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Foreword

Foreword

| am delighted that the "Training Manual on Service and Business Models for Sustainable
FSM in Municipalities" has been developed with great anticipation. This comprehensive
guide is the result of a collaborative initiative between the CWIS-FSM Support Cell of the
Department of Public Health Engineering (DPHE) and the International Training Network of
Bangladesh University of Engineering and Technology (ITN-BUET). The document can be a
vital resource for municipal personnel and private operators involved in Fecal Sludge
Management (FSM) services throughout Bangladesh, this manual addresses the crucial
requirement for sustainable and inclusive service operations in the field.

Covering business propositions, existing service delivery frameworks, financial
considerations, revenue-generating strategies, and international service models, this
module is tailored to enhance the efficiency of FSM in municipalities. It aims to contribute to
Integrated Waste Management initiatives across Bangladesh. The collaboration between
the CWIS-FSM Support Cell of the DPHE and ITN-BUET has brought together a wealth of
expertise and perspectives in inclusive Fecal Waste Management, presenting a holistic and
multidisciplinary approach to the opportunities and propositions associated with promoting
Fecal Sludge Management and business inclusion within broader WASH services.

Within the manual, municipal personnel will not only find practical guidance but also
understand actionable frameworks, steps, and case studies to assist them in their
on-the-groundwork. It is my hope that this manual will empower the respective personnel
to instigate positive change within their municipalities, fostering sustainable waste
management that aligns with the diverse needs of our communities. We are confident that
this training manual will significantly contribute to the ongoing initiatives aimed at
improving the quality and sustainability of FSM services in municipalities.

| extend my sincere gratitude to the dedicated teams at the CWIS-FSM Support Cell, DPHE,
and ITN-BUET for their collaborative efforts in developing this invaluable resource. Your
commitment to advancing the practice and propositions related to fecal waste, solid waste
and sustainable revenue generation in the FSM service delivery mechanism is
commendable. | am confident that this manual will act as a catalyst for transformative
action on the financial aspects of FSM under the CWIS (City Wide Inclusive Sanitation)
concept in the WASH sector.

— <3
Md. Sarwar Hossain

Chief Engineer
Department of Public Health Engineering (DPHE)
Government of the People's Republic of Bangladesh
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Preface

Preface

Fecal Sludge Management (FSM) plays a significant role in preserving public health,
safeguarding environment and promoting sustainable sanitation practices. In Bangladesh,
the local Government Institutions (LGIs) are mandated to ensure the provision of safe
sanitation services, with the technical support from Department of Public Health
Engineering (DPHE). Acknowledging the need for a structured approach, the Government
of Bangladesh has introduced the "Institutional Regulatory Framework for Fecal Sludge
Management (IRF-FSM)" which meticulously delineates the roles and responsibilities
associated with FSM within the urban landscape. However, sustainable fecal sludge
management still remain as a complex terrain due to limited knowledge of municipal
authorities to adopt FSM as “Business as usual” and not practicing appropriate financial
models. These challenges pose significant hurdles for municipal authorities to devise and
implement sustainable service and business approach for FSM within their areas of

governance.

To contribute in this domain and augment the capacity of the municipal authority in
planning and adopting viable financial framework for FSM service delivery, ITN-BUET, in
collaboration with the CWIS-FSM Support Cell of DPHE, has developed the Training Manual
on “Service and Business Models for Sustainable FSM in Municipalities”. This manual serves
as a comprehensive guide for the decision-makers and field level implementers to design an
efficient and sustainable financial model for FSM service delivery. Encompassing a range of
topics, spanning from comprehending different service approaches with financial aspects
to the exploration of innovative business modalities, the manual is crafted not only to
address immediate challenges but also to foster long-term sustainability.

| express my gratitude to the contributors who have used their expertise and experiences to
draft the module, particularly Mr. Md. Saiful Islam (Consultant, ITN-BUET) and Mr. Monzur
Morshed (Business Expert, CWIS-FSM Support Cell). The grant from the Bill and Melinda
Gates Foundation to ITN-BUET is also deeply acknowledged.

As we embark on this journey towards improved fecal sludge management, | am optimistic
that this manual will spark innovation and aid municipal officials in making informed
decisions to identify gaps and opportunities in various FSM businesses, ultimately leading to
the adoption of a sustainable service model.

T ohw—d—

Professor Dr. Tanvir Ahmed

Director
International Training Network of
Bangladesh University of Engineering and Technology (ITN-BUET)
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Chief Operating Officer
CWIS-FSM Support Cell
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Abbreviations

Abbreviations

BLT Base Level Tariff

CAPEX Capital Expenditure

CCC Chattogram City Corporation

CDC Community Development Committee

C&T Collection and Transportation

CWIS City-wide Inclusive Sanitation

DAE Department of Agriculture Extension

DoE Department of Environment

DPHE Department of Public Health Engineering

E&T Emptying and Transportation

FGD Focus Group Discussion

FSM Fecal Sludge Management

FSTP Fecal Sludge Treatment Plant

FTE Full Time Equivalent

FV Future Value

GIS Geographic Information System

GoB Government of Bangladesh

GPS Clobal Positioning System

GCWMC Greater Warangal Municipal Corporation

HH Household

IEDCR Institute of Epidemiology, Disease and Research

IMIS Integrated Municipal Information System

IRF Institutional Regulatory Framework

IRR Internal Rate of Return

ITN- BUET International Training Network - Bangladesh University of Engineering and
Technology

IWMI International Water Management Institute

WM Integrated Waste Management

KCC Khulna City Corporation

KMC Kochi Municipal Corporation

KTP Karunguzhi Town Panchayat

LIC Low-Income Communities

LGD Local Government Division

LGED Local Government Engineering Department

MCL Municipal Committee Leh

MoU Memorandum of Understanding

NAP National Action Plan

NGO Non-Governmental Organization

NPV Net Present Value

O &M Operation and Maintenance

OPEX Operational Expenditure

0SS Onsite Sanitation System

OWSSB Odisha Water Supply and Sewerage Board

PHED Public Health Engineering Department

PE Private Enterprise

PPE Personal Protection Equipment

pPPP Public-Private Partnership

PV Present Value

RUIDP Rajasthan Urban Infrastructure Development Project

SelP Septage Treatment Plant

SDC Society Development Committee

SDG Sustainable Development Goal

SWM Solid Waste Management

UNGA United Nations General Assembly

VT Vacuum Truck

WMC Wai Municipal Council
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About the Training

Training Objectives

To support municipality officials to increase their knowledge about Sustainable FSM Service
and Business Models.

Training Module
The training Modules includes the following modules-

e Module 1: Introduction and Overview.
e Module 2: National and International FSM Service & Business Models.

e Module 3: User's Experience Sharing about Existing FSM Service Models & Tariff
structures.

e Module 4: FSM Business Analysis.

Training Materials

Each Participant will be provided with a workbook to note down their reflections on the slide
contents. The participants have to apply their knowledge gained from each session to
perform the group activities.

Module No. Session No. For Participants
1 11 Workbook
12 Workbook
2 2.1 Workbook
2.2 Workbook
2.3 Workbook
Group Work-1 Workbook, different color markers, A3 Size Hard Paper,

marking tape, Printed question list provided by trainer,
Printed A4 size paper with dotted service models
provided by trainer

3 31 Worklbook
Survey Task -1 Laptop/Mobile Phone with internet
32 Worklbook
Survey Task-2 Laptop/Mobile Phone with internet
4 4] Workbook
4.2 Workbook
Group Work-2 Workbook, individual/single laptop for a group, A3/A4
paper for rough calculation
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About the Training

Training Schedule

Day Topic Session Contents
Registration, Tea and Snacks, and Network Building
Welcome Note
. ) Self-Introduction
Opening Session
Overview of Training Goals, Objectives, and Expected
Results
Remarks by Guest
) ) Session 11 - Introduction to SDGs, CWIS, and FSM
Morning Session cossion 12 - Institut and R | - < (IRF
ol (Module 1) ession 12- nst|Fut|ona and Regulatory Framework (IRF)
and National Action Plan (NAP)
& Af Session 2.1 - National and International FSM Service &
1% Afternoon Business Models
Sessi . .
ession Session 2.2 - Fecal Sludge Business Models
(Module 2) : - : : :
Session 2.3 - FSM Service and Business Models in India
2nd Afternoon o :
Seesion Group work 1 - Group work on Existing or Probable Service
Model of Participants Municipality.
Group Work
Review Session Review of Day-1 Session Contents
Session 3.1 - User's Experience Sharing about Existing FSM
1t Morning Service Models
Session Survey Task 1 - Individual Work
(Module 3) Session 3.2- Integrated Municipal Information System (IMIS)
Survey Task 2 - Individual Work
02 2nd Morning Session 4.1 - FSM Business Analysis of Integrated Waste
Session Management
(Module 4) Session 4.2 — Day-to-day Financial Analysis of FSM Business
Afternoon Group Work 2 - Financial Calculation of FSM Business Model
Session o ) G Work 2
(Group Work) resentation on Group Wor
Closin
. 9 Closing Remarks and Certificate Distribution
Session
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Introduction and Overview

1. Introduction and Overview

@@ | Objectives

The objective of the session is to make the participants familiar with Sustainable
Development Goal (SDG), Citywide Inclusive Sanitation (CWIS), Fecal Sludge Management

(FSM), Institutional and Regulatory Framework for Fecal Sludge Management (IRF-FSM)
and National Action Plan (NAP) for IRF-FSM.

-4 | Learning
%3 | Outcome

At the end of this session participants will be able to:
e | earn about the 17 Sustainable Development Goals, and targets of SDG-6.

¢ Discuss about the system functions and service outcomes of Citywide Inclusive
Sanitation (CWIS).

e Know the component of Fecal Sludge Management (FSM).

e Know about the Institutional and Regulatory Framework for Fecal Sludge
Management (IRF-FSM) and National Action Plan (NAP).

| Tming

75 minutes

1.1. The Sustainable Development Goals (SDGs)

The Sustainable Development Goals (SDGs) or Global Goals are a collection of seventeen
interlinked objectives designed to serve as a shared blueprint for peace and prosperity for
people and the planet, now and into the future. In 2015, the United Nations General
Assembly (UNGA) created the SDGs as part of the Post-2015 Development Agenda. This
agenda sought to design a new global development framework, replacing the Millennium
Development Goals, which were completed that same year. These goals were formally
articulated and adopted in a UNGA resolution known as the 2030 Agenda, often informally
referred to as Agenda 2030.

Service and Business Models for Sustainable FSM In Municipalities
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Box 01: 17 SDGs
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1.1.1. Sustainable Development Goal 6 - Clean Water and Sanitation

N e = = = = = e e e e e e =

Sustainable Development Goal 6 (SDG 6 or Global Goal 6) is about “clean water and
sanitation for all”. It is one of the 17 Sustainable Development Goals established by the United
Nations General Assembly in 2015. According to the United Nations, the goal is to: “Ensure

availability and sustainable management of water and sanitation for all.

|n

outcome targets and 2 means of implementing targets to be achieved by 2030.

The six outcome targets:

Target 6.1: Safe and affordable drinking water
By 2030, achieve universal and equitable access to safe and affordable drinking
water for all.

Target 6.3: Improve water quality, wastewater treatment, and safe reuse

By 2030, improve water quality by reducing pollution, eliminating dumping and
minimizing release of hazardous chemicals and materials, halving the proportion

The goal has 6

Target 6.2: End open defecation and provide access to sanitation and hygiene
By 2030, achieve access to adequate and equitable sanitation and hygiene for all
and end open defecation, paying special attention to the needs of women and
girls and those in vulnerable situations.

of untreated wastewater and substantially increasing recycling and safe reuse

globally.
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Target 6.4: Increase water-use efficiency and ensure freshwater supplies

By 2030, substantially increase water-use efficiency across all sectors and ensure
sustainable withdrawals and supply of freshwater to address water scarcity and
substantially reduce the number of people suffering from water scarcity.

Target 6.5: Implement Integrated Water Resource Management (IWRM)

By 2030, implement integrated water resources management at all levels,
including through transboundary cooperation as appropriate.

Target 6.6: Protect and restore water-related ecosystems
By 2030, protect and restore water-related ecosystems, including mountains,
forests, wetlands, rivers, aquifers and lakes.

Two means of implementing these targets:

Target 6.A: Expand water and sanitation support to developing countries By
2030, expand international cooperation and capacity-building support to
developing countries in water- and sanitation-related activities and programmes,
including water harvesting, desalination, water efficiency, wastewater treatment,
recycling and reuse technologies.

Target 6.B: Support local engagement in water and sanitation management
support and strengthen the participation of local cormmunities in improving water
and sanitation management.

1.2. Citywide Inclusive Sanitation (CWIS)

Citywide Inclusive Sanitation (CWIS) is a public service approach to advance Equitable, Safe,
and Sustainable outcomes, by strengthening the design and implementation of core public
system functions of Responsibility, Accountability,and Resource Planning and Management
for sanitation services.

Seven principles of CWIS:

e Everyone benefits from safe services and public investment equitably, with a focus on
reaching the poorest.

e Gender and social equity are designed into planning, management, and monitoring.

e Human waste is safely managed along the sanitation chain, starting with containment.

e Authorities operate with a clear, inclusive mandate, performance targets, resources, and
accountability.

e Authorities deploy range of hardware, funding and business models to meet goals.

e Comprehensive long-term planning fosters innovation, pro-poor financing; informed by
analysis of needs, and resources.

e Political will and accountability incentivize improvements in capacity, leadership,
outcomes.
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1.2.1. Service Framework, System Functions and Service Outcomes of
CWIS

Box 02: CWIS Service Framework (Source: https://cwiscities.com/#cwis)

| CWISSERVICE ; ¢
. FRAMEWORK

CWIS FUNCTIONS

{0 @%
t National/State Level ¢ [ﬂy ﬂ ’—° E

City Level
RESOURCE

RESPONSIBILITY ACCOUNTABILITY PLANNING AND |

MANAGEMENT '

System functions of CWIS
There are 3 core system functions of CWIS. These are stated below:

Responsibility

National Level Service Authorities have a clear public mandate to ensure safe, equitable, and
sustainable sanitation for all. City Level Service Authorities are delivering safe, equitable, and
sustainable sanitation services as per their mandate.

Accountability

National Level Service Authorities performmance against their mandate is monitored and
managed with data, transparency and incentives. City Level Service Authorities regularly
collect and report data for perforrmance monitoring.

Resource planning and management

Resources- human, financial, natural, assets- are effectively managed at the national level to

support execution of mandate across time/space. Resources are effectively managed at the
city level to deliver safe, equitable and sustainable sanitation for all.

Service outcomes of CWIS

There are 3 core outcomes of CWIS. These are stated below:

Equity

Services reflect fairness in distribution and prioritization of service quality, prices and
deployment of public finance/subsidies.

Safety

Services safeguard customers, workers and communities from safety and health risks by
reaching everyone with safe sanitation.

Sustainability
Services are reliably and continually delivered based on effective management of human,
financial and natural resources.
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1.2.2. Features of Past, Present, and the New CWIS Approach

Features of past traditional approach

* Master planning/investment only for centralized systems
* Financed by central govt./loans

* Wealthy/affluent districts prioritized

e Limited coverage

e Sustainability challenges for O&M

¢ Resource recovery not considered

e No performance management

e On-site, small network not considered

Features of present approach
e Often standalone pilots, not mainstream
* NGO/ pilot financed
e Poor communities targeted but often missed
¢ Informal businesses, NGOs independent from service authorities
* Business models often unable to scale
e | imited professional capacity

CWIS approach

CWIS focuses on promoting public service delivery approaches to ensure everyone in an
urban area is served by safe, equitable, and financially viable sanitation service systems. This
means systems are designed to reach the poor and to ensure human waste is safely
managed along the whole sanitation service chain.

1.3. Introduction of Fecal Sludge Management (FSM)

Fecal sludge management (FSM) is the collection, transportation, treatment, and safe
disposal of fecal sludge from pit latrines, septic tanks or other onsite sanitation systems.
Fecal sludge is a mixture of human excreta, water and solid wastes (e.g., toilet paper or other
anal cleansing materials, menstrual hygiene materials) that are disposed of in pits, tanks or
vaults of onsite sanitation systems. Fecal sludge that is removed from septic tanks is called
septage.

FSM is necessary in densely populated areas where a proportion of the population is not
connected to a sewerage network, and the covering and rebuilding of pit latrines is not
possible. This is the case in most urban areas in developing countries, but such services are
also used in developed countries where sewerage systems are unavailable.

FSM services are usually provided by formal and informal private sector services providers,
local governments, water authorities and utilities. However, in many developing countries
FSM services are often unavailable, or even if they are available are often informal,
unregulated, unhygienic and unsafe. This can lead to surface water and groundwater
pollution, the spreading of pathogens into the environment and adverse public health
impacts. It can also result in unreliable services with relatively high costs to the households
which need them.

A sanitation system deals with human excreta from the time it is generated until it is reused
or disposed of safely. Fecal sludge management includes emptying, transportation,
treatment, and reuse or disposal of fecal sludge from an on-site sanitation technology (like a
pit latrine or septic tank).

Service and Business Models for Sustainable FSM In Municipalities
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1.4. FSM Service Chain
Core Components of FSM Service Chain are as follows:

Box 03: Sanitation Service Chain

EMPTYING AND
CAPTURE CONTAINMENT COLLECTION TRANSPORT TREATMENT DISPOSAL/ REUSE

Containment

Containment refers to the systems such as septic tanks, pits or other on-site sanitation
structures where the excreta discharged from a user interface is temporarily stored. The
primary purpose of a proper containment system is to safeguard both users and the
surrounding environment from potential contamination. Additionally, it significantly
reduces the risk of disease transmission. Serving as a critical function in preserving hygiene
and public health, containment is the first step of the effective management of fecal sludge.

Emptying and transport

On-site sanitation technologies will fill up sooner or later. There are two types of methods to
collect fecal sludge from on-site sanitation technologies and transport it for treatment or
safe disposal:

e Manual emptying (using a bucket or hand pump)
e Mechanized emptying (using a motorized pump or vacuum truck)

Once emptied, the fecal sludge must be safely transported to a treatment plant or disposal
location. Again, there are various manual and mechanized vehicles ranging from pushcarts
to pickup trucks to vacuum trucks. Emptying and transporting fecal sludge is an essential
service that is often neglected in sanitation projects. Ideally, on-site sanitation technologies
should be emptied in a safe and hygienic manner by well-equipped and protected workers
who transport the sludge to a treatment, reuse or disposal site. However, in reality, many
on-site technologies are either abandoned or emptied using unsafe and unhygienic
methods. Fecal sludge is simply dumped by the owner, in the street, or in nearby water
bodies.

Treatment

The type and level of treatment depends on the final goal for the fecal sludge (how it is to be
used or disposed of). There are four different treatment objectives for fecal sludge: (1)
pathogen inactivation, (2) stabilization, (3) dewatering, and (4) nutrient management. Each
treatment objective has associated environmental, health, and logistics impacts.

e Established: There is experience in designing and operating the technologies for fecal
sludge. For example, drying beds, settling-thickening, and co-composting.

e Transferring: Technologies are being adapted from wastewater treatment or another
sector. For example, mechanical dewatering, anaerobic digestion, incineration, and
thermal drying.

¢ Innovative: Technologies are being researched, developed and piloted. For example,
alkaline and ammonia treatment, vermicomposting, and black soldier flies for animal
protein.
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Reuse or disposal

The following are some options for using or disposing of fecal sludge in ways that are the
least harmful to people and the environment:

e Use treated fecal sludge as a soil amendment in: forestry, sod and turf growing, flower
growing, landscaping, parks, golf courses, mine reclamation, landfill cover, or erosion
control.

e Use fecal sludge as a source of protein for animal feed (for example, black soldier fly
larvae).

e Use fecal sludge as a source of energy (for example, biogas and solid fuel).

e Dispose of fecal sludge by burying in a pit or trench.

1.5. Institutional and Regulatory Framework for Fecal Sludge
Management (IRF-FSM) - Paurashava

Bangladesh Government published Institutional and Regulatory Framework (IRF) for Fecal
Sludge Management for Paurashava in 2017.

Objectives and scope of FSM framework

The primary objective of this FSM framework is to facilitate implementation of FSM services
in Paurashavas.

It identifies of ways and means of implementing FSM services in Paurashavas; and defines
specific roles and responsibilities of various institutions and stakeholders, particularly the
Paurashavas, for effective implementation of FSM.

The institutional roles and responsibilities specified in this framework are based primarily on

the provisions of the Local Government (Paurashava) Act 2009 (amended in 2010), which
guides and regulates the roles and responsibilities of all Paurashavas.

1.5.1. Distribution of Institutional Roles and Responsibilities
Overall responsibility of FSM

1. In accordance to the provisions of the Paurashava Act 2009, the "Paurashava" shall be
responsible for fecal sludge management (FSM) in areas within its jurisdiction, including

planning for and implementation of FSM services (including financial/business model
for service delivery).

2. The Paurashava shall take steps to include within its "master plan" the provisions of the
infrastructure (i.e, treatment facility) for implementation of FSM services.

3. The Paurashava shall from a Standing Committee on "health, water and sanitation" (if it
has not been formed already). This Standing Committee shall oversee the activities
related to planning and implementation of FSM services.

4. The Paurashava shall initiate inclusive FSM planning and implementation modality
among the government agencies, I/NGOs, community groups and the private sector.

Service and Business Models for Sustainable FSM In Municipalities
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Box 04: /nstitutional Setup for Fecal Sludge Management (FSM) in Paurashavas

(Source: IRF-FSM, 2017)
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1.5.2. Proper Design and Construction of Sanitation Facilities and
Disposal of Fecal Sludge

New construction and existing/completed buildings

While approving design of buildings, the Paurashava shall check the design of the sanitation
facilities (e.g., septic tank, pit latrine), as well as its location/layout. For pit latrines, where
conditions permit, the Paurashava shall promote use of twin off-set pit pour-flush toilets (or
other technologies) that provide a long-term solution to the fecal sludge management
problem.

While inspecting a building during or after completion of its construction/reconstruction the
Paurashava shall check that the sanitation facilities have been sited and constructed
according to the approved design. In case of non-compliance, the Paurashava shall instruct
the owner to re-construct the sanitation facilities following the approved design.

Disposal of fecal sludge

The Paurashava shall carry out inspection and make sure that domestic sewage/
wastewater, and discharge from house-drain are not connected to storm sewer/drain or
irrigation canal, and that "refuse" (which included fecal sludge) is not thrown/disposed or
stored on street or open place; these activities are treated as punishable offence according
to the provisions of Schedule 4 (Clauses 10, 11, 12, 13) of Paurashava Act 2009. The Paurashava
shall execute punishment for such offences according to Clauses 108, 109, 110 and 111 of the
Paurashava Act 2009.

Fecal sludge collection and transport

1. The Paurashava shall be responsible for proper execution of the entire FSM service
chain.

2. The Paurashava shall make sure that the collected fecal sludge is transported to the
designated site(s) for treatment and disposal, and that the collected fecal sludge is
never disposed in open space or water bodies or storm drains or sewers.

3. The Paurashava shall execute punishment for unauthorized disposal of collected fecal
sludge (e.g., in open space, water bodies, storm sewers/drains) according to Clauses
108,109, 110 and 111 of the Paurashava Act 2009.

4. The Paurashava shall introduce and promote mechanical pit emptying (desludging)
services for ensuring health and safety of emptiers and protection of the public health
and environment. The Paurashava shall make sure that the manual emptier
(traditional pit emptier/cleaner) communities are integrated into the modern FSM
services through proper training and support, without adversely affecting their
income.

5. The process of pit emptying involves significant hazard, and the Paurashava shall
follow/ enforce appropriate health and safety guidelines for emptying services.

6. The Paurashava may fix fees/charges for collection and transportation of fecal sludge
from sanitation facilities. If fecal sludge treatment facilities are operational in the
Paurashava and the collected fecal sludge is transported to such facilities for
treatment, the Paurashava may consider the entire service chain (i.e., from collection
to treatment) while fixing such fees/charges.

7. In order to ensure proper and timely emptying of onsite sanitation facilities, the
Paurashava shall gradually develop a database of all sanitation facilities within areas of
its jurisdiction, along with probable emptying frequency of these facilities.

Service and Business Models for Sustainable FSM In Municipalities
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Fecal Sludge Treatment, Disposal and End-use

1. Until treatment facility for fecal sludge is built, fecal sludge (e.g., those desludged from
onsite sanitation facilities) shall be disposed in a land/area designated by the
Paurashava by digging pits/trenches in the ground, and burying the pits/trenches with
soil after it is filled with sludge.

2. The Paurashava may collaborate with the Department of Public Health Engineering
(DPHE) and the Local Government Engineering Department (LGED) in development
and O&M of fecal sludge treatment facilities.

3. The Paurashava may engage the private sector/non-government organization for
treatment and disposal of fecal sludge, and use/marketing of end-products, as service
procurement.

4. The Paurashava shall seek assistance of the Department of Environment (DOE), and
the Institute of Epidemiology, Disease and Research (IEDCR) in fulfilling compliance
with the existing rules and regulations with regard to installation and operation of fecal
sludge treatment facilities.

5. The Paurashava shall seek assistance of the Department of Agriculture Extension
(DAE) under the Ministry of Agriculture with regard to simplifying the procedure for
securing license for using/ marketing of compost/organic fertilizer produced (if any) at
fecal sludge treatment facilities.

6. The Paurashava shall work with the Ministry of Agriculture to ensure safe use of
treatment end products (compost/organic fertilizer) in agriculture, landscaping and
other purposes.

1.5.3. Financial Aspects of FSM Service Chain

Cost of FSM Services

Fecal sludge management system involves different activities and therefore there is cost
involvement at each step of activities. Some FSM infrastructure, such as treatment plant and
vacutugs require considerable investment; therefore, support from the Government would
be required for these facilities. Other expenses, including emptying and transportation of
fecal sludge, and regular operation and maintenance should be supported from
fees/charges from service recipients. Paurashavas shall collaborate with the LGD for
establishment of major FSM infrastructure (e.g., treatment plant, vacutugs), and develop
appropriate "business models" for delivery of FSM services with contribution/fees/ charges
from service recipients in due course.

A Proposition of Fund Flow for FSM Services

Flow of funds from one step to another has to be considered carefully so that the FSM
services are sustained. Considering the existing situation of fecal sludge management in
Paurashava, and the level of awareness among different stakeholders of the importance of
FSM, a financial flow approach for the FSM service chain can be considered as suggested
below in the Figure:
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Figure 01: Flow of Fund (Source: IRF-FSM, 2017)
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In the above approach the fund flow starts from HH/Community/Institution (both public and
private), the collection points of fecal sludge. Payment by HH/Community/Institution is
divided into two channels to collection and transportation service provider as septic tank/pit
emptying fee, and to the Paurashava as sanitation tax/charge along with holding tax to cover
all other expenses including FS treatment.

The emptying fee will be determined based on volumetric pumping rate, and other
considerations as may be determined by the Paurashava; sanitation tax/charge can be
determined based on water use or more conveniently on flat rate proportionate to holding
tax. This two-channel payment mode will help support the low-income people in slums, as
in Most cases sanitation tax/charge will be subsidized or fully waived and will be covered by
government funds to Paurashava to cover FS treatment and other expenses.

An important feature of the above fund flow approach is the direction of the fund transfer to
the treatment facilities. Treatment facilities will pay the collection and transportation service
provider a discharge incentive to dump collected sludge at the FS treatment plant. The
financial incentive here is used to encourage socially desirable behavior ie., to encourage
sludge collection and discharge at the treatment plant and reduce illegal discharge. With
this approach the collection and transportation service provider would only have to recover
a portion of the total operating costs from the emptying fee and the remaining portion
would be made up by the discharge incentive from the treatment facility. As a result, the
collection service would be more affordable for poorer households, more sludge would be
collected, less sludge would be discharged to the environment and the community as a
whole would benefit.

Treatment facilities will receive funds from the Paurashava, part of the sanitation
taxes/charges collected, to cover treatment plant operation and management expenses. The
Paurashava will charge fee for permits/ licenses for collection and transportation. Treatment
facilities may also receive price of end products from private enterprises or NGOs engaged in
marketing and selling of the end product. However, substantial government support will be
needed to fill the budget gaps of the Paurashava, particularly to cover some of the major
capital expenditures.

1.6. National Action Plan for IRF-FSM

The National Action Plan (NAP) for implementation of the IRF-FSM specifies the roles and
responsibilities of stakeholders at different levels for specific actions with set milestones to
be achieved within a given period of time for the safe management of fecal sludge in the
country. The NAPs have been developed with the objective of rapid implementation of FSM
services throughout the country by 2030.

The NAP for Paurashavas has been developed with an objective of rapid implementation of
FSM in all Paurashavas, which covers the entire service chain and will be implemented by
2030. The Paurashavas are divided into four clusters, namely Cluster A, Cluster B, Cluster C
and Cluster D, based on following criteria:
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¢ Cluster A: Paurashavas with operational FSM services (10 Paurashava)

e Cluster B: Paurashavas that have been selected for GoB or other Development Bank

funded sanitation projects (115 paurashavas)

e Cluster C: Paurashavas having land for construction of FSTP in future (excluding

Paurashavas in cluster A and B) (26 Paurashavas)

e Cluster D: Rest of the Paurashavas requiring land procurement for construction of FSTP

in future excluding Paurashavas in cluster A and B) (184 Paurashava)
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3. Institutional and Regulatory Framework (IRF) for Fecal Sludge Management - Paurashava
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4. National Action Plan for Implementation of Institutional and regulatory framework for
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2. National and International FSM Service and
Business Models

@"Jg | Objectives

The objective of the session is to study different National and International FSM Service
Models and FSM Business Models.

A | Learning

<

“i Outcome

At the end of this session Participants will be able to:

e Gather knowledge about standards service models and existing service models for
FSM in Bangladesh.

e Know about standard FSM business models and existing business models of
Bangladesh.

* Know about the different FSM service and business models of India.

| Shning,

180 minutes

| Eg}(\tents

2.1. Concepts of FSM Service Model

For a successful FSM intervention, strong coordination among the implementing agencies
along the value chain is important. There are different ways to organize the value chain. It
depends on the local context, the willingness of the private sector or NGOs to invest in FSM,
the political influence of the involved stakeholders and the available expertise of the
Paurashava.

Table 01: Some Possible FSM Service Model Arrangements

.............................................................................................................

Option 1 Each step of the service chain is provided by a different stakeholder.

-

Option 2 | Collection and transportation services are operated by one stakeholder, :
and the treatment is carried out by a separate stakeholder. :

Option 3 | One type of stakeholder manages all the equipment for the collection
and transportation of fecal sludge, while another oversees the
infrastructures for the treatment of fecal sludge and resource recovery.

Option 4 | One entity maintains the collection, transportation and treatment, but
the disposal or end-use relies on another entity.

Option 5 | A single entity manages the whole service chain. :

pemmmmmmm-

.............................................................................................................
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2.1.1. FSM Service Model Arrangement - Option 1
Box 06: Each Step of the Service Chain is Provided by a Different Stakeholder

Enduse/
Disposal H

: Reé_ 3}’;’tion Collection Transport Treatment

..............................................................................................................

* This allows for organizational flexibility

e The fact that different stakeholders undertake the collection and transport activities
creates job opportunity

Cons:

e Enforcement, monitoring and coordination are challenging and may result in tension
at the many interfaces

e Transfer of fecal sludge is needed after collection to transport it to the FSTP, thus
involving more infrastructure and organization (e.g., to operate transfer stations)

2.1.2. FSM Service Model Arrangement - Option 2

Box 07: Collection and Transport Services Are Operated by One Stakeholder, and the
Treatment is Carried Out by a Separate Stakeholder

.............................................................................................................

: Reé‘ﬂrgﬁon Collection Transport Treatment Iglnsgtcj)zill :
Pros:
e This option is preferable when mechanical collection and transport services are already
available

e |t simplifies the financial flow and organization of the transport of fecal sludge to the
FSTPs

Cons:
e The quality and quantity of collected sludge cannot be controlled at the treatment as a
different entity maintains the treatment plant

e Mechanical trucks could face difficulties if roads are narrow or not suitable to access
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2.1.3. FSM Service Model Arrangement - Option 3

Box 08: One Type of Stakeholder Manages All the Equipment for the Collection and
Transport of Fecal Sludge, While Another Oversees the Infrastructures for the
Treatment of Fecal Sludge and Resource Recovery

Enduse/ :
Disposal :

. Rec_l:j_ Sk’g’tion Collection Transport Treatment

.

..............................................................................................................

Pros:
e Two types of stakeholders can develop specific skills for their activity

e Treatment technology can be chosen based on the resource recovery required

Cons:

¢ As transportation and discharge is maintained by a different entity, it is difficult to
optimize the process

2.1.4. FSM Service Model Arrangement - Option 4

Box 09: One Entity Maintains the Collection, Transportation and Treatment, but the
Disposal or End-use Relies on Another Entity

Enduse/ :
Disposal :

.

..............................................................................................................

Pros:
* This option has the advantage of facilitating the management of fecal sludge from the
onsite technologies’ user to the treatment plant and reducing the risk of unauthorized
discharging

Cons:
e The management of the collection and transport equipment together with the
treatment infrastructures involve highly developed managerial skills

e The financial flow between the end-use step and the rest of the service chain is not
optimized as the end-use has the potential to generate revenue
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2.1.5. FSM Service Model Arrangement - Option 5

Box 10: A Single Entity Manages the Whole Service Chain

.............................................................................................................

Enduse/ :
Disposal :

.
~

.............................................................................................................

Pros:
e Fasy coordination

e Optimization of each component of the service chain based on the needs of the other
components
Cons:
e Requires highly developed managerial skill

e Requires high financial resources

2.2. Existing FSM Service Models in Bangladesh
Basic FSM Service Models are operating in Bangladesh.

2.2.1. Public Sector-Led Model - Municipality Owned and Operated

Under this model, the LGI/Municipality takes the lead in providing fecal sludge
management services. This can involve the establishment of treatment plants, collection
services, and operation and maintenance of the entire system. The government may allocate
funds for the construction and ongoing operation of the facilities and employ trained
personnel to manage the operations.

At the commercial zone, Laxmipur, Teknaf, Mymensingh and Khulna City Corporation is
operating the FSM services by themselves. Khulna City Corporation divided its zone into four
different sectors. The commercial zone is fully operated by the KCC. For the other three
zones, 3 private service operators are engaged through a lease agreement under PPP with
KCC.

2.2.2. Private Sector/ Community-Led Service Level Agreement Model

In this model, marginalized group of communities take an active role in fecal sludge
management. It involves organizing local community groups or cooperatives that are
responsible for fecal sludge collection, transportation, and treatment under the service level
agreement with LGl's. This model promotes community ownership, social empowerment,
and engagement in decision-making processes.

Usually, Horijon Community is responsible for the waste management process. The
municipality leases the mechanical trucks to Horijon Community through a lease
agreement. Horijon Community Leader provides FSM and waste management services and
gives back the lease fee. Faridpur and Meherpur are following this model. This is a combined
approach. The Horijon community can also develop their livelihood status through this
model.
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2.2.3. Public-Private Partnership (PPP) Model

PPP models involve collaboration between the LGls and private sector entities. The
government/LGls provides the policy and regulatory framework, while private companies or
entrepreneurs are responsible for implementing and operating the full fecal sludge
management services. This model can bring together the strengths of both sectors,
including public oversight and private sector efficiency.

A third-party organization is responsible for all the waste management services. A
third-party organization may purchase mechanical trucks by taking a loan and operate the
whole service. At year-end, the service provider will pay a certain fee to the municipality.

For this model, the municipality does not need any additional manpower for waste
management. All things are operated by a third party through PPP. Kushtia, Jhenaidah, and
Jessore, Gazipur, Benapole municipalities are operating through this model.

2.2.4. Hybrid Model - LGl Owned and Operated by Private Sectors

A hybrid model combines elements of the public and private sectors, as well as community
participation. It may involve a mix of public and private service providers working together to
deliver fecal sludge management services. For example, the government might establish
and operate the treatment plants, while private companies/NGOs/sanitation enterprises
handle the collection and transportation of fecal sludge.

Sakhipur, Saidpur, Rangpur and Chattogram municipalities are under this Hybrid model
where the private enterprises are operating their FSM business under different lease
agreement with LGls and municipalities are the top level monitoring/overseeing the service
delivery mechanism by the service providers in the cities.

Table 02: Business Model Typology in Different Cities of Bangladesh

Models Participating Municipalities
Model-A: Public Sector-led Model: LGl Lakshmipur, Mymensingh,
: Owned and Operated Teknaf. :
Model-B: Public-Private Partnership (PPP) Faridpur, Jamalpur,
; Model Meherpur. :
Model-C: Private sector/ Commmunity led Benapole, Gazipur, Jassore,
: Service Level Agreement Model Jhenaidah, Khulna, Kushtia. :
Model-D: Hybrid Model: LGl Owned and Chattogram, Rangpur, Saidpur,
: Operated by Private Sectors (Commercial) Sakhipur. :

..............................................................................................................
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2.2.5. Synopsis of Existing FSM Service Models in Bangladesh

Table 03: Existing FSM Service Model Arrangements in Few Cities (as of April 2023)

Location Collection Transport Treatment Resource
Recovery

Done by 3rd
party. Partially
Khulna City | 3rd Party Entity and KCC repairing and

Corporation | -Both maintaining
cost provided
by KCC
Private Company through | Private Company SDC-
Faridpur Co-operative Society Society Development
Kuthibari and Bandhob Committee (Vermi compost,
Palli Co-Composting)
Meherpur Co-operative Society Municipality Absent

Jhenaidah 3rd Party Under PPP

Kushtia 3rd Party Under PPP

Lakshmipur | Municipality Absent

Benapole Municipality Absent

Sakhipur Municipality (with support from I/NGOs), Co-compost

.............................................................................................................

2.3. Stakeholders Involved in Financial Transfers

1. Household-level toilet users are those people who are responsible for removing FS
from property that they own or rent. These people have some type of onsite sanitation
technology that requires periodic FS removal.

2. Government authorities may allocate budgets to utilities and outsource work to
private enterprises, but may also plan and manage their own FS programs internally.

3. Private enterprises are organizations that operate on a for-profit basis by providing
goods or services in exchange for payment.
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4. Non-Governmental organizations (NGOs) are enterprises that operate on a
not-for-profit basis and which are not funded or supported directly by government,
although they are often sub-contracted by government for specific tasks.

5. End-use industries are those stakeholders that make use of the inherent nutrients
and energy potential of treated FS.

2.4. Ways of Financial Transfers

1. Budget support is the name given to cash transfers between stakeholders to partly or
fully cover one stakeholder's operating budget. Typically, a government authority
would provide budget support for a public utility, but foreign governments or
agencies (e.g. USAID, Asian Development Bank) also provide budget support
to different ministries and/or sectors. The duration of the budget support is
usually long-term and non-conditional.

2. Capital investment costs are those that are paid once, at the beginning of the project
to cover all materials, labor and associated expenses needed to build the facilities and
associated infrastructure. Examples of capital investments could include the purchase
of land for the construction of FS drying beds, the design and build of a treatment
plant, the purchase of a vacuum truck for collection and transport, or the installation of
a septic tank at the household level.

3. Discharge/Tipping Fee is a fee charged in exchange for permission to discharge FS at
some type of facility. The fee is paid with the intention of transferring responsibility to a
stakeholder who has the legal and technical ability to safely process of the FS.

4. Discharge incentive is the opposite of a discharge fee. It is a payment used to reward
the collection and treatment business for discharge the sludge in a designated
location. Making payments, rather than collecting fees, means that the FSTP would
require other means of meeting their costs, likely in the form of a sanitation tax.

5. Discharge license is a financial instrument used to control the number and quality of
C&T enterprises that are allowed to discharge FS at the FSTP.

6. Emptying fee is the fee that is charged at the household level for removing FS from
the onsite sanitation technology where it is collected and stored. The emptying fee can
be paid once the service is provided, but this type of payment model does not
encourage the household to arrange for the emptying until it is absolutely necessary
or long overdue.

7. Penalties are tools used by the government, or other legal authorities to control and
discourage undesirable behavior. Penalties can be used to prevent the illegal
discharge of sludge.

8. Operation and maintenance (O&M) costs are expenses that must be paid regularly
and continually until the service life of the infrastructure/equipment has been reached.
Equipment like pumps, trucks, hoses, etc., will wear down with use and the frequency
of replacement will depend on the operating conditions and how often the parts are
maintained.

9. Sanitation tax is a fee collected either once, or at regular intervals, and which is paid in
exchange for environmental services such as a water connection, a sewer
connection/removal of FS, or any combination of these services. The benefit of a
sanitation tax for the government agency is that it provides a steady source of income
allowing treatment and upgrade activities to be more easily planned.

Service and Business Models for Sustainable FSM In Municipalities
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2.5. Financial Flow Models

There is no single FSM model that has proven to be effective in all situations; indeed, service
delivery models are constantly modified and restructured depending on the economic,
legal, and environmental conditions. Furthermore, the responsibilities within the system are
constantly changing and as such, the financial transfers between stakeholders can take
several forms.

Figure 02: Model 1 - Discrete Collection and Treatment Model

..............................................................................................................

: Fecal Household Use/

E Sludge Sanitation === Emptying w===p Transport m) Treatment we) Application :

Flow Technology PP

Financial H hold Private Enterprise Public Utili Enduse
Flow ousehold  sp p —) W 4===  |ndustry

Emptying Discharge Purchase :
Fee Fee Price !

..............................................................................................................

Above figure illustrates a simple model of financial transfers. In this example, each of the
stakeholders is responsible for a single technology in the FSM chain, and consequently,
money is exchanged each time responsibility is handed over (emptying and transport are
identified here as a single technology). The household-level toilet user pays a private
enterprise (PE) an emptying fee to remove the sludge and the PE is responsible for the
emptying and transportation of the sludge. The PE is then charged a discharge fee by the
public utility for accepting, and treating the sludge. The utility is also paid a purchase price
by an end-use industry in exchange for treated FS or sludge-grown products.

This type of model has two potential negative consequences; either, private enterprises are
forced to pass the high discharge fee costs on to their customers, and thus exclude the

poorest; or, the PE avoids paying the high discharge fee by illegally discharge, free of charge,
on land that is not designated for FS discharge or treatment.

Figure 03: Model 2 - Integrated Collection, Transport and Treatment Model

.............................................................................................................

Fecal Household
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. Fee Price :
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A single private enterprise or non-governmental organization (NGO) is responsible for the
emptying, transport and treatment, thus eliminating the need for a discharge fee between
the stakeholder responsible for Collection and Transport (C&T) and the stakeholder
responsible for treatment. The private enterprise is responsible for collecting fees directly
from the household-level toilet users. The emptying fees required to cover the cost of
transport and treatment can be too high for many households and more cost recovery
strategies will be needed to ensure the financial sustainability of the system.
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Figure 04: Model 3 - Parallel Tax and Discharge Fee Model
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In the model a sanitation tax is paid directly to the government authority by the toilet user,
either through water, sewer, or property taxes. The utility is given budget support from the
government authority that collects the sanitation tax. The utility therefore does not need to
rely entirely on the discharge fee, and could lower it (in comparison to Model 1) thus reducing
the total costs of the private enterprise. This system is prone to corruption and
under-servicing if the government authority is not competent or transparent in how it
allocates it money. Furthermore, the financial balance is very much dependent on the
consistent collection of the sanitation tax.

Figure 05: Model 4 - Licensing and Sanitation Tax Mode/

Fecal Household Use/
Sludge Sanitation === Emptying w===p Transport m) Treatment ) Application

Flow Technology PP
Financial Household s Private Enterprise Public Utili Enduse
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In the licensing and sanitation tax model the private entrepreneur who is responsible for C&T
is not penalized with a discharge fee for each discharge at the FSTP, but instead is granted
unlimited (or semi-limited) access to dump through a discharge license, thus reducing
illegal discharge. Having to pay a discharge license, no matter how nominal, ensures that the
government has more administrative control over the industry.
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Figure 06: Model 5 - Incentivized Discharge Model
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In this model, the FSTP operator pays the stakeholder responsible for C&T a discharge
incentive to dump sludge at the FSTP. The discharge license and sanitation tax flows in the
above figure are left as dashed lines to indicate that they may or may not exist in this model,
depending on the context. In the case of discharge incentives, the payment is used to
encourage sludge collection and reduce illegal discharge.

This model is built on the theory that C&T stakeholders cannot afford the discharge fees
charged by FSTP operators and so dump indiscriminately, causing damage to public and
environmental health. Working under this scheme, the C&T operator would only have to
recover a portion of the total operating costs from the emptying fee (the other portion
would be made up by the discharge incentive). As a result, the collection service would be
more affordable for poorer households, more sludge would be collected, less sludge would
be discharged to the environment and the community as a whole would benefit.

2.6. Revenue Generation Models based on Existing FSM
Operation in Bangladesh

For existing FSM financial models in Bangladesh, most of the revenue generation comes
from the septic tank cleaning fee. Sanitation taxes also applied to some extent. Usually,
sanitation tax varies from 7 to 12% of the yearly holding tax. Kushtia, Jhenaidah, and Faridpur
are practicing this way. Almost every FSM treatment plant sells bi-products. In summary, the
existing revenue generation chart can be found below:

Table 04: The Existing Revenue Generation Chart (as of April 2023)

.............................................................................................................

Location Revenue Generation

Meherpur
and Emptying Fee .

Laksmipur

. Khulna

: and Emptying Fee

: Sakhipur

mmmmmmmmmmm e, —————

Kushtia,
: Jhenaidah, .
: and Emptying Fee

Faridpur

Sanitation
Tax

..............................................................................................................

Service and Business Models for Sustainable FSM In Municipalities




National and International FSM Service and Business Models 33

GCraphical representation of FSM service Chain and Financial Flow Diagram for several
municipalities is given below:

Figure 07: FSM Service Chain and Financial Flow Diagram for Kushtia
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2.7. FSM Service and Business Models in India

2.7.1. Government Managed FSM Service
Bhubaneswar Government Managed FSM Service, Odisha

The municipalities have a mandate from the Government of Odisha to contract desludging
operations to private entities, but due to lack of participation in the bids, many municipalities
are operating the vehicles.

An On-site Sanitation Systems user requiring desludging submits a request at the municipal
office and pays for the desludging fee in advance. Based on this request, the municipality
provides the desludging service, and the FS is transported to a Septage Treatment Plant
(SeTP) or designated disposal point.

In municipalities where desludging operations are contracted to a private entity, the
municipality and service provider sign a service contract. The private entity must provide
service for 28 days per month and carry out a minimum number of daily trips (six trips per
vehicle) or number of applications received whichever is lower. The private entity is required
to maintain the truck.

The municipality fixes desludging rates, coordinates with the private operator regarding
desludging scheduling, and monitors the operations. On-site Sanitation Systems users must
go to the municipal office to submit desludging requests. Some municipalities have also
started accepting requests via telephone. Desludging services are provided during working
hours; hence, it typically takes 2 to 3 days to provide the service once the request is
submitted.

In most cases, the municipality collects desludging fees, transfers the fees to an escrow
account, and makes monthly payments to the private operator based on the number of trips
completed. Alternately, the private operator directly collects desludging fees from the
customers.

The Odisha Water Supply and Sewerage Board designed the SelTP and supervised the
plant's construction. The SeTP was co-located at a proposed STP site in Bhubaneswar. The
Bhubaneswar Municipal Corporation owns four desludging vehicles and transports FS to the
SeTP.

The Odisha Water Supply and Sewerage Board allocates funds from its budget to cover the
O&M cost. The SeTP generates revenue from surplus power produced by the onsite solar
photovoltaic system.

Table 05: Key Features of Bhubaneswar Fecal Sludge Treatment Plant (as of April 2019)

.............................................................................................................
g .
i [y

Installed capacity |75 m3/day

Allocated land area |2.5 acres

Labor requirements |8 persons (FTE-Full Time Equivalent) :

i | Inputs Raw septage | 35-45 m3/day, up to 75 m3/day :

from surplus power generated by solar photovoltaic system

i | Outputs Dried sludge and treated water (not valorized) :
Capital Cost Gol-Government of India Program
: Operating Cost OWSSB-Odisha Water Supply and Sewerage Board and revenue |

.............................................................................................................
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Figure 10: Financial Overview of FSM in Bhubaneswar (Adoted from IWMI and WASH Institute,

India, 2020)
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Risk » Unable to provide desludging services in a timely manner, especially if
the end beneficiary has to make the payment first

» In small towns with low demand for desludging, asset utilization can be
low

Benefits | » Preventing manual E&T where private sector desludging is absent

» The government can ensure equity in terms of service provision and
fees charged, especially to poor households

[
E S S

.............................................................................................................

2.7.2. Privately-Owned and Operated FSM Service

Emptying and Treatment Licensing: Warangal Desludging Licensing,
Telangana

This is a market-driven business model. On-site Sanitation Systems users engage the
services of the private entity, which markets its services through word of mouth, local
plumbers funneling orders for a commission, and bills/stickers on electric poles with
telephone numbers. FS collected from On-site Sanitation Systems is transported to a
disposal point — a municipality-designated point, vacant or agricultural land, or the nearest
canal or waterbody.

The private entity charges desludging fees to the customer, which are based on market
pricing and the containment system (type, number of trips required to empty it, length of
pipe required to desludge it and distance from the disposal point). Typically, the
municipality’'s monitoring function is weak or entirely lacking.

The private desludging operators, who largely operate without any regulations and on an

informal basis, are formalized through provision of licenses by the municipality or parastatal
agency to operate their businesses.
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The municipality/parastatal agency prescribes criteria such as a valid driving license, vehicle
fitness certification, GPS installation, use of PPE, and so forth for the private desludging
operator to be eligible to receive the license. The private operator is required to pay a
stipulated amount as license fees to obtain the permit. Typically, the license requires periodic
renewal. The operator may be required to obtain the license to operate the business and/or
to drive the desludging vehicle. The operator is required to display the E&T license number
on the vehicle.

The municipality/parastatal agency can regulate desludging tariffs, especially for poor
families, and advise OSS users to only avail of desludging services from licensed operators.

As a key step to operationalize the regulations, the Creater Warangal Municipal Corporation
(GWMCQ) initiated licensing of private operators, with annual renewal required. To obtain the
license, private operators must ensure the following:

e \Vehicles meet the approved standards
e Workers are equipped with uniforms and required PPE and tools

e GPS devices are installed on their vehicles

CWMC maintains a list of licensed operators on its website to provide customers ease of
access to information and has a toll-free number for sanitation queries from citizens. Any
desludging request submitted to the GWMC is passed on to licensed operators.

Table 06: Key Features of Warangal Fecal Sludge Treatment Plant (as of March 2019)

.............................................................................................................

Installed capacity |15 m3/day

Allocated land area |1acre; FSTP land area: 0.6 acres

. | Labor requirements |4-10 persons (FTE) - two 12-hour shifts of 1-3 security| :
: guards/gardeners, 1-3 operators, 1-3 assistant operators, and 1 :
: supervisor :

Inputs Raw septage |Raw FS —9-15 m3/day .

Outputs 1.8 to 2.5 kg biochar per 0.1 m* septage treated

R R RS S S SRR ——

Risk » In the absence of effective monitoring, the health and safety of workers | :

and disposal of FS at designated sites may not be ensured
» Licensing norms and fee can become barriers to entry for small or new :
. entrepreneurs if not designed judiciously

Benefits | » Provides a legal umbrella for desludging operators and hence prevents |
harassment from police and society :
; » Ensures equipment and service standards

: » The municipality can regulate pricing to ensure services reach every
: household

.............................................................................................................
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Desludging Association: Kochi Associations of Desludging Operators, Kerala

A well-known practice of individuals or enterprises engaged in a common profession is to
come together to promote and/or safeguard their activities/business interests. This is
typically done through the formation of either unions or associations.

Similarly, private desludging operators can come together to form desludging or emptying
associations for the following purposes:

e Advocacy with government agencies to improve the business environment
e Demarcation of geographical boundaries for business operations

e Agreement on a set of informal rules for plying vacuum truck operations, including
setting tariffs

e The associations were initially formed to shield members from police harassment and
facilitate advocacy with the government to recognize their business.

The two oldest associations, All Kerala Cleaning Contractors’ Welfare Association and All
Kerala Sewage and Septic Cleaning Vehicle Owners' Association, are issued six disposal
passes each from the Kochi Municipal Corporation (KMC) daily to dispose of FS at the FSTP.

It is the responsibility of the associations to issue the passes to 12 members with active
service requests for the day. The selected private operators pay the disposal pass fees to the
municipality at the FSTP. Since the FSTP only accepts FS from 12 trucks, the remaining FS
collected by the operators is disposed of in the open.

Box 13: Risk-Benefit of FSM Financial Model of Kochi

.............................................................................................................

b Risk » Can lead to price gouging for end-users if left unregulated
: » New entrants can find it challenging to enter a market dominated by a
. closed association

i | Benefits | » Enables collective bargaining for an improved business environment,
: and the municipality can hold one entity accountable .

[ R S SR ———

2.7.3. Public-Private Partnership FSTP and Service Chain
Leh Public-Private Partnership in FSM, Jammu and Kashmir

Bremen Overseas Research and Development Association identified Leh municipality in
Jammu and Kashmir as a city in need of an FSM solution. Leh is a high-altitude, cold desert
municipality with a high dependence on groundwater.

A private operator is responsible for managing FSTP operations, along with provision of
scheduled and demand-based desludging services.

The Municipal Committee Leh (MCL) provided one existing desludging vehicle. The private
operator prepares the schedule for desludging, which is shared with the MCL, who notifies
customers of the desludging dates. Scheduled desludging is undertaken twice a week. The
remaining days in the week are reserved for on-demand desludging.

The MCL collects desludging fees from the hotels and home stays at the time of renewal of
the yearly license to operate. Once the desludging service has been provided, the private
operator is paid 90% of the revenue upon submission of documentary evidence of service
provision. The municipality monitors desludging and FSTP operations.
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Even though operations are only carried out for eight months in a year, there are eight
full-time operational staff from the private operator who are paid for the entire year,
including one driver and two operators for each desludging vehicle and two FSTP workers.
The private operator finances the operating cost with 90% of the desludging fees collected
by the MCL. The MCL is promoting scheduled desludging to prevent groundwater pollution
from OSS.

Table 07: Key Features of Leh Fecal Sludge Treatment Plant (as of March 2019)

..............................................................................................................

i |Installed capacity |12 m3/day

+ | Allocated land area |0.18 acres

Labor requirements |8 persons (FTE)

Inputs Raw septage | Raw FS —12 m3/day

Outputs Treated water + dried sludge

..............................................................................................................

¢ | Risk » PPP projects for FSTP construction and O&M are typically small in size in :
: comparison with other infrastructure projects and hence may not :
: attract suitable private entities
Benefits | » The municipality can leverage technical expertise and finance for the :
: investment and operations

.............................................................................................................
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Figure 12: Financial Overview of FSM in Leh (Adoted from IWMI and WASH Institute,
India, 2020)
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2,000,000 ) )
Office Rent + Supplies: 214,200
1,000,000 Annual Revenue (90% of desludging
fees - 780 trips/year @ 4,165 BDT):
o
Capital Cost  Annual Expense Annual Revenue 2,923,830
Box 15: Risk-Benefit of FSM Financial Model of Leh
i | Risk » Unable to provide desludging services in a timely manner, especially if

: the end beneficiary has to make the payment first

' » In small towns with low demand for desludging, asset utilization can be
. low

i | Benefits | » Preventing manual E&T where private sector desludging is absent

: » The government can ensure equity in terms of service provision and
: fees charged, especially to poor households

.............................................................................................................

2.7.4. Scheduled Desludging and Sanitation Tax
Wai Scheduled Desludging and Sanitation Tax, Maharashtra

A tender was issued by the Wai Municipal Council (WMC), and a 36-month
performance-based contract was given to a private desludging operator. They were required
to cover the capital cost of the desludging trucks and desludge a fixed number of septic
tanks over the contract period.

The WMC is responsible for collection of sanitation tax from OSS users as part of the property
tax. The payment to the private operator is made on a monthly basis based on the number
of septic tanks desludged. A tripartite agreement was made amongst the WMC, the private
operator and the Bank of Maharashtra for an escrow account, which would maintain three
times the monthly contractual fees and thus provide security and safeguards against delays
in payments to the private operator.

To implement scheduled desludging, the city was divided into three zones, with one zone
targeted to be covered every year.

The private operator also provides on-demand desludging services on an emergency basis,
which is first approved by the WMC sanitary inspector post-inspection. OSS users must pay
separately for this service. The private operator transports the FS to the FSTP. WMC staff
undertake random checks to verify that desludging services are provided.
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Box 16: Risk-Benefit of FSM Financial Model of Wai

.............................................................................................................

Risk » Lack of collection of sanitation tax from end-users poses risk to
operational viability

Benefits | » Reduces the cost of the desludging service due to improved logistics in
comparison to demand-based desludging, resulting in benefits to
end-users and private operators

. » Ensures proper maintenance of septic tanks and hence reduces public
health and environmental risks

» Assured FS disposal at designated sites due to performance-based
payment

: » Sizing of FSTP and its operational efficiency can be better planned in
: comparison to demand based desludging :

..............................................................................................................

2.7.5. Cluster FSTP

Sambhar-Phulera Cluster FSTP, Rajasthan

Rajasthan Urban Infrastructure Development Project (RUIDP) and Phulera municipality
tendered FSTP construction and five years' O&M to a private operator. RUIDP provided funds
for the capital cost and O&M for the first 2 years of operations, after which it is the
responsibility of Phulera municipality.

To cover this cost, Phulera municipality plans to collect sanitation tax, either through a
sanitation surcharge on water bills collected by the Public Health Engineering Department
(PHED) or sanitation tax on Solid Waste Management (SWM) fees collected by Phulera
municipality. Phulera municipality plans to cover the annual O&M cost of E&T and FSTP
through collection of sanitation tax from every property. FSM plant is in Phulera Municipality.

Sambhar municipality is not required to collect additional taxes and does not have to pay
towards FSTP O&M. Both municipalities have municipal desludging vehicles and must
ensure that FS is transported to the FSTP.

Phulera has private desludging operators who will register with the municipality and will be
required to dispose of FS at the FSTP. Both towns have plans to implement scheduled
desludging to ensure a regular supply of FS to the FSTP.

Treated effluent from the FSTP will be used for gardening and irrigation, and there are plans
to mix dried sludge with organic waste to make co-compost, which would then be given to
farmers.

Figure 13: Value Chain of the Cluster FSTP Business Model (Source: IWMI and WASH Institute,
India, 2020)
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Table 08: Key Features of Sambhar-Phulera Fecal Sludge Treatment Plant (as of March
2019)

.........................................................................................................

Installed capacity 20 m3/day

Allocated land area |1.31 acres

Labor requirements |4 persons (FTE) — 1 operator and 3 additional workers

Capital Cost ADB Grant

eemEEEEEEEEsEEE s
.

Operating Cost User fees and/or Municipality

Karunguzhi-Maduranthagam Cluster FSTP, Tamil Nadu

The model entails treatment of FS from two or more municipalities in a single FSTP. The
cluster FSTP should be strategically located within a 10 to 15 km radius of each municipality
so that E&T operators dispose of FS at the FSTP. In a cluster FSTP model, one of the
municipalities provides land for the FSTP and finances FSTP operations. The lead
municipality signs a memorandum of understanding (MoU) with one or more nearby
municipalities.

The Karunguzhi Town Panchayat (KTP) handles FSTP operations and ensures that the
private desludging operator in Karunguzhi disposes of FS in the FSTP. The KTP provides a
license to a private desludging operator.

The KTP receives customer requests for desludging and passes on the requests to the
operator. The customer can also directly contact the desludging operator. The KTP collects
fees from the households and pays the desludging operator on a monthly basis based on
the number of trips made to the FSTP to dispose of FS, which the FSTP operator tracks.

The KTP charges disposal fees to the operator, which are deducted by the KTP from collected
desludging fees based on the number of trips.

Under the cluster operations, Maduranthagam municipality is responsible for issuing
licenses and ensuring private desludging operators dispose of FS at the Karunguzhi FSTP.

Table 09: Key Features of Karunguzhi-maduranthagam Fecal Sludge Treatment Plant (as
of April 2019)

Installed capacity |23 m3/day

[

Allocated land area |2 acres :

Labor requirements |4 persons (FTE) - 2 plant operators, 1 supervisor, and 1 gardener :

Inputs Raw FS: 11-13 m3/day; organic waste: 100 kg/day co-composted
with dried sludge

Outputs 300 kg co-compost (first batch, monthly production)

..............................................................................................................
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Figure 14: Financial Overview of FSM in Karunguzhi (Adoted from IWMI and WASH Institute,
Indlia, 2020)

Cost in BDT (1 INR =119 BDT Oct 2019)
§ Capital Cost: BDT 58,667,000 §
P | 7000000 Monthly Expense: BDT 63,070 :
60,000,000 ) .
| soooooeo 58,667,000 FSTP Labor and O&M: BDT 59,500 E
; 40,000,000 Utilities: BDT 3,570
; 30,000,000 Monthly Revenue: BDT 66,640 ;
; 20,000,000 FSTP O&M fee from GoTN: 63,700 :
10,000,000 63,070 66,640 Disposal fees from  private
: © desludging :
Capital Cost Monthly Monthly . :
i Expense Revenue operator: BDT 7140 :

Box 17: Risk-Benefit of FSM Financial Model of Karunguzhi-Maduranthagam (Source: WM
and WASH Institute, India, 2020)

Risk » The institutional mechanism for ownership of shared assets amongst
multiple municipalities is unclear; therefore, responsibility of sustaining
FSTP operations largely falls on one municipality

Benefits | » Clustering enables achievement of economies of scale, hence, lowering
costs

A | References and
= | Further Reading

1. Business Models for Fecal Sludge Management in India, International Water Management
Institute.
https:/Mmww.iwmi.cgiar.org/Publications/wle/rrrfresource_recovery_and_reuse-series_18-special_issue.pdf

2. System approach for Implementation and Operation of FSM, IWA
https:.//Aww.susana.org/en/knowledge-hub/resources-and-publications/library/details/3591#
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3. User’s Experience Sharing about Existing FSM
Service Models and IMIS

The objective of the session is to share experience on FSM Service Chain, Tariff Structures
and Payment Modality of Different Municipalities.

Ve | Learning
<

“ﬁ Outcome
At the end of this session participants will be able to:

e Know about the user experience about FSM service model of different municipalities.

e Provide municipality perspective about different component of probable FSM service
models by individual quiz/survey session.

e Know about the user perception about the payment modality of different
municipality.

| Frrana

60 minutes

| Eg)r,\tents

A survey was done in 2017 for Khulna City Corporation, Kushtia Municipality, and Jhenaidah
Municipality. Some good results were achieved, and the users' experiences were reflected in
the survey. Before designing an FSM service or business model, the user's experience can be
helpful.

3.1. Emptying Behavior of Households

It was seen that there is a general tendency of not cleaning/emptying pits or septic tanks
proactively, rather households (HHs) usually wait till the last moment, or only conduct
emptying activities when faced with an overflow.

3.2. Preferred Time of Emptying

Most of the HHs prefered night-time for the ‘dirty work' to avoid being castigated by the
neighbors. Majority of the manual emptying customers prefered to do it at night, because
they felt that there is no other option and they did not want to irritate the neighbors.

For Kushtia Municipality, above 50% of users of vacutug preferred emptying at daytime since
vacutug service could contain the bad smell and kept the sludge out of sight while cleaning.
Surprisingly most of the non-users of vacutug preferred daytime as well. This is because
during the day the owners can supervise the cleaning process properly.

So, it is required to know about the perception of probable users about fixing the timing.
Some might prefer day time some might prefer night. Sometime large sized vacutug
operation is crucial during day time.

Service and Business Models for Sustainable FSM In Municipalities
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3.3. Application Process
Municipality

For vacutug service, interested users needed to apply in municipality office for availing the
service. After filling up a form, they had the option to submit their application with the
required amount of down payment in cash/pay order. Sometimes the application process
was inconvenient since some had to take a day off from work just to apply and had to waste
half of a productive working day to just drop an application.

CDC-Community Development Committee

CDC-Community Development Committee in Khulna operated vacutug service for a long
time. During their service, users were satisfied about the application process. Users did not
show any noticeable inconvenience. Community Development Committee (CDC) actually
provided the service much faster and conveniently. Customers could easily avail the service
by calling the local CDC cluster leader near to their residing area.

Manual Emptier

Customers who availed manual service for emptying also expressed satisfaction about the
process of reaching these manual emptiers. HHs usually contacted the manual emptiers
through several methods, such as direct phone call to the emptier, physically going to the
emptiers’ ghetto, or to their coommon gathering place.

So, it is required to make the application process as easy as possible.

3.4. Time-lag between Service Application and Receipt

For municipality, usually users were getting the service within 24-48 hours. Sometimes it
took upto 3-4 days if the vacutug machines needed repair or if there was a queue of
requests.

During CDC-run vacutug scheme at Khulna, they could provide the service withing 8-24
hours. Bureaucracy could be avoided while taking the service through CDC.

For manual emptying usually it required 8-24 hours to provide the service. Service providing
time can play a big role for successful FSM operation.

3.5. Reliance on the Service Provision

Vacutugs, though efficient and clean, had one major flaw. The suction pipes failed to pull out
the hardened sludge. HHs often had to employ a mix method of emptying, i. e, sucking up
the liquid sludge and then calling up manual emptiers to get into the pit and clear up the
hardened sludge. This is not only cumbersome but also costly as both mechanical and
manual services are required in the end. The total cost in this case however depended on
situation, including bargaining with manual emptiers. This problem usually arised when
HHs did not clean up sludge regularly, giving the sludge ample time to harden and solidify.

Users would prefer manual emptying in emergency situation as it is a tested service.
Majority of the non-user respondents would choose manual in an emergency because
according to them, mechanical emptying service takes considerably more time.

3.6. Scope of Integration from Manual Emptier

Based on the survey, manual emptier showed strong willingness to move into mechanical
system. They were also enthusiastic about becoming entrepreneurs themselves if given
ample startup support such as soft loans and training to handle the vacutug machine. They
were also positive about wearing protective gears if they got the chance to operate the
vacutug. They would much prefer to be integrated with such services that ensure their
health and wellbeing and also provide them with a steady source of income.

According to the manual emptiers, shifting to mechanical emptying service would increase
their social status since they could claim that they do not touch sludge directly.
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3.7. Perception of Payment Method and Modality

Both users and non-users overwhelmingly preferred one-shot payments and in cash. They
found paying in cash is the most convenient as many disliked going to the bank as it was a
hassle and consumed time from their working day. For a small amount, it would not be a
good use of time if they had to visit a bank and issue a pay order.

Furthermore, users also opined that they do not prefer payment in installments as it is a
small amount. Many found paying regular installment every month as an unwanted burden
on their income.

3.8. Problems in Service Delivery

e Muslim employees do not want to work as drivers or emptiers for the fear of being
ostracized in the society.

e | ack of experienced and trained drivers to operate all their vehicle fleet.

e Trucks do not have access to some areas firstly due to congested roads and secondly
due to the location of some pits/tanks, which are quite far from the roads.

¢ VVacutug can only suck out the liquid and semi-liquid sludge. In case of hardened
sludge at the bottom, it is impossible to clear it with the vacutug.

e There is no dedicated wing for FSM in municipality organogram.

e Unavailability of protective gears. Operational staff and emptiers attached with the
vehicles expose themselves to health risks.

e Lack of knowledge about the functional use of the vacutug machine.

3.9. Recommendations for Service Quality Improvement
e Reduction of time-lag in service delivery and bring it down to 24 hours.

e Accept cash payment along with bank draft to ease the application process.

e Establish system of online payment and payment through mobile banking to make the
payment process easier. One shot payment preferred.

e Include FSM tax with regular tax that households pay.

e Establishment of dedicated wing for FSM in the organogram of municipality.
e Establish one-stop call center to process customer calls promptly.

e Provide training and proper gear for the operational staff involved with FSM.
* Increasing smaller trucks.

e One of the main reasons for the failure of FSM systems is the vague delegation of
responsibilities. Overlapping in roles and lack of incentives for efficient operation also
contributed to this. This situation frequently occurs where an incomplete institutional
framework exists. It results into a lack of accountability and disagreements between
stakeholders.
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The Integrated Municipal Information System (IMIS) is a web-based geographic information
system (GIS) designed to support local governments’ management of municipal services for
accountability, management, and planning of FSM services.

In 2019, the IMIS was officially launched in Jhenaidah. The municipality uses IMIS to monitor
service status. During 2020, IMIS adoption is likely to be completed in Khulna and replicated
in Jashore and Gazipur.

The IMIS provides three key functions to city authorities:

1. It is a reporting tool that displays information in services by ward, type or date, and
monitors operational, financial or stakeholder mandate indicators.

2. It is a service management tool, currently for FSM, that, combined with the mobile
app, enables real-time service reporting through the convenience of easy and
immediate data recording, emptying from customer premises, transport, or emptying
at FSTP.

3. It is a data integration platform with the capability to hold and generate diverse spatial
based analysis data; from status of tax payments per holding or wards, to potential
waterlogging areas, or simply knowing in advance the width of a road to access for an
emptying service to decide which vacutug type to send.

3.10. FSM Monitoring - Integrated Municipal Information
System (IMIS)

Components of IMIS:

1. Building Information Management System: IMIS can be used to maintain building
data. Utilizing a mobile app, MIS facilitates the addition of new buildings with location
data.

2. Property Tax Collection Support System: IMIS can locate integrated property tax
payment status, spatial visualization of structures with their tax status, containments,
and many other features in Tax Zone.

3. Urban Management Decision Support System: IM|S offers a dashboard, simple
navigation tools, tools, and many more features that aid in planning and
decision-making.

4. Utility Information Management System: IM|S can update data on drains and
roadways.

5. SWM Information Support System: Users of IMIS can see the areas that Solid Waste
Management (SWM) services and beneficiary buildings serve.

6. Water Supply Information Support System: Through IMIS, it is possible to check the
geographical visualization of buildings and the integration of water supply bill
payment status data.

7. Septic Tank Inspection Support System: Containment assessment for emptying is
made possible by IMIS (Supervisor Mobile App).

8. Fecal Sludge Information Management System: IM|S offers information on transfer
stations, treatment plants, service providers, and compost sales in addition to
application/customer information management and containment information
management facilities.

9. FSM Monitoring & Evaluation System: IMIS assists the Vacutug operator with the
gathering of emptying service details, customer feedback, and a chart displaying the
containments that will be emptied in the upcoming month or on a chosen date. a
graph displaying applications by wards, Service of chart emptying / Comments,
Service of chart emptying by year.
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Through IMIS, the municipal GIS database for the town can be identified. The location of
buildings, drains, containments, tax zones, water bodies, and roads can be identified.

Figure 15: Municipal GIS and CWIS Database
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IMIS is a tool for sanitation planning, infrastructure investment planning, and
decision-making. Through IMIS, a number of containments can be identified within a given
range or location.

Figure 16: Containment Location Finding within Given Range in the IMIS
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Figure 17: Sanitation Intervention Feasibility Analysis
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The IMIS Dashboard shows real-time data for better monitoring of service. Though
dashboard service provider numbers, total containment emptied, total application number,
total volume of sludge emptied, and total volume of sludge on the treatment plant can be
found for a given timeframe, ward-by-ward application status can also be monitored.

Figure 18: FSM Service Dashboard
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Figure 19: Application Status by Wards

.............................................................................................................

E 16 M Application M Assessment M Emptying M Feedback [ Treatment Plant '
: 14 :
: 12 :
- :
HE -} :
' = 10 :
L .
3 |
. g 8 :
F—— '
Ve :
8 e 5
. .
3 :
: 4 :
L 1 ([ I 5
E Ward 1 Ward 2 Ward 3 Ward 4 Ward 5 Ward 6 Ward 7 Ward 8 Ward 9 .
Tax payment status and water bill payment status can also be checked through IMIS.
Figure 20: Tax Payment Status
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Figure 21: Water Payment Status
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Through IMIS, total revenue collection by ward, service quality, service efficiency, and the
number of total containments emitted for a given period can be determined.

Figure 22: Total Revenue Collected by Ward
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Figure 23: Total Containments Emptied in the Year
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Figure 25: Service Efficiency
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Steps to Implement IMIS:

1. GIS data creation: Cathering the GIS data that is already accessible, Gap analysis,
digitizing the missing data layers using high quality satellite images, Field validation
and the creation of a fundamental GIS database.

Timeframe: 2-3 Months (20,000 Buildings).

2. Census survey & creation of attribute data: Obtaining data on the attributes of
structures, containments, utilities, etc., gathering it, combining it with GIS data, and
analyzing gaps. build an attribute database.

Timeframe: 3-4 Months.

3. IMIS customization & setup: Examining the functional requirements of the system,
paying close attention to value-added features. Analyzing the system optimization,
SOP optimization, operational processes and policy directives.

Timeframe: 1-2 Months.
4. Data migration: Data migration in the server and system preparation for training.
Timeframe: 0.5 Months.

5. Training & launching: Conducting hands-on operational training for relevant
departments, obtaining trainee input, making necessary system updates, creating a
sustainability plan for the implementation of the system and launching the system.

Timeframe: 0.5 Months.

M | References and
= | Further Reading

1. Report on Study on Willingness to Pay for Fecal Sludge Management Service, SNV
https://a.storyblok.com/f/191310/44a2cbb55b/faecal_sludge_management_service.pdf
2. IMIS: improving municipal-led FSM service efficiency and accountability

https,/Mmwisnvorg/update/imis-improving-municipal-led-fsm-service-efficiency-and-accountability
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4. FSM Business Analysis

The objective of the session is to analyse Cost-Revenue of FSM Business Models and design
Business Model for Participants of Municipality.

Outcome

M | Learning

At the end of this session participants will be able to:

¢ Know about different financial terms (inflation, NPV, market discount rate, cost of
fund, IRR).

e Understand the financial analysis of integrated FSM and solid waste management.
e Understanding NPV calculation with general example and based on IWM.

e Calculate FS Generation, trip numbers and cost-revenue analysis of day-to-day FSM
business analysis.

| Session
Timing

150 minutes

(=] €%
Contents

4.1. Cost-Revenue Analysis of Integrated Waste Management
(FSM and Solid Waste Management)

In this section, financial analysis will be done for FSM including with Solid Waste
Management since in coming days municipalities are planning for integrated waste
management system. For every project, costs arise from capital investment and operational
expenses. Capital Expenditure (CAPEX) and Operational Expenditure (OPEX) detailing of a
probable Integrated Waste Management (IWM) Treatment Plant can be found here. Thisis a
conceptual project detailing which is close to the real one. Here core components
(purchasing components and site preparation cost) for CAPEX can be found. In addition, for
Solid Waste Collection system major purchasing components also discussed. There are
three types of operational maintenance. One is annual, another is bi-annual, and others
need to change every 5 years. Here staffing cost of OPEX also discussed.

Revenue generation scopes are also discussed here. Revenue can come from septic tank
cleaning fees, solid waste collection fees, and compost sales revenue. If it is only FSM, then
revenue can come in only two ways. The term ‘Base Level Tariff (BLT)' is introduced here and
for this conceptual project, calculation of Net Present Value (NPV) and concept of Internal
Rate of Return (IRR) can be found also.
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4.1.1. Capital Expenditure
Table 10: Costs for IWM (FSM + SWM) Treatment Plant (A)

Sl. Item Unit Cost in Total Cost in
BDT BDT

1| Boundary wall and gate 7,475,000 7,475,000
2 | Fecal sludge and wastewater treatment 10,280,080
2.1 Planted drying bed —3 Nos 1,564,000 4,692,000
2.2 Anaerobic baffled reactor and constructed 2,277,000 4,554,000
5 wetland -2 Nos

2.3 Polishing Pond 1,034,080
3| Solid waste treatment plant (compost shed 15,575,600
: and others)

3.1 Compost zone 11,463,200
3.2 Waste separation zone 1,564,000
3.3 Leachate tank 754,400
3.4 Post maturation chamber 1,794,000
4| Internal road and surface drainage 4,513,326 4,513,326
. | 5| combustible waste shed 2,250,507 2,250,507
6| Garage shed and cleaning zone 1,771,000 1,771,000
7| Electrification of plant 183,259 183,259
8| Secondary stations - 3 Nos 873,821 2,621,463
. | 9| Paint works 165,581 165,581
10 | Pipe network 263,444 263,444
11| Site office 166,628 166,628
12| Combustible waste system (2.5T) 42,000,000 42,000,000
Total construction cost (A) 87,265,890
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Table 11: Site Preparation and Land Development Cost (B)

Sl. Items Unit Cost in Quantity Total Cost in

: BDT/CUM (CUM) BDT

: 1| Site improvement/ earth filling 450 12,384 5,572,800 | :
; with specified soil in/c supplying, i
carrying, filling (Municipal Area) ;
Total cost for Site Preparation 5,572,800 | :
E and Land Development (b) 5
: Total Cost (A+B) 92,838,690 | |

.............................................................................................................

Sl. Description of Items Unit Cost In Total Cost In BDT
BDT
1 | Desludging Trucks (2000 L)-2 m=3-1 Nos. 4,900,000 4,900,000
2 | Desludging Trucks (1000 L)-1 m3-0 Nos. 3,400,000 0
3 | Sludge Transfer Equipment — 3 Nos. 50,000.00 150,000
Sub-total (C1) 5,050,000 | |
Table 13: Procurement Cost for Solid Waste Transport Vehicles and Equipment (C2)

Sl. Description of Items Unit Cost In Total Cost In E
BDT BDT

1 | Dump Truck Tipper (3 Ton capacity) 4,000,000 4,000,000

2 | Excavator -0 Nos 5,000,000 0
3 | Rickshaw Van (Manual) - 6 Nos 30,000 180,000
4 | Hand Trolly —12 Nos 12,000 144,000
5 | Compost Turner 100,000 100,000
6 | Generator (10 KV) 500,000 500,000
7 | Sweeping Tools and Misc. 100,000 100,000
Sub-total (C2) 5,024,000
Total Procurement Cost for IWM Services (C1+C2) 10,074,000
Total Capital Expenditure (A+B+C1+C2) 102,912,690

.............................................................................................................
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Assumption:

e The Life-Time of Infrastructure Items including Fecal Sludge and Solid waste Transport
Equipment for Integrated Waste Management Treatment Plant is assumed for 15 years
generally considering the Depreciation value, Maintenance and Repair Cost and
Replacement Cost aspect.

e Assumed total Population 40,000 (5 person in a family), Monthly FS generation 120 m?3,
monthly solid waste generation 372,948kg, FS treatment capacity 8 m3/day,
non-combustible solid waste treatment capacity 4 MT/day, combustible solid waste
treatment capacity 2.5 MT/day, land required 1.02 acre.

4.1.2. Operational Expenditure
Table 14: Operation and Maintenance Cost Assumptions for Treatment Plant (A)

| Sk Description of items Unit Cost, Total Cost, ,
: BDT BDT 5

1 | Plant Repair and Maintenance

Regular maintenance for generator 50,000
; Land scaping maintenance 20,004
Electricity cost — 12 months 50,000 600,000
; Drinking water-12 months 1,000 12,000

Safety Gears for Driver and Operator 1,072 167,232

—-13 sets X 12 months

Vehicle Tools and Equipment (Maintenance- 10,000 120,000

repair) —12 months
] Plant and Vehicle Running Fuel-Lubricant Cost — 27,000 324,000 | :
12 months i
: Total Cost (Annual Item) 1,293,236 | |

2 | Bi-annual Item

Tire Replacement (Trucks) — 4 Nos 20,000 80,000 :

Total Cost (Bi-annual item) 80,000

3 | Every 5 Year Item

Replacement of Plasma Cracking Chamber 126,764

(0.30% of cost of Combustible waste system)

i Periodic maintenance of Solar Panel (repairs and 60,000 | :
replacements) i

Replacement of screens in Screening chamber 24,000 |
: Total Cost (every 5 Year) 210,764 |
4 | Replacement roof sheets in every 8 years 60,000 | !

..............................................................................................................
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Table 15: Staffing Costs (B)

.............................................................................................................

Sl. Item Monthly Salary Annual Salary in BDT
1 | Supervisor 23,000 276,000
2 | Truck/Equipment Operator 23,000 276,000
3 | Sweeper/Labors (3 Persons) 16,000 576,000
4 | Helper (3 Persons) 16,000 576,000
5 | Van Operator (3 Persons) 16,000 576,000
6 | Office Staff 16,000 192,000
7 | Vacutug Driver 16,000 192,000
: Total Staffing Expense 126,000 2,664,000 :

.............................................................................................................

4.1.3. Revenue Generation

Table 16: Revenue Generation

.............................................................................................................

Sl. Item Revenue In Monthly Units Annual :

BDT (per (Trip or HH or Revenue In

trip) KG) BDT :

. 1 | Septic Tank Cleaning Fee 1,000 120 | 1,000x120x12= |

; 1,440,000 |
2 | Solid waste Collection Fee 100 | (8,000-800) x 0.5 | 100 x 3,600 x 12 =
; = 3,600 4,320,000
3 | Revenue from Compost 15 500 12 x 15 x 500 =
sale 90,000

Total Revenue 5,850,000 i

..............................................................................................................

Boundary Conditions:

e For 2m?3, the VT (FSM Service) charge should be BDT 1,000 per trip, considering
demand-based emptying rather than scheduled emptying. In this context, low-income
communities (LIC) will be provided free of charge as part of the equitable, safe
sanitation service concept. Based on the efficiency calculation of a 2m3 VT for FSM
services, 80% efficiency has been assumed, meaning the VT can serve 5 times a day and
24 days a month.

¢ [For solid waste management, 10% of LIC dwellers should be free of charge because of
the safe and equitable green service management concept for municipalities. At
present, a maximum of 50% collection service can be provided to city dwellers in HH on
an average BDT 100.00 fee.

e For the sale of biofertilizer by the co-composting process, on average, 500kg can be
produced initially per day, and the selling price is BDT 15.00 per kg.
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4.1.4. Financial Assumption

Table 17: Financial Assumption

.............................................................................................................

: 1 | Cost Inflation and Revenue Inflation. 8%

Inflation rate considered for Bangladesh during project planning stage

2 | Market Discount Rate/Cost of Funds 10%

.............................................................................................................

Inflation: Inflation is the rate of increase in prices over a given period of time. Inflation is
typically a broad measure, such as the overall increase in prices or the increase in the cost of
living in a country

Market discount rate: Market discount rate also called required rate of return, is the rate of
return required by investors based on the risk of the investment.

The cost of funds: The cost of funds is the interest rate paid by lenders for the funds they use
in their business.

4.2. Financial Ratios
4.2.1. Net Present Value (NPV)

Net Present Value (NPV) is the value of all future cash flows (positive and negative) over the
entire life of an investment discounted to the present. Net present value (NPV) is the
difference between the present value of cash inflows and the present value of cash outflows
over a period of time. NPV is used in capital budgeting and investment planning to analyze
the profitability of a projected investment or project.

Formula:

_ Cash Flow, Cash Flow, Cash Flow,

NPV = - voo b ————— — [nitial | t t
arnt T asne Tt T@ar - [nittal Investmen

e Cash Flow is the sum of money spent and earned on the investment or project for a
given period of time.

* nisthe number of periods of time.

e risthe market discount rate.

Interpretation of Net Present Value:
Net present value has three potential outcomes:

e Positive NPV: A positive NPV means the project or investment may be profitable and
worth pursuing.

e Negative NPV: A negative NPV means the project or investment is unlikely to be
profitable and should probably not be pursued.

e Zero NPV: A zero NPV means the project or investment is neither profitable nor costly.
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Recommendations:
e |t is recommended not to accept a project unless it generates a positive NPV when
discounted by the opportunity cost of funds or Market Discount Rate.

e Within the limit of a fixed budget, it is recommmended to choose that subset of available
project that maximizes NPV.

* Where no budget constraint but a project must be chosen from mutually exclusive
alternatives, it is better to always choose the one that generates highest NPV.

e \When comparing mutually exclusive projects of different lengths of life, it is
recommended to choose the one with highest NPV, after adjusting their project lives
to comparable length.

Example:

Question 1: What will be the ‘Present value-PV' of BDT 1,000 (future value-FV) after 1 year
where market discount rate is 10%?

Answer:

Equitation to calculate Present Value (PV) from Future Value (FV) is:

= FV ¥ ——
PV = FV X R
PV = 1000 X ——— = 909.09
B (1401 7

Question 2: Calculate NPV of the project ‘A’ and ‘B’ and suggest which project should be
accepted assuming market discount rate is 10%. Capital/initial investment for project ‘A’ is
BDT 50,000 and for project ‘B is BDT 70,000.

Table 18: Cash Inflow (All Values in BDT)

..............................................................................................................

Year 1 2 3 4 5 :
' | Project ‘A’ 15,000 25,000 25,000 7,000 5000 |
E Project ‘B’ 45,000 25,000 15,000 8,000 5,000 .

..............................................................................................................

: Year 1 2 3 4 5 |
. | Discounting L 0909 L _ o8 | 0751 [0683] 0621

. | Factor (DF), (1+0.1)t ' (1+0.1)2 '

H 1

L | G :

..............................................................................................................
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Answer:

Table 20: Project ‘A’ (All Values in BDT)

Year | Cash Flow | DF at 10% | Present Value (PV)= Cash Flow x DF
O -50,000 1 -50,000
1 15,000 0.909 13,635
2 25,000 0.826 20,650
3 25,000 0.751 18,775
4 7,000 0.683 4,781
5 5,000 0.621 3,105
NPV 10,946
Table 21: Project ‘B’ (All Values in BDT)

Year | Cash Flow | DF at 10% |Present Value (PV)= Cash Flow x DF
0 -70,000 1 -70,000
1 45,000 0.909 40,905
2 25,000 0.826 20,650
3 15,000 0.751 11,265
4 8,000 0.683 5,464
5 5,000 0.621 3,105
NPV 1,389

Since for same period of time, NPV is higher for project ‘B’ than project ‘A

should be selected.

NPV Calculation for IWM:

Now NPV for Integrate Waste Management System will be calculated based on previously

showed data.

Here, Fecal Sludge and Wastewater Treatment Cost and Site Preparation and land
development cost are not considering as capital investment during NPV calculation. Solid
waste transport vehicles and equipment cost and procurement cost for FSM services is

considered as capital cost for NPV calculation.

Procurement Cost for the IWM: 10,074,000 BDT

Estimated Yearly Revenue (before starting of operation): 5,850,000 BDT
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Table 22: Yearly Operating Cost of IWM (All Values in BDT)

Item/ Annual Bi-Annual Fifth-Annual One Time .
Year O&M Maintenance | Maintenance | Maintenance Staffing Total
1 0 0 0 0 o
2 1,396,695 0 0 o | 2877120 | 4,273,815 |
3 1,508,430 93,312 0 0 3,107,290 4,709,032
4 1,629,105 0 0 0 3,355,873 | 4,984,978 :
5 1,759,433 108,839 0 (0] 3,624,343 5,492,615
6 1,900,188 309,682 0 3,914,290 6,124,160
7 2,052,203 126,950 0 0 4227433 | 6,406,586
8 2,216,379 0 0 | 4565628 | 6,782,007 |
9 2,393,690 148,074 0 111,056 4,930,878 7,583,698
10 2,585,185 0 0 5,325,348 7,910,533
i il 2,792,000 172,714 455,025 0] 5,751,376 9,171,114 -
12 3,015,359 0 0 6,211,486 9,226,846
| 13 | 3256588 201454 0 0 | 6708405 |10166,447 | '
14 3,517,115 (0] (0] 7,245,078 | 10,762,193
15 3,798,485 234,975 0 0 7,824,684 | 11,858,144
*8% inflation adjusted for every year.

Table 23: NPV Calculation for IWM (All Values in BDT)

Item/ . Operating Net Cash DF at Present Value
vear Capital Cost | Revenue (A)* Cost (B) Flow (A-B) 10% (PV) = Cash Flow
; x DF
1 -10,074,000 -10,074,000 1 -10,074,000 '
2 6,318,000 4,273,815 2,044,185 0.909 1,858,350 .
3 6,823,440 4,709,032 2,114,408 0.826 1,747,445 '
. 4 7,369,315 4,984,978 2,384,338 0.751 1,791,388
5 7,958,860 5,492,615 2,466,245 0.683 1,684,479
: 6 8,595,569 6,124,160 2,471,409 0.621 1,534,551
' 7 9,283,215 6,406,586 2,876,629 0.564 1,623,782 -
i 8 10,025,872 6,782,007 3,243,865 0.513 1,664,616 :
' 9 10,827,942 7,583,698 3244244 0.467 1,513,464 '
I 10 1,694,177 7,910,533 3,783,644 0.424 1,604,634 :
1l 12,629,711 9,171,114 3,458,597 0.386 1,333,439 '
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. Present Value

Item/ . Operating Net Cash DF at

Capital Cost | Revenue (A)* (PV) = Cash Flow
Year Cost (B) Flow (A-B) 10%
x DF

12 13,640,088 9,226,846 4,413,242 0.350 1,546,815
13 14,731,295 10,166,447 4,564,848 0.319 1,454,501
14 15,909,799 10,762,193 5,147,606 0.290 1,491,078
15 17,182,583 11,858,144 5,324,439 0.263 1,402,091
| NPV 12,176,631

.
-~

*8% inflation adjusted for every year.

Since NPV is positive so project can be implemented.

4.2.2. Internal Rate of Return (IRR)

The internal rate of return (IRR) is a financial metric used in financial analysis to estimate the
profitability of potential investments. The Internal Rate of Return (IRR) is the discount rate
that makes the net present value (NPV) of a project zero. Its root lies in the internal rate of
return, which is the return required to break even. IRR calculations rely on the same formula
as NPV does. In theory, any project with an IRR greater than its cost of funds should be
profitable. During ranking across several projects project with higher IRR should be chosen.

Formula:

Cash Flow,
(1+IRR)?

Cash Flow,
(1+ IRR)?

Cash Flow,
(1 +IRR)"

0=NPV = — [nitial Investment

e Cash Flow is the sum of money spent and earned on the investment or project for a
given period of time.

e nis the number of periods of time.

¢ |RR is the market discount rate.

Because of the nature of the formula, IRR cannot be easily calculated analytically and instead
must be calculated iteratively through trial-and-error method or by using software
programmed to calculate IRR (e.g., excel).

4.3. Financial Analysis of day-to-day FSM Business Monitoring
4.3.1. Average Trip/day considering Travel Distance

Per day trip calculation for a vacutug is depending on the travel distance. Travel distance is
measured from collection point to disposal point. On average a vacutug can provide 8 trips
per day if the travel distance is within 2km, per day trip number is 5-6 if the distance is within
6km and 4 tips per day if the travel distance is within 8 km.
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Figure 26: Travel Distance - Distance Between Collection and Disposal Point

Travel Distance (Kilometer) | Per Day Trips

5 2 7-8
6 56 :
8 34

DISPOSAL H COLLECTION

R S RS R SRR ——

4.3.2. Household, FS Volume, Number of Trip Calculation

In this section, process of calculating the numlber of households to be served for FSM service,
FS generation calculation, number of trip calculation, FS collection capacity of the
municipality, Cost-Revenue and Profit/Loss for FSM operation discussed here. In this section,
a small portion of the solid waste business calculation has been given in an easy format with
FSM system. The focus is on the FSM day-to-day business plan.

For the below calculation, it is assumed that the municipality already has a certain number
of vacutugs and wants to provide FSM service to the household of the municipality by itself.
So, CAPEX is not included here and O&M of FSTP is not included. To make it easier sanitation
tax, discharge fee, discharge incentives, licensing fee portion not included in the following
calculation. The provided data are assumed data.

Table 24: Number of Households (HHSs) to Be Served for FSM Service

.| Total Population in Municipality 70,000
Average House Hold Size (Person in a family) 5
Percentage of HH with Septic Tank in the Municipality 80%
Percentage of desludgeable/reachable septic tank in the municipality 70%
l Initially convenient population coverage of municipality 40%

Number of HH = (Total population x % of HH with Septic Tank x % of
Septic Tank which are desludgeable x % of Population covering by FSM :
facility)/ Average House Hold Size 3,136 | :

.~ .-
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Table 25: Trip Calculation

Number of Vacutug 4
Days operation in a week 5
Number of weeks in a year 52
Per day trip number 4
Years of Operation 2
Total trips in year Operation = Number of VT x Number week in a year
x working days in a week x per day trip x years 8,320* |

..........................................................................................................

* Total Number of trips in 2 years (8,320) > Number of HH to be served in 2 years (3,136)

Table 26: Fecal Sludge Generation Calculation

Typical Volume (Size) of Septic Tanks in the municipality (in m3) 4
Year for Every Single Desludge of septic tank 2
. | Total Fecal Sludge Generation in Total Years in ma3=No of HH x Typical :
. | Septic Tank Size 12,544 | .
Table 27: Calculation of Collectable FS by Vacutug

' | Capacity of Vacutug in m>3 2|
.| Efficiency of Vacutug 80% | !
Collectable sludge vol by total trips in total years in m3 = No of trips
© | in total years x capacity of VT x efficiency of VT 13,312** | :

..............................................................................................................

** Collectable sludge vol by total trips in total years (13,312 m3)> Fecal Sludge
Generation in Total Years in m3
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Table 28: Operation & Maintenance Cost (All Values in BDT)

Monthly Oil cost for per Vacutug 7,000 5
VT driver monthly salary (12,000~15,000) 14,000
VT Operator monthly salary (8,000~12,000) 11,000
Mobile / communication cost 500
VT Parking Average Cost 1,500
Total Monthly Fixed Cost = Oil Cost + VT Driver Salary + VT Operator Salary, 34,000
Monthly VT Maintenance and other cost 8-10% of Fixed Cost 10%
Monthly VT Maintenance and other cost 3,400
Total Cumulative Cost Fixed Cost + VT Maintenance Cost 37,400
Costing for total years of single VT 897,600
Costing for total years for total VT 3,590,400

______________________________________________________________________________________________________________

Total Trips 8,320
Percentage of General Income Category 50%
Percentage of Commercial Category 20%
Percentage of Low-Income Community (LIC) Category 30%

Average Per trip desludging fee (Base Level Tariff) for general income

' | community (BDT) 1,000
© | Factor to calculate Commercial-Tariff based on BLT 15|
Commercial-Tariff (BDT) 1,500 |
. | Factor to calculate LIC-Tariff based on BLT 05| !
.| LIC-Tariff (BDT) 500 |
| Income generation by taking desludging fee from general income
. | category in total years considering total trips (BDT) 4,160,000
Income generation by taking desludging fee fromm commercial Entity in
total years considering total trips (BDT) 2,496,000 |
Income generation by taking desludging fee from LIC in total years
. | considering total trips (BDT) 1,248,000 |
. | Revenue from Desludging in total years (BDT) 7,904,000 | :

______________________________________________________________________________________________________________
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Table 30: Profit-Loss (All Values in BDT)

Profit/loss in total years of operation (Revenue-Cost) 4,313,600 |
. | Monthly Profit by Operating total VT 179,733 |
© | Monthly profit for single VT 44,933
Table 31: Financial Calculation of Solid Waste Collection System Cost
Number of solid wastes collecting van 5
Total Years for service 2
. | Monthly salary for 1van operator (BDT) 8,000
© | Monthly Salary for 1van helper (BDT) 6,000 | :
Fixed Cost or salary (BDT) 14,000 |
Percentage of Maintenance Charge based on monthly fixed cost 5%
Monthly Maintenance Cost (BDT) 700
Monthly Total Operating Cost (BDT) 14,700
Monthly cost for total vans (BDT) 73,500
Cost for total year of operation (BDT) 1,764,000
Table 32: Revenue
Total HH number 3,136
© | Monthly charge for Solid-waste Collection for per HH (BDT) 60
. | Revenue generation in total years (No of HH x Monthly Charge x No E
. | of Months) (BDT) 4,515,840 |
Table 33: Profit-Loss (All Values in BDT)
Profit or Loss in total years 2,751,840
© | Monthly Profit or Loss 114,660

R O S RS SRR
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Box 18: Different Modes of Financial Transactions

.............................................................................................................

Sanitation Tax: Municipality can impose sanitation tax from each HH. Sanitation tax can :
be 10-12% of total Holding Tax.

Licensing Fee: Municipality can introduce License charge for private operator. This can | :
be a solid income for municipality.

. | Discharge Fee: For per trip discharge fee can be implemented. This will be added as cost |
in O&M cost on the other hand income for Treatment Plant operation.

: | Discharge Incentives: For per trip discharge incentives can be given. This will be added
as income in revenue on the other hand cost for Treatment Plant operation.

..............................................................................................................

4.4. Financial Status of Existing FSM Service of Different
Municipalities of Bangladesh

4.4.1. Financial Management of FSM Service in Lakshmipur Municipality

The FSM service in Lakshmipur Municipality started in 2013-14 with one emptying and
transportation vehicle and a planted drying bed for the treatment of collected FS. The
sources of capital investment for the components of the FSM service chain in the
Lakshmipur Municipality. The Municipality provided 0.5 acres of land for the construction of
the treatment plant. Although the Municipality will need more land for expansion of the
treatment facility to cater to the demand if city-wide FSM service is to be achieved. The
financial affairs in FSM in Lakshmipur Municipality are limited to the operation and
maintenance of emptying and transportation service, as the FSTP needs low maintenance
and does not produce any compost. The salaries of pit emptiers (including the driver,
operator, and helper) are managed from the revenue earned from the emptying service.
Capital funding sources status are given in the table.

Table 34: Source of Funding for FSM Service Delivery in Lakshmipur Municipality

.............................................................................................................

¢ | Item Source of Funding

[ vacutug 5 vehicles (3 actives). Providedd by the government
: project. :
E Land for treatment plant Municipality acquired 0.5-acre land :

+ | Construction of the co-compost | Supported by government projects.
plant .

R L R r R RS R SRR —
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The records of yearly income and expenditure from emptying and transportation service in
the Lakshmipur Municipality are provided in below Table. It is evident from the table that the
Municipality makes profit from the emptying service after paying for all associated
service-related costs. However, this is very common in all the Municipalities who run only
emptying and transportation service but having no system for making co-compost or any
other end-use products. Therefore, the profit from the emptying and transportation service
should be interpreted as profit from only a part of the FSM system, as the current system in
the Municipality does not cover the end-use component of the service chain.

Table 35: Yearly Income and Expenditure Records of Emptying and Transportation in
Lakshmipur Municipality (January 2021)

.............................................................................................................

: . . Total Savings

: Service Period Number of Total Income Expenditure (A-B) (BDT) ;
: ; (A) (BDT) :
: fLES (B) (BDT) :
: Aug 2016 -
Oct 2019 (2 year) 2,289 2,288,700 1,830,960 457,740

..............................................................................................................

4.4.2. Financial Management of FSM Service in Sakhipur Municipality

Sakhipur Municipality started providing FSM services in 2016 with support from WaterAid
and BASA. It started the service targeting the full sanitation service chain. The sources of
capital investment for the components of the full FSM service chain in Sakhipur Municipality
are shown in the below Table. Sakhipur Municipality provided land for construction of a
co-compost plant but relied on project funding for vacutug, and other equipment and
infrastructure.

Table 36: Source of Capital Investment for FSM Service Delivery in Sakhipur Municipality

L | Item Source of Funding
Vacutug 1 vehicle (active), which is project funded.
Land for treatment plant The municipality has acquired 22 decimal lands.
Construction of the co- Project funded.
. | compost plant :

..............................................................................................................

The yearly income and expenditure records from the FSM service is provided in Table 7-9.
The solid waste collection service in Sakhipur Municipality is provided by a separate entity.
The figures in the table suggest that a major part of the revenue comes from the collection
service. But the system is yet to earn enough revenue from emptying service and sales of
co-compost to cover all the costs associated with emptying and transportation, treatment,
and making co-compost. One of the promising signs in Sakhipur Municipality is that the
Municipality has started allocating some budget from its yearly revenue since 2018-19 that
can be used for FSM, which is approximately BDT 200,000.
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In the last two fiscal years, the Municipality spent a part of this budget for FSM.

Table 37: Yearly Income and Expenditure Records of the FSM Service in Sakhipur
Municipality (January 2021)

.............................................................................................................

Service Number of Total . Total Total Savings :
; Period Trips ll}ggme '“f‘;g:e Experédlture (A+B-C) .
: Collection (C) (BDT) .
5 oliectio co-compost (BDT) :
: Service (A) sales (B) '
; (BDT) (BDT) ;
: | Jan - Dec 523 523,000 292,898 942,873 -126,975
: 2019 :

..............................................................................................................

4.4.3. Financial Management of FSM Service in Faridpur Municipality

Although FSM in Faridpur Municipality started almost a decade ago, the present treatment
facility was established in 2017. The sources of capital investment for the current
components of the full FSM service chain are shown in the below Table.

Table 38: Source of Capital Investment for FSM Service Delivery in Faridpur Municipality

.............................................................................................................

| tem Source of Funding
Vacutug 7 vehicles (5 actives). All are project funded.
Land for treatment plant Municipality acquired 3 acres of land for co-compost |
: plant E
. | Construction of the co- Project funded.
| compost plant

.............................................................................................................

The financial model for operation and maintenance in FSM in Faridpur Municipality has two
components: financial management of emptying and transportation service, and financial
management of treatment and end-use. The Municipality assigned two pits of emptier
cooperative groups (one in 2016 and another one in 2018) for operation and maintenance of
the two emptying and transportation vehicles. The emptying and transportation fees
collected from the customers were

received by pit emptier groups which were used to cover the operational cost, minor repair,
and maintenance cost, and salary of pit emptiers and vacutug drivers. The Municipality was
responsible for major repair and maintenance of the vehicles. In addition, one of the groups
used to pay a monthly fee of BDT 16,500 to the Municipality, while the other group did not
pay any fees as the vehicle that they were operating needed regular maintenance which
they had to pay for.

The yearly income and expenditure records of emptying and transportation service are
provided in the below Table. It is evident from the table that both cooperatives made a profit
while they were operating the vehicles for providing an emptying service. During the FGDs,
the pit emptiers reported that this has made the Municipality interested in directly providing
this service as well, which could be a reason why the Municipality is yet to decide who will
operate the new vehicles.

Service and Business Models for Sustainable FSM In Municipalities




74

FSM Business Analysis

Table 39: Yearly Income and Expenditure Records of Emptying and Transportation in

Faridpur Municipality

Cooperative Service Number Total Total Lease Savings
: Name Period of Trips Income | Expenditure [ Money | (A-B-C) | :
: (A) (BDT) | (B) (BDT) |(C)(BDT)| (BDT) :
Kuthibari Aug 2016 - 1,603 1,788,021 1,088,419 156,410 543,192
Oct 2019
: (2 year) :
Bandhob May 2018 - 620 542,282 344,304 (0] 197,978

Palli Aug 2019

: (1.25 year)

..............................................................................................................

The Faridpur Municipality co-compost plant is operated and maintained by SDC, who has
been providing this service under a contract agreement with the Municipality since 2017.
Under the agreement, the Municipality has given SDC the responsibility of collecting solid
waste from households and also operating the treatment plant. It was reported by SDC that
they make profit from the solid waste collection service but need to subsidize the cost of
running the co-compost plant as the revenue from sales of co-compost is very inadequate,
due to low production of co-compost, compared to the operation and maintenance cost of
the plant. The overall income of SDC from solid waste collection and co-compost selling, and
total expenditure of running solid waste collection and co-compost plants are summarized
in the below Table.

Table 40: /ncome and Expenditure Records of SDC from Solid Waste Collection Service
and Co-Compost

.............................................................................................................

Service Income from Income Expenditure Expenditure Savings

: Period Solid Waste | from co- | for Solid Waste of co- (A+B-C-D) | :
: Management | compost Management compost (BDT) :
: (A) (BDT) sales (B) (C) (BDT) plant (D) :
E (BDT) (BDT) 5
Sept. 2017 10,791,177 146,792 10,518,241 1,153,579 -733,851
: to Oct. :
: 2019

.............................................................................................................

As per Published document of January 2021.
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ANNEX 01

Group Work-1for Module 2: Existing or Probable Service Model
of Participants Municipality

Each participant will work as a group member. As a group the participants will receive the following
FSM service chain printed in A4 paper:

Law Collection Transport Treatment Enduse/Disposal
Regulation

[Color Here]

Each group will sketch their proposed FSM service model on the provided A4 paper using colored
markers, aligning with the standard service models illustrated in the slides by the facilitators (the
models are also presented in section 2.1 in this handbook). They will also write down the features of
their chosen service model by answering the questions printed below in bullet points in the supplied
A3 paper.

Questions for the municipality having established in Fecal Sludge Management services

Who is responsible for fecal sludge collection in your municipality?

Who is responsible for the transportation of fecal sludge in your municipality?

Who is responsible for the treatment of fecal sludge in your municipality?

Draw your proposed FSM service model using color marker along the service chain in

the printed A4 paper.

5. Please state 3 challenges associated with the existing service delivery along the
service chain.

6. Please outline the potential solutions for the challenges.

7. s there any scope to integrate SWM and FSM services in the municipality?

PwnN e

Questions for the municipality having no experience in Fecal Sludge Management services

=

Is there any sanitation unit in your municipality?

Are you informed about the NAP-IRF?

What are the existing practices regarding the FSM service delivery at your
municipality?

Do you have any plan to introduce FSM service at your municipality?
Who will be responsible for collection of fecal sludge?

Who will be responsible for transportation of fecal sludge?

Who will be responsible for the treatment of fecal sludge?

Draw your proposed FSM service model using color markers along the service chain
in the printed A4 paper.
9. Please give your reasons for selecting the service model.

wn

© Nowunps
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ANNEX 02

Survey Task-1 for Module 3: Individual Survey Task for General
Information

This survey will be conducted via Mentimeter /Google Form. Participants will receive the survey link
through their email ID/ the training WhatsApp group/ QR code. The survey will include the following
questions:

1. What is the most common type of toilet facility in your area/municipality?
a. Pit Latrine cover
b. Septic Tank
2. s it possible to implement the demand base desludging system in your municipality (5=
Strongly agree, 1= Strongly disagree)?

[1[2]3]4]5]

3. Municipality Perspective: What will be the preferred time of desludging considering the
client’s demand?
a. Day
b. Night
4. Municipality Perspective: What will be the preferred application process for desludging?
a. Hard Copy Application
b. Phone Call
c. App/online based application
5. How much time municipality will take to provide the desludging service after receiving the
application?
a. Withing 8 Hour
b. Within 24 Hour
c. Within 48 Hour
d. More than 48 Hour

6. Which one is the preferred payment method considering the client and municipality facility?
a. Cash Payment during the application
b. Cash Payment during the desludging service
c. Bank Payment during application submission
d. Bkash/Online Payment during the application
e. Bkash/Online Payment during the desludging service

7. Rate the effectiveness of mechanical desludging service in your municipality? (5=very
effective, 1=not effective at all)

[1]2]3]a]5]

8. Will it be necessary to involve manual emptiers alongside mechanical desludging services in
your municipality?
a. Yes
b. No

Service and Business Models for Sustainable FSM In Municipalities
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9. Can arrangements be made to deploy a proficient individual to operate and drive the vacutug
in your municipality?
a. Yes
b. No

10. What percentage of households in your municipality can be accessible by the vacutug?

\oo \20\40|60|80|100\

11. Is it possible to implement sanitation tax to facilitate the provision of scheduled desludging in
your municipality?

a. Yes
b. No

12. Will it be possible to charge extra for urgent desludging? If yes, then how much?
a. No

b. Yes, 1.25 times of regular tariff
c. Yes, 1.5 times of regular tariff
d. VYes, 2 times of regular tariff

Service and Business Models for Sustainable FSM In Municipalities
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ANNEX 03

Survey Task-2 for Module 3: Individual Survey Task for
Financial Calculation

This survey will be conducted via Metimeter /Google Form. Participants will receive the survey link
through their email ID/ the training WhatsApp group/ QR code. The survey will include the following

questions:

Survey Questions:
1. What is the total population of your municipality?

a.

b
C.
d.
e

30,000
50,000
70,000
90,000
More than 100,000

2. What is the average household size in your municipality?

a.

b
C.
d.
e

4
5
6
7
More than 7

3. What is the percentage of HH with septic tank in your municipality?

a.

I

30%
40%
50%
60%
80%
100%

4. What is the percentage of desludgeable/reachable septic tank in your municipality by

vacutug?
a. 40%
b. 50%
c. 60%
d. 70%
e. 80%
f.  100%

5. Inthe initial phase of a new FSM operation, what is the convenient population coverage for

your municipality for service delivery?

a.

b.
C.
d

20%
30%
40%
50%

Service and Business Models for Sustainable FSM In Municipalities
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e. 60%
f. 70%

6. What is the typical volume (Size) of septic tanks in your municipality?
a. 1m3 (1,000 liter)
b. 2m3 (2,000 liter)
c. 3m3 (3,000 liter)
d. 4m3 (4,000 liter)

7. Considering the size of the septic tank, what could be the appropriate frequency for the

desludging?
a. Every1lyear
b. Every2 Year
c. Every3Year
d. Every 4 Year
e. Every5 Year

8. Based on the above assumptions please select the number and size of required Vacutugs-

Volume of Vacutugs No. of Vacutugs
2

1.0 m3 (1,000 liter)

1.5 m?3 (1,500 liter)

2.0 m3 (2,000 liter)

N|loju| b w

9. How many days in a week vacutugs should be operated?
4

a 0 T o

5
6
7
10. As per assumption, what will be the total number of trips in a day by a vacutug? [Assume HH

distance from desludging plant is 5-7km]
a.

N o o AW

b
C.
d.
e
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ANNEX-04

Group Work-2 for Module 4: Financial Calculation of FSM
Business Model

The participants will utilize the survey results from module 3 to perform the financial calculation. Each
Group will write their group number and their members name in the supplied A4 paper as following:

Members Name:

For calculation purposes, two groups will utilize the highest-score from survey responses, while the
other two groups will work on the second-highest responses for each question. Subsequently, they
will conduct a cost-revenue analysis using the data. The groups will calculate the household numbers,
trip count, FS generation, costs, revenue and monthly profit/loss onto either a laptop using Excel or on
paper by hand following the below templates provided by the facilitator.

The templates for the calculation are shown here.

Service and Business Models for Sustainable FSM In Municipalities
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Presentation Slides

Learning Outcome

At the end of this session Participants will be able to:
+ Learn about the 17 Sustainable Development Goals and targets of
5DG-6
+ Discuss about the system functions and service outcomes of
Citywide Inclusive Sanitation (CWIS)
* Know the components of Fecal Sludge Management (FSM).

* Know about the Institutional and Regulatory Framework for Fecal
Sludge Management & National Action Plan (IRF-NAP)

INTRODUCTION AND OVERVIEW

SDG has 17 Goals

(SDGs)

i Sustainable Development Goals

B ——

Sustainable Development Goal 6 - Clean water
and sanitation

P B Target6l: UL Target6.5:
"““? Safe and affordable driking water {1111} 'mplement Integrated Water Resource
[ LR Managernent (IWRI)

Citywide Inclusive Sanitation
(CWIS)

R Target6.6:
End cpen defecation and provide | BT Proect and restone water-related
.t access to saniation and hygiene “-a i

be—d

Target6.3: Target 6.4
Improve water quality, wastewater Blﬁ Expand water and sanRalicn UEHOr 19
treatment, and sale rause diveloping countries

Cam | Target6.4: P | Tarpet6.8:
|8 )| Increase water-use efficiency and d”v Suppert local engagement in water and
ensure frestwater supplies. (A sanitation management

Citywide Inclusive Sanitation (CWIS) Citywide Inclusive Sanitation (CWIS)

Past TRADITIONAL APPROACHES Present APPROACHES THE FUTURE CWIS

* Master planning/ investment only * Often standalone pilots, not " ” "

for centralized systems mainstreamed CWIS focuses on promoting public service approaches
* Financed by central govt.floans * NGO / pilot financed ensuring everyone in an urban area is served by safe,
* Wealthy/affluent districts * Poor communities targeted but

prioritized often missed % %
« Limited coverage  Informal businesses, NGOs This means systems are designed to reach the poor and to
« Sustainability challenges for O&M -ndt:pe_r!l_dent from service ensure human waste is safely managed along the whole
+ Resource recovery not cansidered it sanitation service chain.
+ Mo performance management . g::[l:ess models often unable to

* On-site, small network not

considered

"
'

H

'

'

H

'

'

H

'

'

H

'

'

H

equitable, and financially viable sanitation service systems. H
H

'

'

H

'

H

H

* Limited professional capacity '
'

'

H

'

/

’ L}
h

! H
: H
: Through The Lens: City Wide Inclusive Sanitation CWIS Service Framework '
[ [ 1 H
' Seven Principles of | '
' cwis: T ! = H
: .k ‘ P ‘ = = S Zeny :
: M - /» cmovicouss | { Pw ! _ §, '
: .
: % & Y » 3 iy e S i u—— :
: GENDENS | Pesmmi | somomeropum  Ausertios || Compranens | poUTICALWLL SRR :
L BENEFITS fr SOCIAL SAFILY with s CLEAR, teplry AANGE bong-term. & sczountasity

L} wale seivices awl EQUATY are MANAGED INCLUSIVE OF planning irentiviees :
' b it gasigre ime ALONG THE MANDATE HARDVUARE, FOSTERS g eamants '
Ll ey, v Panning SANITATION  PERFORMANCE FUNDING & TOVATION, Saping '
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Presentation Slides

.
'

H

H CWIS Framework: Promoting A Public Service

H

H EQUTY SAFETY SUSTAINABILITY

P EEgnee tom v

' L

' quality, prices, deployment ate | buman

' of publicfinance/subsidies | sanitation rescurces

H

H B

: L, ¥ Aescurces-human. financlal,
: FUNCTIONS ensure safe, equitable et

N wnd

: sanitation senvices for sl | L e

' AN e

H

'

Sanitation Value Chain

EMPTING AND

UsER CONTAINMENT COLLECTION TRAMSPORT TREATMENT  DISPOSAL/REUSE

+
FECAL SLUDGE MANAGEMENT
SYSTEM ELEMENTS

.
'

'

H

: Terminology

'

'

: Non-Sewered pe——tb,

H Sanitation . ; Facsh Slucge
'

'

H

: Sewered

: Sanitation Wastownter
'

'

'

v

Fecal Sludge

Excreta from an on-site sanitation technology (like a pit latrine
or septic tank) that may also contain used water, anal
cleansing materials, and solid waste.

Institutional and Regulatory
i Framework (IRF)

whatis Fecal Sludge?

whatisits Management?

LT RS e

Fecal Sludge Management

The FSM components are specifically the collection, emptying,
transportation, treatment and end-use or disposal of FS.

L R Ry

Institutional and Regulatory Framework (IRF) for
Fecal Sludge Management — Paurashava

* The institutional roles and responsibilities specified in this framework
are based primarily on the provisions of the Local Government
[Paurashava) Act 2009 (amended in 2010), which guides and regulates
the roles and responsibilities of all Paurashavas.

= Bangladesh Government blished | ional and
Framework (IRF) for Fecal Sludge Managcmenlfor Paurashava in 2017.

iy ’Iﬁm (erpet) m!‘ﬂ 2008

sac's HOHE ¢ ALY
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Objectives and Scope of FSM Framework-IRF

The primary objective of this FSM framework is to

facilitate implementation of FSM services in Paurashavas. .
Defines specific roles and
Identifies the responsibilities of various
ways and means institutions and iy
of implementing stakeholders, particularly
FSM services in the Paurashavas, for
Paurashavas. effective Implernemtion

Feesponsibe for entire anundlshllamdlulll:m
F S0 servior ¢ hai site]s) for treatmment and disposal
including ol F5isnever disporodin open sgace o wiler 1 5
R =, o Storm drair g

Fix foesjchares for Insroduce and promote Fribofce appeopfia
collection and mechanical pit emplying services, health andsafety

transportationof fecal Integration of manal omptier (Eubctedines for

sluctpyr info the modern FSM servioes tmpkying services

Dirvelogement of @ database of all
sanitation faciliiies along with
probable cmptying froquoncy

Support from the Government
-F5M infrastructure Development

Fees/charges from service recipients
-Emptying and transportation of fecal sludge
~Regular operation and maintsnance

Establishment of major FSM infrastructure (treatment plant, vacutugs)

™ Paurashavas shall collaborate with the LGD.
[ -Develop appropriate “Business Models™ for defivery of FSM services

National Action Plan (NAP)

National Action Plan (NAP)

Paurashavas are
divided into four
clusters

Cluster A: Paurashavns that have
Prurmshavas with tseen selected for GoBl ll Pourashavas hiving Pamnslmn.asrmnm!:
opemtional FSH or other Development Innumrrnngnw-mn Land peocurernent for

Bank fundad

and Busin

Proper Design and Construction of Sanitation
Facilities and Disposal of Sewage/Wastewater -
IRF

New Construction &
Existing/Complated
Buildings

Disposal of

Garbage

I teeatment plant is unavoilable,
Collected F5 shall bie dispoud ina
desigruted inc/area by digging
pitsin the ground, and buryng the
pitswithsoll after itis fised

Engagethe private Sock assistance of the DOE, and
secton NGO o treatment IE‘lI'HIII(f‘n“m
and disperal ol
and usefmar
products.

Dan-ﬂmn‘ uMﬂruiuu
Extension (DAE] for licensing
of using/marketing of
compost fertiliaer produced
atFs1p

National Action Plan (NAP)

* A Workin, Commmee was formed in
June 201 bg e I.ocal Govemment '. &
Division (LGD), M C, o
comprising memhers from relevant
Fovernmenl agencies, academia,
/NGOs, development partners and

rivate organizations to develop a
National Action Plan (NAP)” for
implementation of the IRF-FSM.

= The NAPs have been developed with
the objective of rapid
implementation of F5M services
throughout the country by 2030,

Target milestone for different types (Clusters) of
Paurashavas

I
i

i
li;‘l&l'
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|
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i
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Learning Outcome

At the end of this session Participants will be able to:
* Gather knowledge about standards service models and existing
service models of Bangladesh

+ Know about lard FSM busi fels and existing business
models of Bangladesh

* Know about the different FSM service and business models of
India

R ———

Concepts of FSM Service Model

Depends on the Local mm

Organization of
F5M Value
Chain

Ve esssssssssssssssss e mm =

Option 1: Each step of the service chain is
provided by a different stakeholder

| [ | [ e | [ o] [ 222
I N NN B —

o J

Some possible FSM service model arrangements

(o] e [ ] ot [ o [ e [ T 2]

= 5 | | coardnationarechalenging
*Creates different job
and organization

L R Ry e ——
AT R SR A S

Option 2: Collection and transportation services are
operated by one stakeholder, and the treatment and
Disposal are carried out by separate stakeholders

][] | ] 22

‘ .
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' - '
' H
'
' *Preferable when mechanical *The quality and quantity of collected '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
’

Option 3: One stakeholder manages collection and
transportation, while another oversees the treatment
and resource recovery

mpanin] [t [rmpr| | e

+ R
*Twao types of stakeholder can *Transportation and
collection and transport services | sludge cannot be controlled at the FSTP develop specific skills for their discharge is maintained by a
are available Piechanical Eidks coild fack activity different entity; it is difficult
*Simplifies the financlal flow and | difficulties if roads are narrow
FS transportation to the FSTPs *Treatment technology can be
chosen based on the resource

Option 4: One entity maintains the collection,
transportation and treatment, but the disposal or
end-use relies on another entity

napien| | ctecton | [ wmpor | [ v ] | 555 |

Option 5: A single entity manages the whole service

chain

] ] e s 82

+ + [
Radioethe risk of Unaithorasd *Requires highly developed *Easy coordination *Requires highly developed managerial skifl
discharging managerial skills
*Optimization of each component with *Requires high financial resources.
*Financial flow between the end-use Cihec; compovsents
step and the rest of the service chain |
s not optimized

-~

>|s for Sustainable FS
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Existing FSM Service Models in Bangladesh

Municipality MEnschaitty Cnedt Private Enterprise

bust Private Enterprise
Owned Service Opatubad Sacvica up'latllr;l‘::ﬂ;hrvlm

Veeemsssmsssssssssssss e

Core Stakeholders involved in financial transfers

Fecal Sludge Business Models

End-use Industries; mees rs e

LR R RS £

Ways of Financial transfers

« Oppasita of Discharge Fae 1
Discharge Incentive « Reward to discharge the collected F5 in designated
location |

Ways of Financial transfers x
= From Governmant ﬁ @
Budget Support * From Foreign Govt./Agencies/NGO

. ¥ Tarm &

« Infrastructure Build-up (Land, FSTP, Vacutug etc.)

LT R RS S

* To control the Number and Quality of C&T enterprise to
+ Septic Tank Installation Suppert Discharge License discharge at FSTP ‘
= Usually, i g - Lk vill ba gl B record
- i y for sataly p + Household will pay for removing FS from thair septic
s tank
. .

Ways of Financial transfers

* This tool usas by Govt./Lagal Entity
- ba used top il
of sludge

= Can be collected at once of in regular interval
= Can

connaction, sawer connection]
= Steady Incoma

Sanitation Tax

Financial Flow Models

D&M Costs

Vemmmessssmsssssssssssssmm e

Financial Flow Models

E There is no single FSM business model that has proven
: to be effective in all situations; indeed, models are
! constantly modified and restructured depending on the

Some possible FSM Business
Model arrangements

economic, legal, and environmental conditions.

WES

> FSM In Municipa
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Model 1: Discrete Collection and Treatment (C&T .

H Z S { ) Model 2: Integrated collection, transport and :
' model showing the responsibility of each stakeholder '
' : i treatment model '
: and the related financial transfers :
H Focal Housshekd o '
' Focal Housahold Usef Shudge Sankation ===t EMQUING ———p TENSPON ey THOALMONL s Applcation '
H Shdge Sankation ===t  EMPONG s TRASROR ey TROMUMON! s L Flow Technology H
H Flow Technology H
H ; —— Francal  Lousehold wms NGO/ Private Enterprise p— '
H r';'h“:" Household g Private Enterprise. — PublicUtity o 0 o—— st H
Purchase Price .

5 = :
H '
' Loss Potential for lllegal 4 - H
Illegal Discharge on Single Operator Can 4 5 Overall High Emptying ]

: M!&Wﬂlmlﬂ . Excluding the Poor and due to Improva Efficiency 3 Foo May be Imposed '
H vactictad Discharge Foe i H
' H
H '
. l'

Model 3: Parallel tax and discharge fee model Model 4: Licensing and sanitation tax model

Focal Hounebeld use/ Fecal Househsld

Siudge Santation =t [TENING s Transpor —,  Trestment —— o= [re]
- ‘, Applcation Sudge Santaton Emptying s TONEOM ey Trestment e L L
rancial Enduse .

r, Housshold  —s Private rterprise — PUBRURY ey Franchl | ol s Bvvane Ertetpise Publc Ualty | DS

&=
Suppernt

oy |

& Discharge licanse, ensuras
= that the government has

h 4
bl
i

Due to discharge license
Privats Operators should

can be affected

Discharge fee can

due b TR ;
htm;hle:q'm e lower more administrative have to pay fewer bribes,
Sanitation Tax control fees, or fines

A T T Ry 3

Revenue Generation Models based on
Existing FSM Operation in Bangladesh

Model 5: Incentivized discharge model

B PR .
' (- 1
) L 1 ]
' [ '
1 [ 1
) L 1 )
' [ '
] [ 1
' Fecal [eee—) S [ '
' Shdge Seistion =t DR ——e TIORON ey TROS —— o, L] '
N Few Techraiogy [ - '
H L Nao. '
1 R i B e PO U e L T H
' L : n—_— ] - For existing FSM financial '
H o s ng

H : @t . |~ models of Bangladesh most of H
H Tudgat ' the | '

: : . from £5 Collaction Fea. :
H I 2 '
L] Ll ' 1]
' N # Usually, sanitation tax varies H
B .o from 7 to 12% of yearly H
H . .o holding tax, '
' Discharge The privats oparaters have o, 3 L b H
' ancourage sludge o recover a portion of the Atfordable Collection T .
N collection and reduce total oporating costs from Sarvice for poorer HHs H H
H illogal discharge the amptying fee .o H
' '

-. P :
M N R e e  w " ‘~ --------------------------------------------------- - ',

M mmemEAmMMEAMMMeeseMmesessemeseesemeesemeemese—e——— . B Ll .

FSM Service Chain and Financial Flow diagram FSM Service Chain and Financial Flow diagram

Contalnment Emptying and Transport Treatment and End-use
Containmen Emptying and Transport Treatment and End-use
= = = Financlal Flow i
——+ Sludge Flow " Monitar pee = FI":"‘“' Fow
——— Organizational Link Sludge Flow
i ordtiring ~—— Organizational Link
sssses Monitoring

ERAS: i Resource Service

A L Ty ey, 3

FSM Service Chain and Financial Flow diagram

Technicall
Emptying

[
I
I

Treatment and End-ute |

in India

[
I
|
]
I
[
I
I

= =* Financial low = Sludge Flow Link sonee

Figure: FSM Service Chain and Financial Flow diagram for Faridpur Municipality
CRTC: Compost Research and Training Centre

FSM Service & Business Models

In Munici

SSEIRE
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'

'

'

'
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' FSM Service & Business Models in India

:

:
: 1 L Managed FSM Service, Odisha
' Service

'

' 2 Privately-ownedand Operated = Warangal Desludging Licensing, Telangana

H FSM Sarvice = Kochl Associations of Desludging Operators, Kerala

H 3 Public-Private Partnership FSTP & = Leh Public-Private F ip In F5M, Kashmir
' Sarvice Chain

'

H 4 i . Wai and Sanitation Tax,

' Sanitation Tax

H 5 Cluster FSTP + Sambhar-Phulera Cluster FSTR, Rajasthan

: = Karunguzhi-Maduranthagam Cluster FSTP, Tamil Nadu

'

'

.

'

'

'

'

H Government Managed FSM Service

'

' » Bhubaneswar Government Manage ervice, Odisha

: Bhub G tManaged FSM S Odish

. R

'

'

[ e municipality flos Unable to provide Pravanting manual E&T

: Seshdging rates desludging 5:nri sina where private sector

: timaly mannar dusludging is absant

'

H The Odisha Water The Odisha Water B
Supply and Sawarage Supply and Sowerage

H Board designed & Board allocates funds '"I:w'“;:::'x ::Il“‘ %&:};ﬂm

. supervised the SaTP from its budgat to g

H construction cover the D&M cost m:":‘::‘:ﬁ'::;“ obdrorrlck i

H

'

'

'

'

'

'

'

H Privately-owned and Operated FSM Service

'

. * Emptying &Treatment Licensing- Warangal Desludging

'

' Licensing, Telangana

H Sl Wirkatingdone by B 7o abtain the lice

' wordof mouth, focal Bl iuare operators must The operator is

: This is a market-driven plumbaers by orders Sl required to display the

N bur adel commizsion and 3 license numba the

' stickers on electric Vehicle Fitness; GPS vehicle

N Installation; Use of PPE

'

'

: :."m::ﬂ:, make Municipality maintains "l!l‘ et

H S Tormalized through a list of liconsed M::HP."I’I':I:“P".;“
sure desludged FS is - ;

! disposed of at the FSTP I';::;T;‘:iﬂ' operatorson its wabsits JiY 'y i ensed operators

H

'

Privately-owned and Operated FSM Service

+ Kochi Associations of Desludging Operators, Kerala

. "“":"""‘" o Demarcation of

geographical boundaries
UeproyaE M bes for business operations
environmant

=

Assodations were
formed to shield from
police harassment and

To sot of rules for plying
vacuum truck
operations, including
setting tarifts

| are part of Kochi Association of
| Desludging Operators

Kochi Associations of Desludging Operators,
Kerala

Enables collective
bargaining for an
improved business

environme:

New entrants can find
it challenging to enter
a market dominated by
a closed association

The municipality can
hold one entity
accountable

PN .
[~ '
I '
[ '
P :
' "

v Government Managed FSM Service :
'
H * Bhubaneswar Government Managed FSM Service, Odisha H
o A |
' M Private entity must ]
L provide servica for 28 '
LIt days/monthand H
: : providar signa service mum & trips par '
[ contract '
- H
' R ——
s Municipality holps the [l
.o The private entity fs private operator '
P provided during i W required to maintain the regarding desludging ]
. i i m;lmul is submitted ruck. schaduling, and :
: : e manitors the oparations
I '
I '
I '
[ '
. .

.
o '
o '
I :
'
' - '
v Government Managed FSM Service :
' N .
. * Bhubaneswar Government Managed FSM Service, Odisha H
H H Financial averview of FSM in . . '
' Bhubas 3 ]
: H i Capital Cost: BDT 41,650,000 :
' s9,00000 Total Anmual Expencse: BDT 2,446,822 '
Vo o= Labor: BOT 1,402,553 '
I . STP OBM: BDT 1,012,139 '
Vo 20,000,000 Solar Power System Maintenance: BOT 11,500 '
- rman man pitalty Cost, including H
o Coplhal Cist R Reverse Osmasis system in the office: BOT 20,230 :
H 5 Wesviion Annual Revenue,/Surplus Power: BDT 27,621 :
I [capital cost H
Vo '
Vo '
Vo '
oy '
L4 .

Emptying &Treatment Licensing- Warangal
Desludging Licensing, Telangana

Private entity charges
desludging foss to
based on market
pricing and the
containmant system

bkl H  Providesalegsl

manitoring: health and & H
H umbralla for destud,

safetyot workersand | 700 A LTS
disposal of FS at P '

; o S r—
designated sites may e .

lico and society

sl rom police and sociaty

requires topay a
license fees.

The license requires
periodic ranawal

> i es sqilamat
Municipality can Municipality sdvise foe can becoma barriers [H jroes

regulate desludging customers to only avail asrih sendce standards
tarifts, espacialiyfor [l of desludging services sl Mumiclpality can
poor famities from licensed operators dosi Judiciously rogulate pricing

LR R R S

[N .
[ '
[ '
[ :
' . S .

o Kochi Associations of Desludging Operators, '
[ '
ta Kerala :
'
[ :
'
[ Kochi Municipal Corporation (KMC) Associations to issue the passes to 12 '
: ' issues daily & disposal passes for members with active servics :
I each of two associations to dispose i '
I of FS at the FSTP requests for the day :
HE .
[ '
[ '
' '
[ Since the FSTP only accepts F5 from The selected private operators pay the '
. 12 trucks, the remaining Fs collected disposal pass fees to the municipality H
[ by the operators is disposed of in the at the FSTP Capital cost covers by '
T open assoclation H
[ '
[ '
[ '
[ '
[ 1
. .

Public-Private Partnership FSTP & Service Chain

+ Leh Public-Private Partnership in FSM, Jammu and Kashmir
~ A private company is
responsible for managing
FSTP aperations, along
with scheduled and

The Municipal Committee
Leh (MCL) provided
existing desludging vehicle

Private operator prepares
the schedule for
desludging, which is
shared with the MCL, who
notifies customers of the
desludging dates

Scheduled desludging is
undertaken twice a week.
The remaining days are

reserved for on-demand
destudging
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Public-Private Partnership FSTP & Service Chain Public-Private Partnership FSTP & Service Chain

* Leh Public-Private Partnership in FSM, Jammu and Kashmir

e TR

FSTP construction and O&M are
typically small in size, hence may
not attract suitable private
scheduled desludging to entities
prevent groundwater
pollution from 055

* Leh Public-Private Partnership in FSM, Jammu and Kashmir

desludging fees from the

hotals and home stays at
the time of renewal of the
yoarly license to operate

of documentary evidence
of service
Municipality can leverage
technical expertise and finance
for the investment and
operations

The private operator
finances the operating cost
with 90% of the desludging

fees collocted by tha MCL

Public-Private Partnership FSTP & Service Chain

* Leh Public-Private Partnership in FSM, Jammu and Kashmir

K .
! '
H '
H '
H '
H '
H '
H '
H '
H '
'
: Cost In BOT (1 INR = 1.19 BOT Oct 2045} H
1] 2 H
H Capital Cost BWC Financial overview of FSM in Leh, Anrual Deshadging Depense: 1,130,500 H
' Operating Cost User Fees and MCL. Value in BOT Labear: 514,080; Licensing: 30,940 N
H 7,000,000 PPE & Tools: 173,740; Fuel: 185,640 '
H 6,000,000 - Annual Maintenance: 35,700 '
' 5000000 188000 Periodic Maintenance: 190,400 H
H 4,000,000 Annual FSTP Experse: 1,300,432 i
' . Privats Company Opersind 1,000,000 — Labar: 998,600; Electricity: 28,960 H
' " ‘Casepoct Truck & FSTP 1,923,830 o '
H -mmﬂ_ .m o P, B & O ;mx 243002 PPE 8 Tooks: 23,800 N
H e i Miscellanecus Expense: 5,712 H
' :
: Househalds & Municipal Capltal Cont - Aneuel Aneual ETCANANCE S 2 780 H
B Businesses Committoe LEH Expense Reverue , & 4,165 80T]: 2,923,830 H
H ripsyaar. '
' '
’

Scheduled Desludging and Sanitation Tax Scheduled Desludging and Sanitation Tax

* Wai Scheduled Desludging and Sanitation Tax, Maharashtra

* Wai Scheduled Desludging and Sanitation Tax, Maharashtra

Oparator is roquired to
cover the capital cost of the
desludging trucks and
desludgo a fived number of
saptic tanks over the
contract period

Paymant to the private
oparatoris made on a
i on the

‘Wai Municipal Council
[WMC) given a 36-month

'
'
'
'
'
'
'
'
'
'
'
'
'
H WMC is responsi
' performance-basad

'

'

'

'

'

'

'

'

'

'

'

'

'

'

collection of sanitation tax
from OSS users as part of the

contract to a private property tax

operator by Tender desludgod

To implamant scheduled
desludging, the city was
divided into 3 zonas, with 1
Tona targeted to be covered
averyyear

WMC stalf undertake
random chocks to varify
that detludging services are
provided

on-demand
sarvices on an emargancy
basis, which is first approved
by the WMC sanitary
inspactar

Private Oparator also provides
desludging

D55 usars mist pay separatoly
for on domand emargency
service

AT TR SRR S

Cluster FSTP (Sambhar-Phulera, Rajasthan and
Karunguzhi-Maduranthagam, Tamil Nadu)

Scheduled Desludging and Sanitation Tax

* Wai Scheduled Desludging and Sanitation Tax, Maharashtra

lecated within a 10 to 15 ki

radius of sach municipality 3o

that E&T operators dispose of
FS at the F5TP

tails treatment
two or more

Ensures proper
maintenance of septic tanks
improved logistics in and hance reduces public
comparison to demand- health and environmantal
based desludging risks

Sizing of FSTP and its
operational eticlency can
be better planned in
comparisen to demand
basad desludging

The lead municipality signs a
mamorandum
undorstanding (MoU] with
‘one or more nearby
municipalities

Assured F5 disposal at
designated sites due to
performance-based

paymant FSTP operations

A L Ty ey, 3

Development Project (RUIDP)
provided funds for the capital
cost and O&M for the first 2
years of operations

Phulers municipality plans to
eollect sanitation tax, through
surcharge on water bills or on
Solid Waste Managemaent Fee

SSEIRE

Both municipalities have
municipal desludging vehicles
and must onsure that F5 is
transported to the FSTP
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‘
'

'

H f

H Cluster FSTP (Karunguzhi-Maduranthagam, Tamil

'

' Nadu)

'

'

'

[ The Karunguzhi Town KTP provides a liconsa toa

H Panchayat (KTP} handies FSTP private desludging cperator

H operations and ensures that

H the private desludging operatar KTP charges disp

' disposes of F5 in the FSTP the oper R I A

' e institutional mechanism

H ownership of shared assets amongst

H multiple municipalities is unclear; q‘:::;:‘i:: :f‘::alie: ‘h‘:':::!:::::":'
H therefore, respansibility of sustaining i % g
' Maduranthagam municipality is " rI minicipality FSTP operations largely falls on one

H raspansible for issuing licanses b ol “m. municipality

: for opamstor Karungurhi FSTP

'

'

v

'
'

'

H P
' Cluster FSTP (Karunguzhi-Maduranthagam, Tamil
'

! Nadu)

'

E Finaincial ovarview of FSHIn Costin BDT (1 INR = 1.19 BDT Oct 2019)

: Karunguzhi, Value in BDT Capital Cast: BOT 58,667,000

1 RO Monthly Expanse: BOT 63,070
[ ey FSTP Labor and OBM: BDT58,500

1 #0,000,000 b Utilities: BDT3,570

T 20,000,000

H o . A3,070 S 45,440 Monthly Revenue: BDT 66,540

: Capial Cost  Manthly Monthly FSTP Q&M fee from GoTN: 63,700

' Expanse  Revonue Disposal fees from private operator: BDT 7140

H

'

'

'

ties

> FSM In Municipa
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House Holds usually wait till
last moment/overflow

Application Process

* For Municipality
* Need to Fill up the form
* Need to make payment by Cash/Payorder
= Cash Payment
* By calling the local Community Development Committee (CDC)
Cluster Leader for Mechanical Service at KCC during their service
* By Calling to Manual Emptier

On Emergency

Mix Method (Mechanical & Manual) of Manual Emptier Preferred

Emptying requires for Harden Sludge

Perception of Payment Method and Modality

* One-shot Cash Payment

* Going to the bank is a hassle
and consumes time

= Paying regular instalment
every month is an unwanted
Burden

Learning Outcome

At the end of this session Participants will be able to:
* Know about the user experience about FSM service model of different
municipality
* Provide municipality perspective about different component of
probable FSM service models by individual quiz/survey session,

* Know about the user experience about FSM service model's tariff
structures of different municipality

= Know about the user perception about the payment modality of
different municipality

Preferred Time of Emptying

* Most of the HHs prefer
‘Night Time' for the Dirty
Work

* Most of the Vacutug Users
and Non Users of Kushtia
Municipality Preferred Day
Time Cleaning

Time-lag between Service Application and
Receipt

Service within 2d-48 hours.
‘Somatimes it takes up to 95 hours

During the COC Operation at KCC, they could
provide the sarvice within
B-24 hours

Manual Emptying service it required
8-24 hours only

Scope of Integration from Manual Emptier
* Manual Emptier wants to be Entrepreneur with support (loans &

training to handle vacutug)

* Integration/Recruitment process should be transparent Manual
Emptier of KM prefer to work with a private organization or NGO

* Mechanical emptying service will increase their social status and
financial too

* Manual Emptier Shows Strong Willingness to Move into Mechanical
System

Identified Problems in Service Delivery

* Problems in finding/retaining well-trained drivers
» Limited access of Trucks due to width of road

* Muslim employees do not want to work as drivers or
emptiers

* There is no dedicated wing for FSM in organogram
* Unavailability of Required Protective Gears

In Munici

Sustaina
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Recommendations for Service Quality
Improvement

Including FSM Tax with regular annual Tax
One-stop Call Center to receive Customer Query

L
Training arrangements for FSM Operational Staffs

.
[

'

'

'

'

'

'

'

'

'

'

'

'

'

' 1
'

'

' I
'

'

B T
'

'

'

'

'

'

'

'

[y
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FSM Monitoring -
Integrated Municipal Information System (IMIS)
* A web-based geographic

information system (GI5) designed
to support local governments

management of municipal -t R

services for accountability, .

management and planning FSM

services. —
* |n 2019, the IMIS was officially -

launched in Jhenaidah. o

*+ |tis a reporting tool
* It is a service management tool
* It is a data integration platform

L R RS 4

Marigerrans
[Roacs, Drumage}

® @@=

Tools for sanitation planning, infrastructure
investment planning and decision-making

-]

contalnments are
there within 100 m

:
'

'

'

'

'

'

'

'

'

'

'

'

'

'

' How many
'

'

'

'

'

' around a river ¥
'
'
'
'
'
'
'
'
'

2 RS
. '
'
: .
: 3 e '
H Recommendations for Service Quality H
'
. Improvement :
'
H '
H * One of the main reasons for the failure of FSM systems is the Vague H
' Delegation of Responsibilities H
'
'
' * This situation frequently occurs where an incomplete institutional H
H framework exists '
H '
'
H = It results into a lack of accountability and disagreements between !
4 stakeholders '
: :
H '
H '
H '
H '
H '
N '
‘~ 'l
B LT L RL LN

i Integrated Municipal
i Information System (IMIS)

IMIS

= IMISis an Information System
developed to catalyze CWIS approach,
and achieve SDG 6.2 Ouicomes

= Itis a convergence of web, mobile and
GIS i

source software platform

pel

= Itbrings Innovation in overall city's
sanitation system and services
fostering good Governance.

Mol Azp far fukd

R L L R R ey 4

Wb bused g (145
for tein ol mart 0 ne

Mis

AT R R £

¥ -

investment planni

Sanitation
Intervention
Feasibility Analysis

-~

IMIS (Municipal GIS database of the town)

Tools for sanitation planning, infrastructure

g and decision-making

g

Ward

a

Land use

A T R Ry ——
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Business process mainstreaming Sanitation 4

Value Chain with municipality’s regular business

process
s A
Help Desk ity O coninment Assessment Detais
-
S SetEmptying date
Customen.
Emptying detads
Feedback detail
Compost Users Collect payment

-] &
Treastment B Siudge collection detls
Plart B Compostsales datais

R
A L Ty ey 3

[ e A S

o = = e e = e e e e e e e e e

. .
B "
. .
H Dashboard for real-time monitoring and H
g : H
E evaluation of CWIS system and service '
H - ki Wit g Wi = Tnsomar ot :
H » H
: = :
H
H » '
H
H . ‘ . H
' '
H '
H H
' . | ; '
'
! Wl WD Wedd Wedd WS Weds  WweT  weds wes 5
L Application status by wards. :
'
s ;

NemmsmssmmEsssssssEsssssEsssssssEssssssssssssssm=n..——?

PR T TN

Interoperability system to integrate with L

external data sources — tax payments, and other
spatial data source
T ST i

R LN
L T R Ry 4

NemmsmssmmEsssssssEsssssEsssssssEssssssssssssssm=n..——?

P L ]

4
IMIS-Monitoring and Evaluation of Infrastructure
& Service Delivery

P54 St Cucsey

hcsten  Bveygesd  Mcond b badhuktacssry  BRad

30%

A

Cuality of Service

IMIS-Monitoring and Evaluation of Infrastructure
& Service Delivery

Wimceters  Mierpgosd W Good vt badhustacosey  Mmad

Service
Efficiency

: 3 N 34%

A a

3USIN

a8

Dashboard for real-time monitoring and
evaluation of CWIS system and service

20,001

FSM service dashboand

NemmssssmEmEsssssssEsssssEsssssssssssssssssssssesmn—n——?

o = = = e e e = e e e e e e e e e e

Interoperability system to integrate with L

external data sources —tax payments, and other

spatial data source
T ] 3

S EemsssmssEsssssEssssssssssssssssssssssssssssssssmnn—

PR T TN

4
IMIS-Monitoring and Evaluation of Infrastructure
& Service Delivery

1 2 3 . s . ] " .
W

S EemsssmssEsssssEssssssssssssssssssssssssssssssssmnn—

A

Colbected by Waed

EEEEER N

R L L LN

4
IMIS-Monitoring and Evaluation of Infrastructure
& Service Delivery

Pit  ESeptic Tank

A

Total Containments
Emptied in the Year

onmpspo B RFAEEL

2017

12 Months.
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FSM BUSINESS ANALYSIS

[ S A S S

R LN

@

Capital Expenditure (CAPEX) of
Integrated Waste Management (IWM)

L T RS R

. .

A s
N [
H li:iz '
H '
H '
H '
! CAPEX ;
'
' Costs for IWM (F5M + SWM] Treatment Plant [A] H
H —— —— T at, BT Tond St BT H
\ Sty 10 gore T Farasen 7 e ase H
' x Feratsstge s st st et I e
' |51 Plastuccryng bt -3 How 3300000 000380 '
' 271,008 400,958 !
'
H £ '
H 1
H '
H '
' . v
' . '
' . '
H ¥ '
] 8 ]
D
' 0 5
i
' T I—— s systeem 3 8] B
: [ Total construction cost (A} | H
H '
. 1
8 ’

[ S S S

@

Operational Expenditure (OPEX) of
Integrated Waste Management (IWM)

Tquiprment

Learning Outcome

At the end of this session Participants will be able to:
+ Know about different financial terms (inflation, NPV, market
discount rate, cost of fund, IRR)
* Understand the financial analysis of integrated FSM and solid
waste management
* Understanding NPV calculation with general example and based
on WM

+ Calculate FS generation, trip numbers and cost-revenue analysis of
day-to-day FSM business analysis
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Capital Expenditure (CAPEX) of
Integrated Waste Management (IWM)
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Equipment
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CAPEX

Site Preparation & Land Development Cost (B] Procuremant Cost for Solid Waste

QIR D e e | Pt o O Transport Vehicles and Equipment{C2
T Taw Caet in | Toisl Eont
= sor

P [T ] e [usrmm

ey Py (Wb el s o | aoosn
Tt mt e St P & : Iuﬂ- = L]
[repeisieyy | | 10 30
Total Cost (A+B) 92,838,690 et o
. . o Tooncoa | maoes
= T e T ST Y
| ProcementCotforfSMssnvicnsiCl) | ol 5,024,000
T o B TR T T
- .""""""""':': oL T I Total Capital Expenditure | 102,912,690
L
] g Timtes | g - | W Tsareas LA H‘Ml*‘:]
Sub-total (C1) 5,050,000
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Solid waste
Collection
Fee

Ravenue from
Compost sale
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Boundary Conditions

oy o e W i o

S
: :
H L}
H L
'
: :
H L
H '
' d based Emptying rather than Scheduled Emptying. H
H * For 2m*, the VT (FSM Service) charge should be BDT 1,000 per trip. '
. * The Low-Income Communities [LIC) will be under free of charge as the H
B equitable safe sanitation service concept. '
' + 80% efficiency has been assumed for VT, which can serve 5 times in day and H
B 24 days in a month. '
' * For solid waste management, 10% of LIC dwellers should be free of charge H
B because of the safe and equitable green service management concept for '
H municipalities. '
' = At present, a maximum of 50% collection service can be provided to city 5
H dwellers in HH on an average BDT 100.00 fee. '
' * For the sale of biofertilizer by the co-composting process, on average, 500kg 5
H can be produced initially per day, and the selling price is BOT 15.00 per kg. '
: :
A} "
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'
'
" T " '
' Financial Assumption :
'
'
H Financial Assumption '
H [t Titem |Rate H
. 1 | Cost Inflation and Revenue Inflation. 8%
| | Inifi for Bangk during project planning stage |
2 | Market Discount Rate/Cost of Funds |10%

Inflation: Inflation s the rate of increase in prices over a given period of time. Inflation is
typically a broad measure, such as the overall increase in prices or the increase in the cost of
living in a country

Market discount rate: Market discount rate also called required rate of return, is the rate of
return required by investors based on the risk of the investment.

Tha cost of funds: The cost of funds is the interest rate paid by lenders for the funds they
use in their business.

Net Present Value (NPV)

* Positive NPV: A positive NPV means the project or investment may be
profitable and worth pursuing,
+ Negative NPV: A negative NPV means the project or investment is unlikely to
be profitable and should probably not be pursued
= Zero NPV: A zero NPV means the project or investment is neither profitable
nor costly.
* Recommendation:
* Mot to accept a project unless it generates a positive NPV
* Choose a project that maximizes NPV amang available projects,
* Where no budget constraint but a project must be chosen fram mutually exclusive
alternatives, choose the one that generates highest NPV,

* When comparing mutually exclusive projects of different lengths of life, choose the
one with highest NPV, after adjusting their project lives to comparable length,

Semmma

Net Present Value (NPV)

_project & | :
H ' Prasent Valua (PV) H
H Year Cash Flow DF at 10% '
' = Cash Flowx DF H
! [ 50,000 1 50,000 '
: 1 15,000 0.909 13,635
2 25,000 0.826 20,650
3 25,000 0.751 18,775
4 7,000 0.683 4,781
5 5000, 0621 3,105
NPV[BDT) 10,846

" '
NPV Calculation for IWM :
: Fecal Sludge and H
' Capital Investmant In BOT Wastewater Treatment Cost '
H Procurement Cost for FSM Services | 5,050,000 and Site Preparation and H
: Procurement Cost for Solid Waste Transport | 5,024,000 land development cost are
Vehicles and Equipment not considering as capital
Total Procuremant Cost for IWM(BDT) 110,074,000 Investment during NPV
r calculation.
'
- RevenueGeneration Se— H
[l Revenue In BDOT  MonthlyUnits  Annual Revenue In 5
[per trig) (Trip, HH,KG) BOT '
1 Septic Tank Cleaning Fee 1,000 120 1,440,000 :
2 Solid waste Collection Fea 100 3,600 4,320,000
3 Ravenue from Compost sale 15 500 90,000
Total Revenus({BDT) 5,850,000 '
K
[ —
B LT L L L L LN

NPV Calculation for IWM

Bami
Yaar

Q

Prasont Valun

sz (PV) = Cash Flaw

Fiow (48] 0%

Capital

Operating
Cost Revenue (A)

Cost (8]

40,074,000

2273815

1
2
]
a
s
[
7
0}
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Financial Ratios ((Net Present Value (NPV))
Definition: Net Present Value (NPY) is the value of all future cash flows (positive and negative] over
the entire life of an investment discounted to the present.

Formula:

Cash Flaw,
1+

Caxh Flo

Cazh Flow,
147 i

NPV g~ Initial Investment

« Cash Flow Is the sum of maney spent and carned on the investment or project for
a given period of time

* nis the number of periods of time

® ris the market discount rate

O ~
Vemmmsssmssssssssssesss s m e

Net Present Value (NPV)

Example:

Question 02: Calculate NPV of the project ‘&' and 'B' and suggest which project
should be accepted assuming market discount rate is 10%. Capital/initial
investment for project ‘A’ is BDT 50,000 and for project ‘B is BDT 70,000.

Cash inflow in BOT:
|Year I
|Project'A” (15,000
[Project ® 45,000

Discounting Factor:

[ Year ] i E z T3 T4 T5]
Discounting Factor 1 - 083 10.751 |0.683 |0.621
{(OF). () a+one= a+on="" |

L £ 74 b A 1

Ve messsssssssssssssss e e

S EemssmsmsEsssssEssssssssssssssssssssssssssssEsssnnn—

o = = = = e e e = e e e e e e e m e

< S
H '
H H
H '
" . '

H Calculate NPV for Project ‘B S '
' s (i '
H P b '
' { 3 v
' Projoct ‘B’ 1 | '
. A '

: T Which Project \ H
N Year CashFlow DFat1o% o oo .ne A shauld be taken? n '
/ \ '

H 0 70,000 1 70,000 '
' 1 45,000  0.909 40,905 H
' 2 5,000 0.826 20,650 L !
H 3 15000  0.751 11,265 W - '
: 4 £,000 0.683 5,464 Since for same penod.uf n:'n'h :
H 5 e T T NPV is higher for project '8’ H
] than prﬂ]!(t A'so prﬂ]ﬂ( B 1
' NPV{BDT) 11,389 should be selected, H
H '
H '
H H
' '
’

R .
; @ :
' '
H '
: H
' " 3

: NPV Calculation for IWM (Operating Cost) :
'

' Meen/ Annual | Bi-Anausl Fifth- Anpual | OneTime | 5
: ol [ Staffing Total '
' ] - ] ] ] '
' 1 1awe6es | 0 a ] | 2ema0 | aanms H
H 3| iseedi0 | sz 0 a ["3107.290 | 709,032 '
H 4 161905 0 a [ | 3355873 | 8984978 '
' 5 1755433 | 108833 a a | 3624343 5,492,615 '
' 6 1800188 | 309,682 a | 3514290 6,124,160 '
' 7 | 22203 | 1283% a o | aFzrann 6,406,586 H
5 3 | eI | i ] 0 | 454628 | 6,782,007 '
' 9 | 233600 | i4m07a a 111,056 930,878 7,583,698 '
' 10 2585185 a a 25348 | 710811 '
B 1 | 7000 | aaTa 455,025 (] 750376 | 9171018 H
H 12| 3015359 a a 211486 | 9,226,846 '
N 13 | 32sesEs | 201454 o o 6708405 | 10,168,447 '
' W 3517015 [} 0 | 7.245078 | 10,762,193 '
' 15 | a7e84Es | 234975 [ o 7824684 11,858,144 5
H "8% infiation adpeied for every year. i
. .

L S S R ——

Internal Rate of Return (IRR)

.
'

'

'

'

'

'

'

'

'

'

'
Definition: The internal rate of return (IRR) is a financial metric used in H
financial analysis to estimate the profitability of potential investments. '
The Internal Rate of Return (IRR) is the discount rate that makes the net B
present value (NPV) of a project zero. IRR should be greater than the H
market discount rate/cost of fund for a project. During ranking across H
several project, it is recommended to choose project with highest IRR. '
H

'

'

'

'

'

'

'

.
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Internal Rate of Return (IRR)

Formula:

Cash Flaw, _
e R

Cash Flow;
1+IRR?

Cash Flow,
— Inittal investment

L (14 IRR™

= Cash Flow s the sum of money spent and eamed on the investment or project for
a given period of time

» nis the number of periods of time

= IRR i the market discount rate

Because of the nature of the formula, IRR cannot be easily calculated analytically and
instead must be cabulated (teratively through trial-and-error method or by using
software programmed to calculate 1RR [e.g., excel).

Day-to-day Financial Analysis of
i FSM Business

Total Trip Count

Humberl Weekn Yur: =
Number of Househald: m
Yearly Trip Count

Kumber of VT x Number week in & year x VT Operational days in & Week x Per day trip
=ax52xsud=4,160

Trip Count in total Years

= T
=4,160 x 2 » 8,320 Trips in 2 Year=HH
*8,320 trips are required for 2 years to deshudge
F5 01 3,136 HH

Cost-Revenue Analysis: Costing (all values in BDT)
(amimorcomsioron | o I
2=

1100 |

Manthly VT Maintenance and ather cost
34,000 0,10 = 3,400
VT Driver monthly sslary: 12,000-15,000 i
i Total Cumulative Cost Fixed Cost + VT
1 Maintenance Cost
= 34,000 + 3,400 = 37,400

T Operator monthby salary: ,000-12,000

Costing lor 3 years for ' VT 1
Total Monthly Fued Cost = 897,600 x 4 « 3,590,400 g
Ol Cast + VT Diiver Salary + VT Operator Salary + Commeimication Cost + VT Parking Avsrage Cost

= 7,000 + 14,000 + 11,000 = 500 + 1,500 = 34,000

L e A

Profit/Loss

Casting for 2 years for '4"VT Revenus from Destudging in2 yuars |

i 3,580,400 : ! 7,904,000

; ! |
SRS ¢ VR AT

| =7,904,000 - 3,500,400 ; =4.313,600/24 = 179,733 !

¥ =4,313,600 ! i Monthiy Profit for 1 VT |

° : Gk smnwaaaas3s

S

ana

.

A L Ty ey, 3

L T R RS 4

SI%

Average Trip/day considering Travel Distance

= Per day trip calculation for a vacutug is depending on the
travel distance.

* Travel distance is measured from collection point to disposal

gl Y
Travel Distance
iomete) 7\

2 78

L R R RS

Financial Analysis of FSM Business Model
Household Count:

e | o R e———
T - |
TN T . G136HH

Average Househaold [HH) Size:

Vememmssmmssssssssssssssee e

Total FS Volume Count

[ vicatvo ot sepicrskinnts ] 4]
Lressropermion. ] 2]
o] 2
IR TR | | CockmeiSizmen

=N of HH x Typical Septic Tank Site '
=3,136x4=12,544 m"

rer—— L ,

LT R R S

Income generation from general income Group
= 50% of Total Tripsin 2 years x General Fee
i = 8,320 x 0.50 x 1,000 = 4,160,000 2

% of Commercial Entity =3
% of Low Income Community {LIC) m fri

7" lncome generation Irom commercisiEntity
= 20% of Total Trips in 2 yoars x Comemercisi Foe  +
500 000 3

Incame generation from OC ~
= 30% of Total Tripsin 2 years x LIC Fee

Per Trip Deslusging Fes for Coms

15 thmes of BUT

A T R Ry e ——

! -HH number is 3,135,

¥sin a week
; <They araable to pay 60 taka per month for this servica.
et ived 4

i ng van for the '
i -Each van requires 1 Van operator and 1 helper. !

" Solld Waste Collection Cost (all values in BDT):
« Monthly salary for 1 van operator = 8,000 1
! Monthly Salary for 1 van halper = 6,000 :
i For 5van monthly salary/fixed cost is = 5 x [8,000+6,000] = 70,000 .
: Charge is 5% of th ¥ 70,000x 0.05=3,500 '
i Total monthly cost for 5 van is = 70,000 + 3,500 = 73,500 i
" For 2 years (24 months] cost is = 73,500x 24 = 1,764,000

In Munici
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Salid Waste Collection Revenue:

i 'E Financial Status of Existing FSM

E Emnkwlllwnvlduwunp-ur!mm
: b o e Service of Different
: Rl Municipalities of Bangladesh

*For 2 yoars (24 months] cost s 1,764,000 B

3 Profitin 2 Years = 4,515,840~ 1,764,000 = 2,751,840 |

! Monthly Profit= 2,751,840/24= 114,660

Vemmmsssmsmsssssssssssss s ae =

. A . A
1] . L] .
L] . 1] .
1] . 1 .
1 . . .
- = el ' . e '
H Lakshmipur Municipality [ Sakhipur Municipality :
' '
L] . 1] .
' L] Item Source of Funding ]
: tam Souaof Fundig - [ Vacutug 1 vehicla {activa], which is project funded H
: 5 vehicles (3 actives). Providedd by the government ' : Land for treatment plant The municipality has acquired 22 decimal lands, '
F T 7 H
H Vacutug project, H H h Project funded. H
Muricipall ired 0.5- d '
: :md iu-uun::-mp!-n - unicipa u::::quurrd 0.5-acre Lan i PR :
th Pl Lis projects. Bumi . '
H . Service Period “:;"" from Callection m:""' T.M np.::" (g Sevingsiaes) '
' : [ Service [A] vl '
' Service Pariod NUmBRrof  rotatincame (a) Ot EXPanditure  savings v 18) :
: I ips I L] I (A-8) ] Jan- Dec 2019 523 523,000 292,898 942,873 126,975 H
: ‘”“';‘0212'3 ;"e_“’r‘]“’“' 2,289 2,288,700 1,830,960 457,740 H H
H Total Expenditure including emptying and transportation, '
H [ treatmant, and making co-compast Has Go-comparting Faciiity '
' No Co-composting Facility ] H
H o '
. ! . ’
N B ’

Faridpur Municipality Faridpur Municipality

Item Source of Funding
Vacutug 7 vehicles (5 actives). All are project funded. "
Land for ici| acquired 3 acres of land for co-compast plant ) - Incoma from for
Service Period  Solid Waste  co-compost  Solid Waste  co-compost  Savings (A+B-C-D)

Co-compost plant Construction  Project funded. [ t(N)|  sMes[E) |Minagemant(c)! mpiant(D]

L R R RS S —

September
- . Number of Total y  Savings 201710
Name Trips 1a) 18 (] [a-8-c) Sictobet 10,791,177 146,782 10,518,241 1,153,578 733,851
Aug 2016 to 2019
Kuthibari Oct 2019 1603 1,788,021 1088419 156,410 543,192
{2year)
May 2015 to Has Co-composting Facility & SWM
Bandhob Palli  August 2019 820 541,282 344,304 o 197,978
[1.25 year}
e e memmmeemsmmsssesssssssmesssssssasmssmmmmmmmmmm————— L e 4
B T T .

Group Work
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In Municipalities
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Service and Business Models for Sustainable FSM In Municipalities
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