms

o Establish robust systems for timely payments to contractors and SHGs to
maintain service quality. This is an important component in ensuring the
sustainability of the plant operations.

o ULBs may consider establishing an escrow account to ensure timely payment
to contractors.

4, Enhanced operational performance and

plant utilization

o Mandate the use of “Standard Operating Procedure for Operation and
Maintenance of FSTPs and Co-treatment Plants in Uttar Pradesh” (see
Annexure 5) and ensure that all plant operators adhere to the prescribed
schedules to operate and maintain the treatment plants efficiently.

o ULBs need to put focused efforts towards increasing the plant utilization rates.
They should prepare a city-level desludging plan as per the guidelines given
by the Department of Urban Development, UP, (see Annexure 6) prioritizing
scheduled desludging from government institutions and encourage public to
promote regular desludging.
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5. Establish treatment quality monitoring and
record-keeping mechanism

o Conduct regular quality testing of treated water and bio-solids, preferably
on a monthly basis, to assess the plant’s operational efficiency. The release of
payment to the contractor should be linked with quality of treatment.

o Strengthen record-keeping practices following the advisory issued by the
government for transparency and operational oversight. These records should
be submitted at the State AMRUT office monthly.

6. Optimizing the Banda 0&M arrangement for
long-term sustainability and scalability

o ULB should direct all desludging requests and fees to the contractor to ensure
the long-term sustainability of the desludging fee-based O&M model, allowing
the contractor to generate sufficient revenue for effective plant operation.

o Focus should be placed on encouraging regular desludging of septic tanks, as
this is directly linked to the plant’s sustainability.

o Success of this arrangement could offer a scalable solution for other ULBs,
promoting efficient management of FSSM services in the long term, without
incurring additional financial burdens on the ULB.
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8. Annexures

Annexure 1: Government advisory on 0&M costing of
FSTP and co-treatment plants
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Annexure 2: Plant-wise details related to operation and

maintenance
S. | ULBname | Capacity and | Agency 0&M cost | Scope of work Number | Plant | Source of
no. type of plant | managing | per year of staff | utilization | fund
the plant | (INR) per cent
1. | Hapur 32 KLD FSTP ULB 7,00,000 Only plant operation 5 25 ULB OSR
2. | Bahraich 32 KLD FSTP ULB 3,80,000 Only plant operation 2 5 ULB OSR
3. | Modinagar 32 KLD FSTP ULB 7,20,000 Only plant operation 4 10 ULB
OSR+SFC
4. | Farrukhabad | 32 KLD FSTP uLB 6,60,000 Only plant operation 5 25 ULB OSR
5. | Bijnor 20 KLD Co- uLB 1,50,000 Only plant operation 1 25 ULB OSR
treatment
6. | Lakhimpur 32 KLD FSTP ULB 6,60,000 Only plant operation 4 45 ULB OSR
7. | Deoria 32 KLD FSTP ULB 6,00,000 Only plant operation 4 45 ULB OSR
8. | Amroha 32 KLD FSTP ULB 13,50,000 Plant operation and 3 30 ULB
desludging service OSR+SFC
9. | Sitapur 32 KLD FSTP SHG 14,34,000 Only plant operation 8 7 AMRUT
Mitra+ULB
10. | Khurja 32 KLD FSTP SHG 8,00,000 Only plant operation 6 5 AMRUT
Mitra+ULB
11. | Jaunpur 32 KLD FSTP SHG 9,00,000 Only plant operation 4 10 AMRUT
Mitra+ULB
12. | Raebareli 32 KLD FSTP SHG 8,40,000 Only plant operation 4 15 AMRUT
Mitra+ULB
13. | Shahjahanpur | 32 KLD FSTP Contractor | 17,70,000 Plant operation and 4 30 ULB OSR
desludging service
14. | Loni 32 KLD FSTP Contractor | 20,48,150 Only plant operation 7 45 ULB OSR
15. | Jhansi 18 KLD FSTP Contractor | 55,44,000 Plant operation and 7 80 ULB OSR
desludging service
16. | Ayodhya 32 KLD FSTP Contractor | 24,55,200 Only plant operation 3 3 ULB OSR
17. | Banda 32 KLD FSTP Contractor | O Only plant operation 3 9 No financial
burden
18. | Akbarpur 32 KLD FSTP Contractor | 24,80,000 Plant operation and 4 25 ULB OSR
desludging service
19. | Chunar 10 KLD FSTP Contractor | 5,00,000 Only plant operation 1 100 NMCG
20. | Saharanpur 25 KLD Co- Contractor | 17,20,728 Only plant operation 4 100 ULB OSR
treatment
21. | Shikohabad 32 KLD FSTP Contractor | 21,80,640 Only plant operation 2 30 ULB OSR
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Annexure 3: State guidelines on record-keeping
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Annexure 4: Model contract for 0&M of plants and
desludging vehicles
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Annexure 5: Standard operating procedure for
operation and maintenance of FSTPs and co-treatment
plants in Uttar Pradesh
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Annexure 6: Guidelines for preparing a city-level
desludging plan
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Uttar Pradesh has made considerable progress in
faecal sludge and septage management (FSSM),
expanding from a single treatment plant in 2018 to
59 plants across the state. However, the sustainability
and efficiency of these facilities depend on robust
operation and maintenance (0&M) practices. This
report, developed by the Centre for Science and
Environment (CSE), presents an in-depth analysis
of 0&M arrangements across 21 urban local bodies
(ULBs). It evaluates cost-effectiveness, performance
efficiency, financial sustainability, and governance
mechanisms in plants managed by ULBs, self-help
groups (SHGs) and contractors.

The report provides actionable recommendations to
enhance operational efficiency, streamline financial
mechanisms and strengthen oversight. It serves
as a critical resource for policymakers, municipal
authorities, and sanitation practitioners aiming
to improve the long-term functionality of FSSM
infrastructure in Uttar Pradesh.
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