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BEFORE THE HON'BLE NATIONAL GREEN TRIBUNAL
WESTERN ZONE BENCH, PUNE

ORIGINAL APPLICATION NO. 185 OF 2023

(Earlier PIL No. 14 of 2014)

IN THE MATTER OF:

Vanashakti & Anr.

Versus

Union of India & Ors.

. . . ..Applicants

,Respondents

ADDITIONAL AFFIDAVIT ON BEHALF OF THE APPLICANTS
1> Stalin Dayanand> aged 59 years, Indian inhabitant, authorized

representative of Petitioner No. 1 having his office at Nandakumar Pawar

House, C)pp. Shri Jagannath Darshan Building, M.D. Kini Marg, Bhandup

Village (East), Mumbai - 400 042 and the Petitioner No. 2 herein do hereby

solemnly affirm as under:

1. 1 say that I am filing the present additional affidavit in light of the liberty

granted by this Hon’ble Tribunal vicle order dated 28.11.2023.

2. At the outset, I say that the present PIL Land now an OH) was

necessitated in light of the rampant encroachment on the floodp]ains of

rivers and tributaries, riverbeds and riparian fringes by way of
acqulsltlon, construction of walls and fences, encroachment7 industrial

and residential complexes in such fragile natural areas, ultimately
resulting in deterioration of water holding capacity of rivers and

tributaries and denial of public access to such natural commons for

public and animals. I say that that the Respondents have not only failed
I{
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in promulgating a proper River Regulation Zone policy till date but

have further cancelled and scrapped existing safeguards for rivers and

its floodplains from industrial establishment. That due to their inaction,

Respondents have allowed private encroachment and obstruction in

ecologically fragile floodplains of rivers and tributaries that have

continued to cause large.scale flooding and have failed in upholding
their constitutional duties of environmental protection. Therefore, the

apathy and negligence of Respondent authorities in upholding their
duties under the Public Trust Doctrine and continuing non-compliance
of the orders of this Hon’ble Tribunal is the cause of action for the

present OA.

3. The instant OA has prayed for maintaining the natural form and flow of

the river by protecting flood plains and river systems in Maharashtra

and prayed for directions to the State Authorities to:

(i) formulate a river policy and prevent residential/commercial

complexes, coming up 100m on either side of the river banks and

50m from all tributaries and water courses that empty into the rivers;

(ii) maintain such floodplains and river banks areas free from any
obstruction by removal of such encroachment/obstruction;

(iii) ensure unrestricted access to the river for public and domestic and

wild animals and enforce the Doctrine of Public Trust;

(iv) take remedial steps to restore the water bodies to the natural

posItron

(v) constitute a River Authority for monitoring protection of the river
ecosystem and for clearing proposals for construction in these areas.

•
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1. Previous orders of the Hon’ble Bombay High Court in the present

PIL/OA on requirement of protection offloodplains

4. 1 say that during the pendency of the present proceedings, the Hon’ble
Bombay High Court has passed various orders directing protection of

floodplains and river systems and have noted continuing non-

compliance of the Respondents on several occasions.

(1) Order dated 15.12.2014 - The Hon’ble High Court was of the

opinion that having a river monitoring
authority and/or such related aspects is necessary to consider in

view of the issue regarding large-scale residential construction

activities around the river bed and flood line raised in the petition

and in furtherance of this, this Hon’ble Court appointed
the learned Advocate General to assist in the matter. Annexed

and marked hereto as ANNEXURE R-1 is a copy of the order
dated 15.12.2014

(ii) Order dated 28.06,2016 – That shockingly> during the pendency

of the PIL, Respondent State withdrew its policy regulating
location of industries near the river banks and flood plains in the

State \?ide GR dated 03.02-2015, which cancelled the River
Regulation Zone Policy promulgated vide GR dated 15.07.2000

and amended \lide GR dated 13.07.2009 and GR 13.06.2011. On

28.06.2016, 1 say that the withdrawal and cancellation of the

River Regulation Policy was brought to the notice of this Hon'ble

Court pursuant to which this Hon’ble Court issued rule and

granted liberty to incorporate a challenge to the GR dated
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03.02.2015 in the present proceedings and observed the

following
Thus, a policy which was

made with the view to improve the quality of river water and

which had put restrictions on the location of industries of river
basin area has been completely scrapped as far as industries are
concerned .

Annexed and marked hereto as ANNEXURE R-2 is a copy of
the order dated 28.06.2016

(111) Order dated 04.08.2016 – On the next date, the Hon’ble High
Court directed the State Government to make a statement before

the Court as to whether the State intends to come out with new

Water Regulation Policy or River Regulation Policy, in light of
the earlier policy having been scrapped by the Government \/ide

GR dated 03.02.2015. 1 say that the State Government has failed

to clarify whether a new Water Regulation Policy or River
Regulation Policy would be formulated. Annexed and marked

hereto as ANNEXURE R-3 is a copy of the said order dated

04.08.2016 passed by the Hon’ble High Court in the present

proceedings.

Order dated 24.04,2018 – I say that on this day, as regards

scrapping of the river regulation policy without any rationale, the
Hon’ble HC had observed: “It h not the case made out hy the

State Government that the need which existed in the year 2009

and 2011 to have a policy for improving the quality of river water
does not subsist and that the water quality of the rivers has
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substantially improved.'’ Subsequently, the High Court observed

at Para 8 of the order that prinra facie,
the State Government is under an obligation to ensure that there

are no constructions made in the riverbeds or on the river fronts

so as to obstruct the right of citizens of approaching rivers and to

take benefit of the rivers and held that pollution of rivers violate
Article 21 of the Constitution of India. Annexed and marked

hereto as ANNEXURE R-4 is a copy of the said order dated

24.04.2018 passed by this Hon’ble Court in the present

proceedings

(V) Orders dated 24.08.2018, 15.01.2019 & 31,01.2019 – On

24.04.2018, the Hon’ble High Court again sought status from the

Central Government on framing of river regulation policy and

from the State Government on the status of compliance of the

NGT order dated 27th March, 2015 concerning a time-bound

demarcation of flood lines across the State. On 15.01.2019, more

time was sought by both Central Government and State

Government to take instructions on the aforesaid position, On

31.01.2019, the Central Government informed the Court that
draft River Regulation Zone (“RRZ”) notification has been

circulated to all State Governments of the country and after

examining their comments, the draft RRZ policy will be
finalised. The State Government submitted that in the

meanwhile, the State would contemplate formulating some

policy to protect the flood plains and river beds from
indiscriminate construction and encroachment. Annexed and

~g#fBI&sid'S;;
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marked hereto as ANNEXURE R-5 are orders dated 24.08.2018,
15.01.2019 & 31.01.2019.

II. AffIdavits of Respondent authorities in support of protection of
floodplains and riverine areas and indicating delay in formulating
RRZ Policy and demarcation offloodlines

5. 1 say that various affidavits have been filed by the Respondents in the

present proceedings that support the cause in the petition and also

indicate continuing delay in framing of the RRZ policy and demarcation

of flood lines in rivers/tributaries. All such aspects have been

summarised below in the following manner

(i) Affidavit dated 19.08.2014 of Director, Environment Department,
Government of Maharashtra (Respondent No. 4) – Environment

Department admits and recognises at Para 1 1 that river conservation

and protection of river, catchments, floodplains, riparian zones and

stream flow against all kinds of human activities is paramount and

efforts must be made to restore the river ecology and to maintain

ecological services. It further admits that riparian fringes and river
beds continue to remain affected from encroachments, unscientific
liquid and solid waste disposal from urban and rural settlements. At

Para 13, the affidavit points out that Water Resources Department

and Irrigation Department are required to prepare flood line maps

along the river Ldivided into Blue Line, Restrictive Zone and Red

Line) for protection of people and properties from floods as per
Government Circular dated 21.09.1989. It further stated that a

comprehensive RRZ policy is being framed by the Union of India

@EDK
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but no clear demarcation of timeline was provided. I say that after

having more than 10 years passed since the filing of this affidavit,

RRZ policy has not been framed by the Union and to Petitioner’s

shock and surprise, the State has further withdrawn/cancelled the

last remaining river regulation policy that was applicable to
industries.

(ii) Affidavit dated 09.07.2018 of Principal Secretary, Environment
Department, Government of Maharashtra (Respondent No. 2) – By

way of this affidavit, Environment Department admits that in the

year 2015, 49 polluted river stretches were recognised in the State. 1

say that this has increased to 56 stretches in November, 2022, as per

CPCB’s report titled ' Polluted river stretches for restoration of

wafer quality, November 2022'’ . Annexed and marked hereto as

ANNEXURE R-6 is a copy of the extracts of the report of
November, 2022 titled Polluted river stretches for restoration of

water quality, November 2022” ,
4

(111) Affidavit dated 1 1.07.2018 of Maharashtra Pollution Control Board

(Respondent No. 7) – I say that MPCB’s affidavit is a replica of the

Environment Department’s affidavit dated 09.07.2018 with a few

minor additions that do not respond to this Court’s queries as to what
steps are being taken for implementing the river regulation scheme

for the State.

(iv) Affidavit dated 07.10.2014 and 10.10.2018 of Ministn/ of
Environment, Forest and Climate Change (Respondent No, 4) – 1

say that MoEFCC has submitted in its first affidavit dated
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07.10.2014 that an Expert Group was constituted to prepare a
concept paper on RRZ policy and accordingly a Committee was

appointed to suggest a suitable regulatory framework for
management of flood plains of rivers. Consequently, two meetings

were held by the Committee on 29.04.2014 & 13.08.2014 where

draft guidelines and draft notifications were discussed pursuant to
which final action would be taken. In its second affidavit filed 4

years later (dated 10.10.2018), MoEFCC again stated that various

meetings have been held for soliciting comments on the draft RRZ

notification and many states including Maharashtra have submitted

its views on the Draft RRZ Notification. However, the RRZ policy
has not been notified till date and in fact, the MoEF has now claimed

in its latest affidavit dated 11.04.2023 that the jurisdiction
concerning rivers now vest with the Ministry ofJal Shakti. Annexed

and marked hereto as ANNEXURE R-7 is a copy of the affidavit

dated 11.04.2023 of MoEFCC filed in the present proceedings.

III. Continuing delay by MoEF&CC in promulgating the River

Regulation Zone (RRZ) Policy

6 I say that 19 years ago in December 2002, MoEFCC had prepared a

background document for the proposed notification on River
Regulation Zone (RRZ) which provided a complete code on how

construction on flood plains ought to be banned and further divided
river stretches into 4 categories – RRZ-I, RRZ-II, RRZ-III and RRZ-IV
for the purposes of improving water quality and biodiversity in and

around the flood plains of river/tributaries, This policy is annexed at

Exhibit – J (at Pg, /0/) to the Petition. Applicants state that for 22 years

now, MoEFCC has failed to draft the RRZ policy.
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7 Pursuant to filing of the present petition in 2014, 1 say that MoEFCC

filed its first affidavit dated 07.10.2014 which stated that an Expert
Group was constituted in 2014 to prepare a concept paper on RRZ

policy and accordingly a Committee was appointed to suggest a suitable

regulatory framework for management of flood plains of rivers.
Consequently, two meetings were held by the Committee on 29.04.2014

& 13.08.2014 where draft guidelines and draft notifications were

discussed pursuant to which final action would be taken, I say that no

timeline was provided by MoEFCC concerning when the entire process

was expected to be completed

I say that in its second Affidavit dated 10.10.2018, MoEF stated that

another meeting Expert Committee was held on 17.12.2015 and it was

only then the decision was made to circulate the RRZ Draft Notification

to the concerned State Governments, which was circulated on

08.01.2016. Once again, no proper timeline has been provided in the

second affidavit and after 3 years having passed since the filing of this

affidavit, finalisation of RRZ Notification appears to remain uncertain,

I say that the continuing inaction of MoEFCC in framing RRZ policy
demonstrates that officers are aloof of serious consequences to life and

property being faced by citizens in various parts of the country, and

more so in Maharashtra, on account of the recent flooding caused due

to swelling of rivers Krishna and Godavari due to heavy rains'

9, 1 say that the present status of the promulgation of the Draft RRZ
Notification is that after almost 22 years post the preparation of the

concept paper by the Expert Group in 2002 and 10 years since the
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pendency of the present PIL/OA, the RRZ Notification is yet to be

finalised by MoEFCC. In fact, the MoEFCC ought to have expedited

the process of finalisation of RRZ in the wake of
withdrawal/cancellation of Maharashtra’s own state level policy that
regulated location of industries from rivers/tributaries, However, it

appears from the latest affidavit of MoEFCC that it is the Ministry of
Jalshakti who has to notify the RRZ now.

10. 1 say that various judgments have been pronounced by the Hon’ble

Apex Court, various High Courts and this Hon’ble Tribunal on the

importance of protection offloodplains and rivers and the need to keep

such natural areas free from encroachment and unscientific construction

and the same have been placed on record by the Petitioners/Applicant

before this Hon’tHe Court \?ide Compilation of judgments dated

17.07.2018. The Applicant seeks to rely upon the said judgments in the

present application.

IV. Requirement for urgent action in the wake of changing climate and

global warming increasing the flood risk in Indianb#>

. ' _' .- .J -- Climate Change (IPCC), an intergovernmental body of United Nations,

it is concluded by scientists that global warming is certainly going to
cause extreme weather events in India including high intensity rainfalls

and thereby, it will lead to even more severe flooding in the coming

years. Annexed and marked hereto as ANNEXURE R-8 is a copy of

the relevant extracts of the report titled “/Increased flood risk in Indian

sub-continent under the warming climate May 2019”. Therefore, I say
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that it is the need of the hour for authorities to implement its
constitutional obligations of protecting floodplains and to completely

ban any construction or encroachment in floodplains of rivers and its
tributaries. Further, all illegal encroachments and illegal constructions

on floodplains ought to be demolished and such flood plains be restored

so as to enable the revival of natural drainage system of rivers.

12.In fact, the Maharashtra State Water Policy, 2019 also clearly states that

flood plains must be kept free from encroachment and will be actively

preserved. It states the following at Para 9.4.1

9.4.1 Ecosystem:
Rivers, water bodies, aquifers and wet lands will be recognized as ecological
systems and must be protected#om over exploitation, depletion. pollution or
contamination and degradation. Rivers will be protected from any form of
construction on their flood plains and from excessive sand mining,

Further, the policy reiterates at Para 16(9) that for an effective

monitoring of management of water resources, mapping of flood plains

is essential. Annexed and marked hereto as ANNEXURE R-9 is a copy
of the extracts of Maharashtra State Water Policy, 2019

[ Instances of continuing violations after flood line maps having been

prepared

13.1 say that a perusal of the Water Resources Department’s website

reveals that Flood line Maps of various rivers of Maharashtra depicting

respective Blue Lines and Red Lines have been uploaded. Annexed and

marked hereto as ANNEXURE R-10 is a copy of the extracts of
website of water resources department. I say that in spite of preparation

of these maps, construction on flood plains have continued unabated in
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violation of the Circulars dated 02.09.2018, 21.09.1989 and

03.05.2018. Annexed and marked hereto as AIVNEXURE R-11 are

circulars dated 02.09.2018, 21.09.1989 & 03.05,2018. However, the

flood line maps of rivers of Mumbai; Dahisar, Poisar, Oshiwara and

Mithi are not yet prepared.

14.1 say that to substantiate the fact that despite the preparation of the flood

line maps, prohibited activities are continuing to sprout on the flood

plains and inside the Blue Line, the example ofUlhas river which runs

at the outskirts of Mumbai and along various regions of Mumbai
Metropolitan Regions is being placed by way of the instant affidavit. I

say that the Applicant has prepared a document highlighting 19

locations along the Ulhas river where construction work has

commenced or carried out on or after 2018, which is subsequent to the

preparation ofUlhas river flood line maps, A list of 19 locations with

GPS coordinates alongwith the time stamp showing construction on the

flood plains in violation of the aforesaid circulars is annexed and

marked hereto as ANNEXURE R-12

VI. No clarity on the authority responsible for taking action against the

violations of circulars dated 02.09.2018, 21.09.1989 & 03.05.2018

and the need of an RRZ NotifIcation thereof

15.1 say that a perusal of the circular dated 03.05.2018 reveals at Para 11

that the role and responsibly of the Water Resources Department is
limited to demarcation of flood lines. That for any necessary

permissions, statutory approvals of Environment Department/Other

Departments/Local Bodies/other Government Departments, if
necessary, will be obtained separately. I say that this clearly shows that

503 724



there is absolutely no clarity on the exact department which is
responsible to enforce the circular dated 03.05.2018 and to take an

effective action against the violators. I say that this responsibility is

casually stated at Para 9 to be of the Chief Engineer alone, who does

not have the expertise and resources to take action against each and

every violation. I say that it is in this regard that the draft RR7
Notification of the Central Government will be necessary to refer to as

it specifically seeks to define and delineate the duties and

responsibilities of each of the expert authorities such as the State River

Conservation Zone Authority and Central River Conservation Zone

Authority er al.

16.In view of the above, I say that this Hon’ble Tribunal may be pleased
to direct that:

(1) no construction of any kind be allowed forthwith in the Blue Line
(Prohibitive Zone) across all the rivers in Maharashtra and the

circulars dated 02.09.2018, 21.09.2018 & 03.05.2018 be

implemented in toto-,

the River Regulation Zone (RRZ) Notification, that is pending to

be finalised since 22 years, be notified by the MoEFCC/Ministry

ofJalshakti in a time bound manner;

stopping of all impermissible construction activities inside the

Blue Zone (Prohibitive Zone) forthwith;

preparation of Flood Line Maps for 4 rivers of Mumbai; Dahisar,

Poisar, Oshiwara and Mithi be undertaken by the Water

Resources Department (R-4) in a time-bound manner,

(ii)

(111)

(iV)

{}

504725



Solemnly affirmed at Mumbai )

Dated this 07th February, 2024 )

0 7 FEB 2024

Identified by Me

Zaman Ali,

Advocate for Original Applicants

;g. gb'd)>–

Fa/@Notary Register
Serial No

7 FEB 2024

\ORIGINAL SEEN & VERIFIED
roi Im

5341 66 SL l£89
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 IN THE  HIGH COURT OF JUDICATURE AT BOMBAY

ORDINARY ORIGINAL CIVIL JURISDICTION

PUBLIC INTEREST LITIGATION NO. 14 OF 2014

Vanashakti Public Trust & Anr. ….Petitioners.

Vs.

Union of India & Ors. ….Respondents. 

Ms. Gayatri J. Singh and Ms. Kranti L.C. for the Petitioners.
Ms. Sharmila U. Deshmukh for Respondent Nos. 2(i),3 and 7.
Mr. Parag Vyas with Mohamedali M. Chunawala  for Respondent No.1.

CORAM  : ANOOP V. MOHTA AND
N.M. JAMDAR, JJ.

DATE  :  15 DECEMBER 2014.
P.C.:-

Considering the issue raised with regard to the residential 

construction activities around the river bed and the flood line, it is 

desirable that the learned Advocate General to assist in the matter, as 

in our opinion, it is necessary to consider to have a river monitoring 

authority and/or such related aspects. 

2 Though  the  other  Respondents  are  served,  no  one 

appeared for them. 

3 Stand over to 22 December 2014 at 11.00 a.m.

 (N.M. JAMDAR, J.)  (ANOOP V. MOHTA, J.)

1/1

:::   Downloaded on   - 24/12/2014 12:28:46   :::
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24-PIL-14-14-2.doc

IN THE HIGH COURT OF JUDICATURE AT BOMBAY
ORDINARY ORIGINAL CIVIL JURISDICTION

PUBLIC INTEREST LITIGATION NO. 14 OF 2014

WITH

NOTICE OF MOTION (ST.) 639 OF 2015

IN

PUBLIC INTEREST LITIGATION NO. 14 OF 2014

Vanashakti Public Trust & Anr. …Petitioners
Versus

Union of India & Ors. …Respondents

----------

Ms. Mani Prakash, i/b Ms. Gayatri J. Singh for the Petitioners.

Mr.  Parag  A.  Vyas,  a/w  Mr.  Mohamedali  M.  Chunawala,  for 
Respondent No. 1 U.O.I.

Mr. Milind More, Addl. G.P. for Respondent No. 2 & 3.

Mrs. Sharmila U. Deshmukh, for Respondent No. 6.

----------

CORAM : A.S. OKA &
A.A. SAYED, JJ.

DATE     : 28th June 2016

P.C. :

1. By  amending  the  Petition,  a  challenge  has  been

incorporated to the Government Circulars dated 3rd February 2015 

and 16th February 2015. On 15th July 2000, the State Government 

Sharayu.                                                1/2

:::   Uploaded on   - 05/08/2016 :::   Downloaded on   - 07/02/2024 14:22:18   :::
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came out with the policy for regulation of the location of industries in 

river basin area and improvement in the quality of river water which 

was amended on 13th July 2009. The Government Resolution dated 

3rd  February  2015  which  is  impugned  in  the  amended  Petition 

provides  that  the  said  policy  will  not  apply  to  industries.  The 

Government Circular dated 16th February 2015 records that there is 

a consequential Circular issued for giving effect to the decision of 

cancellation of Water Regulation Policy of 2009. Thus, a policy which 

was made with the view to improve the quality of river water and 

which had put restrictions on the location of industries of river basin 

area has been completely scrapped as far as industries are concerned. 

Therefore, the issue raised in this Petition will have to be decided 

finally.  Accordingly,  we  issue  Rule.  All  concerned learned Counsel 

representing to Respondents today waive service. The Affidavits-in-

Reply to the amended Petition to be filed within one month. Place the 

Petition on 4th August 2016 for hearing as to interim relief.

[A.A. SAYED, J.] [A.S. OKA, J.]

Sharayu.  2/2

:::   Uploaded on   - 05/08/2016 :::   Downloaded on   - 07/02/2024 14:22:18   :::
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vidya

IN THE HIGH COURT OF JUDICATURE AT BOMBAY
ORDINARY ORIGINAL CIVIL JURISDICTION

PUBLIC INTEREST LITIGATION NO. 14 OF 2014

Vanashakti Public Trust & Anr. ... Petitioners
vs.

Union of India, through the Secretary,
Ministry of Environment & Forest & Ors. ... Respondents

Mr.  Zamin Ali i/b. Kranti L.C. & Ms. Gayatri Singh, Advocate for the 
petitioners.

Mr. Parag Vyas a/w. Mr. Mohamedali Chunawala, Advocate for respondent 

no.1/UOI.

Mr. Milind More, Addl. G.P. for respondent nos. 2 and 3.

Ms. Sharmila Deshmukh, Advocate for respondent no. 6. 

CORAM: A.S. OKA & 

        MRS.  MRIDULA  BHATKAR, JJ.

DATE : AUGUST 4, 2016.

P.C.

None  of  the  respondents  have  filed  a  reply  for  dealing  with  the 

prayer  of  interim  relief.   We  direct  the  State  Government  to  make  a 

statement before this Court as to whether the State intends to come out with 

new Water  Regulation  Policy or  River  Regulation  Policy,  as  the earlier 

policy has been scrapped by the Government in the year 2015.

2. We direct learned AGP to make a statement on this aspect on the

1 of 2

:::   Uploaded on   - 08/08/2016 :::   Downloaded on   - 22/04/2019 10:39:15   :::
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next date, i.e., 19th August, 2016.  To be listed under the category of “Fresh 

Matters”.  In the meanwhile, we extend the time to file reply by a period of 

one month from today. 

 

(MRIDULA BHATKAR, J.)                                      (A.S. OKA, J.)   

2 of 2

:::   Uploaded on   - 08/08/2016 :::   Downloaded on   - 22/04/2019 10:39:15   :::
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Sharayu Khot.

IN THE HIGH COURT OF JUDICATURE AT BOMBAY
ORDINARY ORIGINAL CIVIL JURISDICTION 

PUBLIC INTEREST LITIGATION NO. 14 OF 2014

Vanashakti Public Trust & Anr. …Petitioners

Versus

Union of India & Ors. …Respondents

----------

Ms. Gayatri Singh, Senior Counsel a/w Kranti L.C., Mr. Zamal
Ali and Ms/ Mani Prakash, for the Petitioners.

Mr.  Parag Vyas,  a/w Mr. Mohamedali  M. Chunawala,  for  the
Respondent No. 1-UoI.

Mr. Milind More, Addl.G.P., for the Respondents No. 2, 4 and 6-
State.

Ms. Sharmila Deshmukh, for the Respondent No. 3,

Mr. S.S. Pakale, for the Respondent-BMC.

----------

CORAM : ABHAY S. OKA  AND
RIYAZ  I. CHAGLA, JJ.

DATE     : 24 April 2018

  1  /  9   
April 24, 2018

:::   Uploaded on   - 08/05/2018 :::   Downloaded on   - 22/04/2019 10:37:38   :::
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ORDER :

1. Heard the learned Senior Counsel appearing for the

Petitioners, the learned Counsel appearing for the Respondent

No.  1,  the  learned  Additional  Government  Pleader  for  the

Respondent No. 2,  4 and 6.  We have also heard the learned

Counsel appearing for the Respondent No. 3. The Respondent

No. 7 is represented by an Advocate.

2. This  Public  Interest  Litigation  is  filed  for  inviting

attention  of  the  Court  to  the  fact  that  indiscriminate

constructions and development  projects  are  being undertaken

around the rivers in the State including in the river banks, flood

plains and on the rivers fronts. Considering the challenges in the

Petition, Rule has been issued.

3. The  attention  of  this  Court  is  invited  to  the

Government  Resolution  of  13  July  2009  issued  by  the

Environment  Department  of  the  State  Government  under  the

heading “Policy for improving the quality of the river water”.
  2  /  9   
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There were amendments made to the said policy. Perusal of the

Government Resolution dated 13 July 2009 records the purpose

for which the said Government Resolution was issued. In the

introductory part, it is stated thus:-

“The  Policy  for  location  regulation  relating  to

environment  of  industries  in  the  river  basin  area

was  decided  by  the  Government  by  Government

Resolution  dated  15.07.2000.  Out  of  that  for

certain  existing  industrial  areas  of  Maharashtra

Industrial  Development  Corporation  improvement

in the said location regulation Policy has been done

by Reference NO. 2. Due to rapid industrialisation

and  urbanization,  considering  the  issues  of

development  of  environment  supporting

manufacturing  process,  as  well  as  creation  of

infrastructure facilities relating to environment the

proposal  for  improvement  in  location  regulation

policy was under consideration of the Government.
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In  that  regard,  an  overall  view  of  the

objections/instructions  invited  through  a  public

notice was considered.”

4. The  Resolution  refers  to  classification  of  20  main

rivers  and  tributaries  in  the  State  into  four  classes.  The

Resolution provides for several restrictions. On 13 June 2011,

the  said  Resolution  was  modified.  The  introduction  to  the

modified  Resolution  notes  that  under  the  Government

Resolution dated 13 July 2009 red category projects like hotels,

resorts,  lodging,  swimming,  etc.  were  permitted  subject  to

certain terms and conditions. It is recorded further that due to

effluent  generated due to  the  said  projects,  the  possibility  of

river pollution arises. It is also noted that in A-1 classification

river areas, there are rural areas and water from the said areas

after  primary  processing  or  without  doing  any  processing  is

being used for drinking purposes which increases water borne

diseases. Therefore, it was clarified that the provisions made in

paragraph 8 of the earlier policy permitting hotels, resorts was
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modified and it  was observed that paragraph 8 of the earlier

resolution will apply to A-2, A-3 and A-4 areas. By a Circular

dated 21 February 2015, which is impugned by the Petitioners

in  the  present  Public  Interest  Litigation,  the  Government

Resolution  dated  13  July  2009  styled  as  Water  Regulations

Policy 2009 as amended was cancelled. We may note here that

in the order dated 4 August 2016, this Court had directed the

State Government to make a statement before this Court as to

whether  the  State  intends  to  come  out  with  a  new  Water

Regulation Policy or River Regulation Policy. We find that there

is  no  statement  made  for  complying  with  the  said  direction.

Thus,  in  the  year  2009,  a  policy  was  made  by  the  State

Government accepting need to have location regulations for the

purposes of improving quality of river water. On 13 June 2011,

the policy was modified as aforesaid.

5. The  learned  Senior  Counsel  appearing  for  the

Petitioners has placed on record the Report of February 2015 of

the  Central  Pollution  Control  Board  under  the  name  “River
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stretches for restoration of water quality”. In paragraph 3.17 of

the report, it is pointed out that 49 rivers in the State which are

named in the said paragraph were found to be polluted. It is

stated  that  the  water  quality  of  rivers  in  Maharashtra  was

measured at 156 locations on 49 rivers. It was found that 123

locations were non-complying to the water quality criteria with

respect to Biochemical Oxygen Demand (BOD). It is not the case

made out by the State Government that the need which existed

in the year 2009 and 2011 to have a policy for improving the

quality of river water does not subsist and that the water quality

of the rivers has substantially improved.

6. It  was  tried  to  be  contended  that  the  Central

Pollution Control Board is coming out with a policy.

7. If the pollution of the rivers in the state continues,

the  same  will  violate  the  fundamental  rights  guaranteed  by

Article 21 of the Constitution of India to the citizens to live in a

pollution free environment. This is apart from the mandate of
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Article 48A which lays down that the State shall endeavour to

protect and improve the environment. Under Article 51A, it is a

duty  of  every  citizen  to  protect  and  improve  the  natural

environment including rivers.

8. As stated earlier, now there is a report of the Central

Pollution Control Board of February 2015 commenting upon the

quality of water in 49 polluted rivers in the State. Prima facie we

are of the view that the State Government is under obligation to

take all possible steps not only to reduce the pollution in and

around the rivers, but also to improve the quality of water in the

rivers. The State Government under an obligation to ensure that

there are no constructions made in the river beds or on river

fronts so as to obstruct the right of citizens of approaching rivers

and to take benefit of the rivers.

9. We are conscious of the fact that under Article 226

of  the  Constitution  of  India,  we  cannot  direct  the  State

Government to take a particular policy decision in a particular
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manner. But writ Court can always direct the State Government

to  comply  with  its  constitutional  obligations  so  that  the

fundamental rights guaranteed by Article 21 of the Constitution

of India are not violated. The State has not chosen to make any

statement in terms of the order dated 4 August 2016 for last

more than 20 months. Therefore, we proceed on the assumption

that the State does not want to frame a new policy.

10. Therefore, we direct the State Government to

file a comprehensive Affidavit setting out the steps that the State

Government proposes to take in the matter in the light of the

above discussion. The Affidavit shall be filed by a senior officer

not below the level of a Secretary to the State Government.

11. We  also  direct  the  Maharashtra  Pollution

Control Board to file an Affidavit dealing with the said issue.

The  Maharashtra  Pollution  Control  Board  will  also  ascertain

whether any further report has been submitted by the Central

Pollution Control Board as regards the rivers in Maharashtra. If
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there are such reports, the same shall be placed on record by the

Maharashtra Pollution Control Board.

12. Place the Petition on 26 June 2018 for hearing

as to interim relief.

[RIYAZ I. CHAGLA  J.] [ABHAY S. OKA, J.]
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IN THE HIGH COURT OF JUDICATURE AT BOMBAY
ORDINARY ORIGINAL CIVIL JURISDICTION

PUBLIC INTEREST LITIGATION NO.14 OF 2014
WITH

PUBLIC INTEREST LITIGATION NO.45 OF 2015 (A.S.)
WITH

NOTICE OF MOTION (L) NO.639 OF 2015

Vanashakti Public Trust and Another ...Petitioners
vs.

Union of India and Others ...Respondents

Ms.  Gayatri  Singh,  Sr.  Advocate  a/w.  Mr.  Zaman  Ali,  for  the
Petitioners.
Mr. Milind More, AGP for Respondents-State.
Mr. Parag Vyas a/w. Mr. M.M. Chunawala, for Respondent No. 1.
Ms. Sharmila Deshmukh a/w. Ms. Jaya Bagwe, for Respdt.No. 2.
Ms. Pooja Yadav, for Respondent No. 5.

CORAM : SHANTANU KEMKAR &
S. V. KOTWAL, JJ.

DATE : AUGUST 24, 2018

P.C.:

. We direct the State as also the Central Government to

file additional affidavit showing the current position as to framing

of the river regulation. We also direct the State to file affidavit as to

what  steps  they  have  taken  for  complying  the  order  dated  27th

March,  2015  passed  by  the  National  Green  Tribunal  (NGT)  in

Appeal No. 25 of 2014. Three weeks time for the same is granted. 

2. List on 21st September, 2018.

 (S. V. KOTWAL, J.) (SHANTANU KEMKAR, J.)

Vishal Parekar 1/1
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IN THE HIGH COURT OF JUDICATURE AT BOMBAY
 ORDINARY ORIGINAL CIVIL JURISDICTION

 PUBLIC INTEREST LITIGATION NO.14 OF 2014

Vanashakti & Ors. ... Petitioners

V/s.

Union of India & ors. ... Respondents

Ms. Gayatri Singh, Sr. Advocate i/b. Zaman Ali for the petitioners.

Mr. M.M.Chunawala a/w. Parag Vyas for respondent no.1.
Mr. Milind More, Addl.GP a/w. Himanshu Takke, AGP for State, 
respondents 2, 3 and 6.
Ms.Shakuntala S. Wadekar for respondent no.4.
Ms.Jaya Bagwe i/b.Sharmila U.Deshmukh for respondent no.6.

  ALONGWITH
 PUBLIC INTEREST LITIGATION NO.45 OF 2015

(CIVIL APPELLATE JURISDICTION)

Dr.Vishwambhar Hanumantrao 
Choudhari  ... Petitioner

V/s.

Government of Maharashtra & ors. ... Respondents

Ms. Leena Patil for the petitioners.
Mr. A.A.Kumbhakoni, AG a/w. Mr.A.B.Vagyani, GP a/w. Ms.Nisha 
Mehra, AGP for respondent no.1.
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Mr. C.M.Lokesh for respondent no.4.
Ms.Jaya Bagwe i/b.Sharmila U.Deshmukh for respondent no.2.

CORAM :NARESH H. PATIL, C.J.
&  N.M. JAMDAR, J.

       15th January, 2019.

P.C.

The learned Counsel appearing for Union of India to take further

instructions  in  respect  of  finalisation  of  draft  RRZ  policy  as

Maharashtra State had submitted its comments.

2. The learned Advocate General is  present who would also take

instructions in respect of the demarcation to be done by the State in

respect of the rivers flowing in the State of Maharashtra.

3. Stand over to 31st January, 2019.

           N.M.JAMDAR, J                        CHIEF JUSTICE             

         L.S. Panjwani, P.S.
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Sequeira

 IN THE HIGH COURT OF JUDICATURE AT BOMBAY
ORDINARY  ORIGINAL  CIVIL     JURISDICTION 

PUBLIC INTEREST LITIGATION  NO. 14  OF  2014

Vanashakti Public Trust and another .. Petitioners
Vs

Union of India and others .. Respondents

Ms.Gayatri  Singh, Senior Advocate i/b Zaman Ali, for Petitioners.
Mr.Mohamedali  M.Chunawala,  for  Respondent  No.1,   Union  of
India.
Mr.Milind More,  Additional  Government  Pleader, for  Respondent
Nos.2, 3 and 6. 
Ms.Sharmila U.Deshmukh, for Respondent No.6.
Ms.Shakuntala S.Wadekar,  for Respondent No.4.

Along with
(Civil Appellate Side)

PUBLIC INTEREST LITIGATION NO.  45  OF 2015

  CORAM : NARESH  H. PATIL, C.J. & 
   N.M.JAMDAR, J.

  Date      :  31  January,  2019.
P.C. :

 We have heard the learned Senior Advocate appearing

on behalf of Petitioners and learned counsel appearing for Union of

India.  The learned AGP submits that in the intervening period, State

would contemplate formulating some policy to protect the river beds

or prevent any indiscriminate constructions, encroachment along side

the river beds.

2. The learned counsel  appearing  for  the  Union of  India

submits that draft RRZ notification has been circulated to all State
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governments,  MoWR, Inland Waterways Authority of India,  NITI

Aayog and Union territories.  After receiving comments they are to be

examined by the Technical  Expert Committee  and thereafter  draft

RRZ notification would be finalised.  The communication received

by the learned counsel for Union of India is placed on record and

marked 'X'.    It is expected that the Ministry of Environment and

Forest, and Union of India would impress upon the State to submit

their comments  as early as possible.  In case any reminders in this

regard are required to the State, the same to be done so appropriately.

3. Stand over to 21 February 2019.

N.M.JAMDAR, J.      CHIEF  JUSTICE
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PREFACE 

The water quality of aquatic resources has been one of the major environmental concerns. It is 
important that effective actions are taken to control water pollution that adversely affects water 
bodies. Water bodies need to be regularly monitored to assess the quality and help formulating 
appropriate plan of actions. CPCB has been assessing water quality of aquatic resources in the 
country in association with State Pollution Control Boards & Pollution Control Committees 
under National Water Quality Monitoring Network (NWMP). At present, the network consists 
of 4484 locations spread in 28 States and 7 Union Territories across the country.  

As part of a periodic assessment of water quality of rivers in the country, CPCB identifies 
polluted river stretches (PRS) considering Bio-Chemical Oxygen Demand (BOD) as a criteria 
parameter. The analysis helps in preparation and implementation of appropriate action plans 
for restoration of identified polluted river stretches. 

This study ‘Polluted River Stretches for Restoration of Water Quality – 2022’ is a report based 
on the aforementioned periodic analysis of water quality data generated. To give a brief 
overview, of the 603 rivers assessed, there are 311 Polluted stretches in 279 rivers in 30 States 
& Union Territories. On a positive note, the number of polluted river stretches has decreased 
from 351 in year 2018 to 311 in year 2022. Further, marked improvement in previously identified 
180 PRS has been observed, and 106 of these PRS no longer remain in the list of PRS.   

Going forward, concerted efforts of Central and State Government organizations with effective 
public participation are required for further improvement in river water quality in India. I am 
optimistic that this study will be of use to all concerned stakeholders and agencies in taking 
remedial measures to achieve our collective goal of restoration of identified Polluted River 
Stretches. 

 Dr. Prashant Gargava 
Member Secretary 

November, 2022 

526747



 

Page 6 of 86 

2. STATUS OF POLLUTED RIVER STRETCHES IN INDIA

The water quality data for years 2019 and 2021 is analyzed and monitoring locations exceeding the 

water quality criteria are identified as polluted locations. Water quality data for the year 2020 has 

not been considered in the exercise as data generated in year 2020 may not reflect the actual water 

quality as most commercial and industrial activities were restricted due to lockdown in the country 

in light of COVID 19 pandemic. 

Upon reviewing water quality data of 1920 locations monitored during the year 2019 and 2021, it 

was observed that 817 river locations were exceeding the Primary Water Quality Criteria for Outdoor 

Bathing for the parameter BOD i.e. more than 3 mg/L. The list of 817 river locations is given in 

Annexure I. The polluted locations in a continuous sequence were defined as polluted river 

stretches. Based on the assessment, 311 polluted river stretches have been identified on 279 rivers 

in 30 States and Union Territories. The list of 279 polluted rivers and 324 rivers on which no polluted 

stretches were identified are provided in Annexure II & III respectively. The priority wise number 

of river stretches are given in Table 1 below.  

Table - 1: Priority wise Number of Polluted River Stretches 
Priority Class Number of polluted river 

Stretches 
I 46 
II 16 
III 39 
 IV 65 
V 145 

Total 311 

Based on the assessment, it is observed that, the state of Maharashtra has highest number of 

polluted river stretches i.e. 55, followed by Madhya Pradesh (19), Bihar (18), Kerala (18), Karnataka 

(17), Uttar Pradesh (17), Rajasthan (14), Gujarat (13), Manipur (13), West Bengal (13), Assam (10), 

Tamil Nadu (10), Himachal Pradesh (9), Jharkhand (9), Telangana (9), Uttarakhand (9), Jammu & 

Kashmir (8), Meghalaya (7), Odisha (7), Chhattisgarh (6), Goa (6), Punjab (5), Nagaland (4), Andhra 
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Pradesh (3), Haryana (3), Mizoram (3) , Puducherry (3), Daman and Diu, Dadra and Nagar Haveli (1), 

Delhi (1) and Tripura (1).  State-wise & Priority wise number of PRS are given in Table - 2. A pictorial 

illustration for number of polluted river stretches identified in state-wise manner is given at 

Figure - 1. 

Table – 2: State-wise & Priority wise number of Polluted River Stretches 

S No. STATE/UNION TERRITORY PRIORITY CLASS TOTAL 
No. of PRS I II III IV V 

1. ANDHRA PRADESH 1 1 1 3 
2. ASSAM 1 9 10 
3. BIHAR 1 2 7 8 18 
4. CHHATTISGARH 1 2 3 6 
5. DAMAN AND DIU, DADRA

AND NAGAR HAVELI
1 1 

6. DELHI 1 1 
7. GOA 1 5 6 
8. GUJARAT 6 1 1 1 4 13 
9. HARYANA 2 1 3 
10. HIMACHAL PRADESH 4 1 4 9 
11. JAMMU & KASHMIR 2 4 2 8 
12. JHARKHAND 1 2 6 9 
13. KARNATAKA 3 3 11 17 
14. KERALA 1 2 15 18 
15. MADHYA PRADESH 2 1 5 11 19 
16. MAHARASHTRA 4 5 18 17 11 55 
17. MANIPUR 2 11 13 
18. MEGHALAYA 2 1 4 7 
19. MIZORAM 2 1 3 
20. NAGALAND 1 3 4 
21. ODISHA 1 3 3 7 
22. PUDUCHERRY 1 1 1 3 
23. PUNJAB 3 2 5 
24. RAJASTHAN 2 1 4 7 14 
25. TAMIL NADU 4 1 1 1 3 10 
26. TELANGANA 1 1 2 5 9 
27. TRIPURA 1 1 
28. UTTAR PRADESH 6 1 2 8 17 
29. UTTARAKHAND 2 2 4 1 9 
30. WEST BENGAL 1 2 1 3 6 13 

GRAND TOTAL 46 16 39 65 145 311 
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S NO. RIVER POLLUTED RIVER STRETCH/ LOCATION MAX BOD OBSERVED (mg/L) PRIORITY CLASS 
14. MANDAKINI ALONG CHITRAKUT 3.2 V 
15. NEWAJ SHUJALPUR TO RAJGARH 3.5 V 
16. PARVATI ALONG BATAODAPAR 3.7 V 
17. SONE ALONG DEORA 6.1 IV 
18. TAPI ALONG BURHANPUR 6.0 V 
19. WARDHA ALONG BANGON 4.0 V 

3.17 WATER QUALITY OF RIVERS IN MAHARASHTRA 

Water Quality of 56 rivers (Refer Annexure I) was Maharashtra is monitored at 156 locations during 
the year 2019 and 2021, out of which, 147 locations on 55 rivers were found non-complying to the 
prescribed Water Quality Criteria with respect to BOD. The names of 55 polluted rivers are Amba, 
Amravati, Bhatsa, Bhima, Bindusara, Bori, Burai, Chandrabhaga, Darna, Ghod, Girna, Godavari, Gomai, 
Hiwara, Indrayani, Kalu, Kan, Kanhan, Kolar, Koyna, Krishna, Kundalika, Manjeera, Mithi, Mor, Morna, 
Muchkundi, Mula, Mula-Mutha, Mutha, Nira, Panzara, Patalganga, Pawana, Pedhi, Pehlar, Penganga, 
Purna, Rangavali, Savitri, Sina, Surya, Tansa, Tapi, Titur, Ulhas, Urmodi, Vaitarna, Vashisti, Vel, Venna, 
Waghur, Wainganga, Wardha, Wena. Details of polluted river stretches identified are given in table 
below. 

Table - 18: Number of Polluted River Stretches in Maharashtra 
S NO. RIVER POLLUTED RIVER STRETCH/ 

LOCATION MAX BOD OBSERVED (mg/L) PRIORITY CLASS 

1. AMBA ALONG ROHA 4.9 V 
2. AMRAVATI ALONG DHULE 3.4 V 
3. BHATSA SHAHAPUR TO BHIWANDI 10.0 IV 
4. BHIMA PUNE TO SOLAPUR 38.0 I 
5. BINDUSARA ALONG BEED 4.8 V 
6. BORI ALONG JALGAON 3.4 V 
7. BURAI ALONG DHULE 9.2 IV 
8. CHANDRABHAGA ALONG GURSALE 13.5 III 
9. DARNA BHAGUR TO CHEHEDI 16.5 III 
10. GHOD ALONG SHIRUR 11.5 III 
11. GIRNA MALEGAON TO JALGAON 18.0 III 

12. GODAVARI

GANGAPR DAM TO MADHESWAR 
DAM, ALONG NANDUR, KAIGAON 

TO DHALEGAON, NANDED TO 
INTERSTATE BORDER 

28.0 II 

13. GOMAI ALONG SHAHADA 3.6 V 
14. HIWARA ALONG PACHORA 3.8 V 
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S NO. RIVER POLLUTED RIVER STRETCH/ 
LOCATION MAX BOD OBSERVED (mg/L) PRIORITY CLASS 

15. INDRAYANI MOSHIGAON TO ALANDIGAON 15.5 III 
16. KALU ALONG KALYAN 8.0 IV 
17. KAN ALONG SAKRI 6.5 IV 
18. KANHAN PARSEONI TO KUHI 22.0 II 
19. KOLAR ALONG WAREGAON 4.8 V 
20. KOYNA ALONG KARAD 7.5 IV 

21. KRISHNA ALONG MAHABALESHWAR AND 
ALONG SATARA 11.0 III 

22. KUNDALIKA ALONG ROHA 17.0 III 
23. MANJEERA ALONG LATUR 7.5 IV 
24. MITHI ALONG MAHIM 50.0 I 
25. MOR ALONG PADALSHE 9.8 IV 
26. MORNA ALONG AKOLA 10.4 III 
27. MUCHKUNDI ALONG LANJA 12.0 III 
28. MULA AUNDHGAON TO BOPODI 28.0 II 
29. MULA-MUTHA MUNDHAWA TO THEUR 22.0 II 
30. MUTHA ALONG PUNE CITY 50.0 I 
31. NIRA SAROLA TO SANGAVI 15.0 III 
32. PANZARA ALONG PANZARA 8.5 IV 
33. PATALGANGA KHOPOLI TO KHARPADA 11.0 III 
34. PAWANA SANGAVIGAON TO DAPODI 26.0 II 
35. PEDHI ALONG BHATKULI 10.0 IV 
36. PEHLAR AT PEHLAR 7.0 IV 
37. PENGANGA MEHKAR TO UMARKHED 7.2 IV 
38. PURNA ASEGAON TO AKOLA 6.8 IV 
39. RANGAVALI ALONG NAVAPUR 11.5 III 
40. SAVITRI ALONG MAHAD 50.0 I 
41. SINA ALONG MOHAL 8.4 IV 
42. SURYA GARVASHET TO MASVAN 11.0 III 
43. TANSA ALONG VILLAGE DAKEWALI 4.0 V 
44. TAPI RAVER TO SHAHADA 18.5 III 
45. TITUR ALONG CHALISGAON 11.5 III 
46. ULHAS BADLAPUR TO MOHANE 4.0 V 
47. URMODI ALONG NAGTHANE 6.8 IV 
48. VAITARNA ALONG GANDHARE VILLAGE 4.0 V 
49. VASHISTI ALONG CHIPLUN 4.0 V 
50. VEL ALONG SHIKRAPUR 9.0 IV 
51. VENNA MAHABALESHWAR TO MAHULI 7.2 IV 
52. WAGHUR ALONG JALGAON 11.0 III 
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S NO. RIVER POLLUTED RIVER STRETCH/ 
LOCATION MAX BOD OBSERVED (mg/L) PRIORITY CLASS 

53. WAINGANGA TUMSAR TO AMBHORA 14.0 III 
54. WARDHA PULGAON TO RAJURA 11.4 III 
55. WENA ALONG HINGANGHAT 7.6 IV 

3.18 WATER QUALITY OF RIVERS IN MANIPUR 

Water Quality of 14 rivers (Refer Annexure I) in Manipur was monitored at 39 locations during the 
year 2019 and 2021, out of which, 37 locations on 13 rivers were found non-complying to the 
prescribed Water Quality Criteria with respect to BOD. The names of 13 polluted rivers are Barak, 
Chakpi, Imphal, Iril, Khuga, Khujairok, Lokchao, Maha, Manipur, Nambul, Sekmai, Thoubal, Wangjing. 
Details of polluted river stretches identified are given in table below. 

Table - 19: Number of Polluted River Stretches in Manipur 
S NO. RIVER POLLUTED RIVER STRETCH/ LOCATION MAX BOD OBSERVED (mg/L) PRIORITY CLASS 

1. BARAK TAMENGLONG  TO SENAPATI 4.6 V 
2. CHAKPI ALONG CHAKPIKARONG 3.3 V 
3. IMPHAL SEKMAI TO SAMUROU 6.9 IV 
4. IRIL KANGLA SIPHAI TO LILONG 5.3 V 
5. KHUGA KHUGA LAKE TO CHURACHANDPUR 4.4 V 
6. KHUJAIROK ALONG MOREH 4.2 V 
7. LOKCHAO ALONG BISHNUPUR 4.4 V 
8. MAHA ALONG CHANDEL 4.7 V 
9. MANIPUR WANGJING TO HEIROK 4.1 V 
10. NAMBUL SINGDA DAM TO BISHNUPUR 7.0 IV 
11. SEKMAI ALONG KAKCHING 3.8 V 
12. THOUBAL LILTAN TO PHADOM 4.9 V 
13. WANGJING WANGJING TO HEIROK 4.4 V 

3.19 WATER QUALITY OF RIVERS IN MEGHALAYA 

Water Quality of 35 rivers (Refer Annexure I) in Meghalaya was monitored at 64 locations during 
the year 2019 and 2021, out of which, 12 locations on 7 rivers were found non-complying to the 
prescribed Water Quality Criteria with respect to BOD. The names of 7 polluted rivers are Kyrhukhla, 
Lukha, Myntdu, Nonbah, Umkhrah, Umshyrpi and Umtrew. Details of polluted river stretches 
identified are given in table below. 
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IN THE HIGH COURT OF JUDICATURE AT BOMBAY
ORDINARY ORIGINAL CIVIL JURISDICTION

PUBLIC INTEREST LITIGATION NO. 14 OF 2014

IN THE MATTER OF:-

VANASHAKTI PUBLIC TRUST
& ANOTHER . .PETITONERS

VF.RSU S

UNION OF iNDIA&OTHERS ...RESPONDENTS

INDEX

PARTICULARSaN PAGES
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2. ihibit-I Copy of Gazette Notification S.O. IP' 19 .
1 972 (E) dated 14.06.2019

>it-2 Copy of DO letter datl3
11 91

0.2022

Dated:

Place: Bombay Filed by:

Counsel for MoEF&CC

(Respondent No. 1 )
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IN THE HIGH COURT OF JlIDICATtiRE AT BOMBAY

ORDINARY ORIGINAL CIVIL JURISDICTION

PUBLIC INTEREST LITIGATION NO. 14 OF 2014

VANASHAKTI PUBLIC TRUST

AND ANOTHER .PETITONERS

VERSUS

UNION OF INDIA ANDO-1-HERS . . .....RESPONDENTS

ADDITIONAL AFFIDAVIT ON BEHALF OF
RESPONDENT NO. 1

I. E. Thirunavukkarasu, S/o M. Elangovan, aged 55 years.

Occ: Govt. Service, R/o Nagpur, do hereby solemnly affirm and

sincerely state on oath as follows:

I am working as Scientist 'E’ in the Integrated Regional

Office, Nagpur, Ministry of Environment, Forest & Climate
Change hereinafter referred to as (MoEF&CC) and I am

authorized to file the Additional Affidavit on behalf of
Respondent No. 1 herein.

BACKGROUND:

2. 1 say that a committee was constituted vide order dated

26.03.2014 issued by MoEF&CC for the formulation of
\ . . guideline for management of river fronts including flood

plains by evolving a River Regulation Zone (hereinafter(iTT.
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referred to as 'RRZ’) on either side of the rivers under the

chairmanship of Additional Secretary & Project Director,

National River Conservation Directorate (hereinafter

referred to as'NRCD’).’1-he MoEF&CC formulated a Draft
River Regulation Zone under the provisions of Environment

(Protection) Act 1986.

3. 1 say that a meeting on Draft RRZ Notification was held in
MoEF&CC on 17.12.:2015 and in the same meeting it was

decided to circulate the Draft Notification to all state

Government/UT Administration. In this regard, letter with
Draft RRZ Notification was circulated to all state

Governments/U’F Administration, Niti Aayog, Ministry of
Water Resources, River Development and Ganga

Rejuvenation (hereinafter referred to as 'MoWR, RD and

GR’) on 08.01.2016 for soliciting their comments.

4. 1 say that the Ministry had received comments from 16

States/UTs/Organization viz. Punjab, Sikkim, Mizoram,
Karnataka, Andaman & Nicobar Islands. Uttarakhand,

Kerala, West Bengal, Puducherly, \4aharashaa, Assam,

Odisha, Gujarat, Jharkhand, Chandigarh and Inland

Watelways Authority oflndia.
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5. 1 say that the Ministry had constituted a Technical

Committee comprising of members from NRCD, Central
Water Commission (CWC)&Water and Power Consultancy

Services Limited (WAPCOS) and Director, MoEF&CC as

its convenor to analyse the comments received from various

States/Ul-s. The Technical committee analysed and compiled
the comments received from various States/UTs and

submitted their views on Drafi RRZ Notification.

Current Status on RRZ issues in MoEF&CC:

6. 1 say that as per amendment in business aiiocation rules of
Government of India,wide Gazette Notification S.O. 1972

(E) dated 14.06.2019, the business relating to “Conservation,

Development, Management and Abatement of Pollution of

Rivers has been allocated to the Department of Water
Resources, River Development and Ganga Rejuvenation,
Ministry of JaI Shakti (hereinafter referred to as MoJS)”, the

work relating to formulation of guidelines for management

of river fronts including flood plains by evolving a River
Regulation Zone (RRZ is now being handled by MoJS.

Accordingly. with the approval of Hon’ble Minister for
Environment, Forest & Climate Change, the RRZ issue has

been transferred to MoJS for taking further necessary action
for finalizing the RRZ notification.

:\\

Lt

The copy of Gazette Notification
14.06.2019 is annexed as Exhibit 1

1972 (E) dated
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Action taken by the MoJS:

7. 1 say that the Hon'ble Minister of JaI Shakti \ride DO letter
dated 28.10.2022 has intimated that the Department of Water

Resources, River Development & Ganga Rejuvenation,

Ministry of JaI Shakti has undertaken preparation of a Draft
Model Bill on Integrated Water Resource Management

(IWRM) for State Governments which will also include

suitable provisions of "Draft River Regulation Zone (FtRZ)
Bill".The said Bill is under tlnali7ation in consultation with

various Govt. departments including the MoEF&FC

The copy of DO letter dated 28.10.2022 is annexed as

Exhibit2 .

8. 1 say that for further clarification and information with
respect to (w.r.t) the issue involved in the present matter, the

!VloJS will be the competent authority to make submissions

hereafter. Therefore, the Hon’tHe Court is most humbly

requested to imF)lead the h4oJS as respondent in the present
trlatt er ,

9. 1 say that the present Additional Affidavit may kindly be

taken on record and into consideration and the Hon’b le

Court may pass appropriate Order(s), direction(s) as deemed

fit and proper under the facts and circumstances of the
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present case which the answering Respondent No. 1 shall

duly comply with.

Solemnly affirmed at Nagpur

-I-' I-+{{::)
On this ! \%ay of April, 2023. Before me

Identified by

/

Hit

iiik

ii. qi
FArol3 Ch?1132

gtiOQP
Nagplx-44CKF)

P= > H FP

Advocaie For Respondent No.1

++13+=
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beRT;{T No \ \ gg.L'„}
.;}[+%\. i

eV{($-}$ RePaId{ }£E QQ

B;N <:t i
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331298 / 2020/IA_1

If+q qb Ba Wa--33alwm9 RF.Gl). N(>. 1). 1 „-33CXP!/IJ9

abe Gazette of _India
3tRTUWI

EXTRAORDiNAR\
VFI 11–avS 3–311 -Bug (ii)

PART II–Section 3 SuI>section (ii)

vrRl%RtvarMa
I'l-ltl.ISIIF,I) BY AtJl-II( )RI'I-Y

q
NE\V DEI/HIs MONDAY9 JL’NE 179 2019/JY AIS'FII A 27, 1941

d. 17631
No. 17631

tR+nvRvIVT
gRqW

;e fM, 14 IT, 2019

VI.m. 1972(q).-+T?'lf+, +f#In + v@ 77 % wg (3) nq nT wfMitvrnibI qT+ Eq, vm

wqH (+Ht-wdzq) f+wt 1961 rr lb +qhw vt++ f+v. f#Ff+fee f+nI ++r+ g. waR:-

r . (1) Wf+nft+r+rqvITa vtsF (zrt-w4zT)dhT;+WWqt #gM+f+n.2019 il
(2) }MvP##1

2. Tra vtru (+r&w+Tq) f+m, r 961 +.-

(1)VWTTj®+.-

(r) -1. ff+ TT+fbn+vnM +7rqr gfhi$ # wIR, "(iii) wrnqq sb +Htf+mr w9M,
#! "(iv) vwnqq ftVI-T" 39-eft+q +r +R %IT vr{Trr;

(©) %q. hi aRab @@Tr 4qTmr qftdq; VI dR f+qT mrr'n=

(Tr) -43. f+v +qTwr qft& 3h m+ x+h w-9ft$#t + qua, f+vf+fM qftqvat wr-git$qi

++wrTfqa ftT( aTT8, WIfI:-

'13R. VMqmq. WIqFIq 3tT Wt +TIVq

(i) VNvrnqfhrm
(ii) WrHqT 3IT bIff fbmr;

2887 Gl/2019
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1111:, GAZI;.’1-1't': IiI-- INI)IA : [:XTRAORI)INARY II> ART II---SIlc. 3(ii)I

(V) -19. W aM WWI +wlr gfhfq + tnTT. f+vfqf©8 9fhtq; 3b 3q-qfhtqi #d:Nnfh{ RTl
TFtt+, 3wht:-

-19q. XV gIf% #7FTq

(i) WI -t-nwq, qftf+qTTV gk TNrr +arq f+WI

(ii) iN Tq & R=mT f+qm- i

(B) '41 . qq +mm, qa f+nq 3k @rl ©wrqqlqq- dMg %I qbIf+tIIT qTVTrTI

<2). falk +rr++ +r

(D "Tn qif+WI ?Tqm +qT'W ?fhtbhWEfhr, qr. wrrPrq #hbrft tjvm" Il-gtR}q, ,h
qr.vmvqaf8wr?q-qfhtq, anal+ agb vf+f+zftrrqtrf+inqwrT:

(ii) +nrwt ;ih;%rm+qwrdhtq¤+r3q+wiNgWit+rqhfhnvrtIIrr;
(iii) qRFtT-r, rt -Mwrqrl qPqdq +xnrq' ++nftq qf+fY 8 mr !rfif# 86 +r +TTl f+,IT
WITT

(tv) ’t+ +yUN 9fhf% gR 31% v¤ftq yr-qft$+t sh yfaf9di ii q%rq, IayR fad gfhfq\. alj-

'ft§q3kyfRfbR #twnfqaftvTrtft. WIttt:-

" qmqrqq, qqqT8q&tt+&+qrqv
v. qmwq+fbwr
wr-I

fW+f&afbnfl mat+fRqn#tqTv##!T++ TIlt it gets all g,

initv,fqqkf+qdnx+f+ft3wTqhwnft}fk3q qT +q+rfhtwr aIxed +q+aq}
%iT% vTt in amgdv gW#t-qFn 3ttnq3Tnqt t f8qRr + i. w qP. djql + qrv fh
@bR+Rw1 + +ivf. WWf+vw + {VI, q+ft+ivf#rwiarqetqt +fhrtFT +
vt+qq Til

2- q@fjy+gm #!q@+twq+ (#3Tjqfbr, +ITlf}sTqr <1+qdqqvHrr +r + +) at BI+
gq+rmi Ryan fbwrq, fbia mr A'*t 1ltd @V,it qIn M %w R,It+dla +r ++Hdd
#TR©rq

3. q@qFta-nwrw3wrqIF%rqRjmaqr3q8qIJIfa+.I +tqq®TRITrl

4. q%4tqHTq+ftrIX+++fttqqTxqtt4daqtqtRrnit+@I+dtlr$,hn
5. WIldtVr+q HiFbq+l I

6- n?f+qwrm3it+qTwruMbrtqtgql6nq#+jtvTqItt
7. xwftTqgnnaqrf+fhnn, 6tdtq atT qUIt,f)+ JUl
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qT{aqFITiWT] : 3?HlqrPT 3

8. VMftvqrf#=T#tq8Pr, The

TFT-If

f+4fhfbaf+qq vt un+ r#bIr++t qm##tH{+ T+tIll kMT #T+#(+qPrfavn{+
Tna) :

9. qqf#ff 6IFf+q+vT+qr++rmqnqMf+fFff qr ng$dtqt+!6Trwq+TfTtNq+
qiq+nf+vwr

10. TN gf+Hwft/RgqHt dvt + qTtZq+f+f+RTWlvTTnft,TqdtqTqqftqITH Mit +if+TT

f+dbrmrqar vr nrg
TfT-III

+v 'r@&qt+f©,WT{q8TRr IsM vm u +4f©ttf#n%tT%{rrTrn irqt#vrv3
fiwwT i,3h g+ %f+RqT,f+qf+fq7f#WqtVFT+ +f+Tn fInaa WITgt 8 T+ it #
sift++ arra #

11. nrghIV %r=rfttwl dum 3h rqf+aqr qsrfI Off Tr f+VTrq, WI-f+f+m 7Html sjr
alqxnrl

12. VB#tvqvrdNrT I

KVTw©T#(tT+RVN
TIT-1

f+vf+f#efMIX vt VFa++f+VH 8we##ITitftqqt Itfwiz writ
+WihTf+q+f@+Tq+ftft Tru ,nq'JIIft if+ Iq vt +y yr Rigg a+fia + dIll dId i
q#a6a#a$3Trr#iuwjvT3RT nUman Mt 3b!'fHWT3HT#+ftrrT+ X 74
qft#bn+vrvf+aiNt %fqHrv+++v+ W_NTnq3h}q{tfiwT bw,qhR+gBiqq aT
awit+f+qnt+3rfbnqRt t

2- qqjwq, tvfl alj-fbrrrq3#t7w+#q+Tvrr f+vIV, f+mB f+qtT aTr +mHra nnvr arrB

wfjv%lnfMTqrft rr +qttq Bit fRrn
3- qqjtn.#dt3ttTTfhwqq+++f#Tfhwq;qrft+q+77arfMftvrv@wII
4, qTvq$tTlfhnnq+f++Tv+++fhtvnntt##?nt#tv+mnd++r+3Mqwhr!
5. VW;nmr I

6. qqIuq8tfbr+t 1

7' nTfR+f+rf+ft+vnqqTuq+tpj+vTq++tftqrwll
8. qqTq #rqra vr f+fhm. qq1 6&fbI 3iz vqwftq tq
9. T++TTTTT3MMoT
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10. qtftaq 3iT gpl gf7qF&+#fqa VTR+

11. qq3t + vf+ TnT vrfhwi
12. vel#t#vf+R'XTrrf+qwr vf;Ifbn, r960 (1960 vr 59) i

’Fill--. (; A74l:TFI;, ( n= INI)IA : l:,XTRAt)RT)INARY IPART II–SI1’. 3(I1)I

f+vf+fi+af+mvtTEq ++fRun #tqTa# RTl-##Iq+tl11+4nta gr+#(+vrf#vn ++

4rTq)

13. qlWIn@qvrqlf+
14. w~Nt gb vfMt fr Ff+ vjn+ w+®rq%nBtqftqfwft VIarv+ jtql bTS Tra+R+t

,Fw+$;q+vrf+gTr„I

15. qjqftwrfhR+qftq+Tvrw; WFm#Tuivft7vrfbft+fh#¤hrlq+oR+nvq{nrr
TTPBrrq

16. TW qf+rT„it/nST+ +dt b www & f+fRv ww 3%it, iII+ fjqiTW dha i;fWf}tfhr
TWlaT IFr HrT I

WI-III

WI- II

+v nvq aft + fN wW wwI dh wn u + gRaf%w vqt a6 + qq WK hR #t qr+d

f+gmTq #, ahab +faftVftVf+f&TfhTT Tt wah +f+HTq Ona# WJqq gtRfIll +
#Tfq gTa#

17. Tq q@vr'Mw,+wwr aTmfRrqr WI 3bwftfPft%rf+qm4. qq-f+f%tqTVfbwr
3iT@qqrq

18. qf#rmrafbqiT„It

19.q9jvq gh gRUff Brim t

20. qq W=fbI sh q8 + +if%3 wt+

21.vrrrf+qTVl"

TIT- IV

(v) "wqvrq sh 'Rft vM 477nq- 9fh#%+vtRq, vfIf+ 21 +, qq +wig, +{tt+qTq at Ibn
+awr+qTWl- q@t#qrqvqq gf++#TVFpr©T#qrTQ=

(vi) Va 3k wrwr +7TT@ gfbf% vo aq+ wfh vfqft+t + ward, f+%f+fMT gtq6. w-
#fhfq qqr vf+ftvt 3tdwnFttl ft VIIIIft, wit,I
'WWf++nRr
+.vqfvrv+,qftf+vni#clhnttvqf+wI

I. TIVrWT

a#hr++nwr+vr+wrvr%vt +awr3kv+v;vq btW;vHibit#Kqfbft+t#rnr
+=its+#++v+um¤Mn3ttvv©qrr#FIn#hvfttUI

541 762



331298/2020/ IA_I
[ WT ll'–Wg 3(ii)] ]

J-11013/05/2011-IAI(R )pt
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2. 'nIkI VT+W'rqqftvq

qrvwr aft, qT+t#t@rqn. gsI+rmT+ftqw 7fq tm 3h f++T{ + ++flh gIft vw+.
f+q++afq%e9fhi, vi, ww,qq3hgrnvzrfbF f+qI{ #wt $ft gIgiianq & ve

f+qqWt v'fhr+qT+;qq7v3blft vqn3Mrwq+fHq; Tft vg#wi+rr+T&TV
3hqf>7wcwrMtq3M qf+@rqr+lnvMr,TFtwftw#+fhf+qTf,wr7{v.vqn
+% f+SIT; vmg=it 3it vqHm %qqn+ xiv; vm (fHm) v+;, Ve-f+VIV, VT fhM, WI-

vqtq3h VBftqznqqlm vtgqan s

3t3df3:mqfhit 3hqftqTfbit©rf+fhnx Mf+gwr IT#hit+vrtqq+3rftvTft +;+vrft
vr q:n++u. qa afl

3.

4

5 aq ftft. fabl'I-I

6. qqIF'rqzTf+EMII

7. h#tTvq+ftfhNt+n(TXF%)rrTrrTf++wr3h7dg
" d-dft- -m
8. WT +¤rvq f+vm dR vi8.w+f+%w3hvr8fht7q + ++ftvjrvWr+nq,vrthr3M

wM141

9. +aTtfhrwvfRfill

10. VRs3hqgTTftilit ft qT#+%it++dftrqqTq+= #rqTtg+¤rq+!qqagPibr; Pbl VT

+f#, 1960; HPftf#XWfBr
11. qq+vmqf++rv#&x+f+dhr3h#T¤FwrTmVVrvgMqTt#nl
III. f+vm+gdbr +tmdtf+VIV
12. #fhlVqqnihT I

13. #;#hITnMTTqdt gq+VTR bT

14. +#hrqfhmvq4t{
15. #fhrqfbnvqvTftl+wII
16, Whrvq#tf+qa+T©rmm
17. qT%r@rvqftzitwTT I

18. Ibn VBf+twr wiM I

19. nnTvtRqfhitqqIfhIvIrqtft
20. mRrT;RtPfbIbIRTrgBFRfRfR
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23. +lqrqgtqtf f

24. n#hiVq-f+VFT+FTn

25. nTjhlvqf+qTq8ftrVT"TI

26. TPrTFFfhFWT4t{t

27. iTqnir{

28. wwwtHT;Tft#Ff

29. vq ibf+qq WWIgt MT (wm}f+t+tr(+Nfrq) I

30. n{hqth#xqTt+INIt+nt+f++= I

31. qqh®nqft+f#rwf#wwfRv% +mtaf+q+f+i4mq uw -Rn+fh'wfhf@n3h
Ttvr+rwr++dft3 VR viv+ viII

32. qfbit%r+Twr, f+qm, vduq3hqfhft +;vqwr#r7wrqq t

33. w}hIR¤t&Wlf+iVWT
IV 4fbfaq+n n vvrvq

34. wifI VFa %T& #Ff+BTW gf9fMIn 1873 (1873 FT 8)

35. #FJTBTV VR f+qR 3Htf+w, 1956 (1956 rr 33)

36. q+ RW gf&fbN. 1956 (1956 Tr 49)

37. taRT a# aN af8fMN. 1976 (1976 rr 63)

38. RgrjTqt{ af+f+IT. 1980 (1980 TF 46) 1

v.brqq#tnwrfhrHr
vnfNr&qt++df#TVRfbr aqxfa(vq +arm. qftft6nr#TNn+Twr f+mr +IIB+ w(

vqfbon3kwqT++rfnfkrqfttw+wftqtTa§q,qqnqq,vqf++rv3ttnwwi
Iv+q++aTWTWiPT3kqv:ft#tvgMRr I

2. +tvqgqirftaT, fbI+ BiT+adf+IS +ftm-it+ +dft+ WWT:tft tvBtT$3Tvr+d8vpfhr
§qt+ynfhrvqlfa.qg-nTq,vqf++rqat @war+8 1

3.Vqq+t#tvTt+TMTT¤6Tftqf+fMri
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(vii) =qqTkmq. q{}ftzw iRIna ®wr+7rrr gFrfq zqr w+ x+tq If+fbit TI +n fM
]rwrrl

Trq nq qjTfnq

rrpTfT

1*FT. q. 1/21r7/2019'ifx.]
qnqTT7. +WWf+R

NOTIFI( ' ATION
New Delhi. the 14’h June. 2019

(_'ABIN£T SECRETARIAT

S.o. 1972(E).–In cxcrclsc of the powers confcrrcd by clause (3) of article 77 of the Constitution, thc PresIdent
herd)y makes the following rules further to amend the Government of IndIa (Allw3tion of Bw'Inns) Rules. 196 1
namely

( 1 ) These rules may tx: called the Government of India ( Allocation of Business) Three Hundred and
FIftIeth Amendment Rules, 2019

2
(2) They shall come into force at once
In the Govcrnrnent of India ( Allocation of Business) Rules, 196 1 .-

( 1 ) in THE FIRST SCHEDUI.E
(a) under the heading HI. Ministry of Agriculture and Farmers Welfare (Krishi Evam Klsan Katyan
Mantralayay', the sub-heading “(iii) Department of Animal Husbandry and DairYinB (Pashupalan aur DairY
Vibhqgy' arId subheadIng “(iv) rk:paRmcnt of Fisheries (Matsydpalan ViIduB)H shall tx onittcd
(b) the heading '•9A A. Ministry of Drinking Water and SanitatIon (Peya JaI aut Swachchhatd MantraluYu>
shall be tIed

(c) after thc heading N 13. Mildsay of Finance (Vitta Mantralaya)" and sutbhcadings thereunder, the
following headIng and gut>headIngs shall tx irtqened, nalncly:-
" 13 A. Ministry oF Fis,turin,, Animal Husbandry and Dairying (Matsyapalan, PathuwIan dUI Dairy

Man{ryalaya)
( i) Department of Fisheries ( Mat$yapalan Vibha8)

(I1) Department of AnImal l{ushandry and Dalrying (Pashupalan aur DaIry VIHrag)
(d) after the hIntling “19. Ministry of Information and Broadcualng (S+xxhana aur Pra'iaran

Mantralaya)”. the following heading and sutbheadings shall be inserted, nalnely

'' 19A. Ministry of JaI Shakri (JaI Shakti Mantralaya)
(i) Department of Water Resources, River Development and Ganga Rejuvenation (JaI Sansadtlan.

Nadi Vikas aur Ganga Sanrakshan ViE>bag)
(ii) Dcpartrt©nt of Drinking Water 3rxt Sanilat ial (Peya JaI anI Swachchhata VibtrB)”;

(e) the heading ''41. Ministry of Water Rcsarrccs. River Development and Ganga RejuvenatIon i JaI
SarKadhan, Nadi Vikas aur Ganga Sanrakshun Mantralayu)" shall be Olniued

in THE SECOND SCHEDUIE,-2.

(i) under the heading ''MINISTRY OF AGRICULTURE AND FARMERS WELFARE (KRISlll EV AM
KTSAN KALYA'N MANTRALAYA)-'. de subheading ''C. DEPARTMENT OF ANIMAI
HUSBANDRY AND DAIRYTNG (PASHUPAI.AN AUR DAIRY VIBHAG')" und the wtb+wadIng ''I)
DEPARTMENT OF FISHERIES {MAI'SYAPAI.AN VIBH AG)”. and entrIes thereunder shall tx omitted;

(ii) th, h„di„g "MINISTRY or DRINKING WATnR AND SANITA'PION {IVy A J A1, AUR
SWAC'HCHH ATA MANTR Al.AYA)’' and thc entries thereunder shall be onrittcd
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M T. FORI-:sr -MnmIFtl IANGE
(1' ARYAN AR AN. VAN AUR JAI .VA AVI ! PARIVARI'AN MANTRAI,AYAy', cnlries 8 and 8A shall tx
llnitled

(Iv) after the Itcadinp HMtNISTRY OF FIN ANCn fVITTA MANTR Al.AYA)” and sllbtx’adinFS Ind
clrtl'les thcrcundcr, the fullowing headIng. sutbtwadings IInd entrIes shall tv Inbl:nod, namely.'
''MINISIRY OF FISHt:RiBs ANIMAI, IIUSRANDRY ,\NI) bA IRVING {MATSYAPAI dAN,
PASHUPAI,AN AlIR I)AIRY MA'NTRY AI dAY /\ )

A, DF,PAR’FXIE'NnI' Ol" FISHERIES

bART I
(-\{ATSYAIbAI,AN VI1111 AG)

TIlt folftlwlnF ulhlcct s, which fall withIn 1 isI I of the Seventh Schcdulc to the (,'onstitutior\ of IndIa
Intlustrics, the ctwItrtrl tIf whicl1 hy tile Union is declared by liarlialucnt hy law III he expedient in
puhlic interest as far as thc sc rrl8tc ttl development of fish feed and fish lvt\ducts u’itIl thc lilrlitatitrll
tbnt in rcgard to the dcvelopmclu of industries. lhc function\ of the llclnrtwlent of Fisheries do not
go further than tIn fmmulation of the demand and fixaticxl of targets

IJronrtHton and devclopnrent of fishing and fIsheries (tnland. marine and tx:yon(i territorial watcrs)
and its asscxiatcd activitIes. iluluding infrastructure development. lnarkcting, cxjxxtb. and

lillllifvraJ 'ls c'itlet

WcJtarc of frstx:nncn and txtx=r fISher-folk and strengthening of thcir livcliholxJs.

Liaison and anrzmllon with lntunatiaral txganiz&liars in WHen nlattn8 to fiJtcdei
le vclopmcnt
l"ishcrics Statistics

3
4

5
6. Matters relating to loss of fish btock due to naturdl calanrities.

7. Regulation of fibh stc¤k importation, quarantine amI cvnification
8, FIshery Survey of India. Muurhiri

1) A R'r II

Tbc following subIC,CIS which fall within List III of tIn Seventh Schedule to the Constitution ol
India (as regards legislatIon only):

9. Prevention of the extension fran one State to another of infcctitns or ctmtagiurs dIseases or pegs
affectIng fish.

10. Pattern of financial auistancc to various State Undenakin RS. Fishenoi lkveltpnnnt Schemes
lhrLxrBh Statc agcnucvC't>orrraiiw L'nicxls.

PArr III
For IIu UnIon tcrritorie', Itu subJects mentIoned in pulls 1 and II above, so far as they exist in regard
to ttwqe tcnittxic s and. in addition. to the following subjecK WhICh fall within 1.ISt II of the Seventh
Schedule to the Cutblitution of India
Preservation protection and improvement of fish stcEks and preventIon of dtscasob thereof,
veterinary tnrining and practIce

1 2. Insurance of Rsih strxk
B I)EPARTNIENT ( IF ANIMAI, HUSBANDRY ANI) I)AIRl’IN(;

(PASHIJPAI#A'N AU R I)AIRY ViIIIIA(;)

TIle following subjects WhICh fall within 1.ist I of the Seventh Schedule to the Con\tituuon of India:

I . Industnc& the control of which by the Union is declared by Padianrent by law to tn exlndient in
public inlen.q as far as ttuse rciatc III <bvcqtrf#lunt of livcsttxk antI birds fLXd and daIry and poultry
[x\xlucts with th: Innltatiul that in regard to thc tk:velopmcnt of indUstrIes. Itu functiuls of the
Department of Animal Huihandry and Dairying do not go funhcr {tun the formulation of the
dcnland and fixation tIf targets.

2- Plnnlotitxr antI tkvclopn lent of livcstcxk. dairy and lnultry und its dsxxiatul activitIes. including
tnfnRtructun (k=vclo+vncnt, marketing. exp(xls and lrLqjtuti(VIal 3nang'ments etc.
Wclfan of rxvstns cnBaBcd rn aclivitics rclating tt+ Itvnttrk, dairy and p(nllry

PART 1
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4. 1.misan antI crR7rundkPn wi(II +nternitti(in til (nganirations in rnaCtcn reIAting Or tivcbt£wk itlrLt
lxwtltly dcvcltljlnrc nt

5 . LivcstLck Ccnsus
6.

7
I .ivcstock StatIstics

Mirtten nl tIling to loss of livestock due to natunrl calainttic5
Regulation of IIVe)tock inIFX)natIon. animal qualuntire and ccnl:'icatlon
Gaushalas and Gausadar\s,

8.

9-

la. Matters relating to pounds and cattle trespass.
It . Prevention of cruelty to anilnais

12. The Prevention of Cruelty to Animats Act, 1960 (59 or 1 960)
PART 11

The followinl, subjects WhICh fall within 1.ist III of the Scvcnth Schedule to thc ConstitutIon of
India (as regards legislation only)

13. Profession of veterinary practice

14. Prcvcntitm of thc extension from unc State to another ol infectious tv contagious diseases or pests
affecting animals and birds

15. Convenion of indigenous breeds; introduction and lnaintenancc of Central Herd Books lot
indigenous breeds of lives{¤xk

t 6. Pattern of financial awigance to variars Stale Undertakings. Dairy Development Schemes through
State agencies/Cc>operative Unions.

PART III

For the Union territories the subjects mentioned in parts 1 and 11 above. so far as tIny exist in regard
to thEse tenitodes and. in additIon, to the fOllOWIng subjects which fall within i.ist II of du Seventh
Schcdulc to the Constitution of India

17. Preservation, pmtocticxt and improvement of stocks and pftventiar of diseawb of unilnals and
birds, vctcrinary traInIng and practice.

18. Courts of Wards.

J 9. Instrrdrhcc of live.StICk and birds
PART IV

20. Mattels relating to cattle utilisation and slaughter.
Fodder development

(v) under the headIng ''MINISTRY OF HOUSING AND URBAN AFFAIRS (AWASAN AUR SHAH ARI
KARY A MANTR Al-AYA)". in the entry 21. for the words "Mlnlstry oF Water Res(fines, RIver
llevelopment and Ganga Rejuvenalion'’. the wlv(b, ''Ministry of JaI Shakti" shall be suhstltuted;

(vi) after the heading "MINIYFRY OF INFORMATION AND BROADCASTING (SOOCH ANA ALiR
PRASAR AN MANTRALAY A)’' and the cntrics thcnundcr, thc fOllOWIng heading, suI>hcadtngs and
entries shall tv inserted. namely
bb'MINISTRY OF JAI4 SHAKTI ( J Al, SHAKTI MANTRAI JAY A )
Ao DEPARTMENT OF WATER RESOU RCtS+ RIVER DEVEI,OPMEN T AND GAN(; A
REJUVENATION {,IAL SANSADI IAN, NADI VIR AS AUR GANGA SANRAKSHAN VIBlIA(;)
I, GENERAI ,

I. Developmcnt, corrscrvauon arxl management of water as a national wstwrce; overall natIonal
rnrslnctive of water planning and ccKvdination in relation to diverse uses of water and interIInking III

ve

2. National Water Rcscnrces Ccxlncll
3. General rxlticy, technical anistance, research and (kvelopment tninrn8 and all matters nlarlng to
rIrigatlon, including multi-purTxy,e, major. nndium. nrinor and emergency Irrigation works: hydraulic
structures fw navigation and hyUn>rxrwcr; tube wclhi and gruunrlwatcr cxptura tIon and CIp{ortatiLln
pKxcciion and lxescrva£ion of ground water resources: conjunctivc use of surface and ground watcr.
lmgution for agricultural purposes. water management, command area development: management of
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ItrBRing antI wd cru\laI lwrrhlclns: thlnl safety.
4 RegulatIon and dcvcltrlur}cnt of Inter-State rIvers and nvcr valleys. Im{HeaKntalton of Awards ot
Tribunals ttImugh Schcnus, RIver licards
S. Water laws. lcFrslattoII.

'I-HF. ( iA/.}:’l-Fti f )F INf )I /\ : EX'FRAtJRI)INARY IPxk't Il–SEC. 3(Ii)I

6. WaIer quaIIty assessment
7. Cadre control and management of th: (’cnlral Water Engineering Scrvicu (GImp A)
II. INTERN A'rlON Al. J\SPE(:lb

Intcrnutiol lal organisatlctn\, comlrlls\ions alld confcrcncc3, lulatilIB to water resources dcvcltpnlcnt and
lnanagemcnt. dlninage and fltxxt c(rntnH
9. International Water law
in, Mattcn rc\alrng to dvws ctwumwl IO IndIa and ncightxxlnng countrbt: itv: IcinI Rivers; (:txnmr\\ltln
with Ban£la(k:sh. the Indus W:IIen Tnnty 196f): the Permanent Indus CommISSIon,

1. l+ilatcnrl and cxlcrnal asststalue and ctxlpcn\tion programme\ in the fictd tIf water restlurcc\
1 t: :ltifuncnl

III, OR(;ANISATiONS AND BODllS I iNnER THE IiEP ARTy LN'F
1 2. Ccntnrl Water C’onrnris.'IItltr.
t 3. (:cntral Sl)it and Materials Rcscarch Statitln
14. Central Groundwater Board

I S. Central Gnund Water AuthorIty-
16. Central Water and Prrwcr Rt„,earth StatitHI.

17. Farakka Barrage ProJect

1 8. Ganga Fltxxi Control ConIluissiar
19, Farakka Barrage Project (:ontlxi Board
2G, Sard8r Sarlww Construt+ion Advisory Comn\luce
21. Bralunapu tra Board
22. Nanlldda Ctuttrol Authority
23. Betwa RIver Board

24. Nalittnal Institute Itf llytlnttttgy.

:5. National Water IJcwl(rruncllt Agency.
26. Bansagar (llntrol Board,

37 TungaNu aa BlurII.
28. Upper Yanruna River Board
29. Water and Po\vcr Cousnltarwy Servir6 ( India) t'Id. (W APC( )S)

30. National Projects Constlrrct Corp< I ted

J I. NatIonal Ganga RIver BasIn AuthorIty InclUding the Mluion DIrectorate, NatIonal MIssion for (-lean
Ganga and aber related matters of Ganga Rcjuvcnalion

32. Conscrvatitn. dewlopmenr. managcrncnl and abatement of pollution of rivers
33. National River Conservation Directcnrlc
IV. .\DNlINISTRATll)N OF A(-TS
34. TIn Ncxllrcrn Irxiia Canal wd I)ninafc Act, 187'1 fR of 187 1).

35. Tbc Inter-State River Water Disputes Act. 1956 (33 of 1956 )

36. are River Boards Act. 1956 (49 of 1956)

37 The Bctwa River Board Act, 1976 (63 of 1976).
38. TIle Bruhmaputra Bcnnl Act. 19 K) (46 of 1980),

B, DEPARTMENT ( )F DRINK IN(; WATER AND SANIT ATKiN ( PETA JAI, AtR
SWA( 'Ilt'tllIATA VIBlIA(;)

I. Rural water supply (subject to overall national perspective of water planning and ctnrdinaticxl &signed
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In the Depanlncnt of Water Resources, RIver Dc\clopmcnt and Ganga Rejuvenation). \cwirge. dnunagc and
sanItation relatIng to rural are&s; International ux)pcrdtlcxr and rcchnlcal assIstance in thIS fIeld,
2. PUbIIC ctx)petalion. including maKers relating to voluntary agenci6 in so far as they relate ttl rural
water supply, sewage. drainage and sanitation in rural areas
3. Cc>operatives relatable to the items to this list

4. Coordination with mspeci to matters relating to drinkIng watcr supply projects and issues which cover
bah urban and rural areas.-;

(vii) the heading ''MINISTRY OF WATER RFSOURCFS. RIVER DEVEI.OPMENT AND GANGA
REJUVENATION ( JAI . SANSA nUAN, NADI VIK AS At; R GANGA SANRAKSI tAN
MANTR Al .AYA )’' and the entries thcrellnder shalt tH omitted.

RAM NATH KOVIXD

RACHN A SHAH. it. Secy,

[F. No. 1/2 in/2019-cab.]
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Gajendra Singh Shekhawat

J- 1 IUI J/ IA}\r\Jrl v\KJ V

nmVTfie'fXt
q{rTaVRFFT

cl $ i

Minister for jal Shakti
Governrnent of India

28 OCT 2022

PO No, ]-Z5Qjl/!/ZQ2Z-NRgPa /J ( q 6

UoHb te @uWwi&a JI,
Kindly refer to your' letter dated 08.12.2021 and 05.05.2022 regarding

formulatIon of guidelinu for management of river fronts through the River Regulation
Zones (RRZ) under the provisions of Environment (Protection) Act, 1986 and handling
of asx)dated matters.

eq

I would like to infbrm you that Denaament of Water Resources, River
CMQDmgnt & Ganga Rejyvenatbn, MinIstry of JaI ShaktI has undertaken preParation
of a Draft Model Bill an Integrated Water Resource Manage-nent (IWRM) rar State
Governments whcn will also include suitably provisions of ''Dratt laver RegulatIon
Zone (RRZ) Bill". A group of offIcials from various related wings of this Ministry has
been constituted for thIs purpcne

Once the draft Model State Bill for RRZ is prepared, it will be inter-alia referred
to MoE,F&CC for comments and suggestions. After consu Station, it would be finalized
and approved by the competent authority, and sent to States to adopt for legislation
and implementation. A proposal to empower a Central agency/authority under the
provisions of Environment (ProtectIon) Act, 1986 to handle and implement the
provisions of RRZ for the areas falling in such States, tin the Bme they enact their own
State acts for the same is also under consideratIon.

With regards,

£ fK) qR'Traqq )

Yours sincerely,

(Gajendra Singh Stnkhawat)

Shri Bhupender Yadav
Honble Minister for Environment, Forest and Climate Change
2nd Floor, Agni Block,
IndIra Paryavaran Bhawan, Jorbagh Rca(
New Delhi CFA.T; aa Md

¤3f&MRI:
Office : 210, Shram Shakti Bhawan. Ran Mar& New Delhi-HO ocn
Tel: No. (011) U/11780, 23714663, 237142Cli, Fax : (011) 2371CBCR

E-mail : mini$ter-jalshakti@gov.in
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IN THE HI(; it COURT OF JUDIC'A’FORE AT BOMBAy
ORDINARY ORIGIN AL CIVIL JURISDICTION

PUBLIC INTEREST lll'l'IGA'l-ION NO, 14 OF 2014,

Vanashakti Public Trust and another . . . Petitioner

V/S

Union of India & others . . . Respondents

ADDITIONAL AFFIDAVIT IN REPLY OF RESPONDENT NO. 1

DATED THIS DAY OF ll'h April 2023

Advocate Ashutosh Misra,
Adv. for Respondent No. 1
40 1/C, Natwar Chamber
94, Nagindas Master Road
Fort, Mumbai – 400023.
Mob No. 8286932322
Email:gargi22am@gmail.com
Advocate Code- 1 - 14254
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Increased flood risk in Indian sub-continent under the warming climate

Haider Ali, Parth Modi, Vimal Mishra∗

Civil Engineering, Indian Institute of Technology Gandhinagar, Gandhinagar, 382355, India

A B S T R A C T

Millions of people in Indian sub-continent are affected by floods, which have increased during the past decades and likely to increase further in response to warming
climate. However, changes in the frequency of floods and associated risks under the warming climate in Indian sub-continent remain largely unrecognized. Using the
observations and simulations from Noah-MP land surface hydrological model, we examine the observed and projected changes in extreme precipitation and floods
events. A majority of river basins in the Indian-subcontinent experienced a rise in extreme precipitation events during 1966–2005; however, these increasing trends
are mostly insignificant at 5% level. Using downscaled and bias-corrected future and historic climate projections from Coupled Model Intercomparison Project
(CMIP5) and the Noah-MP model, we show that the frequency of single and multi-day extreme precipitation and flood events are projected to increase substantially in
the future over the Indian sub-continental river basins. A significant increase in multi-day (1–5 day) frequency of extreme precipitation and flood events, exceeding
return levels based on the historic period (1966–2005), is projected under RCP 2.6 and RCP 8.5 emission scenarios. Our results show that the projected increase in
flood frequency can be reduced to half under the low (RCP 2.6) emission scenario in comparison to the high emission scenario (RCP 8.5). More than half of the
precipitation extremes result in flood events of 20, 50, and 100 year return periods in the majority of river basins in the Indian sub-continent. Moreover, the multi-day
flood events are projected to increase with a faster rate in the future than the single day events, which can have strong implications for agriculture and infrastructure.

1. Introduction

Extreme precipitation events pose enormous pressure on millions of
people living in the Indian sub-continental region (Mukherjee et al.,
2018; Shah and Mishra, 2016). Under the warming climate, the fre-
quency of floods and associated damage has substantially increased
(Gosain et al., 2006; Gupta and Nair, 2011; Milly et al., 2002). More-
over, the projected increase in air temperature and the monsoon season
(June–September) precipitation extremes is likely to lead to frequent
floods in the Indian subcontinent (Kumar et al., 1999; Menon et al.,
2013). A significant increase in extreme precipitation events over
central India has been reported, which can be attributed to warming of
sea surface temperature (SST) over the equatorial Indian Ocean
(Goswami et al., 2006; Rajeevan et al., 2008; Pai and Sridhar, 2015).
Moreover, a few recent studies show a gradual decline in monsoon
circulation and precipitation amount over India (Kulkarni, 2012; Roxy
et al., 2015; Singh et al., 2014) while a considerable increase in the
intensity and frequency of extreme precipitation (Guhathakurta et al.,
2011; Pattanaik and Rajeevan, 2010; Roxy et al., 2017). Roxy et al.
(2017) reported a threefold increase in the number of widespread ex-
treme precipitation events over central India for 1950–2012.

Extreme precipitation events in India in the past caused flooding,
affected economy, and resulted in the loss of lives (Wallemacq et al.,
2015). Several extreme precipitation events occurred during the recent
decades are noteworthy for their impacts on society and infrastructure.

For instance, extreme precipitation (940mm in 18 h) event in Mumbai
(July 2005) was a disaster that led to flooding affecting 20 million
people and causing around 1200 deaths (Gupta and Nair, 2011). Si-
milarly, Mumbai experienced flooding in September 2017 due to ex-
treme precipitation (330mm in 24 h), which largely affected road
transportation. Furthermore, Chennai received 483mm precipitation in
48 h in November 2015, which had a devastating impact with economic
loss of over $3 billion (Boyaj et al., 2017; van Oldenborgh et al., 2016).

Other than localized flooding, which is mostly caused by extreme
precipitation, the river basin scale flooding can be due to extreme
precipitation and other factors associated with catchment character-
istics (Shah and Mishra, 2016; Mishra and Lilhare, 2016; Sharma et al.,
2018). For instance, extreme precipitation resulted in a large flooding
in Uttarakhand in June 2013 claiming more than 6000 lives and an
estimated loss of $3.8 billion (Kumar, 2013). More recently, extreme
precipitation in August 2018 in Kerala caused a widespread flooding
and death of more than 440 people (Mishra and Shah, 2018; Mishra
et al., 2018a). A preliminary estimate of economic loss due to Kerala
flood exceeds over $3 billion (Gulf News, 30 August 2018). Both
flooding and extreme precipitation events are likely to increase under
the warmer climate in India (Mukherjee et al., 2018) posing more risk
of economic loss and damage to infrastructure. Dottori et al. (2018)
showed that 1.5 °C increase in global mean temperature from the pre-
industrial level will lead to an increase in human losses from flooding
by 70–80% with a higher risk in South Asia.
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Understanding the past and future changes in extreme precipitation
and flood events is important as these affect human lives and flood
control measures (Ali et al., 2014; Ali and Mishra, 2018b; Fowler and
Kilsby, 2003; Mailhot et al., 2010). Moreover, precipitation extremes of
more than one-day duration cause large-scale flooding (Pielke and
Downton, 2000; Zhang et al., 2009). Despite the profound implications
of flood and extreme precipitation, our understanding of changes in
extreme precipitation and flood risk under warming climate over the
Indian subcontinent remains limited. Here, we provide an assessment of
flood risk over the Indian subcontinent under the projected future cli-
mate to address the following questions: 1) to what extent the fre-
quency of flood and extreme precipitation events is projected to change
in the Indian sub-continental river basins? 2) How different is the risk
(estimated in terms of the frequency of flood events) of increased flood
events under the low (RCP 2.6) and high (RCP 8.5) emission scenarios
in the Indian sub-continent?

2. Data and methods

2.1. Datasets

We obtained gridded daily precipitation at 0.25° from India
Meteorological Department (IMD), which is available for 1901–2015
(hereafter IMD; Pai et al., 2015). The gridded precipitation product is
developed using inverse distance weighting interpolation scheme
(Shepard, 1984) based on observations from 6995 gauge stations across
India. Similarly, we obtained daily maximum and minimum air tem-
perature from IMD, which were developed using data from 395 gauge
stations across India (Srivastava et al., 2009). We further re-gridded air
temperatures from 0.5 to 0.25° by applying Synergic mapping (SYMAP)
algorithm and a temperature lapse rate of 6.5 °C/km rise in elevation
(Maurer et al., 2002). Since the parts of the Indus, Ganga, and Brah-
maputra fall outside India, we obtained daily precipitation, daily
maximum and minimum air temperatures from Sheffield et al. (2006)
for the part of sub-continent that is outside India. Shah and Mishra
(2016) compared IMD precipitation and temperature to the data from
Sheffield et al. (2006) and reported a reasonable agreement in both the
datasets. The wind speed data was obtained from NCEP/NCAR global
reanalysis dataset (http://www.cdc.noaa.gov/cdc/data.ncep.
reanalysis.surface.html). Daily and monthly streamflow data were ob-
tained from India Water Resources Information System (India-WARIS:
http://www.india-wris.nrsc.gov.in). The observed streamflow data
were obtained for the stations that are not considerably affected by the
presence of dams and reservoirs as described in Shah and Mishra (2016)
and Mishra et al. (2018b).

To simulate the impacts of climate warming on flood events, we
obtained daily precipitation and maximum and minimum temperature
from five General Circulation Models (GCMs) that participated in
CMIP5 (Taylor et al., 2011). The data were obtained for the historical
(1966–2005), near (2020–2059), and far (2060–2099) periods for the
two different representative concentration pathways (RCP) of RCP2.6
(low emission) and RCP8.5 (high emission). The selected GCMs are
GFDL-CM3, GFDL-ESM2M, MIROC-ESM, MIROC-ESM-CHEM, and
NorESM1-M (Table S2). Most of these selected GCMs have better skills
in simulating the main features of the summer monsoon over the Indian
sub-continent (Ashfaq et al., 2017). Moreover, these five GCMs capture
inter-model variability (McSweeney and Jones, 2016; Warszawski
et al., 2014) reasonably well; therefore, these have been used in a
number of previous studies related to impact assessment on hydrology
(Ali et al., 2018; Mishra et al., 2014).

The climate simulations from GCMs show systematic deviations
from the observed climate, which is not suitable for regional or river
basin impact assessment. These deviations are due to errors in para-
meterization or improper representation of atmospheric physics in
GCMs (Ehret et al., 2012) and their coarser resolution (Table S2). We,
therefore, downscaled precipitation and temperature data from the

selected five GCMs to 0.25° and bias-corrected it using the climatology
from the observed data for the historic period (1966–2005). For bias
correction, we used trend-preserving statistical bias correction method,
which was used in the Inter-Sectoral Impact Model Intercomparison
Project (ISI-MIP) (Hempel et al., 2013). Cannon et al. (2015) stated that
preserving the relative change is helpful for maintaining physical
scaling (Clausius-Clapeyron relationship, O'Gorman, 2012) relation-
ships with changes in model-projected temperature.

2.2. Noah-MP model

We used one-dimensional Noah-Multi-Parameterization (Noah-MP
onwards) Land Surface Model (LSM) model to simulate surface runoff
and baseflow for the 18 Indian subcontinental river basins (Table S1).
Noah-MP is the baseline Noah LSM with multi-parameterization options
to advance the development as a process-based dynamic leaf model by
separating the canopy and ground surface to better estimate their
temperatures and related energy and water balance (Niu et al., 2011).
To improve the hydrological processes, a simple TOPMODEL-based
runoff scheme (Beven and Kirkby, 1979) is implemented in Noah-MP to
partition the surface runoff and groundwater discharge where surface
runoff is saturation excess based on the topographic index and
groundwater discharge is parameterized as an exponential function of
the depth to the water table. For more information on Noah-MP LSM
please refer to Niu et al. (2011).

Daily precipitation, maximum temperature, minimum temperature,
wind speed, surface pressure, relative humidity, long-wave radiation,
and surface downward solar radiation are required as meteorological
input for the Noah-MP LSM. Meteorological variables other than pre-
cipitation, temperature, and wind speed were developed using the
mountain microclimate simulation model (MTCLIM) algorithm (Bohn
et al., 2013) as described in Mishra et al. (2018b). Vegetation para-
meters for the Noah-MP were derived from the Moderate Resolution
Imaging Spectroradiometer (MODIS), which were then classified based
on the Modified International Geosphere-Biosphere Programme (IGBP)
scheme. The MODIS-based IGBP product has 20 classes of land use and
land cover data derived during the period of 2001–2005 (Friedl et. al.,
2010). The vegetation parameters of the Noah model consist of vege-
tation fraction, stomatal resistance, minimum and maximum values of
Leaf Area Index (LAI), albedo, and roughness length. The major land
cover classes that were used are Forest, Shrubs, Savannas, Tundra,
Grasslands, Croplands, Wetlands, Built-up, Ice, and Water. We used soil
textures derived from a digital soil map developed by the Food and
Agriculture Organization (FAO) (Sanchez et al., 2009). The Noah-MP
model was calibrated against observed daily and monthly streamflow
using depth of four soil layers, Zilintikevich coefficient, a surface runoff
parameter, and a bare soil evaporation component. Surface runoff and
baseflow generated from each grid were routed using a stand-alone
routing model (Lohmann et al., 1996, 1998). The routing model ex-
plicitly represents routing of runoff and baseflow originated from a grid
cell using a unit hydrograph, which contributes to channel network.

2.3. Analysis approach

We estimated trends in the frequency of the extreme precipitation
events (precipitation≥ 1mm) exceeding percentiles (90, 93 and 95) of
precipitation during 1966–2005 (historic period). We used the non-
parametric Mann-Kendall test (Kendall, 1975; Mann, 1945) to estimate
the linear trends in the frequency at 5% significance level using stan-
dardized test static (Z) and P-value. To estimate changes in the fre-
quency for the entire period (1966–2005), we multiplied trend slope
with the duration (number of years) of the selected period.

We obtained data from five GCMs to estimate two extreme indices
associated with flood and precipitation (to estimate the projected
changes under the future climate) in our study: 1) The frequency of
extreme precipitation events (FEP-Xday; where X denotes the duration
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of precipitation event (1–5day) that exceeds return level (magnitude
corresponding to 20–100-year return periods) based on the historic
period (1966–2005). We also estimated the change in FEP-Xday in the
future periods (2020–2059) and (2060–2099) considering return level
for the historic period as a threshold. 2) The frequency of extreme flood
events (FEF-Xday) that exceeds the return level based on the historic
period. Similarly, we estimated the change in FEF-Xday in the future
periods against the historic period.

We estimated FEP individually and then calculated ensemble mean
of FEP obtained using the five GCMs using downscaled and bias-cor-
rected data. We estimated return levels (magnitude) for different return
periods (20, 50 and 100-year) based on the historic period using sta-
tionary assumption. We used Annual Block Maxima (ABM) approach to
estimate highest (annual maximum precipitation; AMP) precipitation
event in each year. We then fitted Generalised Extreme Value (GEV)
distribution to AMP series to estimate return levels corresponding to
different return periods. For more information on this method please
refer to Ali and Mishra (2017; 2018b).

We calculated the number of independent precipitation events (se-
paration of 3 days for 1-day duration while the separation of 1 day for 3
and 5-day durations) that exceed the estimated return level in the
historic period for each duration and return period. The same procedure
was applied for the future period. Finally, we estimated the difference
(FEP) between the numbers of independent precipitation events ex-
ceeding the return level in the future and historic period. Similarly, we
estimated the change in the frequency of multi-day (1, 3, and 5-day)
extreme flood events (FEF) in the future periods. The two flood events
were considered as independent if they have at least 5-days separation
in between. We estimated the ratio of the frequency of floods in the
high (RCP 8.5) and low (RCP 2.6) emission scenarios to evaluate the
impact of climate change mitigation on flood in the Indian sub-con-
tinent. The ratio of the frequency of extreme precipitation and flood
events at the basin outlet was estimated to understand the flood-pro-
ducing potential of extreme precipitation events (assuming the other
characteristics (size, shape, and drainage density) remain constant) in
the sub-continental river basins.

3. Results

3.1. Changes in the frequency of daily extreme precipitation

We estimated the changes in the frequency (F-90, F-93, F-95, and F-
99) of daily extreme precipitation events exceeding 90, 93, 95 and 99th
percentile of precipitation from IMD for the Indian region and from
Sheffield et al. (2006) for outside India for the period 1966–2005. We
used 1966–2005 period for the observed analysis to make it consistent
with the historic period of GCMs. We find that the frequency of extreme
precipitation has increased in many river basins in the sub-continent,
however, the rising trend is largely insignificant (p-value > 0.05) at

5% significance level. We find a significant increasing (up to 4 events)
trend in F-90 in the upper Indus basin and eastern coastal basins
(Fig. 1). However, large parts of the Ganga and the Brahmaputra basins
show a significant decline in the F-90. The changes in the frequency of
extreme precipitation are relatively lower for higher percentiles as
compared to F-90.

Previous studies reported mixed trends in extreme precipitation in
India (Dhanya and Nagesh Kumar, 2009; Ghosh et al., 2009; Vinnarasi
and Dhanya, 2016). Our results show an insignificant (p-value > 0.05)
increasing trend in the frequency of extreme precipitation across major
basins. Mukherjee et al. (2018) reported a decreasing trend in annual
maximum precipitation in the Gangetic Plain, which was attributed to
the significant decline in the monsoon season total precipitation caused
by the increased atmospheric aerosols and warming of the Indian Ocean
(Mishra et al., 2012; Roxy et al., 2015).

Despite a non-significant increase in the frequency of extreme
events in the sub-continental river basins, the widespread events that
cause damage to agriculture and infrastructure have increased in cen-
tral India (Roxy et al., 2017). Roxy et al. (2017) attributed the increase
in extreme precipitation events to the increased variability of the low-
level monsoon westerlies over the Arabian Sea, which increases
moisture supply and strengthens the monsoon. However, there are
several factors that can contribute to the changes in extreme pre-
cipitation events in India. For instance, the regional land-use change,
anthropogenic-aerosol forcing, and increasing Indian Ocean Sea Surface
Temperature (SST) have contributed in the weakening of the South-
Asian Monsoon Circulation over Central India, which in turn have led to
intense but localized precipitation events (Krishnan et al., 2016).
Mishra et al. (2018a) found a consistent increase in precipitation ex-
tremes in India with an increase in vertically integrated moisture
transport records over the Arabian Sea. Moreover, dynamic changes
(large-scale circulations and vertical wind velocity) may further en-
hance precipitation extremes over India (Ali and Mishra, 2018a).

3.2. Changes in the frequency of 3-day extreme precipitation events (FEP-
3day)

Next, we estimated the frequency of 3-day precipitation events
(FEP-3day) that exceed 20-year return levels during the historic period
(1966–2005) under stationary assumption (Fig. S2). We find that the
majority of basins experience about ten FEP-3day under stationary as-
sumption during the historic period.

We further estimated the change in FEP-3day in the future periods
(2020–2059 and 2060–2099) considering 20-year return level for the
historic period as a threshold (Fig. 2). We find a higher spatial varia-
bility in the change in FEP-3day in the future across the river basins in
the Indian sub-continent (Fig. 2). The projected increase in FEP-3day
across the basins is higher in 2060–2099 than 2020–2059. Moreover,
the frequency of precipitation increase is substantially higher under the

Fig. 1. Change in the frequency of extreme pre-
cipitation events exceeding (a) 90th percentile (F-
90), (b) 93rd percentile (F-93), and (c) 95th per-
centile (F-95), and (d) 99th percentile (F-95) of
precipitation for the historic period (1966–2005)
using IMD data within India and Sheffield et al.
(2006) data outside India. Red color shows increase
and blue color shows decrease in the frequency of
extreme precipitation events. The black dots show
significant (p < 0.05) trend in the frequency of
extreme events. We used the non-parametric Mann-
Kendall test to estimate the linear trends in the
frequency at 5% significance level using standar-
dized test static (Z) and P-value. (For interpretation
of the references to color in this figure legend, the
reader is referred to the Web version of this article.)

H. Ali, et al. Weather and Climate Extremes 25 (2019) 100212

3

553 774



high emission pathway of RCP8.5 than the low emission scenario of
RCP2.6. Among 18 basins, the highest increase in FEP-3day is in
Brahmaputra basin (up to 20 and 34 events for RCP2.6 and RCP8.5
respectively) that has been experiencing frequent flooding (Mirza et al.,
2003). On the other hand, the least projected increase in the frequency
of precipitation extremes is likely in the Indus basin (up to 12 and 14
events for RCP2.6 and RCP8.5 respectively) under the stationary as-
sumption. The Ganga Basin, which is one of the most populous and the
largest basin in India, shows a median increase of 11 and 26 in FEP-
3day during 2060–2099 under RCP2.6 and RCP8.5, respectively
(Fig. 2e–f).

In addition to providing ensemble mean values for future period
(Fig. 2), we also estimated the changes for the individual GCMs to
understand intermodel variation (Fig. S3). Among the five selected
GCMs, NorESM1-M shows the highest increase (around 3.5 events
greater than ensemble mean (Fig. 2) in FEP-3day while MIROC-ESM-
CHEM shows the least increase (around 3 events lesser than ensemble
mean) in FEP-3day. Regardless of this intermodel variation, we find
that all the five GCMs project an increase in extreme precipitation
under the future climate, which is a robust signal. We also estimated the
change in FEP for other return periods (50 and 100 years) and durations
(FEP-1day and FEP-5day) (Figs. S4–S11), which primarily indicate to-
wards an increased risk of extreme precipitation events in the Indian
sub-continent.

Our results showing an increase in extreme precipitation events in
India in the future are consistent with the findings reported in the
previous studies (Vittal et al., 2016; Mukherjee et al., 2018). Ali et al.
(2018) showed a higher sensitivity of return levels (design storm) to
climate warming across the urban locations in India. Spatial variability
in the FEP-3day across the basins can be attributed to the spatial
variability of monsoon precipitation in the future. The increase in ex-
treme precipitation in the future is partly due to the higher sensitivity of
precipitation extremes to temperature (Ali et al., 2018; Mukherjee
et al., 2018). Furthermore, regional changes in the atmospheric circu-
lation patterns can also contribute to the future precipitation extremes
(Hertig et al., 2013; Krishnan et al., 2016). Ali and Mishra (2018a)
reported that precipitation extremes over India are more sensitive to the

dynamic components (large scale) of the atmosphere than the ther-
modynamic component.

3.3. Performance of the Noah-MP land surface model

Noah-MP model performed well in estimating evapotranspiration
and runoff in various climate regimes across the contiguous United
States (Cai et al., 2014) and southwest Germany (Poltoradnev et al.,
2018). We evaluated the performance of Noah-MP land surface model
against the observed streamflow. Simulated daily runoff and baseflow
from Noah-MP were routed to gage stations using a standalone routing
model (Lohmann et al., 1996, 1998). We estimated Nash-Sutcliffe ef-
ficiency (NSE; Nash and Sutcliffe. 1970) and correlation coefficient (r)
between observed and simulated streamflow to evaluate the Noah-MP
performance for the subcontinental river basins (Fig. S12; Table S3).
Most of the basins show NSE greater than 0.6 during calibration and
evaluation at daily as well as monthly scales. Moreover, the correlation
coefficient was greater than 0.85 for most of the basins at daily and
monthly time scales. The poor performance of the model at a few gauge
stations is attributable to the input soil and vegetation parameters and
the quality of observed streamflow data. As we aim to understand the
relative changes (instead of relative magnitudes) in extreme flood
events in the future with respect to the historic period, the calibration
and evaluation performance of the Noah-MP LSM may not considerably
affect our results. Moreover, we do not aim to simulate the influence of
water management structures (dams and reservoirs) and irrigation on
floods rather our emphasis is on understanding the impact of the pro-
jected climate on floods.

3.4. Changes in the frequency of extreme flood events

We estimated the frequency of 1-day flood events (FEF-1day) in the
historic period that exceeds 20-year return levels under the stationary
assumption (Fig. 3a). The frequency of flood events was estimated using
daily streamflow simulated from the Noah-MP at the selected locations
in each basin. We find that the majority of the basins experience a
median of 9 events of FEF-1day, which is consistent with the frequency

Fig. 2. Change in the frequency of 3-day duration
extreme precipitation events (FEP-3day) in the near
period (a) 2020–2059 and (b) far period
2060–2099, exceeding 20-year return level based on
the historic period (1966–2005) using the ensemble
of five GCMs for RCP2.6 scenario, (c) and (d) same
as (a) and (b) respectively but for RCP8.5 scenario,
(e) median FEP-3day for each basin for 2020–2059
(red) and 2060–2099 (blue) periods respectively,
for RCP2.6 scenario, and (f) same as (e) but for
RCP8.5 scenario. (For interpretation of the refer-
ences to color in this figure legend, the reader is
referred to the Web version of this article.)
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of precipitation extremes. Moreover, FEF rises with the increase in the
duration (3-day and 5-day) of flood events indicating the multi-day
flood events are more than the single-day events. For instance, median
FEF-3day (FEF-5day) across the basins is 11 (12) for the stationary
assumption (Fig. 3b–c).

We further estimate the change in FEF-1day in the projected future
climate against the historic period considering 20-year return level as a
threshold (Fig. 4). We notice a rise in the flood frequency across the
sub-continental basins under the warming climate, which is consistent
with the projections of precipitation extremes. Moreover, increase in
the FEF-1day is higher under the RCP8.5 than RCP2.6. The rise in FEF-
1day is higher in the late 21st century (2060–2099) than the mid
(2020–2059) 21st century for the majority of the basins. The highest
projected increase in FEF-1day among all the basins is likely in the
Brahmaputra basin (median 22 and 33 events for 2020–2059 and
2060–2099, respectively under RCP8.5) while the least increase is
projected in Indus basin (median 5 and 6 events for 2020–2059 and
2060–2099, respectively under RCP8.5) (Fig. 4f). Therefore, the pro-
jected increase in the flood frequency is consistent with the frequency
of extreme precipitation as both are projected to rise in response to
warming climate. Since, GCMs show uncertainty in estimating pro-
jected runoff (Melsen et al., 2018), we estimated the changes in FEF-
1day for the individual GCMs (Fig. S13). Among the five GCMs,
NorESM1-M shows the highest increase (around 3 events greater than
ensemble mean (Fig. 4)) in FEP-3day while MIROC-ESM-CHEM shows
the least increase, which is consistent with the projections of extreme
precipitation events in the two GCMs. Consistent with the projections of
3-day flood events, the frequency of one-day flood events at 50 and 100
year return periods are also projected to increase under the warming
climate in the Indian sub-continent posing a higher risk in the future
(Figs. S14–S15).

The frequency of multi-day flood events (FEF-3day and FEF-5day) is
higher than FEF-1day in the historic period (Fig. 3). Therefore, we es-
timated the projected change in FEF-3day in the future periods con-
sidering 20-year return level based (Fig. 5). Consistent with the pro-
jected change in FEF-1day, the rise in FEF-3day is higher for the
2060–2099 than the 2020–2059. Moreover, the projected increase in
the multi-day flood events is lower under the low emission scenario of
RCP2.6 for most of the basins, which indicates the benefits of climate
change mitigation. We find that the projected increase in multi-day
flood events under the future climate is higher than the increase in daily
flood events (Figs. 4 and 5 and Figs. S16–S19). Moreover, the projected
increase in FEF-5day is higher (median difference 8 events) than FEF-
3day values across all the basins. The change in FEP-5day is con-
sistently less for the higher time periods (50 and 100-year) in com-
parison to 20 year return period (Figs. S20–S21).

4. Discussion

Using the Noah-MP land surface model and downscaled and bias-
corrected data from the five GCMs, we estimated changes in the pre-
cipitation extremes and flood under the warming climate. Our findings
showing the projected increase in extreme precipitation events and
floods in the highly populated Indian sub-continent differ from the
previous studies (Mukherjee et al., 2018; Roxy et al., 2017) and provide
important insights. For instance, a majority of the previous studies
(Mukherjee et al., 2018; Roxy et al., 2017; Ghosh et al., 2009 and
others) focused on the observed and projected changes in precipitation
extremes. However, we comprehensively discuss the projected changes
in the single and multi-day flood events along with the extreme pre-
cipitation events in the Indian sub-continental river basins using a well-
calibrated land surface model. Our results show the projected changes
and the associated spatial differences in the projected floods in the
Indian sub-continental river basins, which have implications for the
future flood and water management.

Notwithstanding intermodel variations, the projected increase in
extreme precipitation and flood events in the Indian sub-continent is
robust. Both multi-model ensemble mean and individual GCMs project
a considerable increase of both the extremes in the future. However,
other precipitation extremes, the frequency and magnitudes of flood
events can be governed by initial hydrologic condition and catchment
characteristics (Sharma et al., 2018; Wasko et al., 2016; Do et al., 2017;
Ivancic and Shaw, 2015). In a recent study, Sharma et al. (2018) argued
that precipitation extremes can increase in response of climate warming
but not necessarily flood events, which is consistent with the previously
reported findings of Ivancic and Shaw (2015). While we did not explore
the role of all the possible factors (initial hydrologic condition, basin
characteristics, and land use/land cover) that can affect flood frequency
in the future climate, we estimated the ratio of the frequency of flood to
extreme precipitation events exceeding 20, 50, and 100 year return
level for all the 18 basins (Fig. 6, Supplemental Figs. S22–S24). Our
results show that there is a considerable variability in the ratio of flood
and extreme precipitation events in the Indian sub-continent. For most
of the basins about half of 20 year return period, 3-day extreme pre-
cipitation events result in 20-year flood (Fig. 6a and b). More details on
single-day flood events and intermodel variation for the individual
GCMs are presented in supplemental information (Figs. S22–S24) The
ratio (flood/precipitation extremes) varies spatially and also with the
return period. For instance, we find that the river basins located in the
semi-arid climate of western India (Mahi, Narmada, and Sabarmati)
have a lower ratio while the basins located in the eastern part (Brah-
maputra, Subernarekha) have a higher value. We do not find any
considerable difference in ratio of the frequency flood to precipitation
extremes based on emission scenario (RCP 2.6 and RCP 8.5). A detailed
assessment of the role of initial hydrologic conditions (soil moisture)
and other basin and storm characteristics (Sharma et al., 2018; Wasko
et al., 2016; Do et al., 2017; Ivancic and Shaw, 2015) prior to extreme

Fig. 3. (a–c) The frequency of 1–5-day duration extreme flood events (FEF-
1day, FEF-3day, and FEF-5day) in the historic period exceeding 20-year return
level based on the historic period (1966–2005) for stationary assumptions re-
spectively, (d–f) same as (a–c) respectively but for 50-year return level, and
(g–i) same as (a–c) respectively but for 100-year return level based on the
historic period (1966–2005).
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precipitation events in the future climate remains the scope of future
studies.

The projected increase in multi-day FEF can be attributed to the
increase in monsoon season precipitation in the future which largely
dominate streamflow and water availability in India (Kumar et al.,
2006; Mishra and Lilhare, 2016). Previously, Menon et al. (2013) re-
ported a higher trend in the increase in mean monsoon precipitation in
India under RCP8.5 as compared to other low emission scenarios. Si-
milarly, Ali et al. (2018) found a substantial projected increase in mean

annual precipitation in all the selected reservoirs in their study in India
at the end of the 21st century under RCP8.5 as compared to the RCP2.6
scenario. Our results show a higher increase in flood events across the
basins under RCP8.5 as compared to RCP2.6 emission scenario (Fig. 7).
We find that in most of the basins, the flood risk (in terms of the fre-
quency of flood events) can be reduced by half under the low emission
(RCP 2.6) scenario in comparison to the high (RCP 8.5) scenario. Re-
duction in the frequency of floods under the low emission scenario is
higher in the late 21st century in comparison to the near (2020–2059)

Fig. 4. Change in the frequency of 1-day duration
extreme flood events (FEF-1day) in the near period
(a) 2020–2059 and (b) far period 2060–2099, ex-
ceeding 20-year return level based on the historic
period (1966–2005) using the ensemble of five
GCMs for RCP2.6 scenario, (c) and (d) same as (a)
and (b) respectively but for RCP8.5 scenario, (e)
median FEP-3day for each basin for 2020–2059
(red) and 2060–2099 (blue) periods respectively,
for RCP2.6 scenario, and (f) same as (e) but for
RCP8.5 scenario. (For interpretation of the refer-
ences to color in this figure legend, the reader is
referred to the Web version of this article.)

Fig. 5. Change in the frequency of 3-day duration
extreme flood events (FEF-3day) in the near period
(a) 2020–2059 and (b) far period 2060–2099, ex-
ceeding 20-year return level based on the historic
period (1966–2005) using the ensemble of five
GCMs for RCP2.6 scenario, (c) and (d) same as (a)
and (b) respectively but for RCP8.5 scenario, (e)
median FEP-3day for each basin for 2020–2059
(red) and 2060–2099 (blue) periods respectively,
for RCP2.6 scenario, and (f) same as (e) but for
RCP8.5 scenario. (For interpretation of the refer-
ences to color in this figure legend, the reader is
referred to the Web version of this article.)
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period. Despite the intermodel variation (Supplemental Figs. 14–21),
we find that the flood risk can be reduced under the climate change
mitigation as aimed under the Paris agreement. The significant

difference in the increase in the frequency of floods under high and low
emission scenarios highlights the importance of mitigating climatic
change (Hallegatte et al., 2016), which will be vital for reducing the

Fig. 6. Ratio of number of 3-day flood events to 3-
day extreme precipitation events for 20, 50, and 100
year return periods for Near (2020–2059; red) and
Far (2060–2099; blue) periods. Precipitation ex-
tremes for the selected return periods were esti-
mated considering the entire river basin while the
number of flood was estimated at the outlet of the
basin. The analysis was performed for low (RCP 2.6)
and high (RCP 8.5) scenarios taking ensemble mean
of five GCMs. (For interpretation of the references to
color in this figure legend, the reader is referred to
the Web version of this article.)

Fig. 7. The influence of climate change mitigation
on the frequency of 1 and 3-day flood events for
Near (2020–2059; red) and Far (2060–2099; blue)
periods. The number of flood events for 20, 50, and
100 year return periods was estimated at the outlet
of the selected river basins. (For interpretation of
the references to color in this figure legend, the
reader is referred to the Web version of this article.)
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flood risk in the future climate.
The other important aspect is related to the difference in single and

multi-day extreme precipitation and flood events under the future cli-
mate. Multi-day extreme precipitation and flood events have increased
in many regions in the world during the last few years (Fowler and
Kilsby, 2003 (Scotland); Kunkel et al., 1999 (United States); Mailhot
et al., 2010 (Canada)). Our results show that multi-day precipitation
extremes and floods are projected to be more frequent than daily ex-
tremes in the future across the Indian subcontinent. The relatively faster
increase in the multi-day floods might be associated with the role of
initial hydrologic conditions (Sharma et al., 2018; Ivancic and Shaw,
2015). Ekström et al, (2005) and Mladjic et al. (2011) reported a higher
future increase in multi-day precipitation extremes than daily extremes
over UK and Canada respectively. Multi-day precipitation extremes are
proxies for large-scale floods (Pal et al., 2004) and their increase in the
future will largely dominate streamflow, which may have an adverse
effect on agriculture and water resources. Similarly, the projected in-
crease in multi-day flood events over the Indian subcontinent under the
warmer climate has strong implications.

5. Conclusions

Based on our findings, the following conclusions can be made:

1. We find that many sub-basins in the Indian sub-continent have ex-
perienced an increase in the frequency of extreme precipitation
event during the historic observed period (1966–2005). However,
except for a few, the rising trends in the majority of sub-basins are
not statistically significant. Multi-day precipitation events that cause
river basin flooding are projected to increase across all the basins
under the future climate. For instance, the changes in the frequency
of 3-day precipitation events (FEP-3day) exceeding 20-year return
level are projected to increase by 20 and 30 events from the historic
period under the RCP2.6 and RCP8.5, respectively in the future
across all the basins under stationary condition.

2. The multi-day flood events are projected to increase more rapidly
than daily flood events. For instance, a majority of basins in the sub-
continent are projected experience a rise of about 30–40 in the FEF-
3day and FEF-5day in comparison to an increase of 20 events in the
FEF-1day. The projected increase is higher for the end of 21st cen-
tury 2060–2099 than the mid 21st century (2020–2059) in all the
basins. Moreover, under the low emission scenario of RCP 2.6, the
risk of flood events based on the frequency in the Indian sub-con-
tinent is far lesser than the high emission scenario of RCP 8.5, which
indicates the need of climate change mitigation.

3. Our results highlight a significant increase in the multi-day pre-
cipitation extremes and flooding in the future in the Indian sub-
continent. The increased risk of flooding in the Indian sub-continent
will have profound implications for agriculture, water resources,
and reservoir operations. Our findings highlight mainly the role of
projected future climate on flood risk, however, other factors asso-
ciated with human interventions (land use change, operations of
dams and reservoirs) can affect the frequency and magnitude of
flooding. Additionally, the role of initial hydrologic conditions can
play a major role to reduce or aggravate the flood risk in the pro-
jected future climate. We find that the risk of flooding in the Indian
sub-continent can be significantly reduced due to climate change
mitigation.
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MAHARASHTRA STATE WATER POLICY, 2019 

1. PREAMBLE:
Per capita water availability is decreasing due to ever increasing population.  Also,
due to rising food demands, rapid industrialization and urbanization the stress on
water management is increasing. As an effect water management has emerged as one
of the 21st century’s grand challenges.
In September 2015, the United Nations 193 member states including India, committed
to the 17 Sustainable Development Goals (SDGs) to be achieved over the next 15
years. SDG-6, "ensuring clean water and sanitation for all" has placed "water" firmly
on the global agenda. Without water, the other development goals - such as ensuring
healthy lives, ending hunger, boosting economic growth and others- will not be
achieved. Further, SDG - 12 - "Ensure sustainable consumption and production
patterns" and SDG - 15 - "Protect, restore and promote sustainable use of
terrestrial ecosystems, sustainably manage forests, combat desertification and
halt degradation and halt biodiversity loss," also are equally relevant. Thus, to
achieve the targets set forth in the SDGs, it is of utmost importance to effectively
develop and manage the water resources.
The distribution of water resources is uneven over a large part of the State. A large
area is, therefore, water deficit whereas a small part is bestowed with abundance in
water. Large part of the State has already  become water stressed. With the threat of
climate changes the situation is likely to deteriorate.
Water being a State subject, State of Maharashtra had framed its Water Policy in 2003
which was subsequently revised in May 2011. Since adaptation of this policy,
significant positive changes have occurred in the water scenario of the State.
However, some of the issues and challenges faced in the state water sector still
continue and require policy reforms.
Government of India (GoI) has also revised its earlier policy and released the National
Water Policy in 2012. GoI vide provisions of clause 16.2 of the National Water
Policy, expresses the intent that the states may revise and align their respective state
Water Policy in accordance with the National Water Policy, keeping in mind the basic
concerns, principles and also a unified national perspective.

With this background, the State has again revised its Water Policy in accordance with 
the National Water Policy for addressing certain State-specific concerns and 
challenges.  

2. SCOPE OF THE POLICY:

This Policy applies to all the line departments, semi-government agencies of the State
Government related to water, local bodies, bulk water users (domestic,
industrial/commercial and others) and the citizens of the State.
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3. OVERVIEW OF THE STATE: 
 

Maharashtra occupies the Western and Central parts of India and has a long coastline 
of about 720 km along the Arabian Sea. With population of 112.4 million, as per 
population Census 2011 and geographical area of 0.308 million sq. km, Maharashtra 
is ranked 2nd by population and 3rd in terms of area. Maharashtra is highly urbanized 
with 45.2 % population residing in urban area. 
The State enjoys tropical monsoon climate and is semi-arid. There exists an extreme 
spatial and temporal variation in the rainfall pattern in the State. The average annual 
rainfall in the State ranges from 400 to 6000 mm. The State witness frequent drought 
conditions.  Almost, 42.5 % area of the State is drought prone. Gross cropped area in 
the State is 22.9 million ha (2015-16), net sown area is 17.19 million ha and area 
sown more than once is 5.929 million ha. Half of the State’s population is dependent 
upon agriculture for their livelihood. 

 
4. WATER RESOURCES OF THE STATE: 
 

The area of the State is covered under five major river basins namely Godavari, 
Krishna, Tapi, Narmada and West flowing river basins. Also, a very small area of 
North-Eastern part of the State comes under the Mahanadi basin. The estimated 
average annual availability of water resources of the State is 198 Billion cubic metres 
(BCM) which consists of 164 BCM of surface water and 34 BCM of  groundwater. 
The storage capacity created through State Sector water resources projects is 42.85 
BCM as of June 2017.  
Except the West flowing rivers, Maharashtra shares remaining four river basins with 
the neighbouring states. Various inter-state river water disputes, tribunal awards 
/agreements and decisions on water sharing have limited the use of surface water 
resources of the State to about 126 BCM, of which 69 BCM (55%) contribution is 
alone of west flowing river basins. The Cultivable area of this region is very limited 
(10.6 %), comprising narrow strip of 50 km between Sahyadri ranges and Arabian 
Sea. Hence, there is a limitation on local use of entire available water.  The entire 
water available in basins of West flowing rivers can neither be used locally nor can be 
transferred economically to other basins as the rest of the basins are separated by high 
altitude ridge (+610 m). On the other hand, remaining four river basins having 89.4% 
of the cultivable area has only 45%  of the water resources. Due to these constraints, 
about 42.50% area of the State lies in deficit or highly deficit sub-basins. The State is 
experiencing water shortage and recurrent droughts. 
The State is divided into 1531 elementary watersheds considering river basin and sub-
basin boundaries as the base. Watershed wise groundwater assessment was done in 
2013-14 and it revealed that net groundwater availability is 31.48 BCM and annual 
draft is about 17.07 BCM.  
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6.2  Uncertainty in availability of water: 

There is a wide temporal and spatial variation in the availability of water 
resources within the State which may increase substantially in future due to 
the impending Climate Change,  causing deepening of water crisis and 
instances of water related disasters; i.e. floods, increased erosion and 
increased frequency of droughts etc. 

 6.3 Limitation to access to available water: 

There are limitations for utilizing available water in Eastern Vidarbha due 
to  difficulties in diversion of forest land, and in Konkan region due to 
topographical constraints. 

 6.4 Lack of assured access to allocated quota of water: 
There is no assured access to the farmers for their allocated quota due to 
deferred maintenance of the water resources projects.  
The delineation and handing over command areas to WUAs is very slow due 
to lack of funds for carrying out restoration & rehabilitation of the 
distribution system to design parameters. 

   6.5   Low operational efficiency: 
  Lack of proper maintenance of the created irrigation infrastructure results in 

low water use efficiency. To strike a balance in the investment on 
completion of the ongoing water resources projects and that on maintenance 
of the existing infrastructure through limited available resources is a 
challenge. 

6.6   Significant gap between IPC & IPU: 
Bridging the gap between Irrigation Potential Created (IPC) and Irrigation 
Potential Utilized (IPU). 

 6.7  Depleting groundwater resources: 
Groundwater, though part of the hydrological cycle and a community 
resource, is still perceived as an individual property and is being exploited 
inequitably without any recharge obligations leading to its over-exploitation 
in several areas. Presently, seventy six watersheds have become over-
exploited and four are rendered critical. 
 

6.8 Losses in Urban Distribution Network:  
Reducing the Non-Revenue Water (NRW) and Restricting domestic water 
use within the prescribed norms particularly in urban areas is a key issue 
which needs to be addressed on priority.  
 
 

6.9 Deteriorating Water Quality:  
Release of untreated effluent by the industries and urban local bodies is 
deteriorating water quality of both the surface water as well as the ground  
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activities and validating the same before role out. 
(vii) Key persons will be provided with sponsorships for higher studies /

specialization and exposure through international cooperation
activities.

(viii) Collaboration with State educational institutes will be done to meet
the changing need of the skilled manpower in the water sector.

16. MONITORING AND INFORMATION SYSTEM:

(1) Reliable and appropriate data and information essential for effective
management of water resources.  A modern integrated monitoring
networks for hydro-meteorological, water resources and water use
data with information management system, shall be established on
real time basis. This will sustain and support planning, project
formulation and implementation, operations and decision making by
the River Basin Agencies, all water users, water service providers
and other agencies.

(2) All State agencies, departments and all entities - public or private,
that collect, maintain, collate or archive hydro-meteorological,
related water resources and water use data shall contribute data to
information system after ensuring its validity and accuracy.  All such
data shall be in public domain.

(3) The State shall monitor and take appropriate measures through
community involvement to address problems like unacceptable
depletion or raising the groundwater level, salinity or similar
problems arising out of prevailing water uses.

(4) In view of change in water availability, change in cropping pattern
and diversion of more water for non-irrigation purposes, the
irrigation potential of the water resources projects completed before
ten years shall be reviewed realistically.

(5) All water user entities shall publish annual water accounts and water
audit reports. Such reports shall contain all data relating to water
quota, actual water use, pollution levels, losses, leakages,
unauthorized withdrawals, recycle and reuse of water, including
return flows, treated effluent water quantity, and per unit
consumption etc. All such reports shall be in public domain.

(6) The Water Resources Department shall undertake the benchmarking
exercise in all the projects in the State, in a phased manner, in such a
way that all projects will be covered. The State shall publish annual

 benchmarking report of water resources projects along with analysis 
and recommendations for improvement, every year by 22nd March 
i.e. World Water Day.

(7) Water auditing shall be made mandatory for all Water Resources
Projects. The  service providers shall be accountable for providing
measuring devices for volumetric supply and for giving the account
of water use in various sectors. The cost of such meters shall be
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recovered from the users in phased manner. The Water Resources 
Department shall publish annual water audit report of all water 
resources projects, along with analysis and recommendations for 
improvement, every year by 22nd March i.e. World Water Day. 

(8) The Water Resources Department shall collect and compile data for
water storages, water use for various categories of use- irrigation
potential developed and utilised, water charges levied and collected
and all other such relevant data. The State shall publish annual
irrigation status report every year by 15th September; i.e. Engineers'
Day.

(9) Remote sensing coupled with Geographic Information System (GIS)
shall be used for sustainable management of Water Resources,
covering all extensively spread water harvesting structures including
irrigation projects. This will include information on runoff, flood
management- mapping of flood plains, watershed management,
management of irrigation in command area- for estimation of acreage
of crop and production, silt accumulation in dam etc. This will
facilitate availability of real time data in public domain leading to
transparency.

17. WATER CHARGES:

Water pricing plays an important role in regulating the water use and ensuring the 
efficiency of water use. The State has already entrusted the responsibility of tariff 
determination to MWRRA. The Authority is further guided by following Principles 
in finalising tariff structure; 

a) The Authority shall function in a transparent and participatory
manner, conducting public consultations & hearing before deciding
upon the tariffs.

b) Authority shall ensure the realisation of at least norm based recurring
expenses on the water infrastructure initially, as well as cost
reflective water pricing subsequently in a phased manner.

c) The recurring expenses shall include operation and maintenance
charges including electricity charges, spares, consumables,
establishment and administrative charges, overheads and also the cost
of special repairs (restoration and retrofitting of structures) including
replacement cost of any component of the infrastructure (viz. control
gates etc.), required to ensure sustainability of the system, water use
efficiency, user access to avail water rights and equitable water
distribution.

d) In order to meet equity, efficiency and economic principles, the water
charges, as a rule, shall be determined on volumetric basis.

e) The pricing of water shall encourage its efficient use and reward
conservation.

f) Recycle and reuse of water after treatment of sewage water to
specified standards be incentivised through a properly planned tariff
system.
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FLOOD LINE MAPS

Red and Blue Line Maps

tr>

Sr.No Subject View/Download

1 Amba  CH 3000 to 5800 (part 3)

2  Amba CH 0 to 1100 (part 1)

3 Amba CH 1100 to 2900 (part 2)

4 Amba CH 6100 to 8500 (part 4)

5 Amba CH 8500 to 9100 (part 5)

6 Bicchan CH 0 to 2000 (part 1)

7 Bicchan CH 2000 to 4600 (part 2)

8 Bicchan CH 4600 to 7000 (part 3)

9 NGT Devna and Jivna

10 NGT Sapan

11 MAP 19-converted (Shahanoor dam)

12 Mar 2019-327 converted (Chadrabhaga dam)

Water
Resources
Department
Government of
Maharashtra,
India
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13 Mar 2019-328 converted (Chadrabhaga dam)

14 Mar 2019-329 converted (Chadrabhaga dam)

15 Chakravati River

16 WAN Major Project

17 MUN River Project RD 0Km to 22KM

18 Torna Project

19 Utawali Project

20 Khadakpurna River Project

21 Khadakpurna River Project RD 0KM to 8KM

22 Khadakpurna River Project RD 8KM to 20KM

23 Khadakpurna River Project RD 20KM to 28KM

24 Khadakpurna River Project RD 28KM to 38KM

25 Khadakpurna River Project RD 38KM to 51KM

26 Khadakpurna River Project RD 51KM to 67.2KM

27 Pentakli Project RD 0KM to 56KM

27 Painganga River Project RD 0KM to 36KM

28 PRANHITA RIVER Dist GADCHIROLI

29 Jam River (Taluka Katol, District Nagpur)

30 Bemla River

31 Adan River(Part-1)

32 Adan River(Part-2)

33 Arunavati river(Part-1)
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34 Arunavati river(Part-2)

35 Arunavati river(Part-3)

36 Sati river

37 Nirguda river

38 Purna river 0 to 49

39 Purna river 49 to 111

40 Jambhali River

41 Kadavi River

42 Kasari River

43 Warna River-1

44 Warna River-2

45 Warna River-3

46 Nal & Damyanti River o to 2000 m Ta Morashi Dist Amaravati

47 KAR River o to 1538 m Dist Wardha

48 Wardha River CH 0 to 20000 Ta Morashi Dist Amaravati

49 Krushna River Ch.0 to 35

50 Krushna River Ch.35 to 45

51 Krushna River Ch.45 to 60

52 Rena River KM 0-31 (Ta.Renapur) Dist. Latur

53 Kanhan River Ta.Saonar Dist.Nagpur

54 Irai River Ch.0 to 35000
m,Tq.Bhadravati,Chandrapur,Balharpur,Dist.Chandrapur

55 Chulband River Tq.Sakoli Dist.Bhandara
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56 Mula Mutha River,Loni Kalbhor to Pargaon,Dist. Pune

57 Bhima River- Narsingpur

58 Bhima RIver Part-1/7

59 Bhima RIver Part-2/7

60 Bhima RIver Part-3/7

61 Bhima RIver Part-4/7

62 Bhima RIver Part-5/7

63 Bhima RIver Part-6/7

64 Bhima RIver Part-7/7

65 Korada River Part-1/2

66 Korada River Part-2/2

67 Man River Part-1/2

68 Man River Part-2/2

69 Ghod River Part-1/3

70 Ghod River Part-2/3

71 Ghod River Part-3/3

72 Kukadi River

73 Mandavi River

74 Meena River

75 Pushpawati River

76 Khar River

77 Vincharna River
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78 Sina River and Bhingar Nallah

79 Wainganga River (Dist. Bhandara

80 Panchganga River Part I- Kolhapur City

81 Panchganga River Part II- Kolhapur City

82 Krushna River Part I- Sangali City

83 Krushna River Part II- Sangali City

84 Krushna River Walwa To Ankalkhop

85 Vedganga River

86 Hiranyakeshi River

87 Tamraprani River

88 Ghatprabha River

89 Sur River Dist.Bhandara

90 Koyna River 0 to 40

91 Koyna River ch.40 t0 68

92 Gadhi River

93 Gandhari River

94 Nirabai River

95 Kal River (Mahad) Part-I

96 Kal River (Mahad) Part-II

97 Nageshwari River Part-I

98 Nageshwari River Part-II

99 Amba River Part-I
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99 Amba River Part-II

100 Amba River Part-III

101 Amba River Part-IV

102 Kal River (Mangaon) Part-I

103 Kal River (Mangaon)Part-II

104 Kal River (Mangaon) Part-III

105 Kal River (Mangaon) Part-IV

106 Kundalika River Part-I

107 Kundalika River Part-II

108 Kundalika River Part-III

109 Patalganga River Part-I

110 Patalganga River Part-II

111 Patalganga River Part-III

112 Savitri River Part-I

113 Savitri River Part-II

114 Savitri River Part-III

115 Vel River Part-I

116 Vel River Part-II

117 Vel River Part-III

118 Vel River Part-IV

119 Ram River Ta. Haveli Dist. Pune

120 Urwade River
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121 Mula River Part-I & II

122 Mula River Part-III & IV (a)

123 Mula River Part-IV (b)& V

124 Mula River Part-VI

125 Indrayani River

126 Kasarsai River

127 Tanasa River(Index)

128 Tanasa River Part-1

129 Tanasa River Part-2

130 Tanasa River Part-3

131 Vaitarna River(Index)

132 Vaitarna River Part-I

133 Vaitarna River Part-II

134 Vaitarna River Part-III

135 Vaitarna River Part-IV

136 Vaitarna River Part-V

137 Vaitarna River Part-VI

138 Ram River

139 Mutha River-- Temghar Dam to Khadakwasla-Part I

139 Mutha River-- Temghar Dam to Khadakwasla-Part II

140 Mutha River-- Temghar Dam to Khadakwasla-Part III

141 Mutha River-- Temghar Dam to Khadakwasla-Part III
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142 Mutha River-- Khadakwasla Dam to Sangam Bridge

143 Mutha River-- Sangam Bridge To Mudhava K. T Weir

144 KHUNI RIVER 1

145 KHUNI RIVER 2

146 KHUNI RIVER 3

147 KHUNI RIVER 4

148 GOKI RIVER 1

149 GOKI RIVER 2

150 GOKI RIVER 3

151 GOKI RIVER 4

152 Pus River -1

153 Pus River -2

154 Waghadi River 1

155 Waghadi River 2

156 Index Map of Ulhas River

157 Ulhas River 1 (60 to 65 Km)

158 Ulhas River 2 (65 to 71 Km)

159 Ulhas River 3 (71 to 77 Km)

160 Ulhas River 4 (77 to 84 Km)

161 Pawana River (16 To 44 Km)

162 Manjara River Part I(0 To 52.5 Km)

163 Manjara River Part II (52.5 To 106.5 Km)
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164 Manjara River Part III (106.5 To 154 Km)

165 Gadhavi River (0 To 12 Km)

166 Chulband River (0 To 24.4 Km)

167 Nand River (Village Pauni 0 to 1.5 Km & Kalamana 3 to 6 KM )

168 Karpara River

169 Masoli River

170 Lower Dudhana Project,Selu Dist.Parbhani

171 Hingana 0 to 1.4 & Raipur o to 1.5 Km on Vena River,Nagpur

172 Kothewada on Vena River, Nagpur 0 to 2.2 Km

173 Devgad River CH.0 M to 39600 M,Dist.Sindhudurg

174 Devgad River CH.39800 M to 72200 M,Dist.Sindhudurg

175 Karli River CH.0 M to 39700 M,Dist.Sindhudurg

176 Karli River CH.37300 M to 64300 M,Dist.Sindhudurg

177 Karli River CH.64300 M to 90000 M,Dist.Sindhudurg

178 Achara River CH.0 M to 52900 M,Dist.Sindhudurg

179 Gad River CH.0 M to 51900 M,Dist.Sindhudurg

180 Gad River CH.50600 M to 84100 M,Dist.Sindhudurg

181 Naringre River CH.0 M to 35500 M,Dist.Sindhudurg

182 Terekhol River CH.0 M to 52300 M,Dist.Sindhudurg

183 Tilari River CH.0 M to 19900 M,Dist.Sindhudurg

184 Vaghotan River CH.0 M to 56800 M,Dist.Sindhudurg

185 Vaghotan River CH.48300 M to 83000 M,Dist.Sindhudurg
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186 Vaghotan River,Shuk River & Arebian Sea Details,Dist.Sindhudurg

187 Nand River 9 to 11.2 KM,Pimpara,Tq.Umred,Dist.Nagpur

188 Shastri River Part -1 Tq. Sangmeshwar Dist. Ratnagiri

189 Shastri River Part-2 Tq. Sangmeshwar Dist. Ratnagiri

190 Kapshi part-1 Tq. Sangmeshwar Dist. Ratnagiri

191 Kapshi part-2 Tq. Sangmeshwar Dist. Ratnagiri

192 Bav River Part-1 Tq. Sangmeshwar Dist. Ratnagirii

193 Bav River Part -2 Tq. Sangmeshwar Dist. Ratnagiria

194 Gad River Tq. Sangmeshwar Dist. Ratnagiri

195 Gadgadi River Tq. Sangmeshwar Dist. Ratnagiri

196 Sonvi River Tq. Sangmeshwar Dist. Ratnagiri

197 Kajavi River Part-1 Tq. Sangameshwar & Lanja Dist. Ratnagiri

198 Kajavi River Part-2 Tq. Lanja & Ratnagiri Dist. Ratnagiri

199 Kajavi River Part-3 Tq. Ratnagiri Dist. Ratnagiri

200 Palu River Tq. Sangameshwar & Lanja Dist. Ratnagiri

201 Panvel River Tq. Ratnagiri Dist. Ratnagiri

202 Thorali River Tq. Ratnagiri Dist. Ratnagiri

203 Muchakundi River part-1 Tq.Lanja Dist.Ratnagiri

204 Muchakundi part-2 Tq. Lanja. Dist. Ratnagiri

205 Kodvali River part-1 Tq. Rajapur Dist. Ratnagiri

206 Kodvali River part-2 Tq. Rajapur Dist. Ratnagiri

207 Salpe River Tq. Lanja Dist. Ratnagiri
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208 Vashishati River part-1 Tq. Khed & Chiplun Dist. Ratnagiri

209 Vashishati River part-2 Tq. Chiplun & Khed Dist. Ratnagiri

210 Vashishati River part-3 Tq. Chiplun Khed & Guhaghar Dist. Ratnagiri

211 Vashishati River part-4 Tq. Guhaghar Dist. Ratnagiri

212 Jagbudi River Part-1 Tq. Khed Dist. Ratnagiri

213 Jagbudi River Part-2 Tq. Khed Dist. Ratnagiri

214 Jagbudi River Part-3 Tq. Khed Dist. Ratnagiri

215 Vaitarni River-Block Contour Survey Tq. Chiplun Dist. Ratnagiri

216 Vaitarni Tributary-Block Contour Survey Tq. Chiplun Dist. Ratnagiri

217 Chorti River Tq. Khed Dist. Ratnagiri

218 Dubi River Tq. Khed Dist. Ratnagiri

219 Narangi River Tq. Khed Dist. Ratnagiri

220 Nirgudi River Tq. Khed Dist. Ratnagiri

221 Shiv River Tq. Chiplun Dist. Ratnagiri

222 Kanakvira River 0 to 13 KM

223 Kanvi River 0 to 24 KM

224 Murbadi River 0 to 39 KM

225 Pej River 0 to 13 KM

226 Poshir River 0 to 14 KM

227 Shilar River 0 to 24 KM

228 Ulhas River 0 to 60 KM

229 Bham River- Bhama Askhed Dam to Shelgaon-upto confluence of
Bhama & Bhima river
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230 Bhima River part 1

231 Bhima River part 2

232 Kumandala River part 3

233 Mun River Project10km

234 Painganga River20KM

235 Torna River10 KM

236 Utawali_RIver10 KM

237 Terna river0to71.5 Km

238 kham river-1

239 kham river-2

240 kham river-3

241 Krishna river 8.5km Krishna Canal Sub Div. Karad

248 Pranhita River Mahagaon Khurd to Dewalmari Dist.Gadchiroli, Map
1-1

249 Pranhita River Mahagaon Khurd to Dewalmari Dist.Gadchiroli, Map
1-2

250 Pranhita River Mahagaon Khurd to Dewalmari Dist.Gadchiroli, Map
1-3

251 Pranhita River Mahagaon Khurd to Dewalmari Dist.Gadchiroli, Map
1-4

252 Pranhita River Mahagaon Khurd to Dewalmari Dist.Gadchiroli, Map
1-5

253 Pranhita River Mahagaon Khurd to Dewalmari Dist.Gadchiroli, Map
1-6

254 Pranhita River Mahagaon Khurd to Dewalmari Dist.Gadchiroli, Map
1-7

255 Pranhita River Mahagaon Khurd to Dewalmari Dist.Gadchiroli, Map
1-8
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256 River Bahudi River Tq Chandur Bazar Dist Amravati

257 Khekada Nala (Pathrot) Tah. Achalpur Dist. Amravati

258 Patalganga River, Tah. Khalapur Dist. Raigad,Village-Madh

259 Patalganga River, Tah. Khalapur Dist. Raigad,Village-Sarsan

260 Patalganga River, Tah. Khalapur Dist. Raigad,Village-niphan

261 Unanda River from Punegaon to Ozarkhed Dam, Tah. Dindori Dist.
NaShik

262 Unanda River from Punegaon to Ozarkhed Dam, Tah. Niphad Dist.
Nashik

263 Parashari River from Tisgaon Dam to Kadava River-Part1, Tah.
Dindori Dist. Nashik

264 Parashari River from Tisgaon Dam to Kadava River-Part2, Tah.
Dindori Dist. Nashik

265 Kolavan River from Waghad Dam to Palkhed Dam-Part2, Tah.
Dindori Dist. Nashik

266 Kadwa River from Palkhed Dam to Godawaririver-Part1,Tah.Niphad
Dist. Nashik

267 Kadwa River from Palkhed Dam to Godawaririver-Part2,Tah.Niphad
Dist. Nashik

268 Kadwa River from Palkhed Dam to Godawaririver-Part3,Tah.Niphad
Dist. Nashik

269 Kadwa River from Palkhed Dam to Godawaririver-Part4,Tah.Niphad
Dist. Nashik

270 Kadwa River from Palkhed Dam to Godawaririver-Part5,Tah.Niphad
Dist. Nashik

271 Dhaman River ,Tah.Dindori,Dist. Nashik

272 Narsala Hudkeshear( Pora Nadi) red Line blue Line Map of length
5.3 KM Between Vihirgaon Tah. Nagpur District Nagpur & Khedi Tah.
Nagpur

273 (Bhogavati River,Ch.-67900 - Padali Kh)
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274 (Bhogavati River and Panchganga River,Ch.73300 to 77000)

275 Panchganga River,Panchaganga to Lakshtirth

276 Panchganga River,Panchaganga to N.H.4

277 Panchganga River,Panchaganga to Valivade

278 Panchganga River,Panchaganga to Rukdi

27९ Bori River,CH.No.35KM to CH.No.60 KM

280 Tiru River.Ta.Jalkot.Dist.Latur.o to 2800km

281 Tiru River.Ta.Jalkot.Dist.Latur.2900 to 8700km

282 Tiru River.Ta.Jalkot.Dist.Latur.8800 to 15000km

283 Tiru River.Ta.Jalkot.Dist.Latur.15100 to 20200km

284 Tiru River.Ta.Jalkot.Dist.Latur.Toposheet

28५ Kolar River.Dist.Nagpur.map1

286 Kolar River.Dist.Nagpur.map2

287 Pohar/Pothipodi River.map

288 Janashi River Village Vangani Ch 0 to 300 (Left Side Local Nalla)

289 Janashi River Village Surai Ch. 3600 to 6000

2९० Janashi River Village Savar Ch 2600 to 4800 (Third Local Nalla)

2९१ Janashi River Village Sakalap Ch6200 to 8600

2९2 Janashi River Village Pabhare Ch7600 to 8600

2९3 JJanashi River Village Saravar Ch 600 to 2700

2९4 Janashi River Village Khargaon KhCh6200 to 8600

2९5 Janashi River Village Mhasala Ch4300 to 6300
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2९६ Janashi River Village Kargaon Bk Ch5900 to 8100

2९7 Janashi River Village Kargaon Bk Ch5900 to 8100

2९8 Janashi River Village Ghonase Ch 0 to 3800 ( Right Side Local Nalla)
(1)

2९9 Janashi River IndexMap ch 00 to 8600

300 Janashi River Index Map 2 Ch 00 to 8600

30१ Janashi River Village Dhorje Ch 1900 to 3600

302 Janashi River Village Devghar Ch0 to 1900

303 Janashi River Village Dehen Ch300 to 2800 ( Left Side LOcal Nalla)

304 Janashi River Village Chikhalap Ch60 to 4900 (Left Side Local Nalla)

30५ Janashi River Village Chirgaon Ch 2600 to 3300

306 Shai River KM 0 to 20.60_1

307 Kalu River KM 1.6 to 73.50_2

308 Kalu River KM 1.6 to 73.50_3

309 Kalu River KM 1.6 to 73.50_4

310 Kalu River KM 1.6 to 73.50_5

311 Kalu River KM 16 to 7350_6

312 Kalu River KM 16 to 7350_1

313 Painganga River,Chandrapur Dist, 12 villages red blue line map

314 Vishnupuri Barriage to Aamduri barriage map-1

315 Vishnupuri Barriage to Aamduri barriage map-2

316 Vishnupuri Barriage to Aamduri barriage map-3

317 Wainganga River,Gondia Dist.-Map-1
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318 Wainganga River,Gondia Dist.-Map-2

319 Wainganga River,Gondia Dist.-Map-3

320 Nag River and its distributaries Map-1

321 Nag River and its distributaries Map-2

322 Nag River and its distributaries Map-3

323 Nag River and its distributaries Map-4

324 pothara River,Wardha District Map

325 Panchdhara River,Wardha District Map

326 Bor River,Wardha District Map

32७ Dham River,Wardha District Map

328 Vidarbha River Sheet - 1

329 Vidarbha River Sheet - 2

330 Vidarbha River Sheet - 3

331 Vidarbha River Sheet - 4

332 Vidarbha River Sheet - 5

333 Vidarbha River Sheet - 6

334 Vidarbha River Sheet - 7

335 Vidarbha River Sheet-8

336 Vidarbha River Sheet-9

337 Vidarbha River Sheet-10

338 Pedhi River Map ,Near Belora Village,Dist.Amravati

339 Gunjawani 1-4 map
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340 Gunjawani5-8 map

341 Gunjawani9-12 map

341 Gunjawani9-12 map

342 Kanandi 1-4 map

343 Karha River map-1

344 Karha River map-2

345 Balganaga River Tal-Khalapur & Pen Dist-Raigad map

346 Jayakwadi to Hiradpuri 0 to 35.5 km map

347 Bor River 0 to 5.06 km map 1

348 Bor River 0 to 5.06 km map2

349 Mula River map ७-१०

350 Mula River map 11-12

351 Dev River red -blue map

352 Valki River red -blue map 1-3

353 Khaparganga River red -blue map 1-3

354 Shivna-Takali River red -blue map 1-3

355 At post Shahagad,Ta.Ambad red -blue map

356 At post Patharwala,Ta.Ambad red -blue map

357 At post Ramasgaon,Ta.Ambad red -blue map

358 At post Jogaladevi,Ta.Ambad red -blue map

359 Sudha River, red -blue map 1

360 Sudha River, red -blue map 2
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361 Sudha River, red -blue map 3

362 Sudha River, red -blue map 4

363 Indrayani River, red -blue map

364 Nira River-Nira Deoghar To Vir 1-6

365 Nira River-Vir To Bhima Confluence 1-12

366 Nira River-Vir To Bhima Confluence 13-24

367 Nira River-Vir To Bhima Confluence 25-32

368 Indrayani River-Charholi to Tulapur

369 Tulashi River-red blue map

370 KumbhiRiver-red-blue map

371 Dudhganga River-red-blue map

372 Dhamani River-red-blue map

373 Waldevi River-red-blue map

374 WAGHADI AND MASARUL NALLA 1-red-blue map

375 NASARDI RIVER -red-blue map

376 ALANDI RIVER 2 -red-blue map

377 ALANDI RIVER 1 -red-blue map

37८ Godawari RIVER 1 -red-blue map

379 Godawari RIVER 2 -red-blue map

380 Darna River 1-11 -red-blue map

381 Darna River 12-23 -red-blue map

382 Darna River २४-2५ -red-blue map
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383 Godavari River 1-13 -red-blue map

384 Godavari River 14-25 -red-blue map

385 Godavari River 26-34 -red-blue map

386 Godavari River 35-43 -red-blue map

387 Godavari River 44-54 -red-blue map

388 Godavari River 55-61 -red-blue map

389 kadwa River 1-9 -red-blue map

390 Mhalungi River 1-११ -red-blue map

391 Mhalungi River 12-23 -red-blue map

392 Gargi River -red-blue map

393 Deherja River Part 1 -red-blue map

394 Deherja River Part 2-red-blue map

395 Deherja River Part 3 -red-blue map

396 Deherja River Part 4-red-blue map

397 Pinjal River Part 1 -red-blue map

398 Pinjal River Part 2-red-blue map

399 Pinjal River Part 3-red-blue map

400 Surya River Part 1-red-blue map

401 Surya River Part 2-red-blue map

402 Surya River Part 3-red-blue map

403 Surya River Part 4-red-blue map

404 Surya River Part 5-red-blue map
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405 Vaitarna River-part1 -red-blue map

406 Vaitarna River-part2 -red-blue map

407 Vaitarna River-part 3 -red-blue map

408 Vaitarna River-part 4 -red-blue map

409 Vaitarna River-part 5-red-blue map

410 Tansa River-part1 -red-blue map

411 Tansa River-part2 -red-blue map

412 Tansa River-part3 -red-blue map

413 Tansa River-part4 -red-blue map

414 Tansa River-part5 -red-blue map

415 Wandri River -red-blue map

416 Krishna River -red-blue map ch.60 to 80km

417 Krishna River -red-blue map ch.80 to 105 km

418 Krishna River -red-blue map ch.105 to 130 km

419 Krishna River -red-blue map ch.130 to 135 km

420 Krishna River -red-blue map ch.135 to 160 km

421 Krishna River -red-blue map ch.160 to 172 km

422 Krishna River nala -red-blue map ch.1 to 7km

423 Krishna River nala -red-blue map ch.8 to 10km

424 Krishna River nala -red-blue map ch.11 to 14km

425 Kundali River -red-blue map ch.0 to 20km

426 Kundali River -red-blue map ch.20 to 24.2km
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427 Veena River -red-blue map ch.0 to 30km

428 Veena River -red-blue map ch.30 to48.5km

429 Vasana River -red-blue map ch.0 to45km

430 Vasana River -red-blue map Ch45 To 51.2 Km &
Tributaries(DeurTilganga River)

431 Vasana River Tributary (Wanganga River) -red and blue map

432 Urmodi River-o to 35 KM -red and blue map

433 Urmodi River-35 toN53.8 KM -red and blue map

434 Urmodi River-Triubataries -red and blue map

435 Tarali River-Ch.0 to 40 KM-red and blue map

436 Tarali River-Ch.40 to 44.7 KM and tributaries-red and blue map

437 Mand River-Ch.0 to 16.4 KM -red and blue map

438 Kolamba River and tributaries -red and blue map

439 Koyana River tributaries(Helwak,Kadoli,Kera,Morana,Chaphal) -red
and blue map

440 Koyana River tributaries(Wang River,Uttar Wang) -red and blue map

441 Revised Map-Vidrupa River ,Akola District -red and blue map

442 Revised Map-Morna River -1,Akola District -red and blue map -0 to
21.5 KM

443 Revised Map-Morna River -2,Akola District -red and blue map-
21.5KM to 58 KM

444 Bagdor nala,Ta.-Kamthi ,Dist.Nagpur-Red Blue Map 1 TO 6

445 Red Line and Blue Line map - Panzara River Dist Dhule

446 Red Line and Blue Line map - Bori River

447 Red Line and Blue Line map - Girna River
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448 Red Line and Blue Line map - Sindphana River

449 Red Line and Blue Line map - Rangavali River

450 Red Line and Blue Line map - Arunawati River

451 Red Line and Blue Line map - Bori River

452 Red Line and Blue Line map - Kan River

453 Red Line and Blue Line map - Amravati River
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River and its 
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Location -1 : Ambivali Kalyan - Slum Encroachment 
Latitude- 19°16'22.74"N Longitude- 73°10'9.47"E 

Tentative Survey No: 203,234,206,227 of Titwala

607 828



Location -2 : Khemani Industry Area Ulhasnagar- Garden and Wall construction

Latitude- 19°15'0.44"N , Longitude- 73°10'17.36"E 

Tentative Survey No: 10,49,51,50 of Varap

608829



Location -3 : Mohan water edge Barvi Dam Rd Badlapur-Buildings 
and Garden have been Constructed. 

Lat: 19°10'53.03"N long: 73°14'46.99"E

Tentative Survey No: 115,86,87,82,81 of Yerjad

 

609 830



Location - 4: Yadav Nagar Badlapur – Buildings have been constructed. 

Lat: 19° 9'56.93"N Long: 73°15'18.96"E

Tentative Survey No: 60/1,65/5,65/4 of Sonivali
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Location-5 Matoshree Resort and River Park Badlapur construction 
carried out on the banks. 

Lat: 19° 9'48.82"N Long: 73°15'19.83"E 

Tentative Survey No: 190,192 of Badlapur

611 832



Location-6 Kudsavre Village, Karjat Road – construction carried out 
on the bank. 

Lat: 19° 6'54.05"N Long: 73°17'58.07"E

Tentative Survey No: 30,31 of Kudsavre

612833



Location-7 Babaji Math Ambeshiv Kh, Poi – Construction carried 
out on the bank. 
Lat: 19°12'35.97"N Long: 73°16'18.65"E

613 834



Location-8 Sagaon – Construction of the wall along the river 
Lat: 19°12'0.41"N Long:  73°18'48.52"E

614835



Location-9 Sainath Shete Resort Pardirada Karand – Constructed a Resort. 
Lat: 19°11'46.16"N Long: 73°18'50.51"E

615 836



Location-10 Padripada , Ambernath – construction of a house 
and a fencing wall. 

Lat: 19°11'19.37"N Long: 73°19'3.99"E

616837



Location-11 River Deck DELTA, Pimploli Construction of a 
house and a fencing wall. 

Lat: 19°10'50.79"N Long:  73°19'49.29"E

617 838



Location-12 Holywrit highschool, Pimploli-Construction on the bank. 
Lat: 19°10'51.14"N Long: 73°20'2.64"E

618839



Location-13 Chavan Wadi, Chandap Village- Construction of 
wall along the river. 

Lat: 19°10'59.11"N Long: 73°20'0.72"E

619 840



Location-14 Ganesh Mandir Titwala – Encroachment by Slums  

Lat: 19°18'14.01"N Long: 73°13'14.53"E

620841



Location-15 Radisson Blu Plaza Resort & Convention Centre, Karjat
– Construction of resort

Lat:  18°52'21.76"N Long:  73°21'50.97"E

Tentative Survey No: 10,6 of Khandap

621 842



Location-16 Radhai Residency Karjat,– Construction of resort

Lat:  18°52'21.76"N Long:  73°21'50.97"E
Tentative Survey No: 42,43 of Tamnath

622843



Location-17 River Island Shelu,– Construction of resort

Lat:   19° 4'10.26"N Long:  73°19'33.34"E
623 844



Location-18 Arenja Farms,Malegoan– Construction of resort

Lat: 19° 3'13.31"N Long: 73°19'49.34"E

Tentative Survey No: 58,59,62 of Malegoan

624845



Location-19 Pooja Farm and Resort, Walkas– Construction of resort

Lat: 19° 0'56.30"N Long: 73°20'28.04"E

Tentative Survey No: 51,52,53 of Walkas
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