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EASTERN ZONAL BENCH, KOLKATA, WEST BENGAL

FINANCE CENTRE, 3f° FLOOR, NEW TOWN

Original Application No.22 of 2021

Between:
Mohammda Khalik Ansari.

............ Applicant.
AND
Ministry of Environment, Forests and Climate Change

wreenn.RESPONdents

AFFIDAVIT of REPLY ON BEHALF OF THE APPLICANT:

1. |, Mohammda Khalik Ansari, Son of Rahamat Ansari, residing at H.No.34,
village-Barj Bhagaimari,5 -Sakrigali, Sakribazar, Sahebganj, Jharkhand -
8161155avita Kumari, aged about 62 years, by Occupation —Business, am
the Applicant of the Original Application that was filed against the inaction
of the respondent authorities to protect river Ganga which flow through
Sahibganj in Jharkand, the river bed of the holy river ganga (flood plains)
are encroached by dumping stones from stone crushing units, spread
throughout the stretch of the river bed, polluting the water of river Ganga

which is the main source of drinking water for the people living in the



district, such activity have also lead i‘o the destruction of the flora and

fauna of the river resulting in untimely deaths of dolphins.

. | say that | have gone through the contents of the affidavits filed by

respondents no 3 (hereinafter referred to as the “said Affidavit”). | have

understood the meaning and purport thereof.

_ Prior to dealing with the said affidavit, some relevant facts needs to be

mentioned :

i) | say that the floodplains of the area on either side of the channel
enclosed between two banks /natural levees of river constitute
flood plains. The present Original Application deals with the
encroachment of flood plains of Ganga in Sahebgan; and the flood
plains are still not free from encroachment.

ii) | say that several illegal stone crushers unit are still operating and
dumping stone chips on the river bank, | am annexing the copy
electricity bills of some of the illegal crushers from which it is
evident that the crusher units are operating. Copy of the Electricity
bills of Pradip Kumar Singh, Sanjay Yadav, Deo Stone Works, Nirmal
kumar Yadav, Mahadev Chandra Ghosh, Lallo Singh, Manish Kumar
Chourasia are annexed herewith and marked as annexure A.

iii)  |say that not only the illegal stone crushing units have encroached
the flood plains, they are also polluting the river Ganga by using
illegal boats to ferry the stone chips to and fro the river. Copy of the
newspaper report of Dainik Jagran dated 7/04/22 is annexed
herewith and marked as annexure B.

iv)  |saythatthe mines department have lodged a few FIRs bearing FIR
No-175/20, FIR No-111/21, FIR No-273/20, FIR No-151/20, FIR No-
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192/20, FIR No-38/20 against the illegal miners. Copies of the FIR's
are annexed herewith and marked as annexure G

V) | say that on 13/02/22 a public notice was issued by the Mines
Department which declares that 20,000 cft stone chips were seized
by the Department from the floodplains of Ganga. Copy of the
notice dated 13/02/22 is annexed herewith and marked as
annexure D.

vi) | say that this Hon'ble Tribunal in its order dated 8/03/22 directed
the advocate of the Applicant to file the guidelines dated 29/10/20,
in compliance of the directions I am annexing the relevant pages of
the Guidelines. Copy of the relevant pages of the Guidelines dated
29/10/20 is annexed herewith and marked as annexure E.

4. Now dealing with th e said Affidavit , | say that the said Affidavit is
ambiguous, vague and does not deal with the allegations of

encroachment of the flood plains of the river Ganga.

5. With regard to paragraphs to paragraphs 1,2,3,4,5 and 6 save and except
what are matters of record, | deny each and every allegation contained
therein as if the same were set out herein seriatim and specifically
traverse. It is denied that there is no encroachment by the stone
chrushers along the banks of the river ghats of Ganga at Sahebganj, | say
that even today the flood plains of ganga are encroached and staked with
stone chips,

6. |say thatthe fact sheet annexed with the Application as Annexure |is false
and do not show the true picture of encroachment of the flood plains of
Ganga. | say that Annexure |, also contains a letter from the forest

department dated 2/01/19 which evidently show that there is an
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existence of stone crusher unit on the flood plains of river ganga. | say that
Annexure Il contains certain rejected Consent applications by the State
Board, inspite of rejection the crusher units are operating as is evident

from the electricity bills,

7. 1 call upon the deponent to substantiate the statements made in

paragraphs 1 to 6 of the said affidavit.

8. It is submitted that no case has been made out in the said affidavit for

denying the relief as prayed for in the application which may be kindly be

allowed.
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VERIFICATION

I, Mohammdakhalik Anszri, Son ofRzhamat Ansari, residing atH.No.84, village-
Barj Bhagaimari,5 -Sakrigali, Sakribazar, Szhebgan;j, Jha_rkhand— 816115Savita Kumani,
aged about 62 years, by Occupation - Business, do hereby verify that the contents of the
Peragraphs 1 to 4 are true to my persenal knowledge and belief and/ or based on
information and/or derived from sources which | verily believe to be true and the
paragraph 5 to 8 are my humble submissions before this Hon'ble Bench based upon legal
advice and I have not suppressed any material facts and circumstances.

Ts TR SR

Signature of the applicant

é’repared in my office and

signed in my presence ATTESTED

s,/ M. HASSAN
NOTARY
Regn. No. 137893/13
High Court, Ca'cutta
Kalkata - 700 QJ1

05MAY 200
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WELCOME TO ONLINE PGRTAL [| JHARKHAND BIJLI VITRAN NIGAM LTD.

Search

Consumer Basic Details

Consumer No -

A Dashboard

Payment History

Consumer Name : PRADI? KUMAR SINGH
= Edit Profile )
Sub Division : Rzjmzhzl
a Logout
Tarrif LTIs
Load 110
Mobile No : =
=
b
QA
N
Current Payment Status e
= Not Paid! 3c
r\ -
1
>

Current Arrear
% 144887.17

Current Dues
241769

&

Month Wise Billing Details =ee

https //secure.urjamitra.infonlinepay/dash/index.php n



4/19/22, 4:23 PM

Search

A Dashboard
5] Payment History

I= Edit Profile

a Logout

https://secure.urjamitra.infonlinepay/dash/index.php

SNO#

Blll
Issue
Date

2022-
04-15
19:31:23

2022-
03-24
09:35:20

2022-
02-20
14:38.06

2022-
01-19
13:40:15

2021-
12-21
12:18:22

2021-
11-18
15:32:20

2021-
10-22
14:39:36

2021-
09-15
14:02:48

2021-
08-12
17:54:40

-

WELCOME TO ONLINE PORTAL || JHARKHAND BIJLI VITRAN NIGAM LTD.

Bill No

66119000422

66119000322

66119000222

66119000122

66119001221

66119001121

66119001021

66119000921

66119000821

Blll
Month

3/2022

2/2022

1/2022

12/2021

11/2021

10/2021

9/2021

8/2021

7/2021

Total
Assesment

96881.92

97392.69

111761.16

102460.75

241736.83

150330.58

15734099

140616.95

161258.35

Total Net
Arrear Demand Actlon
11438717 [2a1769/-)

(=)

[11710413]

(2aa237/-)

View

[1es13332]

(z9700/]

Vieys

| 335733/-

‘ View

23327257

|453)73/‘l

Ve
‘ View

143364 Ul

18324722

301205/ I

323864/- |

Ve l



4/19/22, 4:23 PM

Search

A Dashboard
E] Payment History

I= Edit Profile

8 Logout

ecure.urjamitra.in/onlinepay/dash/index.php

—|0-

WELCOME TO ONLINE PORTAL || JHARKHAND BIJLI VITRAN NIGAI LTD.,

Bill

Issue Bill
SNO# Date Bill No Month
10 2021- 66119000721 6/2021

07-16

08:18.00

Copyright © 2020 JBVNL, All rights reserved.

Het
Demand

Total Total
Assesment Arrear
12921665 [23277222]

[221929]

33



4/19/22, 4:12 PM

Search

A Dashboard
@ Payment History

= Edit Profile

%] Logout

https //secure.urjamitra.infonlinepay/dash/index.php

— -

WELCOME TO ONLINE PORTAL || JHARKHAND BIJLI VITRAN NIGAM LTD. H‘

Consumer Basic Details

Consumer No : KKLT000001

Consumer Name : SANJAY YADAV
Sub Division : Rajmahal

Tarrif : LTIS

Load : 110

Mobile No :

Current Payment Status

=D Not Paid !

Current Arrear
v 338555.51

Current Dues

=D 437986

Month Wise Billing Details

113



4119722, 3:12 PM

Search

»

m

Payment History

*= Edit Profile

m

Logout

s /Isecure. urjamitra.infonlinepay/dash/index.php

SNo#

rJ

Blll
Issue
Date

2022-
04-15
11:58.21

2022-
03-14
11:46'51

2022-
02-16
13:06:16

2022-
01-16
11:36:47

2021-
12-21
13:4417

2021-
11-22
09:3022

2021-
10-23
14:35:53

2021-
09-15
14:4056

2021-
07-16
19:52:30

F,2—

WELGOME TO ONLINE PORTAL || JHARKHAND BLJLI VITRAN NIGAM LTD.

Blll No

29502140422

29502140322

29502140222

29502140122

29502141221

29502141121

29502141021

29502140921

29502140721

Bl
Month

3/2022

2/2022

1/2022

12/2021

1172021

1072021

9/2021

8/2021

6/2021

Total
Assesment

99430.67

98764.27

98854.95

99571.22

101521.45

105166.41

107760.44

20651535

100170.07

Total
Arrear

A

Net
Demand

£591387/-
9/

Actlan
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4/19/22, 4:12 PM WELCOME TO ONLINE PORTAL || JHARKHAND BIJLI VITRAN NIGAM LTD. H

Bill

Issue Bill Total Total Net
SNO# Date Bill No Month Assesment Arrear Demand Action
Search :
10 2021- 29502140621 5/2021 99465.23 !1!&%:&11[ 110%103/ l ‘ Ve
06-19 e
19:48:36

A Dashboard
. - . it - ) b P 1

E Payment History

I= Edit Profile

Copyright © 2020 JBVNL, All rights reserved.
8 Logout

htips://secure.urjamitra.in/onlinepay/dash/index.php



WELCOME TQ ONLINE PORTAL || JHARKHAND BIJLI VITRAN NIGAM LTD.

4/19/22, 4:10 PM

Search

Consumer Basic Details

Consumer No :

SKGLT00479

a Dashboard

Payment History O ——

DEO STONE WORKS
IS Edit Profile o
Sub Division : Rajmahal
a8 L ut
°99 Tarrif : LTS
Load : 110
Mobile No :

Current Payment Status
E Not Paid !

Current Arrear

':D 75083.17

Current Dues

= 144416

Month Wise Billing Details

https://secure.urjamitra.in/onlinepay/dash/index.php



4/19/22, 4:10 PM

Search

A Dashboard
@ Payment History
= Edit Profile

a Logout

jamitra.invonlinepay/dash/index.php

SNo#

BIlI
Issue
Date

2022-
04-15
12:43.31

2022-
03-24
16:38.45

2022-
02-16
10:02:10

2022-
01-16
11:21:49

2021-
12-21
18:51:42

2021-
11-24
15:16:29

2021-
10-30
16:31:27

2021-
09-15
14:15:09

2021-
08-12
18:01:13

~ 15 -

WELCOME TO ONLINE PORTAL || JHARKHAND BIJLI VITRAN NIGAM LTD.

Bill No

29505290422

29505290322

29505290222

29505290122

29505291221

29505291121

29505291021

29505290921

29505290821

BIll
Month

3/2022

2/2022

1/2022

1272021

11/2021

1072021

9/2021

8/2021

7/2021

Total
Assesment

69333.26

46423.13

97178.06

96641.37

96568.86

17013.82

26683.6

51706.65

69432.92

Total
Arrear

Net
Demand

Action

:

00 E

d

:

23
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4/19/22, 4:10 PM

WELCOME TO ONLINE PORTAL || JHARKHAND BIJLI VITRAN NIGAM LTD. A’
Bill
lesue Bill Total Total Net ) ‘
SNo# Date Bill No Month Assesment Arrear Deman Action
Search
10 2021- 29505290721 6/2021 74964.73
07-16
A Dashboard 08:15:36
R i e s Bed . T e : e
E} Payment History

T C RS TRy »
= edit Profile

Copyright © 2020 JBVNL, All rights reserved
a Logout

htips://secure.urjamitra.nfonlinepay/dashfindex.php



4119/22, 4 14 PM

Search

A Dabboard
E] Paypment History

= it Profile

a Logout

hups /fsecure urjamitrain/onlinepay/dash/index php

T
- =

WELCOME TO ONLINE PORTAL || JHARKHAND BIJLI VITRAN NIGAM LTD

Consumer Basic Details

NIRMAL KUMAR YADAV

Consumer No

Consumer Name

Sub Dwvision

Raymahal

Tant LTIS
Load 110
Mobile Na [:

R Current Payment Status
= Not Paid !

. Current Arrear
N

4 125481.35

Current Dues

—N

222639

Month Wise Billing Details



4119/22, 4:14 PM

Search

A Dashboard
E Payment Histary
.

= rdit Profile

a Logout

htps://secure.urjamitra.infonlinepayidash/index.php

SNo#

Blll
Issue
Date

2022-
04-15
19:34:00

2022-
03-14
12:07.32

2022-
02-16
13:00.44

2022-
01-16
11:24:47

2021-
12-21
18:49:28

2021-
11-20
16:04:53

2021-
10-22
14:37:.03

2021-
09-15
14:26:42

2021-
06-25
18:22:33

.

WELCOME TO ONLINE PORTAL || JHARKHAND BIJLI VITRAN NIGAM LTD.

Blll No

66218710422

66218710322

66218710222

66218710122

66218711221

66218711121

66218711021

66218710921

66218710621

Blll
Manth

3/2022

2/2022

1/2022

12/2021

11/2021

1072021

9/2021

8/2021

572021

Total
Assesment

97157.88

97363.11

98144.15

97788.36

99719.9

100402.03

59697.97

99569.34

88067.92

Total Net

Arrear Demand Action
[12sas135) [222639r-]
[wv‘uak | [375“31“‘]

[22397309) Vi
[2anss 73] —_—

23



4/19/22, 4:14 PM

SNO#

Search
10

A Dashboard
E Payment History

= Edit Profile

-—

WELCOME TO ONLINE PORTAL || JHARKHAND BIJLI VITRAN NIGAM LTD.

Bill

Issue Bill
Date Bill No Manth
2021- 66218710521 4/2021
05-31

13:15:22

Copyright © 2020 JBVNL , All rights reserved.

a8 Logout

https://secure.urjamitra.infonlinepay/dash/index.php

Total
Assesment

1589734

Total
Arrear

Net
Demand Action

[ v |



4/1922, 422 PM

Search

a Dashboard

E] Payment History

:= Edit Profile

a Logout

htips //secure urjamitra in/onlinepay/dash/index.php

WELCOME TO ONLINE PORTAL || JHARKHAND BIJLI VITRAN NIGAM LTD.,

Consumer No

Consumer Name

Sub Division -
Tarrif ;
Load -
Mobile No :
Current Payment Status
= :
Lo Paid
Current Arrear
% 212440.01
Current Dues
—_N

TV 221005

Month Wise Billing Details

Consumer Basic Details

(retmssr]

MADHAV CHANDRA GHOSH
Rajmahal

LTIS

60




4/19/22, 4:22 PM

Search

A Dashboard
B Payment History

= Edit Profile

8 Logout

hitps //secure.urjamitra.infonlinepay/dash/index.php

SNO#

Blll
Issue
Date

2020-
11-25
12:15:39

2020-
10-27
17:43:42

2020-
09-30
11:08:27

2020-
08-25
19:05:34

2020-
06-30
13:12:54

2020-
05-29
16:18:08

2020-
04-29
16:59:47

2020-
03-20
11:44.03

2020-
02-17
16:19:25

= | ~

WELCOME TO ONLINE PORTAL || JHARKHAND BIJLI VITRAN NIGAM LTD.

Bill No

66131521120

66131521020

66131520920

66131520820

66131520620

66131520520

66131520420

66131520320

66131520220

BIll
Month

10/2020

9/2020

8/2020

7/2020

5/2020

4/2020

3/2020

2/2020

1/2020

Total
Assesment

52871

6911

6870.64

31213.76

49080.15

3273279

12549.57

54766.67

57117.69

Total
Arrear

267789.88

[zes2r207]

Net
Demand

A

Actlon

274701/

View

l 229705/-

View

180625/

View

297893/- I

View

l 285343/- I

View

213



SNO#
Search
10
A Dashboand

——
2] Payment History

= Edit Frofile

— —_

WELCOME TO ONLINE PORTAL 1| JHARKHAND BIJLI VITRAN NIGAM LTD.

8ill
lssue Bill Total Total

Date Bill No Month Assesment Arrear
2020- 66131520120 12/2020 4151264
01-17

152217

Copyright © 2020 JBVNL ., All nights reserved

o
-
9
o
o
7
=

htips //secure urjanutra.invonlinepay/dash/index.php

Net
Demand

-



2
- o R
4119/ s .
9/22,4:13 PM WELCOME TO ONLINE PORTAL [| JHARKHAND BLILEVITHAN NIGAM LTD,

Search

Consumer Basic Details
ﬂ Dashbinard

Consumer No |,‘_‘.‘ l
E Payment History

Consumer Name

LALLOO SIHGH
= L Profile

Sub Division Faginahial
a Lagout :
Tarrif . LIS
Load : 110
Mobile No :
. Current Payment Status
I Not Paid !
‘ Current Arrear
v 758
[ Current Dues
b}
L7 129573

Month Wise Billing Details

hips //secure.urjamitra.in/onlinepay/dash/index. php



41922, 4 13PN

Search

ﬁ Dashboard

(@)

Fayment History

= Eout Profile

hitps //secure urjamitra.in/onlinepay/dash/index.php

SNO#

Blll
Issue
Date

2022-
03-24
164948

2021-
08-12
174940

2021-
07-16
082201

2021-
06-09
12:28:52

2021-
04-16
110441

2021-
03-22
195310

2021-
02-12
14:57.33

2021-
01-17
10.15:50

2020-
12-26
103428

—_—

—_—

WELCOME TO ONLINE PORTAL Il JHARKHAND BI1JLI VITRAN NIGAM LTD.

Blll No

65979270322

65979270821

65979270721

65979270621

65979270421

65979270321

65979270221

65979270121

65979271220

Bl
Month

2/2022

7/2021

6/2021

5/2021

3/2021

2/2021

1/2021

12/2020

1172020

Total
Assesment

12956515

8822 81

724518

15814479

77166 44

13459215

1024352

6266331

123656 31

Total
Arrear

Net
Demand Actlon

(EEETERD




4/19/22, 4:13 PM

Search

A Dashboard

“
E] Payment History

1= Edit Profile

a Logout

htips://secure.urjamitra.in/onlinepay/dashl/index.php

SNO#

10

Bill
Issue
Date

2020-
11-24
11:58:08

~—~

WELCOME TO ONLINE PORTAL || JHARKHAI‘% BIJLL VITRAN NIGAM LTD.

Bill Total Total
Bill No Month Assesment Arrear
65979271120 10/2020 97169.05

Copyright € 2020 JBVNL, All rights reserved.

A

Net
Demand

Action

I lSlh'lC./-I

sl e
SRCONSES. S L8

313
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4/19/22,4:15 PM WELCOME TQ ONLINE PORTAL || JHARKHAND BIJLEVITRAN NIGAM L10,

Search
Consumer Basic Details

Consumer No :

Consumer Name : MANISH KR CHOURASIA

I= Edit Profile

A Dashboard

Payment History

Sub Division : Rajmahal
a Logout
Tarrif : LTIS
Load : 79
Mobile No :

Current Payment Status

':J> Not Paid !

Current Arrear

=D 114757.79

Current Dues

= 200804

Month Wise Billing Details

hnps:llsecure.uriami\ra.mlonlinepayldashllndex.php



4/19/22, 4:15 PM

Search

»

Dashboard

@ Payment History

== Edit Profile

8 Logout

s-//secure.urjamitra.in/onlinepay/dash/index.php

SNO#

Bill
Issue
Date

2022-
04-14
19:54:26

2022-
03-13
17:32:04

2022-
02-20
14:40:39

2022-
01-29
16:08:54

2021-
12-23
13:49:19

2021-
11-22
15:49.07

2021-
10-29
19:58:51

2021-
08-10
14:57:47

2021-
07-09
14:34.05

—~

WELCOME TO ONLINE PORTAL || JHARKHAND BJJL| VITRAN NIGAM LTD.

Blll No

29499890422

29499890322

29499890222

29499890122

29499891221

29499891121

29499891021

29499890821

29499890721

Bl
Month

3/2022

2/2022

1/2022

12/2021

11/2021

10/2021

9/2021

7/2021

6/2021

Total
Assesment

8604598

5996067

7193873

11026.92

6394.27

25843.06

37431.59

3949518

22651163

Total Net

Arrear Demand Actlon
(1757 79] [200804/-]
[18479712] (224752/-] Jin

[112858.39]

(21a797/-] View

(23183147

~
)

(222358/-] View

|33‘|331/-| Miew

ESRA View

ENENE

| 129594/ |

-
2 3




4/19/22, 4:15 PM

A

Search

Dashboard

Payment History

Edit Profile

Logout

>.28,.

WELCOME TO ONLINE PORTAL || JHARKHAND BIJLI VITRAN NIGAM LTD.

Bill

Issue Bill
SNO# Date Bill No Month
10 2021- 29499890321 2/2021

03-26

13.07.10

Copyright © 2020 JBVNL, All rights reserved.

htips://secure.urjamitra.infonlinepay/dash/index.php

Total
Assesment

108138.95

Total
Arrear

Net
Demand

H

Action

33



e SR HE R JHREA
oq & Jaw A A e
& 1 W@ TS A9 T e ol
g%ﬁq?lé'@q@waw'

<9, Toed ( Hifeatiar) : FHAR
o 3R] Hiic iov@

3 O] el 7T 91E R BIAR]

% 37 R < 7T P i

2 $7eR] B i fopdl © | 3
e ol T O Je X el Tl |

| o et o T ol deet |

AT {25 TRl Bl i} BHAH @I
'{iTTSpI%*I

P T e SIRINAl i B

R B Tee SN UEs femm

ST




¢ ] M !:;" ‘._', I,(l 1'\.\)
RETETIITIN !

¢ l\l'll.-(‘\nv-’ e

Co ) L‘{
PSS Cave wls.

I nood e
- ana(m)
Slade vt

)L{I'JI)“

\./£ L-‘{ ,\!f{ v
CoMe - INE) g e, ¥R

N

QQG.(M)/:';s/:ozm
wafwat ( FLIR)

(2o Wo o T g 154 W )

[ 47, TOs He 18
T TeT B 26 (Fmal)

R N e
sfam SR

(Distt) ©(PS) (Yr)

(S.Div)
A

(1) *&RERN (A vt T

(1) *SuTER (Act) sersemiSasi T anbiens U S W oy (Seclions) v

NI ST (ACH) e reveereneens *UT (Scctions) ...

a

e
e %z &)
_.:’\._{-F.; NG '~--|\q ST T ST T T o w Ctanga Rives
Yy R VR PAL I S B

- AL . IOTR———

S LTS

CAL.

o /2L,

C s e
SR TN, U RSV, vad AR2A, smufir w7,

,j" Jan.mEs . m..»m :

= 0.7 |-rM

SRt "'4@ Ufﬂk (Other Acts and Sections) 2. Ko i 4335 w. L i
RO T N S st
.-‘ ]

r .-

L L

Toded peger i Anmentiny e

wly Aol NE 'l._BO ._

l JL&.]

'/

0577504

e JI

- -
[ —

mshoftasss

(F.LLR. No.) (Datej

[hontn

oo U (SCCLONS) vadks Airesreriaiies

= {_. n(l,‘n /. l;'.“ L
‘D V.'."‘Jr,".‘l‘_'.',

At ,
7 > O&"UTL ncl‘\J} nee) (Day) (Date from) (Datc to) :
: '.—'{ y N ' R ._
i < . -mlu(rd) AL A T I LT o BRI s OO L £
i 2 : fiom) (Time10)
\ " _,gr:;ﬁk fi)"/ (Time fior
b \ ) B A
b—)m’g ﬁ%ﬂl e v ....t"..}.:.{.:‘,:...‘.f.‘ .......... o L T T T
'I'T [3 . “
EP eI r{mﬁﬁ{fu W83 2228, SOSPRTRRRAMIRORRNY - . . (R X THE - 22
Y
pecece BUNNIO T AU o S VO I

L) f 2 aa‘i-wﬁlftzm ................ srmmommsmEr s TS
T @ FaT ( Type of information) f%ff@ﬁ/mm(\\’uu;nloml)

77 =@-(F) smﬁfz‘mm{ﬂ....

] J TT; ‘1{,1 SRS ;—l;"', i
TR0 A (o B s e

(3) *9@ (Address) ..

el SEIRAG I
Rl = 1T

—rrrey

(T)aM...

(72) FTA TR TN i

O T L T R Y

2
i =Y, T el ‘\TTTF\-T' .-,-‘\(—-‘\\ Hy

LRI LT T

N
- n"'('\-."‘

18 R 1 L DR TR o Q7D I U4 L A S ST

(%) S 6Y vrrvsren reeeeeea e IR LT HOPOPURROTOOPOORPORPPPOOPRRPOR c 1111 o (1 IRPTORRRION

(G 1 OO
(%) rrru...‘.....:...:.‘...J.'.....:.n-\~ S . 0 1L TR L B, 1, Y. oS

VAR e



I - Di%’ql TH0
&
ST T IRy
PRI AT TR,
ATy -
HIATE DX & Hau |
RN,

fRATE - 03/12/2020

aﬁummﬂmmmﬁgmmqﬁaﬁmméﬁﬁmw

nfcrafee @ & 5 ot T 02/12/2020 P 22.00 7 & R G AT T

H

TH [T & wwmm@mﬁ%mmﬁmmﬁ:—mwmw

%wﬁaﬁﬁaﬁrwrﬂmwmwﬁmmaﬂmwf—m« S PRt

'\/ %{5@ ﬁmmmmmﬁr%—qﬂrM&ﬂmm’ﬂwmmﬁaﬁgm? AT Y

| w5 i A4 & AT SIAH QA G | 774 2 Kileidd @1 719 G (9 Ao s
? Tl 1 7 W
1 AT P FR | 9 WRt §7 30 I fual qiviE | Hifers M aTed e T |10 [ A B g w s me
AR E | 9N W0 IR TR gEIER | JEER 9 R e sRRer | & ag amar
FfeER (fEm) (%)
2 |[7@ @ 7R | AFd Fea 99 50 af fue | sifed 51 areg R G |0 [ AW @ g w© G =8
sra =i e | Ryewm Sed @0 diferar o |+ o R e SR (ReR) | e gg am e
AR el BICER (fdER)
37 [T & TR | ST @medl 99 60 foar w0 | 1.7 Aed A @ 9 0 ST T3
' Adfea g E | aET WEl W0 dferr U | 2. 3 ad ARl e A | @ g e e
nfeRt e Sieer (fiew) |10 FeT fAelT FeaTe
4 9 @ T} | Ram= MR S7 62 a¥ fuar | 1.fqawE aeg | A @I T X Tee Tos
S adiE | w0 gET Uil |0 FA AN | 2. S 9ed 2 T A o - | R & e Al
.' Rttt e fREh e | e e wean
| TR (REw)
5 @ FH AN - 1.71qY q1ed | @ o & =23 3
A e g 2,311 A1ed a1 R AT /10 | IR & A 2
wRaT el AT
6 AT @1 T4 1.97¢ T1a g & E7C T3 oo 3
fed 76 & 2,FRT 7R S (Yl AT 0 | e & T o7
SESIECIICRLE] !
7 T @1 T 1.Z3q 4T ErG oA o
| sifpa g & 2. i area 21 fraT AT |0 ,m%imaw
| w1 e SreaT -

A,

Scanned with CamScanner



~ -

- o A it - b4

: Heen ‘ SYYONS ca Q.
! ')"A':h.l Al - 2__
T P N TR T AR 2 ) & o e el o o o6 € <@ € | ekt 3

- P e R gt o e e 4 R ) o T 6 A
AT W G e @ Ry 1057 Y URT 04(1) T 1 *T" T TYE Joeru & | I AT & asg

URT 21(A) / 21(8) & =TI UG NIRRT & o U7 22 & ofaier reard Rnr o | TRA0S &7
T T A e 2004 ¥ BT 04 Uq 54 @ Jharkhand mineral (prevention of lilegal ‘

mining) Transportation and Storage Rule 2017 & @™ 7 T8 9 & aFafa ardy e@ @t &
. BT B | YRET TS WRAT S UR1 379 1@ 175 3 st rar B 9w |

I euﬁmmmwmwmmﬁmwﬁﬁwm, wIfeTa Ud T4
T & S v et & feg Ravs @y wite eRger Ramaed 2004 @ o afe fa o

R 1957 va 1 ReR Toe O o el & e Mo oo e 50 AT aRaTg S a 3T
TR |

sl gt @S,

CEISCINES
\ A T e
Oy Nt
| =y g Lae sk \x';!"'l Fw\' LAY
! L s ,(’ N\\\-'i‘y:c, daas ! T - " Y N \
e T LIS - &'l a (ﬁﬂi{-ﬁw)
' L2 julre Vg 379 R
| A i - i ¢ ; v ) h r
| d—-c3, ; . & oo o o) L2V R T v, S |
' st - .JL'“LL'Q’O e CoRoire Y
v = {:\ ':L(!.ll BN (E ¥ I" l-‘l '

P e ot 19 J'.?

1l M
2 (aanapaa Lo e i
sl 2000 o
' I R '
s byttt :
! - : 1
. v
"..‘,\"‘
14 JI"\"_.
RO
SN

Scanned with CamScanner



B B IRT’T— :
0. %o, fafYr & T — Wm?:ﬁo 02/12/2020 F9T - 23. 50%‘1
3. TR T A W TRl g Tl ~dk) Ty - 3naw Ge Gae Divkg 0

Sals1 2

I’““ -"*‘“‘”‘S?‘ W - ;TT{‘}&i] ToET - STorl : |

“ : [\fl 'T-"‘\"-'I -—‘\ “xu‘{ \l \h\ .[r].l (-:T(\(lf oy ( <
P‘WT‘\jL iﬂ'l.\ - '—T\Hl "1 METE R T] R\

-
—

5-'G”:@'."’*“:”’""?*"”:‘1"1?‘7f“f=—( )Wﬁﬂwzﬁr 07, (2) SR T - 014, (3) 3T - 01 91, (4)
:ﬂmsﬁmﬂr ST 50 TeX, (5) WWWTW?‘@-’

6. i & TaTEl P EEER— U+ €o G iz oS

oy o0 Fody A

S
7. W TR T A t“ {/ 0
‘&\i 1(1
5\7\’1\ y\ __L\-\\ -; :\k‘
\Sn\ R \1 S

Scanned with CamScanner



“; W:@_gl;a” duﬁlrlﬁr‘ T hp
rersn i) s . mrll-urtm'-' under Sactlap .- s
R, I-:II N FK‘T“ T L 1\0‘ ! ot 1Ry ¢ 2y

ruart s io m'&'hil' oL L b i oy
J ¥ . N ‘_;';". b " ("b“%'\?,l e

rae may,

! R S a4 Clery :
. . ' “ _-‘ da . e
AT 47, AT 18 S kot mWIL Euhu.uum .
o N \ . g{ l" vy ‘ g
wip b
2 ! “T , "y
w5 ﬁmg‘ohT FrmE= Bf ""f'*”_"_ 5
v d_fs- 5"-7' _Er ‘d“h'”" ?’ IW :

N g-r‘fmm*fﬁ‘ A _"'.'-.
_.‘,'z"ﬁﬂ"qﬁr TR 2
Ol R A ﬂrrrw9

] dmt’Wt AT ON t;l"l..._.... /0 ¢—O o - :
" “wa « o T—T . lo——..". L s K . - ‘. :: L . .“": ,”;" N
- u'mwtr u:}(wﬁﬁ’w g, ';Z"' 5= [ deent .

T

13, ?rrrmﬂ?mﬁr’ Tmmﬂﬂimzﬁmmmﬁ;mmuﬁmmﬁﬁm\
T S fea T O SR T FeRAt 1R T A Wi i TR e

' ﬂmmmﬂﬁ?ﬂmammwumﬁﬁwﬁwﬁm?ﬁmw ............................................
mmmﬁﬁﬁmwmuﬁﬂwﬁmﬁmﬁwm@mﬁlmwwwwﬁm
Tz, Wi e e e Swe o wh TRErY/AEATEl 1 i3 & T (Action taken: Since the ¢

report reveals commission of offence(s) u/s as mentjoned at liem No‘ 2, registered the case au(! togl\ v
inv eSllgailﬂnfdlrectcd* ........ ’. .................... ISP 1 7.11) OO ORI to take up the investigation

14, WRETATET T m&warrm % frye
13, 'umaurmmwﬁwszafuqﬂ THY-
uF w\yﬁ\%ﬁ\mm
M (Name) ) "-ﬁ‘\]' .T i

r'“ o \ “ .
Tﬂlﬂ(Dusnbnanon) .r“““‘,‘q,5;...,.........4........

SPL-

'

Scanned with CamScanner



.l +he (‘°th D‘JL tj"M, S“Llodn‘j,\j k,u cft\f:’%ff\/
N - w (M) ps Cose o . lll/'w‘u M ado F g

o Sg%:a)r,_ uL Guva Cl\ol..hf-lkos-d 2 ov

r_o{i

.m"'"% Sl alaia T aaai s

N

SHN W) R G- 1y 9y S
N il . ) ; . -
(T 47, T 118 ", ' : ‘H‘@TJI[J?QS??B_.L‘F
B ¥ H: 26 (fAR8 143) N wmufiat (FLR.) L
: (av«a‘«ﬁumm%anﬂq) : '-.- -
e Q. ﬁm‘,@ﬂ\m o ﬂd‘ it GOA... smia e, t(f/ufara prow
(D) (S.Div) & o GBS T ) (RIRNo) (Date

(D *&fmm (Act) B -‘t.....'...f.l:..'...'.‘hm(Scctlons) 215 ,.......435;...4-1.{.‘1.; .......................

(1) *3iiufrrs (. Act) .,ﬁ ......... n— * W(Sechons) .............................. Pressssuissieisivisanneares

) ‘:a."-:!"-ﬁq (Act) .:\. ....... ; ‘ » ‘eri (Sccuons) ........................... p( ..............................

(V) *&=ry W‘J.qnﬂﬁ‘mTQ(Oh LrAcLsnndScclwns)OU; Y. ‘*‘\Sﬂm‘{"{\ .2605 3&4:!-'{( Q. ,74’\)
~trd K erf-wu{ $Y X AMAAMMQ L Pamadd ~d L_ *4"1'
(F) *2my 51 g, HRELSTAT . » *f.

S £ SR - 1 T 3 CY/gf8y... *fafums... A 5>
{Occurrenceof oflence) . (Day) (Date fmm) (Dateto) . -
'rﬂ«» ;rw) mar TQT L

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

1,...

Wm«—mmra

'”, = (Type nl‘mfonnanon)mw(\\’nllcnﬂ)ml)
0 3
ga—) ﬁnh‘nuq'l AT ko )4 m“»‘

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

—_ A

Scanned with CamScanner




N b s .': . ‘Il]" .

T T

: W l'- th i:‘ih.-
' ! lh. M ,i.:

1 izl
. i f‘ )
et 1 Al

TR a7, TR 11y b i'L
VT afy ) AL

REZEENC oY) wwhugi
@), 3. wm" s«‘}? S '

S| ?rﬁc'j A} ‘q'qg; '"" ,p,

......

DI : :
(Lang,ua;,d A F fram ey g T o
Dlalm) (Burn Mark) : (Leucoderma) T‘-U‘T_Gl hi ¢
13 _ 14 S [ T'\ﬁn:;o\m\_ ‘. -:m:
s \\
ufamamrmmmmwfﬁmmu wﬁaﬁﬂuﬂﬁm A ma
A & wfafegt = ST | ¥ ST SAFHHAF & vErEnd Faw wrifien T & oy i fa-q, S ,‘ﬁ -------
¥R T Mg i aw ¥ fore) Wy wafw w9 e e, e W g, & 3
w13 % il it fvar W T - W & g fem o andt 4 vhifig o mwzﬁ aih :[of St
T P S ‘
A

Scanned with CamScanner



ﬁmmmm | e — 37~

7?1?:'_ fta- 0948202
i L : (
wET s, o _ | /N
kekaiic e TR
frog . — aﬁvwmﬁ.ﬁmmgmﬁuﬁaﬁwﬁaﬁ%%mmaﬁzﬁaﬁmiz
2u|

witafea & & for ot Rmiws 09.08.2021 T FT 15.00 T & FUHTG 2T=T 3iaria
e feamr & qrw A # @R @i qured geet At JiT e GRiueil 2ieatt F seaaar §
AHaeTiiramt areart, e @A e, wréaie daw w9 8@ G @ @ T A i &
mmmmrmﬁmuﬁﬁmﬁmﬁﬁmmm%maﬁwqﬁmm
ﬁmwrﬁwﬂﬂmm%ﬁumﬁmmmmmmammm
T ST 3t o T, W srnfR uret o et w At a?ﬁ?ﬂ(ﬁmnammul T

w1d & wfern 71a uat wafe Py g g—
Enm}[ T T H0O 2. I ol &AW T2 TS i AT | a0 |
[ | TEEEE mﬁuﬁﬁmwomﬁﬁnuﬁﬁmo 1000 T tie o
BEK1094 - - ufiEd, s fEn) T “‘

THREATE Ueeg |10 wiigr, wieen .
(%ER) < e
g FHAT Faar ST ggat /10 Tert
- i wfeEn
T SR et 9 o) ATg-1 |10
TTEAH UTAT HTEaTq, T,
(frem)

70 A | RGN UNTe <t G &1 16T 8 U T wvaiey ot oot Wt 8 (a7 & | Jeeraig

&qm'mwﬁﬁ&mwmmﬁmm&@ﬁwwmmuﬁawqﬁmm%ww

& T G @i faara vd fafraw 1957 & fram (1) o 190 @1 voe seeiew § ) 3w afufiow &
mmnzr“l"qazx(ﬁ)cﬁamﬁammmﬁﬁaqam%zzsmﬁﬁwﬁargﬁm|mm
Uﬁamﬂ-—rﬁum-vﬁzom%ﬁmmqaw%amzﬁﬁmfa%mlmﬁmuao%omm

\

175.379,414 & dgd W S1{aTe 6 917 | \
ard: maﬁuwmmmqﬁmmﬁﬁﬁmam AT wiferew, TAw

o fainar vd @ & fareg yers @y e auee fammaet 2004, @ w@ wfi R @ RS
9=7mammxﬁmmmna:mmvfﬁzﬁaﬁm§quﬁaﬂhr§mﬁﬁmzﬁm|

wer— T el |

-,m, tered \r.,,\,-,,) g (‘a,rh],_\\\ X USSRy ) |
"y

."'.'rJ,,_ “r/‘\}?g/.{]qr PC /‘ QU/Q{ -A‘M M Fuk.:. s\ (w: \'\.‘-‘

] -,'"' '.'_:fl; { |l'f/’[4|n &, Bed, f"\"."dk I\W’hr'm\

-7 My

red, Byl J)m hot-t353 42 Diped ks,

weld) 10, 1,‘?‘“‘;".5!1{ ahiy (ol \...:\““""x RTE-’WI
9 Lo ST

_‘\]/l; u\nb‘}‘

\
—
—

Scanned with CamScanner

L]

HTeTeh WA HoeTg [aaT &0 o0 mrdT | %




=y ¢
5 TN S ] SSQ—
FRAS WA 99 e ML 2 Rien 000821 @10 LAy

“n» $e Pets & £ NSy M. 2oy A 20p(e) 2wy
b T‘\'\'\'\ .b\ d\u’\lﬁ}‘“\? h‘ t\N:\ l\t‘j \-“\‘ of("l |05§ ) ’ "

2. faiy D
2. Oy o9 we- ©092.08.20%) — rq.@aw:?r
R 50 1 B Y A A 221 1 e ,(T:U’ % A
: ; ( .{,’fﬁ-—’(T ‘bl wre)
4, TYRTE S Y WA R mg ! o fan m:n—
G qq‘ L LNIAN

kl) Q? S;?? F‘o "3’77'}37!‘(\
w) 7T FI fy» 3R N‘ﬂ? gp T 79 3 cfj(
qf?-ﬁ T TNE Ol forma wneE wud o - UT ferdl 4

() T G I 7‘?“2“;7?"_%}( 35
H?r‘ev. Ve Gy GIeeT

-

=

T Ey 3‘7’
o .m" 7 ﬁgﬁ' . 0 7 IS M
&5 . T 9,,,,,,,,»,, grEes st
. T‘ﬂ“ﬁt ?7 ﬁ-‘rfﬂ” e
E K 106y TR CTE TR 1000 @TH|T TP T T

LJ.-) o179~ eI

‘ : i .
@x) A9 F59< I rﬂ? TR ATE el 1000 m?a‘ 210l €A

v, B @ T HEd fx‘:‘i’vﬁfa‘ 010 SR A M KR L K21 P Ny
3 l'-) &V&.ﬁ Q/\ A/’ﬂ“
7

U z)
%ﬂ‘ﬁn,f ¢

4. aTﬁ'!Id’n’ 7 Lo\"\-nE‘] = yc
J”(;rl

O

._—---_.- - o ——— ---

. /
o, g/‘ndl;"f?)ﬂ‘



\ n o)
\ A
! Lebs 00w ooy T 1 - 3 »
» Y
, - ~\|".\K|‘ ) .
P § \ \:1 _“ A N
\ PR B A ' e R B
N “.hk . "‘3: 2N - - e l’
B ATt L U ol r o .
Lados sy ’ ! T g
Vi A ‘;l;-..: . M"a*‘«"»-
¢ ul h l“, ." ﬁ.

a3

aﬁr{d\ a7, W W ne\ PR B}

| 8. mmmmmﬁﬁmmmm et tes et ssetes _....'._1_:... ............. i e

T O T TR R T LI T LT TIT T TT L TR P PILeT" T T P e PP P

9.

.
T TP T T TITTeIT] T T P T T PTT T T T T R LT T T TPy Nessaerrarereerrreaanaasa s
Vv e o ; " 3
. v . . S ‘.
(] AL RS AL L llll !I' lllllil llllllllllllllllllll Ill ARERRRRRYRRY LU L LR LR L P Y T LU L R R R LR L !l--. ------------------------------------
10.

" "ﬂ'ﬁl‘mﬂlmmm 3?111@ (Total value of properties slolcnhmfo!vcd/recovcrcu ).

Tieseiese LR L T T T TP PP rr Pree

" M. "37@11‘“&@‘1?‘3%@.?@?1??1(U.D.CaseNq..il‘any):. ........................... RS TSS it sommsomss o mmetme e

SeerNenecare TR TaRINIINS

L T L T P PP P pp
el

CHL R e F""" ;T&..-_rw ; '_"-.?"_""“-w- ,-~
rmuﬁm'ﬁm(wﬁww uﬁ: L doo-et

=ik

R e g

(m

o L #e %

Scanned with CamScanner



S BV oflsw | ‘ mmm“., é‘ N

I W'R‘M mmq ﬁ_“ :

P
t Wy

1\, , G'(F'f"[ﬂ.,‘q 'f'l‘l ¥
{ '

—
e e T

1
Lkl / A
. (| ' ; n
xR p Vit (
. . ~ W REIE (! [N " .
R A I A i "' 2
o LROER (L R T ...5, I | 'n-,(
. \"‘"‘..L“'s h y / l! ﬁ e 'ﬁ”{'\““'; (L W !,'!7i*, o
R l(‘.\l_'\&\‘ "\.tl i [ ""(]"‘ "‘l‘\ 3( “uﬁ ' l'l ] 'l'.f;‘ -""}"/'!"
RARRE AN {18 8 AV A ' 0y et
R R meite s
R TR -\‘-“.!’ L AN L i, [ 'v’, r“,.“
-,u.\\ .t‘.k,,.l YR el 1% el e 2V L W,
N AN [y AR . '.".,"" r "-"‘.'5(" k.
SRR 11 SR Rl
PEREE Vet 4 CRURE g e
W e . b \"LIEY""!'V
sy \ Wit ¥
4 Lt Vo ot . LR 3 n‘l "n"..L‘:...n'
o . " BT T T

-qrﬁ‘\‘ﬂf WIK?F‘(%'Q?Y‘W chlU'S; WW
Yy -@Q%WWWFW w;ﬁf&w

¢ B
A , -l'
\"‘P

-(,, le-u.v\ L ‘ﬂmwf—j Puw- p‘-*'u WJ__
3 aﬂmﬂzﬁrmf iﬁwwg{aaqwﬁnaﬂé_g ﬁ#mvwmm;)ww"ﬁmc
. m*ﬁﬁquwsqqummﬁm " -SJ‘SKV

Enaﬁnmmmﬁwﬁwmmwﬁmmwwm%mtn...... ....................................... )
mﬁﬁhﬁmwmwﬁaﬂvﬁmﬂnﬁﬂmtﬁwmﬁmmﬁmnw afwferias
T, S AR i stk e v v eRar/ A @) F: 3R € Tl | (Action tken: Since the a

report reveals commission of offence(s) u/s as mentioned at ltem No, 2, registered the case and took u
:rmsngauon/dlrcclcd‘ ....................... g Rnnk ................ il KR UP theinvestig tion

. nﬁammﬂmmmwai@mﬁvm

'1“15 m%wﬁhwﬂfdﬁmﬂw o ‘me»\w
. 3-R-2 1
UTT W W wEman
t ? ."I'.j:"{ : W(annc) Q‘\"’r ‘3}“\' —
it I ' . d\\o\\ BN p] uf\
' 9™ (Designation ) ‘J‘“{\Q:\»\\\"\\

- e —

e e ————— ,, T e e _
Scannad i ~_ o~




— T _

o e e i e e . e it

/%%’_cowf- Qvé.fﬁ«/ﬁ Lﬁ/,’/mj MALV?
" foro (o) /’J/W °Z'7'3/ZD Cn R NoF-trentanded s ¢
O fte ‘ /‘?am Prakash /“‘7::)11/{: & otherns, ~Yyl-
Y. o# A o
O&M_:_'_P_Z;S_-fi_s ".ozqr[o 20, Jo ./‘o-gu" Jo: /ogp.,~-‘et¢9jr-/o-,ga-
pvyele. . : .,

—‘L

i 4 . i ) ¥ a
g 47, A g . | mm
L EE 26 (P 143) , ﬁq—ﬂ R - , 0404 l'36
(DRM f e
B 'n%ﬁjsg?auﬁa) . o
ﬁa.....o.t.}.\ﬂm m?{\m o B RA v QRN *mwﬁaﬁui-r?:. b 021 01000
(Distt) R Dw) . s \0 \b) (Ye) . .(FLR.No, ). . (Dat)
(1 Hﬂ:ﬁu’q(Act) '?\T‘if "Q ................ 'lrl’mI(Sccuons) A—L' }4 L:}/ 4‘J4‘ ! L35
(II) ﬂﬁlﬁ'ﬂ'ﬂ(Act) ‘\-. ......... o ‘umq(Sccuons) ........................ -.~, ...................
() SR (ACHY oo S * U (Secions) v A LA
'(W) 'me(omcmmmd Sections) 4 Hhanrenome) | Y\\T\"& R‘ ol
b AR SR vy v\m\n Q-Q'\f‘\ht‘.t‘ivh "\'}\'\* a.ht' q-—
(%) *ATY T 9AL... Y‘\\.\“.‘W‘“ﬁ? ................................ 51y b\‘m ..................
. _“(_Of:_cunencc of oﬁ'cncc) L (Day) (Date t"rom) ﬁ)
' i e O LN, .
(Ti lmelo)
..................................... ".... W sreenanal ja:-.:i’“u.b:........—..—............
/ o\

) .....................- ..................... .......3-:&3.\.-;5“ .’ M. oy
B oottt o AN ﬁso’tL )

,‘*immm('rypc ofmformatlon) 'fﬂf@ﬁ@f@T(Wnuen/om) S g% %G
TR () 4T o T A ‘megw\\m _—

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

'_ (u) 'W(Addrcss) “‘W\RT\, @ﬂ*\ %\\9*-%\\\ *“?W‘b_ W&\
K %M“ \Q"\’\Q‘,%\\\“’Mx\\"%ﬂ ?WT*- °~“=n —mvr
(n) mﬁmﬂmmﬁmﬁ urmemm ................................................ ﬁﬁﬂ...

Scanned with CamScanner



ek s . . [
- [¥ren e prafer, RIS Z.
. VIF L2y T0, AT g../ fef2ed 0 : Sy
S0, ol . ' SWU\’D
forramar®) ur,
T | :
- R - ey TR TR AR NS oA §Q A Q) uRag ool @ Ree e 73 @
29 S s
> /G‘ 5
‘g ? V 7 AT, : , .
) b La . RRRT TN & A o R 00,1020 B ARE 6:00 VN RIRATE ar afefa g
of j‘ r‘ '_’,f uIT, U R, WS BiE e 83 0 asu wm T I I qﬁm pill a:nmﬁ_ oranTY
a - ,_"C A wmil sl Rrermdyd wee (fw i B oum 9 wd | g @ @ um T RER zfrcﬂﬁhr.f # a4
L6 p @ T Il I AR T e gy URIEA (a1 @ RET W) A TR A g 7 T A
Pz L ma gyl B o1 AR wae wwam Az, M- @ Gaw e, WM W, ur- wia,
b 8 A & wRurgr, Rrer- dqwwre @ sy T}y el U IR R (& m IR wer @ ﬁﬁﬂ*;rm pa
v ! "™ O auR T oty 21 S e @ wia d m e g o fawd el @l A KR &
ol f é ED) ﬂﬁw’!ﬁﬁﬁﬂ IR TRE R R A E] angfad
A .f-"ﬁ 1 e M), MUk @o | 1200 %I , far @ @
=t - 7 KO I, Wi 3LATR,
Ap Y o~ amn- wfl, i,
Ve ? ' i Rii- iy ,
e 4 (‘!' 2 Rt el Razn- sisre
v i'a o 3 AMY T8, Nai— e _ )
fé 2 b -1 1 3Ta s, fW— aeng Wi MR SERAH, Al TfeeR, Riar- Fie
9 w\ [ 3 17 A1, Rdl- AN ' (RER)
Tel Bty 6| XPRAR WIS, (- APUEH |
'E;.._c_f/” M _.J R ' nyTa greg. [cl- Ty ; A T
.;;K-; £ U | ey, - anaL : |
SN | Rre- R J
¢ y o 8 Q31 @y, [Sa- Anmg |
7 N9 Wl arE, Qo canp ¢ L i ]
T A WA THT @ A AW 8 G sia el @ e 0 @ el 2

wfg 2 f5 a3 0 afie R gez w ol are (30 wia @l e[ ar aiaga ad)
T wam & T G aw v Wi fera v fifan gsy @) urt 0s(1) T8 1T W |
e &) o oRIPT @ ava uRl 2170 W 21() @ annle gog qERE @ T T 22 @
dafa orard @ wr) Racy @y wWES wiReE Peprod) 2004 @ TR o4 0 s¢ @
Jharkhand mineral (Prevention of [Hegal mining) Trmnsparintion and Storaue Rule 2017 D Ay
9 @ yFMTA ddu TREAA IRA U AmA o) ) ar @ wrifra woe wRar @ oW an, an,
414 Q4 175 % amefd wRYE [ wra ) v s A oA e ofa W W wEm Ay o
waEA B @ e U w1 v 1 i st o i R e B awg anar 9w

AL IYRITA 31U YT, ferv, o el o v @i, wer el dar
e & g smea@oe @y Wi WaIRE Fraire) 2004, v vl afyor fara o REm 107
LRaY Yoz vd gRh aril @ e ardie wol amd gy ad wibnd o9 @) g @)

Forvarded . Yo ofe Bonio Legisfered e case BT

ok " Ans"
IS U, Uid, HIYy, 17 s 1P¢ 5 5S4 Thay hand Mﬂb\

Mires S Mininal Consedon et ooy Psi

3

ST OTAM\ L0 P 0%

AUV ooy,
£y T

 (ERE g8
Sunid Humar it f1- dvveiligafe rkd.jc-,,"lri“‘“ iﬂ{'{!?&'_]’tﬁ@;ﬁﬁ“"\ Q.g
! ! Sl 2\
3 Yal

/l. -’f \\'j\‘.:‘p 3
M"M'-MOA g Q)
YU A (o sl

Svruside \\\'ﬁ: )

e ia n®”

X ‘-‘::L_'.. ,"‘-. >
N /‘
\%\i&.&@:’_/

Scanned with CamS-canner



! ts L O TR i ' y
' y . ‘:r“:li}j;l, f.l.‘!' j ; .
. N v 5 __. ! 2 t g
‘L '|'|' el ' ,J:,'J'
CUORT s we T TS
4 \.‘ N ; "“;‘:'!-;:l;i , ; : 3 i
R R L ‘ SR
i47.mﬁ_~?1 A\
g‘: o

.1;*‘.’
- .‘

S, aﬁmﬁaﬂm{ %mmamqozm@amaﬁ%mwﬁmmnm?o
I S S o e g L0 BT BRBEEE G-
: mmuﬁmmﬁﬂwﬁw«ﬁqmmﬁmzﬁmuﬂmﬁm% ey
471 7 aﬁrﬁﬁﬁh—mrnmmqﬁm qnmqm:ﬁwwmmmrmwmm#mmﬁ
L A ?eﬁm foan sficua o ufy SRERVATIRIA ) e 4, Rtion takens Sirice the sbi
J .n-pon feveals cominission of offens e(s) w/s as mentloned at Item No. 2~ rey en.-d the cu;e mfd took'vp,
T lnvcstrgatlonJrc;lcd s T e RanKucmmnie. 'r \:\ 'lR ¢LP lh;.' uuc-"h&]“‘m)
- 24, frﬁmnrﬂm R it gy atigat an iy | " a. CEER -
s, umnmqrqwfhmvﬁﬁfﬁwnm- o iﬂ}"f = e
;. _ . 0 '? l foleyre
. ‘IFII wﬁ W ¥Ry
; v : " W01 (Numa) QH WIS &ﬂﬁa‘
' ' ' QA (Dua‘-fgnuliép)>UQ.VT\\'-B&".F.{|‘.!..Q.‘IE............
SPL.-

Scanned with CamScanner



2. R oy -

ot

3. W w o

4.  EIAY @1 A U9 9E -

v

6.  TAMEI Pl FRMEN

;o B Ak EIRER) @

qed™ Uq BRIER

ey AT zmﬁ'mﬁ -

SESIRSEl

9
8 2o G

oV ige
N =

G 10 202D —

c.,.,

__-f-

(‘S |,.,H- \->1 ||-J ”-II\J

- umf‘l | ) X - T
""'-:'k‘ Ta FClty . '\ Pt "\-'" “=e o = \‘ e
(2 v ' v\ >

fo—

. » .

o\
Y Iy T <

/.

2y 1l o' (_._!J/;_;;‘,/

:—‘" i L v
D Qe ShdgT g

oW

r\/‘\//

f31a) X ’%Wﬁ%

(lfL d}?l_yi

[L| T —45.}}" SFCLE "

|2 60TTY)E GeR THET

Scanned with CamScanner



~Y5-

quufied w O wus WPR
Anthorised wnder Sectinn AT ey - o/
v6, Aot B of 1878 3 ‘j N e,

) g
A N PR PR

| / 4'\“0\ g,m %ﬁ{’f’-, q4idielg fs

pary e UG B30

..........

w '

T e

-{‘l'an_f'_ , .'-‘- « LA R LR TY F et At e,
SRR e ‘.

T s wer g, (6

@y, clsw /5 AAEE =0

" B T T - S mie Yiviay (?: € SF-—F-

e AT
-

s c‘-"\. L (,.-I" fo )l .\\-
g Rie ) ¢ A

(RJ ‘%\?’f"/ (%CLL qq,,L \(;‘ 7 é (74& /:\}f [{4 ,.

Gy, /O : E/D



W

/ '_‘};é/xa Cotet~ o -
90 1) P N~ 15420, CNR Mo/ Aristelile.

__(J%CLA» vid: /L/Me._/eam i/a(ﬁv’ﬁ@ﬁ(m .- | ".L(S.'“

1.

!J

Coe 332E - q.pee, q2dh,

TR 47, TR 118 L,
o T WA Ho 26 (fam 143) -+ .

C——————— —————

-1, Guhbloa i Jptyere P N b

A L 9r/2de. 97270
870 7 N HES
CTNY S st aeges A e
T domain L 0577560 T

Scanned with CamScanner

W (FLR.)
. t C (R Wede U 154 ¥ o).

D\ -7 N ey o ., ET :
S ...é;tc\om *IHSA A ovvvee YU ..ag;,x\%a’.\*aﬁ 28 Foxerns PR He J.S//.z, fafu (S 1o - 27
(Dislt,) (S. Div,), (PS) - (e -, (FLR.No) ' (Daw)
(1) *efufTm (Acl) ... m TQ'b’g‘ ................. *umﬁ(Scc.lions) ...;..{.{.!A,....di_/.3,,...Lll.&.,...f.?.é.'.....
() *3fafmm (At) v, e *yTd ( Seclions) l ........... .>ﬁ\ ........... —
(1) =398 (AC) e, R " S *YMA (Su:llonsk
' NIT=4 fey Ths gy Lo, Qevy s {ecalal,n Et"

(1V) =513 stfuiada gd urd (Other Acisand Scctiuns)n..q.‘.m.'.?..E.‘l..:f.'.q:.?'.-!..s..‘.’.‘..’.'t'.ﬂ...q.'T?..’.7._.9.'3.4::".!':‘..‘.‘:.":.@.'.%.'}.‘.\1'-‘3}

P - T B 3 =z —— . . 5
(%) *am?%%(??ef\iﬁ[\*ﬁa ....... e sfala ... e 10000, R TE e
(Occurrc:nm:ol‘t:l‘l-\.?;;i?)'5 SR (Day) (Date from), (Date to)

v, . L auant k. __‘:\._., —— .
FHEEY (TR < B LS ST L QDRSS T R T

L Y TR PP PR TP PT PP T I IrY

(Time period) . (Time from) (Timeto)

(@) U W A T e |.’9§.J.§r..'...2.9 ....... ISR~ LSO 3 LNl

(M) T G Y o AT e @ s, T \%‘35‘7}3\1—'

(9) UM ZFAE T =TI Fo .o, WA o B2 o

I =1 ¥&r (Type of information) Z@ﬁﬂﬁf@? (Written/Oral)

. i {
G4 & R LU LTI 1 E UL R 251 D ;

r e ) ( .
(=) m....... V.‘RSIJ.'.’} ..................................................................................................................................

(%) @ .(:,y:,".-?;.x.:.'_cz.'/.aq’/i.......‘.P-'/’...‘CSI.!.'.QI @u(‘-’\/m;(‘!ff(m"j é
E

.E.\' S



I1BUUBISWIED UM pauuess

<M 7
B Rren waa arafern, ARas -—L{ ‘;L _
_ L n’/@.&' ALY fi‘ﬁn’m./,.f//ﬁ/? €90

Qe

BT N1),

TUREE 2,

MG | B ‘
fawra - are URAR EEFT R Tgl aRd g A @ uRagn il & s ol & G

e |
SRR e & 206 1102000 4 B 10:30 @ qREa s 2ar i KDY
e @ dlRm angime N s YegH g aRded 2 aifas sgmrd spE@e A gadl IS wray
ed s yRm Ter & a1 s wrm B gRr tm RER @RCIAR 6 U g 8 tnfaa e
mer Wi WA W g uRagd feyr s v A md: aremd A Easvn @t Qe A ale A5 b
wo) ) [ e IdmET R um nel g weoE & @ PR der 2 cpl pan w
7;11ur4 Fen ady 21 g @ quiny Y il umfm arm?rm &1 AT AR ya & -

i @ td g e aal l_‘ Inf

,f""?.i:; |
', oy T i, e TR, g0 30IE el QAT
™"z T R i (e med) Rar- smign e, P |
! ! g R
. YT i Rl muci_l_vj[:-.- [ L o oo
o EREERY B A.--f:‘.‘—J-l_rl'”J o s v R i e TET A ERW W R YA P
sewdt R wid A orale @ e d it s Rl afim.wn 3 o aivaga il
L 8 gd U R A v wf fawa ga fAfam 1957 T URI 0al1) €2 @ ousT
A % o aRfn B oand BRI 210 T 2i6) @ sientd woe aragfSa Fovs o 22 4
Q/}f‘\//"— \ ] ' o "
AN }&J’ﬁ‘]d \q’w;. G T ENRegUE TY @R IMARET Prowmedt o0 @ Mas oo 32
L] h .
;' ‘}{ ’}fmkhl dﬂ] aeral (Preventics ol Hlegal niining ) Transportation @nd Slorige Rule 2217 & [9U¥ 7 U4
(W LI - =45 o - b = e e 4 an
Y \/'\' o ).@f Y IEFTA B T PR g @) Sia ) Wy iy BT AR A AR 411403
it =TT

A oal emm@e o wu FOasE wE

NS i /4‘?5 5 srenia wread R sy #E
Sl A & s B

W oA A o Wi vwe TS

X
“'---rr‘ﬁra I T e B I G I B B GRS
i Qudaa it oA, e, uRme dl A dlavd il U \IE Wl

BRIV T 2iA et Frourmdl 2004, @r U @i fem va @isea aas?

i @ dgd et wol @ gu Wil wmg o W oaem w an
[RTYRITRE B A

* ! ' “ ! \/-.1 ." 5
R TO PRI PPEER Iy PRRLAESE U P qr’\ R
&N
W

frkar [
e ffew qae o A e

™~ =T e y
N SR LT T Al el et ‘ \,w“ l‘-u\\
. ¢ = & . R P . L Y "1 o e TR L D
S e B R PO PR LT LI B B « vt rul(‘l. Gl AT ht.\h"' - t:-':f
Y Ny b - ‘._"_‘ e i F\\ il .
CRLL Ltgm L L e, AL vy W . : LCAN 'l"‘&rf it
andapaied o A fv-' I i LY P RN
}r\._'_*_ \ [ L . . = o 4 e M ‘ - ‘ﬁ\&;}
e ¥ e AVe e L s ST l . 7, ’it;"v?'.-‘—“-—
t vy * e L Lo . . o .- [ emkanidy
. 4 L s PL e 1Ly opete ot - ; 4
Nea D ey . . :
v ] _‘|_....‘ 15 e mg = L..: . . :___'\
9 2
\Vey” ey
A -
‘ G



e g 0 L W eme- o - L

)
\0
| &
Eordit1ed v b, ,,“
‘.‘h.ﬁm' sader ';r. ~ ({ g.—
Th Actl of 159y e o
TR\ o CLTILE 0 (T A A
‘ Bood 'Qiecy 9 Il"\u
Ry M 'lh“.w qp.m mm. ’.Jpﬁ“ fanqrn
UGO8, TIRAT
ST a7, Wy w18 '

- AR A
QI oy Joltvd “3"\‘3'/ = e
em wpe” Aeac R gy B @i 5l g‘ '
SRNW g T R G &/

.\,.

' . v o \S| ']c\,z,-
TN QO et /C’ -t ;
:;::“ $ - ‘g... | -_(mﬁ\\‘&--
mw?% e wfufors iV J ety _b“r‘*)'b T
@m ..-—-C‘-'..é—-uo est pos suae S g \.3 .5 &

T T

(‘I I (‘[)« '4‘107 M:( //u'a’// /0“%(} Cm/

1. W E ERET tgrmw{aammar\zqsf——ma Lk ?rTuT'"f'r!dTCT(T‘d ?THTT‘:."&'TH:-:
Wﬁfmm@%ﬂuﬁwqﬁm*[ﬂ*qaf Q\Q\! Q B304

T SFHUR T T 738 m@wﬁﬂmﬂ?ﬁﬂwfﬁwwmﬁawmw

--------------------------------------------------

W i St T et iR SEr e F vt g T 9 1 g wivferen ‘s
T, WE R R GR I8 i vfadiaeeem @ s 9 T I (Action taken: Since the ah.

report reveals commission of offence(s) u/s us mentioned at Item No. 2 » legistered the

case and took up
INVestigation/divected® i RaNK. oo iinman

to take up the invesligation.)

15, SfGRATA 2. & Tevaihgg @ )

15, uA U TR F en ) fify @ w- N,
55 M J
YT WWT <R e -

M (Numse) a2\, ‘('\_d [ TR
.u\\u\\ L‘\a\\ \
. ' qeAm ( Designation) 1‘)\\"\‘) {\ C\ T
=L v
")

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

SrL -

Y .. I )

Scanned with CamScanner




’ | ")
{0 A il g gam Sakibgany okl pegey
N Tt ] " ,

i 8 I\L c (
1% g, M ade. Aok genenal
Shele Vl-‘ G'Jl‘* M--m. A ] “L(S-
"/L.. 0}_ }-l& ,.'-
_yawﬂo?SSﬁ?_

Ty i

et e me——. e Y

o?“&#/w'eo azev/oeo o360 L, V7

{ \..\“( TN ‘f_ab; C"I l

i v L8 ) - '._"'.- . ) : 'y “_

? A M Bl R 5= 192/ 0l v {¥ V4 !
:". W‘a";amﬁ;ﬂﬂ . A l ! : . ' - K CaT e

] C PEARE S () - W@ (RLR) ven 0404755 .
i ce : '

2 2 (t“f-ﬂ'!ﬁumm &'\mﬂq)n e

nnnnnn

i UK o oo am:arﬁ NI
ik ;“.)I (Ve), . . (FLR. No)' ' (Oxe)

- . St .‘*wapza -munmw 10628
i (Du‘tl.) o *(S.Div)-~ (ps) ?/ AL

‘ & ' (1) ﬁﬂﬁm (ACI) "5 m m@ _________ ‘"TWZ(SCCIIOHS) """ —'K g_?
_ (U) ‘S!fufircq (Acl) ---------------- R — R FETISTATIED DR S ............................
. . ‘ ("l) Mﬂlﬁm .Y ) _— B sssrsasnpraneritivoseissssios ‘\IT(Ti (Sccuons) .......... X ,.,- ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

- . x ") 'me«rﬁﬁmwm(omni\m'ds i g'ﬁgfafpwxd LavAer
i . ad Seclions ¢ AL AL 2 AR ed
? (R R BT .. [ cepsinger rull-rzve) sep-

3

f!’i .......... T -ﬁsﬁn}.\..? pé 2A2ORMYTE v
& I(Oc‘currenccofoffencci E 7 7 (D_ay) . } - (Dakcbfrqm) - (Date o)
g S SR ? RS JD

4 T () . T g T O E LA TN
:i! ('I'lmcp-ériod) 9 . ( (’ﬁmef‘mm) : (T\mclo)
I[; 5 (a)mﬁmmﬁxﬂ: ............. .25.06.L0020.. T LB y!‘ 6'-“}
!f - ()T T A # il 2.57 Cl B OPR i, T o 22l L R »9
I l: (v) umtﬁfﬁm\f LG LA - IR ......... e T s
1L S T SENVRVERNI . ... M
;{ Tﬁ'ﬂﬂm(‘rype of information) %‘fﬁi‘q‘:(\‘mncn}Oml) ﬁ? :7
H T
4 5. W R- -(%) S e 5 AT rz?ﬁé’ N‘/’a AT
|

. (E)'W(Add:css) —?7_/._77?9
an i EE 2"V EIN "”/"’?’1 awa """

H .-"f‘,‘h"‘ i '\:l-‘ 1

PR LI @7::.) " ??"" __________________
(‘1) mmﬁa‘mﬁm‘”ﬁ/ﬁgm#mmym( m “ 1‘:,.‘ o i :?{:' Jr,}y

Scanned with CamScanner



“Ff L
ez

4

£ o g

%} 3/0°

I
.-

)

G
-S/0 P v paggtyy e

(8} /31
Jd guqumyfs::,‘ ’; g

”"\‘\ﬂJ{Q‘U b
YL GLE

~
e
:)
[§

g TR GAGNG 1 it e b

RUE )

=T

\‘1 i n‘r:'{/

o %‘)] !';l\; ) )s.\" ' '

seoﬂ
{

. f7)l

eo |

Ry = Al O T O stawe o gy A uRag moilt B fee o @ @

yi )
VIV, 3
nivAfm won @ WY ama Retw 22,002020 W g 6:00 W Rrvarard) arn bty gTEEA
i, urn e, et ure weaft v W el wm o jg sl e qf oftaea @) stuw erammd
mnmemvdtmgf&mmn\\mnﬂrrhmtuu‘%ﬂmﬂmurafb—-mmmﬂmwmﬂ?
W g A Y ol AU mer SR T §Y RaE e woTe on) e w3 gaern @
Tud W v wd g uet un oetvadlu & R o R oeR @ Rl sam w @ e odd 2
writn queny o wouE v @ Pre wfdodd B g I [ed @@ eer e w5 ann
fva an vm &, viﬁmwﬂm’iwmﬁmme-

i wfere wfdm @1 5m 7 o

Ty firdl, foen— g T, wfam— wreenmd),_uril- foramasl (snodto) e

]
! | v oy, - e Bval wiam- oter weemard), rdaTa
)

ANTTIRAA AR, R= AmrgA Wi HEe) Gred, - fasards) (30¢io)
RN ~

T3\ TTH, [9l— 7O ST, - DIl MeAvmel, uri- foraragl (3odio) Ao

T, TOe, =, A, Sid=— arA - foiaras! (10910) |Teqma

Pram T en= s, Snftha= e ur— R (@odio). e

RISTATAR HSe, [Wdl— AIHIel, Widbe— ard or- foraras) (2odlo) Aredms

mmﬁm-vmﬂﬁmﬁﬂ-ﬂmm-ﬁrﬁmﬂ( 0) UTETTA

<l » ~ o wl =~

A Hed, = AT, - W A= raras) (Hoflo) reana

0| erema= AsA Wed, [9dl- AR, Wien- WkrEiel geed, ur- foRamst (o))

AT

T WA W RPN YR @ W8 @ @ 8 Ud g wefa &1 &R e SeT g
Ieada @ oo of afdw A gee w amef amor fed wfi @ eeaem T afteed e
TR e R g Wy o oA W@ ah e @ fafim 1est @1 o 04(1) TE 1T @ |
TETd 2| IO ofidfyow @ wEa U 21T U 21(5) @ afa Tve gaued @ O Ui 22 @
sirta wrErd @ @) IRAve aq Wl wEed Prowechl 2004 @ Fram o4 T oS4 @
Jharkhand mineral (Prevention of lllegal mining) Transportation and Storage Rule 2017 o fr 7 ™
o @ ot ey SO TR ¥ PR A 9| W @ W 2w ik @ uwr 175,319,414
a%arwhmriﬁrmmlmnﬂﬂﬂﬂmammsr&umﬂmﬁmmmmm*
RO T WA B e & | g0 e N i Rw Yee & TR war ) )

A I Y IwEA, Herv, aftaes @l ¥ wieta @fdw, ter W 9 @
famben & R, wvavs, @Y A e Pramiaed 2004, @ 0@ @ Riem w@ R 1957,
mﬁmmwmhmumahtbmﬁmwﬁaﬁadwﬁmﬂﬂﬁmmmﬁwﬁm:

)G /;C/')’HQOKI/%[JY)Z’ Qj/ {J 4 Cﬂtg(‘ /‘f,) qi)

' ’ n PR . 0
7 aoveg At SGHL /(w '-f’-“- LU N A\
19 drzict / S aviedin 1 ,./ Lol st 4 :

— e /th/H 3 : .
1 .)')/ jf///‘/ “)i.'lﬂ“/' _:n","_.‘ h‘jfﬂih—‘{ﬂ .
"ty &/ 217 Fcrmwmﬁwﬂ RS
5y / hille ; Hgﬂ‘lﬂl

P R

v ()\ O( 7 f|((
Wi o ) )

!"I ] ks

-
/%“

[pokith '] '
1! T W ’
I' J-H o/ W0, R0, '?;)TktﬂT w SR a%y-”ﬁ
|
lll '

Scanned with CamScanner



P L P

———— it v s g g

—— e ———

.:“:!

. - e Wy okd S S HAT TV T
e o L AL LT !.@}\.Y(?}“{AWV ‘f" 3

b

St ¥y
p

A T
b~

i AT

:...L : RO .'"';4;-3":" .......

3 : TR s i o

. - e ’"ﬂl(A.q.!i?n-t%:ss\,.aesi,q.cg;;h;.ﬁtmv.:
feport reveals commis R g

investigationis. oo € #45) s s menloned _TI.__“_IH_.2,regfiﬁfrcqugp{gg‘§gigggd_gqu5.p the
investigalion/ ,‘rsgls,:_fgﬁ e Ral)k"lo Imﬂl‘}?gﬂl?\!"}‘iﬁs.!fgql{pn.)

1 i

. o R e

TITi:f(Numc) :,;w "“.‘? -
“TEAM (Desiguation) ., \ Tl et
TR i

"k,

4 .
R S Ag " .
| : LI : L \‘ o oy ;
L ' "u i - "
———————— b — 5L e
AP T e r
S

Scanned with CamScanner



&M% C~F-| cemtapj . _Fa-
‘ P;\Caweo 2 3119
‘1'°+(-—uv~ Q.&amhv\ Lbsithay MM
L %c/hf/;) oot st Con
N ) ) 'L\L.\._, .
N VCR n/(lgr S lc%l
¥ A4 mﬁougl Q.C
§ 3» Fn\“"l!zb-a(, (Frag “3) ](M) :% (].”}{ m_??!.lll

% Ll s e

‘ ;121391
) n Y (ﬂo'zoﬂnaﬁtnnlsm:auﬂa) , .
L 'ﬁ"'ﬁ'%ﬂm' 313“3?1 Hré'ﬁwormm {pm{i%'w 201R. TR mag/,Lg -m&;,g;r_;,gf{,a

(Distl.) "+ (5. Div) s) (Yr) C(BLR. Noy - (Date)
¢ '\ : .
2 () csfufryg (Act) ':-m;i‘u%n T (Seetions) 373/q 4....

(") ‘aﬁ‘rﬁ“ (Act) .............. ‘JT!T‘f ONCCHONS) s

(i "ayfiam (A“); ----------------------------------- ..................... '-TRTCE ('iucllnn\) .........................................................

(V) *yg Alufy

...9(.!)12?( 1Az 7=
Y : : ONTe TFg— !
(%) *arqmy ) %ﬁmﬁm— ........ Ffi 3, ma/.m ...... il 77073 /1 o
(Ocuurrcncc of ufrcm ) ay) -

(Day) (Date-from) T Due
ety m)'g‘,va:rr ........ L ey S
(Time period). T | (Tum. from) . (Time to)
[ - T ffs. m 3,/.1 3 ........ WA AR
o M 7 A ifh..... |7 '}/Jﬂm ............ ETF I 1o

() ﬂm?ﬁﬁm—wﬁfe Ho.......|. 2

et ... 1.{1:..3..-‘.5....&@‘-

Y amemmen T = - (Typc of information) ' .\ﬁ‘ﬁaﬂf‘l‘fﬁﬁ? (Wnllu.n/()nlj M
RN AN
2 , N

et e qzmun_(q;) wﬁﬁmqa{ﬂ a?'m!?— WL !%T}?’ 2{&3“ .................. T Ho
TNl .,
f ) '\.-'T - \l ',: \ .
Wi

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

(v) w280 15!!{]3’ AR 1 SLTHTR. :IEE;I‘,]%H[ ‘gr[?f]’“

’

y :.Y/l—‘-’[ 9

Fovoe Gotmn .

\__-“—_ﬁ .

Scanned with CamScanner



L B w577 ey e .
i 1 ' RN

fry 171

'“1')773;"!7?9 ,
T w77, G/

%VTF :vgury,fq TRGTT ?T'P'f???'ramw; % Gz 77”0”‘5?
R ar e A MTARE.S

‘ -
Wﬁﬂ)'ld,r &7 F o 755 17-3.219 BT H9€E
K . ;14 . ﬁﬂfﬂrif)—)-j
Z"(Jnom; </ _:yuu,fg—r, UT7T J;?-S';q 13 rg =77 '?R

IS
- %7
SRy iy o sl s g k) @t
o m—&va“*tn*f# 7R -
}me—wﬁwé’ @ O 71 e SR
&) 5):”
_, <Ay < N~ “:’ s q‘]
5 37T ] :;‘;LW_.— e e I
l"\?t'r_? l‘jo/)'; W?ﬂ—/' I~ -TI’T‘? F‘?f’ ]‘i: Wﬂ;’—-;?
s £ NG FXTTE SO o AN S einey
:ﬁ I5=ar] 5 svor 3”7774@’;%7 aﬂ_fé— ‘: ~TE %) T
7
TS T7T IL SR O e r""v 7 W‘M PRAR
34 3y <TE w7 o arterE= )3, s oy
w3 e ¥ _ AT T
fa AT ST STy B G
5% BEk-ms - ~=5 N o eI iy S
£ o * ARG ﬂmu? boo Wﬁf‘{ RO
i< i Wﬁj_ o JGRITH
L ur, ﬁnraizz:‘{
F&  waaf ?’r?m?m 9‘?—3?5‘ ﬁ-ﬂf)‘q"vvuq'—wg,
r‘t.... g;??""> } Tl 5/-2‘79' WJQT/}W"&'UT‘W&W
éc;’ UM Ry e mmwm‘i"waﬂ}?‘w%-wﬂz*h
Lo "’WUW% 7 71y 195 2%) wAr ¢ (LT 2T o arpm
A 3% 7 T‘Im@r/%'m 75 ﬁﬂmﬁ‘%"f‘ﬁ‘ﬂ)ﬂs(—
;-.':':'{_‘[/7?.4 'J-?ETFJRQ,W b )‘a;'"'b/ ZW)G‘“{‘ 1;(‘-,; <G
\‘: \::‘G’f r’f- "f7?7- 379 f//(/"gifm\?p" Qﬂﬁ ), ..n/lf
P .-
~'-! ‘: LGk 1'31" 7T /7737ﬂ‘7/'07‘?7? m %‘nﬁ.T»#
& 3 VT ~rEs e iR s v ‘S?rr"z—ffzm;"!"'?‘?;m.—
P 3 XTI ATTTT T iaamd ey TR ST Ty T s 0en
g Gm:g > Trotee o Aef I’TW"‘TW v R rea mnr-y 5
=T }'T Jd'l *)-{ "/ﬁ ‘ﬂw "7‘"’_7/
el ~q7 -1 n//rr;
3% L \3,1)
:'1J‘ (ﬁ
~(;: = r) NEE2 \.-f:\‘,‘ﬂ/

\ j/.f)

-—-‘—ﬁ——___
Scanned with CamScanner

e 30 ARy




. st Tl

VET == Touwr T .E"u-&&[@ @o l?/S/.lS -
| | 5¢ q‘bmn mmaw 40 &= 1'% IparE

BT 4 T T )
&5 81T¢s 297

1. R ve o 1322019~ 8. 208
2_mq.ﬁﬁmﬁ'ﬁ?ﬁm :Wﬂq—mﬂ[ & Ge TR

o\ R W o R R
' ‘ ' TQ'W 449)
(1) 1/“‘“ 1) WT—/’
a—n%m ﬁoﬁm—rwk"w .
s STHH BT i TSI

4 mmfﬁrﬁm Btk 1985
. Wﬁmgﬁ‘ "<-=’J7 T~ GNW}L”’”"T‘

7. ¥ QIS BT BN

Scanned with CamScanner



(47, TR W |18

_,%ﬁ = 1\%\\\\'\- ’
P/ \"3' W
- , a . 1 .
7 f/ - A "’;'.;\! “"!l .
- 5
\ '3 ‘i P
=4 (i, JRIF
AR s ,
-")*\ !}-‘ .
N -
N
\\5*”‘“ o

TR WCRS 2 i prjag THA T2 o 2 6 oy uma &

@ v s o fem s, —
AR T 0l w3
o ® Hafd fam

directed®

Ry
gt

TP | R AT AR B TR g ) g
W@ER 1 o 309 4wl TiErd e R @ ™ (Action

commission af offencels) ufs us mentioned ut liem No. 2, re
............... . N we RNk

) :;"_,
(4) el
at Qg o s

X7 o< ¥, g o
TS A, pefraft

e
- 7%
M7
- Ho e r

g e BR o o

tuken: Since the above repoit reveals
pistered the cose and took up the investigazion/

4. e T W Wz W
5. oA @ = o g ) fafe wd wg—

--F20-?OOOBHI-IJIOB-DI

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

to take up the investigation.)

W
m (Nnme)...mﬁﬁ:ﬁzm@ummmﬁi
T (D:slgnulIt)n)ym?{ma?.....mﬁﬁ.ﬁﬂﬂT '

J

Scanned with CamScanner



20,000 T Wi Ry ikl LN
R & 7 R D ofaw ampree AT, WiRaer ¥ 4y

'f%fanw?amWBaﬁ%mmtlmwwmw
|9t @ ol SwarT fomar s et o Ry

1957 (A) @ AI 21 (1) (A) & sy ST WpTer B
fafea erafer & SwRid IowwE oy Ry g&ﬁ)ﬂl |
| SUNIAT —W8— Ry GUSTEBR)

PR 263990 District(21-22)D e




57—,
Ammerure - £
Guidelines for
Setting up of Biodiversity Parks in Floodplains of
Rivers of India, including River Ganga

-~ R
‘?’«W_‘Lbf A
- X ;{‘?,

i fiva
Wy Vbl
gLy i

YT AR
5WaTIsem,

- &

PR WSS |

peifan ey
S

Central Pollution Control Board
Ministry of Environment, Forest and Climate
Change

October, 2020



- 58-

GUIDELINES FOR SETTING UP OF BIODIVERSITY PARKS IN
FLOODPLAINS OF RIVERS OF INDIA, INCLUDING RIVER GANGA

1
z |
< &
< 5
% 3
d'(/ (s)
7> &

\!
OF cLean o

Central Pollution Control Board
Ministry of Environment, Forest and Climate
Change

October, 2020



~593 -

CONTENTS

ACKNOWLEDGEMENTS
PREFACE
FOREWORD
CONTRIBUTIONS
LIST OF ABBREVIATIONS
LIST OF FIGURES
LIST OF TABLES
EXECUTIVE SUMMARY
1.0 BACKGROUND
20 INTRODUCTION TO RIVER SYSTEMS
3.0 FLOODPLAINS OF RIVERS AND THEIR ECOLOGICAL
SIGNIFICANCE
4.0 BIODIVERSITY AND ECOSYSTEMS
5.0 BIODIVERSITY PARKS: A HOLISTIC APPROACH FOR
REJUVENATION OF RIVERS
5.1 Concept of Biodiversity Parks
5.2 Functions of Biodiversity Parks
53  Structural Components of Biodiversity Parks
5.4 Size of Biodiversity Parks
5.5 Planning, Designing and Development of Biodiversity Parks
in Riverscapes
5.6 Schematic Layout of a Typical Biodiversity Park in Riverscape and
a Constructed Wetland
5.7 Preparation of Detailed Project Report (DFR) for the Development
of Biodiversity Parks in Riverscapes
5.8 Source of Funding for Development of Biodiversity Parks in Riverscapes
5.9 Management and Sustenance of Biodiversity Parks in Riverscapes
6.0 YAMUNA BIODIVERSITY PARK AS ENVIRONMENTAL

7.0

SUSTAINABILITY MODEL FOR REPLICATION IN RIVERSCAPES

REFERENCES

ii

iv

vi

vii

Xi

10
29

35
35
36
37
38

39

46

49
51
52

54
63



~60 -

ACKNOWLEDGEMENTS

We are grateful to the Principal Bench of Hon'ble NGT, New Delhi, for taking the
initiative and for passing the order of 14.05.2019 (in O.A. No. 200/2014) to bring out
the Guidelines for Setting Up of Biodiversity Parks in Floodplains of Rivers of India,
including River Ganga.

We thank the support and encouragement received from the Chairman and Member
Secretary of the Central Pollution Control Board during the preparation of
Guidelines. We are also thankful to the Authorities of the Forest Department of
Haryana and Shri V. K. Jain, Conservator of Forest, Saharanpur Division, Uttar
Pradesh State Forest Department and his field staff of Haiderpur Wetlands and
Hastinapur Wildlife Sanctuary for extending help during field visits to Kalesar
National Park, Haiderpur Wetlands and Hastinapur Wildlife Sanctuaries,
respectively.

Delhi Development Authority and the Staff (Scientists, Technical and supporting
Staff) of Yamuna Biodiversity Park are duly acknowledged for providing the
photographs of Yamuna Biodiversity Park. Acknowledgement is also due to
Professor Brij Gopal of National Institute of Ecology for giving the permission for
inclusion of information on the river system from his published articles/books.

Members of the Committee



Né{__

PREFACE

nmental sustainability and
ological services include:
local weather, imparting

Delhi Biodiversity Parks have become models for urban enviro
resilience, and render a wide range of ecological services. These ec
mitigation of air pollution, recharging ground water, buffering

climate resilience to the city, and several other functions beneficial to humans.

The rivers of India, particularly major rivers used to harbour a wide range of ecosystems,
which not only contributed to purification of river water (water quality) and stream flows, but
also generated ecosystem services and goods. In fact, the human communities living along
the rivers used to eke out their livelihoods from these ecosystems. Due 10 increasing
urbanisation, habitat conversion, damming up of water in upstreams, and other anthropogenic
mediated activities, the river ecosystems are highly degraded and the rivers have become
open sewers particularly in urban stretches.

The judiciary has been concerned with the massive degradation of river cosysiems, and the
urgent need for rejuvenation of rivers of India. Realising the role of Biodiversity Parks not
only in bringing back the degraded river ecosystems to their natural states that contribute to
rejuvenation of rivers but also to sustain their health, the Hon’ble NGT has been passing
orders from time to time on matters related to rejuvenation of rivers. In one of the orders
passed by Hon’ble NGT (14 May 2019 in O.A. No. 200/2014) states that the Biodiversity
Parks should be developed along the major rivers of India including the river Ganga, and
also directed that the Central Pollution Control Board along with a representative from the
Ministry of Environment, Forest & Climate Change and one expert, who developed Yamuna
Biodiversity Park, should bring out the guidelines for setting up of Biodiversity Parks in
flood plains of rivers of India, including river Ganga.

The present “Guidelines for Setting Up of Biodiversity Parks in floodplains of the rivers of
India, including River Ganga” provides not only theoretical knowledge but also practical
information on the river system and its network of river ecosystems, and Biodiversity Parks
in riverscapes so that the stakeholders can easily implement the Guidelines for Development
and Management of Biodiversity Parks as a part of rejuvenation of rivers of India. The
Guidelines also includes general information on river systems and their ecology, floodplains
and their ecological significance, besides a brief background. The bulk of Guidelines cover
different facets of Biodiversity Parks and the planning, designing, development and
management of Biodiversity Parks in riverscapes; it also includes how to prepare DPRs? and
also provides information on the Institutional Mechanism needed for the development,
management and sustenance of Biodiversity Parks, and possible source of funding for
implementation of DPR; a schematic layout of a typical Biodiversity Park in the riverscapes
is also given. The last chapter deals with Yamuna Biodiversity Park as an environmental

sustainability model for replication in the riverscapes.



I am sure that the Guidelines will be useful to all the stakeholders in planning, designing,

developing and sustaining Biodiversity Parks in riverscapes of rivers of India, and also useful
for policy makers and regulators in conservation of rivers.

C fb»t/(w_L
C. R. Babu
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FOREWORD

River rejuvenation is a step towards reversing the effects of ecosystem
degradation, and to bring back the river ecosystems in their natural states and
sustain them via improving the quantity and quality of river water. One such
measure towards the river rejuvenation is the development of Biodiversity Parks. It
is a holistic approach that involves the restoration of degraded river ecosystems in
the riverscape, bioremediation of wastewater entering rivers, and use of natural
floodplain wetlands for cleaning channel water as well as storage of floodwaters.
Yamuna Biodiversity Park of Delhi is a proven and exemplified model rendering a
number of ecological services such as mitigation of air pollution, recharging ground
water, buffering local weather, imparting climate resilience to the city, and several
other functions beneficial to human beings.

In pursuance to the directions of the Hon'ble National Green Tribunal,

Central Pollution Control Board (CPCB) along with Ministry of Environment, Forest
and Climate Change and Centre for Environmental Management of Degraded
Ecosystems (CEMDE) brought out the guidelines for setting up of Biodiversity Parks
in flood plains of rivers of India, including River Ganga.

The guidelines will provide comprehensive details on ecology of the river
ecosystems, ecological significance of river floodplains and their biodiversity. These
guidelines also provide a detailed account of systematic steps in planning,
designing, development and management of Biodiversity Parks to restore degraded

river ecosystems.

The contributions of Prof. C. R. Babu, Professor Emeritus, CEMDE, University
of Delhi; Dr. Prashant Gargava, Member Sccretary, CPCB and Dr. A. K. Vidyarthi,
Additional Director, CPCB in developing the guidelines is highly appreciated.
Hopefully, the guidelines will be useful to the concerned agencies and policy makers
involved in rejuvenation and conservation of rivers.

/

(Shiv Das Meena)

October 29, 2020
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EXECUTIVE SUMMARY

The river system has a network of ecosystems that contribute towards sustainability of
flow of water and its quality in the rivers. The diverse river ecosystems namely in-
stream ecosystems, riparian ecosystems, floodplain ecosystems and adjacent upland
ecosystems as well as the ecosystems of the catchments and watersheds - are highly
degraded and some of them were extinct due to anthropogenically mediated activities.
This degradation and loss of river ecosystems not only reduced flows in the rivers but
also deteriorated the quality of river water and ground water.

One way to rejuvenate rivers and sustain the quantity and quality of water in rivers is
to set up Biodiversity Parks in the riverscape. The Biodiversity Park approach is a
holistic approach for the rejuvenation of rivers, as it involves the restoration of
degraded diverse river ecosystems in the riverscapes, bioremediation of wastewater
that enters into rivers and use of natural floodplain wetlands for cleaning channel water
and storage of floodwaters. Biodiversity Parks approach for rejuvenation of rivers is a
proven approach and is exemplified by the DDA’s Yamuna Biodiversity Park of Delhi.

Realising the importance of Biodiversity Parks in riverscapes for rejuvenation of rivers,
the National Green Tribunal (Principal Bench, New Delhi) not only ordered for the
establishment of Biodiversity Parks along some of the rivers in Uttar Pradesh but
passed an order on 14t May 2019 in O.A. No. 200/2014 that “The CPCB along with
MoEF&CC to develop Guidelines for Setting Up of Biodiversity Parks. The CPCB can
take the services of an external expert who has successfully guided DDA to set up
Biodiversity Park in Yamuna Floodplain near Delhi”.

The present “Guidelines for Setting Up of Biodiversity Parks in Floodplains of Rivers of
India, including River Ganga” contains introductory chapters on the river systems,
floodplains of rivers and their ecological significance, and Biodiversity and Ecosystems,
besides the key chapter on ‘Biodiversity Parks: A holistic approach for rejuvenation of
rivers of India’ which forms the backbone of the Guidelines. These contents of the
Guidelines make it a ready reckoner for stakeholders interested in setting up of
Biodiversity Parks in riverscapes and landscapes as a part of rejuvenation of rivers.

The second chapter on the “Introduction to River Systems” explains: (i) how rivers are
formed?, (ii) how rivers create diverse ecosystems as they pass through different
landscapes?, (iii) how the five elements of the riverscape (physical structure, water
quantity, water quality, Biodiversity and floodplain and riparian zone) interact and

xi
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determine the structure and function of river ecosystems?, and (iv) how their
interactions along with the geology, geomorphology and climate influence the water
quality. The answers to these questions are given in simple text and also via
illustrations. The different riparian communities and their role in functioning of river
ecosystems particularly with respect to water quality are explained.

The third chapter deals with the floodplains of rivers and their significance. It provides
information about the different physical zones of the riverscape, definitions of
floodplains, the kinds of floodplains and the diverse landforms of the floodplains. It
also explains the functions of floodplains and diverse floodplain ecosystems such as
wetlands, marshes, swamps, lakes, grasslands and floodplain forests. To make familiar
with different river ecosystems, photographs of some stretches of riverscapes of River
Ganga and Yamuna showing diverse ecosystems are included.

The fourth chapter on “Biodiversity Parks: A holistic approach for rejuvenation of
rivers” has 9 sections. The first four sections explain the concept of Biodiversity Park
with respect to riverscapes and landscapes, functions of Biodiversity Parks in
riverscapes, the structural elements of Biodiversity Parks and size of Biodiversity Parks.

The section 5.4 on “Planning, Designing and Development of Biodiversity Parks in
Riverscapes” gives all the details starting from the selection of site to the development
of riverscape and landscape elements in different stretches of riverscape (headwaters,
hilly tracts and plains). It also gives information how to restore the degraded river
ecosystems and or recreate the lost ecosystems. Details on the development of in-stream
ecosystems, riparian ecosystems, floodplain ecosystems including wetlands, marshes,
swamps, lakes, grasslands and forests, upland grasslands and forest ecosystems as well
as ecosystems of catchments and watersheds are provided.

This section also provides details on the development of other landscape elements such
as Butterfly Park, Herbal Garden, Birding Area, Garden of fruit-yielding plants and
kefjvfjphNature Interpretation Centre (NIC). The importance of biodiversity education
and public awareness for river conservation is also emphasized.

The details on: (i) development of constructed wetland system for treatment of
wastewater that enters into rivers, (ii) channelization of river water through natural
wetlands for cleaning river water, and (iii) restoration of channels that connect the
natural wetland to river water for storage of floodwaters are also included.
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To implement the Guidelines at ease by stakeholder, schematic layout of “Biodiversity
Parks in the riverscape and schematic layout of a typical constructed wetland system
for the treatment of wastewater that enters into river are given”,

The section on DPR explains how to prepare the Detailed Project Report and includes
all the activities for which costs have to be estimated. The possible sources for funding
to establish Biodiversity Parks in Riverscapes are suggested in Section 5.8.

The last section 5.9 includes suggestions on the possible management strategies
involving Irrigation Department, Forest Department and local Government Agencies,
which would get maximum benefits from Biodiversity Parks, for long term
management and sustenance of Biodiversity Parks.

The Guidelines ends with the chapter on the well-established functional Yamuna
Biodiversity Park as an environmental sustainability model for replication. Some of the
structural components of Yamuna Biodiversity Park that are fully functional and
rendering ecological services to the city and its citizens, are illustrated.

Besides the above chapters, the Guidelines includes a Background Note, the Preface, the
Foreword, Acknowled gments and References.

xiii
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1.0 BACKGROUND

Delhi has lost its natural heritage which is critical for sustaining the environmental
quality. To bring back the lost natural heritage of Delhi, the Delhi Development
Authority (DDA) in joint collaboration with the Centre for Environmental
Management of Degraded Ecosystems (CEMDE), University of Delhi developed
Biodiversity Parks for the first time in the world. The first Biodiversity Park
established was Yamuna Biodiversity Park which harbour natural heritage of
Yamuna river basin and include diverse river ecosystems that provide several
ecological services.

The environmental degradation of river ecosystems of India is rampart leading to
loss of their self purification systems and making them as open sewers, particularly
in urban stretches. Urbanisation together with habitat conversion and construction
of dams in the upstream are the prime causal factors of degradation of Indian river
systems. The environmental degradation, particularly the pollution of water in
Ganga and Yamuna has been taken up by the Supreme Court, High Courts and
National Green Tribunal (NGT) through PILs and other legal cases filed by
individuals. Mr. K. C. Mehta's PIL on Ganga (O.A. No. 200/2014) at Supreme Court
and Mr. Manoj Misra's case (O.A. No. 06/2012) on Yamuna at NGT are well known
and the judiciary has been passing various orders from time to time to rejuvenate the
rivers Ganga and Yamuna and also other rivers of India.

Taking the cognizance of media coverage on the biodiversity Parks, the Hon’ble
Chairpersons and some members visited Yamuna Biodiversity Park and Neela Hauz
Biodiversity Park. Based on their visits and recommendations made in the Reports
submitted by Hon’ble NGT constituted Expert Committees, the Hon’ble NGT took
note of already developed functional Yamuna Biodiversity Park that harbour many
river ecosystems of Yamuna. In its order of 14" May 2019 (in case of O.A. NO.
200/2014) Hon’ble NGT directed Central Pollution Control Board (CPCB) to
formulate Guidelines for setting up of Biodiversity Parks in the floodplains of the
Rivers of India including River Ganga with the Expert who was involved in the
development of Yamuna Biodiversity Park, and also one member nominated by

Ministry of Environment, Forest and Climate Change (MoEF&CC)

, Government of
India.

Accordingly, the CPCB called a meeting where it was decided that Professor C. R,

Babu would submit a proposal for the preparation of Guidelines for setting up of

Biodiversity Parks. Professor Babu submitted the proposal and asked extension to

submit the final Guidelines, as it involves taking of photographs from some
riverscapes to illustrate representative river ecosystems in the Guidelines

1
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A meeting of the Committee was held on 27 September 2019 to discuss the progress
achieved. Professor Babu explained the work done and outlined the chapters to be
included in the proposed guidelines. Dr. Vidyarthi pointed out that the guidelines
should be self explanatory and should facilitate the stakeholders to develop
Biodiversity Parks on the ground without much difficulty. He suggested that the
introductory paras of the interim report should include the treatment of waste
waters (including sewage and industrial effluents) and restoration of self
purification systems of rivers. Dr. A. A. Mao (Director, Botanical Survey of India) - a
nominee of MoEF&CC in the committee - was also present in the meeting and

informed that BSI would extend any help that is needed for finalizing the
Guidelines.

The Interim Report on the Guidelines was submitted to NGT by CPCB. There was a
delay in making field visits due to COVID-19 pandemic, and subsequently there was

alockdown Nation-wide from 234 March 2020 to 315t May 2020. The final Guidelines
are provided in the present document.



2.0 INTRODUCTION TO RIVER SYSTEMS

The information presented in this Chapter is mostly taken from the Chapters on
‘River Ecology, Conservation and Restoration: A Theoretical Framework’ written by
Professor Brij Gopal and published in the edited volume on ‘Restoring River
Yamuna’' (eds, Martin, P, Gopal, B and Southey, C. 2007). National Institute of
Ecology, New Delhi, and also based on the field knowledge.

A river is a system of natural watercourse that originates as trickles of glacier or
snowmelt or surface run-off of the precipitation, and is a link between the land and
oceans; the primary, secondary and tertiary surface channels from different
directions (surface run-off channels) merge together into a large river that may join
another river or lake or ocean or any other large waterbody (Gopal, 2007). Springs
also form streams in hills. Not all rivers, particularly the seasonal ones, discharge
their contents into oceans.

Rivers are natural ecosystems and are unique in the sense that they change their
forms, flows and other biophysical attributes as they pass through large landscapes
before joining the oceans. The different river ecosystems found along the course of a

river are depicted in Figure 1.

Figure 1: Different river ecosystems in the riverscape starting from the source of the river
to its mouth at sea. (Source: Gopal, 2013)

3



-4
River ecosystems form one of the major landforms of the planet Earth and are critical
for sustenance of Biosphere by providing support to various lifeforms. The river
system or riverscape includes the watercourses (channels), the riparian zone (the
riverbed and adjacent floodplains), the floodway on either side of the main
watercourse (floodplains), the embankments that hold flood waters and enclosed
floodplains, and uplands adjoining embankments, together with entire stream
network including interconnections with ground water flow pathways embedded in

terrestrial setting.

The structure and function of river ecosystems is determined Dy physical structure of
the riverscape, water quality, water quantity, biodiversity and floodplains including
riparian zone. These five elements interact among themselves and any change in any
one of them alters the structure and function of river ecosystems.

The interactions among these five elements are illustrated in Figure 2 and Figure 3.

[ﬁwsmal Structure |+=——=|Water Quality

Water Quantity
(Flow)

QOrganisms Floodplain
(Biodiversity) (Riparian Zone)

Figure 2: Five elements of the riverscape (river system) and interactions among them.
(Sonrce: Gopal, 2007)
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Figure 3: Illustration showing how the interactions among five elements of riverscape
together with the geology, geomorphology and climate influence the water

quality.



21 Physical Features of River System

habitats such as substrate

pools, riffles), the depth
ch as woody debris,
ng the river course
re straight and

The physical features of river system include: in-stream
(rock/ sand/silt), the geomorphic features (channel bars,
and velocity of water, the in-stream vegetation and structures su
Pebbles and sandy patches. The habitat diversity changes alo
from headwaters to the mouth. For example, the headwater streams a

meanders increase in downstream; mountain streams have fast and turbulent flows

and are steep and unstable with bed composed of rocks or pebbles often with sandy
patches; the channels in the flat plains are slow flowing, and beds of these channels
are composed of sand and silt and meander over large areas; middle reaches are
dominated by transfer of materials (sediment etc.), whereas the lower reaches are
dominated by deposition of materials. These different stretches also differ in
physical characteristics such as temperature and oxygen saturation. These diverse
habitats are inhabitated by diverse plant and animal communities that contribute
towards the self purification system of rivers. The communities of riverbed (not
watercourse or channel) together with the adjacent communities of adjacent
floodplain (marsh vegetation) constitute riparian ecosystems.

2.2  Flow of water

There is a substantial variation in the volume of water that flows among different
rivers and depends upon the extent of catchments, annual rainfall, evaporation and
infiltration. The size and frequency of flows, seasonal flow patterns, flow duration
and the rate and rise of flow events also impact the habitat complexity and biotic
communities. In some rivers, the stream flow has a component of base flow (ground
water flow) into the stream which is critical in dry season for maintenance of in-
stream and riparian ecosystems which in turn determine the quality of water (Gopal,

2007).

One of the features of the channel is the stream flow which is characterised in terms
of quantity, quality and timing. There are two types of stream flows - one is storm
flow which refers to flow resulting from precipitation that reaches to the channel
over short time frame through overland and underground routes, and the second is
base flow that refers to the flow resulting from the precipitation that percolates to the
ground and reaches to the channel through substrate. The volume of water passing
through channel per unit time is called the discharge and when it is represented
graphically then the graphs are known as hydrographs. There are three categories of

streams:



(i) Ephemeral streams are those that flow only less than 30 days in a year and
flow during or immediately after period of precipitation;

(i)  Intermittent streams are those that flow for more than 30 days per year
(seasonal flow) and flows only during certain times of the year; and

(iii)  Perennial streams are those that flow continuously during both'wet and dry
periods (Gopal, 2007).

The stream flow determines the size and shape of channel (morphology). The
variability in stream flow not only influences the diversity in biological communities
but also maintain it in riparian ecosystems.

The hydrological features that influence the biotic communities through different
ecological processes (interactions) are illustrated in Figure 4.

Hydreloais al Fracesses BrowacalE ooty 2l Consequeniss [;;-1:.&1
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Figure 4: Different hydrogeological parameters (including water quality) of the river
system and their impacts on biotic communities through ecological processes
and the resulting feedback effects. (Source: Gopal, 2007)



2.3  Water Quality -4 q-

The water quality changes along the course of the river and is gov;n;edTi);
geological, geochemical and vegetational characteristics c?f the waters e'.
concentration of nutrients increases gradually as variety of dissolved and partlculat.e
substances and plant litter enter the stream through runoft. W'ater temperature. is
critical for completion of the life cycles of aquatic and terrestrial mvertebratt'es which
are critical component of self purification system of rivers. A1.1y change 1r1' walter
temperature results in significant changes in biotic communities; loss of'rlparlan
vegetation results in marked changes in water temperature. The (l:hange in water
temperature brings out change in DO levels, and nutrient concentration, etc.

The decline in water quality due to adjacent land use, the presence of livestock, the
kind and characteristics of the riparian zone, sewage effluents, urban storm water
pollution and discharge of industrial waste water adversely impacted .the
biodiversity - complete loss to replacement of sensitive species of ecologlcal
significance to more tolerant species. The variability in flows regulétes VaHOl:lS
ecological processes that influence the aquatic biodiversity. The same is illustrated in
Figure 5.
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Figure 5: Impacts of flow variability on biodiversity of riverscape through ecological
processes. (Source: Gopal, 2007)
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24  Biotic Communities

The habitat diversity influences the biotic communities which vary along the course
of river, Most of the animals, which are not attached to the channel bed are drifted to
the downstream, although fish and birds swim against flowing water currents in

hilly areas.

Species rich communities are confined to shallow slow moving streams or to
margins (shores) where flow velocity is low, shallow pools and riffles. In the upper
reaches of the stream, where turbulence is high, the biodiversity is not rich and is
represented by poor plankton community, benthic algae attached to boulders, higher
plants restricted only to banks, and shredders (invertebrates which feed on freshly
fallen litter) found under boulders and pebbles near edges (Gopal , 2007) .

The community inhabiting the channel edges is different from that of the middle
channel.

In the downstream the leaf litter is fragmented and converted into fine particles and
benthic invertebrates that feed on particulate detritus are very common. With the
increase in nutrient enrichment and greater availability of food niches, planktonic
communities and faunal diversity also increase.

With reduction in flow velocity and change in substratum, the development of
macrophyte community takes place. These communities are highly diversified in the
river stretches of plains and also show zonation. The riparian communities include:
deep water flora with emergent (cattails) plants growing along banks and shallow
water communities having dense patches of reeds and cattails; the elevated areas,
which are flooded occasionally, have different types of communities and these differ
from those that occur in frequently flooded zones. The aquatic flora and fauna
together play a major role in purifying water.

Plants not only provide food and habitat to fish, birds and invertebrates but also
stabilize sediments against erosion, reduce flow velocity and improve water quality.
The animals include: invertebrates such as snails, worms, shrimps, insects, and
vertebrates such as fish, amphibians, reptiles, birds and even mammals. The trophic
structures include autotrophs such as algae and aquatic plants; the herbivores
include scrapers that feed on algae; the decomposers are represented by fungi and
bacteria; the consumers are represented by shredders consume plant leaves or dead
plant material and detritus, and snails, fresh water crayfish and a variety of larvae of
insects, all of which are predated by larger invertebrates and animals such as fish,
frogs, lizards and birds. The plants and animals together form complex food webs

8
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with algae and aquatic plants form the basis of food web and contribute to water
quality.

2.5 Riparian communities

The riparian zone includes the areas (riverbed and adjacent flood plain) on either
side of the channel and are flooded during high flows and influenced by the river. In
other words the riparian zone is the floodplain located at lower elevation close to the
channel and is contiguous with riverbed and is influenced by the river. Both riparian
zone and floodplain are important riverine habitats and play a significant role in the
ecology of the river environment. These are a critical link between terrestrial and
aquatic ecosystems. Riparian vegetation includes the terrestrial vegetation (corridor
vegetation) adjacent to the stream and as well as aquatic and semi-aquatic plants
along the edge of the stream bank. The functions of riparian ecosystems include:

(i) sustain good stream habitat for fish;

(ii) serve as source of food in the form of leaves and branches and insects for

aquatic animals;
(ili) provide sustainability to channel levees (banks) through root cohesion;

(iv) serve as filter for chemicals and nutrients entering into river from upslope
sources;

(v) provide large wood to the channel for maintaining the channel form and
improving in-stream habitat complexity;

(vi) ensure the stability of channel form and in-stream habitat through the
restriction of sediment input or slowing of sediment movement through river

system; and

(vii) moderate downstream flood peaks through upstream storage of water (Gopal,

2007).

The biotic communities and the role of floodplains in water quality are highlighted

in the next chapter.

To sum up, the five elements - physical structure (habitat diversity), water quality,
biodiversity, riparian zone and floodplain and water quantity determine the
structure and function of river ecosystems. All these five elements have been greatly
altered through anthropogenically mediated activities. Consequently, most of the
river systems have lost their life supporting potential and have become either dead

and or open sewers.
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3.0 FLOODPLAINS OF RIVERS AND THEIR ECOLOGICAL
SIGNIFICANCE

As has been pointed out in the earlier chapter, the river system is highly complex
and has the following major physical structure that support a complete network of
ecosystems: (i) the channel (water course), (i) the riparian zone (adjacent to the
channel and includes river bed and channel banks), (iii) the floodplain, (iv) the river
embankments, and (v) adjacent uplands. The physical structure of river systems in
the alluvial plains is illustrated below (Figure 6):

Upland
Upland H ,_-.=—p————
™ Floodplain
; (topographic . | \
River/ S floodplain) Floodplain River
embankment PN embankment
| "
Watercourse
Elevated floodplain o
Riparian Zone
Riparian Zone
{hydrologic floodplain)

Figure 6: Diffenet zones of a typical riverscape of the rivers in plains.

The flooding results in movement of sediments to the downstream as well as
laterally. The flooding of the area on either side of the channel enclosed between two
banks/natural levees of the river constitute floodplain. The floodplain adjacent to
channel and the dry channel bed (not watercourse constitutes riparian zone. The
floodplain edges close to the channel are the levees of the channels, whereas the
levees of river are the embankments of the river that enclose the floodplains. The

functions of riparian zone have already been discussed.

In alluvial plains, the river migrates laterally across the valley floor and periodic
flooding also causes movement of sediments both downstream and laterally. Both
these two processes bring out changes in the floodplain continuously; there are two
types of floodplains - the hydrologic floodplain that is the land adjacent to the base
flow channel residing below the bankfull (water channel filled upto its levees)
elevation, and this corresponds to riparian zone within the floodplain; the second

10
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type is the topographic floodplain that is the land adjacent to the channel and other
bends upto the elevation where floodwaters of once in 100 years flood reaches, i.c.
the river embankments.

The embankments are usually natural levees of the river but humans made into
bund and bunds roads; guide bunds are made wherever bridges/ dams are

constructed.

The floodplains provide temporary space for flood waters and sediment produced
by water shed, and hence allows lag period between the peak run off caused by
heavy rain fall and flood peak downstream (Gopal, 2007). If there is a reduction in
floodplain, frequent and severe flooding and aggradation of the river channel take
place.

Floodplains are a complex landforms within the riverscape and are formed by a
complex interaction of fluvial processes, however, the characteristics and evolution
of floodplains are mainly the product of stream’s ability to entrain and transport
sediment (stream power - ability to do work or shear stress) and the resistance of
channel boundary to erosion, i.e. erosion resistance of floodplain alluvium that forms
the channel boundary (Nansion & Croke, 1992). The geomorphology of the channel
and floodplains is determined by the amount and texture of the sediment load.

3.1 Definition of floodplain

Floodplains are defined in different ways: For hydrologists and engineers,
floodplains are defined as the surface areas next to the channel of the river and are
inundated once a given return period (i.e. once in 25 years or 100 years) irrespective
of the nature of surface area whether it is alluvial or not (Ward, 1978). According to
Nanson & Croke (1992), the genetic floodplain is “largely horizontally - bedded
alluvial landform adjacent to a channel, separated from the channel by banks, and
built of sediment transported by the present flow regime”. This is a contemporary
floodplain or landform formed under present hydro-climatic conditions in contrast
to ancient alluvial deposits formed under previous flow regime (elevated
floodplain). The river can transport only a fraction of the total alluvium of a river
valley over decades or centuries, and bulk of it is stored in floodplains.

Soni et al. (2019) discussed extensively the definitions of river floodplains in India.
They also discussed the role of floodplains in maintaining good health of rivers and,
hence the floodplains are often described as ‘blue gold’. The floodplains of major
rivers in India may store more than 20 times the volume of annual virgin flow in the
river. These floodplains can be used to supply drinking water to several cities along
the river annually. For example, the Palla well-field in the Yamuna floodplains of

11




~84-

Delhi supplies drinking water worth of Rs. 7500 million per year. About 40% of sand
volume is water and hence floodplains store huge amount of water from rain and
during flooding, and release some of this water into rivers in the lean period.

Soni ef al. (loc. cit.) also suggested that the floodplain should be defined by its
hydrogeomorphic character. In simple-terms, sand, silt and clay and the various
geomorphic units associated with the depositional activity of the present day river
should be used for demarcation of the floodplain.

The River Ganga (Rejuvenation, Protection and Management) Authorities Order
(GOI, 2016) defines floodplain of the River Ganga as ‘such area of River Ganga or its
tributaries which comes under water on either side of it due to floods corresponding
to its greatest flow or with a flood of frequency once in hundred years’.

Hon'ble NGT in its order on 13 January 2015 in O.A. No. 6 of 2012 on the Yamuna
floodplain of Delhi stated “..... the floodplain zoning should be taken with reference
to the flood of once in 25 years, as against other suggested figures of more years”.
Similarly, NGT’s judgement on 17 November 2017 in case of O.A. No. 171 of 2015,
based on the findings of a Committee constituted for demarcation of floodplains of
Krishna river near the city of Amravati (AP), stated that “Therefore, it is evident that
the flood from River Krishna does not cross the embankment/bund cannot be called

as floodplains”.

The layman’s definition of a floodplain is that it is an area on either side of the
channel and form natural levees of the channel and enclosed between the river
embankments and flooded atleast once in 100 years flood. Floodplains are
constructed by rivers and a number of floodplain deposition processes have been
identified and explained in detail by Nanson & Croke (1992).

3.2 Floodplain depositional processes and classification

According to some workers (Allen, 1965), floodplains are formed entirely from
lateral accretion deposits. Three main processes of floodplain formation are
recognized. The lateral point bar accretion results from the progressive deposition of
point bars on the convex bank of a meander and produce a variety of floodplain
morphologies with some having little surface relief and others with well-defined
scroll patterns. The overbank vertical accretion results from the overbank deposition
of sediment during floods and provide levees, crevasse splays and backswamp
deposits. The braid channel accretion is the product of a combination of processes
including;: (i) the shifting of primary braid channels to another part of the valley
allowing the stabilization of previously active areas of braid-bars and riverbed; (ii)
local aggradation and lateral channel incision resulting in the formation of
12
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abandoned braid-bars as partly erosional elevated features; and (iii) formation of
extensive, elevated bars during a large flood forming a stable surface beyond the
reach of regular flood events (Nanson & Croke, 1992). There are also three less
common processes which also produce a variety of floodplain types. These include
oblique accretion, counterpoint accretion and abandoned channel accretion. Island
formation is a discrete process and is considered as the product of composite
processes by involving the first two processes - later point-bar accretion and
overbank vertical accretion.

Some of the floodplain types formed by depositional processes are illustrated in
figure 7.

(a) Braidad river floodplain (b) Lateral migration,
@ =50-300 Wm2 scrolled floodplain

o= 10-60 Wm

(c) Lateral migration/ (d) Lateral migration,
backswamp floodplain counterpoint floodplain
o= 10- «60Wm™2 o = 10- «60 Wm™?

Figure 7: Some of the floodplain types resulting from floodplain depositional processes.
(Source: Nanson & Croke, 1992)
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There have been several classifications of floodplain types. These are broadly
grouped under morphological, specific and genetic. These are extensively reviewed
by Nanson & Croke (1992). They proposed the genetic classification of floodplains
based on the interrelation between river processes and the floodplains they
construct. The stream power or rate of doing work for unit length of channel (the
power to erode and construct individual landforms) is used for classification of
floodplain types. The erosive power/ resistance concept was used as the primary
criteria in classifying river floodplains into classes. These classes were further
subdivided into orders and suborders based on geomorphic factors. The three
classes recognized are: (i) non-cohesive alluvium (gravel to fine sand), (ii) cohesive
alluvium (silt and clay), and (iii) low-energy cohesive floodplains. The non-cohesive
floodplains are grouped under two categories - high energy and medium energy
environment classes. They have given an excellent Table which summarizes the
classification of floodplains and gives details on order/ suborder, class, type of
floodplains, specific stream power, erosional and depositional processes, landforms,
channel planforms, and environment. Table 1 gives the order/ suborder, the type of
floodplains, the sediment nature and the landforms.
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Table 1: Floodplain types and characteristics of their s
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ediments and landforms (Source: Nanson & Croke, 1992

).

Ordey/
Suborder

Floodplain type

Sediment

]

Landforms

Class A: High-Energy Non- Colesive F loodplains

Confined coarse-textured floodplains

Poorly sorted boulders and gravel; buried
soils

Boulder levees; sand and gravel splays; back
channels, abandoned channels and scour holes

Confined vertical accretion floodplains

Basal gravels and abundant sand with
silty overburden

Large levees and deep back channels and scour
holes

| Unconfined vertical accretion sandy floodplains

Sandy-strala inter-bedded muds

Flat floodplain surface

Cut and fill floodplains

Sands, silts and organics

Flat floodplain surface; channel fills, swampy
meadows

’ Class B: Medium-Energy Non- Colesive Fl loodplains

’ Braided-river floodplains

Gravels, sands and occasional silt

Undulating floodplain of abandoned channels
and bars; backswamps

i

l Wandering gravel-bed river floodplains

Gravels, sands, silts and organics

Abandoned channels; sloughs; braid-bars;
islands; back channels (see also figure 6)

’ Meandering river, laleral-migration floodplains

Gravels, sands and silts

Flat to undulating floodplain surface; oxbows;
backswamps (see also figure 6)

IE

’ Lateral migration, non-scrolled floodplains

Gravels, sands and silts

Flat to undulating floodplain surface; oxbows;
backswamps

Lateral migration, scrolled floodplains

Sands and minor gravels

Distinctly scrolled floodplains (see also figure
6)

g

Lateral migration/ backswamp floodplains

|
|

Sandes, silts and organics

Central scrolled floodplain  with flanking
backswamps

] Lateral migration, counterpoint floodplains

Sands with abundant silts and organics

Concave benches with scrolled floodplains (see
also figure 6)

Class C: Low-Energy Non- Coliesive floodplains

Laterally stable, single<channel floodplains

Abundant silts and clays with organics

Flat floodplains with low levees; backswamps

Anastomosing-river floodplains

Gravel and sands with abundant silts and
clays

Flat floodplains with extensive levees, islands
and floodbasins crevasse-channels and splays

Anastomosing-river, organic rich floodplains

As for C2 with abundant organics and
lacustrine deposits

As for C2 with lakes and peat swamps

|
|
|
I

Anastomosing-river, inorganic rich floodplains

As for C2

As for C2 but with little or no organics
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Lateral migration of the stream channel creates a variety of topographic features on

the floodplain.

Floodplains and river exchange the materials and energy through flooding forces.

Such exchange is important for fisheries. For example, riverine fish migrate to
floodplains for spawning and young larvae and fry feed on plankton, invertebrates
and detritus; many animals complete their life cycles in different parts of

floodplains.

Receding flood waters from the floodplains carry nutrients, organic matter and
propagules and these influence the downstream communities - an important aspect

of interaction between river and floodplains.

Different parts of the floodplain are subjected to differential flooding and vary from
standing flood water (lentic) and flowing (lotic) with time. There is a spatial
variation in hydrological pulses in the floodplains (geomorphic variation and
topographic gradient), and as such there is a high diversity in biological
communities inhabiting the floodplains.

Nutrient cycling within the floodplain (intracycling) is dominated by flooding from
the river, runoff from upland forests or both. Vegetation exerts significant biotic
control on intracycling of nutrients, seasonal patterns of growth and decay (Gopal,

2007).

Floodplains are links between rivers and upland, and the materials (water,
sediments and nutrients) pass through floodplains before entering into the river. The
biological communities of the floodplains control the fate of these substances. The
water infiltrates through soil to the ground water or moves laterally to the stream;
sediments are trapped and contribute to topographic changes in floodplains; organic
matter get settled and decomposed and used by detritus feeding organisms. The
nutrients undergo transformation and reduce their flux to the rivers. Many upland
animals utilize the floodplains resources. Infact numerous insects of uplands pass

their earlier stages of lifecycles in the floodplains.

Some aquatic animals like waterfowl depends upon the terrestrial landscape during
some stages in the lifecycle. Consequently floodplains are considered as ecotones. .

The most important functions of floodplains include:

(i) Regulation of river discharge by storing huge amounts of water derived from
peak flow and storm run-off during the rainy season and subsequent
releasing it to the stream gradually leading to uninterrupted stream flow for

most of the year.
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Recharge of ground water and improvement of its quality.

Production of valuable natural resources (timber, fuelwood, fodder and fish)

beneficial to local communities.
Breeding and feeding habitat for fish and many other aquatic animals.

Enhancement of water quality through retention and transportation of
nutrients and other chemical substances. Natural floodplains have high rate
of recycling of nutrients and usually accumulate nitrates and phosphates and
other nutrients, and also sequester heavy metals and toxic compounds in
anaerobic organic sediments. In this way floodplains have the capacity to
process the wastewater flowing through them and regulate inputs of

nutrients and organic matter to the river.

Reduce the velocity of runoff and traps sediments leading to reduction in
siltation of river channels; the floodplains and its vegetation also check the
soil erosion. The ecological processes in floodplains through which uplands

interact with rivers are given in Figure 8.

The river basin is a landscape, and within which the rivers interact with floodplains,
wetlands, and upland terrestrial ecosystems (Figure 8).

UPLAND FLOODPLAIN ]
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Food chain A
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recipitation |immobilization “TA
Infiltration — \

Figure 8: Interaction between uplands and river through ecological processes of the

floodplains. (Source: Gopal, 2007)

It may be noted that major rivers in India form extensive floodplains during their

course in plains, and these floodplains harbour a range of wetlands, swamps,

marshes and even deep lakes, floodplain forests, and grasslands, all of which are
integral part of the rivers. These different river ecosystems are critical in
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maintenance of ecological integrity of rivers and also ensure quality of water in the
rivers.

33 Wetlands, marshes, swamps, lakes, forests and grasslands of

floodplains

The natural landscape elements of the floodplains - wetlands, marshes, swamps,
lakes, forests, grasslands - are river ecosystems and are integral part of floodplains
of rivers. Wetlands are variously defined and the simplest practical definition of a
wetland is that any natural lowlying area/depression in the landscapes/riverscapes
that holds water atleast for some part of the year and has hydric soils with or
without characteristic hydrophytes. Marshes are usually swampy areas and do not
have hydric soils, and woody vegetation; it is often difficult to distinguish from
wetlands. The inland swamps are marshy areas with clayey substratum saturated
with water more or less throughout the year and have woody vegetation, besides
Cattails, Phragmites and reeds. Often marshes and swamps are also included under
wetlands. Lakes are deep water bodies and have an inlet and outlet and are usually
undergo thermal stratification. Sometimes the lakes are so shallow that there is no
thermal stratification in tropics. In general lakes in humid tropics rarely undergo
thermal stratification because of absence of steep temperature gradient.

The ecological significance of floodplain wetlands, marshes, swamps and lakes and
the ecosystem services rendered by them have been extensively covered in many
publications. Wetlands are critical to sustain life in the Biosphere and the services
rendered by the wetlands include : (i) provide water and water related ecosystem
services such as fish, prawn, rice and many other plant and animal products ; (ii)
purify water, including wastewater/ sewage and industrial effluents; (iii) store flood
water and recharge ground water (hydrological regulation of floods and drought);
(iv) sequester carbon and climate regulation; (v)storm protection; (vi) erosion control
(vii) provide cultural and recreation facilities and (viii) provide livelihoods to local

communities.

The structure and ecological processes of wetland and the ecological services
rendered by it are illustrated in Figure 9.
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Figure 9: Structure and function of wetlands and the ecological processes that generate

goods and services. (Source: Gopal, 2007)
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The floodplain forests and grassland are also critical components of biodiversity of
river systems and regulate several ecological processes, besides generating economic
products to local communities. For example, the vegetation stabilise sediments,
prevent erosion, reduce flood velocity, maintain water tables, regulate nutrient
levels, purify water, immobilize heavy metals and toxic compounds, serve as
grazing ground for terrestrial wildlife and also as habitat for completing life cycles of
many aquatic animals, enhance the recharging capacity of floodplain, serve as sink
for COz and other pollutants, and provide livelihoods to local communities.

The Ganga and Yamuna rivers, in plains of India, form extensive floodplains often
spreading for more than 10 km in width; some of the elevated floodplains already
encroached and human settlements were developed; some floodplains have been
converted into agricultural fields and orchards. The extensive floodplain forests
along River Yamuna at Kalesar National Park and wetlands, marshes, swamps,
lakes, grasslands, floodplain forests in the upstream and downstream of Madhya
Ganga Barrage over Ganga and massive wetlands of Haiderpur (Muzaffarnagar)
spreading over 1221 hectares and floodplain forests covering over an area of 1432
hactares along River Ganga, and the massive wetlands of Hastinapur Wildlife
Sanctuary along River Ganga are illustrated in Figure 10 to 27. It may be noted that
the entire Hastinapur wildlife sanctuary is a wetland spreading over 11,000 ha of
area and is covered with water during monsoon but becomes dry during winter and
summer months and are converted into agricultural fields during dry period; there
are also extensive marshes and swamps in both Haiderpur Wetlands and

Hastinapur Wildlife Sanctuary.

The figures 10 to 27 are included in the Guidelines primarily with the objective to
bring to the attention of stakeholders about the different river ecosystems that
already exist in riverscapes and such ecosystems can be restored/recreated in
degraded stretches as a part of Biodiversity Parks in floodplains.
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Figure 10: Overview of the riverscape of Yamuna river in the upstream of Hathni Kund
reservoir at Kalesar National Park showing watercourses (channels), the

riparian zone, the floodplain, and the islands.

Figure 11: Riverscape of river Yamuna showing floodplain forest with one of the dried

channels of the river passing through it in the upstream of Hathni Kund
Barrage at Kalesar National Park.
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Figure 12: Riverscape of river Yamuna showing elevated floodplain that was conv?rtec}
into an Orchard in the upstream of Hathni Kund Barrage at Kalesar Nationa

Park.

Figure 13: Riverscape of river Yamuna showing floodplain grassland and forest in the
upstream of Hathni Kund Barrage at Kalesar National Park.
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Figure 14: Riverescape of river Yamuna showing in-stream habitat of the channel, riparian
zone and floodplain forest in the upstream of Hathni Kund Barrage at Kalesar

National Park.
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Figure 15: Riverscape of the river Yamuna showing Acacia catechu dominated floodplain
forest in the upstream of Hathni Kund Barrage at Kalesar National Park.
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Figure 16: Riverscape of river Yamuna in the upstream of Hathni Kund Barrage at Kalesar
National Park showing extensive riparian zone and floodplain forest.
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Figure 17: Overview of the floodplain of river Ganga in the upstream of Madhya Ganga
Barrage at Bijnor (Haiderpur Wetland) showing wetlands, marshes, swamps,
grasslands, forest and connecting channels.
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Figure 18: Floodplains of river Ganga in the upstream of Madhya Ganga Barrage at Bijnor
(Haiderpur Wetalnds) showing luxuriant marshy vegetation, grasslands and

floodplain forest.
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Figure 19: Floodplain forest of river Ganga in the upstream of Madhya Ganga Barrage at
Bijnor (Haiderpur Wetland).
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20: Planted forest on the elevated floodplain of river Ganga in the upstream of

Figure
Madhya Ganga Barrage at Bijnor (Haiderpur Wetland).
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Figure 21: Floodplain of river Ganga in the downstream of Madhya Ganga Barrage at

Bijnor (Haiderpur Wetlands) showing lake ecosystem.
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Figure 22: Floodplain of river Ganga at Hastinapur Wildlife Sanctuary showing marshy
grasslands.
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Figure 23: Floodplain of river Ganga at Hastinapur Wildlife Sanctuary showing
conversion of wetlands, marshes and swamps into seasonal agriculture.
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Figure 24: Floodplain of river Ganga at Hastinapur Wildlife Sanctuary showing wetlands
and marshes with rich aquatic flora.
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Figure 25: Riverscape of river Ganga at Hastinapur Wildlife Sanctuary showing
grasslands and marshes with a flock of Goose feeding in the floodplain
grassland.
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ing in-stream habitat and riparian zone

Figure 26: Riverscape of river Ganga show
Hastinapur Wildlife

occupied by agricultural fields (wheat fields) at
Sanctuary.

Figure 27: Riverscape of river Ganga at Hastinapur Wildlife Sanctuary showing
floodplain swamp with reeds, cattails and woody vegetation.
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40 BIODIVERSITY AND ECOSYSTEMS

Biodiversity is critical for the existence of life on the planet Earth. The different gross
landforms that include mountains, plains, rivers and oceans together with their rich
ecological diversity support a myriad of life forms. The life forms and their
environments together with interactions among life forms and between life forms
and their environments constitute Biodiversity. Biodiversity is also often referred to
as Biological Diversity (Diversity at all levels of Biological organization).

According to the Convention on Biological Diversity (CBD, 1992), Biological
Diversity refers to “the variability among living organisms from all sources
including inter alia, terrestrial, marine and other aquatic ecosystems and the
ecological complexes of which they are part; this includes diversity within species,
between species and of ecosystems”.

The Biodiversity is broadly classified into three categories - (i) the genetic diversity
(ii) the species diversity, and (iii) Ecosystem diversity; cultural diversity evolved by
humans is also often considered as a component of Biodiversity. The genetic
diversity includes diversity from gene level to population level; the species diversity
includes the kinds and number of species at species level; and the ecosystem
diversity encompass diversity at community and ecosystem levels of biological

organisation.

In simple terms, Biodiversity or biological diversity refers to diversity at all levels of

biological organisation ranging from genes to Biosphere.

The role of Biodiversity in the structure and function of river system has been
discussed in the earlier chapters. The Biodiversity of river systems include plants,
animals and microbes. The plants are represented by microphytes which include
microscopic photosynthetic organisms such as algae and phytoplankton, and
macrophytes that include macroscopic plants of aquatic environments which may be
floating, submerged or rooted in sediments and emergents with rooting in the
sediment. Terrestrial forest communities are also found on embankments, uplands

and floodplains.

The animals include zooplankton, benthic fauna (macro-invertebrates) and
dominant vertebrate groups such as fishes, birds, reptiles and amphibians. In the
forest communities many animals belonging to diverse taxonomic groups are well-

represented.
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fungi, bacteria and viruses. The

The microbial communities include protozoans,
including arbuscular

terrestrial communities have many soil borne microbes,

mycorrhizae.
with the Biodiversity through different

The relationships of hydrological features
y illustrated in Figure 4.

ecological processes (interactions) are previousl
41 Ecosystems and Ecological Services

nd living organisms constitute environment. These four

cbmponents of environment are also known as environmental resources oI natural
resources. These four environmental components interact within and between them
in a given area/ location and form a complex, self-sustaining, dynamic, functional
natural system known as ecosystem. Ecosystem is the basic unit of ecological
organisation in Nature. Ecosystem has many attributes and the most important ones

are that: (i) ecosystem exists in more than one state, and (ii) the ecosystems have
atural state of ecosystem and when it is
d becomes grassland if
- the natural forest

Water, soil/rock, air a

resilience. For example, natural forest isan
continuously grazed it becomes a shrubland and the shrublan
grazing is continued. There are three states of the ecosystem

ecosystem, the degraded shrubland ecosystem and the degraded grassland

ecosystem.
ers to its ability to go back to its natural state if the

hreshold limits. If the disturbance regime
nd convert from one

Resilience of the ecosystem ref

disturbance regime (grazing) is within its t
crosses threshold limits, the ecosystem losses its resilience a
state to another state. For example, if there is an intermediate grazing, the forest

ecosystem goes back to original state, f.c. natural forest ecosystem because of

resilience; but if there is an intense grazing,
and degrades to a shrubland ecosystem.

the forest ecosystem loses its resilience

The ecological processes resulting from interactions among four components
generate a wide range of services and goods known as ecological services or

ecosystem services.

The different ecological services rendered by ecosystems are classified into four
categories: (i) the provisioning services that include the food that we take, the water
that we drink, the shelter where we live in, the clothes that we wear and the drugs
that we take for curing our diseases, all of which are derived from ecosystems; (ii)
life supporting services like nutrient cycling, soil formation and primary
productivity; (iii) regulatory services that include climate regulation, flood and
drought regulation, disease control and water purification; and (iv) cultural services
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that include aesthetic, spiritual, educational and recreation values. All these services
contribute to human well-being.

The different functions of river ecosystems, which have been discussed extensively
in the earlier chapters, represent direct and indirect ecological services and goods
belonging to above mentioned categories.

To illustrate the ecological services and goods provided by ecosystems, the

ecosystem services rendered by Australia's tropical river systems are given in Table
2.
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Table 2: Different ecological services with examples of goods, activities and benefits
rendered by Australia’s tropical river system. (Sonrce: Gopal, 2007)

Ecosystem services

Examples of goods, activities and benefits provided

Provisioning

Food

Production of fish, other aquatic terrestrial species, fruit, and
grains for recreational and subsistence hunting and gathering

Fresh water

Storage and retention of water for domestic, ecological,
aquaculture, mining, fishing, and agricultural use

Fibre and fuel

Production of logs, fuelwood, and fodder for building, cooking,
and warmth

Biochemical

Production of biochemicals and medicines and industrial

products

Genetic materials

Production of genetic material (genetic resource)

Regulating

Climate regulation

Source of and sink for greenhouse gases; influence local and
regional temperature, precipitation, and other climatic processes

Water regulation
(hydrological flows)

Groundwater recharge/ discharge; hydrological regime is key
driver of ecosystem processes and food-web structure

Water purification
and waste generation

Retention, recovery, and removal of excess nutrients and other
pollutants

Erosion regulation

Retention of soils and sediments

Natural hazard
regulation

Flood control, storm protection

Biological control

Control of pests and diseases

Cultural

Spiritual and | Source of inspiration for well-being and art; spiritual benefit;

inspirational specific and unique indigenous spiritual and cultural values

Recreational Opportunities for recreational activities and tourism

Heritage and sense of | Cultural heritage and identity

place

Aesthetic Many people find beauty or aesthetic value in aspects of wetland
ecosystems

Educational Opportunities for formal and informal education and training

Supporting

Soil formation

Sediment retention and accumulation of organic matter

Habitat provision

Provision of habitat for wildlife feeding, shelter, and reproduction

Nutrient cycling

Storage, recycling, processing, and acquisition of nutrients

4.2

Changes in Ecosystems and their Degradation

Humans have been changing the ecosystems, and human induced changes that took
place in ecosystems during the last 50 years exceeded all those changes that took
place in the entire human civilization. Some changes (food production systems)
benefited humans but most of the changes have adverse effects on ecosystems and
manifested into 21st century environmental challenges. Loss of biodiversity is the
major 21t environmental challenge that is a threat to human survival and existence
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of Biosphere. The River systems form the lifeline of human societies evolved over
centuries, and today these life supporting systems are threatened with extinction.
About 87 percent of wetlands were extinct due to land degradation. 100s of springs
were dried up. Many Indian 3rd order tributaries were either vanished or become
sewers or filled with solid waste. In fact, many rivers in urban stretches have become
open sewers and lost their self purification abilities due to absence of microbial,
algal, phyto and zooplankton, macrophytic and benthic faunal communities, all of
which were extinct due to heavy pollution load. The loss of floodplains and their
wetlands and riparian ecosystems also led to degradation of river ecosystems and
deterioration of water quality.

Human activities that led to degradation of river ecosystems include: (i) damming
up of water leading to diversion of river flows to agricultural, industry and domestic
use; (ii) diversion of river flows for generation of hydropower; (iii) channelization by
constructing embankments, bunds and bund roads for preventing flood waters
entering into encroached human settlements on the floodplains; (iv) intensive sand
and gravel mining from in-stream, riparian zone, floodplains and earthen
embankments; (v) conversion of floodplains into agricultural fields; (vi) conversion
of wetlands into paddy fields; (vii) loss of biodiversity along embankments, uplands,
catchments and watersheds; (viii) dumping of solid waste into wetlands; (ix) filling
up wetlands for human settlements; (x) dumping of solid wastes on the floodplains
for human settlements; (xi) discharge of wastewater (domestic sewage and industrial
effluents) into rivers and wetlands leading to death of riparian ecosystems; (xii)
excess withdrawal of groundwater from the areas close to floodplain; (xiii) intensive
grazing; (xiv) invasion of invasive alien species; (xv) excessive nutrient loading due
to agricultural runoff; (xvi) contamination of water with pesticides and other
chemicals used in agricultural and dairy farms, etc. The challenge is how to
rejuvenate dying rivers?
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50 BIODIVERSITY PARKS: A HOLISTIC APPROACH FOR

REJUVENATION OF RIVERS

The river ecosystems across the country are highly degraded, and the pollution loads
are so high that the water in most of the rivers, particularly in urban stretches are
unsuitable even for irrigation. The challenge is how to rejuvenate river ecosystems
which are highly complex. To achieve this goal, there is a need for holistic approach.
One such approach is the establishment of Biodiversity Parks along the floodplains
of rivers of India. The Biodiversity Park approach involves restoration of degraded
river ecosystems and recreation of lost ecosystems, biological treatment of waste
waters that enter into river, and use of natural wetlands for cleaning channel water
and storage of flood water. The Biodiversity Park approach is detailed in the

following pages:

5.1 Concept of Biodiversity Parks

Biodiversity Parks are unique landscapes/ riverscapes of wilderness where
ecological assemblages of native species are recreated over marginal/ degraded
Jandscapes/riverscapes. Biodiversity Parks are based on the ecological restoration
principle and the underlying principle is to establish self sustaining ecosystems that
have biodiversity and function that generate ecological services that contribute to

well being of humans.

Biodiversity Parks in riverscapes include restored/recreated river ecosystems along

degraded stretches of rivers for their rejuvenation.
The Biodiversity Parks of floodplains of rivers include the restoration/recreation of
diverse landscape elements of floodplains such as wetlands, marshes, swamps,

lakes, forests and grasslands, besides riparian ecosystems and in-stream

communities. It also includes the development of greenways along embankments,
ent uplands and treatment wetlands for cleaning river

forest communities on adjac
f sewage and industrial effluents that

water and constructed wetlands for treatment o
enter into rivers.

s the original ecological integrity of the

The Biodiversity Park concept ensure
f any external element in the

Jandscape/riverscape and prevents introduction 0

landscape/riverscape that might affect native flora and fauna.

The Biodiversity Park approach is innovative approach or model for recreation of

lost biodiversity or natural heritage and it is a conservation approach. It involves
conservation of ecosystems, communities, species, populations, and simulate
National Parks/Wildlife Sanctuaries/Nature Reserves/ Wilderness.
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5.2 Functions of Biodiversity Parks

Biodiversity Parks have wide range of functions and encompass almost all the four
categories of ecosystem services rendered by ecosystems, and include: (i) enrich
human microbiome as the parks harbour rich environmental microbiome which in
turn reduces the human health risks and public health burden; (ii) serve as filters for
point and nonpoint source of air pollutants; (iii) store flood water and recharge
ground water; (iv) prevent soil erosion and stabilize floodplains; (v) reduce flood
water velocity; (vi) serve as hub for conservation, educational and cultural activities;
(vii) promote ecotourism; (viii) connect the city and its citizens to nature and
biodiversity; (ix) provide livelihoods to local communities; (x) serve as living
museum for understanding ecosystem processes and function; (xi) sequester CO2
and impart climate resilience, buffer local weather and even cause local
precipitation; (xii) serve as habitat for vanishing flora and fauna (xiii) purify water;
(xiv) enhance biological productivity; (xv) sustain river ecosystem and, (xvi)

rejuvenate rivers.

Biodiversity Parks of riverscapes have many other functions such as:

(i) contribute to self purification system of river water;
(ii) regulation of stream flows;

(iii) prevention of channel bank erosion;

(iv) uniform distribution of sediments;

(v) stabilization of floodplains;

(vi) trapping of sediments;

(vii) reducing flood water velocity;

(vili) ~ immobilization of heavy metals and nutrients such as nitrogen and
phosphates, including heavy metals;

(ix) regulation of nutrient cycle leading to enhanced water quality;

(x) storage of flood water;

(xi) recharge of groundwater and enhancement of base flow for sustained
riverflow;

(xii) filtration of surface runoff from upland, embankments and watersheds;

(xiii)y  sink for COz and buffer local weather;
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(xiv)  reduction in loss of water from surface evaporation;
(xv) provide diverse products to and livelihoods of local communities;
(xvi) provide recreation to the public;

(xvi)  preservation and sustenance of diverse river ecosystems and the flora and
fauna;

(xviii)  promote ecotourism;

(xix) habitat for RET (Rare, Endemic and Threatened) aquatic and terrestrial

plant and animal species;
(xx) regulate water temperature leading to enhanced water quality;
(xxi) bioremediate wastewaters that enter into river system; and
(xxii)  cleaning of river water through treatment wetlands (natural).

These functions of Biodiversity Parks in riverscapes have already been discussed
extensively in Chapters 2 and 3.

5.3 Structural Components of Biodiversity Parks

A Biodiversity Park can have wide range of landscape/riverscape elements, and it
depends upon the space availability, nature of the ecosystems that used to exist
before degradation, topography of the area and what the local communities need,
besides the main goal of bringing back the lost pristine glory of the landscape/
riverscape and rejuvenation of rivers. An ideal Biodiversity Park has two zones: (i)
the Nature conservation zone and (ii) the visitor zone. The nature conservation zone
consists of terrestrial and aquatic ecosystems of the area where the natural forest
ecosystems, floodplain wetlands, forests and grasslands, river channels and their
interconnections with wetlands of floodplains are located. The visitor zone will have
a number of elements such as representative ecosystems of the area, a herbal garden,
an aquatic garden to preserve the aquatic resources, wetlands, butterfly
conservatory, green ways along the embankment, diverse wetlands that attract
diverse group of birds, NIC, constructed wetlands for treatment of wastewater,
natural bathing sites for local community on specific festivals and Recreational
Parks.

The Biodiversity Parks of riverscapes can have the following structural components:

(i)  Forest communities along the river embankment and adjacent upland.
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(i)  Greenways with walkways and cycleways long the river embankment/
bunds. The greenways have 3-storeyed native forest communities.

(i) Greenways with Recreational Parks, where human settlements are located
close to the river.

(iv) Floodplain forests and grasslands, marshes, wetlands and lakes on
floodplains.

(v) A butterfly conservatory, an herbal garden, a recreational park and forest
communities on elevated floodplains.

(vi)  An NIC on the elevated floodplains/ embankment/ upland

(vii) Representative riparian ecosystems along the channel banks and riverbeds.
(viii) Natural bathing sites for local communities.

(ix)  Natural treatment wetlands for cleaning of river water.

(x)  Constructed wetlands for treatment of wastewater that enters into river.

(xi)  Anaquatic garden for conservation of aquatic flora.

(xii) Infrastructures for promoting awareness, education and training on the
conservation of river ecosystems.

5.4 Size of Biodiversity Parks

The size of Biodiversity a Park depends upon the amount of land/the stretch of
riverscape available. The minimum land required for biodiversity park is 100 acres,
but 50 acres patch can also be developed into a Biodiversity Park. 10 patches of 10
acres each that are located in a cluster can also be used for development of
Biodiversity Park. The Biodiversity Parks can be developed in linear fashion along
Highways or rivers with stretches of 0.5-5.0 km wide. The upper limit of Biodiversity
Park is similar to that of National Park, i.e. few hundred km?,

The size of Biodiversity Parks in riverscapes depends upon the stretch (length) of the
river available, the extent of floodplain width and the riparian zone, presence of
wetlands and the extent of upland area. The stretch can be 1 km to 100 km long and
0.5-5 km or more wide on either side of channel. The Biodiversity Parks in
riverscapes should be developed in linear fashion. Some of the major rivers of India,
in the plains, have floodplains extending several 100 km stretch and include vast
tracts of elevated floodplain forests.
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Planning, Designing and Development of Biodiversity Parks in
Riverscapes

Step-wise procedures involved in planning, designing and developing Biodiversity
Parks in Riverscapes are outlined below:

1.

Selection of the riverscape.

Identify the stretch of river that is at least 1km long (the length may be
anywhere between 1 and 100 km) that has lesser gradient, extensive
floodplains (anywhere between 0.5 km - 5 km wide or more on either side of
the water channel and the embankment/ bund) and an upland area of the

size anywhere between 50 m and 500 m wide strip along the embankment/
bund.

Stretches having threats, connectivity, services offered and potential of

enhancing the integrity of the ecosystem considered and the potential of
demonstrating an integrated approach for restoration may be preferred.

The river stretch with high conservation values and under anthropogenic
pressure should be identified for the Biodiversity Park. So that conservation

of inhabiting species (e.g. Freshwater turtles) could be ensured through
community engagement.

There is a need to undertake the assessment of ecosystems, flora and fauna in
the past and present at the site and its upstream and downstream areas. The
past information can be obtained from the previous published information
including floras and faunas and scientific papers, if any. The present
information in the form of biodiversity mapping can be done by floristic and
faunastic surveys. These surveys include the listing of kinds of species of
plants and animals found, the vegetation types, the phytosociological
features (dominance, abundance and frequency distribution of plants and
birds), invasive species if found, and use of plant and animal species found in
the area. This information is useful in selecting the species for community
and ecosystem development.

Proper environmental and ecological assessment of the proposed site taking
into account the needs of local communities and participation of Panchayati
Raj institutions should also be carried out.

Regional Offices of Botanical Survey of India (BSI) and Zoological Survey of
India (ZSI) may be approached for identification of plants and animals found
in the area/region. Both BSI and ZSI also have databases of the plants and
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animals of the area/region and such databases are useful in Biodiversity
mapping.

Note: Please select the stretch where there is no agriculture in floodplains and
human settlements on embankments and presence of a strip of upland close
to the embankments. Location and design should not interfere with the
hydrological, geomorphological and ecological connectivity. Biodiversity
Park should follow all existing rules and regulations including those related
to social and environmental impacts.

At higher elevations (headwaters zone), the Biodiversity Parks may include
the restoration/ recreation of in-stream communities, riparian ecosystems and
also adjacent upland ecosystems besides the ecosystems of catchments and
watersheds. In these areas, the floodplain is either narrow or absent. In hilly
areas, where the riverscapes have extremely narrow floodplains, Biodiversity
Parks of such sites include restoration/ recreation of in-stream ecosystems,
riparian ecosystems, adjacent upland ecosystems and ecosystems of
catchments and watersheds.

Secure the area by fencing along the embankment/ upland area and the
boundaries of floodplains at the upstream and downstream of the stretch
selected.

It may be noted that identification of wetlands and demarcation of land for
interventions should be done based on the study of natural drainage patterns
and connectivity analysis along with consultations with the local
communities, keeping in view their existing rights and privileges. Restoration
of wetlands should be done on the principles of wise use concept.

Note: No fencing should be done along the water channel front.

Survey the vegetation of uplands located in the neighbourhood of the site
selected for selection of plant species of trees, shrubs, herbs, and grasses that
will be used for the development of terrestrial communities on uplands,
embankments and elevated floodplains.

Note: The propagules of the species selected (seedlings, seeds and ramets/
root slips of grasses) should be collected and raised and multiplied in a
Nursery.

Development of a Nursery in 2 to 5 acre plot located in embankment/upland

area (depending on the size of Biodiversity Park) for the maintenance of
saplings and multiplication of saplings.
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Development of forest plant communities on elevated floodplains, flat
floodplains, embankments and uplands:

(a) Development of grasslands, to start with, on the upland, embankments
and floodplains.

(b) Plantation of saplings of top canopy tree species.

(c) After 2-3 years of top canopy species plantation, plantation of underwood
species should be done.

(d) After 4-5 years of plant community development, plantation of herbaceous
plants should be done.

Note: The vegetation developed will prevent erosion/reduce
sedimentation load, enrich nutrients in the aquatic ecosystems and
improve the water quality. All plantation activities should be done using
native plants only.

Survey of floodplains for location of the wetlands, marshes, swamps, lakes,
grasslands and forests. A GIS based map of the area may also be developed
for planning.

(a) The elevated areas in floodplains should be developed into floodplain
forest communities. The shallow and undulating depressions should be
used for grasslands.

(b) Different grassland communities should be developed based on the
moisture gradient. The grass species required may be collected from
already existing floodplain grasslands on  undisturbed stretches of river
close to the selected site.

Note: Propagules of some grass species may also be collected from upland
grasslands located in the neighbourhood of the selected site.

(c) If there are already existing wetlands, marshes, swamps and lakes, these
ecosystems should be restored. The first step in the restoration is desilting
(in case of marshes and swamps desilting should be done less than 1 m
depth; in case of wetland, desilting should be done upto a depth varying
from 1 to 3 m; and in case of lakes, the desilting can be done upto a depth
of 3 to 5 m). The silted material can be used for landscaping around the

waterbodies. These landscaped areas should be grassed with native
floodplain grassland species.
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After desilting, introduce phyloplankton, zooplankton, benthic fauna, and

fishes into the restored floodplain wetland ccosystems. The other

verlebrales colonize these ecosystems on their own soon,

(d) If wetlands, marshes and swamps and lakes were vanished at the site,
these have to be reereated on the sites where some hydrophytes such as
Cattail and Phargmites exist.

() To provide seed malerial of animal communities, two nursery ponds
should be developed in the elevated floodplains zone/ upland area.

(f) If there are silted connecting channels between water channel and the
wetlands and lakes, these silted channels should be desilted upto a depth
of 1 m or so and the excavated material should be used for landscaping.
The channel should be lined with reeds and cattails.

(g) If channels were vanished, these channels have to be created. These
channels should be shallow (4-8 m wide and 1-2 m deep). These channels
should be lined with reeds and cattail plants.

(h) If there are habitats thal support riparian communities and the habitats are
degraded, restore them and introduce the planktonic, benthic and other
plant and animal communities characteristic of riparian communities.

(i) If the riparian ecosystems were vanished, the ecosystems have to be
recreated in the riparian zone. If such zones cannot be created along the
channel, simulated riparian ecosystems have to be developed in the
floodplains close to the water channel, using boulders, stones and pebbles.

(j) If the water in the channel has lost in-stream biotic communities, these
have to be introduced.

(k) If the water quality is low due to discharge of sewage and industrial
effluents, the water from the channel has to be treated by passing it
through treatment wetlands to be developed in the floodplains and
channels have to be created in a way that channel water pass through
these wetlands from the upstream and then enters into the downstream.
In fact such treated wetlands and channelization of water all along the
river in floodplains may rejuvenate the rivers.

(j) If storm drains carrying sewage is passing through the floodplains, the
treatment wetlands have to be developed for in-situ biological remediation
of sewage before it is discharged into river.
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(m) If natural wetlands do not exist for the treatment of storm drain sewage,

constructed wetland system has to be developed. The constructed
wetland system has the following units:

(i) One or two oxidation zones / ponds/ units separated by mini weirs of
1 m or 1.5 m high; this is connected to (ii) physical filter zone/pond/ unit
that have 5 to 10 gabions of 1m high, 2' wide with boulders of 2' size
embedded in iron mesh, and this unit is connected to (iii) constructed
wetland unit consisting of 8-15 ridges and furrows; the ridges are 1 m high
and 2" wide and made of stones/ pebbles of 180-200 mm; the furrows are
used for plantation. The length and width of each unit depends upon the
length and width of drain, hydrological features such flow rate, volume
and organic load of sewage.

It is important to prevent pollution at the source, particularly the drains
that carry industrial effluent by having a common effluent treatment plant
and STP for domestic sewage and then recycle the treated water. In case
prevention of pollution at the source is not possible, in-situ remediation of
sewage entering into river from clusters of villages should be carried out
using constructed wetland as a part of rejuvenation of river.

(n) Aided regeneration/plantation of native species to develop and support
native ecology will be undertaken wherever it is necessary.

(0) While designing the restoration/ recreation of wetlands, it is necessary to
keep in view the wetland functions so that activities such as development
of embankments and other topographic changes should not alter the
natural flux of water, sediments and species.

Development of Butterfly Park

This should be developed on upland/ embankment, and suitably landscaped.
About 70-100 host plants for larvae and 70-100 flowering native herbs, shrubs
and trees that produce nectar bearing flowers seasonally and serve as host
plants for adult butterflies should be planted. About 50-100 species of
butterfly will be attracted to the Butterfly Park. The area required for
development of Butterfly Park is about 2 to 5 acres.

There should be 2-3 small shallow waterbodies scattered over the area. Each
waterbody should be 10 m X 10 m and 1 m depth. This is needed for
maintaining relative humidity. There should be shelter belt around the
periphery of Butterfly Park with 1 or 2 rows of bamboo.
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Development of Herbal Garden

An area of 5-8 acres in the upland/ elevated floodplains can be developed
into a herbal garden for the conservation of native medicinal plants. Plants
that can be used in home remedies can be grown and can be provided to local
communities. About 100-150 species of local plants of medicinal value can be
grown. The cultivation practices, medicinal properties of plants grown should
be provided on signages and should be also displayed in the Nature
Interpretation Centre.

The area should be suitably landscaped depending on the site characteristics.

Fruit Yielding Garden (Orchard)

A fruit yielding plant garden can also be developed along embankment/
upland. About 25-30 acres can be used for the development of local varieties

of popular fruit yielding species in the region.

Birding Area

Besides cultivated fruit bearing plant garden, wild shrubs and trees bearing
fresh fruits should also be planted to attract birds. This should be designated
as Birding Area. This should be located over an area of 25 -30 acres in upland

/elevated floodplains.

is critical in a Biodiversity Park for

A Nature Interpretation Centre (NIC)
dents on the need for river

promoting awareness among public and stu
conservation and sustenance of river ecosystems to sustain water quantity

and quality. It also serves as a platform for undertaking other activities

related to Biodiversity Education and training.

A modest building (aesthetically designed with built up area of 10,000-15,000
sq. ft.) is adequate enough. It should have Toilets and a small Seminar Room
where visitors can sit to discuss the issues relating to river ecology and
management. An office complex of 5000 sq. ft. and a minor laboratory of 5000
sq. ft. may be attached to NIC. This complex should be developed in the

upland area.

The Biodiversity Parks, once established, provide opportunities to people to
learn from the Park itself. To achieve this objective, the Biodiversity Parks

should include the following provisions:
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(i) Guided tours;

(i)  Awareness education on Biodiversity and environment among
students and people;

(ili) Preparation of leaflets and training modules for different target groups;

(iv) Popular talks by experts; and

(v) Linkages with research centres in local Colleges and Universities, and
also with BSI and ZSI.

A recreational garden should be developed in and around NIC without
interfering with the hydrological and ecological connectivity of the riverscape,
landscape or wetlands. The area required will be 1 to 2 acres. The area should
be suitably landscaped.

A network of trails connecting different structural elements of Biodiversity
Park should be developed. The width of major trails should be 8" wide and
secondary trails connecting major trails should be 6' wide and tertiary trails
that connect secondary trails should be 4’ wide. This network of trails should
pass criss-cross way across the riverscape. No concretization of trails should
be permitted; No paver blocks should be used.

A field vehicle, a tractor and a golf cart are essential for the Park.

A recreational park on 5 acres of upland/ embankment/ elevated floodplains
should be developed.

Use of nature-based solutions for water and waste management including
composting of aquatic weeds/ leaf litter and floating reed beds and floating
fountains for treatment of water should also be integral part of the

Biodiversity Park.

A weather station may also be installed in the Biodiversity Park and also
information on hydrology should be collected.

The Biodiversity Parks should have a provision for conservation of local fish
species, and their importance in ecology and culture should also be displayed
in the NIC.

The Guidelines is also applicable for the development of Biodiversity Parks in
river reaches which are not embanked.

Various climatological challenges should be factored in while preparing the
project proposal for Biodiversity Parks.
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21.  Only eco-friendly construction materials should be used in developing the
Biodiversity Parks.

22.  Biodiversity Parks, once developed, should be sustainably managed so that ~
no solid waste and other waste should be dumped.

23, In case if legacy waste is located in the floodplains and upland areas, the
legacy waste should be remediated and restored as a part of rejuvenation of
rivers through the development of Biodiversity Parks.

24, Legacy waste is the solid waste dumped in the floodplains of rivers and has
become part of elevated and upland zones of floodplains. These legacy waste
zones of floodplains are very common along major rivers and its tributaries,
particularly in stretches where urban centres are located.

These legacy waste zones can be remediated by the development of grasslands and
or site specific forest communities.

Many grass species like Saccharum, Sporobolus,  Vetiveria, Eragrostis, Bothriochloa,
Heteropogon, Chrysopogon, Paspalum and Panicum not only uptake heavy metals and
immobilize them in by complexing with organic matter/ humus but also
biodegraded toxic pollutants with the help of rhizospheric microbial communities.

The broad leaved forest species (trees, shrubs and herbs) with rich and diversified
microbial communities biodegrade even Volatile Organic Compounds (VOCs), ie.
Polycyclic Aromatic Hydrocarbons (PAHs), emergent pollutants and other toxic
chemical pollutants but also uptake and immobilize heavy metals. It may be noted
that the forest communities together with grasses play key role in changing the
physical features of legacy waste that transform into substratum that hold moisture,
recycle nutrients and recharge ground water. In other words the quality of river
water is sustained by regulating nutrient cycling. In this way legacy waste over a
period of time is biophysically transformed into a substratum that supports
biological communities and render ecosystem services including rejuvenation of

river.

5.6 Schematic Layout of a Typical Biodiversity Park in Riverscape and a
Constructed Wetland

To facilitate how to implement the design of Biodiversity Park planned in the
riverscape without any difficulty to the stakeholders, a schematic layout of a typical
Biodiversity Park in the riverscape showing different structural elements is provided
(Figure 28). A schematic layout of a typical constructed wetland for in-situ biological
remediation of sewage that enters into the river is also given (Figure 29).
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Figure 28: Schematic layout of a typical Biodiversity Park of the riverscape showing different structural components.

1 - Floodplain forest on the elevated ridge, 2 - Floodplain forest with Acacia catechu, Bombax and Ber, 3 - Wild fruit-bearing shrubs and trees (Birding Area), 4 - Phoenix groove,
5 - Shrubland, 6 - Orchard, 7 - Bamboo thickets, 8 - Grassland with scattered trees, 9 - Aquatic garden, 10 - Recreational Park, 11 - Butterfly Park, 12 - Herbal Garden, 13 -
Nursery, 14 - Sterculia dominated community, 15 - Butea dominated community, 16 - Holoplelea dominated community, 17 - Termutlia arjuna dominated community, 18 to 21
- Different floodplain forest communities, 22 - Grasslands and marshes, 23 - Elevated floodplain, 24 - Treatment wetlands (natural), 24A - Constructed wetland, 25 -
Catchment wetlands, 26 - Marsh, 27 - Oxbow lake, 28 - Nature Inlerpretation Centre, 29 - Office Campus, 30 - Dotted line (-—-) indicates trails, 31 - Riparian zone, 32 -

Floodplain, 33 - Upland
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Preparation of Detailed Project Report (DPR) for the Development

of Biodiversity Parks in Riverscapes

After knowing the detailed procedural steps for planning, designing and developing
of Biodiversity Parks in Riverscapes, it is important to know how to prepare DPR for
approval of the Project by the Competent Authorities and for implementation.

The DPR should have the following details:

()

(2)

(3)

A brief introduction to the Project. This should contain the background on the
ecological issues of the stretch of river selected, and how Biodiversity Park
would address the issues leading to the rejuvenation of the river stretch, and
the benefits that the project can deliver to local communities. It should also
include geomorphology and the hydrology of the river reach, in particular
inflows and outflows.

Contour map of the selected stretch with details in the upstream and
downstream and upland area on either side of river banks; latitude and
longitude, and topography of the selected site; demarcation of the area for
Biodiversity Park on contour and also on Google Earth maps should be given.

Description of site characteristics including the flora and fauna of upland area
and embankment, details of floodplain landscape elements, riparian zone,
in-stream characteristics such as flow rate, volume of water, depth of water,
water quality, extent of fishing, aquatic flora and fauna, number of storm
drains that carry sewage that enters into wetlands/ rivers, presence of
wetlands/ swamps/ marshes/ lakes, and if present details of their vegetation
and ecology, and land use of the site should be provided.

It should also include information related to: (i) its historical and cultural
significance of the riverscape/ landscape/wetland and of that particular site;
(i) its environmental significance in terms of maintaining the balance of a
healthy ecosystem; (iii) its ecological significance in terms of dependence of
different life forms & abiotic components (the aquatic life, the terrestrial life,
riverine flora) on this river and its resources; (iv) its subsistence livelihood
dependencies; (v) various climatological challenges the river is facing; (vi)
various man-made challenges the river is facing).

Regional Offices of BSI and ZSI can be approached for floristic and faunistic
databases.
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Estimates for development of Nursery, which include costs of polythene bags,
earthen pots, garden implements, a bore well, a polyhouse and fencing etc.
and porta-cabin, should be given.

Estimates for desilting or creation of wetlands/ marshes/lakes/swamps and
use of desilted material for landscaping around the wetland
/marshes/lakes/swamps (no transportation cost except in cases where it will
be needed) should be provided.

The depth of wetlands /marshes/ swamps /lakes have already been
specified in the earlier chapter; the width and length depends upon the
existing wetlands/ marshes/ lakes or patches where hydrophytes (Cattails
and Phargmites) are found.

Estimation of costs for desilting of channels that connect the river/stream
channel with wetland and lakes should be provided. The depth and width
have already specified; the length depends upon the distance between the
stream channel and the wetland /lake.

Estimation of the cost of fencing as specified in the earlier chapters should be
provided.

Estimates for the restoration/recreation of riparian ecosystems, will involve
the cost of stones and pebbles to be used in the area for diversification of
habitat of the riverbed if the riverbed is not alluvial in nature, and desiltation,
should be given.

Estimation for the channelization and creation of treatment wetlands for
treating stream water should be given. This depends upon the availability of
area which cannot be submerged during low floods. The channelization
should be atleast of 500m long and pass through a series of treatment
wetlands.

Estimates for the development of constructed wetland system for in-situ
remediation of sewage that enters into channel through floodplains should be
provided.

Estimates for developing network of trails without concretization and paver
blocks but lining on either side with stones should be provided.

Cost of purchase of saplings from Forest Department nurseries and
government nurseries for plantation should be given.
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Approximate cost of procurement of fish fingerlings of native fish species
should be provided.

Wages of atleast 20 Multi-Tasking Staff (MTS) as per the state government
wages should be calculated.

Salaries of 4 Scientists at the level of Scientist 'B' (one plant taxonomist, one
animal taxonomist, one ecologist and one limnologist) should be included.
Atleast 3 Field Supervisors at the level of Technical Assistant and one
Administrative officer-cum-Accountant and one Office Assistant are required
to develop and manage Biodiversity Parks. The salaries of these staff should
be included in the annual recurring expenditure. The Biodiversity Park can
hire a hydrologist as a consultant whenever his services are needed.

Contingency and consumables are recurring grants, and these grants are also
needed for day to day work and should be included in the budget.

Costs of construction of NIC, toilets, office complex, and laboratory have to be
estimated. Specifications have already been given in the earlier chapter.

One Tractor with Accessories (about Rs. 8 lakhs), one field vehicle (about Rs. 4
lakhs) and one Motorbike (about Rs. 1 lakh) will be essential and should be
included in the budget.

Equipment for monitoring water quality will be required. This will cost about
Rs. 5 lakhs.

Estimates of one or two polyhouses of 20 m long and 10 m wide with exhaust
fans should be provided.

Depending upon the size of Biodiversity Parks, atleast 6-9 security staff will
be required. The budget for engaging security staff should be provided.

The duration of the project should be initially for 5 years.

The DPRs should also include annual Operational and Maintenance (O&M)

costs.

Source of Funding for Development of Biodiversity Parks in

Riverscapes

The implementation of DFPR of the Biodiversity Park depends upon the funds
available. The major source of funding for development of Biodiversity Parks in
riverscapes for rejuvenation of rivers should be from the National Mission on Clean
Ganga (NMCG) for river Ganga and its basin which includes river Yamuna; and
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another primary source of funding is Ministry of Environment, Forest and Climate
Change, Government of India. The other sources of funding for development of
Biodiversity Parks in riverscapes for rejuvenation of rivers include:

(i) Smart City Funds; (ii) Municipal Corporation; (iii) Village Panchayat; (iv)
State Irrigation Department; (v) State Tourism Department; (vi) State
Pollution Control Board; (vii) CSIR grants from PSUs and Public Sector Banks;
(viii) Public and Private Sector Corporations; (ix) world bank and UNDP; (x)
donations from individuals/ charitable trusts; (xi) International Agencies; (xii)
Ministry of Housing and Urban Affairs, Government of India; (xiii)
Departments of Urban Planning of State Governments; and (xiv) Minsitry of
Jal Shakti, Government of India.

59 Management and Sustenance of Biodiversity Parks in Riverscapes

Riverscapes are dynamic systems and hence development, management and
sustenance of river ecosystems require expertise, and continuous monitoring is a
necessity. It is also important to document the lessons learned from the
establishment of Biodiversity Parks.

About 4 scientists, 3 supervisors and 20 MTS are essential for the development of
Biodiversity Parks in riverscapes. Atleast 6-9 security staffs are required. One
Administrative  Officer-cum-Accountant, one  Office Attendant and one

Documentation Officer are also needed.

An officer at the rank of Executive Engineer of Irrigation Department of the area or
Divisional Forest Officer of the concerned Forest Division of the State Forest
Department or a Special Officer on duty of the Municipal Corporation of the
neighbouring town or urban centre should be the Incharge of the Biodiversity Park,
and he/she will be responsible for the development and management of
Biodiversity Parks. All the staff working in the Biodiversity Park will be reporting to
him /her. A Technical Advisory Committee may be constituted with locally
available experts (University/ College, BSI and ZSI) for providing technical help
from time to time during the development of Biodiversity Parks.

Since the rivers and drains are under the control of State Irrigation Department, the
management of Biodiversity Parks should be entrusted to state Irrigation
department. Alternatively, the upland areas are mostly forest areas and belong to
State Forest Department which has fairly large resources, and hence the state forest
department jointly with Irrigation department should manage the Biodiversity

Parks.
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The State Pollution Control Boards (SPCBs) and CPCB should also be involved, as
the Biodiversity Parks have role in improving the water quality and also in situ

remediation of sewage that enters into rivers besides cleaning of river water through
treatment wetlands.

A management committee consisting of senior representatives of Irrigation
Department (Chief Engineer), Forest Department (Conservator of Forest of the
concerned Division), Department of Fisheries (senior officer), Department of
Tourism (senior officer), State Pollution Control Board (regional officer) and
representative from the Municipal Corporation/Village Panchayat should be
constituted to oversee the development of Biodiversity Parks.

The Chief Engineer of the Irrigation Department or Conservator of the concerned
Forest Division will be the Chairman of the committee and EE or DFO (Incharge of
Biodiversity Park) will be the member secretary of the Management Committee. The
committee should be empowered one and should take all the decisions on the
development and management of Biodiversity Parks.

It may be noted that any institutional arrangement to manage the Biodiversity Parks
should involve local communities and the stakeholders in the riverscape and
landscape because community driver participatory management of Biodiversity
Park will link community livelihoods with the sustenance of the Park.

Periodical appraisal of developed Biodiversity Parks should be done to ascertain
their effectiveness. The management should also evolve a financial mechanism to

meet the annual O&M costs.

The Guidelines may be revised after a decade, by which time the limitations if any in

the present Guidelines is known.
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60 YAMUNA BIODIVERSITY PARK AS ENVIRONMENTAL
SUSTAINABILITY MODEL FOR REPLICATION IN RIVERSCAPES

The concept of Biodiversity Park was successfully implemented for the first time in
the world by Delhi Development Authority (DDA) in joint collaboration with the
Centre for Environmental Management of Degraded Ecosystems (University of
Delhi). DDA has notified so far 7 Biodiversity Parks (the Yamuna, the Aravalli, the
Neela Hauz, the Tilpath Valley, the Northern (Kamla nehru) Ridge, Tughalagabad
and South Delhi Biodiversity Parks, besides the recent order for setting up of
Riverfront Biodiversity Parks by DDA. Of these 7 Biodiversity Parks, the Yamuna
and Aravalli Biodiversity Parks are fully functional and have become Nature
Reserves of Delhi. Both the Biodiversity Parks have become global models for
conservation of natural heritage and environmental sustainability. The Yamuna
Biodiversity Park model is an appropriate model for replication in the floodplains of
the rivers across India for rejuvenation of rivers.

6.1 Yamuna Biodiversity Park

The Yamuna Biodiversity Park is located over an area of 457 acres in the upstream of
Wazirabad reservoir across Yamuna, and has inactive and active floodplains. The
Biodiversity Park includes wetlands, marshes, flat active flood plains, salt bushlands,
and elevated inactive flood plains. These different landscapes are interconnected by
trails and support some 1200 species of plants that thrive in 30-35 communities and
have three trophic levels including secondary carnivore (Leopard). The visitor area
has several different landscape elements.

The Yamuna Biodiversity Park has two zones - the Nature Conservation Zone and
the Visitors Zone.

6.2 Nature Conservation Zone

The Nature Conservation zone has forest communities interspersed with wetlands
and grasslands on the elevated inactive floodplains which never receive floodwaters
due to marginal bund.

There are altogether 25-30 forest communities, some of which are given below:

(i)  Mitragyna dominated community

(i)  Terminalia chebula dominated community
(iii)  Adina dominated community

(iv)  Acacia catechu dominated community
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(v)  Holoptelia dominated community
(vi) Teak dominated community
(vii) Terminalia tomentosa dominated community
(viii) Acacia nilotica dominated community
(ix)  Dalbergia sisso dominated community
(x)  D. lanceolata dominated community
(xi)  Albizia dominated community
(xii) A. lebbeck dominated community
(xili) Cordin dominated community
(xiv) Jamun dominated community
(xv) Amla dominated community
(xvi) Grasslands (that include short, intermediate and tall grasslands)
(xvii) Mixed deciduous forest
(

xviii) Wetland ecosystems (wetlands are fully functional and biologically rich and
attract 1000s of migratory birds during winter months).

These communities have diversified food web and three trophic levels. These
riverine forest communities provide a wide range of ecological services and harbour
rich wildlife.

These diversified river ecosystems have been: (a) buffering ambient temperature, (b)
preventing evaporation by keeping the air cool, (c) providing detritus (organic
matter) to the biota that live in the river water and purify the water more effectively
than RO plants, (d) preventing erosion/ gully formation on the floodplains, (e)
enhancing recharging potential of the floodplains, (f) serving as filter for both point
and non point source air pollution, (g) acting as shelter belt, (h) reducing the flood
water velocity that ensures protection of infrastructure and communities in the
downstream, and (i) harbouring rich wildlife having three trophic levels.

The wetlands are alone storing flood water of several million gallons annually,
recharging ground water and even providing lateral flow to the river during lean
period, clean waste water if it enters into the river system through storm drains. The
wetlands are also serving as habitat for a wide range of animal species that form a
rich trophic structure. These wetlands have been attracting 1000s migratory birds
during winter months (Figure 30 to 33).
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Figure 31: Floodplain wetland of Yamuna Biodiversity Park Phase-11.
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Figure 33: Floodplain wetland showing aquatic vegetation.
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6.3 Visitors Zone

The purpose of Visitor Zone in the Biodiversity Park is to connect rivers to the
people by walk through different river ecosystems and make them familiar with the
services rendered by biodiversity to the people and the city. A butterfly Garden
(Figure 34), a herbal garden (Figure 35), representative river ecosystems (Figure 36),
a small ponds showing characteristic aquatic fauna and flora (Figure 37), threatened
plants conservatory, amphitheatre, a Nature Interpretation Centre, a field gene bark,
and a fruit yielding plant conservatory (Figure 40) and recreational park were
developed on the inactive flood plain. About 0.2 million students visit the visitors
zone every year as a part of environmental education curriculum. Several 100s of
visitors from India and outside India visit the Park every year. Many Judges from
different countries also visit the Park. A greenway with walkways and cycleway was

also developed.

—

Figure 34: Butterfly Garden at Yamuna Biodiversity Park.
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Figure 36: Overview of river ecosystems at Yamuna Biodiversity Park.
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Figure 37: Water lily pond at Yamuna Biodiversity Park Phase-I.
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Figure 39: Carnivores (a) and Herbivores (b) in Yamuna Biodiversity Park.
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The model of Yamuna Biodiversity Park can be replicated along the floodplains of
rivers in India. In some hilly areas and river valleys, the rivers may not have
extensive floodplains, and for such river stretches, the Biodiversity Parks can be
developed in the riparian zone, embankments and outside embankments and even
in catchments and watersheds located close to the rivers.
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