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Course Name: Introduction to Infrastructure Planning
Number of credits: 3 ECTS

Period: Spring semester

Coordinator Dr Swati Kothary

Credits 3 ECTS

Lecturers Dr Swati Kothary

Level Bachelors

Host institution Nirma University

Course duration 15 weeks
Summary

This 3 ECTS course is an elective course that will be taught by Dr Swati Kothary at
Nirma University to B Arch (Bachelors in Architecture) students. The elective is offered
to students of VIII, IX and X semesters.

Target student audiences

Bachelors in Architecture - VIII, IX and X semesters

Prerequisites
NA

Aims and objectives

The main course objective is to introduce basic concepts of essential structure to students at the
city level. The focus will be more on water supply, stormwater drain, sewerage & sanitation and
solid waste management. Other services will be introduced. The main objectives are:
e To define the lifeline infrastructure of a city.
e To identify the significance of lifeline infrastructure to human settlements,
environment, public health and hygiene.
e Toinculcate knowledge about stormwater drainage system, water supply system,
wastewater drainage system, solid waste management and other services.
e To acquaint the students with the principles of demand, supply, and management of
different resources in an urban fabric.
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ACTS, MANUALS, CODES Water Supply and Management
AND STANDARDS USED IN Traditional Scenario
I N F RASTRU CTU RE = Water management was an integral part of life

There was deep connection and understanding of water and other natural
PLANNING - WATER gpemerts
The systems respected and encouraged diversity
= There was social discipline in using natural resources
= Natural resources were not treated as free goods
The recources could be accessed with a lot of effort.

Introduction to Infrastructure Planning
Unit 1 Session 2

Inefficient Infrastructure Need for Efficient Infrastructure

.

Inadequate Water Supply & Sanitation affect economic + Reduces unsuitable demand on Natural Resources
development through health & environment

Working days loss due to illness
Pollution levels in natural resources bring irreversible + Creates Sustainable Ecosystem
changes in Ecosystem + Helps Maintain Global Cycles
Amongst other issues Agriculture & Tourism are
permanently affected

+ Safeguards Depletion of Environmental Resources

Principles for Efficient Infrastructure Planning for Infrastructure

Adequate: Sufficient, Operation (PPP/Government), future Estimates.

Identification of Goals — Long Term, Short Term
Objective — Physical, Financial, Institutional, Social,
Environmental benefits at Micro, Macro, Regional,
Affordable: Tariffs, easy to pay, Levels of payment National Levels

Accessible: Basic senvices available to one and all (caste, class, gender, Implementation Measures- Actions and activities
economic class, disability), Equity with SPECIﬁC timelines

Location Identification

Physical Infrastructure Component

Technical Solution based on Objectives identified
and Economic Feasibility

Assessment — Social, Environmental, Financial

Reliable: Consistent (Timef Quantity) , Continuity (minimum Breakdown),
Quality (Duration/ Time)

Accountability: Identified responsibilities for ULBs, Government
Service Delivery of required standard

Sustainability: Social, Economic, Resource, Financial, Envirenmental
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Water Supply

Water Resources - Surface & Ground +  Provisions For Various Land Use
+  Source +  Storage & Supply Metwork

+  Quality

+  Quantity

+  Lecation Of Source

+  Location Of Water Intake

«  Area Requirement OF Components Of Water
Intake

+  Water Requirement For Different Land Uses

+  Factors Affecting Water Demand

*  Per Capita Requirement And lis Relationship
With Population Sizes, Variation

Water Treatment System

+  Location

+ Space Requirements

Water Distribution Systems

+  Components

«  Planning

Water in Indian Constitution

Water is a state subject under the Indian Constitution
States have the constitutional right to Plan, Implement
Operate and maintain Water Supply Projects

Water Supplies is under Legislative Jurisdiction of the
State Governments ( item 17, List Il — State List) under
7 Schedule referred to in the Article 246 (3) of the
Constitution

CPHEEOQ (Central Public Health & Environmental
Engineering Organisation) provides Policies, Strategies
& guidelines to Governments including ULBs in
implementation, operation & maintenance, adoption of
latest technologies, etc

The Constitution’s
74th Amendment Act

Urban local bodies, to be known as Municipal Corporations, Municipal Counciis and Nagas Panchayat
depanding on the pepulation, shall be constituted through universal adult franchise in each netified whan
area of the country.

These shall be constituted for a period of five years and if disscived earlier, an slection to recanstiute it
shall be completed before the expiration of 8 penod of six months fram the date of lts dissalution,

Mot less than one-third of total number of seats in each urban local body shall be reserved forwomen.
The Legislature of a State may by law entrust on these bodies such power and authority as may be
hezessary ta ensble tham to function s instiutian of local self gevemmant, including these isted in the
Twelfth Schedule.

In arder that the wban |ccal bodies can perform the functions assigned ta them, the Legisiature of a State.
shall assign them specific taxes, duties, tolis and levies and anthorise them to impose, collect and
apprepriate the same.

Each State shall also constitute a Finance Commission which shall review the financial position of the
urban local bodies and recommend the principles which should govern the devolution of rescurces,
Including grant-in-aid fromthe Conscidated Fund of the State of these bodies,

The superintendence, direction and control of the preparation of electoral ralls for, and the conduct of, all
electonstothe urban local badwes shall vest in the State Election Commission,

In each district a District Planning Committee shall be constituted to consolidate the plan prepared by the
urban and rural lacal bodies.

+  Simiady for sach metropolitan area a Metropoitan Pianning Gommittee shall be constituted to prepare a
development pian for the melropoktan area a whole.

TWELFTH SCHEDULE (Article 243W)
of the Constitution has listed the following
functions of the Urban Local Bodies

Urban Planaing including tawn planning
Requislion of land-sa end consiruclion of buldings

Planaing for econoeic. end socal develom ent

Roads & bridges

Watler supply for domestic, mdusirial and commarcial purposas.

Public healh, seallstan, consenvancy snd sl weste mensgement

Fife sendces.

rban forsstry, protection of the amaronment end prometian of scakoksl aspacts.

Salequarcing Me INarests of wegher secbars of sackly, Melding he Nendkepped end mentally relanded
Sl mpravomant ard vpgradatian.

uiban poverty alevialion.

Provision af Urban amaniios and faciities sush as parks, gardens, playgrounds.

Promotan of cuburs, educstional and aesfietic Especls

Buriaks and burial Grounds; cramations, Grematan grownEs and eeic Cramaturms.

Catle pounds; prevention of cruely fo nimals.

Vilal stalistics cluding regisiretion of births and deaths.

Public amendies inchiding street Ightng, parking lois, bus siops end public conveniences.

Reguiation of shughter houses and tammenas.

Twelfth Schedue edded by the Consiution (Sevanty-faurth Amendmenty Acl, 1902, 5 diwe.f. 1-G-1903)
Source: hps:iegislative gov in/sitesidetaullfies'C01_English pdf

243ZD
Committee for District Planning

{31 Every Distnct Planning Gommttae shall, i prepanng the oraft developmant plan.-
{8} hava ragard fo-

i) matiers af camrmon irterest betwaen the Panchayats and the Municipaliies induding spalial plarring, sharing of
water and alher prysical and nafural rescurces, e inlegrated deveicoment of infrastruclure and esviranmental
canservalion,

dilytha exert and typa of available rascurces whethar finandial or oiferwise.

{b) cansuk such insitutions and argaresations as tha Gowemor may. by oear, spariy.

Source: hitps:/legislative.gov.in/constitution-seventy-fourth-amendment-act-1992

243ZE. Committee for
Metropolitan planning.

(3) Every Metropciitan Planning Commitee shal, in preparing the dialt development plan -
() have: regardio-
(i} e plang peepired by e MAcpRilies and Me Panchayals in he Meropoilan area

(i) mtters of conmon icteiest batween e Muricipalities and the Panchayats, inchding co.ordinated spaial pareing
of the area, shanng of waler and other physical and nahral resaurces, the integrated Gavakapment of infrasinichure: and
esndronmental conearton;

(i} the ovesall objeciives and pricrilies sa by ihe Gosemment of India and e Geerment of e Siate

1) i @30l aNd ALFE Of INVRSIMENIS TS 1o Be MAdE in e METCOOIIAN 31ea by A2NCIEs of Mo Govemment of
lia and of Ihe Gowemment of M2 State and cmer availabie rescurces whemer Tnancal o ainewise

) const such inebtubians and orpanisatians as the Gavemar mayby ordes, specily

Source: hitps://legislative.gov.in/constitution-seventy-fourth-amendment-act-1992
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280. Finance Commission Water (Prevention and Control
(1) The Presidentshall, within twa years frem the commencementafthis Constitution and thereafter Of POIIUtlon) ACt 1 974
at the expiration of every fifth year or at such earlier time as the President considers necessary, by . . "
SrdorcomaiG & Finanba Commmiasion which thall comaietof & Chammon and fots sthar mombers The objectives of the Water (Prevention and Contral of
to beay ted by the President - . N
Izlparﬁf:‘:‘,‘ o h:‘a:j_f_’fr o he qusifitions which shell be requisie for sapaintrent s Pollution) Act are to provide for the Prevention and Control
members ofthe Commissionand the manner in which they shal be selected. of Water Pollution and the maintenance or restoration of
e s o s St et s i the wholesomeness of water for the establishment, with a
Al e e ek this Ehapter and tha allacaton between the States of the respecive shares of view to carrying out the purposes aforesaid, of Boards for
6 e whic shcu govem e s o he reveres of Staes ut o e Consaidted the prevention and control of water pollution, for conferring
i o eeaurces ofthe Pncingts on and assigning to such Boards powers and functions
tarcia ot Mincgtta relating thereto and for matters connected therewith.
il any gther mater o wmmission by the President in the interests of sound fnance,
[4) The '::n:u‘.—.l.-.:sawln't sn:n c::‘l.rv‘ n thesr prac:durn a:u ‘s.-a.‘ have ;uch ;mra in the perfermance
of their functions as Parllament may by lew conferan them,
Nodal Ministries for Water Supply, Ministries Formulate
Sanitation, Solid Waste Management  Policies
- + Strategies
+ Ministry of Urban Development g
L * Manuals
« Ministry of Rural Development Guideli
.. . . . uiaelines
= Ministry of Environment, Forest and Climate
Change . COdeS
- Ministry of Jal Shakti (2019) - Standards

This was formed by merging of two ministries; Provide Technical & Financial assistance
Ministry of Water Resources, River Development & to states

Ganga Rejuvenation and Ministry of Drinking
Water and Sanitation.

National Water Policy CPHEEO

CENTRAL PUBLIC HEALTH & ENVIRONMENTAL
Formulated by the Ministry of Water Resources of the Government of India ENGINEERING ORGANISATION
to govern the plannmgand development of water resources and their
optimum utilization. B R
+  First Mational Water Policy was adopted in September, 1987. Technical wing of Ministry of Housing and Urban Affairs,
Reviewed and updatedin 2002 Goverment of India _ o
Re- Reviewed and updated in 2012 Functions are related to Water Supply & Sanitation including
Solid Waste Management
* 1954 — Constituted under former Ministg of Health & Family
Welfare, Directorate General of Health Services ( DGHS) on
recommendation from Environmental Hygiene Committee
« 1973-T4— Affiliated to Ministry of Urban Development (
Formerly Ministry of Works & Housing)
= Important Rele in facilitating programs that need support from
funding agencies such as World Bank, JBIC, ADB, other
bilateral/ multilateral agencies e.g. JNNURM
+ Advisory Role to support State Government & ULBs

Source: https://imohua.gov.in/cms/cpheeo.php
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CPHEEO Manuals

1. Manual on Water Supply & Treatment, 3™ Edition, revised &

Codes & Standards
Updated, 1999

M 1on O ion & M of Water Supply Bureau of Indian Standards - IS codes
zﬂaor}jua on Operation & Maintenance ater Supply Systems, Ministry of Environment Forestand Climate Change - Water Quality

Specifications

[

Manual on Sewerage & Sewage Treatment, 2013
Manual on Municipal Solid Waste Management, 2000
Manual on Municipal Sclid Waste Management, 2016
Manual on Storm Water Drainnage Systems, 2019

D oo W

Source; hitp:/icpheeo.gov.in/

Core Infrastructure Elements
IS CODES In A Smart City

B e e M Coear bsic requirements for wates supply, drainge und sanitation (Fauth Revisian)

f‘l’;;;:: Harvback o Watar Supply and Drainags (wilh Specal EMphasis an PLebing) * Adequate Watersupph,‘,

19 2005 1SHIR=901 - o apractie forwaen supsly i buicegs (Sacond Redsion) = Assured Electricity Supply,

15 6205 1988Remiewed  © Godadf practce for water suppty and crainage in igh alinkles andar = - Zero + Sanitation, Including Solid Waste Management
2022(Aclive) bemperature regions (First Revigion] ' 1

" Qlossary ofterms relating bo walkr supply and saritaion + Efficient Urban Mability And Public Transport,

A N N

15 12615 1590R, Guide for remowal of iran from water for ural drinking water supply (Chenical Treatment » Affordable Housmg. EspeC|aIIy For The POOI',
201 TiAchE) Methad) 2 L

1S 47390, 20EEOTS Sence Actlles Relting 10 Dinking Waler Suply Systes ard Westewsler Systems * Robust It Connectivity And Digitalization,

24520 2017 {Acive) Caisis M 1 - Gaod Frachca for Techical Aspart: P

1317301 208050 521 St A Ao 1y Dot S Bvs a Wasmatr Sy * Good Governance, Especially E-Governance And

20T (Active) ‘Guidedines for Benchmarking of Water Utilies HeS el i

1S 17505 (art 3. 202050 Gudeines fo v Wanagemén of Aeceeof lex Sumpy an astawate Syl Fat 3 CItIZte Partu:lpat_lon,

24516-3 © 2017 [Active; ‘Waglewater COIBCIan Newarks

15 17482 20000 ! Drinking Water Supply Management System 46" Requiremests for Piped Drinking Weter + Sustainable Enwrpnmenl{ . .

15 17676 (Part |:‘<:ZI1ISC' giu.lpdngl/i'.;“l‘:l?lhb management of assels of wales supply and wastewsler systems Part * Sa{e‘ty And Securlty Of Cltlzens‘ PartICUIarIy

285151 20164k} 1 Drinking watsr distiufion newoeks Women, Children And The Elderly, And

15150 24536 201SACvE} g:,“ﬁ;:‘,"::f;’;‘i‘!:“i“L’:Z%’;'”%‘:?ML‘?ﬁL?;’:’Jﬂm!? e + Health And Education.

Source:

https:iwaw.sendces bis.goviniphp/BIS_2 i ! d i

Source: https:/f'smartcities. gov.in/about-scm

Thank You
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Reference Readings:
* First National Water Policy was adopted in September, 1987.
* Reviewed and updated in 2002
* Re- Reviewed and updated in 2012
*  Water Quality Standards
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Acknowledgement: All images are for the educational purpose and discussion
during the class only; wherever available, the sources have been cited.
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NATIONAL WATER POLICY

Central Water Commission,
New Delhi

Water, which is vital for sustenance of life and economic development is becoming an
increasingly scarce resource in the country. The planning and execution of water resources
development have by and large been carried out by individual states. As the major rivers in our
country are inter-State in nature, it has not been possible for individual States to prepare master
plans in respect of these rivers. It was felt that planning at national level for utilisation of water
resources should be undertaken so that the greatest good is achieved and optimum benefits
derived from the available water resources.

The necessity for an apex body to evolve national policies for development and use of water
resources in conformity with the highest national interests was emphasised by various
authorities including the Irrigation Commission, National Commission on Agriculture and
Rashtriya Barh Ayog. The National Development Council at its meeting held on 14" March,
1982 also discussed the matter and the Council observed that a climate should be created in
which national water plans are prepared keeping in view the national perspective as well as
State and regional needs. In that context, the Council welcomed the proposal of the
Government of India for setting up of National Water Resources Council (NWRC).

Accordingly, NWRC was set up on 10" March, 1983 under the Chairpersonship of Prime
Minister of India with Union Minister of Irrigation (now Water Resources) as Vice Chairman.
Union Ministers of Finance, Agriculture, Planning, Energy, Shipping & Transport, Tourism,
Science & Technology, Works & Housing and the Chief Ministers/ Chief Commissioners/
Administrators of the States and UTs were the other members of the NWRC.

The functions of the National Water Resources Council will be as follows:

(&) To lay down the National Water Policy and to review it from time to time.

(b) To considerand review water development plans submitted to it (including
alternative plans) by the National Water Development Agency, the River Basin

Commissions, etc.

(c) Torecommend acceptance of water plans with such modifications as may be
considered appropriate and necessary.

(d) To direct carrying out such further studies as may be necessary for fuller
consideration of the plans or components thereof.

(e) To advise on the modalities of resolving inter-State differences with regard to specific
elements of water plans and such other issues that may arise during planning or
implementation of the projects.

() Toadvise practices and procedures, administrative arrangements and regulations for

the fair distribution and utilisation of water resources by different
beneficiaries keeping in view optimum development and the maximum benefits to the
people.
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(g0 To make such other recommendations as would foster expeditious and environmentally
sound and economical development of water resources in various regions.

National Water Policy — 1987

The NWRC adopted the first National Water Policy in its 2™ meeting held in September, 1987.
Important views and the same was circulated to the central ministries and States for
implementation. Some of the important points of NWP-1987 are as follows:

»  Water is a prime natural resource, a basic human need and a precious national asset.
Planning and development of water resources need to be governed by national
perspectives.

» The prime requisite for resource planning is a well-developed information system. A
standardized national information system should be established with a network of data
banks and data bases, integrating and strengthening the existing Central and State level
agencies and improving the quality of data and the processing capabilities.

»  The water resources available to the country should be brought within the category of
utilizable resources to the maximum possible extent.

»  Resource planning in the case of water has to be done for a hydrological unit such as a
drainage basin as a whole, or for a sub-basin.

»  Appropriate organisations should be established for the planned development and
management of a river basin as a whole. Special multidisciplinary units should be set up in
each state to prepare comprehensive plans taking into account not only the needs of
irrigation but also harmonizing various other water uses, so that the available water
resources are determined and put to optimum use having regard to subsisting agreements
or awards of Tribunals under the relevant laws.

»  Water should be made available to water short areas by transfer from other areas
including transfers from one river basin to another, based on a national perspective, after
taking into account the requirements of the areas/basins.

»  Water resource development projects should as far as possible be planned and developed
as multipurpose projects. Provision for drinking water should be a primary consideration.

»  Exploitation of ground water resources should be so regulated as not to exceed the
recharging possibilities, as also to ensure social equity.

» Integrated and coordinated development of surface water and ground water and their
conjunctive use, should be envisaged right from the project planning stage and should
form an essential part of the project.

» Inthe planning and operation of systems, water allocation priorities should be broadly as
follows:

e  Drinking water
e lIrrigation
e  Hydro-power
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¢ Navigation
. Industrial and other uses.

»  However these priorities might be modified if necessary in particular regions with reference
to area specific considerations.
»  There should be a close integration of water-use and land-use policies.

»  Water allocation in an irrigation system should be done with due regard to equity and
social justice. Disparities in the availability of water between head-reach and tail-end farms
and between large and small farms should be obviated by adoption of a rotational water
distribution system and supply of water on a volumetric basis subject to certain ceilings.

»  Water rates should be such as to convey the scarcity value of the resource to the users
and to foster the motivation for economy in wateruse. They should be adequate to cover
the annual maintenance and operation charges and a part of the fixed costs.

»  There should be a water zoning of the country and the economic activities should be
guided and regulated in accordance with such zoning.

»  There should be a master plan for flood control and management for each flood prone
basin. Sound watershed management through extensive soil conservation, catchment-
area treatment, preservation of forests and increasing the forest area and the construction
of checkdams should be promoted to reduce the intensity of floods. Adequate flood-
cushion should be provided in water storage projects wherever feasible to facilitate better
flood management. An extensive network for flood forecasting should be established for
timely warning to the settlements in the flood plains, along with the regulation of
settlements and economic activity in the flood plain zones, to minimize the loss of life and
property on account of floods.

»  Drought-prone areas should be made less vulnerable to drought associated problems
through soil-moisture conservation measures, water harvesting practices, the minimization
of evaporation losses, the development of the ground water potential and the transfer of
surface water from surplus areas where feasible and appropriate.

National Water Policy — 2002

After adoption of NWP 1987, new challenges emerged in the water resources sector, which
necessitated review of the National Water Policy. Accordingly, the revised National Water
Policy-2002 was adopted by the National Water Resources Council in its 5th meeting held on
1st April 2002. While there was a chord of similarity in essence and principles between the
NWP-1987 and NWP-2002, yet the NWP-2002 introduced modification / addition / alteration
pertaining to various issues namely Information system, Water resources planning, Institutional
mechanism, Project planning, Private sector participation, Water quality, Monitoring of the
projects, Water sharing/ distribution amongst the States, Performance improvement,
Maintenance and modernization, Safety of structures, Land erosion by sea or river,
Conservation of water in comparison to National Water Policy -1987. Some of these are
highlighted below:

»  Standards for coding, classification, processing of data and methods / procedures for its
collection should be adopted.
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Non-conventional methods for utilisation of water such as through inter-basin transfers,
artificial recharge of ground water and desalination of brackish or sea water as well as
traditional water conservation practices like rainwater harvesting, including roof-top
rainwater harvesting, need to be practiced to further increase the utilisable water
resources. Promotion of frontier research and development, in a focused manner, for
these techniques is necessary.

With a view to give effect to the planning, development and management of the water
resources on a hydrological unit basis, along with a multi-sectoral, multi-disciplinary and
participatory approach as well as integrating quality, quantity and the environmental
aspects, the existing institutions at various levels under the water resources sector will
have to be appropriately reoriented / reorganised and even created, wherever necessary.

Irrigation being the largest consumer of fresh water, the aim should be to get optimal
productivity per unit of water. Scientific water management, farm practices and sprinkler
and drip system of irrigation should be adopted wherever feasible.

Reclamation of water logged / saline affected land by scientific and cost-effective methods
should form a part of command area development programme.

Management of the water resources for diverse uses should incorporate a participatory
approach; by involving not only the various governmental agencies but also the users and
other stakeholders, in an effective and decisive manner, in various aspects of planning,
design, development and management of the water resources schemes. Necessary legal
and institutional changes should be made at various levels for the purpose, duly ensuring
appropriate role for women. Water Users’ Associations and the local bodies such as
municipalities and gram panchayats should particularly be involved in the operation,
maintenance and management of water infrastructures / facilities at appropriate levels
progressively, with a view to eventually transfer the management of such facilities to the
user groups / local bodies.

Private sector participation should be encouraged in planning, development and
management of water resources projects for diverse uses, wherever feasible. Private
sector participation may help in introducing innovative ideas, generating financial
resources and introducing corporate management and improving service efficiency and
accountability to users. Depending upon the specific situations, various combinations of
private sector participation, in building, owning, operating, leasing and transferring of water
resources facilities, may be considered.

Effluents should be treated to acceptable levels and standards before discharging them
into natural streams.

Minimum flow should be ensured in the perennial streams for maintaining ecology and
social considerations.

Principle of ‘polluter pays’ should be followed in management of polluted water.
Measures like selective linings in the conveyance system, modernisation and rehabilitation
of existing systems including tanks, recycling and re-use of treated effluents and adoption

of traditional techniques like mulching or pitcher irrigation and new techniques like drip and
sprinkler may be promoted, wherever feasible.
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» A close monitoring of projects to identify bottlenecks and to adopt timely measures to
obviate time and cost overrun should form part of project planning and execution.

»  The water sharing / distribution amongst the states should be guided by a national
perspective with due regard to water resources availability and needs within the river
basin. Necessary guidelines, including for water short states even outside the basin, need
to be evolved for facilitating future agreements amongst the basin states.

»  The Inter-State Water Disputes Act of 1956 may be suitably reviewed and amended for
timely adjudication of water disputes referred to the Tribunal.

National Water Policy — 2012

India is faced with the challenge of sustaining its rapid economic growth while dealing with
the global threat of climate change. While engaged with the international community to
collectively and cooperatively deal with this threat, India needed a national strategy to firstly,
adapt to climate change and secondly, to further enhance the ecological sustainability of
India’s development path.

With a view to address the related issues, the National Action Plan on Climate Change
(NAPCC) was prepared by the Government of India and released by the Hon’ble Prime
Minister in 2008. The NAPCC had laid down the principles and had identified the approach
to be adopted to meet the challenges of impact of climate change through eight National
Missions one of which was National Water Mission.

This Comprehensive Mission Document of “National Water Mission” identifies the strategies for
achieving the goals of (a) Comprehensive water data base in public domain and assessment of
the impact of climate change on water resource, (b) Promotion of citizen and state actions for
water conservation, augmentation and preservation, (¢) Focused attention to vulnerable areas
including over-exploited areas, (d) Increasing water use efficiency by 20%, and (e) Promotion of
basin level integrated water resources management.

Under Goal 5 of the National Water Mission i.e ‘Promotion of basin level integrated water
resources management’, Review of National Water Policy was one of the identified strategies.In
pursuance to the strategy identified in National Water Mission Document as well as
deliberations in National Water Board, Ministry of Water Resources had initiated the
process of review of National Water Policy, 2002. A series of consultation meetings were
held as follows;

1. With Hon’ble Members of Parliamentary Standing Committee on Water Resources,
Consultative Committee for Ministry of Water Resources and Parliamentary Forum on
Water Conservation and Management on 28t July,2010;

With Academia, Experts and Professionals on 26t October, 2010

With Non-Governmental Organizations was held on 11t & 12mn January, 2011

With Corporate Sector was held on 21st March, 2011

With representatives of Panchayati Raj Institutions on 16t June, 2011 at Hyderabad,
on 30wt June, 2011 at Shillong, on 14w July, 2011 at Jaipur and on 2nd November, 2011
at Pune.

ablrown

A Drafting Committee comprising of Dr. S.R. Hashim, former Member, Planning Commission
and Chairman, Union Public Service Commission; Prof. Subhash Chander, former Professor,
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IIT, Delhi; Shri A.D. Mohile, former Chairman, Central Water Commission; and Shri S.C. Jain,
Programme Leader at Safe Water Network (an NGO) was also constituted for drafting of the
National Water Policy. This Committee was supported by a team of officers from Ministry of
Water Resources, Central Water Commission, Central Ground Water Board, National Rainfed
Area Authority; National Institute of Hydrology and Planning Commission.

Considering the recommendations and feedback received during various consultation meetings,
the Drafting Committee identified basic concerns in water resources sector and adopted basic
principles which should be followed to address those concerns, and accordingly, evolved draft
policy recommendations. The draft National Water Policy (2012), recommended by the Drafting
Committee, was put up on the website of Ministry of Water Resources and comments were
invited. The Draft National Water Policy (2012) was also circulated amongst all State
Governments and related Union Ministries.

More than 600 comments were received on the Draft National Water Policy (2012). These
comments along with newspaper reports, etc., were considered by the Drafting Committee and
accordingly, Revised Draft National Water Policy (2012) was recommended.

Revised Draft National Water Policy (2012) was considered by the National Water Board (NWB)
in its 14™ meeting held on 07.06.2012 wherein modifications were suggested and modified Draft
National Water Policy (2012) was recommended to National Water Resources Council (NWRC)
for adoption and finalization.

Modified Draft National Water Policy (2012) recommended by NWB was considered by the
NWRC in its 6" meeting Chaired by the Hon’ble Prime Minister on 28.12.2012. The NWRC
adopted the National Water Policy (2012) as per the deliberation at the Council Meeting. The
adopted National Water Policy (2012) was released during India Water Week, 2013.

Objective of NWP-2012

The objective of the National Water Policy is to take cognizance of the existing situation, to
propose a framework for creation of a system of laws and institutions and for a plan of action
with a unified national perspective.

Concerns on the present scenario of water resources and their management in India

»  Issues related to water governance have not been addressed adequately.

»  Wide temporal and spatial variation in water availability may increase further due to
climate change.

»  Climate change may also increase sea levels which may lead to salinity intrusion in GW
aquifers/ SW and inundate coastal regions.

»  Groundwater, though part of hydrological cycle and a community resource, is still
perceived as an individual property and is exploited inequitably and without any
consideration to its sustainability leading to its over-exploitation in several areas.

»  Access to safe water for drinking and other domestic needs still continues to be a problem
in many areas. Skewed availability of water between different regions and different people
in the same region and also the intermittent and unreliable water supply system has the
potential of causing social unrest.
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Inter-regional, inter-State, intra-State, as also inter-sectoral disputes in sharing of water,
strain relationships and hamper the optimal utilization of water through scientific planning
on basin/sub-basin basis.

Inadequate sanitation and lack of sewage treatment are polluting the water sources.

The public agencies in charge of taking water related decisions tend to take these on their
own without consultation with stakeholders, often resulting in poor and unreliable service
characterized by inequities of various kinds.

Basic Principles of NWP —2012

Some of the important basic principles of NWP-2012 are as follows:

>

Planning, development and management of water resources need to be governed by
common integrated perspective considering local, regional, State and national context,
having an environmentally sound basis, keeping in view the human, social and economic
needs.

Water needs to be managed as a common pool community resource held, by the state
under public trust doctrine to achieve food security, support livelihood, and ensure
equitable and sustainable development for all.

Water is essential for sustenance of eco-system, and therefore, minimum ecological
needs should be given due consideration.

Safe Water for drinking and sanitation should be considered as pre-emptive needs,
followed by high priority allocation for other basic domestic needs (including needs of
animals), achieving food security, supporting sustenance agriculture and minimum eco-
system needs. Available water, after meeting the above needs, should be allocated in a
manner to promote its conservation and efficient use.

Given the limits on enhancing the availability of utilizable water resources and increased
variability in supplies due to climate change, meeting the future needs will depend more
on demand management, and hence, this needs to be given priority, especially through (a)
evolving an agricultural system which economizes on water use and maximizes value from
water, and (b) bringing in maximum efficiency in use of water and avoiding wastages.

The impact of climate change on water resources availability must be factored into water
management related decisions.

Contents of NWP-2012

Highlights of the important provisions contained in the NWP-2012 on various aspects of water
resources planning, development and management is given below:

R/

0

*

Water Framework Law

4 There is a need to evolve a National Framework Law as an umbrella statement of
general principles.

v" Such a framework law must recognize water not only as a scarce resource but also
as a sustainer of life and ecology. Therefore, water, particularly, groundwater, needs
to be managed as a community resource held, by the state, under public trust
doctrine.
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There is a need for comprehensive legislation for optimum development of inter-
State rivers and river valleys. Such legislation needs, inter alia, to deal with and
enable establishment of basin authorities, comprising party States, with appropriate
powers to plan, manage and regulate utilization of water resource in the basins.

Uses of Water

v

The Centre, the States and the local bodies (governance institutions) must ensure
access to a minimum quantity of potable water for essential health and hygiene to all
its citizens, available within easy reach of the household.

Ecological needs of the river should be determined, through scientific study. A
portion of river flows should be kept aside to meet ecological needs.

Adaptation to Climate Change

v

The anticipated increase in variability in availability of water because of climate
change should be dealt with by increasing water storage in its various forms,
namely, soil moisture, ponds, ground water, small and large reservoirs and their
combination.

Planning and management of water resources structures, such as, dams, flood
embankments, tidal embankments, etc., should incorporate coping strategies for
possible climate changes.

Enhancing Water Available for Use

v

The availability of water resources and its use by various sectors in various basin
and States in the country need to be assessed scientifically and reviewed at
periodical intervals, say every 5 years.

There is need to map aquifers to know the quantum and quality of ground water
resources.

Declining ground water levels in over-exploited areas need to be arrested by
introducing improved technologies of water use, incentivizing efficient water use and
encouraging community based management of aquifers. In addition, where
necessary, artificial recharging projects should be undertaken so that extraction is
less than the recharge. This would allow the aquifers to provide base flows to the
surface system, and maintain ecology.

Inter-basin transfers of water should be considered on the basis of merits of each
case after evaluating the environmental, economic and social impacts of such
transfers.

Demand Management and Water Use Efficiency

v

v

An institutional arrangement for promotion, regulation and evolving mechanisms for
efficient use of water at basin/sub-basin level will be established at the national level.

The project appraisal and environment impact assessment for water uses,
particularly for industrial projects, should, inter-alia, include the analysis of the water
footprints for the use.

Recycle and reuse of water, including return flows, should be the general norm.
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Water saving in irrigation use is of paramount importance. Methods like aligning
cropping pattern with natural resource endowments, micro irrigation (drip, sprinkler,
etc.), automated irrigation operation, evaporation-transpiration reduction, etc., should
be encouraged and incentivized. Recycling of canal seepage water through
conjunctive ground water use may also be considered.

Water Pricing

v

Equitable access to water for all and its fair pricing, for drinking and other uses such
as sanitation, agricultural and industrial, should be arrived at through independent
statutory Water Regulatory Authority (WRA), set up by each State, after wide ranging
consultation with all stakeholders.

In order to meet equity, efficiency and economic principles, the water charges should
preferably / as a rule be determined on volumetric basis.

Recycle and reuse of water, after treatment to specified standards, should also be
incentivized through a properly planned tariff system.

The principle of differential pricing may be retained for the pre-emptive uses of water
for drinking and sanitation; and high priority allocation for ensuring food security and
supporting livelihood for the poor. Available water, after meeting the above needs,
should increasingly be subjected to allocation and pricing on economic principles so
that water is not wasted in unnecessary uses and could be utilized more gainfully.

Water User Associations (WUASs) should be given statutory powers to collect and
retain a portion of water charges, manage the water allotted to them and maintain
the distribution system. The WUAs should be given the freedom to fix rates subject
to floor rates determined by WRA.

The over-drawal of groundwater should be minimized by regulating the use of
electricity for its extraction. Separate electric feeders for pumping ground water for
agricultural use should be considered.

Conservation of River Corridors, Water Bodies and Infrastructure

v

Encroachments and diversion of water bodies (like rivers, lakes, tanks, ponds, etc.)
and drainage channels (irrigated area as well as urban area drainage) must not be
allowed, and wherever it has taken place, it should be restored to the extent feasible
and maintained properly.

Urban settlements, encroachments and any developmental activities in the protected
upstream areas of reservoirs/water bodies, key aquifer recharge areas that pose a
potential threat of contamination, pollution, reduced recharge and those endanger
wild and human life should be strictly regulated.

It needs to be ensured that industrial effluents, local cesspools, residues of fertilizers
and chemicals etc. do not reach ground water.

The water resources infrastructure should be maintained properly to continue to get
the intended benefits. A suitable percentage of the costs of infrastructure
development may be set aside along with collected water charges, for repair and
maintenance. Contract for construction of projects should have inbuilt provision for
longer periods of proper maintenance and handing over back the infrastructure in
good condition.
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Project Planning and Implementation

Water resources projects should be planned considering social and environmental
aspects also in addition to techno-economic considerations in consultation with
project affected and beneficiary families.

All clearances, including environmental and investment clearances, be made time
bound.

All components of water resources projects should be planned and executed in a
pari-passu manner so that intended benefits start accruing immediately and there is
no gap between potential created and potential utilized.

All water resources projects, including hydro power projects, should be planned to
the extent feasible as multi-purpose projects with provision of storage to derive
maximum benefit from available topology and water resources.

«  Management of Flood and Drought

While every effort should be made to avert water related disasters like floods and
droughts, through structural and non-structural measures, emphasis should be on
preparedness for flood / drought with coping mechanisms as an option. Greater
emphasis should be placed on rehabilitation of natural drainage system.

Land, soil, energy and water management with scientific inputs from local research
and scientific institutions should be used to evolve different agricultural strategies
and improve soil and water productivity to manage droughts.

Flood forecasting is very important for flood preparedness and should be expanded
extensively across the country and modernized using real time data acquisition
system and linked to forecasting models.

To increase preparedness for sudden and unexpected flood related disasters,
dam/embankment break studies, as also preparation and periodic updating of
emergency action plans / disaster management plans should be evolved after
involving affected communities. In hilly reaches, glacial lake outburst flood and
landslide dam break floods studies with periodic monitoring along with
instrumentation, etc., should be carried out.

< Water Supply and Sanitation

There is need to remove large disparity between stipulations for water supply in
urban and in rural areas. Efforts should be made to provide improved water supply in
rural areas with proper sewerage facilities.

Urban and rural domestic water supply should preferably be from surface water in
conjunction with groundwater and rainwater. Where alternate supplies are available,
a source with better reliability and quality needs to be assigned to domestic water
supply.

Urban domestic water systems need to collect and publish water accounts and water
audit reports indicating leakages and pilferages, which should be reduced taking into
due consideration social issues.

In urban and industrial areas, rainwater harvesting and de-salinization, wherever
techno-economically feasible, should be encouraged to increase availability of
utilizable water.
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Urban water supply and sewage treatment schemes should be integrated and
executed simultaneously. Water supply bills should include sewerage charges.

Industries in water short regions may be allowed to either withdraw only the make up
water or should have an obligation to return treated effluent to a specified standard
back to the hydrologic system.

Subsidies and incentives should be implemented to encourage recovery of industrial
pollutants and recycling/ reuse, which are otherwise capital intensive.

« Institutional Arrangements

v

There should be a forum at the national level to deliberate upon issues relating to
water and evolve consensus, co-operation and reconciliation amongst party States.
A similar mechanism should be established within each State to amicably resolve
differences in competing demands for water amongst different users of water, as
also between different parts of the State.

A permanent Water Disputes Tribunal at the Centre should be established to resolve
the disputes expeditiously in an equitable manner.

Apart from using the “good offices” of the Union or the State Governments, as the
case may be, the paths of arbitration and mediation may also to be tried in dispute
resolution.

The State Governments / urban local bodies may associate private sector in public
private partnership mode with penalties for failure, under regulatory control on prices
charged and service standards with full accountability to democratically elected local
bodies.

IWRM taking river basin / sub-basin as a unit should be the main principle for
planning, development and management of water resources. The departments /
organizations at Centre / State Governments levels should be restructured and
made multi-disciplinary accordingly.

Appropriate institutional arrangements for each river basin should be developed to
collect and collate all data on regular basis with regard to rainfall, river flows, area
irrigated by crops and by source, utilizations for various uses by both surface and
ground water and to publish water accounts on ten daily basis every year for each
river basin with appropriate water budgets and water accounts based on the
hydrologic balances. In addition, water budgeting and water accounting should be
carried out for each aquifers.

< Transboundary Rivers

v

Efforts should be made to enter into international agreements with neighbouring
countries on bilateral basis for exchange of hydrological data of international rivers
on near real time basis.

Negotiations about sharing and management of water of international rivers should
be done on bilateral basis in consultative association with riparian States keeping
paramount the national interest.
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«  Database and Information System

v
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All hydrological data, other than those classified on national security consideration,
should be in public domain. A National Water Informatics Center should be
established to collect, collate and process hydrologic data regularly from all over the
country, conduct the preliminary processing, and maintain in open and transparent
manner on a GIS platform.

Research and Training Needs

Continuing research and advancement in technology shall be promoted to address
issues in the water sector in a scientific manner.

An autonomous center for research in water policy should also be established to
evaluate impacts of policy decisions and to evolve policy directives for changing
scenario of water resources.

To meet the need of the skilled manpower in the water sector, regular training and
academic courses in water management should be promoted.

Implementation of National Water Policy

As per NWP-2012, National Water Board should prepare a plan of action based on the National
Water Policy. The State Water Policies may need to be drafted /revised in accordance with this

policy.

A Committee was constituted by MoWR in June, 2013 under the Chairmanship of Dr S.R
Hashim, Former Chairman UPSC and Former Member, PC for suggesting a roadmap for
implementation of NWP, 2012. Members of the drafting committee of NWP and representatives
of various central ministries, CWC, CGWB, Planning Commission etc. were its members After
series of deliberations, the report of the Committee containing the Action Plan needed for
implementation of NWP, 2012 has been submitted to MOWR in September, 2013.
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MINISTRY OF WATER RESOURCES
National Water Policy, 1987

Need for a National Water Policy

1.1 Water is a prime natural resource, a basic human need and a
precious national asset. Planning and development of water resources

need to be governed by national perspectives.

1.2 It has been estimated that out of the total precipitation of around
400 million hectare meters in the country, the surface water availability
is about 178 million hectare meters. Out of this about 50% can be put to
beneficial use because of topographical and other constraints. In addition
there is a ground water potential of about 42 million hectare meters. The
availability of water is highly uneven in both space and time. Precipitation
is confined to only about three or four months in the year and varies
from 10 cm in the western parts of Rajasthan to over 1000 cm at
Cherrapunji in Meghalaya. Further, water does not respect state
boundaries. Not merely rivers but even under ground aquifers often cut
across state boundaries. Water as a resource is one and indivisible:
rainfall, river waters, surface ponds and lakes and ground water are all

part of one system; water is a part of a larger ecological system.

1.3  Floods and drought affect vast areas of the country, transcending
state boundaries. A third of the country is drought-prone. Floods affect
an average area of around 9 million hectares per year. According to the
National Commission on floods, the area susceptible to floods is around
40 million hectares. The approach to the management of drought and

floods has to be coordinated and guided at the national level.

1.4  Even the planning and implementation of individual irrigation or
multi-purpose projects, though done at the State level, involve a number
of aspects and issues such as environmental protection, rehabilitation of
project-affected people and livestock, public health consequences of
water impoundment, dam safety, etc. On these matters common

approaches and guidelines are necessary. Moreover, certain problems and



weaknesses have affected a large number of projects all over the
country. There have been substantial time and cost overruns on projects.
In some irrigation commands, problems of water-logging and soil salinity
have emerged, leading to the degradation of good agricultural land. There
are also complex problems of equity and social justice in regard to water
distribution.

The development and exploitation of the country’s groundwater resources
also give rise to questions of judicious and scientific resource
management and conservation. All these questions need to be tackled on
the basis of common policies and strategies.

1.5 The growth process and the expansion of economic activities
inevitably lead to increasing demands for water for diverse purposes:
domestic, industrial, agricultural, hydro-power, navigation, recreation,
etc. So far, the principal consumptive use of water has been for
irrigation. While the irrigation potential is estimated to have increased
from 19.5 million hectares at the time of Independence to about 68
million hectares at the end of the Sixth Plan, further development of a
substantial order is necessary if the food and fiber needs of a growing
population are to be met. The country's population which is over 750
million at present is expected to reach a level of around 1000 million by
the turn of the century.

1.6 The production of food grains has increased from around 50 million
tons in the fifties to about 150 million tons at present, but this will have
to be raised to around 240 million tons by the year 2000 A.D. The
drinking water needs of people and livestock have also to be met. In
keeping with the objectives of the International Drinking Water Supply
and Sanitation Decade Programme (1981-1991), adequate drinking water
facilities have to be provided to the entire population in both urban and
rural areas and sanitation facilities to 80 % of the urban population and
25 % of the rural population by the end of the decade. Domestic and
industrial water needs have largely been concentrated in or near the
principal cities, but the demand from rural society is expected to



increase sharply as the development programmes improve economic
conditions in the rural areas. The demand for water for Hydro & Thermal
power generation and for other industrial uses is also likely to increase
substantially. As a result what which is already a scarcer in future. This
under scores the need for the utmost efficiency in water utilisation and a

public awareness of the importance of its conservation.

1.7  Another important aspect is water quality. Improvements in
existing strategies and the innovation of new techniques resting on a
strong science and technology base will be needed to eliminate the
pollution of surface and ground water resources, to improve water quality
and to step up the recycling and re- use of water. Science and technology
and training have also important roles to play in water resources

development in general.

1.8 Water is one of the most crucial elements in developmental

planning. As the country prepares itself to enter the 21°

century, efforts
to develop, conserve, utilise and manage this important resource have to
be guided by national perspectives. The need for a national water policy is
thus abundantly clear: water is a scarce and precious national resource to
be planned, developed and conserved as such, and on an integrated and
environmentally sound basis, keeping in view the needs of the States

concerned.

Information System

2. The prime requisite for resource planning is a well-developed
information system. A standardized national information system should
be established with a network of data banks and data bases, integrating
and strengthening the existing Central and State level agencies and
improving the quality of data and the processing capabilities. There
should be free exchange of data among the various agencies and
duplication in data collection should be avoided. Apart from the data
regarding water availability and actual water use, the system should also
include comprehensive and reasonably reliable projections of future

demands for water for diverse purposes.



Maximizing availability

3.1 The water resources available to the country should be brought
within the category of utilizable resources to the maximum possible
extent. The resources should be conserved and the availability augmented

by measures for maximizing retention and minimizing losses.

3.2 Resource planning in the case of water has to be done for a
hydrological unit such as a drainage basin as a whole, or for a sub-basin.
All individual developmental projects and proposals should be formulated
by the States and considered within the framework of such an overall
plan for a basin or sub-basin, so that the best possible combination of

options can be made.

3.3 Appropriate organisations should be established for the planned
development and management of a river basin as a whole. Special multi-
disciplinary units should be set up in each state to prepare comprehensive
plans taking into account not only the needs of irrigation but also
harmonizing various other water uses, so that the available water
resources are determined and put to optimum use having regard to

subsisting agreements or awards of Tribunals under the relevant laws.

3.4 Water should be made available to water short areas by transfer
from other areas including transfers from one river basin to another,
based on a national perspective, after taking into account the
requirements of the areas/basins.

3.5 Recycling and re-use of water should be an integral part of water
resource development

Project Planning

4.1  Water resource development projects should as far as possible be
planned and developed as multipurpose projects. Provision for drinking
water should be a primary consideration. The projects should provide for
irrigation, flood mitigation, hydro-electric power generation, navigation,

pisciculture and recreation wherever possible.



4.2 The study of the impact of a project during construction and later
on human lives, settlements, occupations, economic and other aspects

should be an essential component of project planning.

4.3 In the planning, implementation and operation of projects, the
preservation of the quality of environment and the ecological balance
should be a primary consideration. The adverse impact, if any, on the
environment should be minimised and should be off-set by adequate

compensatory measures.

4.4  There should be an integrated and multi-disciplinary approach to
the planning, formulation, clearance and implementation of projects,
including catchment treatment and management, environmental and
ecological aspects, the rehabilitation of affected people and command
area development.

4.5 Special efforts should be made to investigate and formulate
projects either in, or for the benefit of, areas inhabited by tribal or
other specially disadvantaged groups such as Scheduled Castes and
Scheduled Tribes. In other areas also, project planning should pay special
attention to the needs of Scheduled Castes and Scheduled Tribes and
other weaker sections of society.

4.6 The planning of projects in hilly areas should take into account the
need to provide assured drinking water, possibilities of hydro-power
development and the proper approach to irrigation in such areas, in the
context of physical features and constraints such as steep slopes, rapid
run-off and the incidence of soil erosion. The economic evaluation of

projects in such areas should also take these factors into account.

4.7 Time and cost overruns and deficient realization of benefits
characterizing most irrigation projects should be overcome by upgrading
the quality of project preparation and management. The under-funding of
projects should be obviated by an optimal allocation of resources, having
regard to the early completion of on-going projects as well as the need to

reduce regional imbalances.



Maintenance and Modernisation

5.1 Structures and systems created through massive investments
should be properly maintained in good health. Appropriate annual

provisions should be made for this purpose in the budgets.

5.2 There should be a regular monitoring of structures and systems
and necessary rehabilitation and modernisation programmes should be

undertaken.

Safety of Structures

6. There should be proper organizational arrangements at the national
and state levels for ensuring the safety of storage dams and other
water-related structures. The Central guidelines on the subject should be
kept under constant review and periodically updated and reformulated.
There should be a system of continuous surveillance and regular visits by
experts.

Ground water Development

7.1  There should be a periodical reassessment on a scientific basis of
the ground water potential, taking into consideration the quality of the

water available and economic viability.

7.2 Exploitation of ground water resources should be so regulated as
not to exceed the recharging possibilities, as also to ensure social equity.
Ground water recharge projects should be developed and implemented

for augmenting the available supplies.

7.3 Integrated and coordinated development of surface water and
ground water and their conjunctive use, should be envisaged right from
the project planning stage and should form an essential part of the

project.

7.4  Over exploitation of ground water should be avoided near the coast
to prevent ingress of sea water into sweet water aquifers.



Water Allocation Priorities

8. In the planning and operation of systems, water allocation

priorities should be broadly as follows:

Drinking water

Irrigation

Hydro-power

Navigation

Industrial and other uses.

However these priorities might be modified if necessary in particular

regions with reference to area specific considerations.

Drinking Water

9. Adequate drinking water facilities should be provided to the entire
population both in urban and in rural areas by 1991. Irrigation and
multipurpose projects should invariably include a drinking water
component, wherever there is no alternative source of drinking water.
Drinking water needs of human beings and animals should be the first

charge on any available water.

Irrigation

10.1 Irrigation planning either in an individual project or in a basin as a
whole should take into account the irrigability of land, cost-effective
irrigation options possible from all available sources of water and
appropriate irrigation techniques. The irrigation intensity should be such
as to extend the benefits of irrigation to as large a number of farm

families as possible, keeping in view the need to maximize production.

10.2 There should be a close integration of water-use and land-use

policies.

10.3 Water allocation in an irrigation system should be done with due
regard to equity and social justice. Disparities in the availability of water

between head-reach and tail-end farms and between large and small



farms should be obviated by adoption of a rotational water distribution
system and supply of water on a volumetric basis subject to certain
ceilings.

10.4 Concerted efforts should be made to ensure that the irrigation
potential created is fully utilised and the gap between the potential
created and its utilisation is removed. For this purpose, the command area

development approach should be adopted in all irrigation projects.
Water Rates

11. Water rates should be such as to convey the scarcity value of the
resource to the users and to foster the motivation for economy in water-
use. They should be adequate to cover the annual maintenance and
operation charges and a part of the fixed costs. Efforts should be made
to reach this ideal over a period, while ensuring the assured and timely
supplies of irrigation water. The water rates for surface water and
ground water should be rationalized with due regard to the interests of
small and marginal farmers.

Participation of farmers and voluntary agencies

12.  Efforts should be made to involve farmers progressively in various
aspects of management of irrigation systems, particularly in water
distribution and collection of water rates. Assistance of voluntary
agencies should be enlisted in educating the farmers in efficient water

use and water management.

Water Quality

13. Both surface water and ground water should be regularly
monitored for quality. A phased programme should be undertaken for

improvements in water quality.



Water Zoning

14.  Economic development and activities including agricultural,
industrial and urban development, should be planned with due regard to
the constraints imposed by the configuration of water availability. There
should be a water zoning of the country and the economic activities
should be guided and regulated in accordance with such zoning.

Conservation of Water

15.  The efficiency of utilisation in all the diverse uses of water should
be improved and an awareness of water as a scarce resource should be
fostered. Conservation consciousness should be promoted through

education, regulation, incentives and disincentives.

Flood Control and Management

16. There should be a master plan for flood control and management
for each flood prone basin. Sound watershed management through
extensive soil conservation, catchment-area treatment, preservation of
forests and increasing the forest area and the construction of check-
dams should be promoted to reduce the intensity of floods. Adequate
flood-cushion should be provided in water storage projects wherever
feasible to facilitate better flood management. An extensive network for
flood forecasting should be established for timely warning to the
settlements in the flood plains, along with the regulation of settlements
and economic activity in the flood plain zones, to minimize the loss of life
and property on account of floods. While physical flood protection works
like embankments and dykes will continue to be necessary, the emphasis
should be on non-structural measures for the minimization of losses, such
as flood forecasting and warning and flood plain zoning, so as to reduce

the recurring expenditure on flood relief.



Land erosion by sea or river

17.  The erosion of land, whether by the sea in coastal areas or by river
waters inland, should be minimized by suitable cost-effective measures.
The States and Union territories should also undertake all requisite steps
to ensure that indiscriminate occupation and exploitation of coastal strips
of land are discouraged and that the location of economic activities in

areas adjacent to the sea is regulated.

Drought Management

18.1 Drought-prone areas should be made less vulnerable to drought-
associated problems through soil-moisture conservation measures, water
harvesting practices, the minimization of evaporation losses, the
development of the ground water potential and the transfer of surface
water from surplus areas where feasible and appropriate. Pastures,
forestry or other modes of development which are relatively less water-
demanding should be encouraged. In planning water resource development
projects, the needs of drought-prone areas should be given priority.

18.2 Relief works undertaken for providing employment to drought-

stricken populations should preferably be for drought proofing.

Science and Technology

19.  For effective and economical management of our water resources,
the frontiers of knowledge need to be pushed forward in several
directions by intensifying research efforts in various areas, including the

following :

hydro-meteorology;

assessment of water resources;

snow and lake hydrology;

ground water hydrology and recharge;
prevention of salinity ingress;

water -harvesting;

evaporation and seepage losses;



economical designs for water resource projects;

crops and cropping systems;

sedimentation of reservoirs;

the safety and longevity of water-related structures;

river morphology and hydraulics;

soils and material research;

better water management practices and improvements in
operational technology;

recycling and re-use;

use of sea water resources.

Training

20. A perspective plan for standardized training should be an integral
part of water resource development. It should cover training in
information systems, sector planning, project planning and formulation,
project management, operation of projects and their physical structures
and systems and the management of the water distribution systems. The
training should extend to all the categories of personnel involved in these

activities as also the farmers.
Conclusion

21. In view of the vital importance of water for human and animal life,
for maintaining ecological balance and for economic and developmental
activities of all kinds, and considering its increasing scarcity, the planning
and management of this resource and its optimal, economical and
equitable use has become a matter of the utmost urgency. The success of
the national water policy will depend entirely on the development and
maintenance of a national consensus and commitments to its underlying
principles and objectives.
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Government of India
Ministry of Water Resources

NATIONAL WATER POLICY (2012)

1. PREAMBLE

1.1 A scarce natural resource, water is fundamental to life, livelihood, food security
and sustainable development. India has more than 18 % of the world’s population,
but has only 4% of world’s renewable water resources and 2.4% of world’s land
area. There are further limits on utilizable quantities of water owing to uneven
distribution over time and space. In addition, there are challenges of frequent floods
and droughts in one or the other part of the country. With a growing population and
rising needs of a fast developing nation as well as the given indications of the impact
of climate change, availability of utilizable water will be under further strain in future
with the possibility of deepening water conflicts among different user groups. Low
consciousness about the scarcity of water and its life sustaining and economic value
results in its mismanagement, wastage, and inefficient use, as also pollution and
reduction of flows below minimum ecological needs. In addition, there are inequities
in distribution and lack of a unified perspective in planning, management and use of
water resources. The objective of the National Water Policy is to take cognizance of
the existing situation, to propose a framework for creation of a system of laws and
institutions and for a plan of action with a unified national perspective.

1.2 The present scenario of water resources and their management in India has
given rise to several concerns, important amongst them are;

(i) Large parts of India have already become water stressed. Rapid growth in
demand for water due to population growth, urbanization and changing lifestyle pose
serious challenges to water security.

(i) Issues related to water governance have not been addressed adequately.
Mismanagement of water resources has led to a critical situation in many parts of the
country.

(iii) There is wide temporal and spatial variation in availability of water, which may
increase substantially due to a combination of climate change, causing deepening of
water crisis and incidences of water related disasters, i.e., floods, increased erosion
and increased frequency of droughts, etc.

(iv) Climate change may also increase the sea levels. This may lead to salinity
intrusion in ground water aquifers / surface waters and increased coastal inundation
in coastal regions, adversely impacting habitations, agriculture and industry in such
regions.

(v) Access to safe water for drinking and other domestic needs still continues to be a
problem in many areas. Skewed availability of water between different regions and
different people in the same region and also the intermittent and unreliable water
supply system has the potential of causing social unrest.



(vi) Groundwater, though part of hydrological cycle and a community resource, is still
perceived as an individual property and is exploited inequitably and without any
consideration to its sustainability leading to its over-exploitation in several areas.

(vii) Water resources projects, though multi-disciplinary with multiple stakeholders,
are being planned and implemented in a fragmented manner without giving due
consideration to optimum utilization, environment sustainability and holistic benefit to
the people.

(viii) Inter-regional, inter-State, intra-State, as also inter-sectoral disputes in sharing
of water, strain relationships and hamper the optimal utilization of water through
scientific planning on basin/sub-basin basis.

(ix) Grossly inadequate maintenance of existing irrigation infrastructure has resulted
in wastage and under-utilization of available resources. There is a widening gap
between irrigation potential created and utilized.

(x) Natural water bodies and drainage channels are being encroached upon, and
diverted for other purposes. Groundwater recharge zones are often blocked.

(xi) Growing pollution of water sources, especially through industrial effluents, is
affecting the availability of safe water besides causing environmental and health
hazards. In many parts of the country, large stretches of rivers are both heavily
polluted and devoid of flows to support aquatic ecology, cultural needs and
aesthetics.

(xii) Access to water for sanitation and hygiene is an even more serious problem.
Inadequate sanitation and lack of sewage treatment are polluting the water sources.

(xiii) Low consciousness about the overall scarcity and economic value of water
results in its wastage and inefficient use.

(xiv) The lack of adequate trained personnel for scientific planning, utilizing modern
techniques and analytical capabilities incorporating information technology
constrains good water management.

(xv) A holistic and inter-disciplinary approach at water related problems is missing.

(xvi) The public agencies in charge of taking water related decisions tend to take
these on their own without consultation with stakeholders, often resulting in poor and
unreliable service characterized by inequities of various kinds.

(xvii) Characteristics of catchment areas of streams, rivers and recharge zones of
aquifers are changing as a consequence of land use and land cover changes,
affecting water resource availability and quality.

1.3 Public policies on water resources need to be governed by certain basic
principles, so that there is some commonality in approaches in dealing with planning,
development and management of water resources. These basic principles are:



(i) Planning, development and management of water resources need to be governed
by common integrated perspective considering local, regional, State and national
context, having an environmentally sound basis, keeping in view the human, social
and economic needs.

(i) Principle of equity and social justice must inform use and allocation of water.

(iii) Good governance through transparent informed decision making is crucial to the
objectives of equity, social justice and sustainability. Meaningful intensive
participation, transparency and accountability should guide decision making and
regulation of water resources.

(iv) Water needs to be managed as a common pool community resource held, by the
state, under public trust doctrine to achieve food security, support livelihood, and
ensure equitable and sustainable development for all.

(v) Water is essential for sustenance of eco-system, and therefore, minimum
ecological needs should be given due consideration.

(vi) Safe Water for drinking and sanitation should be considered as pre-emptive
needs, followed by high priority allocation for other basic domestic needs (including
needs of animals), achieving food security, supporting sustenance agriculture and
minimum eco-system needs. Available water, after meeting the above needs, should
be allocated in a manner to promote its conservation and efficient use.

(vii) All the elements of the water cycle, i.e., evapo-transpiration, precipitation, runoff,
river, lakes, soil moisture, and ground water, sea, etc., are interdependent and the
basic hydrological unit is the river basin, which should be considered as the basic
hydrological unit for planning.

(viii) Given the limits on enhancing the availability of utilizable water resources and
increased variability in supplies due to climate change, meeting the future needs will
depend more on demand management, and hence, this needs to be given priority,
especially through (a) evolving an agricultural system which economizes on water
use and maximizes value from water, and (b) bringing in maximum efficiency in use
of water and avoiding wastages.

(ix) Water quality and quantity are interlinked and need to be managed in an
integrated manner, consistent with broader environmental management approaches
inter-alia including the use of economic incentives and penalties to reduce pollution
and wastage.

(x) The impact of climate change on water resources availability must be factored
into water management related decisions. Water using activities need to be
regulated keeping in mind the local geo climatic and hydrological situation.



2. WATER FRAMEWORK LAW

2.1 There is a need to evolve a National Framework Law as an umbrella statement
of general principles governing the exercise of legislative and/or executive (or
devolved) powers by the Centre, the States and the local governing bodies. This
should lead the way for essential legislation on water governance in every State of
the Union and devolution of necessary authority to the lower tiers of government to
deal with the local water situation.

2.2 Such a framework law must recognize water not only as a scarce resource but
also as a sustainer of life and ecology. Therefore, water, particularly, groundwater,
needs to be managed as a community resource held, by the state, under public trust
doctrine to achieve food security, livelihood, and equitable and sustainable
development for all. Existing Acts may have to be modified accordingly.

2.3 There is a need for comprehensive legislation for optimum development of inter-
State rivers and river valleys to facilitate inter-State coordination ensuring scientific
planning of land and water resources taking basin/sub-basin as unit with unified
perspectives of water in all its forms (including precipitation, soil moisture, ground
and surface water) and ensuring holistic and balanced development of both the
catchment and the command areas. Such legislation needs, inter alia, to deal with
and enable establishment of basin authorities, comprising party States, with
appropriate powers to plan, manage and regulate utilization of water resource in the
basins.

3. USES OF WATER

3.1 Water is required for domestic, agricultural, hydro-power, thermal power,
navigation, recreation, etc. Utilisation in all these diverse uses of water should be
optimized and an awareness of water as a scarce resource should be fostered.

3.2 The Centre, the States and the local bodies (governance institutions) must
ensure access to a minimum quantity of potable water for essential health and
hygiene to all its citizens, available within easy reach of the household.

3.3 Ecological needs of the river should be determined, through scientific study,
recognizing that the natural river flows are characterized by low or no flows, small
floods (freshets), large floods, etc., and should accommodate developmental needs.
A portion of river flows should be kept aside to meet ecological needs ensuring that
the low and high flow releases are proportional to the natural flow regime, including
base flow contribution in the low flow season through regulated ground water use.

3.4 Rivers and other water bodies should be considered for development for
navigation as far as possible and all multipurpose projects over water bodies should
keep navigation in mind right from the planning stage.

3.5 In the water rich eastern and north eastern regions of India, the water use
infrastructure is weak and needs to be strengthened in the interest of food security.



3.6 Community should be sensitized and encouraged to adapt first to utilization of
water as per local availability of waters, before providing water through long distance
transfer. Community based water management should be institutionalized and
strengthened.

4. ADAPTATION TO CLIMATE CHANGE

4.1 Climate change is likely to increase the variability of water resources affecting
human health and livelihoods. Therefore, special impetus should be given towards
mitigation at micro level by enhancing the capabilities of community to adopt climate
resilient technological options.

4.2 The anticipated increase in variability in availability of water because of climate
change should be dealt with by increasing water storage in its various forms, namely,
soil moisture, ponds, ground water, small and large reservoirs and their combination.
States should be incentivized to increase water storage capacity, which inter-alia
should include revival of traditional water harvesting structures and water bodies.

4.3 The adaptation strategies could also include better demand management,
particularly, through adoption of compatible agricultural strategies and cropping
patterns and improved water application methods, such as land leveling and/or drip /
sprinkler irrigation as they enhance the water use efficiency, as also, the capability
for dealing with increased variability because of climate change. Similarly, industrial
processes should be made more water efficient.

4.4 Stakeholder participation in land-soil-water management with scientific inputs
from local research and academic institutions for evolving different agricultural
strategies, reducing soil erosion and improving soil fertility should be promoted. The
specific problems of hilly areas like sudden run off, weak water holding capacity of
soil, erosion and sediment transport and recharging of hill slope aquifers should be
adequately addressed.

4.5 Planning and management of water resources structures, such as, dams, flood
embankments, tidal embankments, etc., should incorporate coping strategies for
possible climate changes. The acceptability criteria in regard to new water resources
projects need to be re-worked in view of the likely climate changes

5. ENHANCING WATER AVAILABLE FOR USE

5.1 The availability of water resources and its use by various sectors in various basin
and States in the country need to be assessed scientifically and reviewed at periodic
intervals, say, every five years. The trends in water availability due to various factors
including climate change must be assessed and accounted for during water
resources planning.

5.2 The availability of water is limited but the demand of water is increasing rapidly
due to growing population, rapid urbanization, rapid industrialization and economic
development. Therefore, availability of water for utilization needs to be augmented to
meet increasing demands of water. Direct use of rainfall, desalination and avoidance



of inadvertent evapo-transpiration are the new additional strategies for augmenting
utilizable water resources.

5.3 There is a need to map the aquifers to know the quantum and quality of ground
water resources (replenishable as well as non-replenishable) in the country. This
process should be fully participatory involving local communities. This may be
periodically updated.

5.4 Declining ground water levels in over-exploited areas need to be arrested by
introducing improved technologies of water use, incentivizing efficient water use and
encouraging community based management of aquifers. In addition, where
necessary, artificial recharging projects should be undertaken so that extraction is
less than the recharge. This would allow the aquifers to provide base flows to the
surface system, and maintain ecology.

5.5 Inter-basin transfers are not merely for increasing production but also for meeting
basic human need and achieving equity and social justice. Inter-basin transfers of
water should be considered on the basis of merits of each case after evaluating the
environmental, economic and social impacts of such transfers.

5.6 Integrated Watershed development activities with groundwater perspectives
need to be taken in a comprehensive manner to increase soil moisture, reduce
sediment yield and increase overall land and water productivity. To the extent
possible, existing programs like MGNREGA may be used by farmers to harvest rain
water using farm ponds and other soil and water conservation measures.

6. DEMAND MANAGEMENT AND WATER USE EFFICIENCY

6.1 A system to evolve benchmarks for water uses for different purposes, i.e., water
footprints, and water auditing should be developed to promote and incentivize
efficient use of water. The ‘project’ and the ‘basin’ water use efficiencies need to be
improved through continuous water balance and water accounting studies. An
institutional arrangement for promotion, regulation and evolving mechanisms for
efficient use of water at basin/sub-basin level will be established for this purpose at
the national level.

6.2 The project appraisal and environment impact assessment for water uses,
particularly for industrial projects, should, inter-alia, include the analysis of the water
footprints for the use.

6.3 Recycle and reuse of water, including return flows, should be the general norm.

6.4 Project financing should be structured to incentivize efficient & economic use of
water and facilitate early completion of ongoing projects.

6.5 Water saving in irrigation use is of paramount importance. Methods like aligning
cropping pattern with natural resource endowments, micro irrigation (drip, sprinkler,
etc.), automated irrigation operation, evaporation-transpiration reduction, etc., should
be encouraged and incentivized. Recycling of canal seepage water through
conjunctive ground water use may also be considered.



6.6 Use of very small local level irrigation through small bunds, field ponds,
agricultural and engineering methods and practices for watershed development, etc,
need to be encouraged. However, their externalities, both positive and negative, like
reduction of sediments and reduction of water availability, downstream, may be kept
in view.

6.7 There should be concurrent mechanism involving users for monitoring if the
water use pattern is causing problems like unacceptable depletion or building up of
ground waters, salinity, alkalinity or similar quality problems, etc., with a view to
planning appropriate interventions.

7. WATER PRICING

7.1 Pricing of water should ensure its efficient use and reward conservation.
Equitable access to water for all and its fair pricing, for drinking and other uses such
as sanitation, agricultural and industrial, should be arrived at through independent
statutory Water Regulatory Authority, set up by each State, after wide ranging
consultation with all stakeholders.

7.2 In order to meet equity, efficiency and economic principles, the water charges
should preferably / as a rule be determined on volumetric basis. Such charges
should be reviewed periodically.

7.3 Recycle and reuse of water, after treatment to specified standards, should also
be incentivized through a properly planned tariff system.

7.4 The principle of differential pricing may be retained for the pre-emptive uses of
water for drinking and sanitation; and high priority allocation for ensuring food
security and supporting livelihood for the poor. Available water, after meeting the
above needs, should increasingly be subjected to allocation and pricing on economic
principles so that water is not wasted in unnecessary uses and could be utilized
more gainfully.

7.5 Water Users Associations (WUAs) should be given statutory powers to collect
and retain a portion of water charges, manage the volumetric quantum of water
allotted to them and maintain the distribution system in their jurisdiction. WUAs
should be given the freedom to fix rates subject to floor rates determined by WRAs.

7.6 The over-drawal of groundwater should be minimized by regulating the use of
electricity for its extraction. Separate electric feeders for pumping ground water for
agricultural use should be considered.

8. CONSERVATION OF RIVER CORRIDORS, WATER BODIES AND
INFRASTRUCTURE

8.1 Conservation of rivers, river corridors, water bodies and infrastructure should be
undertaken in a scientifically planned manner through community participation. The
storage capacities of water bodies and water courses and/or associated wetlands,
the flood plains, ecological buffer and areas required for specific aesthetic
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recreational and/or social needs may be managed to the extent possible in an
integrated manner to balance the flooding, environment and social issues as per
prevalent laws through planned development of urban areas, in particular.

8.2 Encroachments and diversion of water bodies (like rivers, lakes, tanks, ponds,
etc.) and drainage channels (irrigated area as well as urban area drainage) must not
be allowed, and wherever it has taken place, it should be restored to the extent
feasible and maintained properly.

8.3 Urban settlements, encroachments and any developmental activities in the
protected upstream areas of reservoirs/water bodies, key aquifer recharge areas that
pose a potential threat of contamination, pollution, reduced recharge and those
endanger wild and human life should be strictly regulated.

8.4 Environmental needs of Himalayan regions, aquatic eco-system, wet lands and
embanked flood plains need to be recognized and taken into consideration while
planning.

8.5 Sources of water and water bodies should not be allowed to get polluted. System
of third party periodic inspection should be evolved and stringent punitive actions be
taken against the persons responsible for pollution.

8.6 Quality conservation and improvements are even more important for ground
waters, since cleaning up is very difficult. It needs to be ensured that industrial
effluents, local cess pools, residues of fertilizers and chemicals, etc., do not reach
the ground water.

8.7 The water resources infrastructure should be maintained properly to continue to
get the intended benefits. A suitable percentage of the costs of infrastructure
development may be set aside along with collected water charges, for repair and
maintenance. Contract for construction of projects should have inbuilt provision for
longer periods of proper maintenance and handing over back the infrastructure in
good condition.

8.8 Legally empowered dam safety services need to be ensured in the States as well
as at the Centre. Appropriate safety measures, including downstream flood
management, for each dam should be undertaken on top priority.

9. PROJECT PLANNING AND IMPLEMENTATION

9.1 Considering the existing water stress conditions in India and the likelihood of
further worsening situation due to climate change and other factors, water resources
projects should be planned as per the efficiency benchmarks to be prescribed for
various situations.

9.2 Being inter-disciplinary in nature, water resources projects should be planned
considering social and environmental aspects also in addition to techno-economic
considerations in consultation with project affected and beneficiary families. The
integrated water resources management with emphasis on finding reasonable and



generally acceptable solutions for most of the stakeholders should be followed for
planning and management of water resources projects.

9.3 Considering the heavy economic loss due to delay in implementation of projects,
all clearances, including environmental and investment clearances, be made time
bound.

9.4 Concurrent monitoring at project, State and the Central level should be
undertaken for timely interventions to avoid time and cost over-runs.

9.5 All components of water resources projects should be planned and executed in a
pari-passu manner so that intended benefits start accruing immediately and there is
no gap between potential created and potential utilized.

9.6 Local governing bodies like Panchayats, Municipalities, Corporations, etc., and
Water Users Associations, wherever applicable, should be involved in planning of
the projects. The unique needs and aspirations of the Scheduled caste and
Scheduled Tribes, women and other weaker sections of the society should be given
due consideration.

9.7 All water resources projects, including hydro power projects, should be planned
to the extent feasible as multi-purpose projects with provision of storage to derive
maximum benefit from available topology and water resources.

10. MANAGEMENT OF FLOOD & DROUGHT

10.1 While every effort should be made to avert water related disasters like floods
and droughts, through structural and non-structural measures, emphasis should be
on preparedness for flood / drought with coping mechanisms as an option. Greater
emphasis should be placed on rehabilitation of natural drainage system.

10.2 Land, soil, energy and water management with scientific inputs from local,
research and scientific institutions should be used to evolve different agricultural
strategies and improve soil and water productivity to manage droughts. Integrated
farming systems and non-agricultural developments may also be considered for
livelihood support and poverty alleviation.

10.3 In order to prevent loss of land eroded by the river, which causes permanent
loss, revetments, spurs, embankments, etc., should be planned, executed,
monitored and maintained on the basis of morphological studies. This will become
increasingly more important, since climate change is likely to increase the rainfall
intensity, and hence, soil erosion.

10.4 Flood forecasting is very important for flood preparedness and should be
expanded extensively across the country and modernized using real time data
acquisition system and linked to forecasting models. Efforts should be towards
developing physical models for various basin sections, which should be linked to
each other and to medium range weather forecasts to enhance lead time.



10.5 Operating procedures for reservoirs should be evolved and implemented in
such a manner to have flood cushion and to reduce trapping of sediment during flood
season. These procedures should be based on sound decision support system.

10.6 Protecting all areas prone to floods and droughts may not be practicable;
hence, methods for coping with floods and droughts have to be encouraged.
Frequency based flood inundation maps should be prepared to evolve coping
strategies, including preparedness to supply safe water during and immediately after
flood events. Communities need to be involved in preparing an action plan for
dealing with the flood/ drought situations.

10.7 To increase preparedness for sudden and unexpected flood related disasters,
dam/embankment break studies, as also preparation and periodic updating of
emergency action plans / disaster management plans should be evolved after
involving affected communities. In hilly reaches, glacial lake outburst flood and
landslide dam break floods studies with periodic monitoring along with
instrumentation, etc., should be carried out.

11. WATER SUPPLY AND SANITATION

11.1 There is a need to remove the large disparity between stipulations for water
supply in urban areas and in rural areas. Efforts should be made to provide improved
water supply in rural areas with proper sewerage facilities. Least water intensive
sanitation and sewerage systems with decentralized sewage treatment plants should
be incentivized.

11.2 Urban and rural domestic water supply should preferably be from surface water
in conjunction with groundwater and rainwater. Where alternate supplies are
available, a source with better reliability and quality needs to be assigned to
domestic water supply. Exchange of sources between uses, giving preference to
domestic water supply should be possible. Also, reuse of urban water effluents from
kitchens and bathrooms, after primary treatment, in flush toilets should be
encouraged, ensuring no human contact.

11.3 Urban domestic water systems need to collect and publish water accounts and
water audit reports indicating leakages and pilferages, which should be reduced
taking into due consideration social issues.

11.4 In urban and industrial areas, rainwater harvesting and de-salinization,
wherever techno-economically feasible, should be encouraged to increase
availability of utilizable water. Implementation of rainwater harvesting should include
scientific monitoring of parameters like hydrogeology, groundwater contamination,
pollution and spring discharges.

11.5 Urban water supply and sewage treatment schemes should be integrated and
executed simultaneously. Water supply bills should include sewerage charges.

11.6 Industries in water short regions may be allowed to either withdraw only the

make up water or should have an obligation to return treated effluent to a specified
standard back to the hydrologic system. Tendencies to unnecessarily use more

10



water within the plant to avoid treatment or to pollute ground water need to be
prevented.

11.7 Subsidies and incentives should be implemented to encourage recovery of
industrial pollutants and recycling / reuse, which are otherwise capital intensive.

12. INSTITUTIONAL ARRANGEMENTS

12.1 There should be a forum at the national level to deliberate upon issues relating
to water and evolve consensus, co-operation and reconciliation amongst party
States. A similar mechanism should be established within each State to amicably
resolve differences in competing demands for water amongst different users of
water, as also between different parts of the State.

12.2 A permanent Water Disputes Tribunal at the Centre should be established to
resolve the disputes expeditiously in an equitable manner. Apart from using the
,good offices" of the Union or the State Governments, as the case may be, the paths
of arbitration and mediation may also to be tried in dispute resolution.

12.3 Water resources projects and services should be managed with community
participation. For improved service delivery on sustainable basis, the State
Governments / urban local bodies may associate private sector in public private
partnership mode with penalties for failure, under regulatory control on prices
charged and service standards with full accountability to democratically elected local
bodies.

12.4 Integrated Water Resources Management (IWRM) taking river basin / sub-basin
as a unit should be the main principle for planning, development and management of
water resources. The departments / organizations at Centre / State Governments
levels should be restructured and made multi-disciplinary accordingly.

12.5 Appropriate institutional arrangements for each river basin should be developed
to collect and collate all data on regular basis with regard to rainfall, river flows, area
irrigated by crops and by source, utilizations for various uses by both surface and
ground water and to publish water accounts on ten daily basis every year for each
river basin with appropriate water budgets and water accounts based on the
hydrologic balances. In addition, water budgeting and water accounting should be
carried out for each aquifers.

12.6 Appropriate institutional arrangements for each river basin should also be
developed for monitoring water quality in both surface and ground waters.

12.7 States should be encouraged and incentivized to undertake reforms and
progressive measures for innovations, conservation and efficient utilization of water
resources.

13. TRANS-BOUNDARY RIVERS

13.1 Even while accepting the principle of basin as a unit of development, on the
basis of practicability and easy implementability, efforts should be made to enter into
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international agreements with neighbouring countries on bilateral basis for exchange
of hydrological data of international rivers on near real time basis.

13.2 Negotiations about sharing and management of water of international rivers
should be done on bilateral basis in consultative association with riparian States
keeping paramount the national interest. Adequate institutional arrangements at the
Center should be set up to implement international agreements.

14. DATABASE & INFORMATION SYSTEM

14.1 All hydrological data, other than those classified on national security
consideration, should be in public domain. However, a periodic review for further
declassification of data may be carried out. A National Water Informatics Center
should be established to collect, collate and process hydrologic data regularly from
all over the country, conduct the preliminary processing, and maintain in open and
transparent manner on a GIS platform.

14.2 In view of the likely climate change, much more data about snow and glaciers,
evaporation, tidal hydrology and hydraulics, river geometry changes, erosion,
sedimentation, etc. needs to be collected. A programme of such data collection
needs to be developed and implemented.

14.3 All water related data, like rainfall, snowfall, geo-morphological, climatic,
geological, surface water, ground water, water quality, ecological, water extraction
and use, irrigated area, glaciers, etc., should be integrated with well defined
procedures and formats to ensure online updation and transfer of data to facilitate
development of database for informed decision making in the management of water.

15. RESEARCH & TRAINING NEEDS

15.1 Continuing research and advancement in technology shall be promoted to
address issues in the water sector in a scientific manner. Innovations in water
resources sector should be encouraged, recognized and awarded.

15.2 It is necessary to give adequate grants to the States to update technology,
design practices, planning and management practices, preparation of annual water
balances and accounts for the site and basin, preparation of hydrologic balances for
water systems, benchmarking and performance evaluation.

15.3 It needs to be recognized that the field practices in the water sector in advanced
countries have been revolutionized by advances in information technology and
analytical capabilities. A re-training and quality improvement programme for water
planners and managers at all levels in India, both in private and public sectors,
needs to be undertaken.

15.4 An autonomous center for research in water policy should also be established

to evaluate impacts of policy decisions and to evolve policy directives for changing
scenario of water resources.
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15.5 To meet the need of the skilled manpower in the water sector, regular training
and academic courses in water management should be promoted. These training
and academic institutions should be regularly updated by developing infrastructure
and promoting applied research, which would help to improve the current procedures
of analysis and informed decision making in the line departments and by the
community. A national campaign for water literacy needs to be started for capacity
building of different stakeholders in the water sector.

16. IMPLEMENTATION OF NATIONAL WATER POLICY

16.1 National Water Board should prepare a plan of action based on the National
Water Policy, as approved by the National Water Resources Council, and to
regularly monitor its implementation.

16.2 The State Water Policies may need to be drafted/revised in accordance with

this policy keeping in mind the basic concerns and principles as also a unified
national perspective.
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Designated Best Use Water Quality Criteria

. f L
Designated-Best-Use Class o Criteria
water

Drinking Water Source without A Total Coliforms Organism MPN/100ml shall be 50 or less
conventional treatment but after
disinfection pH between 6.5 and 8.5

Dissolved Oxygen 6mg/l or more

Biochemical Oxygen Demand 5 days 20C 2mg/I or less
Outdoor bathing (Organised) B Total Coliforms Organism MPN/100ml shall be 500 or less pH

between 6.5 and 8.5 Dissolved Oxygen 5mg/l or more

Biochemical Oxygen Demand 5 days 20C 3mg/l or less
Drinking water source after C Total Coliforms Organism MPN/100ml shall be 5000 or less pH
conventional treatment and disinfection between 6 to 9 Dissolved Oxygen 4mg/l or more

Biochemical Oxygen Demand 5 days 20C 3mg/l or less
Propagation of Wild life and Fisheries D pH between 6.5 to 8.5 Dissolved Oxygen 4mg/l or more

Free Ammonia (as N) 1.2 mg/l or less
Irrigation, Industrial Cooling, E pH betwwn 6.0 to 8.5

Controlled Waste disposal

Electrical Conductivity at 25C micro mhos/cm Max.2250
Sodium absorption Ratio Max. 26

Boron Max. 2mg/I




et T g TEP-33004/99 REGD. NO. D. L.-33004/99

Che Gazette of Iudia

{QTOT
EXTRAORDINARY
" 1 —@ug 3—3T-WUE (i)
PART II—Section 3—Sub-section (i)
Uit 9 weRIivTe
PUBLISHED BY AUTHORITY
" 494] T2 fooelt, WIWAR, faawT 25, 2000/370YaH 3, 1922
No. 494] o NEW DELHI, MONDAY, SEPTEMBER 25, 2000/ASVINA 3, 1922

TgiEoT 3T 59 W

e
73 fael, 25 foawa, 2000

. &1 . 742( 37). — =09 9tER, vatare (Feon) sfufaam, 1996 (1996 ®1 29) &1 6 6 3 ¥ 25 GRI 9&T
wiferral =1 R Fa g, waEteTw () fram, 1996 i iR HeeA w0 % fau Freafafas faw e g, de o~

1. (1) 37 Frami = wfirss Tmy gataoo (Heam) geires frm, 2000
(2) 38 stfugmT § sr=aen Sren Sqafud ¥ 3o fraam, 3 goes § e #f a0 59 2
2. FEtETr (EHem) fm, 1986 H,—
(1) oTget 1 ¥ verdl 3 fore Wi A 9 Sefua e S 89 o I9H wefuw wiafedl & gvenq frefafed
W & AR ITH detua yfafear st:zenfuq st s, steid —
" 90. FrEen @ % fog W
1. AT FAAS! AR

frefafan yo s Hidl 9§ 500 Hiet & g W ¥a 7 F g W =R o1 gu A= F1 sR v # fom "
freifaa wfrra wered (@, o w.), o e Firw vl (R W TE.), SR SEAEEES (TH 1) SR A
STFEE (T 3 ) B EHE A & =Rl SR 1, SR 111 H fafafdee qreRl | A T8t e

YA IAEA & dd

ot 1 SA0E, FUV TEF, HIA AT HSFH, FIEA TAGH B HAT (F . A1) W g, Tree, v,
fer F9 T a1 HE 379 YT ITURA F GE WK S FE WIS (FOR a1 Yoraw ), 3 Ium, 9 H 9TE K|

2393 G12000 n



6 THE GAZETTE OF INDIA : EXTRAORDINARY [ParT II—SEC 3(1)]

feoqur :—1. w15t ITenfr afeeme W@ TR R A T Sar & S oifom Svew g o W ¥, 9ui Sta-wuae sradle 5
(st &t 2) =t 100 Frn/fA. a9 AR T sedeE A (5 st € w400 faom/fa. a9 g < S "

2wt = Fnfed (T fet wft Rraimm Swrg) S gt T S S S aer e ol S
JEEH AT A HAM: 100, 250 AR 80 T

93. TIM-SIct & (1T wrafies oot Faferet aHes

TS A1 SHF HI W F 6t B FE TR § ST o s § 1 o % Suami AR Rt 3w W R wd
TU T FaIfee) w1 werel feredt fafine waor % g St Sy srauiita s % o fafifés s ) m §) fafs wam
F 3TN H T STET 98 o ¥ 90 o7 % S T HT FAerd) a1 Y& A R ¥ 3R 39 s % fawR § 39
" sfufre walaw swEm'’ % w9 S S o § ) 39 R e wefas s aaferRt s wuR) & e F o R fafie
ITArT % g s Farfaet sriam fafafee @ e ) anel 1 A wm-ve % fag matte Sa safeet st asged wEe
fafefie =t mé ¥

|t 1
HHA-51A & o wreafues ot safaet ames
(dvfea aga =1 & fau vg=w 91d) _
e THATIR o
1. frwa 500 (AiE) Frt 7t et S giafyem % % fag,
I 2500 (frepes s1g9a) frerct ATeM SR e Wreees %
. 9. T./100 ffa. - AR H =@ /T T E o & P Irireraear
2. e gt 100 (FB) =i &f¥m ¥ | e o s S
Tt qane ¥ SaR-<wg™
TH. 9. /100 fRfa. 500 (SIfeerae ST99) #1 3TIIN w3 forw g <dt € 59 f%
Hrewt ufterds, Tera Y qumsti | e
g |
2. W TH 6.5 9 8.5 F &g 77 I = AR T, e, WA oTfe S
FAS T A GE T FLGT S N AR
I % A WY gt 2R F
3. Yol gt ST 5 fam/fa & ~Fag get g3 e
HHZ BT SHAHT H AT T5q7 7T
SRS T § giager g giafraa wxd
¥ N qeTse ¥ STArifas Wal (eTaHeaH
i) % a1 frenfa w6 % foag
STATIF T |
4. Sg-T@EA 3 faan/fa. = o 9 51 i o WEd
ST | (S o7 ) SIS AN srRiteE feRifen wgueR!
(27° 9. W3 &) 9 gfaage qfem giafesm wwt 51
e 6l % See # TFar g1

(2) g 6 % UR AW S | gefua 9m < H, weeniedl F faw ur S | defia 9t % % gy et o
wenfg foan wem - —

‘. 1 Tl 2003 | AT gl & e i dn
orex a1 % forn frafafaa o g 1 madt, 2003 | @R g1 SRR feu e Al whem wgfa o .



THE GAZETTE OF INDIA : EXTRAORDINARY [Part I—SEc. 3(1)]

MINISTRY OF ENVIRONMENT AND FORESTS
NOTIFICATION'
New Delhi, the 25th September, 2000

G.S.R. 742(E).— In exercise of the powers conferred by sections 6 and 25 of the

Environment (Protection) Act, 1986 (29 of 1986), the Central Government hereby makes
the following rules further to amend the Environment (Protection) Rules, 1986, namely.

1.

“90.

Q)] These rules may be called the Environment (Protection) Amendment
Rules, 2000.

2) Save as otherwise provided in this notification, they shall come into force
on the date of their publication in the Official Gazette.

In the Environment (Protection) Rules, 1986, —

(1) In Schedule I, after serial number 89 relating to Noise standards for fire
crackers and thq entries relating thereto, the following serial numbers and
entries shall be inserted, namely: —

Standards for coal mines

1. Air Quality Standards

The Suspended Particulate Matter (SPM), Respirable Particulate Matter (RPM),
Sulphur dioxide (SO; ) and Oxides of Nitrogen (NOx) concentration in downwind
direction considering predominant wind direction, at a distance of 500 metres
from the following dust generating sources shall not exceed the standards
specified in the Tables I, 1 and III given below:

Dust Generating Sources

Loading or unloading, Haul road, coal transportation road, Coal handling plant
(CHP), Railway sliding, Blasting, Drilling, Overburden dumps, or any other dust
generating external sources like coke ovens (hard as well as soft). briquette
industry, nearby road etc.
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93.

Primary Water Quality Criteria for Bathing Waters.

In a water body or its part, water is subjected to several types of uses. Depending
on the types of uses and activities, water quality criteria have been specified to
determine its suitability for a particular purpose. Among the various types of uses
there is one use that demands highest level of water quality or purity and that is
termed as "Designated Best Use" in that stretch of water body. Based on this,
water quality requirements have been specified for different uses in terms of
primary water quality criteria. The primary water quality criteria for bathing water
are specified along with the rationale in table 1.

Table 1.

PRIMARY WATER QUALITY CRITERIA FOR BATHING WATER
(Water used for organised outdoor bathing)

CRITERIA RATIONALE
1. Fecal Coliform 500 (desirable) To ensure low sewage contamunation,
MPN/100 ml: 2500 (Maximum Fecal coliform and fecal streptococct are
Permissible) considered as they reflect the bacterial
pathogenicity.

2. Fecal Streptococci 100 (desirable) The desirable and permussible limits are
MPN/100 mi: 500 (Maximum suggested to allow for fluctuation in
Permissible) environmental conditions such as

seasonal change, changes in flow
conditions etc.

2. pH: Between 6.5 -8.5 The range provides protection to the skin
and delicate organs like eyes, nose. ears
etc. which are directly exposed during
outdoor bathing.

3. Dissolved Oxygen: 5 mg/1 or more The mnimum dissolved oxygen

. concentration of 5 mg/l ensures
reasonable freedom from oxygen
consuming organic pollution
immediately  upstream  which 15
necessary for preventing production of
anaerobic gases (obnoxious gases ) from

sediment.
4. Biochemical Oxygen 3 mg/1 or less The Biochemical Oxygen Demand of 3

demand 3 day,27°C: mg/l or less of the water ensures
_ reasonable freedom from oxygen
demanding pollutants and prevent

production of obnoxious gases”;
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Press Information Bureau
Government of India
Ministry of Water Resources

11-March-2011 14:19 IST
Salient Features of The National Water Policy

The Government has informed Lok Sabha that the National Water Policy — 2002 was adopted by the National
Water Resources Council under the Chairmanship of the Prime Minister of India in its 5th meeting held on 1st

April, 2002. The Salient features of National Water Policy — 2002 are as follows:

» Water is a prime natural resource, a basic human need and a precious national asset. Planning, development and

management of water resources need to be governed by national perspectives.

» A well developed information system for water related data at national/state level should be established with a

net-work of data banks and data bases integrating and strengthening the existing central and state level agencies.

» Water resources available to the country should be brought within the category of utilizable resources to the

maximum possible extent.

» Non-conventional methods for utilization of water such as through inter-basin transfers, artificial recharge of
ground water and desalination of brackish or sea water as well as traditional water conservation practices like
rainwater harvesting, including roof-top rainwater harvesting, need to be practiced to further increase the
utilizable water resources. Promotion of frontier research and development, in a focused manner, for these

techniques is necessary.

» Water resources development and management will have to be planned for a hydrological unit. Appropriate

river basin organizations should be established for the planned development and management of the river basins.

» Water should be made available to water short areas by transfer from other areas including transfer from one

river basin to another, after taking into account the requirements of the areas/basins.
* Planning of water resources development projects should, as far as possible, be for multi-purpose with an
integrated and multi-disciplinary approach having regard to human and ecological aspects including those of

disadvantaged sections of the society.

* In the allocation of water, first priority should be given for drinking water, followed by irrigation, hydro-power,

ecology, agro-industries and non-agricultural industries, navigation and other uses, in that order.

* The exploitation of groundwater should be regulated with reference to recharge possibilities and consideration

1 of2 11/7/2022, 11:05 AM
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of social equity. The detrimental environmental consequences of over-exploitation of ground water need to be

effectively prevented.

» Adequate emphasis needs to be given to the physical and financial sustainability of existing water resources
facilities. There is need to ensure that the water charges for various uses should be fixed such as to cover at least

the operation and maintenance charges initially and a part of the capital costs subsequently.

* Management of the water resources for diverse uses should incorporate a participatory approach by involving

users and other stakeholders alongwith various governmental agencies, in an effective and decisive manner.

* Private sector participation should be encouraged in planning, development and management of water resources

projects for diverse uses, wherever feasible.
* Both surface water and ground water should be regularly monitored for quality. Effluents should be treated to
acceptable levels and standards before discharging them into natural streams. Minimum flow should be ensured

in the perennial streams for maintaining ecology.

* Efficiency of utilization should be improved in all the diverse uses of water and conservation consciousness

promoted through education, regulation, incentives and disincentives.

* Land erosion by sea or river should be minimized by suitable cost-effective measures. Indiscriminate

occupation of, and economic activity in coastal areas and flood plain zones should be regulated.

* Needs of drought-prone areas should be given priority in the planning of project for development of water

resources. These areas should be made less vulnerable through various measures.

* The water sharing / distribution amongst the states should be guided by a national perspective with due regard

to water resources availability and needs within the river basin.

* Training and research efforts should be intensified as an integral part of water resources development.

This information was given by Shri Salman Khurshid, Minister of Water Resources, in written reply to a question
in the Lok Sabha.

KKP/ska
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Disclosure to Promote the Right To Information

Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest

to the public, particularly disadvantaged communities and those engaged in the pursuit of
w education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.
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: * “The Right to Information, The Right to Live” “Step Out From the Old to the New” .
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Water Supply and Sanitation Sectional Committee, CED 24

FOREWORD

This Indian Standard ( Fourth Revision ) was adopted by the Bureau of Indian Standards, after
the draft finalized by the Water Supply and Sanitation in Building Sectional Committee had been
approved by the Civil Engineering Division Council.

This Indian Standard was first published in 1957 and subsequently revised in 1963, 1971 and 1983.
In this revision, requirements of water supply for residences has been listed based on population
of the community. However, for Lower Income Group ( LIG ) and Economical Weaker Section
of Society ( EWS ), the value of minimum requirement of water supply has been retained as 135

litres per head per day. Fire demand in buildings has been catered to, by giving reference to a
suitable standard.

This code represents a standard of good practice and, therefore, takes the form of
recommendations.
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Indian Standard

CODE OF BASIC REQUIREMENTS FOR
WATER SUPPLY, DRAINAGE AND SANITATION

( Fourth Revision )

1 SCOPE

1.1 This standard lays down basic requirements
for water supply, drainage and sanitation for
residential, commercial, industrial and other
types of buildings in urban areas including
railway platforms, bus stations and terminals,
seaports, airports and market yards.

1.2 This standard does not take into consi-
deration the requirements of water for industrial
plants and processes which have to be provided
for separately dependin gupon individual require-
ments. It also does not take into account
overcrowding, both casual and permanent, and
is based on the assumption that the average
size of a family is 5, and 9 m? floor area is
occupied by not more than two persons. It
does not provide for municipal water supply
requirements such as for street cleaning, etc.

2 REFERENCES

2.1 The following Indian Standards are neces-
sary adjuncts to this standard:

IS No. Title

2064 : 1993 Code of practice for selection,
instaliation and maintenance
of sanitary appliances ( second
revision )

4878 : 1986 Byelaws for construction of
cinema buildings (first revision)

9668 : 1990 Code of practice for provi-

sions and maintenance for
water supplies for fire fighting

3 GENERAL REQUIREMENTS

3.0 All buildings shall conform to the following
general requirements in regard to water supply,
drainage and sanitation.

3.1 All premises intended for human habitation,
occupancy or use shail be provided with the
supply of potable water, neither connected with
unsafe water supply nor subject to the hazards
of backflow or back-siphonage.

3.2 Plumbing fixtures, devices and appurte-
nances shall be supplied with water in sufficient
volume and at pressures adequate to enable them
to function satisfactorily under all normal
conditions of use.

3.3 Plumbing shail be designed and adjusted to
use the minimnum quantity of water consistent
with proper performance and cleaning.

3.4 Devices for heating and storing water shall
be so designed and installed as to prevent
dangers from explosion through overheating.

3.5 Every building having plumbing fixtures
installed and intended for human habitation,
occupancy or use on premises abutting on a
street, alley or easement in which there is a
public sewer, shall have connection with the
sewer.

NOTE — An easement is a right which the owner or
occupier of certain land Possesses, as such, for the
beneficial enjoyment of that land, to do and conti-
pue to do something, or to prevent and continue to
prevent something being done, in or upon or in
respect of, certain other land not his own ( defini-
tion taken from Indian Easements Act, 1882 ),

3.6 Each family dwelling unit on premises
abutting on a sewer or with a private sewage-
disposal system shall have, at least, one water
closet and one kitchen sink. It is desirable
that a bath room with a tap or shower should
be installed to meet the basic requirements of
sanitation and personal hygiene.

3.7 All other structures for human occupancy
or use on premises abutting on a sewer or with
a private sewage-disposal system shall have
adequate sanitary facilities, but in no case less
than one water-closet and one other fixture for
cleaning purposes.

4 WATER SUPPLY REQUIREMENTS
4.1 Water Supply for Residences

A minimum of 70 to 100 litres per head per day
may be considered adequate for domestic
needs of urban communities, apart from non
domestic needs as flushing requirements. As
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a general rule the following rates per capita
per day may be considered minimum for
domestic and non domestic needs:

1) For communities with
population up to 20 000
and without flushing
system

a) water supply through 40 lphd ( Min)
standpost

b) water supply through
house service connec-
tion

70 to 100 Iphd

2) For communities with
population 20000 to
100,000 together with
full flushing system

100 to 150 iphd

3) For communities with
population above 100 000
together  with full
flushing system :

150 to 200 Iphd

NOTE — The value of water supply given as 150 to
200 litres per head per day may be reduced to 135
litres per head per day for houses for Lower Income
Groups ( LIG ) and Economically Weaker Section
of Society (EWS), depending upon prevailing
conditions.

4.1.1 Out of the 150 to 200 litres per head per
day, 45 litres per head per day may be taken
for flushing requirements and the remaining
quantity for other domestic purposes.

4.2 Water Supply for Buildings Other Than
Residences

Minimum requirements for water supply for
buildings other than residences shall be in
daccordance with Table 1.

5 DRAINAGE AND SANITATION
REQUIREMENTS

5.1 _ General

There shall be at least one water tap and
arrangements for drainage in the vicinity of
each water-closet or group of water-closets in
all buildings.

5.2 Residences

5.2.1 Dwellings with individual conveniences
shall have at least the following fitments:

a) One bath room provided with a tap,

b) One water-closet, and

¢) One nahani or sink either in the floor or
raised from the floor with a tap.

Table 1 Water Requirements for Buildings
Other than Residences

Sl Type of Building Consumption
Ne. Per Day, litres
e (2) G
i) Factories where bath rooms are 45 per head
required to be provided
ii) Factories where no bath rooms are 30 per head

required to be provided

iii) Hospital { including laundry ) :
a) Number of beds not

exceeding 100 340 per head

450 per head
135 per head

b) Number of beds exceeding 100
iv) Nurses’ homes and medical

quarters
v) Hostels 135 per head
vi) Hotel 180 per head
vii) Offices 45 per head
viii) Restaurants 70 per seat
ix) Cinemas, concert halls and theatres 15 per seat

x) Schools:
a) Day schools 45 per head
b) Boarding schools 135 per head

NOTE-— For fire demand in buildings refer

1S 9668 : 1981.

Where only one water-closet is provided in a
dwelling, the bath and water-closet shall be
separately accommodated.

NOTE — Water-closets, unless otherwise indicated,
shall be of Indian style ( squatting type ).

5.2.2 Dwellings without individual
ences shall have the following fitments:

conveni-

a) One water tap with draining arrangement
in each tenement,

b) One water-closet and one bath for every
two tenements, and

¢) Water taps in common bath rooms.

5.3 Buildings Other Than Residences

The requirements for fitments for drainage and
sanitation in case of buildings other than
residences shall be in accordancs with Tables 2
to 12.

6 WATER SUPPLY, DRAINAGE AND
SANITATION REQUIREMENTS FOR
RAILWAY PLATFORMS, BUS STATIONS,
BUS TERMINALS AND AIRPORTS

6.1 General

The water supply, drainage and sanitation
requirement specified in 6.2 to 6.4 for railway
stations, bus stations, bus terminals, sea ports



airports include provisions, for waiting rooms and waiting halls.

requirements for retiring rooms.
6.2 Water Supply

Requirements for water supply according to the following:

IS 1172 : 1993

They do not however, include

Nature of Where Bathing Facilities Where Bathing Facilities
Station are Provided are not Provided
litres/capita litres/capita
a) Railways, bus stations and sea ports
i) Intermediate stations ( excluding mail 45 25
and express stops )
ii) Junction stations and intermediate 70 45
stations where mail or express stoppage
is provided
iii) Terminal stations 45 45
b) Airports
International and domestic airports 70 70

NOTES

1 The number of persons shall be determined by average number of passengers handled by the station daily;

due consideration may be given to the staff and vendors likely to use facilities.

2 Consideration should be given for seasonal average peak requirements

6.3 Drainage

Adequate arrangements shall be made for satisfactory drainage of all sewage and waste water.

The drainage shall be so designed as to cause no stagnation at the maximum discharge rate for
which the different units are designed.

6.4 Sanitation

6.4.1 The minimum sanitary -convenience to be provided at any railway station, bus station or
bus terminal and sea ports shall be as given below:

Narure of Station

Junction stations
and intermediate
stations and bus
station

Terminal staticns
and bus terminals

WC for Males

3 for first 1-000
persons and 1 for
every additional
1000 persons or
part thereof

4 for first 1000
persons and 1 for
every subsequent
1 000 persons or
part thereof

WC for Females

4 for first 1000
persons and 1 for
every additional
1 000 persons

5 for first 1000
persons and 1 for
every subsequent
2000 persons or
part thereof

Urinals for Males Only

4 for every 1000
persons and 1 for
every additional 1000
persons

6 for first 1000
persons and 1 for
every subsequent
1 000 persons or part
thereof

6.4.2 The sanitary conveniences to be provided at airports shall be as given below:

Type of Airport

Domestic airports ( minimum )

for 200 persons
for 400 persons
for 600 persons
for 800 persons
for 1 000 persons

International airports

for 200 persons
for 600 persons
for 1000 persons

WC for Males
2*

S
9
12
16
18

6
12
18

4%
8
15
20
26
29

10
20
29

WC for Females

Urinals for Males Only

2

6
12
16
20
22

8
16
22

NOTE — Separate provision shall be made for staff and workers, at these traffic terminals stations.

* At least one Indian style water-closet shall be provided in each toilet.

in any area.

Assume 60 male to 40 female
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6.4.2.1 The following provisions shall be made:

a) For wash basins at the following rates:

b) Shower stalls with wash basin in the
enclosure per stall should be provided at the
following locations:

Domestic Minimum of 2 each for male . . .
! . i) 4 stalls each in the ladies and gents
airports and female with the scale of : p p
provisions as for international toilets in the transit or departure lounge.
airports  for  increase in ii) 4 stalls in the ladies and gents toilets
population in the main concourse
International 10 for 200 persons 6.4.3 Adequate scavenging arrangements shall
airports 15 for 400 persons be provided so that each terminal is kept clean
20 for 600 persons of all refuse. Refuse containers shall be placed
25 for 1 000 persons at convenient points.
Table 2 Office Buildings
( Clause 5.3)
Sl Fitments For Male Personnel For Female Personnel
Neo.
M @ ©)] 4
i) Water-closets* 1 for every 25 persons or part 1 for every 15 persons or part

thereof

iiy Ablution taps

1 in each water-closet :
1 water tap with draining arrangements shall be provided for every

thereof

1 in each water-closet

50 persons or part thereof in the vicinity of water-closet and urinals

iiiy Urinals

Nil up to 6 persons

1 for 7 to 20 persons

2 for 21 to 45 persons

3 for 46 to 70 persons —
4 for 71 to 100 persons

From 101 to 200 persons
add at the rate of 3 per cent

For over 200 persons, add at
the rate of 2:5 percent.

iv) Wash basins
v} Drinking water fountains
vi) Cleaner’s sink

1 for every 25 persons or part thereof
1 for every 100 persons with a minimum of one on each floor
1 per floor. Min, preferably in or adjacant to sanitary rooms

*This may include adequate number of European style of water-closets, if desired.
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Table 3 Factories
( Clause 5.3)

S1
No.

@)
)

ii)

iii)

iv)
V)

vi)

Fitments

@

Water-closet*

Ablution taps

Urinals

Washing taps with
draining arrangements

Drinking water fountains

Baths { preferably showers )

NOTES

For Male Personnel For Female Personnel
3 G
1 for 1 to 15 persons 1 for 1 to 12 persons
2 for 16 to 35 pesrons 2 for 13 to 25 persons
3 for 36 to 65 persons 3 for 26 to 40 persons
4 for 66 to 100 persons 4 for 41 to 57 persons

5 for 58 to 77 persons
6 for 78 to 100 persons

[y

From 101 to 200 persons add From 101 to 200 persons add at
at the rate of 3 percent the rate of 5 percent

For over 200 persons, add at For over 200 persons add at the
the rate of 2-5 percent : *  rate of'4 percent

1 in each water-closet 1 in each water-closet

1 water tap with draining arrangements shall be provided for every
50 persons or partthereof in the vicinity of water-closets and urinals
Nil up to 6 persons

1 for 7 to 20 persons

2 for 21 to 45 persons —

3 for 46 10 70 persons

4 for 71 to 100 persons

From 101 to 200 persons add at the

rate of 3 percent

For over 200 persons, add at the
rate of 2-5 percent

1 for every 25 persons or part thercof

1 for every 100 persons or part thereof with a minimum of one on gach
flocr

As required for particular trades or occupations

1 For many trades of dirty or dangerous character, more extensive provisions are required by law.

2 Creches, where provided, shall be fitted ‘with water-closets ( one for 10 persons or part thercof ) and
wash basins ( one for 15 persons or part thereof ) and drinking water tap with draining arrangements
( one for every 50 persons or part thereof ).

*Some of the water-closets may be of Earopean style, if desired.

P |
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Table 4 Cinemas*, Concert Halls and Theaters

{ Clause 5.3)

Si Fitments For Mals Public For Female Public For Male Staff For Female Staff

No.

98} (2 (H (A 78y 6

Ay () A ey \“) wy

i) Water-closets 1 per 100 persons up 3 per 100 persons up 1foritois 1forl to 12

to 400 persons; and to 200 persons; and persons persons
for over 400 persons,  for over 200 persous 2 for 16 to 35 2for13to 25
add ot the rate of 1 add at the rate of 2 persons persons
per 256 perscons or per 100 persons or
part thercof part thcreof

ii) Ablution taps  1in each water- 1 in each water-closet 1 in each water- 1 in ecach
closst closet water-closet

iv)

{ water tape with draining arrangements shall be provided for every 50 persons or
part thereof in the vicinity of water-closets and urinals

iiiy Urinals i for 25 persons or —_ Nilup to 6 —
nar: thereof persons
1 for 7to 20
persons
2 for 21 to 45
persons
Wash basins 1 for every 200 1 for every 200 1 for 1to 15 {fori w 12
persons or part persons or part persons persons
thereof thereof 2 for 16 to 35 2 for 13 to 25
pereons persons
v) Drinking water e __1 per 100 persons or part thereof ->
£y in

NOTES

1 Some of the water-closets may be of European style, if desired.

2 It may be assumed that two-thirds of the number are males and one-third females.

3 Provisions for water tap may also be made in place of drinking water fountains,
may be 1 per 100 persons or part thereof.

*See also 1S : 4878-1986.

the scale of which
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Table 5 ~Art Galleries, Libraries and Museums

( Clause 5.3)

Sl

No.

1)

if)

iii)

iv)

V)

vi)

Fitments
2

Water-ciosets

Ablution taps

Urinals

Wash basine

Cleaner's
sinks

Drinking water «

fountain

NOTES

1 Some of the water-closets may be of European style, if desired.

For Male Public
(3)

I per 200 persons up
to 400 persoas; and
for over 400 persons,
add at the rate of 1
per 250 persons or
part thereof

1 in each water-
closet

For Female Public
“4)

1 per 100 persons up to
200 persons, and for
over 200 persons. add
at the rate of 1 per 150
persons or part thercof

{ in each water-closet

For Male Staff For Female Staff
) (6)
1 f;)r 1 to 15 persons 1 forlto 12
persons
2 for 16 to 35 persons 2 for13to 25
persons

1 in each water-closet 1 in ecach
water-closet

1 water tap with draining arrangements shall be provided for every 50 persons or part

thereof in the vicinity of water-closets gmii urinals

1 per 50 persons

1 for .every 200 persons
or part thereof; and
for over 400 persons,
add at the rate of |
per 250 persons o1
part thereof

1 for every 200 persons
or part thereof; and
for over 200 persons,
add at the rate of 1
per 150 persons or
part thereof

1 per floor, Min

Nil up to 6 persons —
1 for 7t0 20 persons
2 for 21 to 45 persons

1 for 1 to 15 persons 1 for1to 12
persons

2 for 16 to 35 persons 2 for 13 to 25
persons

1 per 100 persons or part thereof.

2 It may be assumed that two-thirds of number are males and one-third females.
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Tadle 6 Hospitals, Indoor and Outdoor Patient Wards

( Clause 5.3)

S1
No.

¢8)

ii)

iii)
iv)
V)
vi)

vii)

viii)
ix)

X)

xi)

Xit)

Fitments
)

Water-closets

Ablution taps

Wash basins
Baths
Bed pan washing sinks

Clearner’s sinks

Kitchen sinks and dish
washers ( where kitchen
provided )

Water closets

Ablution taps

Urinals

Wash basins

is

Drinking water fountain

NOTES

Requirements
€)]
Indoor Patient Wards ( For Males and Females )
1 for every 8 beds or part thereof
1in each water-closet plus one water tap with draining arrangements
1rk1‘the \t{IClnlty of water-closets and urinals for every 50 beds or part
thereo

2 up to 30 beds; add 1 for every additional 30 beds or part thereof
1 bath shower for every 8 beds or part thereof
1 for each ward

1 for each ward

1 for each ward

Outdor Patient Wards and Visitors

For Males For Females
1 for every 100 persons or part 2 for every 100 persons or part
thereof thereof
1 in each water-closet 1 in each water-closet

1 water tap with draining arrangements shall be provided for every
50 persons or part thereof in the vicinity of water-closets and urinals

1 for every 50 persons or part _

thereof
1 for every 100 persons or part 1 for every 100 persons or part
thereof thereof

1 per 500 persons or part thereof.

1 Some of the water-closets may be of European style, if desired.
2 Additional and special fitments for specific needs of hospitals may be provided.
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Table 7 Hospitals ( Administrative Buildings, Medical Staff Quarters and Nurses’ Homes )

{ Clause 5.3 )

Si

No.

)

iii)

iv)

V)

~

-

vii)

Fitments For Administrative Buildings For Medical Staff Quaters For Nurses’ Homes
— A \ ( Hostel Type ) ( Hostel Type )
For Male For Female E A - —
Personnel Personnel For Male For Female
Staff Staff
) 3 @ (5) ©) !
Water- | for every 25 persons 1 for every 15 1 per 4 persons 1 per 4 persons 1 for 4 persons
closets or part thereof persons or or part thereof
part thereof
Ablution 1 in each water-closet 1 in each 1in each water- 1 in each water- 1 in each water-
taps water-closet closet closet closet
1 water tap with draining arrangements shall be provided for every 50 persons or part thereof
in the vinicity of water-closets and urinals
Urinals Nil up to 6 persons —_ —_— —_ —
1 for 7 to 20 persons
2 for 21 to 45 persons
3for 46 to 70 persons
4 for 71 to 100 persons
From 101 1o 200 per-
sons, add at the rate
of 3 percent; and for
over 200 persons, add
at the rate of 2-5
percent
Wash 1 for every 25 persons 1 for every25 1 for every 8 1 for every 8 1 for every 8
basins or part thereof persons or persons or persons or persons or part
pari thereof part thereof part thereof thereof
Baghs — — 1 for 4 persons 1for4persons 1 for 4 to 6
{ with or part thereof  or part thercof persons or part
shower ) thereof
Drinkino — 1 osmas 1O oo oo o PRV TP I T S SRy I RN T SR
“;,“t‘;‘;“-'s -~ me—wesme———1 PUIL 1UV pCIDOULS UL paJl UICICOL ItNn a INImuI Ol 1 OIl €CAUIL J10 O T e cnm s ey
a
fountains
Cleaner’s 1 per floor, Min
sink

*Some of the water-closets may be of European style, if desired.
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Table 8 Hotels
( Clause 5.3)

Si Fitments
No.
[¢)) ¥3)

iy Water-closets

ii) Ablution taps

iiiy Urinals

iv) Wash basine

V) Baths

vi) Slop sinks

vii) Kitchen sinks
and dish
washers

NOTES

For Residential
Public and Staff

&)

1 per 8 persons

omitting  occu-
pants of the
room with

attached water-
closets; minimum
of 2 if both sexes
are lodged

1 in each water-
closet

1 water tap with draining arrangements shall be provided for every 50

For Public Rooms

For Non-Residential Staff

For Males For Femalet For Males For Fema—lgs
“) (5) (6) M

1 per 100 persons 2 per 100 per- 1forl1to15 per- 1 for 1 to 12
up to 400 persons; sonsupto 200 sons persons

and for over 400, persons; and 2 for 16 to 35 2 for 13 to 25
add at the rate for over 200 persons persons

of 1 per 250 per- add at the 3for36to 65 3 for 26 10 40
sons or par. rateof 1 per persons persons

thereof 100 persons 4 for 66 to 100 4 for 41 to 57
or part there- persons persons

of 5for 58to0 77
persons

1 in each water-
closet

1 in each

water-closet

thereof in the vicinity of waterclosets and urinals

1 per 10 persons
omitting the wash
basirs installed
in the room suite

1 per 10 persons
omitting  oecu-
pants of  the
room with bath
en suite

1 per 30 bedrooms
minimum 1 per
floor

1 per 50 persons
or part thereof

1 per water-closet
and urinal! pro-
vided

s

1 in each kitchen

1 per water-
closet pro-
vided

1in each water-

closet

Nil up to 6
persons

1 for7 to 20
persons

2 for 21 to 45
persons
3for46 to 70
persons

4 for 71 to 100
persons

1for 1 to 15
persons

2 for 16 to 35
persons

3 for 36 to 65
persons

4 for 66 to 100
persons

6 for 78 to 100
persons

1 in each water-
closet
persons or part

12
25
40

t for 1 to
persons

2 for 13 10
persons

3 for 26 to
persons

4 for 41 to
persons

S for 58 to
persons

6 for 78 to 100
persons

57
77

1 Some of the water-closets may be of European style, if desired.
2 It may be assumed that two-thirds of the number are males and one-third females.
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Table 9 Restaurants

( Clause 5.3 )

IS 1172 : 1993

S1 Fitments
No.

h 2)

i) Water—closet

ii} Ablution taps

iii)y Urinals

iv) Wash basins

v) Kitchen sinks

For Male Public

3)

1 for 50 seats up to 200
seats; and for over 200
seats, add at the rate
of 1 per 100 seats or
part thereof

1 in each water-closet

For Female Public

“

i for 50 seais up to 200
seats; and for over 200
seats, add at the rate
of 1 per 100 seats or
part thereof

1in each water-closet

For Male Staff  For Female Staff

(5) (6)
1for1 to 15 1 forl to 12
persons persons
2for 16to 35 2 for 13to 25
. persons persons
3for36to 65 3 for 26 to 40
persons persons
4 for 66 to 100 4 for 41 to 57
persons persons
5 for 58 to 77
persons
6 For 78 to 100
persons

1 in each 1 in each

water-closet water-closet

1 water tap with draining arrangements shall be provided for every 50 persons or part
thereof in the vicinity of water-closets and urinals

1 per 50 seats

and dish washers

vi) Slop or service

sinks

NOTES

*—

L Some of the water-closets may be of Buropean style, if desired.
2 It may be assumed that two-thirds of the number are males and one-third females.

1 in each kitchen

— Nil up to 6 —

persons
1for7 to 20
persons

"27for 21 to 45
persons
3 for 46 to 70
persons
4 for 71 to 100
persons

— 1 for every water-closet provided >

1 in the restaurant

11
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Table 10 Schools and Educational Institutions
( Clause 5.3 )

Si Fitments* Nursery Schools Educational Institutions Educational Institutions
No. ( Non-Residential ) ( Residential )
- A — A \
For Boys For Girls For Boys For Girls
(1 2; 3) 4 (5) (6) (7
iy Water-closetst 1 per15 pupils or 1 per 40 pupils I per 25 pupils 1 for every 8 1 for every 6
part thereof or part thereof or part thereof pupils or pupils or
. part thereof part thereof
if) Ablution taps 1 in each water 1 in each 1 in each 1 in each 1 in each
closet water-closet water-closet water-closet water-cioset

iiiy Urinals

iv) Wash basins

v) Baths

vi) Drinking water
fountains or
Laps

viiy Cleaners’s sinks

1 water tap with draining arrangements shall be provided for every 50 pupils or part
thereof in the vicinity of water-closets and urinals

1 per 15 pupils or

part thereof

1 bath-sink per
40 pupils or part
thereof .

1 per 20 pupils
or part thereof

1 per 60, Min 2

1 for every 50 1{or every 50
pupils or parn pupils or part
thereof thereof

1 per 40. Min2

1 for every 50
pupils or part
thereof

1 per floor, Min ———--

1for every
25 pupils or
part thereof

1 for every 8
pupils or part
thereof

1 for every 8
pupils or part
thereof

1 for every
50 pupils or
part thereof

1for every 6
pupils or part
thereof

1 for every 6
pupils or part
thereof

1 for every
50 pupils or
part thercof

*For teaching staff, the schedules of fitmenis to be provided shall be the same as in the case of office
buildings ( see Table 2).

+Some of the wates-closets may be of European style, if desired.

12
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Table 11 Hostels

( Clause 5.3)

S Fitments
No.

H (2)
i} Water-closet*

iiiy Urinals

v) Baths

vi) Cleaner’s sinks

For Residents and Residential Staff

For Non- Residential Staff

1 in each
water-closet
1 water tap with draining

and urinals

i in e
water-close
arrangeme

-
<R
=

1 for 25 —_
persons or part

thereof

1 for 8 1 for 6 persons
persons or part or part there-
thereof of

S TR

1for 6 persons
Ul pau UICICUI

Nil up to 6 persons
1 for 7to 20 persons
Z for Z2i to 45 persons
3 for 46 to 70 persons

A for 71 to 1) nargang
a 10T 71 10 1vv POISONS

Lfor 1to 15 persons
2 for 16 to 35 persons
3 for 36 to 65 persons
4 for 66 to 100 persons

*Some of the water-closets may be of Europcan style, if desired.

o - AL
For Males For Females For Males For Females
&) 4 (5) 6
1 for ev;ry 8 1 for every 6 1forlto 15 persons 1 for 1to12
persons persons or 2 for 16 to 35 persons persons
part thc.eof part thercof 3 for 36 to 65 persons 2for 13to 25
4 for 66 to 100 persons persons
3 for 26 to 40
persons
4 for 4ito 57
persons
S for 58 t0 77
persons
6 for 78 to 100
persons

er- S
ry 50 persons or part

1forl to 12

persons
2for13to 25
persons
3 for 26 to 40
persons
4 for 41 to 57
persons
Sfor58to 77
persons
6 for 78 to 100
persons

Rooms Wherein Outsiders are Received

—h

For Males
(7

1 per 100 persons up

to AQ0 nersong: an
tec 4UU persoens; ang

for over 400 persons,
add, at therate of 1
for 250 persors or
part thereof

1 in
closet

1 per 50 persons or
part thereof

1 per each water-
closet and urinal
provided

" For Females
@®
2 per 100 persons up

1o 200 nergong,. an
W UV persons, and

for over 200 persons.
add at the rate of 1
for 100 persons or
part thereof

i in
closet

thereof in the vnmrntv of water.closets
water-closets

< TLIT ST

£661
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Table 12 Fruit and Vegetable Markets
( Clause 5.3)

S | Fitments Requirements
No.
M) @ ©)
i) Urinals Not less than 2 for every 50 persons
ify Water-closets* 2, Min, and an additional one for every 50 persons
iiiy Ablution taps 2, Min, and an additional tap for every 50 persons
ivy Bathing places Suitable numbers with talking platforms
NOTES
1 Separate and adequate provision of water-closets shall be made for females.
2 Adequate washing places for fruit and vegetables shall be provided

*Some of the water-closets may be of European style, if desired.

14



Standard Mark

The use of the Standard Mark is governed by the provisions of the Bureau of Indian
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark
on products covered by an Indian Standard conveys the assurance that they have been
produced to comply with the requirements of that standard under a well defined system
of inspection, testing and quality control which is devised and supervised by BIS and
operated by the producer. Standard marked products are also continuously checked by
BIS for conformity to that standard as a further safeguard. Details of conditions under
which a licence for the use of the Standard Mark may be granted to manufacturers or
producers may be obtained from the Bureau of Indian Standards.




Bureaun of Indian Standards

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to
promote harmonious development of the activities of standardization, marking and quality
certification of goods and attending to connected matters in the country.

Copyright
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or grade designations. Enquiries relating to copyright be addressed to the Director
( Publications ), BIS.

Revision of Indian Standards
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are also reviewed periodically; a standard along with amendments is reaffirmed when such review
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64.0 WATER QUALITY STANDARDS FOR COASTAL WATERS
MARINE OUTFALLS

In a coastal segment marine water is subjected to several types of uses.
Depending of the types of uses and activities, water quality criteria have been
specified to determine its suitability for a particular purpose. Among the various
types of uses there is one use that demands highest level of water quality/purity
and that is termed a "designed best use" in that stretch of the coastal segment.
Based on this, primary water quality criteria have been specified for following five
designated best uses:-

Class Designated best use

SW-| (see Table 1.1) Salt pans, Shell fishing, Mariculture and
Ecologically Sensitive Zone.

SW-ll (see Table 1.2) Bathing, Contact Water Sports and Commercial
fishing.

SW-lli(see Table 1.3) Industrial cooling, Recreation (non-contact)
and Aesthetics.

SW-IV (see Table 1.4) Harbour.

SW-V (see Table 1.5) Navigation and Controlled Waste Disposal.

The standards along with rationale/remarks for various parameters, for different
designated best uses, are given in Table 1.1 to 1.5,

Table 1.1 Primary Water Quality Criteria For Class SW-| Waters
(For Salt pans, Shell fishing, Mariculture and Ecologically Sensitive Zone)

S. Parameter Standards Rationale/Remarks
No.
1. pHrange 6.5-8.5 General broad range,

conducive for propogation of
aquatic lives, is given. Value
largely dependant upon
soil-water interaction.

(Contd.....)
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2. Dissolved Oxygen 5.0 mg/l or 60 percent
saturation value, which-
ever is higher.

3. Colour and Odour No noticeable colour or
offensive odour.

4. Floating Matters Nothing obnoxious or
detrimental for use
purpose.

5. Suspended Solids None from sewage or

industrial waste origin

6. Oiland Grease 0.1 mg/l
(including Petroleum
Products)

7. Heavy Metals:
Mercury (as Hg) 0.01 mg/l
Lead (as Pb) 0.01 mg/l
Cadmium (as Cd) 0.01 mg/l

Not less than 3.5 mg/l at
any time of the year for
protection of aquatic lives.

Specially caused by chemical
compounds like  creosols,
phenols, naptha, pyridine,
benzene, toluene etc. causing
visible colouration of salt crystal
and tainting of fish flesh.

Surfactants should not exceed
an upper limit of 1.0 mg/l and
the concentration not to cause
any visible foam.

Settleable innert matters

not in such concentration that
would impair any usages
specially assigned to this class.

Concentration should not
exceed 0.1 mg/l as because it
has effect on fish egs and
larvae.

Values depend on:

(i) Concentration in salt, fish
and shell fish.

(i) Average per capita
consumption per day.

(iiy Minimum ingestion rate that
induces symptoms of resulting
diseases.

Note : SW-1 is desirable to be safe and relatively free from hazardous chemicals like
pesticides, heavy metals and radionuclide concentrations. Their combined
(synergestic or antagonistic) effects on health and aquatic lives are not yet
clearly known. These chemicals undergo bio-accumulation, magnification and
transfer to human and other animals through food chain. In areas where
fisheries, salt pans are the governing considerations, and presence of such
chemicals apprehended/reported, bioassay test should be performed following
appropriate methods for the purpose of setting case-specific limits.
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Table 1.2 Primary Water Quality Criteria for Class SW-Il Waters

(For Bathing, Contact Water Sports and Commercial Fishing)

S. Parameter Standards Rationale/Remarks

No.

1.  pHrange 6.5-8.5 Range does not cause skin or
eye irritation and is also
conducive for propagation of
aquatic life.

2. Dissolved Oxygen 4.0 mg/l or 50 Not less than 3.5 mg/l at

percent saturation anytime for protection of

value whichever is aquatic lives.

higher.

3. Colour and Odour No noticeable colour Specially caused by chemical

or offensive odour. compounds like creosols
phenaols, naptha, benzene
pyridine, volume etc. causing
visible colouration of water and
tainting of and odour in fish flesh.

4. Floating Matters Nothing obnoxious or ~ None in concentration that

detrimental for use would impair usages

purpose. specially assigned to this class.
5.  Turbidity 30 NTU (Nephelo Tur- Measured at 0.9 depth.

bidity Unit)

6. Fecal Coliform 100/100 ml (MPN) The average value not exceeding
200/100 ml. in 20 percent of
samples in the year and in 3
consecutive samples in monsoon
months.

7. Biochemical Oxygen 3 mg/l Restricted for bathing

Demand (BOD)
(3 days at 27°C)

(aesthetic quality of water).
Also prescribed by 1S:2296-1974.
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Table 1.3 Primary Water Quality Criteria for Class SW-IlIl Waters
[For Industrial cooling, Recreation (non-contact) and Aesthetics]

S. Parameter Standards Rationale/Remarks
No.
1.  pHrange 6.5-8.5 The range is conducive for

2. Dissolved Oxygen

3. Colour and Odour

4. Floating Matters

5. Fecal Coliform

6. Turbidity

*7. Dissolved lron
(as Fe)

3.0 mg/l or 40 percent
saturation value which-
ever is higher.

No noticeable colour or
offensive odour.

No visible/obnoxious
floating debris, oil
slick, scum.

500/100 ml (MPN)

30 NTU

0.5 mg/l or less

*8. Dissolved Manganese 0.5 mg/t or less

(as Mn)

propagation of aquatic species
and restoring natural system.

To protect aquatic lives.

None in such concentration

that would impair usages
specifically assigned to this
class.

As in (3) above.

Not exceeding 1000/100 ml in 20
percent of samples in the year
and in 3 consecutive samples in
monsoon months.

Reasonably clear water for
Recreation, Aesthetic
appreciation and Industrial
cooling purposes.

It is desirable to have the
collective concentration of
dissolved Fe and Mn less or
equal to 0.5 mg/l to avoid scaling
effect.

* Standard included exclusively for Industrial Cooling purpose. Other parameters

same.
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Table 1.4 Primary Water Quality Criteria for Class SW-IV Waters
(For Harbour Waters)

S. Parameter Standards Rationale/Remarks

No.

1.  pHrange 6.5-9.0 To minimize corrosive and
scaling effect.

2. Dissolved Oxygen 3.0 mg/l or 40 Considering bio-degradation

percent saturation of oil and inhibition to
value whichever is oxygen production through
higher photosynthesis.
3. Colour and Odour No visible-colour None from reactive
or offensive odour. chemicals which may corrode
paints/metallic surfaces.

4. Floating materials 10 mg/l Floating matter should be

Oil, grease and scum free from excessive living

(including Petroleum organisms, which may clog

products) or coat operative parts of marine
vessels/equipment.

5. Fecal Coliform 500/100 ml (PAN) Not exceeding 1000/100 ml in 20
percent of samples in the year
and in 3 consecutive samples in
monsoon months.

6. Biochemical Oxygen 5 mg/l To maintain water relatively free

Demand (3 days at 27°C) from pollution caused by sewage
and other decomposable wastes.
Table 1.5 Primary Water Quality Criteria for Class SW-V Waters
(For Navigation and Controlled Waste Disposal)

S. Parameter Standards Rationale/Remarks

No.

1.  pHrange 6.0-9.0 As specified by New England
Interstate Water Pollution Control
Commission.

2. Dissolved Oxygen 3.0 mg/! or 40 percent To protect aquatic lives.

saturation value which
ever is higher
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Colour and Odour None is such concentration As in (1) above
that would impair any usages
specifically assigned to
this class.

Sludge deposits,  None except for such small As in(1) above

Solid refuse solids, amount that may
floating oil, result from discharge of
grease & scum. appropriately treated

sewage and/or
individual waste effluents.

Fecal Coliform 500/100 ml (MPN) Non exceeding 1000/100 ml in 20
percent of samples in the year
and in 3 consecutive samples in
monsoon months.

Source : EPA, 1986
[GSR 7, dated Dec. 22, 1998]
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