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BASIC PROJECT INFORMATION

Project Title Sustainable Cities Integrated Approach Pilot in India

Component 3 - Partnerships, Knowledge management and capacity

Project Component building

Delivery of tailored training and capacity building activities in 5 pilot

Project Deliverable cities - Bhopal, Guntur, Jaipur, Mysuru and Vijayawada

Project start date December 2019
Duration of Project 2 Years
About this Module This module is a part of the second deliverable for the project to

provide training modules for three sectors.

ABOUT THE PROJECT

“Sustainable Cities Integrated Approach Pilot in India” is one of the child projects under
GEF’s Sustainable Cities Programme in the GEF 6 cycle. The aim of the project is to integrate
sustainability strategies into urban planning and management to create a favourable
environment for investment in infrastructure and service delivery, thus building resilience
of pilot cities. The three main project components comprise- Sustainable Urban Planning
and Management, Investment Projects and Technology Demonstration and Partnerships
and Knowledge Management Platform.

National Institute of Urban Affairs (NIUA) hasbeenengaged toundertake theimplementation
of Component 3 - Partnerships, Knowledge Management and Capacity Building. As a part
of this component of the Project, a Training and Assistance Needs Assessment (TANA) was
conducted from February 2020 to August 2020 for the ULBs of five cities - Bhopal, Jaipur,
Mysuru, Vijayawada and Guntur to assess and identify the needs of the ULB officials to
prepare on-the-job training modules.

ABOUT THE TRAINING MODULE
Based on the results of TANA, training modules on Solid Waste, Wastewater and Water
Management have been developed by NIUA. The modules are an outcome of the activity 2
of the project which included the following tasks:
e On the basis of TANA results, training modules were prepared for relevant
stakeholders
e For developing the Module & Pedagogy, NIUA has synergized the experience of
practitioners and subject experts.
e The modules have been finalized in coordination with experts and officials from
cities.
This module on Wastewater Management is a part of the series of modules that would
supplement the training activities.
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(E) Summary

Understanding the current status of sanitation at International and National
level, and the need for achieving sustainable sanitation.

@ Training Objectives

° To get an overview of the Urban Sanitation Scenario around the world and
in India
Understanding the need for sustainable sanitation
Rethinking the current approaches towards sanitation management in
India

(8 oningOuteomes

To understand the importance of Sanitation
Gain exposure on existing challenges towards achieving sustainable
sanitation in India

° Explore various approaches towards Sustainable sanitation management
in India

% Chapter Contents

1.1 Urbanization & emerging trends

1.2 Urban Sanitation & associated challenges
1.3 Addressing Urban Sanitation
1.4 Moving towards Sustainable Sanitation
References
Quick Assessment
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1.1 Urbanization and emerging trends

In the year 1950, only about 30% of the world population lived in urban areas, which
increased to above 50% in 2012. At present, 55% of the world’s population lives in urban
areas and is expected to increase to 68% by 2050 (UN DESA, 2018).

India with an urban population increase from 377 million in 2011 to expected 594
million in 2036 - a growth of 57%, is one of the fastest urbanizing nations in the world.*

By 2050, it is projected that India will have added 416 million urban dwellers.?

Figure 1.1: Urban Population Trends India

40.00 9000
g 35.00 8000
9 3000 7000
§ 25.00 6000
B 5000
3 2000
kS 4000
L 1500 23000
el
5 1000 2000
5.00 1000
0 -0
1951 1961 1971 1981 1991 2001 2011
Year

I No.of Towns/UAs [l Urban Population (in crores)

Source- Adapted from Sadashivam & Tabassum (2016)

According to World Bank, more than 80% of the global GDP is generated in cities (WB,
2019). While the cities are becoming the centre of economic growth and technological
development, limited resources and inadequate infrastructure fail to meet the needs of the
growing population, posing serious threats to the wellbeing of the humans as well as the
environment.

!Report of the technical group on population projections (July 2020), National Commission
on Population (NCP), Ministry of Health and Family Welfare, Government of India

2United Nations|Department of Economic and Social Affairs. 2018. [online] Available at: https./www.un.org/
development/desa/en/news/population/2018-revision-of-world-urbanization-prospects.htm/

2 Sustainable Cities Integrated Approach Pilot in India



Considering the rapid pace of urbanization, it is important for the cities to meet the double
challenge of demographic change and the massive transformations taking place in the global
economy. It is necessary to commensurate the associated risks emerging from the rapid,
unplanned and unsustainable patterns of urban development.

The universal provision of good sanitation facilities and drainage system is a necessary
requirement to ensure betterment of community health and hygiene. Urban sanitation
infrastructure and management is one of the key concerns associated with the ever-
increasing population in the cities.

1.2 Urban Sanitation and Associated Challenges

“Sanitation is defined as safe management of human excreta, including its safe confinement
treatment, disposal and associated hygiene-related practices”. Sanitation pertains to
management of human excreta and associated public health and environmental impacts, it is
recognized that integral solutions need to take account of other elements of environmental
sanitation, i.e. solid waste management; generation of industrial and other specialized /
hazardous wastes; drainage; as also the management of drinking water supply (National
Urban Sanitation Policy, 2008).

According to the World Health Organization (WHO), an approximated 2.3 billion people
worldwide still do not have access to rudimentary sanitation facilities. Of the world’s 7.7
billion population, only 27% use private sanitation facilities with properly connected sewage
pipes, and 13% use toilets or latrines where human waste is disposed of in the right manner.

In India, as per the NSS (2019) report, in urban areas, about 96.2 % of the households have
access to latrines. About 48.9 % households use septic tank type of latrines, 8.7% twin leach
pit/ pit toilets and 39.1% piped sewer system. The vast majority of urban residents are still
dependent on on-site sanitation services such as discharging pour flush toilets to leach
pits or septic tanks. Untreated wastewater, faecal sludge and septage from septic tanks
and pit toilets in the cities is the single biggest source of water resource pollution in India.
Human waste has clearly been identified as the leading polluter of water sources in India,
causing a host of diseases including diarrhoea, agricultural-produce contamination, and
environmental degradation.®

3 Urban Management Centre, Ahmedabad, 2018. Faecal Sludge & Septage Management (Fssm) Skill Gap
Assessment Studly. [online] Deendayal Antyodaya Yojana - National Urban Livelihoods Mission. Available
at: <https.//sscgj.in/wp-content/uploads/2016/05/Concept note_Faecal SludgeSeptage Management.
pdf>
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The poor neighbourhoods tend to have the poorest sanitary conditions. This could be

attributed to the fact that, in general, toilet construction is regarded as the duty of the

owner, but, expenditure in sanitation is often limited by the following problems in the case

of poor households:

o Affordability including the cost of sewer networks connectivity;

e Land tenure confusion (fear of expulsion);

e Spacerestrictions;

e Low Priority- the value of good sanitation practices is not understood by people due to
lack of awareness/motivation, etc.

DID YOU KNOW?.

Accessing Toilets - Challenge in Slums of Bengaluru city

Mythri Sarva Seva Samithi’s (2012) study reveals that 40 percent of the slum population
did not have access to toilets. There are cases of one bathroom being shared by 100 people
and 200 people share nine toilets (in Tasker Town, Shivajinagar). Besides, due to the lack of
maintenance, these toilets tend to become unusable, which is a matter of serious concern.

For further details:
Seshaiah, M., Nagesh, L. and Ramesh, H. (2009) ‘Working Paper Series’, Accounting & Finance,
24(1),PP.75-75.D0I:10.1111/j.1467-629x.1984.tb00054.x.

Evenin settings where toilets are available, some are not used or are underused, with family
members defecating much of the time outside. This may be because of a number of reasons
like for instance, sanitation facilities may be available, but they may be uncomfortable,
unpleasant or unkempt. This may be due to poor design or development or management
arrangements. Alternatively, people have restricted access or are not comfortable in sharing
toilets, or because open defecation is a long-held preference. In some cases, people tend to
underuse their toilet because of lack of knowledge about its functioning and maintenance.
For example in the case of twin-pit pour flush toilets, some individuals believe that the
pits will fill quickly if the toilet is used too often; and they may not realise that once they
have been given time to decay, the contents of a full pit may safely be removed manually.
Such problems indicate the need for effective communication in sanitation programmes,
so that community knowledge, preferences and actions are properly understood and then
addressed through information, advice, and hygiene promotion.
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In some scenarios, sanitation facilities may be available but they are not linked to any septic
tank or existing public sewer. In these situations, no provision can be made for the treatment
of waste water or excretions, leading to transfer of waste to another part of the city, where
local pollution is caused. Households are mostly worried about the cleanliness of their
immediate environment and far less worried about the larger environmental effects.

DID YOU KNOW?.

The Issue of insufficient coverage of centralized sewer network in Raipur and the
willingness of household to get connected low (2011 status).

The city’s sewer network comprises just 11% of urban residents, while the rest of the
population depends on open drains or open wastewater disposal areas. At city level, nearly
43 per cent of the city’s population lacks a drainage system.

For further details:
Sustainable Sanitation and Water Management Toolbox. 201 1. Case Study Raipur. [online]
Available at: <https://sswm.info/node/7 932> [Accessed 9 September 2021].

Lack of regard for sanitation not only impacts health and environment, but it has drastic
effects on education, social well-being and safety as well. Sanitation linked diseases and
poor hygienic conditions leads to 1 out of 10 deaths, putting a huge strain on the Indian
healthcare sector.

In India, the various challenges associated with different systems of disposal of human
waste are discussed as below:

Septic Tank Latrines

As per the NSS report, 48.9 % urban households use septic tank latrines in urban areas.
Also, community/ public toilets in urban areas are mostly connected with septic tanks.
In un-sewered cities/ towns septic tank system is the preferred option for toilets. There
are however, two serious challenges associated with this system. The standard design
of CPHEEO, Government of India for the septic tank is rarely followed. Further, cleaning
interval of tank is rarely followed. In some households, septage from tank is removed only
when there is a sign of backflow or blockage.
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Another serious issue with septic tank system is the proper management of septage. Due to
lack of effective regulation, septage from the septic tanks, after evacuating (mechanically
or manually) is discharged anywhere suitable for the vendors-for instance, in open fields,
drains, water bodies etc., without any treatment, leading to serious problems associated
with community health, environment and irreversible ground water contamination.

Piped Sewer System

About 39.1% households are connected with sewer system in urban areas. An estimated
61,754 MLD of sewage every day. Talking of Wastewater treatment, the operational
treatment capacity of the country at present is 26840.83 MLD with 1095 number of
operational STPs. However, just 18439.96 MLD is the actual utilized treatment capacity
(CPCB, 2020). As quite evident, there seems to be a huge gap between the generation and
treatment capacity of the wastewater in the country.

Even in many cities, the existing treatment capacity remains underutilized due to various
challenges leading to sewage being discharged without treatment into the water bodies.
Various factors such as adequate and appropriate availability of resources and expertise
for proper selection of technologies and equipment for treatment, availability of funds, etc.
hugely impact the state of wastewater management.

Leach pit and other toilets

There are about 8.7 % leach pit toilets and small number (around 0.3%) other toilets.
Leach pit toilets are low cost technology, mostly found in small and un-sewered towns.
Sometimes its proper design is not followed. Such technology is not suitable for the areas
having high ground water table, as it can lead to ground water contamination. Ground water
contamination not only poses serious threat to the environment but also hugely impacts the
health of the community.

Cities must therefore take the responsibility to reduce these risks by managing factors
contributing to these emerging issues. A holistic approach must be adopted both at the
planning and implementation level, focusing on the entire sanitation value chain, extending
from the point of generation to the point of disposal/discharge or reuse.
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1.3 Addressing Urban Sanitation
Over the last two decades, effective strategies have been developed to provide affordable
sanitation services to the urban populations of all countries.

According to World Bank, the Millennium Development Goals (MDG) on global sanitation
access missed their target by 700 million people.* Although, from 2000 to 2015, the
proportion of the global population using at least a basic sanitation service increased from
59% to 68%, however, 2.4 billion people still lacked basic services. About 4.5 billion people
worldwide lacked a safely managed sanitation service in 2015, where excreta were safely
disposed on site or treated off-site.”

In 2015, the Sustainable Development Goals (SDG) were introduced to improve the lives
and the environment across the globe, targeting for holistic sustainable development.
Out of the 17 SDGs covering various aspects of human habitats and life, SDG 6 focuses
completely on water and sanitation. Safe Sanitation is imperative to ensure that we meet
the UN sustainable development goals (SDGs), particularly SDG 6, which aims at ensuring
availability and sustainable management of sanitation for all. As the global population
increased by 1.4 billion in seventeen years, the access to safely managed services has
doubled. In 2000 while 1.7 billion out of 6.2 billion (28%) people had access to safe sanitation,
itincreased to 3.4 billion out of 7.6 billion population (45%). As population with either basic
or safely managed sanitation increased from 3.4 to 5.5 billion, the number of people lacking
basic sanitation service decreased from 2.7 to 2.0 billion. The population practicing open
defecation was reduced by half from 1.3 billion to 673 million (UNICEF and WHO, 2020).
The below given diagram explains the changing dynamics of access to sanitation service
with population growth from 2000 to 2017.

*World Bank, 2020. Data - World Bank. [Online]
Available at: https.//data.worldbank.org/indicator/
[Accessed October 2020].

SUnited Nations, 2018. Sustainable Development Goal 6 Synthesis Report 2018 on Water and Sanitation.,
New York: United Nations.
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Figure 1.2: Global Sanitation Coverage, 2000-2017
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SERVICE LEVEL ' DEFINITION

Safely managed Use of improved facilities that are not shared with other

households and where excreta are safely disposed of in situ or

transported and treated off-site.

Use of improved facilities that are not shared with other

households.
Limited Use of improved facilities that are shared with other households.
Unimproved Use of pit latrines without a slab or platform, hanging latrines or

bucket latrines.

Open defecation Disposal of human faeces in fields, forests, bushes, open bodies of
water, beaches or other open spaces, or with solid waste.

Note: Improved facilities include flush/pour to piped sewer systems, septic tanks or pit latrines, ventilated improved pit
latrines, compasting toilets or pit latrines with slabs.

Source: (UNICEF and WHO, 2020)

In India, a few years ago in 2015, nearly half of the population of about 568 million people,
due to lack of access to toilets, suffered the indignity of defecating in fields, woods, bodies of
water, or other public spaces. However, since 2015, through strategic planning and intense
implementation efforts by governing bodies and stakeholders across the nation, India has
seen drastic improvement in its water sanitation and hygiene (WASH) sector. With the goal
to eliminate the practice of Open Defecation and to provide universal sanitation across
the country, nationwide campaign of Swachh Bharat Mission played a critical role. On 2
October 2019, Urban India was declared Open Defecation Free (ODF). Besides the great
achievements of the Swachh Bharat Mission towards the goals of embarking urban India
on the path of achieving universal sanitation, the Ministry of Housing and Urban Affairs
is implementing various other missions like AMRUT, Smart City Mission, NERUDP etc. to
address the issues of urban sanitation.
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ODF (Open Defecation Free)

A city/ward can be notified /declared as ODF city or ODF ward if, at any point of the day, not
asingle person is found defecating in the open. (MoHUA)

DID YOU KNOW?

Achievements (SBM-Urban) - Current Status of Access to sanitation facilities in urban areas:

INDIVIDUALHOUSEHOLD COMMUNITY & OPEN DEFECATION
TOILET PUBLIC TOILETS PS ° FREE (ODF)

Mission Target . Mission Target Total Cities EE
58,99,637 i 5,07,589 'H‘ 'u\ 4,316 - 04
Construction Achieved: Construction Achieved: ODF Declared Cities
62,60,606 (106%) 6,15,864 (121%) 4,369 (97%)

Achievements till The Year 2020, Report by Swachh Bharat Mission Urban; Source: (MoHUA)
Available at: http://www.swachhbharaturban.gov.in/

Presently, India follows a holistic approach towards its 2030 Sustainable Development
Goals (SDGs) by launching various schemes. India’s SDG Index Score ranges between 42
and 69 for States and between 57and 68 for UTs. Kerala and Himachal Pradesh are the front
runners amongst all the States with a score of 69, Chandigarh and Puducherry are the front
runners with a score of 68 and 65 respectively among the UT’s.®

One of the recent policy initiatives by the Government of India in direction of achieving SDG
6 is the Namami Gange Mission- launched as a priority programme for the period 2015-
2020. Major components include sewerage project management, urban and rural sanitation,
tackling industrial pollution, water use efficiency and quality improvement, ecosystem
conservation and Clean Ganga Fund, among others.

SIndlia follows a holistic approach towards its 2030 Sustainable Development Goals (SDGs) [Online]. Available
at: https.//pib.gov.in/Pressreleaseshare.aspx?PRID=1577014 (Accessed: November 2020).
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1.4 Moving towards Sustainable Sanitation- Rethinking
Current Approaches to Urban Sanitation

With only ten years left until 2030, the rate at which sanitation coverage is increasing will
need to quadruple if the world is to achieve the SDG sanitation targets (UNICEF and WHO,
2020).” The efforts done so far have positively demonstrated the ability of nations across
the globe, with the potential scope of achieving the targets. However, responding to the
sanitation needs requires designing systems that are healthy, accessible and usable and
sustainable over the long term. This corresponds to ‘Sustainable sanitation’, which is not a
single technology or a particular limited sanitation system design, but rather an approach
in which a large range of requirements must be taken into account in order to achieve
universal and equal access to services over the long term in a specific context. This requires,
for example, the acknowledgment and participation of consumers and organisations
responsible for service provision and operation and maintenance in the implementation
of more sustainable systems. This could include various efforts to meet user needs, to
understand behavioural factors and to determine available financial and technological
capabilities.®

Sustainable Sanitation system addresses wider environmental concerns as compared to
a typical sanitation system. A sanitation system caters to provision of safe and hygienic
facilities along with technological options for effective treatment of sanitation waste
such that it is safe for disposal into environment. Sustainable Sanitation on the other hand
acknowledges that the system must also be socially acceptable and economically viable
i.e., it should be suitable for the expected capacity for operation and maintenance, in both
technical and financial terms. This aspect is of particular importance as different types of
technologies will require varying degree of technical and financial inputs during the life
time of the technology to keep it in sustainable operation mode. Sustainable Sanitation
System also identifies a management system that ensures maximum recovery of sanitation
waste products, utilizes its nutrient cycle thus making them suitable for reuse. In this way,
sustainable sanitation is a loop- based approach that differs fundamentally from the current
linear concepts of waste water management, as it not only recognizes technology, but also
social, environmental and economic aspects along with resource management.

’State of the World's Sanitation: An urgent call to transform sanitation for better health (UNICEF and WHO,
2020)

8Andersson, K., Dickin, S. and Rosemarin, A. (2016) ‘Towards “sustainable” sanitation: Challenges and
opportunities in urban areas, Sustainability (Switzerland), 8(12). doi: 10.3390/5u8121289
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Below are the various aspects one must assess while selecting appropriate technology for

achieving sustainable Sanitation:’

e Health- Evaluating differences in risk of infections between various options

e Environment- Evaluating differences in emissions into air and water and the use of
energy and natural resources; complying the environmental norms, if any.

e Economy- Evaluating Capex and recurring costs related to the options

e Socio-cultural aspect- Evaluating appropriateness to local cultural context, social
acceptance, etc.

e Technical function- Evaluating robustness against extreme conditions, maintenance
requirements, risk of failure, effect of failure, structural stability and institutional
viability.

e Capacity- Local capacity for operation & maintenance in technical and financial terms

e Resource recovery- Degree of resource recovery and safe reuse of by-products

t should be however noted that the criteria for selecting of appropriate sanitation

technology varies from city to city. For example, a technology may be affordable for one ULB

but may not be for other. Hence, different technical options should be compared against the
above mentioned points and the preferred option must be selected based on the principles
of sustainable sanitation system.

In 2020, the United Nations Water Organisation defined Sustainable Sanitation System as
follows,

“Sustainable sanitation begins with a toilet that effectively captures human waste in a safe,
accessible and dignified setting. The waste then gets stored in a tank, which can be emptied later by
acollection service, or transported away by pipework. The next stage is treatment and safe disposal.
Safe reuse of human waste helps save water, reduces and captures greenhouse gas emissions for
energy production, and can provide agriculture with a reliable source of water and nutrients.”

Sustainable sanitation system aims creating win-win situations for diverse sectors including
environmental safety, hygienic living conditions, technical innovations, economic viability,
diversity of users and their cultural conditions.

?Technological options for solid and liquid waste management in rural areas, Ministry of Drinking water and
Sanitation, (2015)
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Figure 1.3: Sustainable Sanitation Offers Opportunities for Resource Recovery
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As shown in the above diagram, a major target for sustainable sanitation systemis to recover
maximum resources from the sanitation cycle, a practice which has been largely overlooked
inconventional linear approaches to sanitation disposal methods. A context-specific analysis
is needed of the availability and marketability of the resources in a given city, but the figure
communicates the various opportunities. Some of these resource recovery systems are
already being applied in a variety of cases e.g., wastewater irrigation, while others are less
common e.g., excreta-based fertilisers or are still at the experimental stage e.g., protein
feed production from insect larvae (Black soldier flies) grown on human faeces, recovery
of phosphates from urine etc. Simultaneously, the system can also address other criteria
through diverse approaches found suitable as per context-based needs of users.'®

To achieve “sustainable sanitation” for over a billion Indians, persistent efforts must
continue to improve the required sanitation infrastructure to meet the requirements of
rapid urbanisation and population growth, for long term perspective.

Cities should develop short-term and long-term targets to meet the sanitation needs.
Careful planning of integrated sanitation systems, providing context effective solutions and
regular operations and management can ensure wide coverage of sanitation provisions as
well as optimising investment costs. Integrated planning of sanitation in a city is necessary
for optimal performance and coherent functioning of on-site systems with off-site systems
as and when necessity arises. Both the systems address sanitation needs of different spatial
extents; hence both must coexist complementing each other.

Andersson, K., Dickin, S. and Rosemarin, A. (2016) ‘Towards “sustainable” sanitation: Challenges and
opportunities in urban areas, Sustainability (Switzerland), 8(12). doi: 10.3390/5u8121289.
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Rethinking many aspects of the approaches and practices adopted so far can help prepare
and plan for the exponential effort to be implemented in the next decade. This perspective
appliesforallthe participating stakeholders from administrationto citizens. The focus should
be on adopting a holistic approach, which transcends the cultural, economic, social, technical
and environmental dimensions in an integrated manner to ensure sustainable sanitation. At
the same time, it is necessary to recognize the need to save and manage water, nutrients,
organic matter and energy contained in sanitation and other wastewater and organic waste
streams. These resources can, and should, be safely recovered and productively reused.
With such efforts, city wide sustainable sanitation can be achieved in five to ten years.

References

1.

Andersson, K., Dickin, S. & Rosemarin, A., 2016. Towards sustainable sanitation: challenges
and opportunities in urban areas. Sustainibility, 8(1289), pp. 1-14.

2. CWIS, World Bank, 2020. Citywide Inclusive Sanitation (CWSI) Intiative. [Online]
Available at: https://www.worldbank.org/en/topic/sanitation/brief/citywide-inclusive-
sanitation#1

3. Lathi, C. et al., 2011. Sustainable Sanitation in Cities: A Framework for Action.

4. Maharashtra Jeevan Pradhikaran (MJP), C. U., 2012. Module 3- Sanitation And Liquid
Waste Management: Training Module for Local Water and Sanitation Management,
Ahmedabad: CEPT University.

5. Mehta, M., 2019. Center for Water and Sanitation. [Online]

Available at: https://www.pas.org.in/Portal/document/UrbanSanitation/uploads/
Desludging%20best%20practices_ CEPT_CPHEEO_Jan%202019.pdf

6. NIUA, 2020. Integrated Wastewater and Septage Management — A Planning Approach
(Part: B Learning Notes). New Delhi: National Institute of Urban Affairs.

7. Sadashivam, T. & Tabassum, S., 2016. Trends of Urbanization in India: Issues and
Challenges in the 21st Century. International Journal of Information Research and
Review, 03(05), pp. 2375-2384.

8. SBM-U, n.d. Case Studies. [Online]
Available at: http://swachhbharaturban.gov.in/CaseDocument.aspx?id=8cgvypuxn4ujzle4
[Accessed 2020].

9. SFD Promotion Initiative, 2018. What is an SFD?. [Online]
Available at: https://sfd.susana.org/ [Accessed December 2020].

10.  Sridhar, P, 2020. SHGs race against time to stitch masks. 20 march.

11. THEWORLD BANK, 2020. Understanding Poverty| Urban Development. [Online]
Available at: https://www.worldbank.org/en/topic/urbandevelopment/overview

Training Module on Used Water and Septage Management 1 3



12.  UNICEF and WHO, 2020. State of the World’s Sanitation: An urgent call to transform
sanitation for better health, New York: United Nations Children’s Fund (UNICEF); World
Health Organization (WHO).

13.  United Nations, 2018. Sustainable Development Goal 6 Synthesis Report 2018 on Water
and Sanitation., New York: United Nations.

14.  WHO, n.d. World Health Organization. [Online]
Available at: https://www.who.int/news-room/fact-sheets/detail/sanitation
[Accessed wednesday March 2021].

15.  World Bank, 2020. Data - World Bank. [Online]
Available at: https://data.worldbank.org/indicator/ [Accessed October 2020].

16.  World Bank, 2020. Urban Development. [Online]
Available at: https://www.worldbank.org/en/topic/urbandevelopment/overview
[Accessed Decmber 2020].

17.  World Bank, 2020. Sanitation. [Online]
Available at: https://www.worldbank.org/en/topic/sanitation [Accessed Decmber 2020].

Quick Assessment

1. World Toilet Day is celebrated annually on to inspire action to tackle the global
sanitation crisis and help achieve Sustainable Development Goal 6 (SDG 6), which
promises sanitation for all by 2030.

a. 19th November
b. 19th December
c. 30th November
d. 2nd October

2. Sanitation is the means of promoting health through prevention of human
contact with the hazards of waste.
a. Hygienic
b. Proper
c. Better
d. Perfect

3. The main objective of a is to protect and promote human health by providing
aclean environment and breaking the cycle of disease.
a. Drainage System
b. Flush System
c. Toilet System
d. Sanitary System
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4. According to NSS report, 2019, ------------ of household have access to latrines?
a. 96.2%
b. 98.7%
c. 95.2

5. Which of these diseases can happen from drinking contaminated water?
a. Pneumonia
b. Small pox
c. Malaria
d. Cholera

6. According to WHO do not have access to sanitation facilities.
a. 2.8billion
b. 2.3billion
c. 8.3 million
d. 2.49billion

* For answers please refer Annexure |
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(B) Rewp

After understanding the importance of sanitation and gaining the knowledge
on the current sanitation status of India, it is necessary to understand the
enabling environment governing the sanitation sector, to take necessary
actions.

a Training Objectives

Tounderstand the sanitation legislative instruments at the National level
Understand the state legislative instruments of the selected pilot cities
Analyze the city legislative instruments of the five pilot cities related to
the sanitation sector

(B oaningOuteomes

° Gaining knowledge about the legislative instruments available at National
level for improvement of Sanitation sector.

° Understand the State legislative instruments available for achieving the
goals of sanitation sector.

° Gaining an overview of the city level legislative instruments through the
case of five pilot cities.

% Chapter Contents

2.1 Introduction

2.2 National Legislative Instruments
2.3 List of National advisories
2.4 State Legislative Instruments
2.5 City Legislative Instruments
References
Quick Assessment
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2.1 Introduction

Theregulatory frameworks of a country influence the provisions of basic needs to its citizens
through laws, regulations, and standards. The higher judiciary has recognised the right to
sanitation as a constitutional right linked to the right to life (Gol, 2020). The responsibility
for wastewater is largely split between the Union, States, and local governing bodies (urban
municipalities and rural panchayats). The legislative instruments at the National, State, and
city levels are explained in the following sections.

2.2 National Legislative Instruments

In India, the wastewater management legislation has taken into account not only waste
generators but also the receiving ecosystems. Limits have been set in terms of effluent or
emission requirements. Depending on the type of waste generator, the limits for the amount
of waste and the characteristics of the waste have been defined. The minimum standards
of safety deemed appropriate for the receipt of waste by environments have also been
considered. The legislative instruments for wastewater management at the national level
are discussed in brief as below:

Acts and Policies governing wastewater and sanitation’
1. Water (Prevention and Pollution Control) Act, 1974, as amended in 1988.2

e Objectives: To provide for the prevention and regulation of water contamination
and for the preservation or restoration of water health.

e Key Provisions: The Act lays down a statutory provision for the establishment of
Pollution Control Boards, namely the Central Pollution Control Board (CPCB) and
the respective State Pollution Control Board (SPCB). Studies show that, while the
Act has been significantly effective in alleviating the evils of industrial pollution,
regulating household level contamination is still a challenge.

2. Water (Prevention and Emission Control) Cess Act, 1977, as amended in 2003.1

e Objective: To mandate the consumers engaged in an industry falling within the
scope of the provisions, to affix the meters for the purpose of evaluating the quantity
of water used.

e Key Provisions: To enact a cessation on the consumption of water by persons
carrying on certain industries and local authorities in order to increase the
resources of the Central Board and the State Boards for water pollution prevention
and control, which were established in accordance with the Water Act, 1974.

INIC, n.d. INDIA CODE| Digital Repository of All Central and State Acts. [Online]
Available at: https.;/www.indiacode.nic.in/handle/123456789/1612

2The Water (Prevention and Control of Pollution) Cess Act, 1977|Legislative Department | Ministry of Law
and Justice | Gol (no date).

Available at: http.//legislative.gov.in/actsofparliamentfromtheyear/water-prevention-and-control-pollution-
cess-act-1977 (Accessed: November 2020).
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The Act gives power to the Central Government to carry out the functions of Levy
and collection of cess, affixing of meters, furnishing of returns, Assessment of cess,
Rebate, Crediting proceeds of cess to Consolidated Fund of India and application,
power to make rules and penalty for not paying the cess. The Schedule Il of the Act
provides the maximum rates for the water consumed, for any purpose including
Industrial purpose, domestic purpose etc.

3. Environment (Protection) Act, 1986°, amended in 1993
e Objective: The Umbrellalegislationfor protectionandimprovementof environment.
Thisis akey act enacted by the Ministry of Environment and Forests, which transfers
powers to state governments to enact the act.
e Key Provisions: The central government is authorised to the development of new
national environmental quality standards and standards for the regulation of
pollution and effluent discharges.

The 1993 amendment to the Act sets out national requirements and standards for the quality
of treated water with criteria such as pH, turbidity and Biochemical Oxygen Demand (BOD),
Chemical Oxygen Demand (COD), nitrogen phosphates, and other parameters. The Act
applies, in principle, to any establishment, agency or entity that discharges any pollutant into
the atmosphere. In practice, ULBs are expected to comply with the discharge requirements
for wastewater discharges from wastewater treatment plants. Such discharge norms are
regularly reviewed and upgraded time to time by the Ministry of Environment and Forests &
Climate Change, Government of India.

4. The Prohibition of Employment as Manual Scavengers and their Rehabilitation Act,
1993, amended in 2013*
Manual scavenging refers to the process of manually washing, storing, disposing or
treating in some way, human excreta from dry latrines and sewers. It also requires using
the most common equipment, such as buckets, brooms and baskets.

e Objective: Recognizing that manual scavenging infringes the right to dignity, the
Act seeks to prohibit the recruitment of individuals as manual scavengers and the
rehabilitation of current manual scavengers.

e Key provisions: The Employment of Manual Scavengers and Dry Latrines
(Prohibition) Act, 1993 was amended in 2013. The previous act prohibited the
use of manual scavengers for the manual cleaning of dry latrines and also for the

3The Environment (Protection) Act, 1986|Legislative Department | Ministry of Law and Justice | Gol (no date).
Available at: http.//legislative. gov.in/actsofparliamentfromtheyear/environment-protection-act-1986
(Accessed: 18 November 2020).

4The Prohibition of Employment as Manual Scavengers and their Rehabilitation Act, 2013|Legislative
Department [Online]. Available at: http.//legislative gov.in/actsofparliamentfromtheyear/prohibition-
employment-manual-scavengers-and-their-rehabilitation-act (Accessed: 18 November 2020).
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construction of dry toilets, that is to say, toilets which do not flush and operate with
dry latrines. It provided for a term of imprisonment of up to one year and a fine to
the households who engage manual scavengers. The amended Act added to the
aims, to prohibit the dangerous manual cleaning of sewers and septic tanks, and to
track and rehabilitate manual scavengers.

Key features of the Act include:
e Infringements could result in years of imprisonment or imprisonment of INR
50,000 or both.
e Offences under the Act are visible and non-compensable.

DID YOU KNOW?.

National Survey on Manual Scavengers has been completed in all States except J&K (170
Districts). At national level so far total 38,785 persons have been identified including
earlier surveys (25015 as per 2018 survey and 13770 as per 2013 survey). Under the Self
Employment Scheme for Rehabilitation of Manual Scavengers (SRMS), One Time Cash
Assistance (OTCA) of Rs. 40,000 each has been provided to 24,863 persons; 955 Manual
Scavengers have been provided capital subsidy. Under the skill development component,
6361 Manual Scavengers have completed training programmes and 4306 are undergoing
training programme, as on 30th Sept. 2018.

- Achievements In The Year 2018-19, Report by NITI Aayog

5. National Environment Tribunal Act, 1995°

To provide for the strict responsibility for damages resulting from an accident involving
dangerous substances; the act led to creation of a National Green Tribunal (NGT) for the
efficient and expeditious disposal of cases arising from such accidents. The Tribunal is
responsible for providing appropriate and expeditious remedies in cases relating to the
protection of the environment, the conservation of forests and other natural resources
and the enforcement of any legal right relating to the environment. NGT is also
responsible for reviewing the discharge norms of effluent from sewage treatment plants
(STP), Effluent treatment plant (ETP), reviewing of reports of functioning of treatment
plants in different states.

SNational Environment Tribunal - The Official Website of Ministry of Environment, Forest and Climate
Change, Government of India Ministry of Environment, Forest and Climate Change (no date). Available
at: http.//moef,gov.in/rules-and-regulations/national-environment-tribunal/ (Accessed: November
2020).
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The EPA (Environment Protection Act) through the MoEF&CC notified the latest
discharge norms of STP on 2017. However, in April 2019 the NGT made the norms more
stringent. Both the norms are tabulated below (Table 2.1):

Table 2.1: Waste water discharge standards
for STPs by EPA/ MOEF&CC and NGT

Parameters (Units are in mg/ | EPA/ MOEF&CC NGT Order
except pH, FC MPN/ 100 ml.) notification October 2017 April 2019
pH 6.5-9.0 6.5-9.0
Metro Cities*, all State Capitals except
in the State of Arunachal Pradesh,
Assam, Manipur, Meghalaya Mizoram,
Nagaland, Tripura Sikkim, Himachal
Pradesh, Uttarakhand, Jammu and 20
. . Kashmir, and Union territory of
Biochemical oxygen Demand Andaman and Nicobar Islands, Dadar 10 for all
and Nagar Haveli Daman and Diu and
Lakshadweep
Areas/regions other than mentioned 30
above
Chemical Oxygen Demand - 50 for all
Metro Cities* all State Capitals except
in the State of Arunachal Pradesh,
Assam, Manipur, Meghalaya Mizoram,
Nagaland, Tripura Sikkim, Himachal
Pradesh, Uttarakhand, Jammu and 50
. Kashmir, and Union territory of 20 for all
Suspended solids Andaman and Nicobar Islands, Dadar
and Nagar Haveli Daman and Diu and
Lakshadweep
Areas/regions other than mentioned
100
above
Ammonical Nitrgen - -
Total Nitrogen - 10
Phosphate - <1
. Permissible
Faecal coliform <1000 <230
Source: Author
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6. National Urban Sanitation Policy, 2008¢
With growing urbanization, the National Urban Sanitation Policy was established in
2008 mandating the total coverage of sanitation in all Indian cities and towns.
e Key Provisions

*  Generate awareness and promote mechanisms for adopting healthy sanitation
practises.

e Ensure 100% maintenance and management of public sanitation facilities in all
urban areas.

e Re-orientation of institutions at all levels and mainstreaming of sanitation.

e Promoting the proper disposal and treatment of waste as well as the recycling
and re-use of treated waste for non-potable uses wherever possible.

e Strengthening ULBs to provide or cause sustainable sanitation services to be
delivered.

e Urges the states to form State Sanitation Strategy boards to prepare City
Sanitation Plans.

e Sharing the knowledge wealth accumulated during the different phases of
preparation of the City Sanitation Plans (CSPs) with practitioners all over India,
in order to provide a guideline in the future preparation of CSPs by the local
governments.

7. National Water Policy, 20027
NWP proposes the recycling and reuse of water, including return flows for the management
of demand and the efficient use of water, incentives through efficient pricing of water.

e Key Provisions:

e Water supply bills should contain charges for sewerage.

* Industries in water-short regions may be permitted either to remove only
make-up or to have an obligation to return treated effluent to the specified level
back to the hydrological system.

e Subsidies and incentives should be placed in place to promote recovery of industrial
contaminants and recycling / reuse that are otherwise capital intensive.

There is no appropriate focus on massive investment in water infrastructure, not only for
storage, given only a few weeks of extreme annual rainfall, but also for treatment, sewers
and sewerage treatment plants.

SMinistry of Urban Development, 2008. National Urban Sanitation Policy. [online] Gol. Available at: http./
mohua.gov.in/upload/uploadfiles/files/NUSP_O.pdf

’MINISTRY OF JAL SHAKTI, 2002. National Water Policy. [online] DEPARTMENT OF WATER RESOURCES,
RD & GR. Available at: http.//nwm.gov.in/sites/default/files/nwp200256 17515534.pdf
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8. FSSM (Faecal Sludge and Septage Management) Policy, 20178
e Objective: To set the context, priorities, and direction for, and to facilitate,
nationwide implementation of FSSM services in all ULBs such that safe and
sustainable sanitation becomes a reality for all in each and every household, street,
town and city.
e Key Provisions:
e Ensuring benefits of wide access to safe sanitation to all citizens, through
identification of methods and resources, across sanitation value chain
* Definingroles and responsibilities of the Government entities, agencies and key
stakeholders
* Enableandsupportsynergiesamongrelevant Central Government programmes
like SBM, AMRUT, and Smart Cities Mission to realize safe and sustainable
sanitation for all
*  Provision for incremental approach towards achieving the strict environmental
discharge standards and Mitigate gender-based sanitation insecurity directly
related to FSSM.

Missions
1. JNNURM (Jawaharlal Nehru Urban Renewal Mission), 2005-2014°

e Objective: Infuse infrastructure resources into selected Indian cities as well as
introducing a collection of urban reforms.

e Key Provisions: The project centred on 65 selected cities (mostly millions-plus)
and included two sub-missions: Urban Infrastructure and Governance (UIG), which
focused on infrastructure; and Basic Services for the Urban Poor (BSUP), which
focused on housing for the urban poor.

2. National Water Mission, 2008 under NAPCC (National Action Plan on Climate
Change)®°

e Objective: To prepare strategies for the goals of comprehensive water data base in
public domain and assessment of the impact of climate change on water resource,
Promotion of citizen and state actions for water conservation, augmentation and
preservation, focused attention to vulnerable areas including over-exploited areas,
Increasing water use efficiency by 20%, and Promotion of basin level integrated

water resources management.

SMinistry of Urban Development, 201 7. National Policy on Faecal Sludge and Septage Management
(FSSM. [online] Gol. Available at: http.//amrut gov.in/upload/newsrelease/5a5dc55188ebOFSSM._Policy.
Report 23Feb.pdf

22005. Jawaharlal Nehru National Urban Renewal Mission. [online] Available at: http.//mohua.gov.in/cms/
Jjawaharlal-nehru-national-urban-renewal-mission.php

OMINISTRY OF JAL SHAKTI, DEPARTMENT OF WATER RESOURCES, RD & GR. n.d. NATIONAL WATER
MISSION. [online] Available at: htto.//nwm.gov.in/?q=goal-3
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e Key Provisions:
The Goal 3 (Focused attention to vulnerable areas including over-exploited areas)
focuses on
e Enhancing storage capacities in multipurpose hydro-projects and integration of
drainage with irrigation infrastructures.
*  Promoting Recycling of Wastewater for meeting water needs of urban areas.

The Goal 4 (Improving Water Use Efficiency by 20%) included strategies focused on

* Researchinareaofincreasing water use efficiency and maintaining its quality in
agriculture, industry and domestic sector;

* Incentivize recycling of water including wastewater;

e Development of Eco-friendly sanitation system;

3. National Mission on Sustainable Habitat (NMSH), 20101 under NAPCC
The NMSH Is one of the eight National Missions under the National Action Plan on
Climate Change (NAPCC),that aims to encourage the sustainability of ecosystems by
enhancing energy efficiency in buildings, urban planning, improving the management of
solid and liquid waste including recycling and production of electricity, modal changes
towards public transport and conservation.

It also aims to enhance ecosystem capacity to respond to climate change by enhancing
infrastructure resilience. Management of solid and liquid waste, with a specificemphasis
on the advancement of technology for generating power from waste.

4. SBM (Swachh Bharat Mission)-Urban, 2014 - 202512
Swachh Bharat Mission (SBM) or Clean India Mission is a country-wide campaign
initiated by the Government of India in 2014, aimed to achieve an “open-defecation
free” (ODF) India by 2 October 2019. The mission is split into two: rural and urban. The
“SBM - Gramin” is financed and monitored through the Ministry of Drinking Water and
Sanitation (Now Department of Drinking Water and Sanitation, Ministry of Jalshakti);
whereas “SBM - urban” is overseen by the Ministry of Housing and Urban Affairs.

The objectives of the first phase of the mission also included eradication
of manual scavenging, generating awareness and bringing about a behavior
change regarding sanitation practices, and augmentation of capacity at the local level.
The second phase of the mission aims to sustain the open defecation free status and

“Ministry of Housing and Urban Affairs. National Mission on Sustainable Habitat. [online] Available at: http./
mohua.gov.in/cms/National-Mission-on-Sustainable-Habitat. php

L2Ministry of Housing and Urban Affairs. Swachh Bharat Mission. [online] Available at: http.//mohua.gov.in/
cms/swachh-bharat-mission.php.
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improve the management of solid and liquid waste. The mission is aimed at progressing
towards target 6.2 of the Sustainable Development Goals Number 6 established by the

United Nations in 2015.13

Swachh Survekshan 2020

The annual survey of cleanliness, hygiene and sanitation in cities and towns of India. It was
launched as part of Swacch Bharat Abhiyan, that aimed to make India clean and free of open
defecation by 2 October 2019. The first survey was undertakenin 2016 and covered 73 cities;
by 2020 the survey had grown to cover 4242 cities and was said to be the largest cleanliness

survey in the world.

2

Service Level Progress
Quarter 1: 500 M
(21% of 2400M)

Quarter 2: 700M
(29% of 2400M)

Quarter 3: 1200 M
(50% of 2400M)

Total : 2400 M

WEIGHTAGE OVERVIEW

Citizen’s Voice
Feedback: 600M
Experience: 300M
Engagement: 450M
Swachhata App: 350M
Inovation: 100M

Total: 1800 M

Certifications

GFS Star Rating: 1100M

ODF/ODF +/ ODF++/
Water+: 700M

Total: 1800 M

Source: Swachh Survekshan 2021. n.d. Swachh Survekshan 2021. [online] Available at: https://www.

swachhsurvekshan2021.org/

5. AMRUT (Atal Mission for Rejuvenation and Urban Transformation) Mission, 2015-20224
e Objective: The Mission focuses on the construction of basic urban infrastructure for
wastewater and septage management in Mission Cities with the planned outcome

of significant improvement in sewer coverage and treatment capacity.

e Key provisions: Sewerage and septage sector initiatives include decentralised or
networked underground sewerage systems, sewage treatment plants, renovation of
old sewerage systems, treatment plants, recycling and re-use of water for beneficial
purposes. Projects related to faecal sludge disposal, mechanical and biological sewage
cleaning are also eligible for funding.

3Department of Economic and Social Affairs; Sustainable Development. Goals 6 Ensure availability and
sustainable management of water and sanitation for all. [online] Available at: https:/sdgs.un.org/goals/goalé

“Ministry of Housing and Urban Affairs. Atal Mission for Rejuvenation and Urban Transformation -AMRUT.
[online] Available at: http.//mohua.gov.in/cms/amrut.php.
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AMRUT was designed to address the need of all areas with populations over one lakh in
contrast with JNNURM, which concentrated solely on cities.

Achievemnets Under AMRUT

National Level Water
Provision

1.39 crore households

Achievements till 2020, (Press Information Bureau, Govt. of India)

National Level Sewerage/
Septage Management
Services

1.45 crore households

6. Smart City Mission, 2015-2023%°
e Objective: To promote cities that provide key infrastructure and provide citizens
with a reasonable quality of life, a safe and healthy environment through the
implementation of Smart Solutions. The emphasis is on sustainable and equitable
growth, and the concept is to look at compact areas and create a replicable model

that will serve as a beacon for other cities in the future.

e Key Provisions:

Slums & Low-income
Habitations
Household water tap
79 1akh connections

Sewer connections

45 |akn

e Pan-city initiative in which at least one Smart Solution is applied city-wide,
Develop areas step-by-step - three models of area-based developments,
Retrofitting, Redevelopment, Greenfield developments.

e Provisions for Sanitation, through benchmarks and ICT interventions identified
for smart sewerage and sanitation facilities in the smart cities.

5Ministry of Housing and Urban Affairs. Smart Cities. [online] Available at: http.//mohua.gov.in/cms/smart-

cities.php
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58,8,
I—

DID YOU KNOW?

“47 operational Integrated Control and Command Centres (ICCC)
became War-rooms & played an effective role in COVID-19 response”

-Press Information Bureau. 2020. 5TH Anniversary of Urban
Missions. [online] Available at: https://pib.gov.in/PressReleseDetailm.
aspx?PRID=1634268

(ICCCs) help in tracking the status of the disease spread, tracking hospitals and identifying
localized hotspots. Smart cities like Pune, Surat, Bengaluru, etc. are using cameras at ICCC,
across the cities, designed for traffic and safety & surveillance, to track the movement of
vehicles and people in the lockdown areas.”

- Smart Cities Council India. 2020. See how these tech-enabled smart cities are helping fight
COVID-19. [online] Available at: https://india.smartcitiescouncil.com/article/see-how-these-tech-
enabled-smart-cities-are-helping-fight-covid-19

7. 14*Finance Commission (FCC) by the Ministry of Finance?¢

The FFC recommends basic grants to ULBs with the purpose of providing unconditional
support for the delivery of basic services that includes water supply, sanitation including
septage management, sewage and solid waste management. Among other services
assigned to them under relevant legislature. The 15th Finance Commission was decided
to be implemented from April 2020 focussing on Progress made in sanitation, solid waste
management and bringing in behavioural change to end open defecation.

Norms and Standards

There are various agencies that are responsible for setting the norms and standards for
overall wastewater management to be referred by the various governments and private
entities. The following table describes the standards and norms related to wastewater
prescribed by these agencies.

1pepartment of Expenditure. 14TH FINANCE COMMISSION. [online] Available at: https://www.doe.gov.
in/14th-finance-commission
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Table 2.2: Norms and Standards governing Wastewater in India

Standards/ Imﬂ:rr]naer;rt‘lng/ Focus on wastewater
norms Auth(?ritg and sanitation sector
Discharge Rules laid down in the Envirgnmental Protection Act, 1986
Standards for Schedule VI A: Provide specific standards for a variety of
CPCBY criteria relating to the disposal of waste water / effluent.
treated - .
wastewater The requirements include those for colour, pH, BOD, COD,
degree of contaminant metals, etc.
Standards for The CPCB pre;cribes speciflc s'tandards for quality acco!'ding
water quality CpPCB:?® to the categories for e.g. Drinking water, Water for Bathing,
Water for irrigation industrial cooling etc.
Standards for Public toilets to be constructed every 1 km, including in
construction of CPHEEOY parks, plaza, open air theatre, swimming area, car parks, fuel
community / stations. Toilets shall be disabled-friendly and in 50-50 ratio
public toilets (Male / Female).
The Drinking Water Quality Monitoring protocol describes
specific requirements for monitoring drinking water quality
Laboratory ensuring provision of safe drinking water to the consumers.
protocolsand | CPHEEO?® It also includes requirements for setting-up laboratories
standards at State, District and Sub-district level and their quality
control for regular testing and surveillance of drinking water
sources.
As per the guidelines given in manual of sewerage and
Guidelines sewage treatment by CPHEEO, sewage generation ha.s
and manual on been estimated at 80% of water supply. For urban drainage
wastewater system, the coefficient of runoff may be calculated for areas
. ’ CPHEEO* with composite land use pattern on the basis of anticipated
solid waste, land R L
storm water and use in the new areas and existing land use pattern for
otc the areas already developed. In urban area, runoff coefficient
’ not less than 0.6 may be adopted in absence of adequate
details of the areas.

7 Central Pollution Control Board. 1986. GENERAL STANDARDS FOR DISCHARGE OF ENVIRONMENTAL
POLLUTANTS PART-A : EFFLUENTS. [online] Available at: https.//cpcb.nic.in/displaypadf:
php?id=R2VuZXJhbFNOYWS5kYXJkcy5wZGY=

Central Pollution Control Board. Water Quality Standards. [online] Available at: https.//cpch.nic.in/

wqstandards/

PMINISTRY OF HOUSING AND URBAN AFFAIRS, 2018. ADVISORY ON PUBLIC AND COMMUNITY
TOILETS. [online] Central Public Health and Environmental Engineering Organisation (CPHEEQ). Available at:
http.//cpheeo.gov.in/upload/whatsnew/5c0a08232e 7afAdvisory2%200n2%20public%20toilet. pdf

292013. Uniform Drinking Water Quality Monitoring Protocol. [online] MINISTRY OF DRINKING
WATER AND SANITATION, Gol. Available at: https.//jalshakti-ddws.gov.in/sites/default/files/
UniformDrinkingWaterQualityMonitoringProtocol.pdf

21 Ministry of Housing and Urban Affairs, Government of India. n.d. CPHEEO Manuals. [online] Available at:
http://cpheeo.gov.in/cms/manual-on-solid-waste-management. php#
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Standards/ Imﬂ:rr:'\aer'\rt]mg/ Focus on wastewater
norms Authogrlitg and sanitation sector
NGT (National Min.istry of Jurisd.ictions include all envirqnmenta] laws on air and water
Environment Environment, pollution, EPA, FCA a.n'd the B|od|v§r§|ty act. It order§ for"_
Tribunal) quest & th_e statutory recognition of the principle of no-_fault liability,
Guidelines? Climate Change | principles of Sustainable development, precautionary
(MoEF & CC) principle and polluter pays principle.
SLB framework encompasses 28 performance indicators
across four sectors water supply services, sewerage
Service Level MoUD, management (sewerage and sanitation), storm water
Benchmarks Government of | drainage, solid waste management (SWM) services.
(SLB’s)® India According to SLB framework, cities have to present their
own performance data along with a performance gap
analysis and improvement in plans.

Source: (Author)

1. National Building Code, 200524

The Detailed Building Code, the National Building Code of India (NBC), is a national
instrument that provides guidance on the regulation of building construction activities
across the nation. It serves as a model code to be followed by all agencies engaged
in construction works, be they the Departments of Public Works, other government
construction departments, Local entities or private building companies.

e Objective: The Bureau of Indian Standards, in line with the recommendations of the
Planning Commission, formulated the National Building Code in 1970 in order to unify
the scattered rules and provisions on construction. There have been two significant
updates reflecting the condition of the buildings caused by technological advances-
growth in population and public safety issues, leading to the new 2005 edition.

e Key provisions:

e The Code includes legislation which may be implemented or enforced without
delay for the use of different departments, local authorities and public bodies.

e The Code also extends to legislation for ventilation, acoustics and plumbing
facilities, such as water supply, drainage, sanitation and gas supply.

* Design, layout, installation and maintenance of drains for foul water , surface
water, subsoil water and sewage; along with all ancillary works, such as
connections, manholes and inspection chambers used inside the building and
connections from the building to a public sewer, a private sewer, a separate

22 National Green Tribunal (no date). Available at: https.//greentribunal.gov.in/ngt-practise-procedure-rules
(Accessed: November 2020).

23 Ministry of Housing and Urban Affairs, Government of India. Service Level Benchmarks. Available at: http.//
mohua.gov.in/cms/Service-Level-Benchmarks.php (Accessed: November 2020).

24 National Building Code - Bureau of Indian Standards (no date). Available at: https.//bis.gov.in/index.php/
standards/technical-department/national-building-code/
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sewage-disposal system, a cessation-pool, a soak-up or other permitted points.

Table 2.3: IS Codes of NBC, 2005 governing wastewater

Standards/norms Focus on wastewater and sanitation sector
1S 2470 (Part 1):1985 - Code of Practice for installation of septic tank:
design criteria and construction.

IS 2470 (Part 2):1985 - Code of Practice for installation of septic tank:
secondary treatment and disposal of septic tank effluent.

1S 1172:1993 - Basic requirements for water supply, drainage, and

Standards for sanitation.
construction of IS 12314:1987 - Code of Practice for sanitation with leach pits for rural
septic tanks communities.

in1S Codes of NBC | IS 9872:1981 — Precast concrete septic tanks.

IS 5611:1987 - Code of Practice for waste stabilization ponds
(facultative type).

1S 10261:1982 — Requirements for settling tanks (clarifier equipment)
for wastewater treatment.

1S 13496:1992 — General requirements for suction machines for
cleaning sewers, manholes and so on.

Source: (BIS)

The guidelines and Bye-laws laid for effective storm water management are discussed in the
table as below:

Table 2.4: Standards and Norms guiding the Stormwater Management

Guidelines Existing Key focus

Development Plans &
Implementation, URDPFI
guidelines, 2014%

Model Building bye-laws, Provisions for rainwater harvesting, green buildings,
2016%* segregated toilets, wastewater reuse and recycle

Preparing the proposed and use bifurcation for different
urban centres

Storm water Index - National
Water Mission on Sustainable
Habitat, 2015

Assess and monitor implementation of sustainable
stormwater management

Source: (Author)

252014. Urban and Regional Development Plans Formulation & Implementation Guidelines, 2014. Volume I/
A. [online] Ministry of Urban Development. Available at: http.//www.naredco.in/notification/pdfs/Volume%20
11%620A%20Compilation%200f%20Legal%20Instruments%200f%20URDPFI%20Guidelines%202014.pdf
262016. Model Building Bye-laws, 2016. [online] Ministry of Urban Development, Government of India.
Available at: https.//smartnet.niua.org/sites/default/files/resources/mbbl.pdf

2’Manuals and Advisories. [online] Available at: http.//mohua.gov.in/publication/manual-on-storm-water-
drainage-systems--2019.php
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2.3 State Legislative Instruments

As sanitationis a state subject, various states have come up with their own legal instruments
either in the form of State Municipal Acts or Policy measures considering state specific
situations. Karnataka Urban Drinking Water and Sanitation Policy, 2003; The Haryana
Municipal Corporation Act, 1994; Gujarat Irrigation and Drainage Act, 2013; etc. are some
examples for such legal instruments.

The SCIAP project is focused on the five cities, i.e., Guntur-Vijayawada, Mysuru, Bhopal
and Jaipur, belonging to the states of Andhra Pradesh, Karnataka, Madhya Pradesh and
Rajasthan respectively. Thus, this section shall provide the legal instruments available
for sanitation sector in each of the above-mentioned states and further elaborate on the
selected pilot cities for the project.

Andhra Pradesh (Pilot cities: Guntur and Vijayawada)

The urban local bodies in Andhra Pradesh are largely steered by Andhra Pradesh
Municipalities Act 1965 for the municipalities and Andhra Pradesh Municipal Corporations
Act 1955 for Municipal Corporations.

1. AndhraPradesh Municipalities Act, 19652

e All the powers and functions of the Urban Local Bodies in Andhra Pradesh with
respect to drainage, water works etc. are laid out categorically from section 147 to
section 159 of the Act which include management, construction, inspection, fine-
levying provisions etc.

e Constructing, altering, cleaning and maintaining sewers and drainage networks is
obligatory duty of the municipality.

e Before construction of any new building, the interested person must notify the
municipality about information required by the bye-laws or demanded by the
municipal council regarding the limits, dimension, design, ventilation and materials
of the proposed building, and the intended situation and construction of the drains,
sewers, privies, water-closets and cesspools and must obtain permission regarding
the same.

e Supervision and Execution of Drainage / Sanitary works: A certificate of Supervision
and Execution of drainage / sanitary works shall be enclosed in the prescribed Form
by the Architect / Engineer / Supervisor as the case may be.

28 Government of Andhra Pradesh (1965) Andhra Pradesh Municipalities Act, 1965(0), pp. 0-12.,
Available at: http.//www.ielrc.org/content/e6503.pdf
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The key aspects of the Andhra Pradesh Municipality Act 1965 concerning wastewater
management are discussed below:

Table 2.5: Aspects along with the Regulations governing
the wastewater management in Andhra Pradesh

Management aspects

Regulations

Maintenance of drainage
system

&

Power to regulate
discharge of water

Public drainage:

e The Municipal Council holds the power to permit, provide and
maintain a sufficient system of public drains.

e Owners of buildings to pay for clearance of sullage from their
buildings by connecting their house-drains with public drains

Private drainage:

All house drains within the municipality shall be under the control
of the council. All works to be carried out according to the bye-laws.

* Connection of house-drains of private latrines with public
drains of underground sewers within specific distance as
mentioned in Section-150 of part V.

 If owner or occupier fails to comply with the notice specified

within fifteen days, shall be recovered in the same manner as
property tax by the Commissioner.

Tariff fixation, collection

For discharge of drainage from private premises to the public
drains, payment shall be made on the basis of:

» Either monthly rent or percentage of capital value of the
building as laid down in the bye-laws, or

e According to the number of taps allowed.

This may be recoverable in the same manner as the property tax
by the Municipal Council.

Power to close
open discharge and
disconnection of services

Commissioner has the power to close or limit the use of existing
private drains, on the condition, in providing another for the
drainage of the premises and communicating with a public drain
or other place aforesaid. The expenses incurred shall be borne by
the Council. (refer Section 151)

No permission to build
over drains

Without permission of the council, no person shall place or
construct or in any way interfere with, any public drain, whether
it passes through public or private ground.

Construction of culverts
or drain covers

The Commissioner may by notice require the owner or occupier
of any building or land adjoining a public street to construct
culverts or drains-coverings over the side channels or ditches at
the entrances to the said building or land.

Provision of public
latrines and urinals

The council may permit, provide and maintain, sufficient number
of public latrines and urinals and shall cause the same to be daily
cleaned and kept in proper order. (refer Section 156)

Source: (IELRC, n.d.)
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Other similar legal instruments which govern sanitation services include AP Building Rules
2012?%?, modified in 2017 notified by the State Government under the provisions of Andhra
Pradesh Municipalities Act, 1965.

Main provisions of the Act include:

e The act provides that the planning, design, construction and installation of water supply,
drainage and sanitation etc. shall be in accordance with the provisions of Water Supply,
Drainage and Sanitation, Gas Supply or Plumbing Services, of the latest edition of
National Building Code of India.

e Foreachplot, the Application for Building Permission should be accompanied by services
plan, including the drainage and sewerage work plan and a certificate of supervision and
execution of drainage / sanitary works to get the approval from the Authority.

e The relevant provisions, standards contained in these Rules and also as given in the
NBC shall apply to the type of occupancy/development in addition to requirements
mentioned, depending on the type of proposal, e.g., Assembly buildings, Educational
buildings, etc. Requirements of Water Supply, Drainage and Sanitation are to be referred
from Annexure-5.

e Construction of other facilities like bathrooms, kitchen, water closets etc. is subject to
provision of sewer line supply.

e Conditions on construction of septic tanks along with dimensions have been outlined.

e The provisions such as location of sewer lines, submission of sewer and water supply
plans for sanction, inspection of sewer lines etc. have been allotted to the municipal
authority.

2. AndhraPradesh State Sanitation Strategy (AP SSS)*°

The National Urban Sanitation Policy (NUSP) of the Government of India announced in
2008, entrusted state governments to prepare their State Sanitation Strategy (SSS) in line
with constitutional provision. The AP SSS recognizes primacy to integral solutions that
covers sub sectors of solid waste, waste water (including septage), storm water drainage
and drinking water. The National Urban Sanitation Policy (2008) stipulates all Urban Local
Bodies (ULBs) to develop their City Sanitation Plans (CSP) as a city level instrument for
sanitation sector planning. AP SSS is a major fillip to guide the Municipal Authorities to
prepare and operationalize the CSPs.

22 Department, M. A. and U. D. (2013) AP Building Rules 2012, Available at: http.;/www.bareactslive.com/
AP/ap431.htm

%0 Pradesh, A. and Strategy; S. S. (no date) Andhra Pradesh State Sanitation Strategy .
Available at: http//www.urbansanitation.org/live/hrdpmp/hrdpmaster/hrdp-asem/content/e30293/
e31169/e49811/e65195/FINAL_AndhraPradeshSSS-Releasedversion.pdf

Training Module on Used Water and Septage Management 35



Key Highlights:

Ensuring 100 percent hygienically safe and sanitary treatment and disposal

Achieving Open Defecation Free Cities

Improved institutional governance and enhanced human resource capacities for
city-wide sanitation

Enhanced awareness and sustained behavioral change

Technological efficiency and appropriateness

A draft implementation plan is also attached with broad Measures to be implemented
from the AP-SSS and their implementation timelines.

According to the order published in 2001, by the Municipal Administration and Urban
Development Department of Andhra Pradesh, Rainwater harvesting has been made
mandatory in all new buildings with an area of 300 sqm or more. Tentative for enforcing this
deadline was June 2001.%!

3. Andhra Pradesh Water, Land and Trees Act, 200232

The Act came into force on April 4, 2002 with an objective of promoting water conservation
and tree cover, and regulating the exploitation and use of ground and surface water, and
protection and conservation of water sources, land and matter connected therewith.

The Act provides the Authority to have functions, for which it may appoint officers and
servants. The functions are to:

Promote water conservation and enhancement of tree cover in the State.

Regulate the exploitation of ground and surface water

Make regulations for the functioning of authorities at the District and Mandal Level
Advise the Government on legislative and administrative and economic measures, from
time to time, as incentives or disincentives relating to taxes, levies, fee or other charges
to promote conservation of natural resources.

To advise on strengthening Public Participation in Conservation of Natural Resources.

31 2000. Government of Andhra Pradesh[online] Available at: http./www.rainwaterharvesting.org/urban/

govt order1.htm

32 2002. Andhra Pradesh Water, Land and Trees Act and Rules, 2002. [online] International Environmental

Law Research Centre. Available at: http.//www.ielrc.org/content/e0202.pdf
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Rajasthan (Pilot city: Jaipur)
The following legislation and documents are the bases of the practices adopted by the State
Government and agencies therein, for regulating the sanitation sector within the state.

1. Rajasthan Municipalities Act, 200932

According to section 45 of the Act, It shall be the duty of every Municipality to make

reasonable provision and proper arrangement for the following matters within the municipal

area, namely: -

e Publichealth, sanitation, conservation, solid waste management, drainage and sewerage,
cleaning public streets, places and sewers, and all spaces, not being private property,
which are open to the enjoyment of the public, whether such spaces are vested in the
Municipality or not, removing noxious vegetation and abating all public nuisances;

e Removing filth, rubbish, night-soil, odour, or any other noxious or offensive matter from
privies, latrines, urinals, cesspools or other common receptacles for such matter in or
pertaining to a building or buildings;

e Securing or removing dangerous buildings or places and reclaiming unhealthy localities;

e Constructing, altering and maintaining public streets, culverts, municipal boundary
marks, markets, slaughter-houses, drains, sewers, drainage-works, sewerage-works,
baths, washing places, drinking fountains, tanks, wells, dams and the like;

e Constructing public latrines, privies and urinals;

e Making arrangements for preparation of compost manure from night soil and rubbish;

Under the section 46 of the Act, the other municipal functions of a Municipality may include,
having regard to the satisfactory performance of its core functions which shall constitute
the first charge on the municipal fund, and subject to its managerial, technical and financial
capabilities, undertake or perform, or promote the performance of, any of the following
functions, namely: -
e Inthe sphere of protection of environment (related to sanitation sector)

e Reclamation of waste lands;

e Promotion of measures for abatement of all forms of pollution;

e Inthe sphere of public health and sanitation

e Reclamation of unhealthy localities;

e Maintenance of all public tanks and regulating re-excavation, repair and up-keep
of all private tanks, wells and other sources of water-supply on such terms and
conditions as the Municipality may deem proper; and

e Advancement of civic consciousness of public health and general welfare by
organizing discourses, seminars and conferences;

33 Rajasthan Municipalities Act, 2009. Available at: http.;/www.bareactslive.com/RAJ/RJO18.HTM
(Accessed: December 2020).
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2. State sewerage and waste water policy, 20163

The Government of Rajasthan’s ‘Sewerage and Waste Water Policy’ is read in accordance
with the most current versions of the following, legislations and documents of the
Government of India:

Latest Manual on Sewerage and Sewage Treatment Systems, 2013, Environmental
(Protection) Act, 1986, The Environment (Protection) rules, 1986, The Water (Prevention
and control of pollution) Act, 1974, The Water (Prevention and control of pollution) cess
Act, 1974, The Water (Prevention and control of pollution) Amended rules, 2011, The
water (Prevention and control of pollution) Cess rules, 1978, The water (Prevention and
control of pollution) Rules, 1975, National Urban Sanitation Policy 2008, National Water

Policy 2012, Rajasthan Municipalities Act, 2009, Quality standards suggested by Central

Pollution Control Board and Rajasthan State Pollution Control Board, Standards set by

Bureau of Indian Standards (BIS), Effluent Quality guidelines for health protection measures

in aquaculture use of waste water, Quality guidelines for health protection in using

human wastes for aquaculture and Service Level Benchmarks Fixed by Ministry of Urban

Development.

e All cities and towns of Rajasthan become totally sanitized, healthy and liveable and to
ensure, sustain good public health and environmental outcomes for all their citizens
with a special focus on hygienic and affordable sewerage facilities for the urban poor
and women. All urban dwellers will have access to and use safe and hygienic sewerage
facilities and arrangements so that no one defecates in the open.

o Toovercome the shortage of water, for different purposes, use of potable water should
mostly be for drinking purposes and re-use of water up to a certain quality after proper
treatment of water for non-drinking purpose and last but not the least scientific disposal
of the remaining waste is the object behind formulating this policy.

Functions: The policy guides the ULBs in managing their sanitation sector in the following
heads-

e OnResource Development

e OnResource Management

e On Wastewater Collection and Treatment

e On Reuse of Treated Effluent and Sludge

e On Pricing, Financing and Investment

e Source of Funds for Sewerage Project

e On Standards, Regulations and Quality Assurance

34 Rajasthan, G. of (2016) STATE SEWERAGE & WASTE WATER POLICY- 2016’ Available at: https.//urban.
rajasthan.gov.in/content/damy/raj/udh/Isgs/Isg-jaipur/pdf/Sewerage_and Waste Water Policy 07.09.2016.
pdf
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e On Legislation and Institutional Arrangements
e OnPublic Awareness
e On Service Level Benchmarks & Implementation Plan

3. Rajasthan Urban Development Policy, 20173

The vision of Rajasthan Urban Development Policy is:

“To develop cities and towns which enhanced productivity, liveability, and prosperity for the
citizens.”

Objectives for Municipal Wastewater Management:

e To ensure 100% coverage of sanitation services with proper collection, transportation,
treatment, and disposal.

e To eliminate open defecation by providing sanitation services to the urban poor on a
priority basis.

e To incentivise private sector participation for implementing innovative technologies in
sanitary waste management focusing on treatment for maximum recycle and reuse of
wastewater.

e Toimplement “polluter pays principle” for management of wastewater

Objectives for Stormwater Management:

e To make storm water management system an integral part of urban planning and
development process with the municipal body responsible for compliance of the same.

e To ensure regular maintenance and operations of the drainage system throughout the
year, especially during the monsoon season.

4. Faecal Sludge & Septage Management Guidelines for Urban Rajasthan, 20183¢

These operative Guidelines are formulated by the GoR, drawing from the provisions and
specifications for Faecal Sludge and Septage Management from the National Faecal Sludge
and Septage Management Policy, 2017; Rajasthan Wastewater and Sewerage Policy,
2016, Primer on Faecal Sludge and Septage Management, 2016; National Building Code,
2005; revised CPHEEO Manual on Sewage and Sewerage Treatment 2012; Advisory Note
on Faecal Sludge and Septage Management in Urban India, 2013; and National Urban
Sanitation Policy, 2008.

9% Local Self Government Department, 2017. Rajasthan: Urban Development Policy. [online] Government of
Rajasthan. Available at: https://urban.rajasthan.gov.in/content/dam/raj/udh/organizations/ruidp/MISC/
Rajasthan_Urban_Development_Policy_Final_Approved.pdf

% Local Self Government Department, 2018. Faecal Sludge & Septage Management Guidelines for Urban
Rajasthan. [online] Government of Rajasthan. Available at: https.//urban.rajasthan.gov.in/content/dam/raj/
udh/organizations/ruidp/MISC/Final_State FSSM_Guideline_upload.pdf
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e Aim: to promote a comprehensive and integrated approach to Faecal Sludge and
Septage Management covering the attributes of the collection, storage, desludging,
transportation, treatment, disposal and reuse, and ensure the compliance with
various national-level guidelines and regulations.

e Objectives: To be facilitators for all relevant stakeholders for their individual roles
and responsibility;

e To establish a robust institutional and regulatory mechanism at the State and
ULB-level to bridge the existing gaps in FSSM value chain;

* To provide clarity on selections of towns and intervention approaches to kick-
start implementation;

e To provide necessary guidance for planning and implementing FSSM
interventions at a town and city-level;

e To facilitate the adherence to proper design, collection, treatment, disposal
and reuse standards in managing faecal sludge/septage with the existing
infrastructural capabilities of the ULBs;

e To further strengthen the framework focused on implementing the provisions of
the Prohibition of Employment as Manual Scavengers and their Rehabilitation Act,
2013.

5. Unified Building Bye-laws, 2017%

The state government has made rainwater harvesting mandatory for all public and
commercial establishments and all properties in plots covering more than 500 m? in urban
areas.

If completion certificate for RWH is not submitted to PHED, water supply connection can
be terminated.

The section 9.12 of the bye-laws, have made it mandatory for all the liquid waste/sewage
pipes to either be connected to the nearest municipal pipelines or have the provision of a
septic tank/soak-pit within the plot, constructed according to the NBC 2005.

37 Local Self Government Department, 201 7. Unified Building Bye Laws. [online] Government of Rajasthan.
Available at: https.//urban.rajasthan.gov.in/content/dam/raj/udh/uits/uit-kota/pdfs/Unified%20
Building%20Bye%20Laws%20201 7 pdf
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Madhya Pradesh (Pilot city: Bhopal)

1. Madhya Pradesh Municipal Corporation Act, 1956 and M.P Municipalities Act, 19613
The Corporation shall make adequate provision, by any means or measures which it may
lawfully use or take, for each of the following matters, namely:-

Disposing of night soil and rubbish and, if so deemed desirable, preparation of compost
manure from night soil and rubbish;

Constructing, altering and maintaining public streets, culverts and corporation boundary
markets, latrines, urinals, drains, sewers and providing public facilities for drinking
water; watering public streets and places;

Theerectioninproper and convenientsituationsonmunicipal land of water closets, closet
accommodation, urinals, and other conveniences for the public and the maintenance and

the cleansing of the same;
Matters which may be provided for by corporation at its discretion.
Establishing and maintaining a farm or factory for the disposal of sewage.

Table 2.6: Aspects along with the Regulations governing
the wastewater management in Madhya Pradesh

Management aspects

Regulations

Power to close
open discharge and
disconnection of
services

Commissioner has the power to close or limit the use of existing
private drains, on the condition, in providing another for the
drainage of the premises and communicating with a public drain or
other place aforesaid. The expenses incurred shall be borne by the
Council. (refer Section 193)

No permission to build
over drains

Without permission of the Commissioner, no person shall place or
construct or in any way interfere with, any public drain, whether it
passes through public or private ground.

Construction of
culverts or drain covers

The Commissioner may by notice require the owner or occupier of
any building or land adjoining a public street to construct culverts
or drains-coverings over the side channels or ditches at the
entrances to the said building or land.

Provision of public
latrines and urinals

The Municipality may permit, provide and maintain, sufficient
number of public latrines and urinals and shall cause the same to be
daily cleaned and kept in proper order. (refer Section 194 & 195)

Sewage and rain water
drains to be distinct

Commissioner may require that there be one drainage for
offensive matter and sewage and another drainage for rainwater
and uncontaminated sub-soil water, each drainage in separate
municipal drains or other places specified by the Drainage
Discharge Commissioner, or in the drainage discharge area, or into
other suitable places.

Source: (M.P. Municipal Corporation, 1956)

38 1956. Madhya Pradesh Municipal Corporation Act, 1956. [ebook] Available at: http./www.janaagraha.org/
asics/report/Madhya-Pradesh-Municipal-Corporation-Act-1956.pdf
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2. The M.P. Nagar Tatha Gram Nivesh Adhiniyam, 1973%°

The government of Madhya Pradesh (GoMP) enacted the M.P. Nagar Tatha Gram Nivesh
Adhiniyam, 1973, act for planning and urban development in the state. For giving the
enforcement powers and permissions, the GoMP makes the rules under M.P. Bhumi Vikas
Rules, 1984. (Department of Housing and Environment, 2020)

Functions: Execution of plans, projects and schemes for the development of the cities of
Madhya Pradesh.

3. The M.P.Bhumi Vikas Rules, 19844

In exercise of the powers conferred by Section 85 read with sub-section (3) of Section 24
and Section 31 of the Madhya Pradesh Nagar Tatha Gram Nivesh Adhiniyam, 1973 (No. 23
of 1973), the State Government prepared the MP Bhumi Vikas rules. The rules apply to all
of the Madhya Pradesh.

The rules prescribe mandates related to building construction as well as the wastewater
infrastructure layout procedures within a plot falling within the Development Authority
boundary.

4. Govt. of Madhya Pradesh State Level Policy (2017) for Waste Water Recycle & Reuse
and Feacal Sludge Management (FSM)*

The Policy, envisions, “All MP State cities and towns become totally sanitized, healthy and

liveable and ensure and sustain good public health and environmental outcomes for all their

citizens, with a special focus on hygienic and affordable sanitation facilities for the urban

poor and women”.

The policy specifically endorses the following core principles:

e To promote proper functioning of network-based sewerage systems and ensure
connections of household so as to prevent dry weather flow in drains & streets.

e Treatment of sewage and sludge is required prior to discharge into the environment.

e Promote recycling & re-use of treated sewage for non-potable applications.

o To make Sewerage project economical and environmentally sustainable.

e Capacity building for enhanced institutional ability to govern the sector effectively.

32 1973. The M.P. Nagar Tatha Gram Nivesh Adhiniyam, 1973. [online] Available at: http.//bareactslive.com/
MP/MP539.HTM

90 1984. The Madhya Pradesh Bhumi Vikas Rules. Part-I-General. [online] Available at: http.//mptownplan.nic.
in/Rules/vikasniyam/MPBVN-1984.pdf

41 Urban Development & Housing dept., 2017. State Level Policy (2017) for Waste Water Recycle & Reuse and
Feacal Sludge Management (FSM). [online] Govt. of Madhya Pradesh. Available at: http.//www.mpurban.
gov.in/Uploaded%20Document/guidelines/8%205tatel evelPolicyV1.pdf
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e Establishment of an efficient, effective, affordable and accountable system for managing
urban sewerage and septage management.

o Effective monitoring and evaluation of the initiatives intended to improve sewerage and
septage management services.

e Coverage of all citizens in the urban areas for service provisioning.

e Adequate sewerage and Septage facility provided to all urban customers

e Ensuring the system’s financial sustainability in a progressive manner through improved
efficiency, tariff rationalization and corporatized operations there by decreasing
dependence on unsustainable resources.

e Improved service levels in a well-defined and phased manner by ensuring interventions
in the spheres of infrastructure, institution, autonomy and management, monitoring
mechanism and regulatory framework.

Karnataka (Pilot city: Mysuru)
1. Karnataka Urban Water Supply and Drainage Board Act, 197342

About the Act

e |t provides for the establishment of a Water Supply and Drainage Board and

e Provision of regulation and development of drinking water and drainage facilities in the
urban areas of the State of Karnataka.

Functions

All the powers and functions of the Board to provide for Urban Local Bodies in Karnataka
with respect to drainage, water works etc. are laid out categorically from section 16 to
section 43 of the Act which includes preparing schemes and programmes for drainage,
provide for the scheme’s finance and power to cut off the connections.

The prohibited actions and penalty procedures are also provided for ULBs to be carried out
for the offenders in case of failure to abide to the rules of the Act.

2. Karnataka Municipal Corporations Act, 19764
The urban local bodies in Karnataka are largely steered by Karnataka Municipal
Corporations Act 1976 for Municipal Corporations. Sections 221 to 254 in Chapter
XIll, describe all the legal provisions for the ULBs, regarding managing wastewater
infrastructure in the Act. Some of the key provisions in the act are discussed below:

92 1973. Karnataka Urban Water Supply and Drainage Board Act, 1973. [online] Available at: http./www.
dpal.kar.nic.in/pdf files/25%200f%201974%20(E).pdf

% 1976. The Karnataka Municipal Corporations Act, 1976 [online] Available at: http./dpal.kar.nic.in/14%20
0f%201977%20(E).pdf
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e All sewers alongside or under any public street within the city and all sewage disposal
works shall vest in the corporation and referred to as corporation sewers.

e The corporation shall maintain and keep in repair all sewers and sewage disposal
works and shall construct as many new drains, and sewage disposal works periodically
necessary for effectual sewerage of the city.

e Polluting matters not to be passed into corporation sewers and prohibition of some acts
regarding sewerage are identified in these sections.

e Application for permissions by owners and occupiers to drain private sewers into
corporation sewer. Rules and Regulations provided for the same.

e Sewage and rainwater drains shall be distinct.

e Identification of places for the emptying of sewers and disposal of sewage(desludging).

o Powers to execute work, affix shafts, for ventilation of sewer or cesspool, examine and
test sewers, believed to be defective, lay sewer through land belonging to other persons,
regularly inspect sewer lines and related infrastructure.

e The corporation may make bye-laws relating to sewerage to carry out the purposes of
sewer infrastructure and maintenance.

3. Karnataka Urban Drinking Water and Sanitation Policy, 20024

The National Urban Sanitation Policy (NUSP) of the Government of India announced
in 2008, entrusted state governments to prepare their sanitation policy to manage the
sanitation sector.

The Government of Karnataka in partnership with urban local bodies in the State, the

Karnataka Urban Water Supply & Drainage Board (KUWS&DB) provides all residents

of urban areas of the state, piped water supply and sanitation services at or near their

dwellings. The efforts of the Government of Karnataka and its partner agencies is to:

e Ensure universal coverage of water and sanitation services that people want and willing
to pay for and ensure a minimum level of service to all citizens.

e The Government of Karnataka, however, will have the responsibility to monitor that ULBs
provide quality services in accordance with the standards prescribed at the State level.

e Provides capital investment strategies.

94 2002. Karnataka urban drinking water and sanitation policy (2002). [online] Available at: https./www.
indiawaterportal.org/articles/karnataka-urban-drinking-water-and-sanitation-policy-2002
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2.4 City Legislative Instruments

Many cities of India have their own regulations for managing their sanitation sector at city
level. Thus, this section shall give brief overview of each of the pilot cities and the respective
measures taken by the urban local bodies of the respective city for efficient wastewater
management.

Guntur

Guntur, an administrative head-quarters of the Guntur District was formed on the 1st
October, 1904 after bifurcating Krishnaand Nellore Districts. The city has gained prominence
in recent decade as it’s slated to be part of “Twin Cities” combining the nearby Vijayawada.
New capital city for Andhra Pradesh has been proposed in the VGTM (Vijayawada Guntur
Tenali and Mangalgiri) jurisdictions adding ample emphasis to the city’s growth.

Figure 2.1: Snapshot of sanitation sector, Guntur
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1. Municipal Bye-laws

The city of Guntur follows the Andhra Pradesh Building rules under the Andhra Pradesh
Municipalities Act.* The Guntur Municipal Corporation is responsible for all the laying,
maintenance and operation of the sewerage and sanitation sector of the city.

Guntur has a regional centre for the AP Pollution Control Board and its functions apply to
groundwater, air and noise in the city under the Government of India Acts. In addition to
parastatal agencies, a number of private agencies operate in the fields of medical waste
treatment and septic tank management (Guntur CSP, 2016). According to the GMC, the
primary cause of water contamination in the city is that housing layouts do not have a
proper sewerage system. Wastewater from the baths, kitchens, and toilets is disposed of
in stormwater drains. In view of the fact that the houses are situated at a higher elevation
gravity, this discharge to the lakes also aided.

The following table shows the current legislative status of wastewater management in the
city:

Table 2.7: Scenario of wastewater management in Guntur, Andhra Pradesh

Legislation . .
Aspects Situation in Guntur
/\ (I:Bgr:slixf:if:%’n of The households have the prescribed toilet
septic tanks as technology and are connectwed to individual on-
per standards plot septic tanks.
Penalty in case of failure in construction of Rain
Water Harvesting Structures by the Owners. (refer
section 155)
By-laws
forgei?gllqt! From 10t August 2020, the GMC has started to put
P penalties for those who do not hand over garbage
to sanitary workers at their doorstep, but prefer to
burn it on the roads or throw it in drainage.
The 9 MLD STP is located at sudapalli donka which
c at present is defunct.
m -Igriiag?aelnatﬁd The coverage of individual household toilets is
o) Mo[rjlitorin of the considerably good. There is no dedicated septage
T services g treatment facility or disposal site.
) At present, septage is being disposed in open land
at the outskirts of the city.

Source: (Government of Andhra Pradesh, A. P. Municipalities Act, 1965)

95 1965. Andhra Pradesh Municipalities Act, 1965. [online] Available at: <http.//bareactslive.com/AP/ap062.
htm> [Accessed 8 September 2021].
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Vijayawada

Vijayawadais the second-largest city of Andhra Pradesh and a suburb of the city of Amravati,
the capital city of Andhra Pradesh. It is situated on the banks of the river Krishna. It has a
warm and humid climate and an altitude of 20 metres above sea level.

Figure 2.2: Snapshot of sanitation sector, Vijayawada
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The Vijayawada Municipal Corporation Act, 19814, constituted the Vijayawada Municipal
Corporation. In 2016, the Andhra Pradesh Metropolitan Region and Urban Development
Authority Act, 2016 (Government of Andhra Pradesh, 2016) was enforced, which overrides
all the relevant provisions of the Andhra Pradesh Urban Areas (Development) Act, 1975,
Andhra Pradesh Municipal Corporation Act, 1994, (PRS, 1986 ) and the Vijayawada
Municipal Corporation Act, 1981, (Government of Andhra Pradesh, 1981) among others.

¥ 1981. The Vijayawada Municipal Corporation Act 1981. [online] Available at: https://www.indiacode.
nic.in/bitstream/123456789/16197/1/act no_23 of 1981.pdf#:~:text=THE%20VIJAYAWADA%20
MUNICIPAL%20CORPORATION%20ACT%201981ACT%20N0.%2023,the Thirty-second%20Year%20
0f%20Republic%200f%20India%20as%20follows%3A-
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1. Andhra Pradesh Metropolitan Region and Urban Development Authority Act, 20164
The Metropolitan Region Development Authority undertakes execution of infrastructure
projects and schemes; manages and supervises the urban amenities of the areas with more
than 1 million population.

Provides rules for preparing Development Schemes:
e sewerage works - distribution network and sewerage treatment plant;
e storm water drains network

2. Municipal Bye-laws
The following table shows the current legislative status of wastewater management in the
city:

Table 2.8: Scenario of wastewater management in Vijayawada, Andhra Pradesh

Legislation Aspects Situation in Vijayawada

A By-laws for The households have the prescribed toilet
construction of septic technology and are connected to individual

tanks as per standards | on-plot septic tanks.

Penalty in case of failure in construction of
By-laws for penalty Rain Water Harvesting Structures by the
provisions Owners. (refer section 155)

e The final treated wastewater will be let
out in to the Budameru after achieving the

(4 desired effluent standards.
ﬁ Iﬁ,‘ffm?,?ttgg'nspg?ﬂ}e * Out of the total sewage generated, only
3000 services & 10% of it is treated and disposed. There is
- no dedicated disposal site.

* At present, septage is being disposed in
open land at the outskirts of the city.

Source: (Government of Andhra Pradesh, 1981)

47 Government of Andhra Pradesh, 2016. The Andhra Pradesh Metropolitan Region and Urban
Development Authorities Act, 2016. [online] Available at: https.//www.indiacode.nic.in/
bitstream/123456789/10814/1/metropolitan_region_act 2016 foot note.pdf
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Jaipur

Jaipuristhe capital and the largest city of the Rajasthan state. It is situated in the east-central
part of the state, roughly equidistant from Alwar (northeast) and Ajmer (southwest). Jaipur
is a tourist city with major attractions like Hawa Mahal, Jantar Mantar, Forts of Amber,
Nahar Garh, etc. It is also known as the “Pink City”, due to the dominant colour scheme of its
buildings.

Figure 2.3: Snapshot of sanitation sector, Jaipur
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1. The Jaipur Development Authority Act, 19824

In Jaipur, the Government has enacted ‘The Jaipur Development Authority Act, 1982’ to
act as an establishment authority for the purpose of planning, coordinating and supervising
the proper, orderly and rapid development of the Jaipur region and of execution plans,
projects and schemes for the development of the city (GoR, 1982). The Act provides for the
preparation of infrastructure projects and schemes for Jaipur region.

¥ 1982. The Jaipur Development Authority Act, 1982. [online] Available at: http.//www.bareactslive.com/
RAJ/RI573.HTM
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2. Draft Jaipur Water Supply & Sewerage Board Bill, 20174

In 2017, a draft of the bill for constitution of the Jaipur Supply and Sewerage Board (JSSB)
bill has been prepared by Rajasthan Urban Infrastructure Development Project (RUIDP).
The draft proposes cash and imprisonment penalties for those guilty of waste or misuse of
water.

An Act to make provision for the management of water supply and sewerage systems in
Jaipur Urban Area and matters connected therewith by formation of Jaipur Water Supply
and Sewerage Board.

Functions related to sanitation sector:

e Prepare, plan, execute, promote and finance schemes and projects for the development
and management of water supply and sewerage systems;

e Construct, operate, maintain and regulate sewerage systems and in this regard lay
sewerage sewage treatment works, lay service pipes, close or limit the use of private
drains or may place or maintain or construct sewers and sewage treatment works over,
under, along or across any immovable property whether within or without the local limits
of the Jaipur Urban Area, by acquiring right of user in the property in the prescribed
manner.

Table 2.9: Scenario of wastewater management in Jaipur

Legislation Aspects Situation in Jaipur

The Board, under chapter IX of the Bill can
By-laws for penalty impose penalties to be paid by offenders for
provisions damage caused by them or for disobeying the
Act’s legislation.

8 STPs with the total capacity of 265 MLD
out of which 60% are non-functional

[ 24
!R Treatment, Disposal Where the sewer lines do not exist, the storm
woo & and Monitoring of the water drains are used for conveyance of silt

services and sullage.

N
At present, septage is being disposed in open
land at the outskirts of the city.

Source: (RUIDP, 2017)

3. Building Bye-laws, Jaipur
The city of Jaipur follows the unified building bye-laws of the state. The following table
shows some of the implemented legal aspects in the city.

%2 2017. Draft Jaipur Water Supply & Sewerage Board Bill, 2017. [online] Available at: https.//urban.
rajasthan.gov.in/content/damy/raj/udh/organizations/ruidp/MISC/Draft%20Jaipur%20Water%20
Supply%620and%20Sewerages20Board%20Bill%20-%20201 7 pdf
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Table 2.10: Scenario of wastewater management in Jaipur

Legislation Aspects Situation in Jaipur

/\ By-laws for The households have the prescribed toilet
construction of septic technology and are connected to individual
tanks as per standards | on-plot septic tanks or nearby sewer line.

,&'f'x - Engaging real estate developers and locals

"',:" ﬁ'{gg;\?:sllgmﬁi ur to conserve and harvest rainwater through

m N Develo me?;t AIEI)thOFit green initiatives. Provision of incentives on
H P Y green practices through incentive FAR.

Source: (Urban Development & Housing Department, Government of Rajasthan, 2020)

Bhopal

The city of Bhopal is the capital of the Indian state of Madhya Pradesh and the administrative
headquarters of Bhopal district and Bhopal division. Bhopal is known as the “City of Lakes”
for its various natural as well as artificial lakes and is also one of the greenest cities in India.
Bhopal, with its central location is very well connected to all the parts of the country. With
amunicipal area of 463 sq. km, Bhopal stands among 15 largest cities of India. (BMC, 2020)

Figure 2.4: Snapshot of sanitation sector, Bhopal

Area: 463 Sq.Km
Zones: 19

‘Q"

Total No. of Wards: 85
00 Population (Census 2011)
"' 17,98,218

Total Households
1,82,547

Total No. of Slum HH:
1,02,803

BMC
BHOPAL Municipal
Corporation

Slum Population in the
City: 4,79,699

Source: GIS files from Planning database

OVERVIEW: SANITATION SECTOR
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Coverage of Toilets Domestic Municipal Water
w "\ (IHTs) % Supply Wastewater Generated
100% (sBM-U) 465 MLD 240MLD
Wastewater Treated
MLD
1) 2 ”
Coverage of Sewer networks %",  Stormwater Network 7STPs
I f_] 314km UGD = 24.57% (smartciy 80.18 MLD
S | 20-30% report) (CPCB report, 2015)
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1. Municipal Bye-laws
Bhopal city acts upon the MP Bhumi Vikas Rules of the Act.>®

Table 2.11: Scenario of wastewater management in Bhopal

Legislation Aspects Situation in Bhopal

/\ By-laws for The households have the prescribed toilet
construction of septic technology and are connected to individual

tanks as per standards on-plot septic tanks.

Almost 28-30% of the BMC area is covered by
sewerage network.

. A 90 MLD treatment facility available for
m Z;ecialtllrgi?tté?ihspgiillwe the population, rest sewer generated is
[0)®)(®) g either directly flows in to the open drains and

= services
%‘ nallahs.

At present, septage is being disposed in open
land at the outskirts of the city.

Source: (Government of Madhya Pradesh, 1984)

In order to maintain the proper sanitation system, the city has divided into 19 zones (85
wards) and cleaning works are being assigned to the health inspector in each zone. The slum
areas which are exempted from regular cleaning system, are cleaned through contractors
and proper disposal of garbage is done.

The sewer network in Bhopal executed under various development programs is indicated
below:

e - 16 kmsewer with 2 pumping stations

e - 24km sewer line with 5 pumping stations discharging sewage to Patra nallah

e -108 km sewer with 6 pumping stations

- 61.7 km sewer with 11 pumping stations

2. Stormwater Drainage:

The natural drainage of storm water is reasonably good in Bhopal. In old Bhopal areas,
the drainage is provided mainly by Patra nallah which receives flow from number of small
channels running across the city, like Gaji Khan ka nallah, Ashoka Garden nallah, Jinsi nallah,
Mabholi ka nallah, mahamai Bagh ka nallah, kale Bhairon ka nallah etc. Patra nallah after
collecting the stormwater from these channels discharges it to the Islamnagar river 18 km
from Bhopal, which finally flows in to the Halali river. Large portion of the city in the central
region discharges storm runoff to Upper Lake and Lower lake. The entire network of Patra

20 1984. The Madhya Pradesh Bhumi Vikas Rules, 1984. [online] Available at: http.//mptownplan.nic.in/
Rules/vikasniyam/MPBVN-1984.pdf
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nallahis about 50 kms.

In the New Bhopal area the drainage is provided mainly by katsi nallah, which flows for
about 8 km before meeting Shahpura Lake. Three major streams drain Storm Water from
Bhopal. On northeastern side river Halali carries the drainage and on southeastern side
River Kaliasote carries it, both these rivers drain to the river Betwa. In the southwestern
side the drainage is carried by many small nallahs, which ultimately drain in to Kolar River.
(BMC)

Mysuru

Mysuruis the third-largest city of Karnataka and second most populated city in the state. Itis
situated at the foothills of Chamundi Hills, to the Southwest of the capital city of Bengaluru.
Mysuru City Corporation received the status of City Corporation from 10 June, 1977.

Figure 2.5: Snapshot of sanitation sector, Mysuru

@ Area: 128.4 Sq.Km
“‘ Total No. of Wards: 65

4 Population
' 9,20,550

A Total Households
2,15,061
MYSURU City Corpo- Total No. of Slum: 83

(Notified:73, Not Noti-
fied: 10)

ration

Slum Population in the

Source: CDP Report of Mysuru City: 1,03,390
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I 100% (1aNA Repart, 2020) 1200 kms 63.64 MLD
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3
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Septic Tanks Sewage Management Kesare 30 MLD
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Source: Author
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1. Municipal Bye-Laws
The city of Mysuru follows the Karnataka Municipalities Model Building bye-laws, 2017 under
the Karnataka Municipalities Act, 1964.5* The Mysuru City Corporation is responsible for all

the laying, maintenance and operation of the sewerage and sanitation sector of the city.

Table 2.12: Scenario of wastewater management in Mysuru

Legislation Aspects

Situation in Mysuru

By-laws for
construction of
septic tanks as per
standards

The households have the prescribed toilet technology
and are connected to municipal sewer lines or
individual on-plot septic tanks.

By-laws for penalty
provisions

Penalty in case of failure in construction of Rain Water
Harvesting Structures by the Owners. (refer section 155)

The final treated wastewater will be let out in to
the Budameru after achieving the desired effluent

J—7
=

preserving the
natural drainage

¢ standards.
!R Treatment, Disposal
5=y | and Monitoring of Out of the total sewage generated, only 10% of it is
'%‘ the services treated and disposed. There is no dedicated disposal site.
At present, septage is being disposed in open land at
the outskirts of the city.
roof of a building to effectively drain water by means of
; sufficient rain-water pipes of adequate size, wherever
R Bye-laws for required, so arranged, jointed and fixed as to ensure
N Ralnwa'ger that the rain-water is carried away from the building
u H harvesting and rain-water pipes to be connected to adrain or in
structures any other approved manner.
(refer section 5.1.16)
Bye-laws for No construction is allowed to obstruct the natural

drainage through the site. No construction is allowed
on wetland and water bodies. (Table 15.1, 15.2, 15.3)

Source: (Government of Karnataka, 1964)

51 1964. The Karnataka Municipalities Act, 1964. [online] Available at: <http:/dpal.kar.nic.in/%5C22%20
01%201964%20(E).pdf> [Accessed 8 September 2021].

Sustainable Cities Integrated Approach Pilot in India



2.5 Compilation of the Advisories For Reference
The following table is a compilation of various advisories, i.e.,, Government and other
advisories, relevant for Wastewater Management in India:

Table 2.13: Advisories prescribed by Government
and Other Agencies For Wastewater sector

Name of .
document Link Remarks
1. Advisory, Policies and Guidelines
;a;ar:w Urban Sanitation Policy National Urban
Sanitation Policy, .
2008 http://mohua.gov.in/cms/
Ministry of Urban | National-Urban-Sanita-
Development, tion-Policy.php
Government
of India
Improving
Urban Water Supply & Sanitation )
Services Advisory Note,
2012
Improving Urban | http://cpheeo.gov.in/
Water Supply upload/uploadfiles/files/
Albiters Soie & Sanitation dvisoryNoteonlmprovin-
Services Ministry | gUrbanWater
of Urban SupplySanitationSer-
Development, vices.pdf
Ministry of Urban Development, GOYernment Of
Gnvﬂmm:djl India
April 2012
-4 NIT‘_NP
— Advisory
Note, Septage . .
Mansgement | Ppphecogou
in Urban India upload/uploadtiies/inies
2013 Ministr ’ Advisory%20Note%20 Septage
Y on%20Septage%20 Management
of Urban %/ 900N
SEPTAGE MANAGEMENT B Development Management%20in%20
{HAMIBAN MLA ’ Urban%20India.pdf
Government of
India
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Name of

Urban Affairs

document Link Remarks
Swachch o
gt?ngi rl:/él:%%nl 4 http://swachhbharat-
Ministry mission.gov.in/sbmcms/
of Urba¥1 writereaddata/images/
Development pdf/Guidelines/Com-
GovernFr)nent 6f plete-set-guidelines.pdf
India
Swachh Bh;ﬂ;‘i\l\z;lon- Urban
yrllvl: d|_a|1 Ati\,éi'g?]ry http://mohua.gov.in/
and Mifi Stion upload/uploadfiles/files/
measuregs in NMSH%20Advisory%20
Water Supol on%20Adaptation%20
A eamitab | and%20Mitigation%20
2014 ’ Measures.pdf
 §
B I National Policy
NATIONAL POLICY ON FAECAL SLUDGE on Faecal Sludge
AND SEPTAGE MANAGEMENT (FSSHY) and Septage
Management, http://amrut.gov.in/up-
2017 load/newsrelease/5a5d- FSSM polic
Ministry €55188eb0FSSM_Poli- policy
of Urban cy_Report_23Feb.pdf
Development,
Government of
India
Advisory on
(le;?rtléﬁgi http://cpheeo.gov.in/
ADVISORY GN Toilets 20{8 upload/5d7f529ceed- FOR Public &
et CPHEEO 5eAdvisory%200n%20 Community
Ministr 6f Public%20Toilet_com- Toilets
Housingand pressed.pdf
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CENTRAL PUBLIC HEALTH ANOD
ENVIRGHMENTAL ENGEERING ORGANZATION

MBASTRY OF URNAN DIVELOPMERT
NEWDELH

W COLLABORATCN WM
=
rom

JAPAN INTERHATINAL COOPERATION AGENCY

2013 - CPHEEO

Name of .
document Link Remarks
Swachh Enarat.Mlsslnn - Urban Advisory on
ON-SITE ANDA:E:;ITE SEWAGE On-Site and
MANAGEMENT PRACTICES Off-Site Sewage
Management Sewage
Practices, 2020 treatment
CPHEEO, systems
Ministry of
Housing and
Urban Affairs
2. Manuals and Standards
S
CPCB guidelines Drinking water
on Water Quality and Bathing
water quality
.
[cpEb)
e Guidelines for
o ez AR 5@2?2553{'55 4| httpu/cpheeo.govin/
B Management upload/uploadfiles/files/
5015 b ’ Guidelines%20for%20
s o e oo IIT-Cheynnai Decentralized%20
! T i S i for MoUD Wastewater%20Manage-
i Government of ment.pdf
b e India
MANUAL ON
‘SEWERAGE AND SEWAGE TREATMENT
L eRT Manual on
http://cpheeo.gov.in/

gﬁ\é\/gg’fg e cms/manual-on-sewer-

e Treatmen% age-and-sewage-treat-

ment.php
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d'j)?:[?rﬁeo:t Link Remarks

o B =
Standard
S&i':‘éhnrge < http://cpheeo.gov.in/
(SOP) For upload/5c0a062b23e-

. 94SOPfor
gésj‘grlgg r?:; cleaningofSewersSept-
Septic Tanks, icTanks.pdf
2018
Ministry of Housing and Urban Affairs
el Q=
Swachh Bharat Mission - Urban
_ Guidance Document on .
lﬂﬂlﬂmﬁ:{:&m&?&;ﬂs for Iﬂ_:naumu Eq ui p m ent

& Workforce
uz:gsi?r http://swachhbhara-
Watergbo§ne turban.gov.in/sbmdoc- FOR Sanitation
Sanitation in umentfile.aspx?DOC- Workers
India TYPE=9999&DOCID=33

SWACHH MISSION

MUNICIPAL SOLID WASTE

MANAGEMENT MANUAL

PART Il: THE MANUAL
Manual on
Municipal http://cpheeo.gov.in/
Solid Waste upload/uploadfiles/files/
Management - Part2.pdf
2016
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Name of
document

Link

Remarks

Other Advi

sories

Swsp

Improving Water Supply
and Sanitation Services
for the Urban Poor in India

Guidance notes
Improving
Water Supply
and Sanitation
Services for the
Urban Poor in
India,2009
Water &
Sanitation
Programme

https://www.wsp.org/
sites/wsp/files/publica-
tions/SA_GUIDANCE-
NOTES.pdf

POLICY PAPER ON

Septage Management
in India

:

Policy Paper
on Septage
Management
in India, 2011
Centre for
Science and
Environment,
New Delhi

https://www.cseindia.
org/policy-paper-on-sep-
tage-management-in-in-
dia

INDIA

Circular Economy Pathways for
Municipal Wastewater Management
in India: A Practitioner's Guide

Circular
Economy
Pathways for
Municipal
Wastewater
Management
inIndia: A
Practitioner’s
Guide.
Washington,
D.C.: 2030
Water Resources
Group, 2016

https://smartnet.niua.
org/sites/default/files/
resources/Circular-Econ-
omy-Pathways-India.pdf

Training Module on Used Water and Septage Management



d’:itr?rﬁeonft Link Remarks
Other Advisories
vClosing the water loop:
Reuse of treated wastewater
in urban India
e — Closing the https://smartnet.niua.
Water Loop: org/sites/default/files/ Re-Use of
Reuse of Treated | resources/pwc-closing- treated
Wastewater the-water-loop-reuse-of- wastewater
in Urban India. treated-wastewater-in-
Gurugram: PwC | urban-india.pdf
India, 2016.
5 Innovative
WASH Solutions
for an Inclusive
5 Urban India. https://smartnet.niua. .
W tbbodl | New Delhi, org/sites/default/files/ rce"’};?esdt‘t‘g'es
WASH SOIU“C_'"S India: National resources/2017-12-05_ WASH
for an '“ck‘s"fe Institute for v03.pdf
Urban'India Urban Affairs,
2017.
E— IHUWASH.
< Innovative Toilet .
INNOVATIVE Concepts For https_://smartnet.nlua.
TOILET Urban India. New prg/5|te§/defqult/ﬁles/
CONCEPTS FOR Delhi: National |nnovat|ve-t0|let:cop-
URBAN INDIA Institute of cepts-for-urban-india.pdf
Urban Affairs,
2017.
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Name of

document Link Remarks
Other Advisories
HIE
ASSESSMENT OF
EXCRETA MANAGEMENT
SFD factsheets for 66 cities in Uttar Pradesh
ﬁfs Eiscirc:tznt https://www.cseindia. SFD factsheets
Management org/content/downloadre- | for 66 cities in
g ports/9269 Uttar Pradesh
SEPTAGE
MANAGEMENT https://www.cseindia.
P —— Septage org/static/mount/rec-
Management - ommended_readings_
A Practitioner mount/26-septage-man-
Guide agement-a-practi-
tioners-guide-update.pdf
Capacity Needs
Assessment:
Addressing
lS.JILl?jar;I;?rt]agal https://smartnet.niua.
CAPACITY NEEDS Se tg e org/sites/default/files/ Capacity
ASSESSMENT: Mapnagement resources/Capacity%20 | Building for
GP{B?\EISI%{E((:;AL New E%elhi : Needs%20Assess- Sanitation
SLUDGE AND India: Natié)nal ment%20for%20FSSM. sector
?AFAPJKSEEMENT Institute of pdf
Urban Affairs
(NIUA), 2017.
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Name of
document

Link

Remarks

Other Advisories

I

FAECAL SLUDGE AND
SEPTAGE TREATMENT

A GUIDE FOR LOW AND
MIDDLE INCOME COUNTRIES

KEVIN TAYLER

Faecal Sludge
and Septage
Treatment- A
guide for low and
middle income
countries

Kevin Tayler, WB
& SANTEC &
BMGF & GWSP
& Practical
Action

https://practicalac-
tionpublishing.com/
book/693/faecal-sludge-
and-septage-treatment

oy o s s i et
LA i) Daprmanf Scal e & L
Secrelary Gomnmun s

D.0. No.Secy(SJEVSKI2020
Date: 2042020

Subject: ~ Advisory for ensuring Health and Safety of
Sanitation Workers during COVIDA3

Dear Chief Secretary,

In the war against COVID-19 the role of the sanitation
workers worling in municipalties and other local bodies s of
crucial importance,

Considering that sanitation workers are in the fronline in the
fight against COVID-1S, it s imperatie to ensure their health and
safety. Kesping this in view, the Ministry of Social Justice has
prepared an advisary to be conveyed to &l Municipaities and
local bodies for sirict implementation. Further, these badies may
be ashed (o orient all the sanitaion workers on Ways 1o protect
themselves from infection.

Advisory for
ensuring Health
and Safety

of Sanitation
Workers during
COVID-19

https://drive.google.com/
file/d/1DY 1Ht3Y5U-
8Tm-f2WGOt3sd-
SIzFMDml-y/view?us-
p=sharing

For Sanitation
workers during
covid

References

1.

Bhopal Municipal Corporation, N.d. Bhopal City Development Plan. [Online]

Available at: http://indiaenvironmentportal.org.in/files/Bhopal%20CDP_Final%20.pdf

BIS, n.d. National Building Code. [Online]

Available at: https://bis.gov.in/index.php/standards/technical-department/national-

building-code/

Gol, 2020. The Constitution Of India, s.I.: Ministry of Law and Justice.
Gol, M., n.d. National Urban Sanitation Policy. [Online]

Available at: http://mohua.gov.in/upload/uploadfiles/files/NUSP_O.pdf

[Online]

Available at: http://bareactslive.com/AP/ap062.htm

Sustainable Cities Integrated Approach Pilot in India

Government of Andhra Pradesh, A. P. Municipalities Act, 1965. A. P. Municipalities Act.




6. Government of Andhra Pradesh, 1981. The Vijayawada Municipal Corporation Act.
[Online]
Available at: https://www.indiacode.nic.in/bitstream/123456789/16197/1/act_no_23_
of_1981.pdf#:~:text=THE%20VIJAYAWADA%20MUNICIPAL%20CORPORATION%20
ACT%201981ACT%20N0.%2023,theThirty-second%20Year%200f%20Republic%20
of%20India%20as%20follows%3A-

7. Government of Andhra Pradesh, 1981. The Vijayawada Municipal Corporation Act.
[Online]
Available at: https://www.indiacode.nic.in/bitstream/123456789/16197/1/act_no_23_
of_1981.pdf#:~:text=THE%20VIJAYAWADA

8. Government of Andhra Pradesh, 2016. The Andhra Pradesh Metropolitan Region and
Urban Development Authorities Act. [Online]
Available at: http://www.dtcp.ap.gov.in/dtcpweb/uda/MA,Dt.01.01.2019-AUDA.
pdf#:~:text=The%20Andhra%20Pradesh%20Metropolitan%20Region%20and%20
Urban%20Development,0f%20notification%20issued%20in%20G.0.%202nd %20
read%20above.

9. Government of Karnataka, 1964. The Karnataka Municipalities Act. [Online]
Available at: http://dpal.kar.nic.in/.%65C22%200f%201964%20(E).pdf

10. Government of Madhya Pradesh, 1984. The Madhya Pradesh Bhumi Vikas Rules. [Online]
Available at: http://mptownplan.nic.in/Rules/vikasniyam/MPBVN-1984.pdf

11. IELRC, n.d. Andhra Pradesh Municipalities Act, 1965 (excerpts). [Online]
Available at: http://www.ielrc.org/content/e6503.pdf

12.  M.P.Municipal Corporation, 1956. M.P. MUNICIPAL CORPORATION ACT. [Online]
Available at: http://www.janaagraha.org/asics/report/Madhya-Pradesh-Municipal-
Corporation-Act-1956.pdf

13.  NIC,n.d. INDIA CODE]| Digital Repository of All Central and State Acts. [Online]
Available at: https://www.indiacode.nic.in/handle/123456789/1612

14.  PRS, 1986.The Andhra Pradesh Urban Areas (Development Amendment) Act. [Online]
Available at: http://dtcp.ap.gov.in/dtcpweb/aptpact/andhra%20pradesh%20urban%20
areas%20development%20act.pdf

15.  RUIDP, 2017. Draft Jaipur Water Supply & Sewerage Board Bill. [Online]
Available at: https://urban.rajasthan.gov.in/content/dam/raj/udh/organizations/ruidp/
MISC/Draft%20Jaipur%20Water%20Supply%20and%20Sewerage%20Board%20
Bill%20-%202017.pdf

16.  Urban Development & Housing Department, Government of Rajasthan, 2020. Model
Building Bye-Laws. [Online]
Available at: https://urban.rajasthan.gov.in/content/dam/raj/udh/udh%20department/pdf/
Buildingbyelaws/model%20building%20byelaws%202020.pdf

Training Module on Used Water and Septage Management 63



Quick Assessment

1.

Which ministry initiated the Swachch Bharat Mission?
a. Ministry of Environment and forest
b. Ministry of Urban Development Housing
c. Ministry of Urban development
d. Ministry of Drinking water and Sanitation

Do you think that the Manual Scavenging Act of 2013 applies to the manual emptying of
septic tanks?

a. Yes

b. No

The aim of Swachh Survekshan 2020 is to make India clean and free of open defecation?
a. True
b. False

In which year was the National Urban Sanitation Policy (NSUP) was launched?
a. 2010
b. 2012
c. 2008

What are the objectives of NUSP?
a. To address issues on sanitation & prepare city sanitation plan
b. To migrate urban inhabitants to safer places
c. To provide urban people with brooms to clean their houses

Which two aspects do Manual Scavenging and their Rehabilitation Act, 2013 focuses on?
a. Hazardous cleaning
b. Promoting manhole cleaning
c. Manual Scavenging

* For answers please refer Annexure |
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(B) Rewp

The previous chapter gave a brief idea of the current legislative instruments
- Acts, Missions, Standards and norms - available at the National, State and
city level for the sanitation sector, across the five pilot cities. Moving ahead,
this chapter includes topics that are essential for understanding the basics of
sanitation and urban wastewater management in the Indian context

a Training Objectives

To get an overview of the domestic wastewater and the waste products
To understand the various sanitation systems at different levels with
their applicability as per the context

Overviewing the Sanitation value chain along with its components
Planning of the sanitation systems

a Training Outcomes

To understand the basics of domestic wastewater management

To get an overview of the Sanitation value chain

To understand the functional groups of the sanitation value chain

To gain an understanding on the aspects governing wastewater
management, for efficient planning of the sanitation systems.

i) Chater Contets

3.1 About Domestic wastewater and waste products
3.2 Overview of Sanitation systems
3.3 Overview of Sanitation Value chain
3.4 Aspects of Wastewater Management
3.5 Planning of Sanitation systems
References
Quick Assessment
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3.1 About Domestic Wastewater and Waste Products

Achieving sustainable sanitation requires safe management and disposal of human excreta/
domestic wastewater. The process involves safe collection, safe storage/disposal and
recycling/safe reuse of domestic wastewater. Thus, Sanitation covers all four of these
technological and non-technical systems, i.e., wastewater management systems, excreta
management systems (including wastewater treatment plants), solid waste management
systems as well as rainwater drainage systems, also known as storm water drainage systems.

“Storm water in a community settlement is runoff from house roofs, paved areas and
roads during rainfall events. It also includes water from the catchment of a stream or river
upstream of a community settlement” (EPA).

Wastewater is defined as the used water from any combination of domestic, industrial,
commercial or agricultural activities, surface runoff/stormwater, and any sewer inflow/
infiltration. The characteristics of wastewater vary depending on the source®.

Domestic wastewater is the used and unwanted water which cannot be used for human
consumption or other domestic purpose. The type and amount of liquid waste generated
in households is influenced by nature and quantity of water supply, behaviour, lifestyle
and standard of living of the population as well as by the governing technical and juridical
framework (Mogens Henze, 2001). The domestic wastewater can be categorized as:

1. Grey Water: wastewater generated from bathing, washing, general cleaning, laundry, as
well as from community stand post, well, hand pumps etc.

2. Black Water: Wastewater generated from toilet containing faecal matter. Such water
contains very high amount of pathogen compared to grey water.

3. Brown water: It is the mixture of faeces, anal cleansing water (if anal cleansing is
practised) and flushing water. Blackwater is the mixture of urine with brown water.

Liquid waste also comprise of Yellow Water (urine with or without flush water). It is
separated in certain type of toilet units and reused as fertiliser.

Tilley, E., Ulrich, L., Liithi, C., Reymond, Ph., Schertenleib, R. and Zurbriigg, C., 2014. Compendium of
Sanitation Systems and Technologies. 2nd Revised Edition. Swiss Federal Institute of Aquatic Science and
Technology (Eawag). Diibendorf, Switzerland.
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Once the waste is collected in pit, septic tank etc., it further disintegrates and can be termed as

follows:

1. Faecal Sludge: Faecal sludge is the general term for the undigested or partially digested
slurry or solid resulting from the storage or treatment of blackwater or excreta from on-
site sanitation technologies, like septic tanks, leach pit (single or double pit toilets), aqua
privy toilets, Ecosan toilets, UDDT toilets (Urine Diverting Dry Toilets), VIP, VIDP toilets,
toilet linked biogas plants (TLBG) etc., in non sewered areas. The physical, chemical and
biological qualities of faecal sludge areinfluenced by thedurationof storage, temperature,
soil condition, and intrusion of groundwater or surface water in septic tanks or pits,
performance of septic tanks, and tank emptying technology and pattern. (MoHUA, 2017)
Sewage sludge is the termfor the sludge generated during aerobic treatment of domestic
wastewater at the sewage treatment plant.

Excreta is the mixture of urine and faeces not mixed with any flushing water (although small
amounts of anal cleansing water may be included) while Faecal sludge is the general term for
the undigested or partially digested slurry or solid resulting from the storage or treatment of
blackwater or excreta (NIUA, 2018)

2. Septage: It is the completely digested sludge collected from on-site sanitation system
such as septic tank or ABR etc. Septage is the combination of scum, sludge and liquid
that accumulates in septic tanks. Since septage has higher contents of liquid, it is a bit
different from other faecal sludge where liquid contents are comparatively very low.

3. Scum: Impure matter like oil, hair, grease and other light material that float at the surface
of the liquid in septic tank.

Parameters to Characterize Wastewater

Wastewater is mostly water by weight. Other materials constitute only a small portion of
wastewater but can be present in large enough quantities to endanger public health and the
environment. Because practically anything that can be flushed down a toilet, drain, or sewer
can be found in wastewater, even household sewage contains many potential pollutants.

The characteristics of wastewater can be mainly divided into three categories: Physical
parameters, Chemical parameters and Biological parameters.

1. Solids
Solids can be classified into various categories depending upon the size of the particles.
e TS-Total Solids
e TSS-Total Suspended Solids
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Total solids are dissolved solids plus suspended and settleable solids in water.If the particle
size is very small and is completely dissolved in the solution, we call it as dissolved solids. If
the particle size is in between 0.01 micrometer to 1 micrometer, they are colloidal solids.
These colloidal solids are very stable that means they will not settle down in the liquid or
water, so it is very difficult to remove them especially from water and wastewater.

Suspended solids are those solids that do not pass through a 0.2-um filter. About 70% of
those solids are organic, and 30% are inorganic. The inorganic fraction is mostly sand and
grit that settles to form an inorganic sludge layer. Total suspended solids comprise both
settleable solids and colloidal solids. Settleable solids will settle in an Imhoff cone within one
hour, while colloidal solids (which are not dissolved) will not settle in this period. Suspended
solids are easily removed by settling and/or filtration. However, if untreated wastewater
with a high suspended solids content is discharged into the environment, turbidity and the
organic content of the solids can deplete oxygen from the receiving water body and prevent
light from penetrating.

2. Organic constituents

Organic materials are found everywhere in the environment. They are composed of the
carbon based chemicals that are the building blocks of most living things. Organic materials
in wastewater originate from plants, animals, or synthetic organic compounds, and enter
wastewater in human wastes, paper products, detergents, cosmetics, foods, and from
agricultural, commercial, and industrial sources.

Organic compounds usually are some combination of carbon, hydrogen, oxygen,
nitrogen, and other elements. Many organics are proteins, carbohydrates, or fats and are
biodegradable, which means they can be consumed and broken down by organisms. Organic
matter is determined by following characteristics:

e BOD- Biochemical Oxygen Demand

It is the most important parameter to assess the pollution level of any sewage waste water.
Biochemical oxygen demand (BOD) represents the amount of oxygen required by bacteria
and other microorganisms while they decompose organic matters completely under aerobic
(oxygen is present) conditions at a specified temperature. Higher the oxygen requirement
means higher BOD of wastewater.

e COD- Chemical Oxygen Demand

It is a measurement of the oxygen required to oxidize soluble and particulate organic
matter in water. COD can be measured in real-time with our COD analyzers to
improve wastewater process control and plant efficiency.
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Biodegradable organics are composed mainly of proteins, carbohydrates and fats. If
discharged untreated into the environment, their biological stabilization can lead to the
depletion of natural oxygen and development of septic conditions.

BOD test results can be used to assess the approximate quantity of oxygen required
for biological stabilization of the organic matter present, which in turn, can be used to
determine the efficiency of wastewater treatment facilities, and to evaluate compliance
with wastewater discharge norms.

3. Nutrients

Wastewater often contains large amounts of the nutrient’s nitrogen and phosphorus in
the form of nitrate and phosphate, which promote plant growth. Organisms only require
small amounts of nutrients in biological treatment, so there is typically an excess available in
treated wastewater. In severe cases, excessive nutrients in receiving waters cause algae and
other plants to grow fast depleting oxygen in the water, causing eutrophication. Deprived of
oxygen, fish and other aquatic life die, emitting foul odours.

Nitrogen and phosphorus, also known as nutrients or bio stimulants, are essential for
the growth of microorganisms, plants and animals. When discharged into the aquatic
environment, these nutrients can lead to the growth of undesirable aquatic life, which rob
the water of dissolved oxygen. When discharged in excessive amounts on land, they can also
lead to groundwater pollution.

4. Pathogens

Many disease-causing viruses, parasites, and bacteria also are present in wastewater and
enter from almost anywhere in the community. These pathogens often originate from
people and animals who are infected with or are carriers of a disease.

For example, greywater and blackwater from typical homes contain enough pathogens to
pose a risk to public health. Other likely sources in communities include hospitals, schools,
farms, and food processing plants.

e TC (MPN): Total coliforms, most probable number

e FC(MPN): Fecal coliforms, most probable number

Pathogenic organisms present in wastewater can transmit communicable diseases. The
presence of specific monitoring organisms is tested to gauge plant operation and the
potential for reuse. Coliform bacteria include types that originate in faeces (e.g. Escherichia)
as well as the genre not of fecal origin (e.g. Enterobacter, Klebsiella, Citrobacter). The assay
is intended to be an indicator of fecal contamination; more specifically of E. coli which is an
indicator microorganism for other pathogens that may be present in feces.
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The below Table 3.1 showcases the diseases associated with various pathogens:

Table 3.1: Bacterial Pathogens in Human Excreta

S.NO Bacteria Diseases Reservoir

1 Escherichia coli Diarrhoea Human

2 Salmonella typhii Typhoid fever Human

3 S. paratyphii Paratyphoid fever Human

4 Other salmonellae Food poisoning and other salmonellosis Human

5 Shigella spp, Bacilliary dysentry Human

6 Vibrio cholera Cholera Human

7 Other vibrions Diarrhoea Human

8 Campylobactor fetus | Diarrhoea Human, Animals
9 Yarsinia enterocolitica | Diarrhoea and septicimia Human, Animals

Source: (MoDWS, 2012)

5. pH

The acidity or alkalinity of wastewater affects both treatment and the environment. Low
pH indicates increasing acidity, while a high pH indicates increasing alkalinity (a pH of 7
is neutral). The pH of wastewater needs to remain between 6 and 9 to protect organisms.
Acids and other substances that alter pH can inactivate treatment processes when they
enter wastewater from industrial or commercial sources. Wastewater with an extreme
concentration of hydrogen ions is difficult to treat biologically. If the concentration is not
altered before discharge, the wastewater effluent may alter the concentration in natural
waters, which could have negative effects on the ecosystem.

Alkalinityinwastewaterresultsfromthe presenceof calcium,magnesium,sodium, potassium,
carbonates and bicarbonates, and ammonium hydroxides. Alkalinity in wastewater buffers
(controls) changes in pH caused by the addition of acids. Wastewater usually is alkaline
due to the presence of groundwater (which has high concentrations of naturally occurring
minerals) and domestic chemicals. The alkalinity of wastewater is essential where chemical
and biological treatment is practiced, in biological nutrient removal and where ammonia is
removed by air stripping.

6. Electric conductivity(EC)

The measured EC value is used as a surrogate measure of total dissolved solids (TDS)
concentration. The salinity (i.e. ‘saltiness’) of treated wastewater used for irrigation is also
determined by measuring its electric conductivity.
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7. Temperature

The wastewater temperature is commonly higher than that of local water supplies.
Temperature affects chemical reactions, reaction rates, aquatic life, and the suitability
for beneficial uses. Furthermore, oxygen is less soluble in warm than in cold water. The
wastewater temperature is commonly higher than that of local water supplies. Temperature
affects chemical reactions, reaction rates, aquatic life, and the suitability for beneficial uses.
Furthermore, oxygen is less soluble in warm than in cold water. For biological treatment of
wastewater under mesophilic condition, a temperature range of 35-370C is optimum.

Characteristics of Main Waste Components

1. Grey Water: The composition of grey wastewater depends on sources and installations
from where the water is drawn, e.g. kitchen, bathroom or laundry. The chemical
compounds presentoriginate fromhousehold chemicals, cooking, washing and the piping.
In general, greywater contains lower levels of organic matter and nutrients compared
to conventional wastewater, since urine, feces and toilet paper are not included.
Water consumption in low-income areas with water scarcity can be as low as 20-30 litres
per person per day. Greywater volumes are even lower in regions where rivers, lakes or
ponds are used for personal hygiene and for washing clothes and kitchen utensils.
Households in affluent areas with piped water supply may, however, generate several
hundred liters per day. In urban and peri-urban areas of low and middle-income
countries, greywater is most often discharged untreated into stormwater drains or
sewers - provided they exist -from where it flows typically into aquatic systems. This
practice may lead to oxygen depletion, increased turbidity, eutrophication, as well as
microbial and chemical contamination of aquatic systems.

2. Urine: The concentration of nutrients in the excreted urine depends on the nutrient and
liquid intake, the level of personal activity and climatic conditions. Urine, rich in nitrogen
and phosphorus, can be used as fertilizer for most non-nitrogen-fixing crops after
appropriate treatment to reduce potential microbial contamination. The nutrients in
urine are present in ionic form, and their plant availability and fertilizing effect compare
well with those of chemical (ammonium and urea-based) fertilizers (Pettersson, 1995).
Environmental transmission of urine- excreted pathogens is of minor concern in
temperate climates. However, faecal cross contamination may create a health risk. In
tropical climates, faecal contamination of collected urine poses the primary health risk.

3. Faeces: From a risk perspective, exposure to untreated faeces is always considered
unsafe because the high levels of pathogens whose prevalence is dependent on the given
population. Enteric infections can be transmitted by pathogenic species of bacteria,
viruses, parasitic protozoa, and helminths. (WHO 2006). Fecal compost can be applied
as a phosphorus-potassium fertilizer or as a soil improver. About 4-70% of the organic
matter and some nitrogen content are lost through biological activity and volatilization.
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Most of the remaining nitrogen will become available to plants during degradation. The
content of organic matter in feces also increases the water-holding and ion-buffering
capacity of soils, an essential aspect to improving soil structure and stimulating microbial
activity. (WHO 2006).

Table 3.2: Charaterization of Waste Products

Total Greywater Urine Faeces
Volume (L/cap.yr) 25,000-100,000 | 25,000-100,000 500 50
Nitrogen (kg/cap.yr) 2.0-4.0 5% 85% 10%
Phosphorus (kg/cap.yr) 0.3-0.8 10% 60% 30%
Potassium (kg/cap.yr) 1.4-2.0 34% 54% 12%
COD (Kg/capyr) 30 41% 12% 47%
(F;:rci"o%ﬂ';ﬁ;’rm - 104-106 0 107-109

Source- (NIUA, 2018)

3.2 Overview of Sanitation Systems

Sanitation system is a multi-step process in which human excreta and wastewater are
managed from the point of generation to the point of treatment for safe reuse or ultimate
disposal with minimal human intervention. It is important to understand that sanitation can
act at different levels, protecting the household, the community and society. Poor design or
inappropriate location of the sanitation system may lead to migration of waste matter and
contamination of local water supplies putting the community at risk.

Objectives of the sanitation systems:

o Safe sanitation systems should keep a barrier between disease-carrying wastes and
insects from people, both at the site of the toilet, in nearby homes and in the neighbouring
environment.

e It should avoid air, soil, water pollution, return nutrients/resources to the soil, and
conserve water and energy.

e The system must be operational with locally available resources (human and material).
Where technical skills are limited, simple technologies should be favoured.

e Total costs (including capital, operational, maintenance costs) must be within the users’
ability to pay.

e Itshould be adapted to local customs, beliefs and desires.

e |t should address the health needs of children, adults, men, and women.

Sanitation systems can be broadly classified as on-site and off-site depending on disposal
systems of waste.
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a. On-site sanitation (Non-sewered): Such system aims to contain wastewater at the
point of generation. The solids are stored in the containment unit and the liquid effluent
is disposed into the ground using soak pits or soak away. After a duration of a few years,
the contents of the containment unit as called septage or faecal sludge, are emptied and
transported for treatment for their safe reuse or disposal. Since this conveyance of solids is
done by mechanised equipment such as vacuum trucks and not by a pipe network, this type
of sanitation system is also called as non-sewered sanitation.

Faecal Sludge and Septage Management i.e. FSSM refers to the approach towards building
a sustainable and environmentally safe infrastructure from containment to end use or
disposal of faecal sludge from on-site sanitation systems (OSS). This includes the safe
storage, collection, transport, treatment and end-use or disposal of faecal sludge through
Non-Sewered methods.

Figure 3.1: FSSM Value Chain
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The FSSM value chain includes regular emptying of septic tanks (as per the CPHEEO norms
of 2 yearsintervals), through the emptier having proper safety norms ( as per The Prohibition
of Employment as Manual Scavengers and their Rehabilitation Act 2013 and Standard
Operating Procedure for Cleaning of Sewers and Septic Tanks, by the CPHEEO, Ministry
of Housing and Urban Affairs, 2018), conveyance through leak proof and spill proof tractor
mounted tank and adequately treated through sustainable technologies for maximum
resource recovery in the form of solid and liquid manure for reuse in agriculture. Objective
of FSSM will be adversely affected if any of the stages of the chain are not properly followed.

b. Off-site sanitation (Sewered): Systems which require transportation of wastewater to
another location for treatment, disposal or reuse are termed as off-site sanitation systems.
The off-site sanitation can be centralized (at single point in city) or decentralized (at
communal level at multiple points).
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Centralized systems

Centralized systems are usually planned, designed and operated to collect and treat large
volumes of wastewater for the entire communities/ ULBs. This system requires pipe sewer
network such that the waste from every household or building is collected and conveyed to a
single Sewage Treatment Plant (STP) in the city. Conventional centralised sewerage systems
require a sophisticated infrastructure and large amounts of water to transport the wastes or
excreta away. Conventional centralized sanitation systems are expensive to operate. They
require energy, skilled labour, infrastructure and maintenance. In efforts to reduce the cost
and complexity of waste treatment, decentralised treatment units have been developed.

Figure 3.2: Centralized System
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Decentralized wastewater management (DWWM) systems

Decentralized wastewater management (DWWM) systems treat wastewater of individual
houses, apartment blocks or small communities at the same location where it is generated
or is transported through a drainage system and is treated within a short distance of its
generation. In decentralized approach, more than one, small capacity of treatment plant can
be set up across the city. It could be in the cluster of residential areas, in commercial areas,
at the individual scale or in the industrial areas. Decentralised systems can be installed
wherever centralised sewered services are unreachable, infeasible or unaffordable.
Typically, the decentralized system is a combination of many technologies within a given
geographical boundary, namely, onsite systems, low cost collection systems and multiple
locations for treatment facilities.
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Figure 3.3: Decentralized System
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Advantages of Decentralized Wastewater Treatment Systems
1. Cost efficient
e The requirement for the underground sewer system is completely eliminated
or partially required (within the settlement area from the household to the
decentralised treatment system).
e Lower capital cost and O&M costs, due to absence of complex mechanical as well as
electrical systems associated.

2. Environment Friendly
e Complete absence or lower electric consumption and hence power saving.
e Dueorabsence of underground sewer system, negligible possibility of ground water
contamination.
e QOdorless, hence can be built within a living habitat also.
e Depending on the technologies applied, it can easily meet the discharge norms of
effluent.

3. Highuser acceptance
e Minimal O&M needs and costs like lower human resources capacity levels needed,
makes it easily acceptable by community
e Easy and efficient user involvement and partic