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City Sanitation Plan (CSP) shall be the basis for planning and formulating projects. Therefore,
preparation of city sanitation plans, wherever it doesn't exist, will be the first step. However, CSP
shall be prepared on the basis of City Development Plan (CDP), if so drawn and finalized for the
city.

Holisticapproach and provision of integrated sewer network up to house-property line in place of
drain interception and diversion. This will ensure full coverage of the town and thereby
transportation of entire sewage to treatment plants for optimal utilization.

Dovetailing with projects under JNNURM/UIDSSMT/ State Plan is compulsory. This will ensure
optimal utilization of resources on priority basis.

Design, Build & Operate (DBO) model for efficient operation and maintenance (O & M) of River
Conservation schemes.

First 5 years O & M cost to be in-built in the project cost. This will ensure unhindered O & M of
assets which is necessary for achieving the river cleaning objectives. Next 10 years O & M cost to
be also worked out with revenue generation plan. The O & M responsibility beyond 5th year will
rest with the State Government/ ULB.

Stakeholder consultation at the stage of formulation and implementation of the project. This is
to ensure active involvement of various stakeholders and the civil society to generate support
and encourage ownership.

Signing of tripartite MoA among Government of India, State Government and ULB is mandatory.
This will bind these three tiers of Government to ensure fulfillment of respective commitmentsin
terms of release of funds, timely completion of projects, ensuring house connection to sewerand
operation & maintenance of assets, etc.

Active association of ULBs in project formulation and siting of important infrastructures such as
STP, PSs etc. This will ensure their co-operation in getting land in time which is crucial for timely
completion of projects.

Dedicated Cell in States for implementation of projects. This will ensure fulltime deployment of
adequate number of skilled technical personnel by the States which is critical for proper
supervision, quality control, adherence to completion schedule and project cost control.

Appraisal of project proposals by independent Institution/Experts. This will enhance quality of
DPR in addition to cost optimization. Any short comings in the planning and designing of the
project will also be addressed through such appraisal.

Third Party Inspection (TPI) for implementation of projects is required. This will strengthen State
Government agencies in maintaining the desired quality of work. Generally, States are notin a
position to deploy adequate technical personnel for round the clock supervision of works and
hence this will be an effective mechanism to ensure progress and quality of works.
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Emphasis on recycling and reuse of treated sewage. Agricultural and industrial demand on fresh
is laid water is very high. On the other hand, drawling of fresh water from rivers for these
purposes may also contribute to pollution as dilution reduces. Therefore, there should be an
endeavor to maximize the use of treated sewage.

Degree of treatment linked to availability of fresh water in river. Instead of uniform level of
treatment, the approach of varying level to be followed as water quality is directly linked with
availability of fresh waterin a particular stretch of river.

Use of digital maps, other 'information —communication technology' (ICT) tools and software for
project planning and design. In order to improve scientific and engineering design and planning,
good quality maps and computer aided design are necessary.

Coverage of schemes for management of Municipal Solid Waste affecting river water quality.
Different types of solids and solid waste also contribute to river pollution significantly. Therefore,
this activity will be taken up selectively under the program.

Priority to undertake River Conservation Projects for City/ Towns polluting river stretches
identified by CPCB. The list of polluted stretches published by CPCB from time to time will
primarily be the basis for selecting rivers and towns to be included under the program.

Adoption of innovative and best technology options for treatment of sewage. Technology
selection is critical to technical and financial sustainability of assets created. Detailed and careful
exercise may be undertaken for selection of the best option on a case to case basis. For this, life
cycle study of technology options along with detailed analysis in respect of performance will be
mandatory at FR stage.

DPR preparation to be preceded by Feasibility Report (FR). This will focus on option exploration
and selection of locations for major infrastructure. This will also help reduce uncertainty in land
acquisition and pre-emptively resolve otherlocal issues, thus contributing to timely execution of
project.

In addition, the following good practices will be promoted under the revised guidelines:
Incorporation of Rain water harvesting in community sanitation schemes.

Promotion of solar energy for community sanitation schemes.

Improved sanitation scheme based on higher user charges where applicable.

Up gradation of existing community sanitation and sewerageinfrastructure.

Thrust oninnovative River Front Development (RFD) Projects.

Introduction of “river festival” and “river runs” under the public participation, Information,
Education & Communication (IEC) activities.

Design parameters of STP to be considered based on actual measurement and analysis.



CHAPTER 1
INTRODUCTION

1.1

1.2

1.2.1

1.2.2

BACKGROUND

The Ministry of Environment and Forests (MoEF) has been implementing an ambitious
programme of pollution abatement of rivers in India. It started in 1985 with the Ganga Action
Plan (GAP) and gradually extended to other polluted rivers through National River
Conservation Plan (NRCP). The current programmes covered under NRCP include works in 172
towns along polluted stretches of various rivers spread over 20 states. To give a freshimpetus to
pollution abatement of River Ganga and its tributaries, a major initiative under the National
Ganga River Basin Authority (NGRBA) has been started in 2010. The National River
Conservation Plan Scheme is given as Annexure 1. The objectives, approach and functions of
NGRBA are given as Annexure-2.

Given the size and scope covered under these programmes that involve a large number of
agencies and individuals all over the country, it is necessary that proposals are prepared by the
implementing agencies in the States to address the specific wastewater management
problems to achieve the objectives of the programmes. This established the necessity of
comprehensive guidelines that would not only help in addressing the various issues concerning
theriver pollution but also in expediting the decision making process.

The guidelines for preparation of DPRs, presently in force, were issued by NRCD in 2002.
However, since then a number of developments have taken place and lessons have been learnt
that necessitate the revision of guidelines on preparing the DPRs. The guidelines will help state
agenciesin preparing quality proposals to address river pollution problems in a holistic manner.

CHANGES OCCURRING SINCE THE GUIDELINES WERE ISSUED
Significant developments that have taken place are mentioned below.
National Ganga River Basin Authority (NGRBA)

The Central Government has given Ganga the status of a 'National River' and has constituted a
‘National Ganga River Basin Authority' (NGRBA) as an empowered planning, financing,
monitoring and coordinating authority for the Ganga River with new institutional structures.
The objective is to have the river basin as the unit of planning, a shift from town centric to river
basin approach and to have a comprehensive response covering water quality and flow,
sustainable access, environment management, prevention and control of pollution and food
and energy security, in the form of a national mission. The World Bank is considering supporting
amajorinvestment under NGRBA.

Identification of Polluted Stretches by CPCB

The Central Pollution Control Board (CPCB) has identified nearly 150 polluted stretches of rivers
in the country that require pollution abatement programmes and the list is likely to be
expanded, given the pace at which the country is growing. Once a town is selected for inclusion
under the programme based on the CPCB criteria, DPRs are prepared town-wise. The selected
towns are divided into various sewerage districts according to topography and slopes. DPRs of




Chapter - 1 Guidelines for preparation of reports Under NRCP / NGRBA

various districts may be prepared and presented in different volumes. Similarly, DPRs of non-
sewerage components like low cost sanitation, crematoria, river front development, for a town
may again be prepared in different volumes. The underlying need is that a comprehensive DPR
should conform to a city level sanitation plan that would help reduce the pollution of river to
the desired level.

Several initiatives have been taken by NRCD such as public consultation, signing of MoAs with
states and urban local bodies (ULBs), inclusion of O&M expenditure for 5 years in the project
cost etc.

The Ministry of Urban Development (MoUD) launched a new programme in the current Plan
known as Jawaharlal Nehru National Urban Renewal Mission (JNNURM), which has many
similar components but with divergent objectives. Also, MoUD has an ongoing programme of
'Urban Infrastructural Development Scheme in Small & Medium Towns (UIDSSMT) under
which many schemes covered under the NRCP, such as the schemes of wastewater
management and solid waste management, are eligible for funding. These schemes need
integration and synchronisation with the programmes of MoEF aimed at improving the quality
of waters of rivers.

International Funding Institutions such as the World Bank have pledged supporting the NGRBA
programme.

The World Bank, in a study to review pollution abatement projects in the Ganga Basin, has

identified deficiencies needing attention and corrective action. AHEC in IIT Roorkee has also

been examining DPRs received by the NRCD for funding and found areas where improvements

are needed. A gist of the deficiencies is given below:

i Identification and understanding of problems and their causes is often inadequate.

ii. In the DPRs, targets are expressed as physical outputs or assets to be created. The
outcome should conform to performance and bench marking of assets through O&M.

iii.  Several factors such as capital cost, technology, cost of O&M and its recovery, ability and
capacity to execute the project, social and environmental consequences need to be kept
in consideration while selecting the most appropriate and maintainable option out of a
number of possible solutions.

iv.  The DPR often does not contain detailed information and analysis of existing assets and
their condition, options considered, justification of the proposed solution.

v. Survey and investigation done, based on which the DPRs are prepared, need
improvement.

vi. A number of aspects such as implementation of projects, their management and O&M
arrangements, financial strength of the Urban Local Bodies or of the State Government,
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infrastructure available such as availability of electricity to run the facilities created and
desirable institutional actions required are not reflected properly.

vii. Involvement of stake holders and civil society in the projects needs to be emphasised.

viii. Often, the quality of survey and investigationis poor.

ix. The DPRs stress more on cost estimates than being a document that would emphasise
and analyse the problem with clarity, come out with solutions and then select the most
cost effective option to achieve the desired outcome, keepingin view the capacities of the
institutions and social and financial concerns and interests of other stake holders.

X.  TheUrban Local Bodies are generally notregarded as the primary stake holder.

xi.  Theteam thatis entrusted with the preparation of the DPR consists mainly of engineers.
Professionals with expertise in financial, economic and social matters are also to be
associated. Since the pollution abatement project affects every resident of the town and,
indeed of the basin, it is necessary to ensure that there is consensus about and
involvement with the pollution abatement projects and the project addresses the felt
needs of the plural society that we have in our towns. Activities such as social surveys,
programmes to secure stakeholder participation have to be undertaken. Likewise,
economic informationa technology and financial issues are of concern to every resident.
To deal with these aspects it is desirable to associate persons who specialise in social
sciences with the team that prepares the project.

xii. Preparation of the DPR is generally done by lower level of engineering staff and is not
properly supervised.

xiii. In cases where Consultants are appointed to prepare DPRs, they are not necessarily
highly skilled. Too much independence is given, their work is unsupervised and often
quality checks are not undertaken.

Xiv. In cost estimates, a provision to encourage innovation and flexibility to the bidder to
guote alternative items may be provided.

Xxv. Houseconnectionsto ensure flowsin the sewer system may have to be provided.

xvi. As the mission Clean Ganga stipulates that no untreated sewage and industrial waste
water would be allowed to be discharged into the river Ganga beyond 2020, the DPRs of
projects in the Ganga basin are to be proposed, based on comprehensive planning of a
city, includingisolated clusters.

Presently the DPRs are submitted without any CSP and Feasibility Reports. This practice has
several disadvantages as mentioned below:

i Absence of Integrated Approach

The Schemes proposed are independent and disparate and do not get integrated into a plan of
area development. Many components Schemes of Pollution Abatement of Rivers will fit into
such a plan. For example, river front development, setting up crematoria, plantation and
community toilet complexes can smoothly merge inariver bank area development plan.

ii. Exploration of Options
Direct preparation of DPR may result in not properly exploring options to find solutions for the
identified problem in a cost effective and sustainable manner and ignoring socio-economicand
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institutional factors.

iii. Identification of Agenciesfor Schemes

In the absence of a feasibility report identification of agencies that are best suited to handle a
particular scheme was not necessarily well thought out and reasoned giving rise to the
possibility of mismatch.

In light of the above background and developments, a need for revision of guidelines of 2002
has arisen and accordingly guidelines have been revised.

While many provisions of the earlier guidelines are still valid there is a need for change in
others. Salient features of the revised guidelines are given below.

So far the focus was on interception and diversion of drains and installation of STPs. It did not
ensure that all the wastewater generated was taken to and treated in the STPs. A holistic
approach in preparing pollution abatement projects is now to be adopted. It will include river
basin approach and provision of an integrated sewer network up to the house property line.
Slums and individual houses having no space for House Hold (HH) installation of toilets shall be
covered through community toilets. The new approach will ensure full coverage of the city and
thereby transportation of entire sewage to STPs for optimal treatment and utilisation.

The Central Pollution Control Board (CPCB) has identified nearly 150 polluted stretches of rivers
in the country that require pollution abatement programmes and the list is likely to be
expanded, given the pace at which the country is growing. Towns that need to be covered under
the NRCP are to be identified on the basis of these polluted stretches.

i For the selected town it will be helpful if a plan was prepared in which all sources of
pollutionin the town were identified to achieve the outcome of improved water quality of
rivers and environmental improvement. It should include all needed schemes - both that
are funded by the NRCD and others that are not funded by it but are eligible for funding
under the Schemes of other Ministries / Departments. This plan is called the City
Sanitation Plan, which will form the bedrock of planning and formulating projects. Its
preparation has beenincluded as a necessary first stage.

ii. For sewerage schemes that offer a number of options and whose cost is high, it will be
mandatory to prepare a feasibility report in which all available options are evaluated and
the optimal option is selected. For the selected option the DPR would be prepared. For
non-sewerage schemes DPRs are to be prepared straight away based on the city
sanitation plan.
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iii. Thus, these guidelines provide for a three stage preparation of projects relating to
sewerage schemes and two stage preparation projects for non-sewerage schemes for
pollution abatement of the river

a) City sanitation plan
b) Feasibility reportand
c) Detailed project report.

In order to save time, effort and expenditure, for preparing the city sanitation plan and the
feasibility report, secondary data — data that is already available - should be used. However, if it
is felt that it is necessary to have some data for preparing these reports and it is not available, it
should be generated.

It has been made obligatory that projects proposed or approved under schemes such as
JNNURM, UIDSSMT or state plan are dovetailed and synchronized with the projects proposed
under NRCP/NGRBA. It will ensure optimal utilization of resources on priority basis.

A number of activities, some of which are mentioned below, need to be undertaken and for
each there should be an institutional arrangement from the State Government, down to the
ULB, to discharge responsibility for the component schemes.

i Identifying polluted stretches of the river and sources of pollution in the state.

ii.  Identifying causes of pollution and townsthatare responsible for pollutionin theriver.

iii.  Awarenessgeneration andinvolve stake holders at various levels.

iv.  Preparation of projects

V. Implementation and third party inspection

vi.  Supervision, guidance, quality control, adherence to completion schedule and project
cost control

vii. O&M

viii. Monitoringand evaluation

To ensure that the above functions are performed efficiently and effectively, dedicated cells are
necessary in the states. Accordingly, a State Project Management Unit (SPMU) has been
suggested in the state government with representation of the concerned departments. In
states within the Ganga basin SPMU may be appointed by the State Ganga River Conservation
Authority. In other states, the government in the department of Urban Administration may
appoint the SPMU. The executive arm will be the state implementing agency, the organization
which deals with projects related to water and waste water in urban areas.

At the level of the district or the town where actual projects are implemented there is a PMU
with the DM/DC/Collector or the President of the District Planning Committee or the
Mayor/President of the ULB as its chief and representatives of the ULB and departments who
areto handle the schemes under the NRCP.

It is necessary to secure active association of the ULB in project formulation, siting of and
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getting land for important infrastructure such as sewage pumping stations and STPs, which is
crucial for timely completion of projects and their O&M.

Tributaries may have a significant impact on the quality and quantity of water and on aquatic
life. If tributaries render the river water polluted, pollution abatement works for these rivers
can be proposed.

In critical stretches of Ganga river standards of STP effluents have beenrevised.

Under NRCP branch and lateral sewers and house connections up to the property line are not
eligible for financial assistance from the NRCD. However, NGRBA guidelines provide for the
Ganga basin that apart from conveying sewers, pumping stations and STPs, these items should
alsobeincludedin projectsin unsewered areas to make the city fully sewered.

Some components of existing projects have outlived their design periods. On the one hand,
their performance, mainly that of STPs would have deteriorated and, on the other,
specifications of treated effluents have been raised. Therefore, there is a need to provide for
renovation, up gradation and modernization of such projects.

In several towns haphazard growth has taken place without any matching arrangements for
disposal of wastewater. New projects of sewage management are required for such areas.

Rainwater harvesting and promotion of solar energy are to be incorporated in the community
toilet complexes. At commercial locations toilet complexes may be set up with higher
specifications for high end users on higher user charges basis. The up gradation of existing CTCs
isto be explored and provision to be made for the same.

For a river, the quantity and quality of its discharge is a function of rainfall and land use in the
catchment. Silt, nutrients and agricultural runoff are its major pollutants. Both for securing
flow in the river system and for maintaining quality, proper land use and measures to protect
the catchment are necessary.

It is well known that aquatic life in river systems cannot be sustained unless flows unique to
biodiversity in sections of rivers are maintained, especially in periods of low flow. Several
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The sewer districts should be so configured that long trunk mains and number of pumping
stations are reduced to the minimum. For this purpose options of centralised and decentralised
systems should be worked out and evaluated.

The NRCD has published a document in 2009 “Compendium of Sewage Treatment
Technologies” in which the technologies have been evaluated on

i Performance,

ii. Energyrequirement,

iii. Resource requirements and associated costs,

iv. Land requirements.

V. Annualised cost also has been worked out.

Depending on the desired water quality of the effluent of the STP, land requirement, availability
of electricity and funds available, the technology that appears feasible should be selected using
the matrix given in Compendium of Technologies. New technologies like 'In Situ Sewage
Treatment through Bioremediation' not covered in the compendium may also be examined.

The STPs are to be designed on the basis of actual measurements of the waste water flows in
the drains and projecting the same as per the design period of the component.

Projects submitted for financial assistance to the NRCD/NGRBA or other funding agencies are
liable to be appraised by independent institutes/experts. This will enhance quality of DPRs in
addition to cost optimisation. Any likely loopholes in planning and designing of projects will
also be plugged through such appraisals.

A flow chart has been introduced in the guidelines which mention processes involved in the
preparation of the DPR and the time expected to be taken in each. In other words it mentions
the main activities of the agencies/institutions involved in the preparation of the project
reports and the time likely to be taken in each activity. The Flow Chart is attached as Figure 1in
chapter 22.

Stakeholder consultation at the stage of formulation of CSP and of Feasibility Report of the
project has been provided to ensure active involvement of various stake holders and the civil
society to generate support as well as belongingness and ownership of assets. Much greater
involvement of stakeholders and their ownership of the project is called for. The revised
guidelines deal with this issue. Introduction of “river festivals” and “river runs”, under public
participation activities, have also been included. DPRs of component schemes do not have
provision for this item. For each component scheme, a plan of public awareness and public
participation should be made, expenditure of which should be met from this allocation.
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Emphasis has been laid on education in various domains of knowledge, the required training
experience, and capacity building in all organisations associated with the river conservation
programme.

Particular attention should be given to capacity building and HRD in ULBs to enhance their
technical and financial capability in the implementation and O&M of projects, as they are to
finally take over the assets. So, their capacity building will boost the success of the programme.

DPRs of component schemes do not have provision for this item. For each component scheme,
a plan of HRD and capacity building should be made, expenditure of which should be met from
thisallocation.

Funds required for operation and maintenance for the first 5 years is required to be inbuilt in
the project cost to overcome initial hindrances likely to be faced by ULBs/ States. It will ensure
unhindered O&M of assets, which is necessary for achieving the improvement in the river
water quality.

There is to be a tripartite MoA among ULB, State Government and the MoEF that provides a
framework of commitments by all stake holders for successful implementation of the
programme and proper O&M of assets. A copy of the MoA is given as Annexure 4.

Provision for third party inspection has been made to strengthen capacity of the state
government and state implementing agency to monitor the physical progress of projects
during preconstruction, construction, commissioning and trial run and post construction. A
copy of the relevant notification is attached as Annexure 5.

The DPRs of component schemes do not have provision for this item. For each component
scheme, a plan of monitoring and evaluation should be made, expenditure of which should be
met from this allocation.

These guidelines provide a broad frame work of and the methodology of preparing the city
sanitation plan, feasibility report and the DPR. Circumstances may vary from place to place and
for a given river and a source of pollution. Therefore, various activities contained in these
guidelines should be carried out in a manner that is best suited to the local conditions within
the broad framework of these guidelines.
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Different types of solids and solid waste may also contribute directly to river pollution in a
significant manner. Therefore, one of the component schemes should include measures for
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dealing with that part of solid waste that directly contributes to river pollution.

According to the present practice, a centage of 8% of the project cost is admissible. This issue
has been examined with reference to the practice followed by CPWD (Reference of CPWD
Works Manual 2007 http://cpwd.gov.in/newsitem/latestnewspdf/Final-WorksManual.pdf). It

is proposed to revise the centage as giveninthe table below:

S. Item Provision by | Provisions in | Recommended
No. NRCD/MOEF | CPWD manual percentage’
1 2 3 4 5
| Preliminary (Enabling Works)
Preliminary work :-| 3.00 charged as a | 3.00
surveys, investigations, separate item
report preparation,
tender documents,
hiring specialist,
training, education,
capacity building,
computer software &
hardware, = computer
consumables
] Establishment & - 6.50 6.75
Supervision
] Special T&P 1.00 *0.50 1.00
v Audit & account | 1.00 0.25 0.25
Charges
Y Contingency 3.00 Charged 3.00
directly to
works under
each item of
works and is
3%
Total 8.00 14.00+

*The indicated rates of tools and plants are exclusive of the cost of special tools and plants, the cost of

which will be charged to the estimates of the works.

+Subject to the approval of NRCD
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1.5 ADDITIONAL FEATURES

River Ganga has been given the status of National River and the National Ganga River Basin
Authority has been constituted. The Authority has both regulatory and development
functions. The Authority is to take measures for effective abatement of pollution and
conservation of the river Ganga in keeping with sustainable development needs including
activities such as development of a river basin management plan, maintenance of minimum
ecological flows in the river Ganga, among others.

Basin management plan of River Ganga is currently being developed. Specific features of
projects that will come up in the basin, as distinct from those under the NRCP, will be known
only after the Basin Management Plan has been prepared, has been considered by the NGRBA
and new guidelines are issued. Till then these guidelines will apply to projects in the Ganga
basin also.

Based on Ganga River Basin Management Plan, certain additional features may have to be
adoptedinthese guidelinesin due course.



CHAPTER 2
COLLECTION OF DATA

2.1

2.2

2.3

INTRODUCTION

As stated in Introduction, preparation of Detailed Project Report for pollution abatement is a
three step process, namely, City Sanitation Plan (CSP), Feasibility Report (FR), followed by the
Detailed Project Report (DPR). This chapter deals with collection of data required for preparing
all these reports. Some states have already started preparing CSPs. Where available, these CSPs
should be used. If necessary, they may be updated and if there are any gaps in relation to the
river pollution abatement works, these should be filled up.

Preparation of CSP is to precede the FR and is to be the basis for preparing the DPR. It follows,
therefore, that it should be prepared on the basis of available data (Primary / Secondary Data)
that has been generated by the concerned agencies and primary data may also be required.
Feasibility Report will identify the problem of pollution, develop and evaluate the various
options and select the best that is cost effective and sustainable and produces the intended
outcome.

After selection of a city on the basis of data collection, it is necessary to prepare a CSP, FR of
sewerage schemes and then a DPR. The DPRs of non-sewerage schemes can be prepared
straight after the preparation of CSP. For preparing the DPR, additional data may be needed,
which may have to be generated by undertaking suitable survey and investigation (primary
data).

Inthis chapter, the guidelines deal with collection of primary and secondary data.
DATA REQUIRED AT DIFFERENT LEVELS
The data needs to be gathered at several levels as below:

i Drainage basin of the river, in which polluted stretches have been identified and in respect
of which the pollution abatement project is to be prepared. This will help to identify the
priority for taking up pollution abatement works to improve the river water quality.

ii.  Thetown whichis causing pollution of the river and for which an integrated projectis to be
prepared for abatement of pollution from waste water and solid waste. A town may have
to be divided into a number of sewerage districts for getting optimal results and data
gathered should meet this need. In case some data mentioned below is not available, it
may be stated at the appropriate place. However, DPR should integrate all the data
provided by agencies concerned for pollution abatement.

DATA RELATED TO DRAINAGE BASIN

It is beneficial for the planner to have an understanding of the river basin as every activity
undertaken at any point in the basin has implications for the river as a whole, though more
often on the downstream side. It is, therefore, necessary to identify activities and their impact
on the river. Relevant data must be collected and analysed so as to assign priority to towns for
taking up pollution abatement works. Data that needs to be collected is mentioned below.
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While information on catchment may be beneficial to assess the overall pollution load, the DPR
may focus oninformation pertaining to the area with in the municipal boundary of the town.

Amap of the basinon 1:50,000 scale SOl topographical sheet showing the following features:

a)

b)

d)
f)

g)
h)

Drainage map marking the catchments of
i Tributaries,

ii. Mainstemand

iii.  Existingwater bodies

Cities / Town in the basin with
i River water quality being below the desired level
ii.  Citieswith cultural, socialand tourismimportance

Recent Land Use, if available, from State Remote Sensing Centre
i Agriculture,

ii. Forests,

iii.  Mining

iv.  Industrial areas

Sites from where samples for testing water quality were drawn by the CPCB/SPCB.

Sites of abstraction of water - dams and diversion works

River gauging sites

Flood plain

Identified river fronts needing development and management and removal of
encroachment.

Latitude, Longitude of the town
Physical features and natural resources
Generaltopography

Any otherimportantinformation

Rainfall:

° Average annual rain fall

° Average rainfall during monsoon
° Maximum rainfallin a day

° Number of rainy days

Temperature:

Maximum and minimum in

° Summer
° Monsoon,



Chapter - 2 Guidelines for preparation of reports Under NRCP / NGRBA

° Winter.

It should include towns

i With significant population causing pollution

ii.  Whereriver water quality is below that prescribed for the best designated use.
iii.  Withcultural, socialand tourismimportance

Information may be presented in the table below

Town Male Female Total

Urban
Town 1
Town 2
Town ‘n’
Rural

Briefly describe significance of the river, the basin and cities on its bank so as to bring out the
importance of conservation of the river and reasons why it should be protected from the
pollution caused by the waste water of major cities.

Hydrological data as below

i Discharge figures of river, tributaries and streams.

ii.  Average dry weather flow in the river. These may be obtained either from CWC or
Irrigation Departments. Where such data is not available, efforts may be made to assess
the flow on the basis of river cross-section/ wetted perimeter, depth, velocity etc.

iii. Storage capacity of dams, barrages, etc. ifany

iv.  Discharge capacity of diversion works

V. Quantity of water abstracted at various sites for irrigation, industry, human consumption,
particularly up stream of the town concerned.

vi.  Morphology and hydrology of theriver.

vii. Quantity of ground water abstracted within the town.

viii. Ground water levelsin different blocks.

Information about industrial effluent may be provided in the following table
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Areas

Quantity of

water used
mid

Effluent Industrial effluent Proper Industrial
Generated satisfies standards SWM —Yes/No
mid Yes/ No

*Industrial Area

*Major Industrial
Units

*Grossly polluting
units

*Mining Areas

Others

Total

*In case of more than one area/unit give information in additional rows unit wise

Water quality data at following locations may be obtained
i At confluence of major tributaries, upstream and down stream, as is available with SPCB /

CPCB

ii.  Atpointswhereindustrial effluentis dischargedintothe river or streamsinthe basin
iii. Ateach city—upstreamand downstream of the city, and
iv.  Atotherimportantlocationsoftheriversuchasbathing ghats.

List of polluted stretches published by the CPCB may form the basis for selection of town / river

(Annexure 6).

In case CPCB data is not available in respect of any city but it is felt that the river water quality is
unacceptable, water quality may be tested and if found unsatisfactory, pollution abatement
project may be prepared in accordance with these guidelines.

Source: CPCB

Designated Best Use Class of | Criteria

Water
Drinking Water Source A 1. Total coliforms organism MPN/ 100ml shall be 50 or less
without conventional 2. pH between6.5and 8.5
treatment but after 3. Dissolved oxygen 6mg/l ormore
disinfection 4. Biochemical oxygen demand 5 days 20°C 2mg/| or less
Out door bathing B *1. Total coliforms organism MPN/100

ml shall be 500 or less

pH between 6.5 and 8.5

Dissolved oxygen 5mg/l or more

4. Biochemical oxygen demand 5 days
20°C 3mg/l or less

wn
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Designated Best Use Class of | Criteria

Water

Drinking water source after C Total coliforms organism MPN/100 ml shall be 5000 or less
conventional pH between 6to 9

treatment and Dissolved oxygen 4mg/| or more

disinfection Biochemical oxygen demand 5 days 200C 3mg/I or less
Propagation of wild life D pH between 6.5 to 8.5

and fisheries

Dissolved oxygen 4mg/| or more
Free ammonia (as N) 1.2 mg/l or less

Irrigation, industrial E
cooling, controlled
waste disposal

pH between 6.0 to 8.5
Electrical conductivity at 250C micro mhos/cm Max.2250

Sodium absorption Ratio Max. 26
Boron Max. 2mg/I

PWOWDNPIWDN RIS WNRE

*The NRCD

permissible)

norms are: Fecal coliform< 500 MPN/100ml (desirable), 2500MPN/100ml (max

Asfar as possible information on biological indicators may be provided.

Digital maps, as may be available, showing the following features on a scale large enough to
understand the physical features.

i.
ii.
iii.
iv.
V.
vi.
vii.
viii.

Xi.
Xii.
Xiii.
Xiv.
XV.
XVi.
XVii.

XViii.
XiX.

Important land marks of the city

Rivers and their flood plains

Other water bodies

River banks where solid waste is dumped

Drains, and their respective outfalls and catchments (drainage areas)
Streetsand surface /underground utilities

Municipal wards

Openspaces

Residential areas

Industrial estates

Industrial units outside industrial estates

Points of discharge of industrial effluents

Slums

Water supply system—Including intake points and ground water.
Places used for open defecation

Community toilets

Sewers in each drainage area with diameters and invert levels with junctions of sewers, if
existing.

STPs and sewage pumping stations, if existing.

Crematoria
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xx. Riverfront(ghats)developedinthe past

xxi. Sites on river banks for cattle wallowing, dhobi ghats, washing of motor vehicles and
carcasses aredumped

xxii. Garbage dumpingsitesincluding landfills

xxiii. Bio-medical waste treatment facilities

xxiv. Ground levelsand contours

xxv. Pollution abatementworks carried outinthe past

The themes related to which the maps should be prepared are mentioned in the previous
section. At the stage of preparing FR, the maps of SOI, ULB and State Remote Sensing Agency
may be used. However, at the stage of DPR, it may be useful to use most recent satellite
imagery, data and maps. Contour maps at appropriate interval will be needed for which survey
may have to be done.

If there are easily accessible facilities with the State Remote Sensing Centre or other specialized
agencies an attempt should be made to use remote sensing to gather spatial information
observable from space and present it and other data mentioned above in Geographical
Information System (GIS) format. It gives the ability to prepare maps on different themes as
required. For cities with a population of one million or more the data must be presented in GIS
format. For other citiesitis optional.

Latest preparation tools/software like GIS, CAD, satellite imageries etc. may be used for
preparation of maps. As expertise of this kind may not be generally available with the
implementing agencies, the work may be done by hiring qualified experts for such purposes
from outside. A good map depicting all the above features would help in improving decision
making and finalising appropriate sewerage routes without disturbing other civic utilities.

Population of the town should be provided in the following tables

Year No of Area of No of Population | Growth Density of
wards town houses rate population

including no / sq. km
slums

1971

1981

1991

2001

2011
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Ward no 1971 1981 1991 2001 2011
1 Population
No of houses
2 Population
No of houses
n Population
No of houses

Ward | Slum | Slum | Population No of Mode of Toilets or Drain into
No no. name | inthe latest| households | Water supplied Open which
census Piped, hand defecation waste
pump, none water flows
1
n

In the past some works related to pollution abatement and management of waste water may
have beenimplemented, for which the following details may be collected.

i Year of installation/commissioning

ii. Designed capacity/performance

iii. PresentPerformance and O&M details

iv.  Details of existing sewered areas along with branch, lateral and trunk sewers

V. Sewage Treatment Plants

vi. Yearofinstallation/commissioning

vii. Designed capacity

Unsewered areas housing low-income groups are serviced by 'pit latrines' or septic tanks at
individual household/ community levels. Overflows from septic tanks are discharged into the
river through open drains. These areas are to be marked on the map. These facilities are to be
synchronised / dovetailed with the proposed scheme.

i Purposesfor which river water is being used

a. Drinking

b Irrigation
c. Industry

d Navigation

ii.  WaterQuality
The programme aims at improving the river water quality to the desirable standards. CPCB has
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classified all inland waters in five categories according to the designated best use class. The
designated best use as well as actual quality of river water should be reported. For actual
baseline data, water quality should be analysed at upstream and downstream points of the city
as also downstream points of major outfalls. Water quality analysis should take into account all
the parameters prescribed by CPCB/SPCB in their formats. This is necessary to assess the
current water quality and the extent of improvement that can be achieved through
interventions proposed in the DPR. The sampling of water quality should be from completely
mixed zone to represent accurate impact
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Water quality of the river and drains may be presented in tables such as given below:

Parameters

Result

Upstream

Downstream

Out fall 1

Out fall 2

Outfall n

Avg. | Range

Avg. | Range

Avg. | Range

Avg. | Range

Avg. | Range

pH

SS (mg/1)

TDS (mg/l)

BOD (mg/l)

COD (mg/I)

Cl (mg/1)

Total coliform,
MPN/100 ml

Fecal coliform,
MPN/100 ml

*Saprobity
index

#Diversity
Index

@P/R Ratio

Fish etc

*Saprobity Index:

#Diversity Index:
@P/RRatio:

Numerical estimation of pollution of organic matter, from0—4.

Diversity index s a statistic which is intended to measure the biodiversity of an ecosystem.
production/respiration ratio (P/R ratio) The relationship between gross production and total
community respiration. Where P/R = 1 a steady-state community results. If P/R is persistently greater
orlessthan 1then organic matter either accumulates oris depleted respectively

For laying deep sewers, soil investigation and test bores must be made at suitable intervals
alongthe alignment of sewers to ascertain the type of soil at different depths and behaviour of
ground water table and bearing capacity of the soil. For deep sewer laying, wherever required a
mechanical system may be proposed as a safety and speedy measure.

i Location—Latitude, Longitude
ii. Important features
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iii. Climate

iv.  Briefhistory ofthe city

V. Commercial activities

vi.  Industrial activities

vii.  Educational activities

viii. Cultural activities

ix. Religiousactivities

X. Master plan of development of the city, obtainif there is one.

xi.  City development plan or city sanitation plan prepared under JNNURM, if it has been
prepared, should be obtained.

xii. Project reports of development works in the city executed, under execution and
proposed for future in the following sectors should be obtained.

xiii. Slum population and their development/rehabilitation plan.

xiv. Presentsewerage managementand SWM system.

A note on the number of drains, state of drains, discharge carried by them, along with the
location points of outfall water should be prepared. Discharge in these drains should be
measured in dry weather and their water quality (sewerage parameters viz., pH, temperature,
colour, odour, TSS, VolatileSS, BOD, COD, Cl, nitrogen, phosphorus fecal coliform and any other
parameter considered significant for the city) should be tested in dry weather.

Samples for testing water quality should be composite and flow proportional taken once a
week for diurnal variation on hourly basis. Considering a four-week month, three samples are
to be taken on weekdays, whereas the fourth sampleis to be taken on an off dayi.e. Sunday.

Sampling for water quality should be conducted for at least one month during dry weather to
assess pollution load quantitatively and qualitatively. Actual present flows should be measured
at the point of outfall into the water body, which could be either through open drains or
pumping stations.

Thisinformation may be providedinthe following table

Drain Drain Starting Outfall Length, km | Measured flow Population
no. name point point
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Parameters Monitoring Sites of Drains
1 2 3 4 5 6 7 8 9

pH
Temperature
Colour

Odour

TSS (mg/l)
VolatileSS (mg/l)
BOD (mg/l)

COD (mg/l)

Cl (mg/l)
Nitrogen mg/|
Phosphorus mg/I
Fecal ColiformMPN/100ml

Sources of present supply of water should be provided in the table below

Sources of Water Supply Quantity

Drainage | Drainage Drainage Future
Areal Area 2 Arean Projection

River (Describe source)

Tubewells (mention nos. and average
depth of tubewells in the area)

Hand Pumps

Others (mention)

Total

Present population

Population covered by water supply
Per capita water supply

Present hours of water supply

Approved plans, if any, for augmentation of water supply in the future JINNURM or State Plan,
should be indicated so that these are appropriately considered for designing Sewerage systems
and STPs. The following information may be provided.

Drainage Name of Date of Date of Quantity of | Future Projection
Area project sanction completion water for water
requirement
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Waste Water Disposal Quantity Impact Plan for
DA1 DA 2 DA n renovation

Sewers without STP Km

Sewers with STP Km

Houses connected to sewers (Number)
Houses not connected (Numbers)
Septic tanks (Numbers)

Community Toilets (No)

Places of open defecation(No)

*DA stands for Drainage Area

DA Particulars Operational | Qty. kms Date of Condition | Operating
Yes or No installation | of assets agency

Sewers

Intermediate sewage
pumping stations

Main pumping stations
STPs / Location

Location / Installed
Capacity, mld / Process
Others, if any

*DA stands for Drainage Area

No STP DAl DA2 DAn
Location (DA or ward)

Operational Yes or No

Process

Installed Capacity, mld

Current Capacity, mid

Wastewater influent design Parameters
BOD, mg/|

TSS, mg/|

Fecal coliform

7 Effluent wastewater design Parameters
BOD, mg/|

TSS, mg/I

Fecal coliform

o|lu[r|lw|N|r]|wn
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S.No STP DA1 DA2 DAn
8 Influent wastewater actual Parameters
BOD, mg/!
TSS, mg/|
Fecal coliform
9 Treated water Parameters
BOD, mg/!
TSS, mg/|
Fecal coliform
Over all efficiency of STP*
10 Date of installation
11 Condition of assets
12 Operating agency and mode of O&M
13 Mode of discharge of effluents
14 Whether sewer tax imposed
*Procedure laid down in Compendium of Sewage Treatment, published by NRCD may be used

(http://moef.nic.in/modules/recent-initiatives/NGRBA/Final%20Compendium.pdf)

The above table should be accompanied with notes covering the following points

Vi.

Vii.

viii.

Xi.

Anyimportantaspects not coveredinthe table

Localities/wards covered with 'pit latrines'/ septic tanks with number of houses and
population covered

Localities/wards covered with sewer- system from the street to the drains and finally to
theriver.

No of houses connected to the sewer system

No of houses not connected to the sewer system

State of maintenance of the sewer system-every component of the system including
sewers, pumping stations — electromechanical equipment , civil works - should be
commented on, including date of installation, designed capacity, performance, need to
repair, renovate, modernise, increase capacity, replace.

STPs — their location, capacities, year of installation, designed and current performance,
need to repair, renovate, modernise, increase capacity, replace any component or the
system as awhole, theirimpact onriver water quality and O&M details.

Description and state of maintenance of each major component of the system in localities
not having toilets

State of Public toilets and the works required to be done to bring them to a state where
they can perform their expected functions

Localities that do not have domestic / community toilets, thus leading to open defecation.
Remedial measures required.

Details of private housing projects with sewerage facilities
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The followinginformation be compiled drainage area wise in the table below

Drainage | Dwelling
Area units
Name without
toilets

Community Toilet
complexes

Toilet
seat
numbers

Number

Dwelling
units with
dry pit
latrine

Dwelling Dwelling units with

units with access to sewer
septic Connected Not
tanks to sewer connected

For gathering the above information, a survey may be undertaken.

Details of activities already taken up under similar sanitation programme of the Social Welfare
Departmentand other state agencies

Impact of existing sanitation works may be worked out on the basis of
° Number of persons usingit daily
° Discharge points
° User charges collected daily etc.

The followinginformation may be provided

Drainage Area

No of crematoria complexes

Wood based

Electric

No of bodies | Projection for
cremated daily additional
requirement

Impact of cremation on saving in wood requirement be worked out on the basis of bodies
cremated in the existing crematoria.

Drainage Area Total no of cattle | No of big dairies | No of cattle in big *Quantity of
dairies excreta D.M.
1
2
N

*D.M stands for dry matter in excreta @ 5 kg per head
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i Quantification of dairy waste
ii. Present locations and disposal points to be marked on the city plan

i Number locations to be marked on the city plan
ii. Number of dhobisin each ghat,
iii.  Detailsof alternatesites, if proposed

Theinformation to be collected for each drainage area or ward
i number and their locations on the city map

ii. guantification of washing from garages

iii. average number of vehicles being washed per day

iv.  disposalsites of washing may be marked onthe city map
V. sitesreserved for the activity in the Master Plan

Location Name No of cattle that wallow Remarks

Location Name No of carcasses disposed of/day Remarks

° Location wise number of carcasses disposed of per day

° Sites reserved for carcass disposal.

° Prior to taking up any project for river conservation, both cattle wallowing and carcass
disposalin the river must be banned.

i Identification of river ghats being used for bathing.
ii. Status of existing bathing ghats

iii. Requirement of new bathing ghats

iv. Impact of existing ghats be worked out
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i Ward wise solid waste generation and disposal, brief description of the system including
information such as-

Quantity generated

Number of binsinstalled

Number of collection sites

Number and type of transport vehicles for collection and their capacity per day
No of disposal sites

ii. State of maintenance of the system.

iii.  Detailsoflandfills /compost /incineration plants etc.

iv. ~ Dumping of solid waste in the river be banned by local authority before taking up any
project of MSW management.

Plants Location Capacity Actual Waste Remarks
Treated
Plants Location Capacity Actual Waste Remarks -
Treated Whether Site
reserved

River banks prone to soil erosion may be identified and plotted on the map. Species that will
thrive and serve the aesthetic and environmental purposes may be identified in consultation
with social forestry officers.

The institutions performing functions of providing services and performing development
functions may be providedinthe table given below.
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Service Name of institution given responsibility for
Planning and design Construction o&M
Water supply

Disposal of wastewater
House Hold Sanitation
Solid Waste Management
Supply of electricity

This should be provided for the last completed financial year

i Municipal government's own resources

ii.  Stategovernmentgrantsandloans

iii.  Fundingfrom financinginstitutions

iv.  Fundingfrom capital market

V. Central government grants

vi.  Privatesector participation

vii. Costrecovery of services supplied tothe people

viii. Availability of electricity in hours per day during Apr —June, July to September, Oct- Dec,
Janto March

Data on grossly polluting industry along with the monitoring plan of SPCB should be presented
in the DPR. It would be desirable to mention what data should be incorporated in the DPR.
Industrial estates — water used, effluent generated, treatment plants installed with their
capacities. Solid Waste Generated.

Industrial effluent- sources of generation:

DA | Industrial Grossly Effluent ETP Capacity | Solid waste | Treatment
Estate/ polluting | Generated | installed Generated | Facility with
Isolated or not capacity
Unit

1

n

Following data should also be gathered for coastal cities:
i Tidalincursion and mangroves

ii. Coastline
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Coastal district management plan
Drain wise municipal wards with their areas and population
Salt waterintrusion

The following sources may provide the needed information:

Vi.
Vii.

viii.

Xi.

Xii.

State Pollution Control Board and the Central Pollution Control Board.

Executive Engineer of Water Resources departmentin the district maintains information
about drainage basins and rivers in his district. To the extent it is available with him
information related to the river for which the project is proposed to be formulated
should beincorporatedinthe FR or CSP.

District planning office

District officers of agriculture, forests etc.

Survey of India topographical sheets

India Meteorological Department

State Remote Sensing Agency

District Census Office

For flora and fauna Botanical Survey of India, Zoological Survey of India, State Pollution
Control Board / Central Pollution Control Board and (local University in case any research
has beendone).

Urban Local Body

Proposed components along with existing works, if any, are to be shown on maps with
different colours and legends.

CGWB /State GWBs; State UDD; NIC cell at State / District level; PHED/Water & Sewerage
Board/Authority



CHAPTER 3
SELECTION OF CITY FOR POLLUTION ABATEMENT PROJECT
& PREPARATION OF CITY SANITATION PLAN

Based on data collected regarding polluted stretches of rivers in accordance with guidelines in
Chapter 2 and the information available from CPCB and other agencies, the basin and the river
should be briefly described with emphasis on the uses of the river, abstraction of water fromiit,
and change in water quality as the river progresses on its journey. On these stretches a list of
towns where the water quality for bathing is (BOD> 3mg/I, DO < 5 mg/I and Fecal coliform >
MPN 2500) i.e., worse than the prescribed limits should be prepared. The greater the pollution
at a location, higher should be the order in the list of priority. In these towns pollution
abatement works under the NRCP should be proposed. However, for NGBRA, all mainstream
Ganga towns with significant sewage generation that joins the river will be eligible in
accordance with mission clean Ganga.

The Nodal Department of the State Government will prepare and submit projects under river
conservation programme.

The objective of preparing city sanitation plan is to formulate in consultation with the local

body and other stakeholders, in sectors of wastewater and solid waste management: visionand

goalin 5 years, 10 years, 15 years and 30 years and for that purpose to prepare a compendium

of schemes necessary to convert the polluted stretch of the river in the state to a stretch of the

river having the desired quality of water. CSP should also be linked with CDP, if any, to ensure

simultaneous infrastructural growth of the city.

(a) togiveanintroductionoftheriveranditsbasininthe State,

(b) toidentifyall sources of significant pollution of the river in the stretch within the state that
needsto be controlled toimprove the water quality,

(c) Identify sourcesof pollution located in the city/town

(d) Identify component schemes of a project whose implementation will improve its water
guality to the desired level and improve the environment. More specifically, the CSP will
help to achieve the following objectives:

i. Ideintand non-pointsources of pollution of the riverinatown

ii. Assesshow the pollution of the river affects the stakeholders. .

iii. ldentify the outcome that the stakeholders expect from the pollution abatement
project.

iv. ldentify the pollution abatement schemes, called Component Schemes, and
measures that should be tantify all poken to address the issue of pollution and
achieve the objective of the improvement of the river water quality to the desired
level. Identify for each component scheme the agency that should be given
responsibility to handle it and sources of funding.
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For many cities city development plans or city sanitation plans have been prepared. Under
these plans some works may have been proposed orimplemented. They should be taken in to
account while preparing the city sanitation plan for pollution abatement of the river.

Schemes to deal with certain kinds of pollution are not funded by the NRCD. These schemes,
for example, include solid waste management, industrial effluent and industrial solid waste,
biomedical waste and catchment area treatment. Safe disposal of industrial and biochemical
waste is legal obligation on those who generate such waste. Schemes for management of solid
waste may be eligible for funding under schemes of the Ministry of Urban Development.
Therefore, all schemes necessary for reducing pollution of the river whether they are fundable
by NRCD or any other ministry or agency should be included in the city sanitation plan. The
schemesthatare fundable by the NRCD are given below.

The Schemes eligible for funding under the NRCP include
i. Sewerage schemes

ii. Non-sewerage schemes

iii.  Otherschemes

Schemes needed for transporting waste water from the source of its generation to the sewage
treatment plants namely

i Interception and diversion of waste water flowingin to the river

ii.  Treatmentofwastewater

i Community toilets for residents who do not have toilets in their own homes.

ii.  Crematoriatocheck pollution fromimmersion of partially burnt human bodies.

iii.  River front development to prevent people from using the banks for easing themselves
and for beautification

iv.  Management of such solid waste as directly pollutes the river water.

V. Schemes to check pollution of rivers cattle wallowing, dhobi ghats and washing of motor
vehicles.

i Human Resource Development, capacity building, training and research in river
conservation

ii. Publicawareness and public participation

iii.  Other miscellaneous works depending on the location specific conditions including
interface with the human population
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i Schemes to check pollution from solid waste, carcass disposal
ii. Plantation to check soil erosion of banks and improve environment
iii. Schemesto check pollution from dairies, carcass disposal and other waste

a) Data

It should contain maps and all secondary data mentioned in chapter 2 relating to
i River basinand
ii. Town proposed to be covered inthe NRCP.

b) Estimation of pollution source wise and proposed schemes

The following information should be included, source of pollution wise:

i Every source of pollution should be identified.

ii. The extent of pollution that it causes should be identified to the extent possible.

iii. Approach to dealing with the source of pollution

iv. The degree to which the pollution from the source needs to be controlled

V. The agency to which the responsibility to prepare the project report of the scheme and
subsequentlyimplement has been allocated.
e Implementingagency

e ULB
e  Agencyotherthantheabovetwo

vi. The details of the scheme including the system and its components proposed to be
installed

vii. If the schemeis eligible for funding by NRCD. the kind of Scheme to which it belongs

e Sewerageschemes
e Nonsewerage schemes
° Other schemes

viii. Ifthe schemeis not eligible for funding, the potential agency that may fund the project

iX. The impact the implementation of the scheme is likely to make on the river water
qualityi.e.,theimprovement expected from the implementation of each scheme.

X. Broad cost of the scheme

Note: Guidelines on preparing DPRs on various sources of pollution are contained in various chapters
of these guidelines. For preparing the details of schemes to be provided in the city sanitation plan, to
the extent possible, based on available data, the needed details should be worked out.

An abstract of schemesincluded inthe CSP should be presented in the following tables.
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Name of Scheme Implementing Agency Likely Funding
Agency
Interception and diversion of waste | PHED or any other agency | NRCD
water implementing such projects in the State
Sewage treatment Do NRCD
Community toilet complexes ULB NRCD
Crematoria ULB NRCD
Municipal solid waste directly polluting | ULB NRCD
river water
Other municipal solid waste | ULB MOUD
management
Dairies ULB MOUD and
MNRE (energy
generation)
Other non-point sources e.g., washing ULB MOUD
vehicles, dhobi ghats etc
River front development Irrigation/water resources NRCD
Type of pollution Regulating Development Work
Agency
Industrial effluent SPCB Common effluent treatment plants
Industrial solid waste SPCB Encourage them to create disposal facility
Bio-medical waste SPCB Promote establishment of facility to dispose of
bio-medical waste
Open defecation UuLB Establish community toilet complexes
Dairy waste ULB Promote establishment of dairies at proper
locations with facility to generate energy and
compost
Washing vehicles, dhobi ghats etc | ULB Create alternative facilities

The PMU in the district or the concerned city should submit the CSP to the SPMU who will
forward it to the NRCD. This plan, as approved, should form the basis of preparation of
feasibility report of sewerage schemes and the DPRs of non sewerage and other schemes.



CHAPTER 4
PREPARATION OF FEASIBILITY REPORT
OF SEWERAGE SCHEMES

4.1

4.2

4.3

4.3.1

4.3.2

It has already been stated in chapter 1 that for non sewerage schemes, feasibility reports (fr) are
not required and the DPRs may be prepared after the CSP has been approved. For sewerage
schemes, feasibility reports need to be prepared for which the guidelines are given below.

OBJECTIVES OF FEASIBILITY REPORT (FR)

The objective of preparing a feasibility report is to identify, from amongst a number of feasible

options, sewerage scheme of a project whose implementation will reduce pollution of the river

and improve its water quality to the desired level. More specifically, the feasibility report will
help to achieve the following objectives:

i Identify all point sources of pollution of the river in a city

ii. Assess how the pollution of the river affects the stakeholders. .

iii.  Work out details of all feasible alternative systems to address the issue of pollution and
achieve the objective of improvement of river water quality. The alternatives are worked
out to the level of detail that enables the comparative evaluation of alternatives and
identification of the optimal system.

iv.  FR would facilitate to prepare a workable or implementable plan.

V. All possible hindrances such as from public resistance, siting of major industries,
environment and social concerns may be eliminated through option analysis at FR
stage.

DEVELOPING OPTIONS FOR SEWERAGE SCHEMES

The approach should be based on centralised as well as decentralised collection and treatment
of sewage.

Utilising an existing system

In drainage areas and districts where there is an existing system of waste water management,
which appears capable of being repaired, refurbished, upgraded and modernised, the
feasibility of augmenting to a degree that the waste water satisfies the prescribed standards by
the time it reaches the river should be examined. Every component of the system should be
evaluated as to its designed performance, present performance, designed capacity and present
capacity and useful life left. If it is found that the system can be brought to a satisfactory state
and will be sustainable, items of work that are needed should be identified and details worked
outand costs estimated.

Covering the Area With Sewer Network

Under this system the drainage district is covered with sewers and every house is connected to

the sewers.

i.  Centralised System
The wastewater is conveyed to a centralised STP from where it could be suitably disposed
of into the river or used for irrigation, or, locating the STP further away where land is
available at cheaper rates and cheaper technology can be adopted
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Decentralised System

Waste water of each sewerage district is carried in sewers or in drains or partly in sewers
and partly in drains to a treatment plant designed for that district which constitutes a
decentralised treatment system. In the decentralised approach, the Sewerage District
could be small envisaging collection, treatment and disposal of wastewater in the
neighbourhood itself involving smaller quantity of wastewater.

A decentralised system could result in drastically curtailing the length and diameters of trunk
sewers, in reduction of depth at which the sewers should be laid and in reducing the number of
places where IPS should be installed. This may reduce the capital cost.

Some Drainage Areas may have septic tanks. The effluent from the septic tank is partially
treated and could satisfy conditions for being permitted to flow in open drains. Further
conveyance and treatmentis opento options as below:

It can be allowed to flow from open street drains to storm water drains. Before drains joins
theriver, the waste water can be takento a STP for being treated.

A network of sewers is laid so that effluent from septic tanks and other waste water is
carriedinthemtoa STP for treatment.

For drainage areas that do not have septic tanks, sewers will need to be laid and houses
connected to carry wastewater through a hierarchy of drains to a STP. It has then to be
handled as discussed above.

The status of wastewater management system in the city may be presented in the following
table. Where necessary a note stating the status of the component, its performance against the
designed performance and whether it should be repaired, refurbished or modernised, should

be appended.
Sewage Drainage Sewerage Districts Sewerage Districts Not Covered | Remarks
Districts Area covered with sewers With Sewer and STP
Name and and STP
number of State of | State of Septic Discharge of waste
drains in the | Sewers STP Tank water in street drains
district

Design periods for sewerage mains and STPs have been often debated due to cost
considerations. Keeping in view the resource constraints and optimum utilisation of assets, a
modularapproach may be followed for these facilities.
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The year of expected commissioning of the project shall be taken as the base year for design of
various components of all projects. Design periods of various components may be adopted as

given below:
S. Component Design Period
No. (Yrs) Remarks
1 Land acquisition 30 Land will be required to add STP modules
later. Accordingly, land should be acquired
2 Sewerage Network 30
3 Pumping Stations - 30 Cost of civil works is economical for full
civil works design period.
4 Pumps & Machineries 15 Considering modular approach
5 STP 10 Construction may be done with a modular
approach in a phased manner as the
population grows.
6 Rising mains 30 In case of low velocities, dual rising mains to
be examined
7 Effluent disposal & | 30 Provision of design capacities in the initial
Utilities stages itself is economical

Correct and realistic projections of population for design of various components must be done
to optimise costs. Floating population in respect of cities having cultural, tourism or religious
importance may be considered judiciously.

For each sewerage district, population should be collected from census records for the years
1971, 1981, 1991, 2001, 2011. In case ULBs are established after 1971, respective rural
population of the geographical boundary of the ULB should be considered for this purpose.

The base year shall be taken as year of completion of the project. Population projections for the

base, after 10 years, mid and design years shall be made considering the past decadal growths

using different recognized methods such as:

(i)  Arithmeticalincrease method

(i)  Incrementalincrease method

(iii) Geometricalincrease method

(iv) Simple graphical projection method

(v) Semi-Loggraphical method

(vi) Ratiomethod

(vii) Land use and future density method - This shall also be carried out at micro level for
individual wards depending upon the growth potential of individual wards in consultation
with local body, development authority (if any) and city country planning department.
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Future population, which appears to be more realistic and acceptable, shall be adopted giving
proper justification for the same.

Master plan of the city shall be prepared for sewerage, if not prepared earlier. Considering the
topography and geographical features, ridge lines, alignment of drains, railway tracks, major
roads, national highways, encroachments, quicker construction and commissioning of works
and availability of land for SPS and STP etc., the whole city shall be divided into a number of
sewerage districts. Attempt should be made to avoid long sewers, as sewers will not be
required to be laid at large depths and also intermediate pumping stations would be avoided or
reduced. To the extent possible, pumping should be avoided. This may entail a larger number of
small STPs as against large STPs but fewer in number.

The design of works in these districts shall be carried out in an integrated manner taking into
consideration the most optimum options from techno-economic perspective with respect to
interception of waste water, alignment of sewers, sewage pumping stations and sewage
treatment plants etc. Topography of the area, gradient, obstructions, etc. shall be taken into
account while planning the interception and diversion of waste water of the contributory
areas.

According to the guidelines of Government of India, which are applicable all over the country,
following water supply rates are to be adopted.

S. Classification of cities Recommended Maximum
No. Water Supply Levels (Ipcd)
1 Cities provided with piped water supply but without 70
sewerage system

2 Cities provided with piped water supply where sewerage 135
system is existing/ contemplated

3 Metropolitan and Mega cities provided with piped water
supply where sewerage system is existing/ contemplated 150

NOTE:

1. In urban areas, where water is provided through public stand posts, 40 lpcd should be
considered.

2. Figures exclude “unaccounted for water (UFW), which should be limited to 15%.

3. Figures include requirements of water for commercial, institutional and minor industries.
However, bulk supply to such establishments should be assessed separately with proper
justification.

4, However, the actual rate of supply of water should be supported with availability of water in

the town.
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It shall be ensured that the existing water supply or under execution, has the potential to meet
the water demand of the projected design population at the rate specified in the above table.
DPRshall not be approved unless assurance to this effect is received.

The observed dry weather flow reaching the sewer system is less than that of the per capita
water consumption due to loss of some water in leakage and evaporation. Generally, 80% of
water supply is expected to reach the sewer system. For calculating the water consumed, the
ground water extracted should also be added to the piped water supply.

As per guidelines laid down by Gol, suggested estimates for ground water infiltration for sewers
laid below ground water table are:

Infiltration Minimum Maximum

Liters/km/d 500 5000

With improved standards of workmanship and quality and availability of various construction
aids, these values should tend towards the minimum, rather than the maximum. These values
should not mean any relaxation on the water tightness test requirements.

Water Quality Standards for rivers as per CPCB classification of Designated Best Use criteria of
rivers for bathing are as given below:

Parameters Standards
pH 6.510 8.5
BOD 3 (mg/l) orless
DO 5 mg/l or more
Fecal coliform
Desireable 500 (MPN/100 ml)
Maxm. permissible 2500 (MPN/100 ml)

Chemical quality of water of river u/s and d/s of the city, as monitored during investigations,
shall be commented upon and tabulated as given below :

Name of Monitoring Agency:

Date of monitoring:

Place of monitoring
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Parameters

U/S of city

D/S of city

pH

BOD (mg/l)

DO (mg/l)

Fecal coliform
(MPN/100 ml)

Comments onriver water quality on the basis of the above shall be given.

River Ganga has been given the status of the National River and the National River Ganga River
Basin Authority (NGRBA) has been set up. The NGRBA is an empowered planning, financing,
monitoring and coordinating authority for the River Ganga for effective abatement of pollution
and conservation of River Ganga in keeping with sustainable development needs.

A River Ganga Basin Management Plan is being developed involving exhaustive studies in the
entire basin. Works in the River Ganga basin will need to be taken up in accordance with those
proposed inthe management plan.

However, in the meanwhile, effluent standards have been made more stringent, for critical
stretches of River Ganga, by the Ministry of Environment, Government of India on 3.2.2010 as
inthe table given below (Copy of OM dt. 3.2.10 attached as Annexure 3)

Parameters Units Effluent Standards for discharge into Effluent Standards for
water bodies discharge on land
Existing Standards Standards

revised on 3.2.10
(Annexure 3)

pH 5.5-9.0

BOD mg/| 30 *20 100

TSS mg/| 50 *30 200

Fecal MPN/100 ml | Desirable— 1,000 Desirable — 1,000
coliforms Permissible— 10,000 Permissible — 10,000

*or lower depending on the assimilative capacity of the effluent receiving water body

For sewers, a 30-year design perspective is proposed. Actual flows measured through field
investigations should be projected for this period. Similarly, for STPs and pumping stations,
flows should be projected taking into consideration the population of the respective design
period. The figure arrived at, following the method given in paragraph 6.7, should be adopted
if there is discrepancy between the two projections.
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In the NRCD document “Compendium of Sewage Treatment Technologies” published in 2009,
(http://moef.nic.in/modules/recent-initiatives/NGRBA/Final%20Compendium.pdf)
technologies have been evaluated on basis of

i Performance,

ii. Energyrequirement,

iii. Resource requirements and associated costs,

iv. Land requirements.

V. Annualised cost has also been worked out.

This compendium may also be referred for selection of an appropriate sewage treatment
technology. It implies that depending on the desired water quality of the effluent of the STP,
land requirement, availability of electricity and funds available, the technology that appears
feasible should be selected using the matrix given in Compendium of Technologies. New
technologies like 'In Situ Sewage Treatment through Bioremediation' not covered in the
compendium may also be examined.

(i)  Thefollowingoptions have to be generally considered for locating STPs:
(a) One,withadecentralised approach, which would envisage collection, treatment and
disposal of wastewaterinthe neighborhood itself.
(b) The second option involves conveying the collected wastewater to a centralised STP
from where it could be suitably disposed of into the river or used forirrigation.
(c) Locating the STP further away where land at lower rates is available and inexpensive
technology can be adopted

(ii)  All options have to be analysed in the right perspective taking into consideration capital
and recurring costs and views of stakeholders. Proper justification should be presented in
the DPR for the selected option.

Sewers are laid on the road side on publicly owned land. Hence no land is required to be
acquired for sewers. However, land is required for Intermediate Pumping Stations and Sewage
Treatment Plants. In the above referred Compendium, the land required for treatment plants
has been given. It should be used to estimate the land required for STPs. For new technologies
not covered in the compendium, estimate for the land required may be based on STPs actually
constructed. Land required for IPS should also be worked out.

Water is scarce. To the extent possible after use it should be reused or recycled to the extent it is
feasible. Ifitis not feasible other methods of resource recovery are

i Sale of sludge as manure

ii. Sale of treated water forirrigation, horticulture
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iii. Pisciculture etc
iv. Generation of electricity
V. Carbon credit

The best optionisto be selected as per component wise details of various feasible options.

At the stage of preparing feasibility report, detailed designing may not be possible for want of
relevant data. Quotations for supply of bought out items such as STP, pumps and motors, sewer
pipes should be obtained from reputed suppliers. The cost of otheritems as are on the schedule
of rates of the concerned works department of the state should be used to work out cost.

Sewage pumping and treatment need uninterrupted electricity supply. Therefore, average
duration of supply of electricity should be ascertained so that the number of hours during
whichthe DG set will need to be operated can be known.

The most cost effective and feasible option may be selected through their life cycle cost
analysis. The cost components that should be included are the following:

a) Capital (Onetime cost)
i. Land
ii.  Costofvariouscomponentsofthe system.

b)  Recurring (Annual)
i. Energy (electricity & diesel )
ii.  Manpower costinoperation and maintenance
iii. Consumables
iv.  Repairand maintenance
v.  Resourcerecovery (negative cost.)

Factors which affect the selection of system are given below:

i. Feasibility of utilising an existing wastewater management system with necessary repairs,
renovation, up gradation and modernisation.

ii.  Wherenew systemsare to be established, availability of land is a critical factor. In a district
if suitable land of the required size is not available for installing STP, waste water must be
carriedtoaplace where land forthe STPis available.

iii.  Availability of electricity. It is crucial as a centralised system usually involves a long
interception sewer necessitating laying of sewers at considerable depth and installation
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of intermediate pumping stations. These require power and since in most states there is
shortage of power, standby arrangements in the form of DG sets have to be provided for.
Thus centralised system involves high capital cost and high O&M cost.

iv.  There are pros and cons of centralised and decentralised systems. They should be
carefully analysed and compared. Life cycle costs of different systems should be
compared.

v.  The capacity of the ULB — financial, material, human resource related to implement,
operate and maintain and manage the pollution abatement

vi.  The ability and willingness of the people to meet their obligations to sustain the system
etc.

vii.  Over the life cycle of the system, the net present value of annual costs should be worked
out of systems that are considered feasible and on that basis the system found to cost the
leastshould be selected.

Based on the above factors the most suitable system may be selected.
4.20 PREPARING DRAWINGS

Drawings of works proposed should be incorporated in the feasibility report.



CHAPTER 5
DETAILED PROJECT REPORTS
OF SEWERAGE SCHEMES

5.1

5.2

5.3

GENERAL

The Feasibility Report would have selected the most suitable system for pollution abatement.
Design of the selected system and its components should be done following these guidelines.

NGRBA guidelines provide for the River Ganga basin, that apart from conveying sewers,
pumping stations and STPs, these items should also be included in projects in unsewered areas
to make the city fully sewered. Under NRCP also, branch and lateral sewers and house
connections up to the property land are to be proposed to ensure comprehensive coverage.

DPRshall be prepared on the basis of detailed survey, investigation & engineering design.

Designs of all these facilities should be based on standard procedures laid down in CPHEEO
manual (http://urbanindia.nic.in/publicinfo/manual.htm). In the event of absence of guideline
in the manual on a particular aspect, BIS codes, standard books, state / CPWD manuals may be
followed

Selection of pipe materials like GRP / DI etc shall be as per site conditions. Basis for selection of
gravity sewer/rising main shall be providedin the DPR.

Existing sewerage works should be dovetailed with the proposed scheme.

Provision of dedicated feeders for SPS and STPs is essential to ensure round the clock operation.
The DPR should contain details of such feeders like length of the cable from the power source,
specifications of transformers and estimated cost. NRCD would not consider funding proposals
which do not comply with this requirement.

Improving an Existing System

If a decision is taken to improve an existing system of waste water management by repairing,
refurbishing, upgrading and / or modernizing, the items of work that are needed should be
identified and the details worked out and costs estimated.

Design Parameters Covered in Chapter on Feasibility Report

Details of the following items have been given in Chapter on “Preparation of Feasibility Report
of Sewerage Schemes” and, therefore, are not being repeated here:
i Design Periods
ii. Future Population & Population Projections
iii. Sewerage Master Planning/Zoning
iv.  Rate Of Water Supply
V. Status Of Existing Water Supply
vi.  PerCapitaSewage Flow
vii.  Ground Water Infiltration
viii.  River Water Quality
a) Water Quality Standards For Rivers
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b) Actual Water Quality Of The River

For sewers, a 30-year design perspective is proposed. Actual flows measured through field
investigations should be projected for this period. Similarly for STPs and pumping stations,
flows should be projected taking into consideration population of the respective design period.
The figure arrived at, following the method given in paragraph 4.9, should be adopted if there is
discrepancy between the two projections.

There should be permanent arrangement for measuring discharge in drains.

Past experience indicates that normative values of parameters like BOD and SS have been taken
for influent sewage despite actual quality characteristics having been established through field
investigations. Such considerations result in over design of STPs with higher cost implications.
This must be avoided and actual influent quality with an appropriate mark up only be
considered for design purposes. For adopting BOD levels above 150 mg/I, proper justification
must be provided.

Parameters for the quality of wastewater (Values of BOD and SS) shall be adopted on the basis
of actual quality of wastewater incoming at STPs / sewage pumping stations under O&M in the
town / other towns in the vicinity, under similar situation. Such laboratory reports shall form
part of DPR.

Layouts of sewerage mains or sub-mains should be prepared maintaining minimum depths and
shortest flow distances with laterals proposed in the DPRs. Gravity flows must be preferred over
pumping mains as far as possible to minimize pumping costs.

a) Sewersshall be designed crown meeting crown. Drops shall be avoided at junction points.

b)  The plans should show basic details such as GLs, contours, major drains, their points of
outfall, diameter andinvert levels of sewers provided, specially at junction points.

c) Layoutoftrunk sewer should be properly highlighted and be shown bold on the plans and
the design chart.

d) Type of subsoil strata up to sewer invert level, subsoil water table data and type of road
surface over the proposed sewer alignments shall be mentioned in the L-section of the
proposed sewer.

e)  Wherever it is not possible to generate self-cleansing velocity, flushing of sewer lines
should be carried out at regular intervals. The requirement and number of flushing vans
available with the O&M agency may be reviewed and provision for the same, if required,
may be made in the estimate to be submitted.

f)  Suitable bedding should be provided below sewers to safeguard them against possible
settlement, as per the guide lines suggested in the Manual on Sewerage & Sewage
Treatment of CPHEEO.

g) Soil investigation and test bores should be carried out at suitable intervals along the
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j)

k)

m)
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alignment of sewers to ascertain the type of soil at different depths and behaviour of the
ground water table and bearing capacity of the soil. The design of bedding may be done
based on actual ground conditions.

Minimum depth of buried sewer shall be designed considering future rolling / point loads
on city roads.

Where sewers are proposed to be laid below sub-soil water table, justification for the
same and the precautionary measures to be taken during laying of sewers shall be
mentioned inthe DPR.

In case proposed sewer/rising main is crossing railway line/Highway and their bridges,
copies of their permission and estimates for the same shall be annexed with the DPR.
Aplan of action for giving sewer connections year wise during the implementation period
of the work shall be prepared and a suitable provision be made in the byelaws to enforce
compulsory sewer connections and user charges on the beneficiaries. The DPR may be
prepared to achieve 100 % house connections for the present population within the
project implementation period. This is necessary to assure flows in the sewer network
and optimum utilisation of STP capacity.

Provision may be made inthe DPR for house connections from the property lines up to the
sewers including cutting and reinstatement of roads. This will also eliminate cutting of
roads from time to time.

Suitable sewage cess / tariff / tax and sewer connection fee may be imposed on the
beneficiaries to recover at least the O&M cost of the project to start with. However, full
cost recovery at the earliest should be aimed at. ULBs may consider suitable incentive
programs to encourage people to opt for sewer connection, e.g. property tax rebate for
'one-time' sewer connection by individuals. Besides, non-willing households, particularly
having septic tank facilities may be penalized for discharging septic tank effluents in open
drains / not constructing soak pit at prescribed distance from water source, water supply
pipelines etc.

Design criteria as stipulated in CPHEEO Manual (http://urbanindia.nic.in/publicinfo/
manual.htm) may be followed.

Design of pumping stations should take into consideration the lean, average and peak flows.
Pumping configuration should be appropriate for effective pumping of sewage in any of these
flow conditions.

Submersible sewage pumps are now available and being extensively used, which are more
economicinterms of both capital and running cost besides being operation friendly.

The following configuration of sewage pumps may be adopted:
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Length of Rising Main Pumps No. of Pumps

Where rising main is long and | Peak Flow/2 pumps 3 nos.

where head losses are the (including 1 standby) 2 nos.
dominant factor Non Peak Flow pumps (including 1 standby)
Where rising main is short and | Peak Flow/4 pumps 6 nos.

static head is dominant (including 2 standby)

Accordingly size of the sump may be configured

Hydraulic retention time shall be taken as 3.75 minutes of design peak flow for design of sump.
Pump should be designed on self priming mode.

Size of sump of the pumping station shall be checked with the pump manufacturer for
adequacy and so mentioned inthe DPR.

Provision of control and panel room shall be made in the DPR as per specifications of the State
Electricity Board.

To ensure constant running of pumping stations, diesel operated generating sets may be
proposed at each pumping station, if dedicated feeder line is not available.

Most economical size of rising main is to be determined by comparing the capitalized cost of
different pipe sizes. However, size of pipe selected should be such that self-cleansing velocity is
attained atleast during peak hours.

Surge/water hammer analysis shall be calculated and made a part of the DPR.
Design of thrust/anchor blocks shall be done and made a part of the DPR.

Suitable provision of rising main accessories, wherever needed, such as thrust blocks, anchor
blocks, expansion joints, scour/drain valves, air/vacuum release valves and surge protection
devicesshallbe madeinthe DPR.

The choice of technology option for sewage treatment is of great importance. The NRCD has
published in 2009, “Compendium on Sewage Treatment Technologies”. Among other things
(http://moef.nic.in/modules/recent-initiatives/NGRBA/Final%20Compendium.pdf), this
document throws light on performance levels and O&M costs of various technologies being
tried out presently by various authorities. New technologies like 'In Situ Sewage Treatment
through Bioremediation' not covered in the compendium may also be examined.

Techno-economic evaluation should be carried out through life cycle cost analysis of these
options. This analysis should include capitalized costs, less revenue from resource recovery,
recycling, by-product utilization etc. Ease of O & M, time required to construct and for achieving
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the desired objectives and costs of mitigation of any adverse environmental impacts must be
considered on the costs assigned for the alternatives. Best option arrived from the LCC analysis
should be selected and details should be presented inthe DPR.

STP projects are to be formulated taking in to account recycling / reuse of effluent for irrigation,
industrial purposes etc. The option of discharging the STP effluent into the river should also be
considered.

All key parameters should be explained with detailed justification in the DPR.

(i) Thefollowingoptions have to be generally considered for locating STPs:
(@) One, with a decentralised approach, which would envisage collection, treatment
and disposal of wastewater in the neighborhood itself.
(b) Thesecond optioninvolves conveying the collected wastewater to a centralised STP
from where it could be suitably disposed of into the river or used forirrigation.
(c) Locatingthe STP further away where land at lower rates is available and inexpensive
technology can be adopted
(ii)  All options have to be analysed in the right perspective taking into consideration capital
and recurring costs and views of stakeholders. Proper justification should be presented in
the DPR for the selected option.
(iii) The proposedsitesshould be marked onthe map.
(iv) The notification dated 14th September 2006 of MoEF makes EIA mandatory for new
township projects of certain categories. This provision must be complied with for new
colonies under advice of NRCD.

Also, it should be ensured that land would be acquired within areasonable time.

A problem that is likely to be faced in respect of branch/lateral sewers is the resistance from
house owners who already have septic tanks and may not be inclined to make fresh investment
for house connections. Public resistance is also likely in respect of sewerage routes and STP
locations. All these issues need to be addressed through public education, awareness and
participation at the required stage of the project. To encourage house owners to take house
connections, the ULB may consider offering beneficiary-friendly payment terms and onetime
incentive, as prescribedin clause 5.6 (i).

Availability of uninterrupted power for continuous operation of pumping stations and STPs
needs to be ensured. Diesel generation sets have not helped the situation due to high cost of
operation. Provision of dedicated feeders for PSs and STPs is essential to meet programme
objectives. DPR should contain details of such feeders like the length of the cable from the
source of power, specifications of transformers, and estimated cost. However, capacity is to be
determined on the basis of requirement.
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The objectives and outcome of the project, in terms of abatement of pollution of the river and
improvement of water quality and of environment improvement, should be clearly spelt. There
should be performance parameters of the system as a whole and of each component so that
the effectiveness can be monitored and evaluated.

There should be performance parameters of each project componenti.e., primary, secondary
and tertiary treatment and the system as a whole so that the effectiveness can be monitored
and evaluated.

Sub-system alternatives for major components such as sewage and MSW should include the
alternatives of centralised systems and decentralised systems.

Since the systems consisting of sewers involving pumping stations, and STPs are complex and
are energy and capital intensive, the guidelines may be followed for designing the components
of the system.

Based on survey and investigation, data collection and design criteria, detailed estimates may
be prepared, under the following subheads:

(CW Stands for Civil Works)

(EM Stands for Electrical and Mechanical Works)

S. Items Amount, Annexure Total
No. Rs lacs
cw EM
1 2 3 4 5

Estimate of cost of land acquisition for construction
of STPs including approach road

Estimate of cost of land acquisition for construction
of MPS including approach road

Estimate of cost of land acquisition for construction
of IPS including approach road

Estimate of cost of land acquisition for laying of
sewer lines

Estimate of cost of land acquisition for laying of
rising mains

Estimate of cost of land acquisition for construction
of effluent channels of STPs

Estimate of cost of land acquisition for other
miscellaneous purposes

Grand Total
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S. Items Amount, Rs lacs
No. CwW EM Total
1 2 3 4 5

Estimate of cost for sewer lines, sewage pumping

stations and sewage treatment plants

Estimate of cost for sewer lines

Estimate of cost of MPS

Estimate of cost of IPSs

Estimate of cost of rising main of MPS

Estimate of cost of rising main of IPS

Estimate of cost of Renovation and Replacement of

Sewers & Manholes

Estimate of cost of Renovation and Replacement of

Sewers & Manholes

Estimate of cost of STP (----m|d)

Estimate of cost of renovation / upgradation of existing

STP (----mld)

Grand Total

Details of measurements

Sewers

Details of earth work, Timbering, Road Cutting &

Reinstatement of Roads in sewer work etc.

Details of average depth of sewers & Excavation in

sewer work

Details of length of sewers at different depths

Details of length of sewers under sub-soil water

Details of Bedding in sewer work

Details of different types of Manholes and
Connecting Chambers

Sewer

Other items

Sewage Pumping Stations

IPS

MPS

Sewage Treatment Plants

STP at -—

Rising Mains

For MPS at ---

For IPS at ---

Other items, if any
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S. Items Qty. CostRs. Lacs
No. cw EM Total
1 2 3 4 5 6

Sewer lines of dia ---—-mm to —-mm, including
cutting of roads, temporary reinstatement of
roads

Manholes, sewer connecting chambers etc
Permanent reinstatement of roads

Shifting of telephone, electric & other
cables/lines,

Shifting and reinstatement of house water
supply and sewer connections

Crossing of railway tracks etc.

Other miscellaneous works (mention)

S. Items Qty. CostRs. Lacs
No. CW EM Total
1 2 3 4 5 6
MPS / IPS

Rising mains of MPS/IPS (dia/length/type)
Diesel generators

Fire fighting equipments

Special T&P, spares etc.

Boundary wall, Steel gate etc. around the
campus

Electrification within campus

Roads, drainage and culverts etc within
campus

Water Supply arrangement within campus
Plantation and Development of campus

Other items

Grand Total

Note: Separate table be prepared for each MPS/IPS

S. No. Location of MPS/IPS | Size | Depth of floor BGL, m | Avg. Design discharge, mid

S. Location of MPS/IPS No. of pumps | Type of pumps Head*BHP Other
No. of each details
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S. Location of MPS/IPS No. of Generators Generator capacity Other details
No. in KVA
Grand Total
S. Items Qty. Cost Rs. Lacs
No. cw EM Total
1 2 3 4 5 6
STP (mld)
Rising main from STP to carry treated effluent
(dia/length/type)

Channel to carry treated effluent

Laboratory cum office building

Staff quarters for STP

Office Furniture

Lab Equipment,

Fire fighting equipment

Special T&P

Boundary wall, Steel gate etc. around STP campus
Electrification within STP / MPS campus

Roads, drainage and culverts etc within STP / MPS
campus

Water Supply arrangementin STP / MPS campus
Plantation and Development of STP / MPS campus

Other items
GT
Item Unit Quantity | Plinth area Rate of Amount
construction
1 2 3 4 5 6
Laboratory cum Office Building
S. Staff for which staff gtrs | Type of the Staff | Plinth area of Rate of Amount,
No. are admissible as per Quarter to be each quarter, | construction, Rs lacs
NRCD norms provided, as per | as per NRCD Rs. Per sqm
Staff Nos. NRCD norms norms, sqm
1 2 3 4 5 6 7
Grand Total
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S. Location of MPS / Discharge Dia, mm | Length, m Type Other details
No. IPS / STP point
Grand Total
S. Land required for Size of plot Area Rate of Amount Remarks
No. reqd, m’ reqd, ha land, required,
Rs lacs/hect Rslacs
1 2 3 4 5 6 7
IPS at ---

Approach road for IPS

MPS at —--

Approach road for MPS

STP at —

Approach road for STP

Effluent channel

Sewage Farm Channel

Sewer lines

Rising mains

Others

Grand Total




CHAPTER 6
OPERATION AND MAINTENANCE
OF SEWERAGE SCHEMES

6.1

6.2

CRITICALITY OF O&M

Operation and maintenance of assets has emerged as a major concern in the success of this
programme. NRCD has decided that funds for O&M for a period of 5 years initially, would be
shared in the ratio of 70:30 between the centre and the State Government. Next 10 years O & M
cost should also be worked out with revenue generation plan. The O & M responsibility beyond
5thyear will rest with the State Government/ ULB.

Tripartite MoA amongst MoEF, State Government and the local body is also to be signed. State
governments are expected to take all necessary measures available at their control to address
this problemin a sustainable manner.

It is necessary to accurately work out O&M cost. The records of O&M of assets created under
GAP/NRCP may be examined carefully and updated to the current levels as well as the periods
when new facilities would be ready for operation. Cost of electricity is the major component of
O&M accounting singly for 65-70%. These as well as other components like manpower,
consumables, etc. should be calculated on a realistic basis to arrive at the total annual cost to
operate an asset. Continuous availability of electricity for both STPs and PSs must be ensured on
round the clock basis by the implementing agency.

Preventive maintenance or repairs needed after a few year's initial operations are often lost
sight of. This is an important element of overall O&M cost and must be provided for
appropriately.

The DPR must clearly reflect the total component-wise funds needed for O&M and how and
wherefrom these would be provided.

Ifthe O&M is done departmentally, there will be requirement of staff. Annexure—7

(i)  Norms of staff for
a. Pumpingstations
b. Sewagetreatment plants

(ii)  Norms of covered areas for different categories of residential accommodation (Area as
per CPWD norms)

(iii) Guide Lines For Staff Quarters

Giventhe provision of 5 years O&M expenditure in the project cost, outsourcing of O&M for this
period to the contractor who supplied the plant would seem to be obvious. The contractor must
be asked to offer performance guarantees through proper O&M to achieve the outcomes.

As part of capacity building programme, operation and maintenance manuals have to be made
available tothe ULB's staff by the DBO contractor.

RESOURCE RECOVERY AND REVENUE GENERATION

With little additional and dedicated efforts, sewage treatment could be converted into a
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resource generation activity to partly meet the O&M costs. Treated sewage and sludge are both
rich in nutrients and, therefore, can be suitably marketed as biological manure. With the
increasing health consciousness, people prefer to eat food grown with such manure. It is,
therefore, necessary to exploit this potential to the extent possible as a source of revenue
generation.

Biogas rich in methane is available from ASP based plants and much more from anaerobic
treatment of sludge and also from anaerobic treatment process like UASB. It is necessary to fully
exploit the potential of biogas through cogeneration of power. A well-designed treatment
system may produce electricity from biogas to meet the entire in-house requirement.
Anaerobic process like UASB, which is energy effective, may even produce extra power to
supply to the grid after meeting the in-house requirement.

Additionally, a cogeneration project can be converted into a CDM (Clean Development
Mechanism-of Kyoto Protocol) activity, which would provide additional revenue through
generation and sale of CER (Certified Emission Reduction) certificates. Given the global
warming potential of methane as 21 times that of CO2, a well designed CDM project could help
generat considerable revenue through the sale of CERs.

Given the fact that electricity alone accounts for nearly 65% to 70% of the O&M cost, a
cogeneration project with CDM benefits could help in offsetting the expenditure on this
account to a large extent. Therefore, STPs proposed on treatment processes like ASP, UASB etc.
may include the cogeneration component depending upon economic viability. The project
team must study well operating plantsin the countryin this regard.

It is necessary for the local bodies to enlarge the property tax base and utilise the additional
revenue so generated to meet the O&M cost. There could be several other innovative ways for
local bodies to raise revenue towards O&M costs e.g. taxes from pilgrim/tourist/floating
population visiting the city, undertaking plantation on municipal lands and generating revenue
there from etc. The underlying need is to explore all avenues to raise matching resources for
O&M to achieve sustainability. Also the ULB is required to fulfill all commitment as per tripartite
MoA (Annexure5).

Various components on which expenditure is likely to be incurred are given in the following
tables. Estimate of expenditure for each item may be prepared by the implementing agency.

Rs.Inlacs

Districts Sewer lines MPS, IPS STP(s) Total

District |

Grand Total
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Rsinlacs

District Estimated Cost of Sewer Lines Annual Repairs of
Sewer Lines @ 0.25%

Grand Total
Rs.inLacs
SPS Annual repairs | Annual repairs of |  Staff Electric | DG Sets | Grand
Estd./ Cost of CW. @ 1.5%| E/M works @ 3% Power Total
1 2 3 4 5 6 7
MPS-1
CW, --—-Rs. lacs
E/M, ---— Rs. lacs
IPS 1
CW, --—--Rs. lacs
E/M, --— Rs. lacs
Grand Total
C.W. - Civil Works
E/M -Electrical / Mechanical Works
District | |

Installed Capacity, HP —--HP -—HP

Staff
S. No. Staff Nos Salary/Month in Month Annual; cost

Lac Rs. In Lacs

1

2

3

Total maintenance charges
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S. No. Item Annual Cost
(Rs. In Lacs)
1 Staff
2 Electric Consumption for running the MPS/IPS
3 DG set
Total Annual Cost
Period of running/ Capacity of Electric Consumption Annual Cost
no. of Pumps Installation KVA of Electric
* Each All Other | Total Total | No.of | Total | Consumption
Pump | Pumps | Loads | Load in | Load in | Hours | Units/ ok
KVA KW Run Day

Peak (--- Pumps)

Non Peak (--—- Pumps)

Avg (—-- Pumps)

Grand Total

Note :-
(i)
(i)
(iii)
(iv)

--pumps shall run during peak period of -- hours. (-- hours by Electricand -hours by D.G)

--pumps shall run during Average period of -- hours.
--pump shallrun during Non Peak period of --- hours.
2 Rate of power =Rs. --/unit

Item

Detail

Capacity of D. G. Set.

Quantity installed

Running hours considered per day

Diesel consumed in hr.

Annual consumption of diesel

SN IRl Bl Rl Nl Ko

Annual consumption of Mobile oil
( @ 5% of diesel consumed )

7. Cost of diesel at Rs. —- Per lit.

8. Cost of Mobil oil at Rs. --- Per lit

9. Operator required — at the rate Rs. —-- pm
10. Total of SI. 7,8 &9
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STP/Estd Annual repairs Staff Power Chemical Total
Cost CW@ EM@ Chlorines | Polymer Sub Cost
1.5% 3% Total
STP I
CW —---
EM ----
(—-- Mid)
Grand Total
Note:
1.  Costofelectricity considered @ Rs. --- per kwh
2.  CostofChlorine gasconsidered @ Rs. -- per kg
3.  Costofpolymerconsidered @ Rs. --- per kg
4.  CW:Civil Works
5.  EM:Electricaland Mechanical Works

Designation Salary 1
(P.M) (--—mld)
Total
Equipment kW Total Connected Drives Operating
Drives Load kW operating Load kW
O&M RECOVERY PLAN

S. Description Year
No. Base Yr | Middesign | Design yr.

period

2 3 4 5
Population

Annual recurring expenditure on O&M (Rs.
In Lacs)

3 Per capita cost of the O&M expenses (Rs.)

Number of house holds (considering 5
members in a family)
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O&M RECOVERY PLAN
S. Description Year
No. Base Yr | Middesign | Design yr.
period
2 3 4 5

Approximate Number of households taking
private connections (—%, —-%, -—% of
total households in year 2013, 2028, 2043)

Monthly Rental Value per House

7 Annual Rental Value per House

8 Annual Rental Value of House in Rs. (ltem
no.5 x7)

9 Anticipated annual income(Rs.)

10 Annual Income from sewer connections @

(i) Rs. ----—- per connection

(ii) From domestic sewer charges(---% Sewer

Tax on row. 8)

(iii) From STP by sale of sludge

(iv) From others (specify)

11 Total anticipated annual income(Rs.)
(Say Rs. In lacs)
12 Total annual recurring expenditure

Profit/Loss(+/-)




CHAPTER 7
COMMUNITY SANITATION
SCHEME

7.1

7.2

7.2.1

INTRODUCTION

The problem of open defecation in the project town needs to be addressed through the
community sanitation scheme. The scheme is also to tackle the sanitation problem in a
decentralized manner in unsewered areas. The coverage may also be extended to crowded/
public places and pilgrim centres, etc.

The target areas where such projects would be required are (a) jhuggi-jhopri clusters, (b)
unauthorized/unapproved colonies and (c) public places like railway stations, bus stands,
courts, religious places etc.

The studies pertaining to community sanitation may be carried out by the ULB or through an
organization which has experience of working in providing community sanitation facilities. In
most cities deficiency of toilets in slums has been noticed. It is, therefore, proper for the ULB to
set up community toilet complexes to address the problem of community sanitation.

PREPARING ASCHEME OF COMMUNITY TOILET COMPLEXES
Collection of Available Data

The following information may be obtained from records of the ULB, ward wise or drainage area

wise, asit may be available

° Floating and permanent population,

° Present status of sanitation.

° Availability and status of individual toilets.

° Number of houses without toilets.

° Locations where community toilets are required for community/ tourists/ floating
population.

° Willingness of householders to construct and pay for construction of toilets.

From municipal records information about the status of existing community toilet complexes
(CTCs) in public places within limits of the ULB may be obtained. The information may be
tabulated as below.

()  Nameandlocation

(ii)  Numberof seats (male +female)

(iii) Maintenance agency

(iv) Average number of users/day

(v)  Usercharges

(vi) O&M problemsandsource of funding

(vii) Source of watersupply

(viii) Mode of disposal of wastewater

(ix) Biogasgeneration,ifany

(x)  Status of community toilets.




Chapter - 7

Guidelines for preparation of reports Under NRCP / NGRBA

Location of existing facilities should be marked on the digitized map. Photographs showing the
status of cleanliness and hygiene of CTCs should also be presented.

(i)
(i)

(iif)
(iv)

(v)

(vi)

(vii)

(viii)

(ix)

()

(xi)

(xii)

Provision and location of new facilities must be supported by survey of target areas.
Survey should be detailed or sample depending on the number and size of slums,
unauthorised colonies and public places. If it is decided to conduct sample survey size of
the sample should be decided. Normally, 15% of population should be enough

Surveys should be structured to cover all the three categories viz. jhuggi-jhopri clusters,
unauthorised colonies and public places.

Current population living in target areas needing toilet facilities should be assessed
realistically. In respect of public places, data of floating population should be obtained
from local authorities and reported in the DPR. If not available, this data must be
generated through quick surveys.

Separate questionnaires should be developed for each category and circulated amongst
prospective beneficiaries to elicit their views on the project. The data, among other
things, should be generated on such aspects as whether the beneficiaries need such
facility in theirarea and are ready to pay user charges.

The questionnaire should specifically target female users to elicit their commitment to
use the facility once available. This opportunity must be utilised to educate the
beneficiaries through questionnaire about the health hazards of open defecation and its
impact on river pollution.

The data generated from field investigations should be analysed and reported in the DPR.
Keeping in view the existing facilities, if any, need for new projects should be established
only on the basis of the above data. According to existing norms, provision of one seat for
50 users is taken for community toilets. The size of toilet blocks should be finalised on this
norm.

Surveys and stakeholders' consultations are specialised and time-consuming activities
expertise for which may not be available in-house with the implementing agency.

There are a number of reputed NGOs, Community Based Organisations (CBOs) and social
organisations, which are taking up such projects on turnkey basis including O&M. Such
agencies only would be suitable for conducting surveys and stakeholder's consultations
and thereafter preparing sustainable proposals and operating them on BOT basis.
Developing or promoting a CBO from the target area itself for this purpose should be
preferred, as these organisations would have the sense of ownership of the project. Their
establishment cost would also be comparatively lower than others. (Please see box
below).

Depending on its actual needs, it would be advisable for the implementing agency to
appoint such agency(s) to implement the CTC projects and to make them sustainable.
Complete details of the organisation selected for implementing the project with their
past experience should be presented inthe DPR.

Present arrangement of water supply to target areas, quantity supplied per person per
day and source of water supply should be provided in the DPR and indicated on maps.
Thisinformation is necessary for designing toilet facilities.
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Availability of the nearest sewer line, if any, to which wastewater generated from the
facility could be connected should be indicated on maps.

Once the scope of work is defined, the location of the facility should be finalised in
consultation with the local body and implementing agency. Availability of suitable land as
near as possible to the target population should be examined in consultation with the
land owning authority. These must be plotted clearly on the map.

Surveys and field investigations must be supervised at various milestones at senior levels
inthe implementing agency to ensure quality DPRs. This exercise may take some time but
would eventually be beneficial inimproving sustainability of the programme.

If the number of slums and unauthorised colonies and population to be covered is very large
and complete survey will be expensive and time consuming, sample survey of 15% households
of each slum and unauthorised colony should be carried out.

e)
f)
g)

h)
i)

k)

Number of persons per family.

Education level of head of families

Occupation (head of families):

Character of houses: The distribution of houses in terms of type of construction is as
below:

Pucca, semi puccca, kutcha, huts

Percentage of houses having electricity:

Percentage of houses having water supply:

Percentage of houses having latrine connected to sewer / attached to septic tank with
soak pit / without soak pit / pit latrine, and percentage of slum population resorting to
open defecation.

Percentage of people willing to pay for using community toilet:

Number of authorized and unauthorized slums.

Number of slums having sewers

Number of slums having septic tank facility of the effluent from septic tank to flow
through opendrains.

Based on the outcome of field survey, sites for new public toilets should be identified. These
should be so selected as to minimize likely nuisance to the neighbourhood. It should be
connected to the sewer line wherever possible. The sites should be discussed with the
residents of area who will use them.

The size of toilet blocks may vary from 5, 10 to 15 and 20 seats depending upon the space
available and number of users.
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Guidelinesfor plinth area for these types of CTC units will be as given below:

S. NO. Type Maximum Plinth Area (sq.m.)
1 10 seated 80
2 15 seated 125
3 20 seated 150
iii. Theabove areas are proposed maintaining for cleanliness and hygienic conditions in the
complexandto makeit environmentand user friendly.
iv.  Thesize may be adopted as underwith atolerance of (+) or (-) 10%.
S.No. Component Size (sq.m.)
1. Water Closet 09x1.2
2. Bath room 1.2x1.5
3. caretaker room 3.0x3.0
4. Counter 3.0x1.2
V. Acomplexshould have separate blocks for males and females.
vi.  Forall types of CTC blocks, two urinal for gents, two bathrooms, one each for ladies and
gents, one caretaker room and one counter should be provided.
vii. Besides toilets, urinal facilities shall also be provided. Squatting and standing urinals
shall be provided for males, whereas females will use toilets for urination.
viii. Washbasins shall be provided with mirrorsin both the blocks.

(a)
(b)

Doorframes of size 0.75 x 1.8 m could be fabricated out of pressed MS/GlI sheet or other
economicyet durable materials. Brass materials shall not be used at any place.

These are pour and flush type toilets designed to use less water, say 1-1.5 litres, for each
flushing. The WC pans should be compatible to this design.

In general good quality fixtures, floors and better specifications should be proposed to
maintain cleanliness. Ordinary glazed tiles or mosaic tiles may be provided up to 1 metre high
skirting level. Floor shall be of P.C.C. Doors with PVC may be proposed as wooden doors are
costly and steel doors get corroded. Shutter of the door shall be 1.5 feet less than the height.
For proper ventilation, pre-cast RCCjali should be used. Toilets may have architectural features
togive a pleasinglook.

(c)

(a)

One western type WC may be provided in each block for males and females.

If piped water supply is available in the area it must be utilised to meet the water needs of
the toilet complex. However, if no such source is available, provision of a suitable electric
pump operated bore well should be made.
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(b)

(c)
(d)
(e)
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A water tap may be provided in each WC enclosure keeping in view the local
requirement/practice. The taps should be self-closing type of Cl material to avoid
wastage of water. An overhead storage tank should be provided with capacities @ 400
litres/seat as given below:

S.No. Type Maximum Capacity
1 10 Seater 4000 litres
2 15 Seater 6000 litres
3 20 Seater 8000 litres

Arrangement for rain water harvesting may be made.

Solar photovoltaic cells may be installed and safety of the component may be ensured.
The structure should have provision for sufficient daylight entry through walls / roofs and
higher degree circulation of air through natural ventilation system.

Connecting wastewater to a nearby sewer line, if any, should be preferred. If it is not possible,
CTCunits should be provided with a septic tank followed by a soak pit. In that case a comparison
between the cost of sewer line and septic tank etc. should be carried out and least cost option
should be selected. In the case of soak pit option, its location must be at a safe distance from a
groundwater source / water supply pipelineinthe area, if any.

(a)

(b)
(c)

Community Toilet Complexes should have a good potential to generate biogas which can
be a source of revenue. Biogas produced from public toilet complexes is being utilized for
different purposes e.g. cooking, lighting, electricity generation. The Ministry of Non-
Conventional Energy Sources (MNES), Government of India provides subsidy for the
construction of such biogas plants through its different state agencies. Wherever
feasible, biogas generation package should be proposed. Biogas may be used for lighting
of the complex and cooking in the caretaker's room. This would offset the electricity cost
otherwiseincurred on lighting.

Detailed engineering and drawings along with bills of quantities, specifications, cross
sections etc. must form part of the DPR.

Bills of quantities, specifications, cross-sections etc. should be presented in a separate
volume.

Inthis regard help of NGO and MNRE may be taken.

(i)
(ii)
(iii)

Operation and maintenance should be accorded priority for sustaining CTC projects.

The requirement of funds for O& M should be assessed on a realistic basis.

Expenditure on O&M would comprise (a) cost of electricity and water consumption, (b)
salary of caretaker, sweeper etc, (c) cost of consumables like soap, detergents,
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deodorants etc. and (c) repairs and maintenance.

(iv) Revenue generated from user charges and biogas generation, if any, should be assessed
again on a realistic basis. In Jhuggi-jhompri clusters instead of charging fee from
individuals, family pass system with a reasonable monthly charge would be desirable.

(v) Thenetdeficitorsurplus for O& M must be indicated.

(vi) Maintenance of cleanliness and hygiene is the key for sustaining such projects. This must
be keptinview while assessing the project economics.

(vii) O&M should be on long term and DBO model / basis where the operator would be
authorised to collect user charges.

(i)  Public participation through education and awareness is a key parameter to achieve
sustainability.

(ii) The NGO or CBO engaged for implementation and O&M of CTCs should organise
education and awareness programmes for target groups round the year in pre and post
commissioning stages.

(iii) Among other things, the focus of the programme should be to dispel health hazards due
to the practice of open defecation as also itsimpact on river pollution.

(i) Cost estimates of other components should be prepared in standard formats. These
should be based on the detailed bill of quantities, specification of materials, structures
and rates as per the latest SORs.

(i)  Billof quantities, specifications and drawings must be presented in a separate volume.

(iv) The DPR would also be used for preparation of NIT and tendering the project. It should,
therefore, contain every thing including complete engineering drawings, longitudinal
sections etc. or any other detail that would be required for NIT as well as monitoring of
projectimplementation.

S. Details Amount Annexure for

No. (Rs. In lacs) Detailing
1 New community toilet complexes in public places
2. New community toilet complexes in slum areas
3. Renovation of existing community toilet complexes
4, Where required, land acquisition
5. O&M Cost for 5 years
Grand Total
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S. Name of the Public Place Toilet Complex Amount
No. (no. of seats) (Rs. In lacs)
1.
2.
3.
4,
n
S. Name of the Slum Toilet Complex Amount
No. (no. of seats) (Rs. In lacs)
1.
2.
3.
4,
n
S. Name of Complex Amount (Rs. in lacs)
No. Basic cost Contingency Implementation Total cost
3%on col.3 charges @ 15% (Col.
on Col. 3+4 3+4+5)
1.
2.
3.
4,
n

It should be presented in the form of a PERT/CPM chart for monitoring purposes.

As mentioned O&M should be on DBO basis for a period of 5 years.

Utilisation performance of CTCs should be monitored on a regular basis and bottlenecks if any
should be addressed well in time. For this purpose, a monitoring mechanism through an
independent agency must be putin place.
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The agency to prepare and implement the project may be decided by the ULB and the State
Government.

This is the most important component of CTC. There have been many examples of Community
Toilet Complexes not being used. It is, therefore, most important that effective campaign for
awareness generation and securing public participation precede implementation and the
community of local users have a say in the preparation of the plan and management of the
facility afterits comes up, evenifitis constructed and managed by specialised agency or NGO.

The existing laws, rules, regulations and bye-laws governing sanitation are required to be
amended to prohibit open defecation and make it obligatory to use sanitary toilets. It is
necessary to operate and maintain them properly so that people are attracted to use them and
environmental degradation and pollution of water bodies is prevented.

Mere provision in the Municipal/Local Authority Act or framing of bye-laws will not solve the
problem. The Local Authority should enforce them strictly and defaulters should be dealt with
severely.

There may be a demand for improved toilet facility especially in commercial areas. This may
prove to be a potential source of revenue earning through higher user charges. Such facility
may be provided on need based manner and financial viability in terms of user charges.



CHAPTER 8
CREMATORIA

8.1

8.2

INTRODUCTION

Cremation grounds are generally located on the banks of rivers. Ash and other wastes
generated from such cremation grounds are disposed off into the river resulting in their
pollution. Thus, cremation grounds have been identified as one of the sources of pollution
under river cleaning programmes of MoEF.

The focus of MoEF is not only on minimizing river pollution from this source but also to protect
and conserve valuable forest resource by upgrading the existing cremation grounds or
supporting new ones with cleaner technologies and higher combustion efficiency having public
acceptance.

METHODS OF CREMATION
The following three methods are used for cremating dead bodies:

(i)  Conventional method

(a) This method has been in use from time immemorial. In this mode cremation is done
on an open platform by burning wood. On an average, about 400 kg of wood is
consumed per cremation. Projections based on the data of census of India —2001
indicate that about 4.15 million tonnes of wood equivalent to 50-60 million trees, is
consumed every year in cremating dead bodies. Considering 20% ash in wood,
nearly 8.5 lakh tonnes of ash generated from the process find its way into the river
annually.

(b)  With the increasing cost and dwindling sources of wood, people below poverty line
may resort to dumping dead bodies directly into rivers.

(c) Another adverse impact of this method on environment is in terms of emission of
greenhouse gas — CO2 in significant quantities from wood burning. It is estimated
thatabout 8 milliontonnes of CO2 is emitted annually from this operation.

(ii)  Electricor Gas Based Crematoria
Electric crematorium (EC) is a cleaner alternative of cremation. But the proposal for EC
should be prepared based on demand from the stakeholders including civil society

(iii) Improved Wood Based Crematoria

As the name suggests, Improved Wood Based Crematoria (IWC) operate in a traditional
manner on wood only and is capable of saving wood upto 50-60 % as compared to the
conventional method. In IWC, cremation is done on a specially designed elevated pyre
equipped with a hood and chimney to improve combustion efficiency and minimize
wastage of heat, which makes it a fuel-efficient system. It enables users to perform all-
important rituals associated with the cremation process. Thus, besides being
environment-friendly and fuel-efficient IWCis a user acceptable method.
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An executive summary of the project covering its salient features and abstract of project cost
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should be giveninthe DPR.

A checklist of important items of the project in the prescribed format as given at Annexure 11

should be attached immediately after the executive summary.

The followinginformation should be provided:

(i) Total population of the city as well as that of the target users —this should include floating

population alsofor religious cities like Varanasi, Allahabad etc.

(ii) Detailsand current status of each of the existing cremation grounds in the following table:

(a) Nameofcremationground
(b) Populationserviced
(c) Conventional method

Number of platforms

Average number of cremations/day

Average wood consumption/cremation

Sale price of wood

Whetherany subsidy provided for wood by the local body

Average time taken in each cremation

Blockage of platform after each cremation to facilitate ash collection
Operating agency

Expenditure on O&M/year

(d) IWCs,ifany,

Number of Platforms

Year of installation

Average number of cremations/day

Average wood consumption/cremation

Sale price of wood

Whether any subsidy provided for wood by the local body

Average time taken in each cremation

Blockage of platform after each cremation to facilitate ash collection
Operating agency

Expenditure on O&M/year

(e) Electric/yao yrematoria, if any

Number of furnaces

Year of installation

Average number of cremations/day
User fee charged/cremation

Average time taken in each cremation
Operating agency

Average electricity outage/day
Expenditure on O&M/year
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(A)

(B)

The proposal may comprise either new facility or upgradation of existing facility or a
combination of both.

Projects of electric/gas based crematoria should have the following components:
Electric
(a) Furnace
(i)  Furnacewith appurtenant components with specifications as given below.
(i) The number of furnaces should be decided on the basis of expected cremation load
assessed through field investigations.
e Furnace having power rating of 51 KW
e Transformer-150 KVA
e LTPanel, HT switchgear,
e Heatingelements
e Chimney—30mlongaspernorms of SPCB/CPCB
e Blowerof 2800 rpmand 10 HP motor for flue gases
e Freshairblowerwith servo motors
e Door motorfordoor lifting
e Chargingtrolley
e Pollution control equipment for cleaning flue gases like cyclone separator, water
spray tankand slurry tank
(b)  Building
(i)  Provision of a proper sized building should be made for housing cremation furnace
including sitting space for mourners, toilets, washrooms, drinking water etc.
(ii) Evenif only one furnace is proposed, provision of building should be made for two
furnaces keepinginview the future load.
(iii) Theoptimum size for housing two furnaces and other facilitiesis30mx20m

Gas
(a) Furnace

Gas based crematoria may be operated on either CNG or LPG. Gas furnace with appurtenant
components should have the following specifications.

Like electric crematoria, the number of furnaces should be decided on the basis of expected
cremation load assessed through field investigations.

Furnace: With necessary burners generally four burners are provided in each furnace
Fuel: CNGorlLPG

Ignition: Direct sparkignition 7300-voltignition transformer

Motor: 3450-220V-2.4A

Blower: 2800 rpmand 10 HP motor for flue gases

Chimney: 30mlongas pernormsof SPCB/CPCB
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° Fresh air blower: withservomotors

° Door motor for door lifting

° Chargingtrolley

° Pollution control equipment for cleaning flue gases like cyclone separator, water spray tank and
slurry tank
(b) Building

Provision of building would be the same as in the case of electric crematoria mentioned above.

Proposal for new cremation grounds

(a)

(b)

(c)

A new cremation ground should comprise the following components:
(i) Pyreswithshed, tray, hood and chimney and necessary civil work.
(ii)  Aprayer-cum-assembly hall

(iii) Agodown forstoring wood

(iv) Aroomforcaretaker

(v) Provision of toiletsand washrooms

(vi) Lightingarrangements

(vii) Matchinglandscape

No of pyres/platforms should be decided on the basis of data generated from baseline
status and field investigations. However, it should not be less than two in any case to
allow situations of bunching.

Pyre, tray, hood and chimney should have the following specifications:

Platform for pyre: 7 mx6 mincluding pathways and drainage for washings

Pyre: 2mlongx1mwideand1m high

Tray: 2.2mlongx 0.8 mwide. Foreach pyre 4 trays and arack to
hold these trays tillashes are collected

Hood: 2.5mlongand 1.25mwide x 1 m highin taper and three side
folding flaps

Chimney: 11 mlong as meeting SPCB/CPCB norms

(d)
(e)

(f)
(g)
(h)

Platform should be made with standard/economic materials to provide better aesthetics
and longer life. Provision of a bathing platform (for dead body) should also be made.

Pyre, tray, hood and chimney should be made of heat, corrosion and thermal shock
resistant materials to withstand temperature up to 900 C and to provide at least 5 years
maintenance free operation. This is necessary as local bodies are generally cash strapped
and cremation grounds attract low priority for them.

Prayer-cum-assembly hall with proper benches for sitting of mourners should be of 10 m x
6 mtoaccommodate atleast 100 persons.

The size of godown for storing wood will depend on the estimated requirement. It should
be enough to store at least 3 months stock.

Caretaker room-cum office should be of 4 mx 3 msize.
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(i)
()

(k)

(a)

(b)
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Toilets, washrooms and source of drinking water should be of matching requirement.
Similarly adequate lighting arrangements should be provided.

Provision of minimum landscaping equivalent to 5 % of the cost of civil work (maximum)
with greenery and flowerbeds etc should be provided. This is necessary for improving the
aesthetics and providing soothing environment for the mourners.

Estimates of civil work should be based on the latest SOR applicable for the city. Estimates
of non-schedule items should be based on lowest of the three quotations obtained from
prospective suppliers.

For upgradation proposals, generally pyres, trays, hood and chimneys with appurtenant
civilwork may be considered.

Forinclusion of additional items, if any, referred to for the new cremation grounds proper
justification should be provided.

Considering the sensitivity of the site, attempt should be made to develop the premises with
compatible landscaping and architecture for better environment and aesthetics.

Charges are levied on use of crematoria. An estimate should be made and incorporated in the
project cost.

All projects should have built-in components of 5 years O&M.

The equipment for electrical and gas based crematoria is supplied on a turnkey basis.
Quotations from the suppliers should be obtained alongwith the requirements of land, civil,
electrical and mechanical works. Based on this information cost estimates should be prepared
and presentedinthe form givenin the table below.

S. Name of Details of Item Quantity Cost/unit, Rs. Total Cost, lacs
No. Locality
1. Wood based crematoria
2. Electrical crematoria
3. Gas based crematoria
4 Land acquisition cost
O&M Cost
Grand Total
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ADDRESSING OTHER
SOURCES OF POLLUTION

9.1

9.2

9.3

9.4

9.5

DAIRIES

The proposal may be prepared taking in to account the existing dairies in the town / city and
their size etc to prevent disposal of excreta and urine into the river. Dairy is an industry and this
item would not be eligible for funding by the NRCD.

DHOBI GHATS, GARAGES & CATTLE WALLOWING

The ULB should identify and take into account all dhobis (washermen) washing clothes, garages
washing vehicles in the river, places with numbers of cattle wallowing in the river while
preparing the proposal. Based on the information, facilities needto be created.

CARCASS DISPOSAL
Safe facility to dispose of carcass needs to be created by the ULB.
OPERATION AND MAINTENANCE

In respect to diaries, the owners should meet their own cost. The waste generated in diaries is a
source of energy and compost. It should not need any financial support from the urban local
body for operation and maintenance. Other sources of pollution covered above may involve
expenditure for operation and maintenance. An estimate needs to be made and incorporated
inthe cost estimate for a period of 5 years.

COST ESTIMATES

All the schemes in this chapter are to be prepared, implemented and maintained by the ULB.
The schemes need to be framed in consultation with appropriate experts. Many of these items
are covered in the chapter on solid waste management. The extent to which the information
about cost estimates is available there it can be picked up. This aspect is therefore, not being
covered here.




CHAPTER 10
RIVER FRONT DEVELOPMENT

10.1

10.2

10.3

INTRODUCTION

Rivers in India are considered holy and there is religious significance attached to them. The
banks of the rivers where they bathe need to be kept in good shape. In order to reach the
benefits of rivers to the society, the programme may support River Front Development (RFD) to
enhance aesthetics and environmental conditions along the banks. This can be achieved by
undertaking RFD activities. RFD can be integrated with schemes like community toilet
complexes, crematoria and plantation to make an area development scheme.

BASELINE STATUS
The following information should be provided:

(i) Total population of the city as well as that of the target users for individual RFD works. This
should include floating population for religious cities like Varanasi, Allahabad etc. that
assembles onimportant occasions.

(ii) Detailsand current status of the existing RFD works and the problems faced in their O&M.
DESIGN CRITERIA

Type A — Area Development Plans (ADP) would apply to sub-projects where larger river front
stretches say 1-2 km long and 30-40 m wide are involved.

Facades of RFD works must be match with the cultural, religious and heritage value of the place.

Given the meandering characteristic of most rivers, one of the essential requirements should
be the availability of water along the bank round the year.

The local bodies concerned are also to ensure that materials like municipal solid waste (MSW)
and other wastes of any other kind are not allowed to be dumped on or near the riverbank.
Separate guidelines are available for management of MSW.

Consultations with stakeholders are essential to assess the needs of the people based on which,
components of ADP would be finalized. The underlying need is that an ADP should facilitate an
interface between the community and theriver.

The following components must be considered for developing an ADP:

(i)  Provision of platforms and steps leading to the river to facilitate a safe approach

(ii) Changingroomsfor malesandfemales

(iii) Toilet, washroom and drinking water facilities at the ghats. It is also necessary to provide
toilet facilities for the floating population assembling at such congregations. Provision of
mobile toilets may be one of the ways to address this problem.

(iv) Adequate number of benches for sitting of people

(v) Lightingandlandscaping of area with fountains, flowerbeds etc.

(vi) Development of approach roads, parking lots to facilitate easy access of beneficiaries
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(vii) Provision of commercial activities like kiosks for sale of eatables, boating etc. These
facilities should operate on pay-and use/eat basis and, therefore, are expected to be self-
sustaining.

(viii) Given the size of congregations and diversity of the people assembling there suitable
platforms for holding cultural and recreational programmes must be considered.

(i) Like ADP, development of small ghats should comprise components like platforms and
steps, changing rooms, toilets, washrooms and drinking water facilities, lighting, sitting
space and matchinglandscape.

(i) Allthese facilities should be finalized in consultation with stakeholders.

Like other works, operation and maintenance and lack of public participation have emerged as
major bottlenecks in sustaining RFD works.

The ULB needs to estimate the expenditure on operation and maintenance and incorporate in
this cost estimates.

With the new guidelines of NRCD all projects should have built-in components of 5 years O&M
and necessary publiceducation and awareness.

For ADPs provision of user fee must be considered to recover O & M costs to the extent
possible. Suitable levies should also be charged from commercial activities to generate revenue
to meet O&M expenditure.

Public awareness programmes oriented towards educating people on how to maintain the
river and its fronts should be organized round the year and more so during large congregations.

The net deficit in O&M should be estimated on a realistic basis after discounting the above
income, which should form part of the project cost.

Being a specialised area only organisations with at least 5 years experience in the construction
and maintenance of such assets should be shortlisted for implementation of these projects on
turnkey/BOT basis.

The scope of work covered under RFD sub-projects can not be uniform and would vary from
place to place according to the needs of the people.

Estimates for all civil works must be prepared according to the latest applicable SoRs to avoid
costoverrun.

Non-schedule items must be based on prevalent market rates obtained through quotations,
which should be attached to the DPR.
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Detailed bill of quantities, drawings and specifications of different components compatible to
NITs for tendering the works should be provided in a separate volume.

An executive summery and abstract of cost should form part of the DPR to facilitate expeditious

approvals.

S. Item Quantity Cost
No. (Rs. in lacs)
1 Provision of platforms and steps leading to the river to

facilitate a safe approach
2 Changing rooms for males and females
3 Toilet, washroom and drinking water facilities at the ghats. It

is also necessary to provide toilet facilities for the floating
population assembling at such congregations. Provision of
mobile toilets may be one of the ways to address this

problem.

4 Adequate number of benches for sitting of people

5 Lighting and matching landscape including items like
fountains, flowerbeds etc.

6 Development of approach roads, parking lots to facilitate
easy access of beneficiaries

7 Provision of commercial activities like kiosks for sale of

eatables, boating etc. These facilities should operate on pay-
and use/eat basis and, therefore, are expected to be self-
sustaining.

8 Given the size of congregations and diversity of the people
assembling there suitable platforms for holding cultural an